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KowmmbroTepras rpadrka B ONTOAIEKTPOHUKE



AHHOTAUMS JUCHUILTHHBI
«HOCTPaHHBIN A3BIK»

HMucunmuimaa «WHOCTpaHHBIA — SI3BIK»  SIBJISICTCS  y4€OHOM  THMCITUILIMHOM,
dbopmupyloniel  OOIMEKYJIbTYpHBIE  KOMIETCHIIMM 10  00pa3oBaTeIbHBIM
porpaMmam BBICIIEro 00pa3oBaHusl — MporpaMMamM OakajaBpuaTa Jyisl CTYICHTOB
O4HOI (opMbl 0OyUeHMs], pa3paboTaHa AJisi CTYJIEHTOB HAIlPaBJICHUN MOJATOTOBKHU
01.03.02 IlpuknagHas wmatematuka u uHpopmatuka; 01.03.04 Ilpuxnagnas
marematuka; 02.03.03 Maremarnueckoe oOeCIeUeHHEe W aJIMUHUCTPUPOBAHUE
unpopmarmonnbix cuctem; 04.03.01 Xwumus; 05.03.02 T'eorpadwus; 05.03.04
I'mppomereoponorus; 05.03.06 Oxkomorus u npuponomnonszoanue; 06.03.02
[TouBoBenenue; 09.03.01 Mudbopmaruka u BeuuciauTenbHas TexHuka; 09.03.03
[Ipuknagnas wuHdopmatuka; 09.03.04 Ilporpammuas wunxenepus; 11.03.04
DnekTpoHMKa W HaHodJIekTpoHuka; 18.03.02 DHepro- um pecypcocoOeperaromime
MPOLIECCHI B XUMUYECKOW TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH.

HucunmnHa «VHOCTpaHHBIM SI3bIK» BXOAUT B 0a30ByH0 4YacTh OJioKa
«Iucuurnmuuel  (MOZYJH)» U SIBISIETCS 00s3aTeNbHOM I u3ydeHusd. OOmias
TPYILOEMKOCTh OCBOCHHUS IHCIUIUIMHBI COCTABIIET 8 3a4€THBIX €IWHML, 288
4acoB. YUeOHBIM IIJIAHOM MPEyCMOTPEHBI, MpakThudeckue 3ansatus (144 gaca), B
TOM uucie ¢ ucrnonb3zoBanneM MAO (144 gaca), camoctostensHas pabora (144
yaca, B TOM 4ucie 27 4acoB Ha NOATNOTOBKY K »JK3ameHy). Jucuumimna
peanu3yercss Ha 1-M uw 2-M Kypcax, ¢ 3aderamu B 1, 2, 3 u sx3ameHoM B 4
ceMecTpe.

Juciunnuaa « THOCTpaHHBIM A3bIK» JIOTMYECKU M COJIEPKATEIBbHO CBSI3aHa C
TaKUM JUCLHUIUIMHAMM, KakK «Pycckuil s3bIK M KyJbTypa peum», «Hcropus»,
«Dunocodpus» u ap. ConepaHue TUCHUIUIMHBI OXBATBIBAET Psii COLUAIBHO-
OBITOBBIX TEM, HAIPABIECHHBIX HA HM3yYE€HHE WHOCTPAHHOTO S3bIKA JIJIST OOIIHX
ueneit (General English).

Heabto xypca sBisgercs GopMHUpOBaHUE KOMMYHUKATUBHOM KOMIIETEHIIUU U
NPUMEHEHUE KOMMYHUKATUBHOM KOMIIETEHIIMM B CHUTYalUsSIX IOBCEIHEBHOTO

OOLIEHUS C IPEJICTABUTEIIIMU JIPYTUX KYJIBTYD.



3agaum OCBOCHHUS TUCITATIIIUHBI:

* CHCTEMaTH3aIMs UMEIOIINUXCS 3HAHWH, YMEHU M HABBIKOB 1O BCEM BHJIaM
peUeBOH AEATETHLHOCTH;

* TIOBBIICHUE MCXOJHOTO YPOBHS BIAACHUS HMHOCTPAHHBIM  SI3BIKOM,
JOCTUTHYTOTO Ha MPEIbIAYIIeH CTyIIeHH 00pa30BaHusl;

* (GopMUpOBaHHWE CPEACTBAMH HHOCTPAHHOTO SI3bIKA  MEXKKYJIBTYPHOH
KOMITETCHIINM KaK Ba)KHOTO YCIOBUS MEKIWYHOCTHOTO, MEKHAIIMOHAIBLHOTO M
MeEKTyHApOTHOTO OOIICHWS;

*  (dopmupoBaHHe y4eOHO-T03HABATEIbHON MOTHBAITAN 1
COBEpIICHCTBOBAHME  YMEHHH  caM0OOpa3oBaTEIbHOM  JIEATEIBHOCTH IO
WHOCTPAHHOMY SI3bIKY.

JImst  yCTEemIHOTO  WM3y4YeHHs JWCHHUIUIMHBI  «MHOCTpaHHBIN  S3BIK» Y
00yJarouXcs JOJDKHBI OBITh C(HOPMHUPOBAHBI HHOS3BIYHBIC KOMIICTCHIIMHA YPOBHS
o011ero cpeaHero oopa3zoBaHus (IIKOJIbI):

* YMEHHE OPHCHTHPOBATHCS B MHUCHBMEHHOM W ayJIWOTEKCTE HA aHTIUHCKOM
S3BIKE;

* CIOCOOHOCTH 00001aTh HHQPOpPMAIUIO, BBIJCIATH €€ U3 Pa3TUYHBIX
HMCTOYHUKOB,;

* CHOCOOHOCTH MOAJEPkKAaTh Pa3rOBOp HAa HMHOCTPAHHOM S3BIKE B paMKax
U3YYCHHBIX TEM.

[Tmanupyembie pe3yabTaThl OOydYEHUS 110 JaHHOW JUCIUIUIMHE (3HAHHS,
YMEHUS, BIAJCHUS), COOTHECCHHBIC C TUIAHUPYEMBIMH pPE3yJbTaTaMH OCBOCHUS
o0pa30oBaTeNbHON  MPOrpaMMbl,  XapaKTepU3ylOT  3Tanbl  (HOPMUPOBAHUS
CIENYIONMX  KOMIeTeHIM  (OOIIeKynbTypHBIe/  oOmenpodeccuoHanbHbie/

npodeccCuOHaNbHbIE KOMIETEHIUH (3JIEMEHTHI KOMIIETEHIUH)):

Kox u popmynupoBka
(opmymp Oransl GOopMHPOBAHUST KOMIIETEHIIUU

KOMIIETEHI[NHA

OK-7 — Bimagenue 4000 nexkcuyecknx equuuI u3 Hux 1200
WHOCTPaHHBIMHU SI3bIKAMH B MPOAYKTUBHO B paMKaX, U3yYEHHBIX TEM,
YCTHOW ¥ TUCHhbMEHHOMN 3nact BKJTIOYAIOMUX CEPHI U CUTyAITMH OOIIECHUS
dbopme ans MTOBCETHEBHO-OBITOBOTO U COLUATBHO-KYIIBTYP-
OCYIIECTBICHUS HOTO XapakTepa; MpaBuiia PEYeBOT0 YTHKETA B

MEXKYJIbTYPHOU U OBITOBOM U 1€70BOH chepax oOIeHHs Ha




HHOS3EIYHOU
KOMMyHI/IKaI_II/II/I

MHOCTPAaHHOM $I3bIKE; TPEOOBAHUS K BEICHUIO
JJIEKTPOHHOU MEPENUCKH

VYwmeer

W3BJIEKAaTh HH(POPMAIIHIO U3 TEKCTOB,
MPOCIIYIIMBAEMBIX B CUTYAIIUAX MEXKYIbTYPHOTO
PO eCCUOHAITBHOTO ¥ HAYYHOT'O OOIICHUS
(mokuan, neKuus, JUCKYCCHUsi, UHTEPBBIO, 1€0aThl,
KpPYTJIBIH CTOJI, ¥ T.]1.); TOHUMAaTh ¥ OLICHUBATh
YY>KYIO TOUKY 3PEHUS, CTPEMUTHCS K
COTPYAHHYECTBY, JOCTHXKCHHUIO COTJIacHs,
BBIPA0OTKE 00IIEH TTO3UIMH B YCIIOBUSIX
MEXKYJIbTYPHON U HHOSI3BIYHOM KOMMYHHKAITUN

Bnaneer

HaBbIKAMHU YCTHOM U IUCBbMEHHON KOMMYHUKALIUU
B MHOS3BIYHON cpefie, ynoTpediaeHus Gopmyi
pE4YEeBOro 3TUKETA B 3aBUCHUMOCTH OT COLIUAILHO-
KYJIBTYPHOI'O KOHTEKCTa OOLLEHMSI, U3BICUCHHUSI
nH(pOpMaIMY U3 THCbMEHHOTO U ayTHOTEKCTa Ha
MHOCTPAaHHOM SI3bIKE

OK-12 — crmocoOHOCTE K
KOMMYHHKAITUU B YCTHOM U
MUCbMEHHOM popMax Ha
PYCCKOM U MHOCTPAHHOM
SI3BIKAX IS PEIICHUS
3a71a4 MEKJIMYHOCTHOTO U
MEXKYIbTYPHOTO
B3aNMOJECHCTBHUSI

3Haer

JIEKCHYECKMM MUHUMYM PYCCKOIO U HHOCTPaHHOT'O
SI3BIKOB B IIPEyCMOTPEHHBIX CTAHIapTOM 00BEME;
OCHOBHbBIE IPAMMAaTUYECKUE SIBICHUS, KYJIbTYPY U
TPaJULUU CTPAH U3y4aeMOro sA3blKka B CPaBHEHUU
C KYJIbTYPOU U TpAaAULMSIMHU CBOEH CTPaHbl U
pEeruoHa; npaBuiia peyeBoro 3TUKETa B OBITOBOU U
NeJIoBOM chepax oOmeHus

Ymeer

WCIIOJIb30BaTh OCHOBHBIE JIEKCUKO-
IrpaMMaTH4Y€CKUC CPECACTBA B KOMMYHUKATUBHBIX
CUTyausx ouinaIbHO-AET0BOrO U
He(OpMaIBLHOTO OOIIECHUS; TOHUMATh COJIEPIKaHUE
Pa3IMYHOTO THIIA TEKCTOB HA MHOCTPAHHOM SI3BIKE;
CaMOCTOSITEIIbHO HAXOIUTh UHPOPMAITHIO O
CTpaHaX U3y4yaeMOro sI3bIKa U3 Pa3IMYHBIX
HCTOYHUKOB (TMepuoanyeckue usnaanus, uTepHer,
CIpaBOYHas, yueOHasl, Xy/10’KeCTBEHHas
JIUTEepaTypa)

Bnaneer

AHIIMMCKUM SI3BIKOM Ha YPOBHE, I103BOJIAIOIIEM
OCYHIECTBJIATh OCHOBHBIE BU/IbI PEUEBOU
JeSITeIbHOCTH; PA3JIMYHBIMU CIIOCO0AMHU
BepOaIbHOM 1 HeBepOaIbHOW KOMMYHUKAIINH;
HaBbIKAMU KOMMYHHUKAIIMHU B POJHON U
WHOSI3BIYHOM Cpesie

OK-14 -
CIIOCOOHOCTBIO K
CaMOOpTraHU3aIMH 1
caM000paz0BaHHIO

3Haer

OCHOBHBIE PECYPCHI JIJIsl CAMOCTOSATEIBHOTO
BOCTIOJTHEHUS] UMEIOIIUXCS POOETIOB B SI3BIKOBOM
oOpazoBaHUM

Ymeer

IJIAaHUPOBATh LI€JIU U YCTAHABIINBATH IPUOPUTETHI
IIpH BBIOOpE CIIOCOOOB MOBBIIIEHUSI CBOEH
KBaJIU(HUKAIMKA B 00JIACTH S3BIKOBOM MOJTOTOBKU
C YYETOM YCJIOBHH, CPE/ICTB U JIMYHOCTHBIX
BO3MOKHOCTEN




crioco0amMH IUIAHUPOBAHMS, OpraHU3aluH,
Brnaneer | caMOKOHTPOJIS U caMOOOPa30BaHMs B OTHOIICHUH
MOBBIIIEHUS] HHOSI3bIYHBIX KOMIIETEHIHH

Jiis popMUpOBaHUS BBIIICYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCUUTIIHHBI
«HoCTpaHHBIi SI3BIK» NPUMEHSIOTCS CIIeAYIOIINE METO/IbI
aKTUBHOTO/MHTEPAKTUBHOTO 00y4YeHHs: paboTa B mape; padoTa B MallbIX IpyIax;

JUCKYCCHSI; pOJIEBasl Urpa.




AHHOTAUMS JUCHUILTHHBI
«HUcTopus»

«Actopusi»y  saBasercas  y4eOHOM  JAUCHUIUIMHOM, dbopmupyroren
OOIIEKyIbTYPHBIE KOMIIETEHIIMHM 10 00pa30BaTEIbHBEIM IIPOrpamMMaM BBICIIETO
oOpa3oBaHus — TNporpamMmam OakanaBpuatra sl CTYICHTOB OYHOU (QopMbI
oOyuenus Habopa 2016 ropa.

Hucrunmaa  «Vctopus» paspaboTana il CTYJCHTOB HaIpPaBJICHHMA
noaroroBku: 01.03.02 «Ilpukmannas marematuka u uHbopMmatukay; 01.03.04
«IIpukmannas maremaruka»; 02.03.01 «MaTeMaTuka U KOMIBIOTEPHBIE HAYKU»;
02.03.03 «Marematnueckoe obecrieueHue 51 aAMUHHACTPUPOBAHHE
nHpopmarmoHHbIX cuctem»; 03.03.02 «Dusmkay; 04.03.01 «Xumusa»; 05.03.01
«T"eonorusi»; 05.03.02 «I'eorpadus»; 05.03.04 «I'uagpomereoposorus»; 05.03.06
«Jxonoruss W mpupoaonosibzoBaHue»; 06.03.01 «buonorus»; 06.03.02
«ITouBoBenenue»; 07.03.01 «Apxutekrypa»; 08.03.01 «CTpouTenbcTBOY;
09.03.01 «Mudpopmarrka u BbeluucauTenbHas TexHukay; 09.03.03 «llpuknannas
uH(pOpMaTHKaY; 09.03.04 «IIporpammuas VHXXCHEPUSY,; 11.03.02
«MHPOKOMMYHUKALIMOHHBIE ~ TEXHOJOTMM M  cuUcTeMbl  cBsizm»; 11.03.03
«KoHCcTpynpoBaHME W TEXHOJIOTHS  BJEKTPOHHBIX  cpenctBy;  11.03.04
«INeKTpoHUKa W HaHOdJeKTpoHukay; 12.03.01 «IIpubopocrpoenuey»; 12.03.04
«buorexunueckue cucrembl u TexHomorum»; 13.03.01 «Temnosnepretuka wu
terorexHukay; 13.03.02 «DnekTposnepretvka U 3yekTporexHuka»; 14.03.01
«SAnepnas sHepreTuka u terodusukay; 15.03.01 «Mammnoctpoenue»; 15.03.03
«IIpuknagnas mexanuka»; 15.03.06 «MexaTtpoHnuka u podotorexHukay; 18.03.02
«3Hepro- w® pecypcocOeperaromue mporeccb»;  19.03.04  «TexHosorus
NPOAYKUMU M OopraHu3anus oomectBeHHoro nutanus»; 21.03.01 «Hedrerazosoe
neno»; 21.03.02 «3emneyctpoiictBo u  kagactpe»; 23.03.01 «Texnonorus
TPaHCIOPTHBIX npoueccoBy; 23.03.02 «HazemHble TPaHCTIOPTHO-TEXHOJIOTUYECKHE
KoMmruiekch»; 26.03.02 «KopabnecTpoeHne, OK€aHOTEXHUKAa M CHCTEMOTEXHUKA

00BEKTOB MOPCKO# HHPPACTpyKTypb»; 27.03.05 «aHOBaTHKA»; 34.03.01



«CecTpuHCKOE b1 (S5 (VO 37.03.01 «IIcuxonorusy; 37.03.02
«Kondmukromorusy; 38.03.01 «Ixkonomukay; 38.03.02 «Menemxment»; 38.03.03
«Ynpasinenue nepcoHaaom»; 38.03.04 «['ocymapCTBEHHOE W MYHHUIIMNAILHOE
ynpasienne»; 38.03.05 «busnec-undopmarukay; 38.03.07 «ToBapoBeneHue»;
39.03.01 «Couunonorusi»; 39.03.02 «CommanbHas padoray; 41.03.01 «3apybexHoe
peruonoBenenue»; 41.03.03 «BocrokoBenenue u adpuxkanuctuka»; 41.03.04
«ITomuronorus»; 41.03.05 «Mexaynapoansie oTHomeHus»; 42.03.01 «Pexnama u
CBSI3u C¢  oOmectBeHHOCThIO»;  42.03.02  «Kypnamuctuka»;  42.03.03
«M3marennsckoe aenno»; 43.03.03 «I'octmanunoe aeio»; 45.03.01 «Duionorusy;
45.03.03 «dynnamentanbHas U npukiagaHas»; 47.03.01 «Dunocodus»; 47.03.03
«Penurnosenenue»; 49.03.01 «Puznueckas KyJIbTypay.

OO0mast TpyJOEMKOCTh OCBOEHHUS AMCLUIUIMHBI COCTaBJsE€T 3 3a4YeTHbIC
enuauIlpl, 108 yac. Y4eOHBIM TUIAHOM TIPETYCMOTPEHBI JICKITMOHHBIC 3aHsATHs (18
yac.), cemuHapckue 3aHatus (36 dac.), camocrositenbHas padota (54 wac.).
Jucuurnnrnaa peanusyercs Ha 1 kypcee B 1 cemectpe.

Hucruminaa «Wcropus» naeT HaydHbIe MPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX U OCOOCHHOCTSAX BCEMHPHO-UCTOPUYECKOTO MPOIIECCa, MECTE U
cBoeoOpazuu Poccur B MUPOBOM IMBUIM3AIMHN U TPEAyCMaTPUBACT W3YUYCHUE
CTYJI€HTaMU KJIOUEBBIX TPOOJIEM HCTOPUUECKOTO PA3BUTHUSI YEJIOBEUECTBA C
JPEBHEUIINX BPEMEH M /IO HAIlMX JHEH C Yy4E€TOM COBPEMEHHBIX IMOIXOJI0B U
orieHoK. Oco0oe BHUMaHUE yIeTseTC HOBEUIITUM JOCTUXKEHUSM OTEYECTBEHHOM U
3apyOeKHON UCTOPUUYECKON HAYKU, TUCKYCCUOHHBIM MpoOieMaM UCTOPUU, PO U
MECTY UCTOPUUYECKUX JIMYHOCTEH. 3HAUUTEIHLHOE MECTO OTBOJIUTCS CPABHUTEIIBHO-
UCTOPUYECKOMY  aHAIM3y  CIO0XHOTO  HMCTOpuUYeckoro  myta  Poccuwu,
XapaKTEpUCTUKE TMpolecca B3auMOBIUAHUSA 3amaj-Poccus-BocTOk, BBISIBICHUIO
O0COOEHHOCTEW MOJIUTUYECKOTO, SKOHOMUYECKOTO M COIMOKYJIBTYPHOTO Pa3BUTHSI
POCCHIICKOTO TOCyJIapcTBa. AKTyaJlbHOW TpoOJIeMOW B H3yYCHUH WCTOPUU
ABJIeTCS OOBEKTHMBHOE OCBEIIEHHE HUCTOpUM XX BEKa, KOTOpBIM 1O
MacmTabHOCTH M JApaMaTu3My HE HMEET PaBHBIX B MHOTOBEKOBOW HCTOPUHU

Poccun u Bcero uenoBeuecTBa. B xoze nzyueHus Kypca paccMaTpuBatOTCs



bakTopsl pa3BUTUS MHPOBON HCTOpHUHM, a TaK)Ke OCOOCHHOCTH pPa3BUTHS
POCCHIICKOTO TOCYAapCTBa. 3HAHWE BAXKHEUIUX TMOHATHNA W (DAKTOB BceoOmen
uctopud u wuctopuun Poccuu, a Takke TIOOATBHBIX TMPOLECCOB Pa3BUTHS
YEJI0BEUECTBA TACT BO3MOKHOCTH CTy/IeHTaM 00Jiee YBEPEHHO OPHUEHTHPOBATHCS B
CJIOHBIX U MHOTOOOpa3HBIX SIBJICHUAX OKPYKAIOIIEr0 HAC MUPA MIOHUMATh POJIb U
3HAUYEHHWE WCTOPUM B JKU3HU 4YEJOBEKa W OOIECTBa, BIUSHHE HCTOPUU Ha
COLMAIBHO-TIOJIMTUYECKUE MPOLIECCHI, IPOUCXOISIIUE B MUPE.

Huctunnna «Mcrtopusi» 06a3upyercss Ha COBOKYMHOCTH MCTOPHUYECKUX
JTUCITUTIINH, U3y4aeMbIX B CpemHer mikosne. OgHOBpeMEHHO TpeOyeT BhIPaOOTKU
HABBIKOB ~ MCTOPUYECKOTO  aHAIW3a JJIs1  PACKPBITUA  3aKOHOMEPHOCTEW,
MPEEMCTBEHHOCTH U OCOOEHHOCTEH MCTOPHUYECKUX IPOILIECCOB, MPUCYIIUX Kak
Poccun, Tak U MHPOBBIM COOOIIECTBaM. 3HAHHE HCTOPUUYECKUX IMPOIECCOB
SBJIIETCSI HEOOXOTUMBIM JIJISI TIOCJIEIYIONIEr0 M3YYEHUs TaKUX JAUCIMIUIMH Kak
«Dunocodus», «ATP: monutuka, 53KOHOMHUKA, KyJIbTypa», «Jloruka» u ap.

Heabo wu3ydeHus auciuiuiuHbel «lMctopusi» sBisieTcss (OpMUPOBaHUE
I[EJIOCTHOTO, OOBEKTHMBHOTO TMpeacTaBlieHuss o wmecte Poccun B MHpPOBOM
HUCTOPUYECKOM IPOILIECCE, 3aKOHOMEPHOCTSAX HCTOPUUECKOTO pa3BUTHA OOILIECTBA.

3agaum:

dbopMHpoBaHrE 3HAHUS O 3aKOHOMEPHOCTSX M JTanmax HCTOPUYECKOTO
MpoIlecca; OCHOBHBIX COOBITHUSX W Mpoleccax uctopuun Poccun; 0coOEHHOCTSX
ucrtopuueckoro mytu Poccuu, €€ ponu B MHPOBOM COOOIECTBE; OCHOBHBIX
UCTOPUYECKUX (PaKTax M gaTax, UMEHAX UCTOPUYECKUX JesTelNeH.

e (QopMmupoBaHHE YMEHHS CaMOCTOATEIBHO paboTaTh C HCTOPUYECKUMHU
WMCTOYHUKAMU; KPUTHUYECKH OCMBICIMBATH MCTOpUYECKHE (DAKTBI U COOBITHS,
u3jiaraTb WX, OTCTaWBaTh COOCTBEHHYIO TOUYKY 3pEHUS IO aKTyaJbHbIM
BOIIPOCAM OTEYECTBEHHOW W MHUPOBON HUCTOPHH, MPEICTABISTH PE3YJIbTaThl
W3Y4YeHUS] ICTOPUUYECKOTO MaTepuaia B opMax KOHCIIEKTa, pedepara.

e (QopMmupoBaHHME HABBHIKOB BBIPAKCHHS CBOUX MBICIIEM U MHEHHUS B
MEXKJIMYHOCTHOM OOIIEHUHM; HaBBIKAMU ITYOJIUYHOTO BBICTYIUICHUS TeEpe.

ay IUTOPHUEH.



e (opmMupoBaHHE UYBCTBA TPaXIAHCTBEHHOCTH, NATPUOTHU3MA, OEPEKHOTO
OTHOILIICHUSA K I/ICTOpI/I‘-ICCKOMy HAaCJICAUIO.

I[JISI YCIICITHOI'O H3Y4YCHUA OUCHHUIIIIMHBI «HCTOpI/I}I» y O6yan0H1HXCH

JOJIDKHBI 6LITL C(bOpMHpOBaHBI ciacayromuc 1nmpcaBapuTCIIbHbBIC KOMIICTCHIINN:

® 3HaHWE OCHOBHBIX ()AaKTOB BCEMHUPHOM U OT€UECTBEHHOW UCTOPHH;

e YyMEHHE aHAJIM3UPOBATh MCTOPHUUYECKYH0 HH(OOpPMAIHMIO, TPEACTABICHHYIO B
Pa3HbIX 3HAKOBLIX CUCTCMaAX (TGKCT, KapTa, Ta6JII/IHa, cXEma, ay,ZlI/IOBI/I?)yaJIBHBIﬁ
psn);

® BJIAJICHUC KYJII)Typoﬁ MBINUJICHUA, BOCIIPHUATHIO I/IH(bOpMaHI/II/I, IIOCTAHOBKC
IIEJIM ¥ BEIOOPY MyTEH ee JOCTHKCHUS.

B pesyaprare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuxcs

dbopmupyeTcs ciaeayronme 00meKyJIbTYPHbIE KOMIETEHIIUN:

Kon u popmynupoBka  [ITanbsl JOpMUPOBAHUS KOMIIETCHITUN
KOMITETEHIIUH
3AaKOHOMEPHOCTH U 3Tarbl HCTOPUUECKOTO MpoIlecca,
OCHOBHBIE HCTOpUYECKUE (PaKThI, JaThl, COOBITUS U
3HaeT MMEHA UCTOPUYECKUX JiesaTeneil Poccrun; OCHOBHBIE
OK-9, COOBITHS U MPOIIECCH OTCUSCTBEHHOM UCTOPHH B
CIIOCOOHOCT KOHTEKCTE MUPOBOU UCTOPUU
AQHAITM3UPOBAThH
KPUTUYECKH BOCIIPUHUMATD, aHAJTU3UPOBATh U
OCHOBHBIE STaIlbl U o o
OIIEHUBATh UCTOPUYECKYIO MH(OpMAIHIO, (DaKTOPBI U
3aKOHOMEPHOCTHU Ymeer 1 p y p HU i p
MEXaHU3Mbl HCTOPHUUYECKUX U3MEHEHUN
MCTOPUYECKOTO Pa3BUTHUS
00IIECTBA IS HaBBIKAMH aHAJIM3a TPUYUHHO-CJICICTBEHHBIX CBSI3EH B
opmupoBans [Pa3BUTHUN POCCUIICKOTO rOCyAapcTBa M 00IIeCcTBa; MecTa
PAKIAHCKON O3MIHH |32 ooy 4EeJTOBEKa B MCTOPUUECKOM IMPOIECCE U TOTUTUUECKON
OpraHu3aIy 00IIeCTBa; HAaBBIKAMH YBAXXUTEILHOTO U
OEpeKHOTO OTHOIICHHUS! K UICTOPUUYECKOMY HACIIETUIO U
KYyJIbTYpPHBIM Tpaauuusm Poccun

Jliist popMHUpOBaHUS BBIIICYKA3aHHBIX KOMIIETCHIIUH B paMKax JUCIUTIIHHBI
«Hcropus» TPHUMEHSIOTCS CIICAYIONME METOJbl aKTHBHOTO/MHTEPAKTUBHOTO
o0yJeHUS:

JlekuMOHHBIE 3aHATHS: JIeKIHg-Oecena, MPoOJIeMHAs JICKIMS, JICKIIHS-
MIPE3EHTAIUS ¢ 00CYXKICHUEM.

CeMuHapcKHe 3aHATHSA: KPYTJIbIA CTOJ, TUCKYCCHS, TUCIYT, KOJUIOKBHYM,

oOCyXJeHre B rpynmax, myOoJuyHas nmpe3eHTalusl.



AHHOTALMS TUCHUTIIAHBI
«Pusrocopusn»

HNuctnumnaa — «dunocodus»y  ABIAETCS  005S3aTENBHOM  AUCIUTIIIMHON
y4e0OHOTO IJ1aHa MOArOTOBKH OaKaJIaBpOB.

OO6miass TPyJI0E€MKOCTh OCBOCHHS JHUCIUIUIMHBI COCTaB/IseT 3 3a4eTHBIC
eauHunbl, 108 yacoB. Y4eOHBIM IJIAHOM IPEAYCMOTPEHBI JIEKIIMOHHBIC 3aHATHS
(18 wacoB), mpakTudeckue 3aHATHS (36 YacOB), CaMOCTOSITENIbHAS paboTa CTyJeHTa
(54 yaca, B ToM uymcie 36 YacoB Ha TOATOTOBKY K JK3aMeHY). JlucuumimHa
peanu3zyercs Ha 1 Kkypce Bo 2 cemectpe.

®dunocodusi mpu3BaHa cOCOOCTBOBATh CO3JaHUIO Y CTYJEHTOB IIETOCTHOTO
CUCTEMHOTO MPEJCTABICHUSI O MUPE U MECTE€ B HEM YEJIOBEKA; CTUMYJIHPOBATh
noTpeOHOCTH K (UIOCOPCKUM OLIEHKaM HCTOPUYECKUX COOBITUH U (HaKTOB
JEUCTBUTEILHOCTH; PACHIUPSTH dPYAUINIO OYAYIIUX CHEIMAINCTOB U 000TaIlaTh
WX JYXOBHBIH MHp; MOMOraTh (OPMHPOBAHUIO JIMYHONW OTBETCTBEHHOCTH U
CaMOCTOSITEJIbHOCTH; pa3BUBAaTh UHTEPEC K PyHAaMEHTAJIbHBIM 3HAHUSIM.

®dunocoduss — ocobasi KyJabTypa TBOPUYECKOTO U KPUTUUECKOTO MBIIILICHUS.
VYHUKaTBHOCTD €€ TOJIOXKEHUS CPEAU APYTUX YUCOHBIX TUCIUIUIMH COCTOUT B TOM,
YTO OHA €IMHCTBEHHAs, KOTOpas 3a/1aeTCsl BOIPOCOM O MECTE YEJIOBEKAa B MHUpE,
METOJMYECKH Hay4daeT oOydaromierocs oOpaimaTh BHUMAaHHE Ha CaM MPOIECC
MBIIIJICHUSI U MO3HaHUs. B coBpeMeHHOM moHMMaHuu (uiiocopus — TEopus U
mpakTuka pedraekcuBHOro MbinuieHus. Kypc HameneH Ha —pealu3aiuio
COBPEMEHHOIro cTtaryca ¢uiaocopuu B KyJIbType U B chepe HaAydHOrO MO3HAHUS
KaK «HayKd pedIeKCUBHOIO MbIIIIEHUsD». Dunocodusi mpuzBaHa criocoOCTBOBATH
GbOpMUPOBAHUIO Yy CTyJACHTAa KPUTUYECKOM CAMOOILIGHKH CBOEH U  Uy»XKOH
MHUPOBO33PEHUYECKON MO3ULIUH, CIIOCOOHOCTH BCTYIATh B JUAJIOr U BECTH CIOP,
MOHUMATh 3aKOHBI TBOpUYeCKOro wMmeinieHuss. [lomumo »srtoro, dumocodus
pa3BUBAa€T KOMMYHUKATUBHbIE KOMIIETCHIIMH M HAaBBIKU MEXIUCIUILIMHAPHOIO
BUJICHUSI TPOOJIEMBI, KOTOpPHIE CETOJHS BaXHbI B JIFOOOM mpodeccuoHaTbHON

JACATCIBbHOCTH.



B xome m3yuenus kypca y cryAeHTa OyAeT BO3MOXXHOCTH BCTYIIUTH B
TPAMOTHBIN JUAJIOT C BETMKUMH MBICITUTEISIMU TI0 TIOBOTY 0a30BBIX (PriTocOPCKUX
po0JIeM: YTO 3HAUYUT OBITh CBOOOAHBIM; UTO €CTh KPAacoTa; YTO B HAyKe Ha3bIBAIOT
«UCTUHHBIM 3HAHUEM»; YEM YEJIOBEK MO CYIIECTBY OTJIMYAETCS OT JKUBOTHOTO.

Huctuminaa «®unocodus» JOTUYECKH U COACPKATEIBHO CBSi3aHA C
TaKuMHU Kypcamu, Kak «Vctopusi» u «Jlorukay.

Heabp — HaAy4yuTh MBICIUTh CaMOCTOSITEILHO, KPUTHYECKU OIIEHHBATh
MOTOKH UH(POPMAIIMH, TBOPUECKH peliaTh MpodeccCuoHaNbHbIE 3a]]a41, BIIaJIETh

COBPEMEHHBIMH METOJIaMHU  aHalli3a HAy4YHbIX (AKTOB W  SBJIICHHUA
OOIlIECTBEHHOM >KU3HM, YMETh JieJlaThb BBIBOJIBI M OOOOIIEHUS, OCBOUTH OIIBIT
KPUTHUYECKOTO MBIIIICHUS B UCTOPUH (PUIOCODUU.

3anauu:
® OBJAJETh KYJbTYPOU MBIILIEHUS, CIOCOOHOCTHIO B MUCHbMEHHOM U YCTHOU pedH

NpaBWIbHO U yOenutenbHO O(QOpMIISITH  pe3yJabTaThl  MBICTUTEIHHON
JEATEIIbHOCTH;

® CTPEeMHUTHCS K CaMOpPa3BUTUIO, TMIOBBIINICHUIO CBOEH KBamudUKAIUU |
MacTepCTBa;

e cdopMHUpoOBaTh CHOCOOHOCTH HAYYHO AaHAJIU3UPOBATH COLUATBHO-3HAYHUMBIC
npoOJjieMbl U TMPONLECCHl, YMEHHWE MHCMOJb30BATh OCHOBHBIC TOJIOKEHUS U
METOJbl T'YMaHUTAPHBIX, COIMATIBHBIX U 3KOHOMUYECKMX HAyK B pPa3IUYHBIX
BU1aX NMPOGEeCCUOHAILHON U COLUATIBHON JIEATEIbHOCTH;

e [puoOpeTaTh HOBBIE 3HAHUS, UCIOJIB3YSl COBPEMEHHBIE OOpa3oBaTENIbHBIC U
nH(OPMAITMOHHBIE TEXHOJIOTUH;

® BbIpadaThIBaTh CIOCOOHOCTh MCIOJB30BATh 3HAHME U TOHUMAHHUE MPOOIEM
YeJI0BEKa B COBPEMEHHOM MHUPE, LIECHHOCTEN MUPOBOM U POCCUMCKON KYJIBTYPHI,
Pa3BUTHE HABBIKOB MEKKYJIbTYPHOIO JINAJIOTa;

® BOCHUTHIBATH  TOJEPAHTHOE  OTHOIICHHE  PACOBBIM,  HAIMOHAILHBIM,
PETUTHO3HBIM PA3JINUUSIM JTFOJIEH.

B pesynbrare u3ydeHus: JaHHOW AMCIUIUIMHBI Y CTYACHTOB (HOPMHUPYIOTCS

CIIeAYIONINE OOIIEKYIbTYPHBIE (3JIEMEHTHI KOMITETCHIINH):



Kox ¢popmyaupoBku
KOMIIETeHIIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

3HaeT

MCTOPHUIO Pa3BUTHUSI OCHOBHBIX HAIlPABJICHUH
UEeJI0BEYECKOU MBICIIH.

OK-8: crocobHOoCTh
MICIIOJIE30BaTh OCHOBBI
(dbumocopckux 3HaHUM IS
(hopMUpOBaHHUS

YmMmeer

BJ1a/IE€Th HABBIKAMH Y4acTHsl B HAYYHBIX JUCKYCCHUSX,
BLICTYIIATh C COOOIICHUSIMU U JOKJIaJJaMH, YCTHOTO,
[IMCbMEHHOTO U BUPTYaJIBHOTO (pa3MEIEHHUE B
H(OPMALIMOHHBIX CETSAX) MPE/ICTaBICHUS
MaTepHraioB COOCTBEHHOTO MCCIICIOBAHUSI.

MHPOBO33PEHYECKOM

MTO3UIIUN
Bnaneer

KYJIbTYPOU MBIIUIEHUS; CHOCOOHOCTBIO K
BOCIIPHATHIO, aHATIM3Y, 0000IeHII0 HH(DOpMAIHH,

[MOCTaHOBKE 11eJIei U BEIOOPY MyTel MX JOCTUKECHHUS.

Hns dbopmupoBaHusi  BBIINIEYKAa3aHHBIX ~ KOMIIETEHIIMM B paMKax

JUCITHUITIIMHBI «(DI/IJIOCO(bI/IH» IMPUMCHAIOTCA CIICAYIOIIHNC MCTOIbI aKTHBHOTO/

HHTCPAKTHUBHOI'O 06yLIGHI/IHI
.HGKI_[I/IOHHBIG 3aHATHA:

1. Jlexuusi-xkoHpepeHius.

2. Jlekuus-nucKkyccusi.

Hp AKTHYCCKHUC 3aHATHA:

1. Meron Hay4YHOU JUCKYCCHM.

2. Kondepenius, wim Kpyriblii CTO.




AHHOTAUMS JUCHUILTHHBI
«Du3nveckas KyJbTypa U CIOPT»

HucruminHa «®u3nyeckass KyJabTypa M CIOPT» TNpelHa3HauyeHa JJis
OakasiaBpoB, NEPBOro Kypca oOydeHus, OOydarolmuXCcsi IO  HaIpaBIICHUIO
noarotoBku 11. 03.04 DnekTpoHMKAa W HAHOXJIEKTPOHHUKA. JlHciuIuinHa
pa3paboraHa B COOTBETCTBUM €  00pa3oBaTelbHBIMU  CTaHAApTaMU
COOTBETCTBYIOIINX HaIpaBJIeHUI OakanaBpuara, CaMOCTOSITEJIBHO
ycTaHaBiMBaeMbiMu JIBOY.

TpynoeMKOCTh JUCHUIUIUHBI «DPU3UYECcKasi KyJIbTypa U CIOPT» COCTAaBIISET
2 3avetHbiX eauHunbl (72 akageMUyecKuX 4aca). YUueOHbIM IIJIJAaHOM
MPEAYCMOTPEHO 2 Yaca JICKIUOHHBIX U 68 4acOB MPAKTUYECKUX 3aHSATHIA, a TaKKe
2 yaca caMOCTOSTeNIbHON paboThl. Jucuunnuna «Pusznueckas KyJbTypa U CIIOPT»
OTHOCUTCS K AMCIHUIUIMHAM 0a3oBoM uacTu ydeOHoro miaHa. Kypc cBsizaH c
JUCHUIUIMHON «OCHOBBI TPOEKTHON NIESITEIbHOCTU», IMOCKOJIBKY HAalleJIeH Ha
(bopMHpOBaHHE HABBIKOB KOMaHJHOUN palOThI, a Takxke ¢ KypcoMm «bezonacHocTb
KU3ZHENIEATEIIbHOCTI», TTOCKOJIbKY (hU3UYecKasi akTUBHOCTb paccMaTpUBAETCs, KaK
HEOTheMJIEMasi KOMIIOHEHTA Ka4eCTBA KU3HHU.

Heab u3zyyaemoil IUCHUIUTUHBI - (opMuUpOBaHHE (PU3NUYECKONW KYIBTYPHI
JUYHOCTH W CIIOCOOHOCTH HANpPaBJICHHOTO WCIOJIB30BAHMS Pa3HOOOPA3HBIX
CPEACTB (PU3MYECKON KYyJbTYpbl U CHOPTa JUIsi COXPAHEHUS U YKPEIUICHUS
3I0pPOBbsI, TMCUXO(U3UYECKOM TOATOTOBKM M CaMOIOATOTOBKM K Oymymiei
po¢eCCUOHATIBHON JIEATEIIBHOCTH.

3agaum n3yvaeMou TUCUUTUINHBI:

e (dopmupoBanre HU3NIECKON KYJIbTYphl JUYHOCTH Oyaymiero npodeccuonania,
BOCTPEOOBAHHOTO HA COBPEMEHHOM PBhIHKE TPYa;

e pa3BUTHEC (PUBMUECKUX KAyeCTB U CIIOCOOHOCTEH, COBEPIICHCTBOBAHUE
GyHKIIMOHATBHBIX BO3MOKHOCTEH OpraHWU3Ma, YKPEIUICHUE WHIANBUIYaTbHOTO
3JI0pOBBSI;

e oOoraiieHue WHIWBHUAYAJbHOIO OIbITa 3aHATHH CHENUATbHO-TIPUKIATHBIMU

(I)I/ISI/I‘-ICCKI/IMI/I YHPAKHCHUAMU U 0a30BBIMU BHUAaMU CIIOPTa,



OBIIQZICHUE  CHCTEMON  MpOo(EecCHMOHATBHO W KU3HEHHO  3HAYMMBIX
MPAKTUYECKUX YMEHUN U HABBIKOB;

OCBOCHHME CHCTEMbl 3HAHUU O 3aHATUAX (U3UYECKON KyJIbTYpOM, UX pOJHd B
dbopMHpOBaHUU 3I0POBOrO 00pa3a KU3HU;

OBJIaJICHNE HaBbIKAMU TBOPUYECKOTO COTPYAHHYECTBA B KOJUICKTUBHBIX (hopmMax
3aHIATHN (PU3MUECKUMH YITPAKHECHUSIMHU.

]_IJ'ISI YCIICITHOT'O U3YUYCHUA OUCIHUIIIINHBI «Duznyeckas KYJbTYypa " CIIOPT» Y

oOyJarommxcs JODKHBI OBITh CHOPMHPOBAHBI CIEAYIOLIUE IPEIBAPUTEIbHbIC

KOMIICTEHITHH):

YMEHHUE HCII0NIb30BaTh PA3HOOOpA3HbIE CPEJICTBA JIBUTATEILHON aKTUBHOCTH B
WHJUBUAYAJbHBIX 3aHATHSAX (PU3NUECKOW KYyJIbTYpOoul, OpHEHTUPOBAHHBIX Ha
MOBBIIIIEHNE PAOOTOCIIOCOOHOCTH, IPEAYIIPEKICHNE 3a00JIEBaHU;

HaJIM4Me MHTEpeca W MPUBBIYKH K CHUCTEMATHUYECKUM 3aHSATUSM (PU3MUECKOU
KYJBTYpPOU U CLIOPTOM;

BIIQJICHUEC CHCTEMOU 3HAHHMH O JIMIYHOU M OOIICCTBEHHON TUTHCHE, 3HAHUSIMU O
npaBuiIax PeryjaupoBaHus PU3NUECKON HArPy3KH.

B pesynaprare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuxcs

bopMUPYIOTCA CIIEAYIONIUE OOIIEKYIbTYPHBIC KOMIIETCHIINH:



Kona u ¢popmyanpoBka
KOMIIeTeHIINH

Jdranbl (OPMHUPOBAHUA KOMIIETEHIMH

OK-15: ctocoOHOCTH UCIIOJIB30BAThH
METOJIbI U CPEJCTBA (PU3NIECKON
KYJIbTYpBI 17151 OOecTieueHus
[TOJTHOLICHHON COLIMAIIBHON U
npodecCHOHATBHOMN NesITeTbHOCTH

3HaeT

-00IIIHe TEOPETUYECKHUE ACTIEKThI O 3aHATHUSIX
(bU3NYECKOil KyIbTYypOid, UX POJIb U 3HAUCHHE
B (hopMHpOBaHUH 310POBOTO 00pa3a KU3HHU;
- IPUHIIUIIBI ¥ METOJTUKY OpTaHU3allnH,
cyneicTBa GU3KYIbTYPHO-030POBUTEIBHBIX
Y CIIOPTUBHO-MACCOBBIX MEPOIIPUATHI

VYwmeer

- CaMOCTOATCIIbHO BbICTPAaNBATh
WH/IMBUYTBHYIO TPACKTOPHIO
(GU3KYIBTYpHO-CIIOPTUBHBIX JOCTHKCHUH;
-HCIIOJIb30BaTh Pa3HOOOPA3HBIE CPENICTBA U
METObI PU3NUECKOM KYIbTYpHI IJIs
COXPaHCHHS U YKPEIUICHHSI 3I0POBbS,
MOBBIIIEHUST pA0OTOCTIOCOOHOCTH;
-HCIIOJIb30BaTh CIIOCOOBI CAMOKOHTPOJIS
CBOETO (PU3UYECKOTO COCTOSIHUS;

- paboTaTh B KOMaH/ie Py TOCTUKCHUS
0oO0ILIMX U JINYHBIX LETEH

Biaaneer

-pa3Hoo0pa3HbIMU (hOpMaMU U BUIAMHU
(U3KYIBTYPHOU JESTENbHOCTH JUISI
OpraHU3aIy 3JJ0pPOBOT0 00pa3a KU3HH;
-CII0CO0aMU CAaMOKOHTPOJISI WHAWBH Ty aTbHBIX
MoKazaresneil 310poBbs, (U3NUECKOI

IOAT'OTOBJICHHOCTH,




AHHOTAUMS JUCHUILTHHBI
«OCHOBBI IPOEKTHOM AEATEIbHOCTH

PabGouast yueOHasi mporpamma JUCHUIUIMHBI «OCHOBBI  MPOEKTHOM
NeATeIbHOCTH» pa3paboraHa miig OakanaBpoB 1-ro kypca, oOydaromiuxcs 1O
HamnpasiieHnto 11.03.04 «DneKTpoHHKa M HAaHOBRJIEKTPOHUKA» B COOTBETCTBUH C
TpeOOBAHUSIMU 00pa3oBaTenbHOTO CTaHJapTa, CaMOCTOSITEJIbHO
ycraHaBiauBaeMoro JIB®Y, yreepxkaeHHoro mnpukazom pekropa ot 18.02.2016
No12-13-235 u nosioxeHueM 00 y4eOHO-METOJIUYECKUX KOMIUIEKCAaX IUCIMILIMH
00pa30BaTEeNbHBIX MPOTPAMM  BBHICIIETO MPOGECCHOHATBLHOTO  00pa30BaHMs
(yTBEpxKAEHO MPUKa30M H.0. pekTopa IBDY ot 17.04.2012 Ne 12-13-87).

Tpynoémkocts mucHMIUIMHBL  «OCHOBBI  NPOEKTHOW  JESATEIBHOCTH»
coctapisieT 108 yacoB, 3 3a4eTHbIE €AUHUIBI. YUYEOHBIM IJIAHOM MPETyCMOTPEHBI
JexkuuoHHble 3aHsATHA (18 wyacoB), mpakTtuueckue 3aHsATUA (36 4YacoB),
camocToATeNbHasg paboTa cTyIeHTOB (54 yaca).

Huctumnnraa « OCHOBBI IPOEKTHOW JeATEIbHOCTH» BXOIUT B 0a30BYIO YACTh
00pa30BaTENbHOrO0 LUKJIA M JIOTUYECKH U COJEP)KaTelIbHO CBSI3aHA C TAaKUMHU
JUCUUIUIMHAMY KaK « DKOHOMHYECKOE U MPABOBOE MBIIIJIEHUEY.

ConepxaHne JUCUUIUIMHBI OXBAaThIBAET CIEAYIOIIMI KPYr BOIPOCOB:
OCHOBHBIE TIOHSTHS MPOEKTHOM JESITEIBHOCTH, UCTOPUS IPOEKTHOIO YIPABJIECHUS,
CUCTEMHBI XapakTep IPOECKTHOM AECATEIbHOCTH, >KU3HEHHBIM LMK HPOEKTAa,
METO/I0JI0TUU IIPOEKTHOTO YIIPaBJICHUS.

eab AUCUMIIAHDBI:

dopmupoBaHue y 6aKagaBpoB KOMIETEHIMNA, CBA3aHHBIX C OpraHu3aluend u
BEJICHHEM MPOEKTHOM JEATEIbHOCTU B X0 00pa30BaTeIbHOIO IIpoLecca.

3axayu:

o ®dopmupoBaHue y 0aKaIaBpOB HABHIKOB KPUTHUUECKOTO MBITTUICHHUSI;
o @dopmupoBaHue y 6akaiaBpoB HABBIKOB KPEATUBHOTO PEIICHUS MPOOIIEM;
o ®dopmupoBaHue y 0aKalaBpOB KOMMYHUKATHBHBIX HABBHIKOB

e @dopmMmHpoBaHUE y 0aKaJlaBpOB HABBIKOB KOMAaHIHON paOOTHI.



B pesynbrare u3yueHus JaHHOW JAMCHUIUIMHBL Yy  OOyYaroIIMXcCs

bopMupyIOTCA CEeIyIOMINE O0IEKYIbTYPHbIE KOMITETEHIUH:

Kox u ¢popmysimpoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIETeHIHH

OK-3 3uaer CriocoObl MPUHSTHUS PELICHUH B YCIOBHIX

CriocoOHOCTh HEOIPEICIICHHOCTH

HPOSABIATE NHULITATHBY v [IposIBIATH HHULMATUBY M IPUHUMATH OTBETCTBEHHBIE

U IPUHUMATH MCCT pereHus

OTBETCTBCHHBIE

peLICHus, 0CO3HABAs

OTBETCTBCHHOCTS 34 B HaBbIkaMyl PUHATUS PEIIEHUH B YCIOBHSX

pe3ybTaThl CBOCH faneet HEOMpPeACIEHHOCTH

npodeccnoHaTBEHOMI

JEATeIbHOCTH

OK-13 3HaeT CnocoObI OpraHu3aIuy KOJUICKTUBHOMN JCSTEIBHOCTH

CriocobHoCTh padoTath | yyeer Opranu3oBbIBaThH IPYIIOBYIO PabOTy

B KOJUICKTHBE,

TOJIEPAHTHO

BOCIIPUHUMAs

COIHANBHbIE, Braneer HaBbikaMyu KOMMYHHUKAIIHH, OpraHHM3aIiH,

STHHYECKHE, IUTAHUPOBAHKS KOJUIEKTHBHOM J€ATEIbHOCTH

KOH(ECCHOHAJIbHBIE U
KYJIbTYpHBIE pa3IHuus

OK-14 3Haer CrnocoObl OpraHu3aluy CaMOCTOATENLHON PadOThI
CriocobHOCTD K Vaeer VcKaTh ¥ HAXOAUTH PENEBAHTHYIO UH(POPMALIHIO,
caMOOpraHu3aluu 1 HE00XO0IUMYIO JUIsl caM0o00pa30BaHUs
caMO0OPa30BAHHIO HaBblkaMy caMOOpraHu3alyu, He00X0MMbIMH IS

Bnaneer

JOCTHIXCHUA IIGJ'IGI\/’I B OT'paHUYCHHOC BPEMA

Jliist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETEHIIMN B paMKaX JUCHUTITAHBI
«OCHOBBI TIPOEKTHOW JIEATEIBHOCTHY» TPUMEHSIOTCS CIACAYIOMNAE METOJIbI
aAKTUBHOTO/ HHTEPAKTUBHOTO O0yUCHUS:
® UTPOIPAKTUKH;

® TIpPyNmnoBas IUCKYCCHS.



AHHOTAIUS TUCHTUNTIHHBI
«PuTopuka u akajeMnyecKoe MucCbLM0»

Kypc «Puropuka u akageMuyeckoe MHCbMOY» SIBISIETCS JTUCUUILITUHOM
6azoBoit yactu bioka 1 Jlucuurninuasl (Moaynn) y4eOHOTO MJIaHa U BXOAUT B OJIOK
00s13aTENbHBIX OOIIEYHUBEPCUTETCKUX AUCIUIUIMH. Tpyd0eMKOCTh AUCIUILIMHBI
COCTaBIIIET 3 3a4eTHhIX eauHuibl — 108 akageMUyecknx YacoB, M3 HHX
aynutopHble 3aHaThs — 54 uvaca (18 yacoB sekuuu U 36 4acoB MPAKTUYECKUX
3aHATHI), caMOCTosiTellbHasi pabora — 54 wyaca. Bynyun HampaBlieHHBIM Ha
dbopMHpOBaHUE METAMPEIMETHBIX KOMIETEHITUH, KYpC UMEET OPTaHWYHYIO CBS3h
KaK C OCTAJbHBIMM JUCHUIUIMHAMHU (B TMEpBYIO ouepenb c «Jlorukoi» u
«MHOCTpaHHBIM S3BIKOM»), TaK W C JIOOBIMH CIEUUATBLHBIMU JUCIUIIIMHAMH,
MPEANOJIaralolMMy  aKTUBHOE CO3/IaHUE CTYJEHTaMH MHUCHbMEHHBIX U YCTHBIX
TekcToB. Ocoboe 3HaUeHNE JaHHAs AUCIMIUIMHA UMEET JIJIS ajbHenIled HayqHO-
UCCIIEIOBATENbCKOM, MPOEKTHOM H MPAKTUYECKOW JESTEIbHOCTU CTYIEHTOB.
Crnenuduky TOCTPOCHUSI U COJEPXKAHUS Kypca COCTaBJISIET €ro OTuYETIMBas
MPAKTUKO - OPUEHTHUPOBAHHOCTh U CYIIECTBEHHAS OMOpPa HAa CAMOCTOATENIbHYIO, B
TOM YHUCJIE KOMaH/IHYI0, pa0OTy CTYJICHTOB.

Hean kypca: hdopMupoBaHue y CTYJEHTOB HaBBIKOB A(h(DEKTUBHOMN peUeBOit
JEATEeIIbHOCTH, @ UMEHHO:
® [IOJTOTOBKA U TPEACTABICHUS YCTHOTO BBICTYIUICHUSI Ha OOIIECTBEHHO

3HaYMMBbIE U TPO(PECCUOHATEHO OPUCHTUPOBAHHBIE TEMBI;
® CO3/IaHUSI WM S3BIKOBOTO O(GOPMIICHUS AaKaJEMUYECKUX TEKCTOB Pa3TUYHBIX
YKaHPOB.

B 3apauu npenoaBarens, BEAyIIEro Kypc, BXOAUT:

e 00y4yeHHE CTpaTeruu, TAaKTUKaM U MpUEMaM CO3JaHHS PEUEBOTO BBICTYTUICHHUS
nepes] pa3TudHbIMU TUTIAMH ayJIUTOPHUU;

® Pa3BUTHE HABBIKOB COCTABJICHUS aKaJEMUUECKUX TEKCTOB Pa3IMYHBIX JKaHPOB
(amHOTanUA, pedepar, scce, HaydyHas CTaThA);

® COBEpPIICHCTBOBAHME  HABBIKOB  SI3BIKOBOTO  OQOpMJIEHUS  TEKCTa B

COOTBCTCTBHUHU C IIPUHATBIMH HOpMaMH, IIpaBUJIaMU, CTaHAAPTAMM,



e (dopMupoBaHue HaBBIKOB pEeIaKTUPOBAHUS/CaMOPEIAKTUPOBAHUS
COCTaBJICHHOT'O TEKCTa;

e oOyuenue mnpuémMaMm 3(PGEKTUBHOTO YCTHOTO TPEACTABICHUS MHUCHMEHHOTO
TEKCTa,;

® O3HAKOMJICHHE C TMPUHIUNAMH U TpUEMaMH BEACHHUS KOHCTPYKTHUBHOM
JTUCKYCCHH;

e oOyueHue npuémam coszaanus 3¢(HEKTUBHON MPE3CHTAIINH.
JIiss  yCIeNTHOTO W3y4YeHUs] TUCIUILUIMHBI «PUTOpHKa W akageMHYecKoe
MUCEMO» y OOYYaromuxcsi JOJDKHBI  OBITh  CHOPMHUPOBAHBI  CIIEAYIOIINC
peBapUTEIbHbIE KOMIIETECHIINH:
® CIOCOOHOCTh BOCIPHUHUMATh, OCMBICISTh, BOCHPOU3BOAUTH U KPUTHUECKH
OLICHMBAaTh  COJIep’)KaHWE  Y4eOHBIX, HAYYHBIX, HAYYHO-TOMYJSIPHBIX,
nyOIMIIMCTUYECKUX, JEJIOBBIX TEKCTOB HAa PYCCKOM SI3bIKE;

® BJaJICHWE HOPMaMH YCTHOW W NMHUCHMEHHON peYd Ha COBPEMEHHOM PYCCKOM
s3bIKe (HOpMaMy TMPOW3HOIICHUS, CJIOBOYMOTPEOICHHS, TPAMMAaTUYECKUMHU
HOpMaMH, NpaBuiiaMu oporpapuu U MyHKTYaILUHN );

® TPEJCTABJICHHWE O CTUJIMCTHYECKOM BapbUPOBAHWU COBPEMEHHOTO PYCCKOTO
JUTEPATYPHOTO S3BIKA;

® YMEHHE BbIpaXkaTb CBOE MHEHHE, (OPMYIHUPOBATh CYXACHUS OOIIECTBEHHO
3HaYMMOTO COJIEP>KAHUS.

[Tnaaupyempie pe3ynbTaThl OOydeHHs MO JaHHOW AUCHHIUTUHE (3HAHUS,
YMEHHUsI, BJIAJCHUSI), COOTHECEHHbIE C IUIAHMPYEMBIMU Ppe3yJbTaTaMU OCBOEHUS
o0pa3oBaTeNbHOM  MPOrpaMMbl,  XapaKTepU3yKT  3Tanbl  (GopMupoBaHuUs
CIENYIOUMX  KOMIETeHIHH  (OOuieKynbTypHble/  oOmenpodeccuoHanbHbIe/

npodeccuoHaNbHBIE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH)):



Kona u ¢popmyanpoBka
KOMIIeTeHIIMH

dranbl POpMHUPOBAHUA KOMIIETEH UM

CriocoOHOCTB K

MECTO SI3bIKA B )KU3HU COBPEMEHHOTO
o01IecTBa, 0COOCHHOCTH ()YHKIIMOHUPOBAHUS

3HaeT
CaMOCOBEPILICHCTBOBAHUIO H S13pIKa KaK OCHOBHOT'O CPEJICTBA OOLICHHS
CaMOpa3BUTHUIO B
npodeccronanbHOi chepe, K Vueer MCIIOJIb30BATh SI3BIKOBBIC CPEJICTBA B
MOBBIIIEHUIO OOIEKYJIBTYPHOIO Pa3IMYHBIX CUTYAlUSIX OOLICHMS
ypoBHs (OK-1) Brazeer HaBbIKAMH MCITOJIb30BaHUS SI3bIKOBBIX CPE/ICTB
B Pa3JMYHBIX CUTyalUsIX OOLICHUs
OCHOBHBIE I10JIO’KEHUS] PUTOPUKH U METOJIUKY
B haer [IOCTPOCHHS PEUEBOTO BHICTYIIJICHHUS;
OCHOBHBIE IPUHIIUIIBI COCTABJIEHUS U
oopMIIeHHS aKaJeMUYECKHX TEKCTOB,;
CO3/1aBaTh NMCbMEHHBIE aKaJEMUYECKHE TEKCThI
Pa3INYHBIX KAHPOB;
CriocoOHOCTh IOHUMATb, Ymeer 0(QOPMIIATH MUCHMEHHBIN TEKCT B COOTBETCTBUU
MCII0JIb30BATh, MOPOXKIATh U C IPUHATHIMA HOPMaMHU, TPEOOBaAHHUSIMH,
pPaMOTHO U3JaraThb CTaHJapTamu,
MHHOBAIIMOHHBIC MJIEH HAa PYCCKOM OCHOBHBIMH HaBBIKAMH OPAaTOPCKOTO
SI3BIKE B PACCYXKJICHUSX, MacTepCTBa: MOJATOTOBKH U OCYIIECTBICHUS
MyOJIMKausIX, 00IMIECTBEHHBIX YCTHBIX ITyOJMYHBIX BBICTYIUICHUH pa3IMIHbIX
muckyceusx (OK-6) TUIOB (MH(OpMHUpYIOIIEe, YOeKTatolIee U T.
Braseer I1.); BEIGHUSI KOHCTPYKTHUBHOM JIUCKYCCHUH;
HaBbIKAMU aHAJIUTUYECKON paboThI C
PA3IMYHBIMU UCTOYHUKAMHU, B TOM YHUCIIE
Hay4YHbIMM;
HaBBIKAMHU PEAAKTHPOBAHUS aKaIEMHUUECKUX
TEKCTOB;
Bhaer OCHOBHBIE TIPUHIIMITBI U 3aKOHBI 3()(PeKTUBHOM
KOMMYHUKAIUH;
CO3/1aBaTh YCTHBIN U MHUCbMEHHBIN TEKCT B
COOTBETCTBUU C KOMMYHUKATUBHBIMH LIETSIMUA U
3aadamu;
CriocoOHOCTh K KOMMYHHUKAIIUU B
. M 0(QOPMIIATH €r0 B COOTBETCTBUM C HOPMaMHU
YCTHOW M MMCbMEHHOM (opMax Ha
COBPEMEHHOTO PYCCKOTO JIUTEPATYPHOTO
[PYCCKOM U MHOCTPAHHOM sI3bIKax  [Ymeer
S13b1Ka, OPMATIBLHBIMU TPEOOBAHUSAMH U
IS pelIeHus 3a1a4
PUTOPUYECKIMHU TPUHIUITAMHU;
MEKITMIHOCTHOTO U
. CBOOOJTHO MOJIb30BAThCSl PEUEBBIMU CPEJICTBAMU
MEXKYJIbTYPHOTO B3aUMO/IEHCTBHS .
(OK-12) KHIKHBIX CTHJIEH COBPEMEHHOTO PYCCKOTO
SI3bIKA;
HaBbIKaMU 3(PPEKTUBHOTO YCTHOTO
MpeCTaBICHNS MTUCBMEHHOTO TEKCTa;
Biiageer |HaBBIKaMU IIPEOJIOJIEHUS CIIOKHOCTEN B

MEKIIMYHOCTHOU U MEXKYJIBTYPHOU

KOMMYHUKAIIUH.




AHHOTAUMS JUCHUILTHHBI
«MaremaTtuka»

Pabouas nporpamma yueOHON aucuuiuinebel  «MaTtemaTuka» pazpaboTaHa
JUIsl cTyAeHTOB 1 Kypca, oOydaromuxcsi 1Mo BCe€M NporpamMmam OakajiaBpuarta
JAB®Y nabopa 2016 roga, B COOTBETCTBUE C TpeOOBaHUAMH OOpa30BaTEIbHBIX
CTAaHJApPTOB IO JAHHBIM HampaBjieHUSIM U npukaza «OO0 YTBEpKICHUM MakeTa
paboueil mporpaMMbl y4eOHOM IUCHUIUIMHBI JJi1 00pa3oBaTeIbHBIX MPOTPaMM
BBICIIIETO 00pa30BaHUsI — MPOrpaMM OakanaBpuaTa, CleUAINTETa, MaruCTpaTyphl
JAB®VY» (yrBepxaeH Bp.u.o. pekropa IBDY ot 08.05.2015 Ne 12-13-824).

Juctnuminaa «MatemaTrkay BXOJIUT B 0a30BYy10 yacTh 0j10Ka 1, «b1.5.7».

OOmast TpyJOEMKOCTh OCBOEHHS AMCLUIUIMHBI COCTaBISET 2 3a4YeTHbIC
CAUHUIIBI, 72 yaca. YUeOHBIM IUIAHOM MPEyCMOTPEHBI JICKITMOHHBIE 3aHsATHs (18
4acoB), MpakTuueckue 3anatus (36 dacoB), camocTosTenbHas padota (18 vacos).
Jucuurnnunaa peanusyercs Ha 1 kypce B 1-M cemectpe.

B pamkax OIIOII pucumminHa «MaTeMaThka» NPEPEKBU3UTOB HE MMEET,
MOCKOJIbKY ~ SIBJISIETCSI MEPBOM HW3y4aeMOW MATEMAaTHYECKOW JUCIUILIAHOMN.
Hucunmimaa  «Marematuka»  MMEET  JIOTMYECKYI0D UM COAEep>KaTelbHO-
METOJMYECKYI0 B3aMMOCBS3b C JUCHUILIMHAMU «Ajiredpay, «AHaIuTHUYeCcKas
reomerpusi» u «Maremarnueckuii aHanu3». 11 yCHEIIHOTO  yCBOEHUS
JTUCIUTUIMHBI HEOOXOAMMBI 3HAHUSI 0A30BBIX MOHSATUN M YMEHHMM 0053aT€bHOTO
MUHUMYMa COJEp>KaHHsI CpeaHero (MoJIHOro) oOpa3oBaHUS IO MaTeMaTHKE,
YTBEPKJIEHHOTO IprKa3oM MunobpazoBanus Ne 56 ot 30.06.99r.

3HaHUA W yMEHUA, T[OJy4YEHHbIE TPU HU3YYECHHH JAUCUUILIAHBI
«Maremartukay, cimyxat 0a3od AJid HU3y4YEHUS IUCHUIUIMH Npo(hecCHOHATBLHOrO
IMKJIa y4eOHOro TIUIaHa, MOTYT OBITh BOCTPEOOBaHBI  JUCITUTUITMHAMH
kopekBu3uTtaMu B pamkax OIIOIl: maTremarnyeckuil aHaus, anreOpa,
aHaJUTUYECKasi TEOMETpPHs, TEH30PHBIM M BEKTOPHBIA aHAIU3, pa3feibl OO0IIeH

bu3uKK, TporpaMMHUpoBaHME I (U3MYECKUX 3a7ad, W TpodeccrHoHambHbIC



JUACLHUIUIAHBI, WCIOJB3YIOIIWE B TOW WIM HMHOM CTENEHW MaTeMaTUYECKUU
WHCTPYMEHTAPUN.

ConepxaHue JUCUMIUIMHBI OXBAaTHIBAET CIEAYIOIIUA Kpyr BOIIPOCOB:
3JIEMEHTBl MATPUYHOTO W BEKTOPHOTO AHAIN3a, AHAJIUTUYECKAs TE€OMETPUS;
MaTeMaTUYECKUI aHaIU3; TEOPUS BEPOATHOCTEM M MaTEMaTU4YecKas CTaTHCTHKA,
AJIEMEHThl TEOPUM  PHUCKOB; MaTemMaTudeckas oO0paboTka uHbOpMaIuy;
MAaTEMATHYECKasl JJOTUKA U JUCKPETHAsE MaTEMATUKA; JIEMEHTBI TEOPUU TTPUHITHUS
pEUIECHUM.

IeabI0 0CBOCHUS TUCIUTIINHBI «MaTeMaTHKa» B COOTBETCTBUH C OOIIMMHU
uessimu OITOIT saBasroTcs:

e (opmMupoBaHHUE U PA3BUTHE JIMYHOCTH CTYJCHTA;

® PA3BUTHE JIOTUYECKOTO MBIIUICHUS,

® TOBBIIICHUE YPOBHS MAaTEMATUUYECKON KYJIbTYpPHIL;

® OBJIaJICHUE COBPEMEHHBIM MATEMATHYECKHUM ammapaToM, HEOOXOJIUMbBIM IS
U3YYCHUS! €CTECTBEHHOHAYYHBIX U MPOPECCUOHAIBHBIX TUCIUTLIIUH.

3anauu:

CdopmupoBaTh y CTYJICHTOB HaBBIKHU:
® pEIICHHs CHUCTEM JIMHEWHBIX alireOpanyecKux ypaBHEHHM
® TEOMETPUYECKON PabOThI C BEKTOpAMHU
® BBIYUCIICHUS MIPEIECIIOB
e muddepenurpoBanus GyHKIMH OJHOU MEPEMEHHON
® BBIYMCIICHHS HEOIPEICIICHHBIX U ONPEAECICHHBIX UHTETPAJIOB
® peEILICHUs 3a/1a4 Ha IPUJI0KEHUSI UHTETPAJIOB
o penieHus U PepeHIMATBHBIX YPAaBHEHUN C PA3CISIIONTUMUCS IEPEMEHHBIMU
® paboThI CO CIIyYaHBIMU COOBITHSIMU, BHIYMCIICHUSI XapaKTEPUCTUK CITyYalHBIX

BEJIMYUH
® BBIYUCIICHUS] BHIOOPOYHBIX TOUYCUYHBIX M WHTEPBAIBHBIX OIEHOK, IMMOCTPOCHHUS

IT'uCTOIrpaMMBbl U IIOJIMT'OHA 9YaCTOT



® BBIIOJHCHUS JIOTUYECKUX JECUCTBHUM, ACHUCTBUA HAa MHOXECTBAaX, IPOBEPKU
MCTUHHOCTH BBICKA3bIBAHUS
® TIOCTPOECHUS nepeBa pelieHus, perieHus 3a/lauu JIMHEHHOTO
pOrpaMMUPOBAHMUS.
JIns yCnemHoro u3y4eHus AUCHUIUIMHBI «MareMaTuka» y oOydarouuxcs
JOJKHBI OBITH CHOPMHUPOBAHBI CIIETYIONINE MPEIBAPUTEIbHBIE KOMIIETCHITUU:
e [IpeameTHbie, O KypCcy MaTEMaTUKH CPEIHETO (TIOJHOTO) 00pa3oBaHus
e (CnocoOHOCTh K 00YYEHHIO U CTPEMJICHUE K TTO3HAHUSAM
e VYMeHue paboTaTh B TPYIIIE U CAMOCTOATEIHHO
e briTh n0JIB30BaTENIEM KOMIIBIOTEPA.
B pesynpraTe uW3ydeHUs JIaHHOM AUCIHUIUIMHBL Yy  OOYYarOIIMXCS
dbopMuUpyIOTCS  CIEAYIOIIME  OOIICKYJIbTYpHBbIE  KOMIIETCHIIMU  (3JIEMEHTHI

KOMITIETCHITUH ).

Koa v dhopmyaupoBka
A opmy.IHp Iransl GOpMHUPOBAHUS KOMIIETEHIMU

KOMIIeTeHIIMH
(OCHOBHBIE TOHSATHUS MATPUYHOTO UCUUCIICHUS,
PIIEMEHTBI BEKTOPHON anreOpbl, METO/IbI
[PEIIEHUS] CUCTEM, OCHOBHbIE TOHATHUS
OK-4 BHacT QHATUTUYECKOW T€OMETPHUH.
CriocoGHOCTH TBOPUYECKH (OCHOBHBIE TTOHATHS U METOJIBI BEIYHUCIICHUS
BOCIIPUHUMATH U UCIIOJIb30BaTh [IPCACJIOB, HAXOXKACHU IPOU3BOJAHBIX,
TOCTHIKEHHSI HAYKH, TEXHUKHU B BBIYMCIICHUS] UHTETPAJIOB, METOJ PELLICHUS
npodeccroHabHOM chepe B mudpepeHaIbHBIX YpaBHEHUM.
COOTBETCTBHH C TOTPEOHOCTSIMH [ [puMeHATh METOABI MATPUYHOIO UCUUCIICHHUS,
[PETHOHAIIBHOTO U MHUPOBOTO PhIHKA Vieer QHATUTUYECKOM T€OMETPUU U MAaTEMATHYECKOTO

Tpyna aHaJTM3a 11 PEIICHUS TUITOBBIX
Mpo(eCCHOHANIBHBIX 3a]1a4.

HaBbIikaMu MCIIONIB30BaHNUS MAaTEMATUYECKOTO
Bianeer [anmaparta juid pemeHus npoQeccuoHalIbHbIX
Baszad.

(OcHOBHBIE OTIpeeNIeHUs U KiaccuuKaIuio
COOBITHI1, OCHOBHBIE OIIPEIENCHHS CITydaifHbIX
BEJIMYMH, 3aKOHBI paclpeeeHus; HOHITHS
MaTEMaTUYECKON CTaTUCTUKU, METObI
00pabOTKM CTATUCTUYECKOTO MaTepHaa, dTambl
MaTeMaTHuecKoi 00paboTkH HH(pOpMAaIIUH.
(OCHOBHBIE OTIpEIETICHUS U ONEPALIUN TEOPUHT
MHO>KECTB Y MICUNCIIEHHSI BBICKA3bIBAHUI;
OCHOBHBIE MOHSATHUS MOJIENIel U METOJOB
[TPUHSITHS PEILICHUM.

Ymeer OnpenensTh 3aKOH pacpeesICHUs CITy4aliHON

OK-5

CriocoGHOCTh UCTIOIB30BATh
COBPEMEHHBIE METO/IbI U TEXHOJIOTHH [3HAET
(B TOM uncie UHOOPMALIMOHHBIE) B
pohecCHoHaNbHON AeSITENbHOCTH




BEJIMYUHBI U COOTBETCTBYIOILIIUE
XapaKTEPUCTUKU; BBINOIHITH IEPBUUYHYIO
00pabOTKy CTaTUCTUUECKUX JaHHBIX; HAXOJUTh
BHIOOPOUYHBIE OLICHKU

BBITTONHATE ACHCTBUSA HAJl MHOKECTBAMU,
[peIIaTh JIOTMUECKUE 3aJa4l B paMKax
MICYMCIICHUS BBICKa3bIBaHUI; IOCTPOUTH AEPEBO
pemenuii, permuts 3aaa4y JII1 rpaguueckum
METOA0M

BeposITHOCTHBIMU METOAAMHU PELLIEHUS
podeccuoHaIbHbBIX 33/1a4; METOJaMHU
COCTaBJICHUSI 3aKOHA PaCIIpeIeIeHNUs,
BBIYKCIICHUS U aHAIN3a COOTBETCTBYIOIINX
XapaKTEPUCTHUK.

TexHukoi 00pabOTKHU CTATUCTUYECKUX JAHHBIX;
METOJaMH aHaIM3a CoAepKaTeIbHON
MHTEPIPETALNU OJIYYEHHBIX PE3YyIbTaTOB.
MeTonamu (popmalin3aluy paccyKIeHUN
CpeCTBaMH MCUMCIICHUS BBICKA3bIBAHUM.
MeTtomamu cozepkaTeabHOro U (POpMaTBLHOTO
QHAJIM3a [IOJYYEHHBIX pe3yibTaToB. MeTtonamu
[IOCTPOEHUS MPOCTEUIINX MAaTEMATUYECKUX
MoJ1ereil THIOBBIX MPOo(eCcCHOHATbHBIX 3a/1a4.

Brnaneer

Jlns popMupoBaHuS BhIIEYKa3aHHBIX KOMIIETEHIIMM B paMKax JUCHUTUIMHBI
«MareMaTuka» NPUMEHSIOTCS CIEAYIOIIUE METOAbl aKTUBHOI'O/ UHTEPAKTUBHOTO
oOy4eHHus: JEeKIHUs — TMpe3eHTalus, MpooOseMHas JIeKIus, padoTa B MajbIX
IpyIIax, KOONepaTUBHOE 00yUYeHHE, COCTABICHNE MHTEIUICKT KapThl, MPOOIeMHas

JMICKYCCHS, TPYIIIOBasi KOHCYJIbTAIHS, YKCIPECC-0MPOC, KPOCC-OMpPOC.



AHHOTAUMS JUCHUILTHHBI
«Jloruka»

Kypc «Jloruka» Bxoaut B 0a3oByo yacth bioka 1. Obmas TpyaoeMKOCTb
OCBOCHMS JUCIUINIMHBI COCTAaBIIICT 2 3aYeTHBIC CAWHHMILI, 72 daca. YUCOHBIM
IUIAaHOM TpEeAYCMOTpeHbl JekinoHHble (18 vacoB) u mpaktudeckue (18 uvacos)
3aHATHSA, CAMOCTOATENIbHAs padboTa (36 JacoB).

N3ydenune JOruku Mpu3BaHO K (OPMUPOBAHUIO MPABUIBLHOIO MBIIUICHUS
CTYJIEHTOB W JAPYIuX OOIIEKYJIbTYpHBIX KoMmeTeHIuil. B kypce Haunbosbliiee
BHUMAHUE YICNACTCA TPAAUUUOHHOM W CUMBOJIMYECKOM JIOTHKE, TaKKe
MIPUBUBAIOTCS HABBIKM apryMEHTHUPOBAHHOIO M JOKA3aTEIIbHOTO paCCYKICHUS,
PACKpBIBAIOTCS OCHOBHBIE TEHJECHUMWHW W HANPABJICHHUS COBPEMEHHOW HAyKU O
3aKOHAaX MBIIUICHUS.

Kypc «Jloruka» CTpyKTYypHO U COAEPXKATENbHO CBSA3aH C TaKUMU
aucuuIimHamMu kak «dunocodus», «Marematukay, «PUtopuka u akajeMuueckoe
MMACHbMO» Y YUYUTBIBAET UX COACPKAHHUE.

Ieab cocrouT B OBJIAJCHUM CTYACHTAMU KYJIBTYpPOW PALMOHAIBHOIO
MBIIIJICHHS, TPAKTUYECKOTO MPUMEHEHUS €€ 3aKOHOB U MPAaBHUJL.

3anaun:

1. OBnageHue CTyIEHTaMU JIOTMYECKON KYJIbTYpOil, YCTOWYMBBIMU HaBbIKAMU
TOYHOrO0, HENPOTUBOPECUHUBOTO, IMOCICAOBATEILHOIO M JIOKA3aTEIbHOIO
MBIIUICHUS;  MPUOOPETEHUE  MPAKTUYECKOTO  YMEHHSI  OCYIIECTBIICHUS
pPA3JIUYHBIX JIOTMYECKUX OIEpaluii, YTO JTOCTUTAETCd YCBOCHUEM OCHOBHBIX
dbopM JIOTMYECKUX TOHSATUA M TEXHOJOTUM aHaiW3a M BBIBOJAA, a TaKkKe
pEeLIEHUEM COOTBETCTBYIOIIMX 33/1a4 U YIIPAKHEHUM.

2. Pa3BuTHE HABBHIKOB AHAIMTHUYECKOTO MBIIUICHHS, BKIIOYAIOMIETO CIIOCOOHOCTD
aHAIM3UPOBATh JIOTHYECKYIO TPABWIBHOCTh M (PAKTUYECKYIO HMCTHHHOCTD
COOCTBEHHBIX H JPYTMX MBICIUTEIBHBIX AaKTOB, YMEHHUS TPOBOJIUTH
MBICJIUTEJIBHBIE SKCIIEPUMEHTBI, PeIIaTh BOMPOCHI O JOTUYECKON B3aMMOCBSI3H

noyryqaemoit nHpopmaiuu 00 00BEKTax MUCCIENOBaHUS, aKTHBHO OMEPUPOBATH



NOHATUWHBIM JIOTHYECKUM amnmnapaToM B CUTyallMsIX C 33JaHHOM WJIH
OrpaHUYEHHON UHPOpPMAIUECH.

®opMHpOBAaHUE y CTYAECHTOB HABBIKOB BEJCHHUS IIOJIEMUKH. YMEHHE
apryMEHTHPOBAHO HM3J1araTh CBOIO MO3UIMIO, MOJBEpraTh rIyOOKOMY aHAJINU3y
MO3UIIMIO ONIOHEHTOB, YOEIUTEIHHO OTCTaMBAaTh CBOIO TOUKY 3pPEHHS, 3HATh
yJIOBKM CIIOPOB M METOJBl WX HEUTpanmu3aluud — BCE 3TO COCTaBISET
HEOOXOJMMbIE HABBIKM TyMaHHUTapHs, KOTOpPbIe OOBEIUHSIOTCS B TMOHSATUU
«KyJabTypa  mojemMuku».  OBIaJeHHEe  <JIOTMYECKOM  KOMIIOHEHTON»
MOJIEMUYECKOW KYJIBTYpBl SIBIS€TCA Haumboiee 3(PGEKTUBHBIM CPEICTBOM
OBIAJICHUS] KYJIBTYPOW TIOJEMHUKHA BOOOIIEe, MO0 HCKYCCTBO TOJEMHKH
HEOTJEIUMO OT OpaTOpPCKOr0 MAacTepCcTBa, a JIOTHKA C MOMEHTa CBOEro
BO3HWKHOBEHUS BCETla OPUEHTHPOBATACH HA 3aMIPOCHI PUTOPHUKH.

[TpuknagHoe MCHOJB30BaHUE CTYACHTAMH UIEH, CPEIICTB U METOAOB JIOTHKH.
[TonobHOEe uCHONB30BaHUE MOAPA3ZYMEBAET YMEHUE BCKPBIBATh JIOTUYECKHE
OIIMOKH, OIMpOBEeprarb HEOOOCHOBAHHBIE JOBOABI CBOMX OMNIOHEHTOB,
BBIIBUTaTh U QHAJIM3UPOBATh  pa3lIMYHbIE  BEPCUM,  OCYLIECTBIATH
KJIacCU(pUKAIMU M JOKAa3aTeIbCTBA, COCTABIATH JIOTHUYECKH KOPPEKTHUBHBIC
IUTAHBI MEPONIPUSATUH, YSCHATH CMBICT U CTPYKTYPY PacCyKICHUI.

JUist  ycremHoro wu3y4yeHus UCHMIUIMHBI «Jloruka» y oOydaronmxcs

JOJIXKHBI OBITH C(l)OpMI/IpOBaHBI CICAYyOmUcC NMpCaABaAprUTCIIbHBIC KOMIICTCHIIUN

YMEHHE BbIPAXXaThb MBbICIb YCTHO U NHUCBMEHHO B COOTBETCTBUU C
rpaMMaTHYE€CKUMHU, CEMAHTHUYECKUMHU U KyJIbTYPHBIMH HOPMaMHU PYCCKOTO
S3bIKA

MMETh MPEICTABICHUS O MUPOBOM UCTOPUYECKOM Mpolecce Boctoka u 3anaza.

B pesynbrare u3zydeHus JaHHOW AMCIUIUIMHBI Y CTYACHTOB (hOPMHUPYIOTCS

cienyroume oOEeKyIbTYpHbIE KOMIETEHIIUH (3JIEMEHThI KOMIETEHITUH ).



Kon n ¢popmynuposka
/LM opmyaup dranbl POpMHUPOBAHUA KOMIIETEH UM

KOMIIeTeHIMH
3aKoHbBI (OPMATHHOMN JIOTHKH, PaBUIa
OCHOBHBIX JIOTUUECKHUX OMEpaIuii ¢ MOHATUSIMH,
3HaeT CY>KJICHUSMU, BUJBI U [IpaBUIIa
YMO3aKJIFOUeHU M, BUJIbI U MTPaBUIa MOCTPOCHUS
BOIIPOCOB U OTBETOB, a TAK)KE I'UIIOTES;
PAaMOTHO CTPOUTH JI0KA3aTEIbCTBO U
CriocoOHOCTh TOHUMATH, OIIPOBEPIKEHUE, pelIaTh 3aa4y 110
WCIIONBh30BaTh, TOPOXKAATh U (hbopMaIbHOW U CHMBOJIUYECKOM JIOTHKE B
rPaMOTHO U3/araTh MHHOBALMOHHBIC |y, . [peaeiax nporpamMmMmsl, 1€1aTh BBIBOJBI U3
HJICU HA PYCCKOM SI3BIKE B MMEIOIIMXCS ITOCBUIOK Pa3HBIMHU CITOCO0aMU;
pacCyXIEHUAX, MyOIUKALHAX, IPUMCHATH IIpaBUJIa ApIr'yMCHTAIMM B XOC
obmecTBeHHBIX AucKyccusax (OK-6) BEJIEHUS CAMOCTOSITEILHOH ITOJIEMUKH C
ONIIOHEHTOM

HaBbIKAaMH (POPMATIbHO-JIOTMYECKOT0 aHaJIn3a
TEKCTOB; HABBIKAMH JIOTHYECKOTO 00OCHOBAHUS
Brnageer  |Wim OIpoOBEpKEHUs MBICIIN; HABBIKAMU
0OHAPYKEHUSI TIOTUYECKUX OIIMOOK U YIIOBOK B
[pacCyXAeHUN

HNurepakTuBHbIe (popMBI 00y4eHHUsI COCTABILIIOT 12 4yacoB M BKIIIOYAIOT B

cebs JCKIUHU-IUCKYCCHUHU, I'PYIIIIOBBIC TUCKYCCHUH, PCIHICHUC IIPAKTHYCCKUX 3a1a4.



AHHOTAUMS JUCHUILTHHBI
«CoBpeMeHHbIe ”HPOPMAILMOHHBIE TEXHOJIOTMI»

PabGouass mporpamma guciuiuiiHbl «COBpeMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHM» pa3paboTaHa sl CTYACHTOB | Kypca, 0OydaromMXCsi MO BCEM
HaIpaBJeHUsIM TOATOTOBKM OakajaBpuaTa, peaau3yeMbiM JlaabHEBOCTOUYHBIM
dbenepalibHBIM ~ YHUBEPCUTETOM. TpyJOEMKOCTh JUCHUIUIMHBI 2  3a4yeTHBIC
enuHuIbl (72 yaca). 3HaHUA, TOJYYEHHbIE MPU U3YYEHUH JHUCLUUILIMHBI
«CoBpemMeHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTUW», OYIyT UCHOJb30BAaHBl B
pa3IMuYHBIX TUCIHHUIUIMHAX, TJA€ TpeOyeTcss yMeHHE pabdOThl C KOMIBIOTEPOM U
BJIAJICHUE COBPEMEHHBIMU HH(POPMALMOHHBIMU TEXHOJOTUSAMU. JlucuurimHa
peanmsyercs B 1 cemectpe. JAucuumnianHa coaepXuT 9 ydacoB jekiuid, 36 4acoB
71a00paTOPHBIX PadOT, 27 4YaCOB CAMOCTOSITEILHON PabOTHI.

Henp AUMCHUIVIMHBI — OCBOCHHE CTYACHTAMU TEOPETUYECKUX H
OPAKTUYECKUX 3HAHUH M NpUOOpeTeHWE YMEHUH M HaBBIKOB B 00J1acTH
COBPEMEHHBIX HTH(POPMALIMOHHBIX TEXHOJIOTHA.

3amaun TUCUMILTHHBI:

1. M3ydyeHre COBPEMEHHBIX CpPEACTB CO3/JaHHUSI TEKCTOBBIX JOKYMEHTOB,
AJIEKTPOHHBIX TAOJIUI U IPYTUX TUIIOB JOKYMEHTOB.

2. U3yyenne 06a30BbIX MNPUHIUIOB OpraHu3alud M (PYHKIHOHUPOBAHUS
KOMIIBIOTEPHBIX ceTel U cetn HTEepHeT.

3. U3ydeHue MeTo0B Noucka nHpopmanuu B cetu MIHTepHET, METOI0B CO3aHMsI
CalTOB C MCMOJIB30BAHUEM CPEACTB aBTOMATU3aLIMK JAHHOTO polLiecca.

JIist ycnemHoro u3yd4eHusi AUCHUIUIMHbL « COBpeMEeHHbIE HH(POPMAaLIMOHHBIE
TEXHOJIOTHM» Y 00Yy4aromMXCsl JOJKHBI ObITh CPOPMUPOBAHBI MPEIBAPUTEIbHBIC
KOMIIETEHLIMM MO HCIOJIb30BAHUIO KOMITBIOTEPA M HCIHOJIb30BAHUIO METOJ0B
CO3JaHMs TOKYMEHTOB C €r0 MOMOILBIO.

B pesynbraTe u3yueHus JaHHOM JAMCHUIUIMHBI Yy  0OyYaroIIMXcCs

bopMUPYIOTCSA CIIEIYIONIUE OOIIEKYIbTYPHBIC KOMIIETCHIINH:



Kon u ¢popmyanposka
KOMIIeTeHIIMH

Jdranbl POpMHUPOBAHUA KOMIIETEH UM

OK-4

CriocoGHOCTh TBOPYECKH
BOCIIPUHUMATD U

M CIIOJIB30BAaTh JOCTHUXKCHUS
HAaYKHW, TCXHUKHU B
npodeccroHanbHOU cdepe
B COOTBETCTBHH C
MOTPEOHOCTIMU
[PETHOHAIBHOTO H
MUPOBOTO PBIHKA TPYAa

3HaeT

1. IlonsiTHe nHpOpPMALIUU U €€ CBOMCTBA

2. CoBpeMEeHHbIE TEXHUYECKHE U IIPOTPaMMHBIE CPE/ICTBA
00pabOTKH, XpaHEHUs U NIepeaayr HHHOpMAIHH,
OCHOBHBIC HaIIPABJICHUS UX pa3BUTUA. Poib 1 3HaueHue
mHpopManuu, HHOpMATU3aLUU O0IECTBa,
MH(POPMALIMOHHBIX TEXHOJIOTUH.

TeopeTnueckre OCHOBBI HH(POPMAITMOHHBIX MTPOLIECCOB
rpeoOpazoBaHus HHGOPMAIIHH.

YmMmeer

CpaBHUBATh COBPEMEHHBIC ITPOTPAMMHEIE CPEICTBA
00pabOTKH, XpaHEHHUs U Tlepeaadn nHpopManuu u
BEIOUPATH MOIXO/SIIUE It PA0OTHI C TOKyMEHTaMHU
[Pa3HBIX TUIIOB.

IPabotath ¢ nHGOpMAaIUeH B rI100aIbHBIX KOMITBIOTEPHBIX
CeTSIX ¥ KOPIOPATUBHBIX WH(POPMAIIMOHHBIX CHCTEMaX.

Braneer

CoBpeMEHHBIMH IPOTPAMMHBIMHU CPEICTBAMH 00Pa0OOTKH,
XpaHEHHS ¥ Iiepeiaduu HHPOPMAIUY TIPH CO3JaHUH
ITOKYMEHTOB Pa3HbIX THIIOB.

OK-5

CriocoOHOCTh
MCIIOJTb30BaTh
COBpEMEHHBIE METOIBI U
TEXHOJIOTHH (B TOM YHCIIE
MH(POPMAIIMOHHBIE) B
npogeccroHaIbHOMI
NesITeIbHOCTH

3HaeT

1. CoBpemeHHBIE IPOTPAMMHBIE CPENICTBA PAOOTHI C
ITOKYMEHTaMHU Pa3JIM4YHbIX THUIIOB.

2. [TpuHIMIBI paOOTH KOMIIBIOTEPHBIX CETEH, B TOM
uucie cetu MaTepHer.

3. OCHOBBI TEXHOJIOTHH CO3TaHMsI 0a3 JaHHbBIX.

YmMmeer

1. Ucnonbp30BaTh cOBpeMeHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH MPU CO3/ITaHUU U PEIAKTUPOBAHUH
ITOKYMEHTOB Pa3INYHBIX TUIIOB.

2. Mcrionb30BaTh COBpEMEHHBIE TEXHOJIOTHU 00pabOTKU
MH(pOpMaLIMHU, XpaHsIIIENHcs B JOKYMEHTaX.

3. Ucnonb30BaTh rUNIEPTEKCTOBBIE TEXHOJIOTHH TIPU
CO3/JaHUU CTPaHUI] JJI1 UHTEPHET.

4. opmynupoBaTh 3aMpOCk IS TOMCKa HH(pOpMaIuu B
CETH UHTEPHET.

5. Mcrionb30BaTh OCHOBBI TEXHOJIOTHHU CO3IaHus 0a3
ITaHHBIX.

Bnaneer

1. CoBpeMEHHBIMU IPOrPAaMMHBIMU CPEJICTBAMU
CO3/IaHUs U PEJaKTUPOBAHUS JOKYMEHTOB, 00pabOTKH
XpaHsIIencs B HUX HHPOpMaIIH.

2. CoBpeMEHHBIMU IPOIPAMMHBIMH CPEICTBAMU
CO37aHMSI U PEIaKTUPOBAHMSI CTPAHUIL] CaliTOB.

3. MeTogamu MCTIONb30BaHKsI COBPEMEHHBIX
MH()OPMAIIMOHHBIX PECYPCOB MIPH MOUCKE MHGOPMAIIIH B
CETH UHTEPHET.

4. CoBpeMEHHBIMH NPOIPAMMHBIMH CPEACTBAMU

I[J'ISI (bOpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHCTCHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«CoBpemMeHHBIE HMH(POPMAIMOHHBIE TEXHOJIOTHI)

MPUMEHSIIOTCS ~ CJIEIYIOIINE

METO/Ibl aKTUBHOTO/ HHTEPAKTHUBHOTO OOYUCHUSI: Memoo0 NpoeKmos.



AHHOTAUMS JUCHUILTHHBI
«IKOHOMHYECKOE U MPABOBOE MBIIILICHHE»

VY4eOHblli Kypc «OKOHOMHUYECKOE M MPABOBOE MBIIUICHUE» MpeIHa3HAYCH
JUIsi  CTyA€HTOB  HampaBiieHuss noarotoBku 11.03.04  DnektpoHuka u
HaHORJIEKTPOHUKA.

JucuuminHa «OKOHOMHYECKOE M IPABOBOE MBIIUICHUE)» BKIKOYEHA B
cocTaB 0a30BOM YaCTH.

OO6mast TpyI0EMKOCTh JTUCIMIUIMHBI COCTABISIET 2 3a4€THBIC €AUHUIBI, 72
gaca. Y4YeOHBIM IUIAHOM TIPEIyCMOTPEHBI JIeKIMOHHBIE 3aHATHS (18 dYacos),
npakTudeckue 3aHsaTus (36 yacoB), camocTosTenbHass pabota cTryaeHToB (18
yacoB). JluciunnuHa peanusyercs Ha 1 Kypce Bo 2 ceMecTpe.

JI1s1 oCBOEHUS TUCHUIUIMHBI « DKOHOMUYECKOE M MTPAaBOBOE MBIIICHUE» HE
TpeOyeTcsi TMpeaBapUTEIBLHOTO HW3YYEHUE JPYruX KypcoB. Marepuan Kypca
«DKOHOMHUYECKOE U MPABOBOE MBIILIEHUE» chopmMupyer 6a3y Uil JadbHEHIIETo
M3YUYEHHUs KYPCOB, CBSI3aHHBIX C MPOEKTHOM JeaTesibHOCThI0. Kypc Oyner mose3eH
KaK CTyJCHTaM, paHee H3Yy4yaBIIMM 5KOHOMHKY M IpaBO B IIKOJE€ (B pamMKax
OTHIEJILHOTO TMpeaMeTa WIM Kypca OOIIECTBO3HAHUSI), TaK U CTYyJICHTaM,
3HAKOMSIIUMCS C 3KOHOMHYECKOW U TPABOBOM HAYKOU BIIEPBBIE.

ConepxaHue JUCHMIUIMHBI OXBAaTBHIBAET CIEAYIOIIMHA KpPyr BOIPOCOB:
Moaysib 1 (CTpyKTypa SKOHOMHYECKOW HAayKH, ajbTepHATUBHAs CTOUMOCTh U
ONTUMAJIbHBIN BBIOOp, TEOPHsS UTpP, paBHOBecHE, F3H(HEKTUBHOCTh U TOCYIaPCTBO,
SKOHOMHUYECKUNA POCT U MHCTUTYThI, SKOHOMUYECKHUE KOJIeOaHUsI U (DUHAHCOBBIC
PBIHKH), MOJYJb 2 (OCHOBBI TPAXKJIAHCKOTO, aJIMHUHUCTPATUBHOTO, YIOJIOBHOTO,
TPYJOBOTO, dK0JIoTHueckoro npasa Poccuiickoit deneparium).

Heab n3ydyeHus: kypca « I9KOHOMHUUECKOE U MPABOBOE MBILIJIEHUE)» COCTOUT
B (GOpPMHUpPOBAHWW TPEJCTABICHUS O TMpeAMETe OSKOHOMUYECKONW HayKd B
He(hOpPMaATBHOM KITFOUE, 00 OTKPBITHIX BOMPOCAX, CTOSIIIUX MEpPea SKOHOMUCTAMU,
a Takke (OPMUPOBAHUU Y CTYJIEHTOB MPABOBON KYJIbTYpPhl M IIPABOCO3HAHMS,
YMEHUU OPUEHTUPOBATHCS B JKU3HEHHBIX W NPO(ECCHOHATBHBIX CHUTYAIHSIX C

MO3UIIMK 3aKOHA U ITPaBa.



3agaun:

e chopmMupoBaTh y CTYACHTOB TIPEACTABICHHE O OSKOHOMHKE KaKk Hayke,
U3yyJarouiei NoBeeHHE JIt0/IeH B YCIOBHIX OIPaHUYEHHOCTH PECYPCOB;

® TI03HAKOMUTHb CTYJEHTOB C OCHOBHBIMU pa3JieJaMHd SKOHOMHYECKOW HayKH,
BOKHEUIIMMU PEe3ybTaTaMM, UMEIOIUMUCS B 3TUX pa3Jieliax;

® JaTh MpEJCTaBICHUE 00 OCOOCHHOCTAX BaXKHEHUIIMX HKOHOMHYECKHX IIKOJ,
OCHOBHBIX HJI€SIX UX CTOPOHHUKOB,;

e chopMHPOBATh HABBIKM KPUTHYECKOTO  OOCYXICHUS  HIKOHOMHYECKHUX
CIOKETOB;

e chopMHUpPOBATH YCTOMUMBBIC 3HAHUS B 00JIACTH MPaBa;

® Pa3BUTh YPOBEHb NMPABOCO3HAHUS U MPABOBOM KyJIbTYpPbI CTYJAEHTOB;

® pa3BUBaTh CIOCOOHOCTU BOCHPUSTHUS U aHAJIN3a HOPMATUBHO-TIPABOBBIX aKTOB,
B TOM YHCJE JJIsi TPUMEHEHMsS 3TUX 3HAHUW B CBOEH MpodecCHOHaAbHOU

ACATCIBHOCTH,

c(hopMHUPOBATH HABBIKH MPAKTHYECCKOTO MPUMEHEHHSI HOPM TIpaBa.
dopMUpOBaHUS  KaKUX-THOO  TMPEIBAPUTEIBHBIX  KOMIICTCHIIMHN IS

YCHEIIHOTO U3YyYEHUS JUCUUILTUHBI « DKOHOMHYECKOE U MPABOBOE MBIILICHUE» Y

oOyyaromuxcst He TpeOyeTcsl.

B pesynpraTe wW3ydeHWs JaHHONW AWCIUIUIMHBI Y  OOYYarOIIMXCS

GbopMUPYIOTCS ~ CICAYIOIIME  OOIICKYIbTYPHBIC  KOMIICTCHIIUH  (3JIEMEHTHI

KOMITICTCHITHHN ):
Koa n Jrtanbl GOPMUPOBAHUA KOMMETEHIHI
(¢popmympoBka
KOMIEeTeHIIUH
OK-2 rotoBHOCTb 3Haer npaBuia 3¢ EeKTUBHON Mpe3eHTALUU
UHTETPUPOBATHCS B
Hay4HOE,
oOpa3oBaTenbHOE,
SKOHOMIUECKOE, Vyeep | TOTOBHTH MPE3CHTAIMIO K CBOEMY JI0KIIajly 1 MPENCTaBIATH
pe3ynbTaThl paboThI
MOJUTUYECKOE U
KyJIbTypHOE
MIPOCTPAHCTBO
Poccun u ATP Brnaneer | HaBbIKaMH MCIIOJIB30BaHUS WH(POPMALIMOHHBIX TEXHOIOTUN
OK-10, cnoco6HOCTB 3nacT OCHOBHBIE ITOHATHS U TEPMUHBI, yIOTpeOIsieMbIe B
WCTIOJh30BATh HYKOHOMUKE




ACATCIIBHOCTH

OCHOBBI VMeer | pemarb OCHOBHBIE SKOHOMUYECKHE MPUKJIAIHBIE 3a1auK
SKOHOMHUYECKUX

3HAHUU MPU OLICHKE

s} dexTuBHOCTH . .
b HaBBIKAMU PUHATUS PEIIEHUN HA OCHOBE YKOHOMHYECKOM
PE3YIBTATOB Bnaneer -

JEATENBHOCTH B

pasIMUHBIX cepax

OK-11, crioco0HOCTS | 3yaer OCHOBHBIC MMOHSTHUS ¥ TEPMHUHBI TEOPHH MTPaBa
UCIIOJIB30BATh

OCHOBBI IIPABOBBIX Vageep | MOHMMATh M IDHMCHSATH 3AKOHBI M IPYIHC HOPMATHBHIC
SHAHUH B IPaBOBBIE AKTHI

pasIMUHbIX cepax Braseer | HABPIKAMI MHIATHS pELLEHNI HAa OCHOBE TIPaBOBOI

uHpopManun

I{J’ISI q)OpMI/IPOBaHI/IH BBIIIICYKA3aHHBIX KOMHGTCHHI/If;I B paMKax OUCIHHIIIINHBI

«IKOHOMHYECKOE U IMpaBOBOC MBIIIJIICHUC) IIPUMCHAIOTCA CICAYIOIIHUC MCTOIbI

aKTUBHOT'O OOYUYEHMUS: JUCKYCCHS, JOKIaA-TIPE3CHTALIMS.



AHHOTAIUS JUCHUTITIMHBI
«IKOJIOTUD»

Kypc mnpeanasHaueH Juisi CTYAEHTOB, OOy4arolUUMXcs [0 HAIpPABIICHUIO
noarotoBku 11.03.04 DnexTpoHHKa W HAHOAJIEKTpOHUKA IIIKOJBI €cTeCTBEHHBIX
HayK (ypoBeHb OakanaBpuaTa). TpynoeMKOCTh JAHUCHUIUIMHBI COCTaBISET 2
3a4eTHBIC €IUHMIBI 72 aKaJeMHUYECKHUX 4Yaca (JIeKUMU 18 4YacoB, MpakTHYECKHE
3aHgITUS 9 YacoB, B TOM 4YHCIE C Hcoib3oBanueM MAOQO nexkmum — 18 dacos,
npakTHueckue - 9 wyacoB, camocrosiTenbHas pabora 45 yacoB). [ucnuminza
yuTaercs B 1 cemectpe 1 Kypca M1 OCHOBBIBAETCS Ha OOIIEH MOATOTOBKE CTYACHTA,
TOJIBKO YTO IMOCTYIHBILIETO B YHUBEpPCUTET. BmecTe ¢ TeM, TaHHBIA KypC UMEET
BaXXHOE 3HAaYeHHE INpu (OPMUPOBAHMU JaJbHEHIIUX MpOodhecCHOHATBHBIX
KOMIIETEHIIUA OyAyIEero BbIMYCKHUKA M IMOATOTOBKE €ro K NMpodecCHOHaNbHON
NESATEIBbHOCTH.

JlucuuniauHa TeMaTUYeCKd CBsi3aHa CO 3HAaHHMEM OCHOB Teorpaduu,
ouonorun, xumun U Qusuku. Kypc dopmupyer 0azoBble npencTaBieHUs 00
DKOJIOTUM KaK €CTEeCTBEHHO-HAyyHOM JaucUUIUIMHE, (opmupyeTr  obiiee
MIPEICTABICHUE O JIEUCTBUM OCHOBHBIX 3aKOHOB U MPHUHIMIIOB 3KOJIOTHH, U3Y4YaeT
BJIMSIHUE HAa OPraHU3Mbl M HMX COOOIIECTBA 3KOJIOTMYECKUX (PAKTOPOB pPa3HOIo
tuna.  Kypc  gopmupyer  noHumMaHue  HEOOXOIUMOCTH  NPUMEHEHUs
(yHIAMEHTAIIBHOTO 3HAHUS TMPU HM3YYEHUH BOIPOCOB MPUKIATHON HKOJOTHH,
3aTparuBaeT TEMbl OCHOBHBIX  OKOJIOTMYECKHUX  MpoOJeM  COBPEMEHHOM
UMBUJIM3AlMM W MyTed HMX peleHus. B pesynbrate M3ydeHUss Kypca CTYIEHT
OCBOMT U CMOXET TMPUMEHATh B JalbHEWIIeM Haubojee BaXHbIE W
pacrnpoCTpaHEHHbIE TMOHATHUS JKOJOTUYECKOW TEPMHUHOJOTUH, OyAeT HMETh
NpeacTaBieHre OO0 OTKPBITUSAX W MCCIENOBAaHUAX AaBaHTrapJa COBPEMEHHOMN
DKOJIOTMYECKOM HAyKH, a TAKXKE O3HAKOMUTCA C CYIIECTBYIOIIEH IPAKTUKOU
IPUPOJIOTIONB30BAHUS M PEUICHHEM SKOJIOTMYECKUX MpoOJieM Ha KOHKPETHBIX
npuMepax paboThl 3KOJOTOB B paszHbIX cTpaHax Mupa. Kypc HachllieH sSpKumu
Ope3eHTalusMH, BKIOYaeT (GOTO U BUIAEOMATepHalibl, 3aTparuBaroIlye

AKTyaJIbHBIC OCTPLIC BOIIPOCBI M BHOCHUT BKJIaJd B (bOpMI/IpOBaHI/IC IIHUPOKOro



Kpyro3opa OyAyIIero BBIIYCKHUKA €CTECTBEHHO-HayyHOW mikonbl. Ha ocHoBe
U3yYEHHOTO  CTYOEHT CMOXET  OcCBauBaTh  Oojee  yrIyOJNEeHHO  Kak
(dyHIaMEHTANbHYIO SKOJIOTHUIO U €€ HalpaBJICHUS, TaK M Pa3INYHbIC MPUKIATHBIC
aCmeKThl, B TOM YHCJIE CBs3aHHBIE C €ro Oyaymed mpodeccrnoHambHOMI
JeSITeTIbHOCTBIO.

Oco0eHHOCTH KypCa — TPHCAHUHCTBO KAXKIAOTO pa3acjia — B KOHTCKCTC

KQKJIOM TEMBI CTYICHT OCBOUT (pyHJAaMeHTAJIbHbIE OCHOBBI IKOJIOTHH, BKITIOUAs
TEPMHHOJIOTHYSCKUIA armapar, MO3HAKOMHUTCSI C MePeI0BbIMH JTOCTHKEHUSIMH U
y3HaeT 0 MPAKTHKe IKOJIOT0B B CTPaHAX M3 Pa3HbIX YaCTEH CBETa.

JlucruninHa HWMEET JJICKTPOHHYIO TMOAJMCPKKY B BHAC SJICKTPOHHOTO
yueOHOoro kypca Ha tuargopme BlackBoard, Ha koTopoil pa3melieHbl Bce
HEOOXOMMBIC MaTepHAIIbl: JICKIMH, MPAKTUYECKUE 3aJlaHUs, MaTepUabl IS
CaMOTIOITOTOBKH.

Takum 00pazoM, UHeJbI0 JIUCHMIUIMHBI SBISIETCS — (GOPMHUpPOBAHUE Y
CTyneHTa nepBoKypcHHUKa [IIkobpl ecTeCTBEHHBIX HAayK 0a30BBIX IMPEACTABICHHM
00 »9KoOJIIOTMM KakKk (PyHJaMEHTaJbHOM eCTEeCTBEHHO-HAYYHOW JHUCHMILIMHE,
MOHUMAHUS HEOOXOAMMOCTH TPUMEHECHHS (YyHIAMEHTAIBHOTO 3HAHUS TPHU
W3YYCHUU BOIPOCOB MPHUKIIATHON DKOJIOTHH, a TAKKE MPEICTABICHUS O HAYYHBIX
JOCTIDKEHUSIX B OOJIACTH DKOJIOTHMM M TMPAKTHUUYECKOM PEIICHUH SKOJOTUYECKHUX
3a/1a4 B pa3IM4HbIX cTpaHax Mupa.

3agaum:

n3ydeHue (PyHIaMEHTAIbHBIX OCHOB JKOJOTHH: 3aKOHOB W TIPHHIIWIIOB
NEUCTBUAS  JKOJOTHYECKHX (DaKTOPOB Ha JKUBBIC OPTraHW3MBI, TOMYJISAIINAH,
COO0O0IIEeCTBAa U PKOCUCTEMBI;

3HAKOMCTBO C COBPEMCHHBIMA MHPOBBIMH HAyYHBIMH JOCTHIKEHUSMH B
00J1aCTH 3KOJIOTHH;

BXOJXKJICHUE B aKTyaJIbHYIO poOJIeMaTHKyY COBPEMEHHOTO
MIPUPOOTIOIL30BaHNs, (POPMHPOBAHUE TTOHMMAHHUS HEOOXOIUMOCTH MPUMEHEHUS
(GyHIaMEHTAIBHOTO 3HAHUS TPH PEIMICHUH NPAKTUYECKUX 3a/ad JKOJOTUU H

3HAKOMCTBO C JEHMCTBYIOILIEHN MTPAKTUKON SKOJIOTOB U3 pa3HbIX CTpaH Mupa;



(bOpMI/IpOBaHI/Ie 3HAHHUA OCHOBHOI'O TCPMHHOJIOTHYCCKOIO arliapara B

00J1aCTH DKOJIOTHH U MMPpUPOJAOITIOJIB30BaAHUS U CITIOCOOHOCTH €r0 IMPUMCHTD.

I[J'ISI YCIICIHOI'O M3Y4YCHUA JUCHUIIIINHBI «OKOIOTHS y O6Y‘13IOHH/IXC$I

JOJIXKHBI OBITH C(l)OpMI/IpOBaHI)I CJICAyromuc nNpcaBapruTCIIbHbIC KOMIICTCHIIUN

c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 IKOJOTUYECKON KYJIbType KaK YCIOBUU
JTOCTHXKEHHSI YCTOMYMBOTO (COQJIaHCUPOBAHHOTO) PpAa3BUTUA OOIIeCTBA U
OpUpOJbl, 00 DSKOJOTHYECKHX CBS3IX B CHCTEME «UYEJIOBEK-OOIIeCTBO-
PpUPOLIA»;

c(hOpPMHUPOBAHHOCTh PKOJIOTMYECKOTO MBIIUICHHUS] U CIOCOOHOCTH YYUTHIBATh U
OLICHMBATh KOJIOIMYECKHUE TOCIEACTBUSA B Pa3HbIX cPepax AESTENbHOCTH;
BJIQJICHUSI YMEHHUSIMU TIPUMEHSTH SKOJIOTUYECKHE 3HAHUS B KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BBIITOJIHEHUEM TUIHMYHBIX COI[UATIBHBIX POJICH;
BJIAJICHUE 3HAHUAMH SKOJOTMYECKHX HWMIIEPAaTUBOB, TPAXIAHCKUX MpaB U
o0s3aHHOCTE B 00JIACTH D3HEPro- M pecypcocOepexeHusi B HUHTEpecax
COXPaHEHUs OKPYKAIOIIeH cpeibl, 310pOBbs U O€30MACHOCTH KU3HU;
c(OpPMHPOBAHHOCTh JTUYHOCTHOTO OTHOILUEHUS K HKOJOTMYECKUM LIEHHOCTSIM,
MOPAJIbHON OTBETCTBEHHOCTH 3a HKOJIOTMYECKUE MOCIEACTBUS CBOUX JNEHCTBUN
B OKPYXKalolleH cpene;

C()OPMUPOBAHHOCTbh CIIOCOOHOCTU K BBIMOJHEHUIO MPOEKTOB SKOJIOTHYECKU
OPUEHTUPOBAHHOW COLMAIBHOM JEATEIBHOCTH, CBS3AHHBIX C JKOJIOTMYECKOH
0€30I1aCHOCTBIO OKPY’KAIOLIEH Cpelbl, 3I0POBBEM JIIOJIEH U TOBBIIICHUEM HX
DKOJIOTUYECKOU KynbTypbi(DenepaibHbIii rocy1apCTBeHHbIN
00pa3oBaTe/IbHbINA CTAHAAPT CPeHero (MoJHOro) oduero o0pa3oBaHus OT
17 mag 2012 r. Ne413, usmen€éHuwii mnpukazom Nel645 ot 29.12.2014
Munoopuayku Poccun).

B pesynabrare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuXxcs

dbopMupYIOTCS ClIenytonue 001menpopecCuOHAIbHBIE KOMIIETCHIINH (3JIEMEHTHI

KOMIIETEHITUH):



Kon u ¢popmyuposka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEeHI[UH

3HAaEeT OCHOBHBIE DKOJIOTHUECKIE
MIPUHIIMITBI ¥ 3aKOHBI

3Haer

YMeeT rpaMOTHO OCTaBUTh 3a7auy
U3yUYEHHSI SKOCHCTEM, TII00ATBHBIX
HKOJIOTMYECKUX MPOOIIeM, COBPEMEHHBIX
JUHAMHUYECKHUX IIPOLIECCOB B IPUPOAE U
YmMmeer TexHochepe. YMeeT NpoBOIUTh OLIEHKY
CriocoOHOCTD BBISIBIISITH aHTPOIIOTEHHOI'O BO3/JCHCTBUS Ha YPOBHE
€CTECTBEHHOHAYYHYIO CYLIHOCTb MOMYJISILIUKM U COOOIIECTB, BKIIIOYast
po0JieM, BO3HUKAIOIUX B X0J1€ 3HAHUE CTPYKTYPHBIX U
npodeccuoHaNbHOM NesTeIbHOCTH, (GYHKIIMOHAJIBHBIX XapaKTEPUCTUK

TIPUBJICKATH JULT NX PCIICHHA BiasieeT TEPMUHOIOTHYECKUM
COOTBETCTBYIOIINH ¢usnko- anmnapaToM JUCUHUILTUHBL « DKOJIOTHS;
MaTeMAaTHYECKHUH anmapar METOaMH 0TGOPA H AHATH3A

(OIIK-2) I€OJIOTMIECKHUX ¥ OUOJIOTHYECKUX TIPO0;
CIOCOOHOCTBIO K UCIIOJIB30BAHUIO
TEOPETUYECKUX 3HAHUM B IIPAKTUYECKON
JIEATENBHOCTH ¥ HABBLIKAMH OPraHU3aluu
KOMIIJIEKCHOTO JJOJITOCPOYHOTO
CIIEKEHUS 3 COCTOSHHEM IIPUPOTHOM
Cpelbl ¥ PAlMOHATIEHOTO
IPUPOIOIOIL30BAHUS.

Bnaneer

J1st hopMHpOBaHHUS BBINICYKa3aHHBIX KOMIICTCHIIMH B paMKaX JUCHUTLIAHBI
«DKOJIOTHS» TPHUMEHSIOTCS CIICAYIONUE METOJbl aKTUBHOTO/ WHTEPAKTHBHOIO
OOYUCHUS: IeKYUsL-OUCKYCCUSL, NPOOIeMHAs IeKYUsl, OH-IALH 0OVYeHUe, NPOCMOMD

8U0e0PUILMOB, dIeKMPOHHASL No0depacKka Ha naamgpopme BlackBoard.



AHHOTAIUS TUCHTUNTIHHBI
«OCHOBBI MATEMATHYECKOT0 AHAJIN32)

Pabouass mporpamMma guctUIUIMHBL «OCHOBBI MaTeMaTHYECKOTO aHaJIN3a»
paspaboTtana s cTyneHToB 1 kypca mo Hampasienuto 11.03.04 «DnekTponuka n
HAHOXJICKTPOHUKA»  HAHOXJIGKTPOHUKA B COOTBETCTBUM C TPEOOBAHHUSIMU
0o0pa30BaTeNbHOTO CTaHAApTa, CaMOCTOSATENbHO YycTaHaBiuBaeMoro JIBOY,
YTBEPKJIEHHOT O ITprKa3oM pekropa ot 18.02.2016 Ne 12-13-235.

HucruminHa «OCHOBBI MaTEMaTUYECKOrO aHajn3a» BXOJIUT B 0a30BYIO
YacTh JUCLUILINH.

O6miass TpyJOEMKOCTh OCBOCHMS JHUCIMUIUIMHBI COCTaBIISIET 4 3ayeTHBIC
enuHuIlbl, 1444daca. Y4eOHBIM MJIaHOM MPETyCMOTPEHBI JIEKIIMOHHBIE 3aHsATus (36
4acoB), MpakTHUUecKue 3auatus (36 yacoB), caMocTosiTeNbHas pabota cryaeHTa (72
yaca, BKJItOUas MOJTOTOBKY K 2k3aMeHyS4 udaca). JluciuruinHa peanusyercs Ha 1
Kypce B 1, 2 cemecTpax.

HeasaMu ocBoeHUs: AUCHMIUIMHBI «OCHOBBI MAaTEMATHYECKOIO aHaIU3a»
SBJIAIOTCS (POPMUPOBAHUE U PA3BUTHE JUYHOCTU CTYACHTOB, MX CHOCOOHOCTEH K
AITOPUTMUYECKOMY M JIOTUYECKOMY MBIILICHHUIO, & TaKXke OOYyYE€HHE OCHOBHBIM
MaTeMaTUYECKUM TMOHATHSIM KU METOJaM MaTeMaTH4YecKOoro aHaiauza. M3ydenue
Kypca OCHOBBI MaTEeMaTHYECKOTO aHajn3a CMOCOOCTBYET PACIIMPEHUI0 HAYYHOTO
Kpyro3opa U TMOBBIIIEHUIO OOIIEH KyIbTypbl OyAyHIEro CHEIUaInucTa, pa3BUTHIO
€ro MBIIIJIEHUS U CTAHOBJICHUIO €70 MUPOBO33PEHUSI.

3agayamm kypca «OCHOBBI MAaTEMaTHYECKOTO aHAIN3a» SIBJISIFOTCSL:

e (popMmupoBaHUE YCTONYMBBIX HABBIKOB MO KOMIIETEHTHOCTHOMY MPUMEHEHUIO
byHIaMEHTAIBHBIX TOJOXKEHUW MaTeMaTH4eck4) * aHanu3a MpU H3yYCHUH
JUCUUIUIMH TPO(ECCHOHATBbHOTO LMKIA W HAyYHOM aHaJIU3€ CHUTYalHi, c
KOTOPBIMH BBIITYCKHUKY TPUXOJUTCS CTAJIKUBATHCSI B MPOQPECCHOHATBHOU U
OOIIEKYIbTYPHOU IEATETLHOCTH;

® OCBOCHHME TEOPHUM TMPENEIIOB IMOCIEI0BATEILHOCTEH U (YHKIMH, YHCIOBBIX
pAlOB, (PYHKIIMOHAJIBHBIX TOCJEA0BATEILHOCTEN U PAIOB, psagoB Dypre mnpu

PCHICHUHU ITPAKTHYCCKUX 3aJaY;



e oOyueHHE TPUMEHEHUI0O MATEMaTHUYECKOro aHaliu3a JUii [OCTPOCHHUS
MaTeMaTHYECKUX MOJIENEeH peabHBIX (PU3NYECKUX MPOLIECCOB.

JIns  yCcHemHoro u3y4eHuss AUCUHUIUIMHBI «OCHOBBI MaTEMaTHYECKOTO
aHalM3a» CTYACHTBl JOJKHBI OBITh 3HAKOMBI C OCHOBHBIMHU TOJOXKECHHUSIMHU
IIKOJIbHONM MaTeMaTuku. Ha mMarepumarne MareMaTHdecKoro aHaimm3a OasupyeTcs
OOJBIIOE YUCIO OOIIMX M CHEIHUATbHBIX HHXKEHEPHBIX TUCHUIUINH, TaKUX Kak
¢dusnka, TeopeTHueckas MexaHuka, qudepeHInanbHble YpaBHEHUS, YUCICHHBIC
METOJIbI, AaHaJUTHUecKas reomeTpusi u Jp. llpuoOpeTeHHbIEe B pe3ynbrare
OoOy4eHMs] 3HAHMS, YMEHHSI M HaBBIKM HUCIOJIb3YIOTCS BO BCEX 0€3 MCKIIIOUEHHS
€CTECTBEHHOHAYYHbIX M NpO(ECCHOHANBHBIX JUCLUUILIMHAX, MOIYISIX H
npaktukax OOIL.

N3yyeHne OCHOB MaTE€MaTUYECKOrO0 aHaldu3a I[O3BOJSIET OyayliemMy
CIEIUAIIMCTY HAYYHO aHAJIU3UPOBATH MPOOJIeMbl €ro npodeccuoHaabHON 001acTu
(B TOM u4ucie CBsS3aHHbIE C HaONIONAOIIMMUCA B MPUPOJE (PUINYECKUMU
SBJICHUSIMH, TPOLIECCAMH W CTPYKTYypaMH), YCHEIIHO pelaTh pa3HOO0Opa3HbIe
¢uznyeckue 3aJaud B TEOPETUUECKUX U MPUKIATHBIX aCHEKTaX, CAaMOCTOSATEIbHO
— HCIIONIb3Yys COBPEMEHHBIE 00Opa3oBaTebHble U HH()OPMALIMOHHBIE TEXHOJIOTUU —
OBJIaJIEBATh TOM HOBOM MH(pOpMaLUEl, C KOTOPOH eMy MPHUAETCS CTOJKHYTHCS B
ITPOU3BOACTBEHHOW U HAYYHOU AEATEIIBHOCTH.

N3yyeHne TEOPETUYECKOTO0 W  AJIrOPUTMHYECKOTO  ammapata OCHOB
MaTEMaTUYECKOr0 aHaJIM3a CIOCOOCTBYET Pa3BUTHUIO Yy OyAYIIMX CIELHUATMCTOB
CKJIOHHOCTH ¥ CIIOCOOHOCTH K TBOPUYECKOMY MBIIIJICHUIO, BBIPAOOTKE CUCTEMHOTO
NOAXO0/JAa K HCCIEAYEMbIM SIBICHHUSIM, YMEHHUS CaMOCTOSITENIbHO CTPOUTh U
aHaJIM3UPOBaTh MaTeMaTUYECKUE MOJENM pa3INuHbIX (u3nueckux cuctem. B
pe3ynbTare H3y4YeHHs] NAaHHOW JTUCHUIUIMHBI Yy oOydarouuxcs (pOpMHUPYIOTCS

cieayrolue ooienpodecCuoHaIbHBIE U MTPO(PecCHOHATbHBIE KOMIIETCHIINU:



Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

TEOPHIO IIPENEIIOB MTOCIE0BATEIbHOCTEN U
(GyHKINH, TEOPUIO YHUCIIOBBIX PSOB,

CriocoOHOCTb IPEACTaBIATh 3HaTh (YHKIMOHATIBHBIX [TOCIIEI0BATEIBHOCTEN U

aJICKBaTHYIO COBPEMEHHOMY pAnoB, psnoB Pypse. (1-2 cemecTpsl

YPOBHIO 3HAHHI HAYIHYIO oOyueHus)

KapTUHY MUpPa HAa OCHOBE 3HAHUI IIPUMEHSTh METO/Ibl MATEMAaTUYECKOTO

OCHOBHBIX IIOJIOKCHHH, 3aKOHOB | YMEeTh | aHaJIM3a IPU pelIeHnH Gpu3nueckux 3anad. (1-

Y METOJIOB €CTECTBEHHBIX HayK U 2 ceMecTpbl 00y4eHus)

matematuku (OIIK — 1); WHCTPYMEHTOM JUJIsl PELLICHUS] MATEMaTH4YECKUX
Brnazgerts | 3ama4 B cBOCH npeaMeTHOM obnactu. (1-2

CEMECTPBI 00yUCHUS)

CrocoOHOCTDb CTPOUTH TEOPUIO MIPENIEIIOB M10CIIE0BATEILHOCTEN U

npocreinme Gpu3nYecKue u (GyHKLMH, TEOPUIO YHUCIIOBBIX PSAOB,

MaTeMaTUYECKHUE MOJIEIH 3HaThb (YHKIIMOHATIBHBIX MOCIIEI0BATEIBHOCTEH U

npubOpOB, CXeM, YCTPOHCTB U psoB, psanoB Dypee. (1-2 cemecTpsl

YCTaHOBOK 3JIEKTPOHUKH U oOyueHus)

HaHORJIEKTPOHUKH Pa3IMYHOIO IPUMEHATh METO/Ibl MATEMaTHYECKOTO

(YHKIMOHATIHHOTO HA3HAYCHUS, @ | YMETh | aHalM3a MpH pemeHnn puznyeckux 3amad. (1-

TaKXe UCIOJIb30BATh 2 cemecTpbl 00y4eHus)

CTaH/IapTHbIE IPOTPaMMHbIE MHCTPYMEHTOM JJIsl PELLIEHUSI MaTEMAaTUYECKUX

CpeCTBa UX KOMIIBIOTEPHOIO Brnanets | 3a1a4 B cBoeii nmpeameTHoit obnactu. (1-2

monenupoBanus (IIK — 1).

CEMECTpbI 00yUCHUs)




AHHOTAUMS JUCHUILTHHBI
«Aaredpa»

Pabouast nporpamMma ITUCUUIUTMHBI «ANreOpa» pa3padoTaHa AJid CTYJACHTOB
1 kypca no HampaBiaeHuto 11.03.04 «DnekTpoHMKa W HAHOZJIEKTPOHUKA» B
COOTBETCTBUM C TpeOOBaHUSIMHU 00OpPa30BATEIBLHOTO CTaHAApPTa, CAMOCTOSATEIHLHO
ycraHasiuBaeMmoro /[BOY.

HucrumnHa « AnreOpay BXOIUT B 0a30BYIO 4acTh  AUCITUTUIHH.

OO6mast TpyJOEMKOCTh OCBOEHHS AUCIMIUIMHBI COCTaBisieT 4 3a4yeTHbIC
eauHulbl, 144 yaca. YueOHbIM MJIAHOM IIPEAYCMOTPEHBI JTEKITMOHHBIC 3aHATUSA (36
4acoB), MpakTUueckue 3auatus (36 yacoB), caMocTosiTesibHas pabota cryaeHTa (72
yaca, BKJIOUas MOJrOTOBKY K 3K3aMeHy 36 vacoB). lucnuminHa peanusyercs Ha 1
Kypce BO 2 cemecTpe.

HenasiMmu OCBOCHMS TUCIHUIUIUHBI «ANreOpa» SBISIIOTCS (GOPMHUPOBAHUE U
pa3BUTHE JUYHOCTU CTYJEHTOB, KX CIIOCOOHOCTEH K alrOPUTMUYECKOMY U
JIOTUYECKOMY MBIIUICHUIO, a TaKke OOy4YeHHE OCHOBHBIM MaTEeMaTUYECKUM
MOHATUSIM M METOJIaM JIMHEWHOW anreOpbl. M3ydeHne Kypca JMHEWHON alreOpbl
CIIOCOOCTBYET pPACHIMPEHHIO HAYYHOTO Kpyro3opa M TMOBBIIIEHUIO OOHIei
KyJbTYPBI OYIyIIEro CHEeIUAINCTa, PA3BUTHIO €0 MBIIIJICHUS U CTAHOBJICHUIO €T0
MHUPOBO33peHHUs. MeTonbl, HWIed W TOHATUS JIMHEWHOW anreOpbl SBIISIOTCS
LHEHTPAJIbHBIM  SApOM  (U3UKO-MaTEMAaTUYECKOTo oOpa3oBaHusd. Bce mpoune
y4yeOHble AHWCIUIUIMHBI, a PaBHO M BCE 00JIACTHU BO3MOXKHOW JESTEIBHOCTU
CHEUANINCTOB ¢ (PU3MUECKUM OOpa30BaHHEM TPEOYIOT IIYOOKOTO M JI€TajIbHOrOo
3HAKOMCTBA C TaKUMH TOHSITUAMU KaK JIMHEWHAS CUCTEMa, JJMHEHHBIA OmepaTop.
Kpome 3toro, Kypc JTMHEHHON areOphl SIBISICTCS MEPBOM YUEOHOUW JUCITUTUTMHOMN,
BIUsIONIEd Ha (OPMUPOBAHUE MBIIUICHUS B KaTEropusx aOCTPaKTHBIX
MaTteMaTU4ecKnX NoHsITUH. COBPEMEHHOE Pa3BUTHUE KOMITBIOTEPHON TEXHUKHU JAET
BO3MOXKHOCTH K YHMCIECHHOMY MOJICIMPOBAHHUIO MPOIECCOB JIIOOOW CIOXKHOCTU C
noMmomibto OBM. Tunuunas Mozenb peasbHOro IMpollecca MNPEeArnoaraet
YUCJICHHOE pemieHne IudPepeHInalIbHOTO ypaBHEHUS WM COOTBETCTBYIOIIEH

€My CIIeKTpalbHOM 3a1aud. Ha ypoBHE KOMIIBIOTEpHON pealn3alluyd Takoro poja



npo0OJIeMbl CBOJSTCS K PELICHUIO JTUHEHHBIX YpPaBHEHUN U CIEKTPAJbHBIX 33134

JUIS JIMHEWHBIX omepartopoB. [loHMMaHue 3TON TIyOOKOW CBSI3U TaKKe IOJKHO

(dopMupoBaThCA B Kypce JUHEHHON anreOpbl. bosblioe BHUMaHUE TOJKHO OBITh

yIeJICHO MPUKIATHBIM acleKkTaM JMHEWHOU anreOpbl. BakHoi yacTeio yueOHOMU

JVCLUIUINHBI SBJISIETCS PELIEHUE 3a1a4.

3agayamu Kypca «Anredpan» sBISIFOTCS:

e (GOopMUPOBAHHE YCTONYMBBHIX HABBIKOB MO KOMIIETEHTHOCTHOMY IPHUMEHEHHUIO
(byHIaMEHTAIBHBIX MMOJOXKEHHUH JIMHEHHOM anreOphl MPU N3YYSHUU IUCHUTUINH
npo(eCCHOHATBHOIO IUKJIA M HAyYHOM aHAJIM3€ CUTyallMid, C KOTOPBIMU
BBIIYCKHUKY  NPUXOAUTCS  CTAJKHBaThCA B NPO(ECcCCHOHANbHON U
OOIIEKYJIbTYPHOU JESATEIbHOCTH;

e 00yyeHHE NMPUMEHEHUIO METOJOB JMHEHMHOW anreOpbl IS MAaTeMaTH4eCKOTro
MOJICJIMPOBAHUS JJIEKTPOHHBIX NPHOOPOB, CXEM M YCTPOMCTB Pa3IU4YHOIrO
(YHKIIMOHAJIBHOTO Ha3HAYEHUS;

® YMEHHE pellaTh TUIIMYHbIC 33JauM JIMHEHHOW anreOpbl, Takue KakK pelIeHUe
JMHEWHBIX YPAaBHEHUM, BBINOJHEHUE OINEpPAlMA HAJ MAaTPULAMH, HAXOKJICHHE
COOCTBEHHBIX 3HAUEHUI JTMHEWHBIX ONEPATOPOB U T.JI;

® 0CBOEHHUE (PyHAAMEHTAJbHBIX MOHATHH JIMHEWHOTO OMepaTopa U €ro OCHOBHBIE
CBOMCTBA.

JUIs yCHEemHOro HM3y4eHUs JUCHUIUIMHBL «Anre0pa» CTYyAEHTbHI IOJKHBI
OBbITh 3HAKOMBI C OCHOBHBIMH IOJIOKEHHUSIMH LIKOJIbHOM MaremMaTuKu. M3yueHue
JMHENHON anreOpbl MO3BOJISIET OyAylIEMy CHEUUATUCTy HAy4YHO aHaJU3HpPOBAThH
npobsieMbl ero mpodeccuoHaabHON 007acTH (B TOM YHCIIE aHAIU3 HCXOJIHBIX
JAHHBIX JUIsl pacyeTa W MPOEKTUPOBAHMS SJIEKTPOHHBIX MPUOOPOB Pa3IMUYHOTO
(YyHKUIHMOHAJIBHOTO HA3HAYEHHUS ), YCIIEUIHO PellaTh pa3HOOOpa3Hble PU3NYECKHE U
MaTeMaTU4YeCKHe 3aJadyd B TEOPETUYECKUX M  MPUKIAJHBIX  ACHEKTaXx,
CaMOCTOSITEIIbHO, UCIIOJIB3YS COBPEMEHHBIE oOpa3oBareibHbIe 17}
nH(pOpMaIIMOHHBIC TEXHOJIOTHH, OBJIaJIeBaTh TOM HOBOW MH(OpManuei, ¢ KOTOpoi

€My IPUAETCA CTOJIKHYTHCSA B IPOU3BOJACTBEHHON U HAYYHOU JAEATEIBHOCTH.



N3ydyeHnne TEOPETHYECKOr0 M aJrOPUTMHMYECKOIO ammnapara JIUHEWHOU
anreOppl  CIIOCOOCTBYET Pa3BUTHIO y OYIyIMIHUX CHCIHAINCTOB CKIOHHOCTH H
CIIOCOOHOCTH K TBOPYECKOMY MBILIUIEHHIO, BBIPAOOTKE CHUCTEMHOIO MOJAXOAa K

HCCIICAYCMBIM SBJICHUSAM, YMCHHA CaMOCTOSATCIBHO CTPOUTH W aAHAJIM3UPOBATH

MATEMATHYCCKUC MOACIIN PA3JIMIHBIX 3JICKTPOHHBIX HpH60pOB H CXCM.

B pesynbrare

HN3y4CHUA

JAHHOW  JUCHMIUIMHBI Yy  OOydYaromuxcs

bopMupYIOTCA cheAyomue 0omenpodhecCnoOHaAThHBIC KOMITCTCHITUHN:

Kox u ¢popmysimpoBka
KOMIIeTEeHIUS

Jdranbl (OPMUPOBAHUS KOMIIETEHIUM

CriocoOHOCTb IPEACTaBIATh
aJIeKBaTHYIO COBPEMEHHOMY
YPOBHIO 3HAaHUI HAYYHYIO
KapTUHY MUpPa HAa OCHOBE
OCHOBHBIX ITOJIOKEHHH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX HAYK U
matematuku (OIIK-1)

B pe3ynbrare 0cBOSHUS NUCUUIUIMHBI CTYACHT JTOJIKEH:

3HaTh: OCHOBHBIE MTOHSATHUS U METOAbl MATPUYHOTO
WCYHCIICHUS, TEOPUIO ONPEEIUTENCH, METO/IbI PEIICHUS
Pa3IMYHBIX CUCTEM YpaBHEHUH, KOMILJIEKCHBIC YHCIIA,
(yHI1aMeHTaJIbHBIE MTOHATHUS JTMHEUHBIX TPOCTPAHCTB U
JIMHEWHBIX

YMeTh: IPUMEHITh METO/IbI IMHEHHOM anreOpsl npu
penreHnn (GU3NYECKHX 3a1a4

Baaaers: HHCTPYMEHTOM /ISl pEeLICHUS
MaTEeMaTHYECKHX 3a7a4 B CBOCH MPEJAMETHOM 00J1acTH.

CrocoOHOCTh BBISBIATH
€CTECTBEHHOHAYYHYIO
CYIITHOCTb MIpo0IIeM,
BO3HHKAIOIIUX B XOJI€
npodeccuoHanbHOM
NesTeTbHOCTH, MPUBJICKATh
JUISL X pelIeHust
COOTBETCTBYIOIIUHN (PU3HKO-
matemaruueckuii (OI1K-2);

B pe3ynprare 0CBOCHMS NUCHUIUIMHBI CTYIEHT JOJIKEH:

3HATh: OCHOBHBIE ITIOHATUS U METO/IbI MATPUYHOTO
UCYMCIIEHUS, TEOPHUIO ONIPEIEIUTENEH, METOIbI PEIICHHUS
Pa3JINYHBIX CUCTEM YPAaBHEHUM, KOMILJIEKCHBIC YHCIIA,
(GbyHIaMeHTaJIbHbIE TIOHATHUS IMHEHHBIX IPOCTPAHCTB U
JINHEMHBIX ONEPaTOpPOB

YMeTh: IPUMEHATh METO bl TMHEHHON areOphl MpH
pemieHny GU3NYECKUX 3a/a4.

Baagers: MHCTPYMEHTOM /IS pELIEHUS
MaTeMaTUYeCKHUX 3a/1a4 B CBOEH MPEAMETHOM 00IacTu

Jlns

dbopMupoBaHUS yKa3aHHBIX KOMIIETEHIUH B

XOA€ U3YYCHUS

AUCHUIITIMHBI IIPUMCHAIOTCA MCTOAbI AKTHBHOI'O 06yquH${ J'IGKI_II/IH-6CC€I[3 u

IPYIIOBasi KOHCYJIbTALUS.




AHHOTAIUS TUCHTUNTIHHBI
«AHAJIMTHYECKAS] T€OMETPUs»

VYyeOHast aucHuIUIMHA «AHAIUTHYECKash TEOMETpUs» pa3paboTaHa s
CTyaeHTOB | Kypca OakanaBpuaTa 1O HampasieHuto mnoaroroku 11.03.04
ONEeKTpOHUKAa W  HAHOMJIEKTPOHMKA B  COOTBETCTBUU C  TpeOOBaHUSIMHU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATEIHHO YCcTaHaBIMBaemMoro J[BOY.

OO6mrast TpyJ0€MKOCTh OCBOCHHS AUCIUIUIHHBI cocTaBisieT 2 3E (72 gaca).
Y4eOHBIM TUIaHOM TMPEAYyCMOTPEHBI JIeKIMU (18 4yacoB), MpakTUYECKUE 3aHSATHS
(18 wyacoB), camocTosTenbHas pabota cTyaeHTa 36 dyacoB. JlucrumamHa
«AHaIUTAYECKAs] TEOMETpUs» BXOAUT B 0a30BYyI0 YacTh LUKIA JUCUUILIINH
00pa30BaTeIbHOM MTPOrpPaMMBbI, pEAIU3yeTCsl BO 2 CEMECTpE.

eab kypca

AHanuTuyeckas reOMeTpUs U3ydaeT MpoCcTeHIINe reOMETPUIECKIE OOBEKTHI
U (Gurypsl Ha IJIOCKOCTH M B TpexMepHOM mpoctpaHcTBe. K ux uuciay Ha
IJIOCKOCTH OTHOCSTCSI aJlreOpanyecKkue JIMHUU |-ronopsjika — ImpsiMble, a TaKKe
JUHUM 2-TO TOpsiAKa - DBJulMIc, Tumnepbona u mnapabona. B TpexmepHOM
IPOCTPAHCTBE U3YYAIOTCA MPSMBIE, INIOCKOCTU U TIOBEPXHOCTH 2-TO MOPSIAKA.

OTMeTUM HEKOTOphle OCOOCHHOCTH TMporpaMmbl.  Bechbma moapoOGHO
u3jaraercs BeKTopHas anredpa. Ilpu ee mznoxxeHuu cpasy ke BBOJUTCS TOHSATHE
JMHENHOM 3aBUCMMOCTH BEKTOPOB, 0a3nca U KOOPJMHAT, CKAIAPHOTO, BEKTOPHOTO
Y CMEUIAHHOT'O ITPOU3BEICHUM.

[empro Kypca «AHaIUTHYECKAss TEOMETPUS»  ABISETCA  U3YUYEHUE
r€OMETPUYECKUX OOBEKTOB METOJaMU anreOpbl M MaTEMaTHYECKOTO aHaju3a.
3HaHUA, TOJIyYEHHbIE NIpPU H3YYEHUH Kypca «AHAIUTUYECKass T'€OMETPUS», C
OJIHOM CTOPOHBI, POPMUPYIOT MATEMATUYECKYIO KYJIBTYPY, C APYTOM, COCTABIISIIOT
OCHOBY €CTECTBEHHOHAYUYHOI'O MTOAX0/a IPY UCCIIEI0BAHUH IPUPOJHBIX SBJICHUM.

3agaum n3y4eHus Kypca

AHanuTH4YeCKasi TEOMETpUsT MMEET CBOEH 3agayell M3y4YEHHE CBOWMCTB

IrCOMCTPHUUICCKHUX 00BEKTOB npu I1IOMOIIHN AHAJIUTHYCCKOI'0O MCTOIA. B ocHoBe



ATOTO METOJAA JIEKUT METOJ KOOPAUHAT, BIEPBbIE CUCTEMATUYECKN IIPUMEHEHHBIN

P. JlekapTOM 1 NpH3BaHHBIA pEIIATh CIEAYIOIIME KOHKPETHBIE 3a1a4u:

® H3y4EHUWE M OBJIAJICHHE METOJOM KOOpPAMHAT TMpPH  PaCCMOTPEHUH
Tr€OMETPUYECKUX O00pa30B, MPEACTABISIEMBIX JHWHEUHBIMU M OWIMHEHHBIMU
anredpandeckumMu GopmMamu

® H3y4YEHUE METOAOB U IPUEMOB PEUICHUS T€OMETPUUYECKUX 3a7au

e (dopmupoBaHHe Yy CTYACHTOB YMEHHUH M HAaBBIKOB CaMOCTOSITEIBHOIO
NpUOOPETEHUS] W NPUMEHEHMS] 3HAHWM NpPU HCCIENOBAHMM M IOCTPOCHUU
MaTeMaTUYECKNX MOJETIEH;

® OBJAJCHHUE CTYACHTAMM 3HAHUN M HABBIKOB 10 IPHUMEHEHHUIO aHAJTUTHUYECKOMN
FEOMETPUU B PA3IMYHBIX pazjenax (U3NKA TMpU SKCOEPUMEHTAIBHOM H
TEOPETUYECKOM UCCIETOBAHUM (PU3NYECKHUX SBJICHUU.

IIporpamma oOpueHTHpOBaHAa Ha pa3BUTHE Yy CTYIEHTOB HHTEpeca K
MO3HAHMIO MAaTEMAaTHYECKUX U, B MEPBYIO OYEpPEb, FEOMETPUUECKUX, OOBEKTOB, a
Tak)Ke NPUOOPETEHHE HABBIKOB CaMOCTOSTENBHOIO M3y4eHUsl (pyHIaMEHTaJIbHBIX
OCHOB MAaT€MATHYECKUX U (PU3UUECKUX HAYK U UX TPHUIIOKEHHI.

MecTo Kypca B y4yeOHOM Iporecce

IIporpamma Kypca «AHaIuTHYECKass T[EOMETPHs» TMOCTPOCHA TaKUM
0o0pa3oM, 4TO €€ OCHOBHBIE OHATHUS U METOAbl OPTraHUYHO MEPEXOAT U ABISIFOTCS
COCTaBHOM YacThIO TporpamMmbl Kypca «JluHeitnas anreOpay. I'eomeTrpuueckue
00pasbl IBYMEPHOI'O U TPEXMEPHOTO MPOCTPAHCTBA, U3yYaeMble B aHATUTUYECKOM
re€OMETPUH, MPEACTABISIOT cO00M mpocTelne NpuMepsl 3a7ad, UCCIEeIyEMbIX B
JuHenHoW anreOpe. TakoW MOAXOJ] TO3BOJISIET TMOCIEAOBATENIBHO TEPEHTH OT
U3Y4YeHUs KOHKPETHBIX T'€OMETPUYECKUX O00pa3oB K MOCTPOCHHIO a0CTPAKTHBIX
anredpanyecKux KOHCTPYKLUMM C LEeIbl0 (OPMHUPOBAHUSA Y CTYAEHTOB 3JIE€MEHTOB
BBICOKOM ~MaTeMaTU4eCKOM KyJIbTypbl. Ilpm u3ydeHHMM «AHAIATHYECKON
Tr€OMETPUN» HCIONB3YIOTCS 3HAHUS 10 MaTeMaTUKe B OObeME IPOrpaMMmbl
cpenHelr o06meoOpazoBaTenbHON TMIKONBI. Kypc «AHanuTHueckass T€OMETpHs
SIBJIIETCSL COCTABHBIM 3JIEMEHTOM MaTeMaTUYECKOTO amnmapara psijia KypcoB o0Iiei

u TeopeThueckor (u3uku. 3HAHUS, TOJYYEHHbIE TMPHU M3YYEHUH Kypca



«AHaIUTAYECKAasT TEOMETPHUS» IIUPOKO MPUMEHSIOTCS B Kypce o0miei Gpusnku
Opyu  W3yYEeHWH KUHEMATHKA ¥ JUHAMHAKA  MEXaHWYECKOTO  JIBUKCHUS,
DJIEKTPOCTATUKH, DJIEKTPHUECTBA M MAarHeTU3Ma, TaKKe B Kypce TeopeTHuYecKas
MEXaHUKa, HIEKTPOIUHAMUKA.
TpeboBaHus K YpOBHIO OCBOCHHS CO/ICPKaHUSI Kypca
B pe3ynbraTe m3yueHust Kypca CTYJACHT JOJIKEH UMETh MIPEICTaBICHHUE:
e 00 OCHOBHBIX MTOHATHUSAX AHATUTUYECKON TEOMETPHUH;
e 00 0o0yracT MPUMEHEHHUS BEKTOPHOH aJireOphl M aHATUTUYECKOTO METO/Ia;
e 00 aKCHOMaTHYECKOM TOJX0/IC B TECOMETPHH;
® 0 cUCTeMaxX KOOPJMHAT Ha MJIOCKOCTH U B 3-X MEPHOM MPOCTPAHCTBE.
CTyaeHT TODKEH 3HaTh M YMETh HUCITOIh30BaTh:
® BCKTOPHl W BEKTOPHBIM aHAIW3 TPH PEIICHHH IMHPOKOTO Kpyra 3ajad
MaTEeMaTUKU U PU3UKU
® TIOHATHS, IPEICTABIICHUS U YTBEPKICHUS aHATUTHICCKON TeOMETPHH
e anreOpanveckue GopMbl Il TEOMETPUUECKUX 00pa3oB
B pesynpraTe wW3ydeHWs JaHHOW AWCIHUIUIMHBI Y  OOYYArOIIMXCS

bOpPMUPYIOTCS CIICTYIONINE SJIEMEHThI KOMIIETEHIIHNA:

Kon u dopmynupoka Oranbl HOPMUPOBAHUS KOMITETEHIIUH
KOMIIETEHIINH
CnocoOHoOCTb 3Haer OCHOBHBI€ [TOHATHUS aHATUTUYECKON T€OMETPHUH;
NPECTaBIATh aJeKBaTHYIO BEKTOPBI U BEKTOPHBII aHAIN3 MIPU PELICHUN
COBPEMEHHOMY YPOBHIO LIMPOKOTO Kpyra 3a/lad MaTeMaTUKU U (PU3HKHY;
3HAaHUH HayYyHYIO KapTUHY anreOpanyeckue (HOpMBbI I TEOMETPUUECKUX
MHUpPa Ha OCHOBE 3HaHUS o0pa3oB
OCHOBHBIX IOJIOXKECHUH, Ymeer MIPUMEHSTH MOHATHS BEKTOPHOU anreGpsl 1
3aKOHOB U METOJIOB AQHAJIMTUYECKOTO METO0/1a, aKCUOMATUYECKUH TOJX0
€CTECTBEHHBIX HAyK U B T€OMETPHH, TIOHATHSL, IPECTABICHUS U
MaTeMaTUKH YTBEPXKACHUSI aHAJTUTUYECKON reOMeTpuu
(OIIK-1) Biazee | 3HAaHWSIMHU U HaBBIKAMU 110 IPUMEHEHHIO

T aHAJTIMTUYECKON T€OMETPUHU B Pa3IMUHBIX cepax

ACATCIIBHOCTHU IMPU SKCIICPUMCHTAJIBHOM U
TCOPCTUUCCKOM UCCIICAOBAHUU (I)I/I3I/I‘-ICCKI/IX

SIBIICHUH
Cr10cOOHOCTD BBISIBIISTD 3Haer OCHOBHBIE CBEJICHUA O BEKTOpPax U KOOpJAMHATaX Ha
€CTECTBEHHOHAYYHYIO IUTOCKOCTH M B ITPOCTPAHCTBE, KPUBBIX U
CYIITHOCTh TIPOo0IIeM, TOBEPXHOCTSIX BTOPOr0 MOPSJIKA
BO3HHUKAIOIINX B X0 YmMmeer pelaTth 3aJa4u M0 aHAJTMTUYECKON TEOMETPHH,
npoheccCHoHaNBHOM JIEMOHCTPUPOBATH TIOHUMAHUE OCHOBHBIX TEOPEM

ACATCIIBHOCTH, ITPUBJICKATH AHATMTHYIECKOH reoOMCETpHUHN U YMCCT UX JTOKA3bIBATh




JUISL X pelIeHus Brmanee | meTonaMu aHaIUTUYECKON T€OMETPUU IIPU
COOTBETCTBYIOIIUN T penieHun GyHIaMEHTATBHBIX U MIPUKIATHBIX 337124
bu3uKo-MaTEMaTHYECKUN

anmnapar

(OIIK-2)

Jlns popMupoBaHus BhIIIEYKa3aHHBIX KOMIIETEHIIMM B paMKax JUCHUTUIMHBI
MPUMEHSIOTCSI CIICAYIOIINE METOIBI AKTUBHOTO OOYICHUS:

IIpobiemHass JekuMsi - ONUPACTCAd Ha JIOTUKY MOCIEI0BAaTEIbHO
MOJICTUPYEMBIX MPOOJIEMHBIX CHUTyallud TyTE€M TOCTAaHOBKH IPOOJIEMHBIX
BOIIPOCOB WU MPEIbSIBICHUS TPOOJIEMHBIX 3a/1a4

YpoBeHb CII0KHOCTH, XapakTep IMpoOJIeM 3aBUCSAT OT IOATOTOBICHHOCTH
OOy4YaroIINXCs, U3y4aeMOM TEMbI U APYTHX 00CTOSATEIHCTB.

Jleknus-0ecena npeanosiaraeT MakCUMaabHOE BKIIOUCHHE 00YUYarOIIUXCs B
WHTEHCHBHYIO Oeceny ¢ jJekTopoM. [IpeumyrecTBo 3Toil hopmbl epes 0ObIYHON
JIEKIIUEH COCTOUT B TOM, UTO OHA MPHUBJIEKAET BHUMAHUE CIIyIIaTesell K HauboJiee
BXHBIM BOIIPOCAM TEMBbI, OMIPEACIACT COACPKAHUE, METOAbl U TEMIT HU3JI0KCHUS
y4eOHOro MaTepuaia ¢ y9eToM 0COOCHHOCTEH ayIUTOpUHU. Pa3nnyaroT HECKOJIBKO

Pa3HOBUIHOCTEH: JICKIUS-UAJIOT, JICKIHI-TUCKYCCHUS.



AHHOTAIUS TUCHTUNTIHHBI
«MaTeMaTH4eCKUIl aHAJIU3)

VYyebnas auciuruimHa «Marematuueckuil aHanu3» paspaboTaHa IS
CTyZeHTOB | Kypca OakanaBpuaTa 1O HampaieHuto mnoarotoku 11.03.04
«DJNEeKTPOHUKA ¥ HAHORJIEKTPOHUKA» B COOTBETCTBHM C TpeOOBaHUIMHU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATEIHHO YCcTaHaBIMBaemMoro J[BOY.

OO6m1ast TpyA0€MKOCTh OCBOCHHS AUCIUIUTHHBI cocTaBisieT 2 3E (72 gaca).
Y4eOHBIM TUIaHOM TPEAYyCMOTpEHBI JieKIuu (18 4yacoB), MpakTUYECKUE 3aHSATHUS
(18 gacoB), camocTtosTenbHast paboTa cTyneHTa 36 4acoB, BKJIIOUYas MOJATOTOBKY K
sK3aMeHy 27 yacoB). JJucuuminHa «MareMaTH4ecKuil aHaau3» BXOJIUT B 0a30BYIO
YacTh UKJIA JUCIUIUIMH 00pa30BaTelIbHON MpOrpaMMmbl, peanusyeTrcs Ha 1 Kypce,
B 1 cemectpe.

HeasasMu OCBOCHUS TUCHUIUIMHBI «MaTeMaTUYEeCKUil aHalu3» SBISIOTCSA
dbopMHpoBaHHEe ¥ PA3BUTHE JIMYHOCTH CTYJIEHTOB, HX CIOCOOHOCTEH K
QITOPUTMUYECKOMY M JIOTUYECKOMY MBIILICHHUIO, @ TaKXke OO0YyYE€HHE OCHOBHBIM
MaTeMaTUYECKUM MOHATHSIM M METOJAaM MaTeMaTH4YeCKOro aHanuza. M3yueHue
Kypca OCHOBBI MaTEMaTHYECKOr0 aHajn3a CHOCOOCTBYET PACIIMPEHUIO HAYYHOTO
Kpyro3opa M TOBBIIMICHUIO OOIIEH KyJIbTYphl OyAyIIEro CHEIHaNINCTa, PA3BUTUIO
€ro MBIIIJIEHUS U CTAHOBJICHUIO €70 MUPOBO33PEHUSI.

3agauamu kypca «MaTeMaTUYECKUN aHATTU3):

e (opMupoBaHHE YCTOMYMBBIX HABBIKOB MO KOMIIETEHTHOCTHOMY MPUMEHEHUIO
byHIaMEHTAIBHBIX TOJOKEHU MaTEeMaTU4YeCKOro aHaju3a MpH U3yYeHUU
JUCUUIUIMH TPO(ECCHOHATBbHOTO LWKIAa W HAyYHOM aHaJIM3€ CUTYalHi, c
KOTOPBIMU BBITYCKHUKY TPHUXOIUTCS CTAJIKUBATHCS B MPO(ECCHOHATBLHON |
OOLIEKYIbTYPHOU 1€ATEIbHOCTH;

e 0O0yyeHHME TPUMEHEHUI0O MATeMaTHYEeCKOro aHaiu3a Mg [OCTPOCHHUS
MaTEMaTUYECKUX MOJICNICH pealbHBIX (PU3MUECKHUX MPOIIECCOB.

JInsg  yCHnemHoOro W3y4eHHus JUCHUIUIMHBL «MaTeMaTu4ecKud aHaaus»
CTYJICHThl JIOJDKHBI OBITh 3HAKOMBI C OCHOBHBIMHM TIOJIOKCHHMSIMU IIKOJBbHOU

MaTteMaTuku. Ha wmarepuane maTeMaTHYeCKOTro aHajau3a Oazupyercs OO0JbIIoe



guCcii0 OOUMX M CHEHHATbHBIX HWHXCHEPHBIX IUCHUIUIMH, TaKUX Kak (u3uka,
TEOpeTUYeCKasi MeXaHuka, AudQepeHuanbHble ypaBHEHUS, YUCICHHbIE METOIBI,
aHaJMTU4ecKas reomerpus u ap. IlpuobpereHHbIe B pe3yapTaTe 00yUeHUs 3HaHUS,
YMEHUS M HAaBBIKH HCIIOJNB3YIOTCSA BO BCEX 0€3 MCKIIOYEHUS! €CTECTBEHHOHAYYHBIX
U IpO(ECCUOHATIBHBIX TUCIUIUIMHAX, MOAYJISIX U npakTukax OIl.

M3ydyeHne OCHOB MAaTE€MaTHYEeCKOro aHajliu3a MO3BOJIAET Oyayliemy
CIELUAIMCTY HAyYHO aHAJIM3UPOBATh NPoOJIeMbl ero npopeccuoHalIbHON 00JacTu
(B TOM uuCl€ CBsS3aHHBIE C HaONIONAOIIMMUCA B NPUPOJAE (PUINUECKUMU
SBJICHUSIMH, TPOLIECCAMH W CTPYKTYypaMH), YCHEIIHO pelaTh pa3HOO0Opa3HbIe
(bu3nyecKkue 3aJa4l B TEOPETUYECKUX W MPUKIAJHBIX aCHEKTax, CAMOCTOSATEIbHO
— HCIIONIb3Yys COBPEMEHHBIE 00pa3oBaTesibHble U UH()OPMALIMOHHBIE TEXHOJIOTUU —
OBJIaJIEBATh TOM HOBOM HMH(pOpMaLUEW, C KOTOPOWU €My MPUAETCS CTOJKHYTHCS B
IIPOU3BOJICTBEHHON Y HAYYHOU IEATEIBHOCTH.

N3ydyeHne TEOPETUYECKOIO M AJITOPUTMHUYECKOrO  ammapara OCHOB
MaTEMaTHYECKOI0 aHAJIN3a CIIOCOOCTBYET PA3BUTHIO Yy OyIyIIMX CIELUAIMCTOB
CKJIOHHOCTH ¥ CIIOCOOHOCTU K TBOPYECKOMY MBIIIJIEHUIO, BBIPAOOTKE CUCTEMHOTO
OAXO0JAa K HCCIEAYEMBIM SBIICHHSM, YMEHHS CAMOCTOSATENIBHO CTPOHUTH U
aHaJIM3UPOBaTh MaTeMaTUYECKUE MOJEIM pa3IUYHbIX (usmueckux cuctem. B
pe3yiabTaTe M3y4yeHUs JAHHOM JAHUCUUIUIMHBI Yy OOydaromuxcsi (opMUpPYIOTCA

cieayrome oOeKyIbTypHbIE, 001enpodhecCHOHAIbHBIE KOMIIETCHIINH:

Koa n ¢popmyanpoBka Jransl GopMUPOBaAHUSA KOMIIETEHIIUI

KOMIIeTEHIUs

OIK-1, MaTeMaTHYeCKU anmnapar, HeOOXOAUMBIN st

CTIOCOOHOCTH TIPE/ICTARIIATS pereHus: GU3NIECKUX 3a71a9; HAYIHBIN

A/ICKBATHYIO COBPEMCHHOMY 3Haer MOAXO0J K IOCTPOEHUIO MATEMATUYECKHUX

YPOBHIO 3HAHUU HAYYHYIO MOTeseH

KapTUHY MUpPA Ha OCHOBE

3HAHUA OCHOBHBIX

MOJIOKEHUH, 3aKOHOB U

METOJ/IOB €CTECTBEHHBIX HAYK

1 MaTEMATHKH YwMmeer MPUMEHSATHh METObl MATEMATUYECKOTO

OIlK-2, aHaJIu3a Py pelIeHNH (PU3NIECKUX 3a1a4

CIIOCOOHOCTH BBISIBIIATH




€CTECTBEHHOHAYYHYO
CYIIHOCTb MpO0IIEM,
BO3HMKAIOIIUX B X0OJI€
npodeccuoHaIbHON MHCTPYMEHTOM JJIsl PELLIEHUSI MaTEMATUYECKUX
JIeATEIbHOCTH, IPUBJIEKATh Bnaneer 3aJa4 B CBOEH MpeaMeTHON o0nacTu

JUISL UX pELICHUS
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTUYECKUH armnapar

Jist  dopMHupoBaHMS yKa3aHHBIX KOMIIETEHLIUA B XOJIe H3yUYCHHUS
JUCHUIUIMHBL TPUMEHSIOTCS METOJIbl aKTUBHOTO OOYyYEeHHUs JIEKIHUSI-TIpecc-

KOH(epeHIIHs U MO3TOBOM HITYpPM.




AHHOTAIUS TUCHTUNTIHHBI
«be30nacHOCTDb KU3HEAEATEILHOCTH

HucriuminHa «be30macHOCTb )KU3HEACATENHbHOCTIY SIBISETCS TUCHUILITUHON
6azoBoit yactu bioka 1 Jlucuumniannel (MOIyM) y4eOHOTO TUIaHa U BXOJUT B OJIOK
00s13aTENbHBIX OOIICYHUBEPCUTETCKUX JTUCIUILIINH.

OO6mast TpyaOEMKOCTh OCBOEHHUS AMCIUIUIMHBI COCTaBIsieT 2 3a4éTHBIC
eAVHMIIBI, 72 Yaca. YUeOHBIM IJIAHOM TPEeaycMOTpeHo 18 dacoB - mekmmwm, 18
4acoB - MIPAKTUYECKUE 3aHATHUS (B TOM yucie, 18 yacoB B UHTEpaKTUBHOU (opMme),
camocTosiTeNbHass pabota cTyaeHTOB - 36 dacoB. dopma KOHTpOIST — 3adyer.
JucuurimrHa peanusyercs Ha 2 Kypce B 3-M CEMECTpE.

ConepxaHue MUCHMIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C
perieHreM npodiem obecrneueHns 0€30MacHOCTH B CUCTEME «YEJIOBEK — cpefa —
TEXHMKa — 0O0IecTBO». BkitoyaeT BOMpOCHl 3alUTHl YE€IOBEKAa B YCIOBHSX
IPOU3BOJCTBEHHON JAESITENILHOCTH OT OMNACHBIX U BPEAHBIX INPOU3BOJICTBEHHBIX
($akTOpOB B YCIOBHSIX UPE3BBIYAWHBIX CUTYaIlMd MPUPOTHOTO, TEXHOTEHHOTO H
COLIMAJIBHOIO XapaKTepa, MPAaBOBbIE M 3aKOHOAATENbHBIE ACHEKThl O€30MaCHOCTH
KHU3HECSATSIIbHOCTH.

Heap AUCHUIIMHBI — BOOPYKEHUE CTYAEHTOB TEOPETUUECKUMHU 3HAHUSIMU
U MPAKTUYECKUMHU HaBbIKaMH 0€30MacHOM >KM3HEAEATEIbHOCTH Ha NMPOU3BOJICTBE,
B OBITY M B YCIOBHSX YPE3BBIYAMHBIX CHUTYyallUii TEXHOTCHHOTO M MPHPOIHOTO
OPOUCXOXKJIEHUSA, a TaKKe TOJyYeHHUE OCHOBONOJATalIUX 3HAHUU 10
MIPOTHO3UPOBAHHIO I MOJCIIUPOBAHUIO TIOCIEICTBUN TPOU3BOICTBEHHBIX aBapuil U
KatacTpod, pa3paboTKe MEPONPUATHI B 00JIACTH 3aILUTHI OKPYKAIOLIEH CpeIbl.

3agaum JIMCUMILIUHBI:
® OBJIQJICHHE CTYACHTaMHU METOJAaMH aHaln3a W HUIACHTHU(PHUKAIUU OMACHOCTEH

Cpeabl OOUTaHUS;
® TOJyyeHHUE 3HAHUK O crnoco0ax 3alIUThl YeJOBeKa, MPHUPOJbI, OOBEKTOB
SKOHOMHUKH OT ECTECTBEHHBIX M AaHTPOIOI€HHBIX OMAacHOCTEH U crocobax

JIMKBUJIALMA HEXKEIIATEIbHBIX MTOCIEICTBUN PEAIN3allUU ONTACHOCTEM;



® OBJAJICHWE CTYJECHTAMU HaBHIKAMHU W YMEHUSMU OPTaHU3AIMU U 00CCTICUCHUS
0€30MacHOCTH Ha pabovyeM MECTe ¢ y4eTOM TpeOOBaHUI OXpaHbI TPY/a.
st YCHEIIHOTO U3YYCHUS JTUCIUTUTHBI «be3omnacHocTh
KUBHENIEATSIbHOCTHY Yy  OOydarmommxcs JOKHBI  ObITh  c(POPMHUPOBaHBI
CJIEIYIONTHE TIPEABAPUTEILHBIC KOMIIETECHITUH:
® BIAJICHUE KOHIICTIMIMU COXPAHEHUS 3/I0pPOBbs (3HAHHME U COOJIIOJCHUE HOPM
3I0pOBOTr0 00pa3a >KU3HU U GU3HUECKOU KYIbTYpHI);
® BIAJICHUE KOMITCTCHITHSIMHU CaMOCOBEPIIIEHCTBOBAHUS (oco3Hanue
HEO0OXOJIMMOCTH, MMOTPEOHOCTH U CITOCOOHOCTH 00yJaThCs);
® CIOCOOHOCTH K MTO3HABATEIILHOMN JCSITEIBHOCTH.
HUtorn oOyueHus 1o JaHHOW IUCUMIUIMHE (3HAHWS, YMEHUSI, BJIaJCHUSA),
COOTHECEHHBIE C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOEHHUS 00pazoBaTeIbHOU
MPOTPaMMBI, XapaKTEPHU3YIOT ATarbl (POPMUPOBAHUS CIECIYIOUIUX KOMIIETEHITUI

(3J1eMEHTOB KOMIETEHIINI)):

Kox u popmynuposka Oransl GOPMHUPOBAHHS KOMIIETEHIIUU
KOMITETCHIINH
OK-16 3Haer OCHOBHBIC MTOHSTHSI, METObI, IPUHIIUIIBI

3aIlUTHI OT BO3MOKHBIX MOCIEACTBUMN aBaprI,

TOTOBHOCTD MOJIb30BATECA KaracTpod, CTUXUHHBIX OeICTBUIMA

OCHOBHBIMH METOJIaMHU
3aIUTHI TPOU3BOJICTBEHHOTO
nepcoHasia U HaceNIeHUs OT
BO3MOJKHBIX ITOCJICICTBUI
aBapui, katacTpod,
CTUXHUHHBIX OeaCTBHI

Ymeer OLICHUTh PUCK BO3MOKHBIX MOCIEACTBUI
aBapwuid, KaTacTpod, CTUXUIHBIX OCICTBUH,
HCIOJIb30BaTh METO/AbI 3aIUThI

Bnaneer METOJIaMU 3aIUTHI TEPCOHATa U HACETIEHUS OT
BO3MOXKHBIX MTOCJICACTBHIA aBapHii, KaTacTpod,
CTUXUMHBIX OeICTBUN

I[JISI q)OpMI/IpOBaHI/ISI BBIIICYKA3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI
«be3omnacHoCTh KHUBHCACATCIbHOCTHN  IIPUMCHAIOTCA  CIICAYIOINUC  MCETOALI

aKTUBHOTO/ HHTEPAKTUBHOTO OOYUEHHMSI: KPYIJIbIN CTOJI, Keic-3a1a4a.



AHHOTAUMS JUCHUILTHHBI
«XuMHUA»

Pabouast nmporpamMmma AMCHMIUIUHBI « XUMHUs» pa3zpaboTaHa A CTYJIEHTOB 2
Kypca HamnpapyieHus: noarotoBku 11.03.04 «DnekTpoHHKa U HAHORJIEKTPOHUKA» B
COOTBETCTBUM € TPEOOBaHUSIMU OOpPa30BATEILHOIO CTAH/IAPTa, CAMOCTOSTEIHHO
ycraHasiuBaemoro /[BOY.

HNucuumiuna  «Xumus»  BxoauT B OazoByto  yacth  bl.B.17
€CTECTBEHHOHAYyYHOTO Moaysst. OOmias TpyJO0€MKOCTh NUCHMUIUIMHBI 3 3a4eTHBIC
EAVHUIIBI. YYEOHBIM IIJJAHOM MPEIyCMOTPEHbl 72 Yaca ayJIUTOPHOW HarpysKw,
BKIO4ass 18 wYacoB ¢ WCHNOIB30BAHUEM METOJOB AKTHUBHOTO OOYy4YeHHs, U
camocTosATeNbHas paboTa cTyeHTa (36 4acoB). AyAuTOpHasl Harpy3Kka COCTOUT U3
JEKIMOHHBIX 3aHATHl (36 4acoB), mpakTuyeckux pador (18 yacon),
nabopaTopHbix paboT (18 wacoB); Hucuumnnuna peanusyercs B 4 cemectpe 2
Kypca.

Heanb: pa3BuTHE y CTYACHTOB (yHJAAMEHTAIbHBIX 3HAHUW B 00JacTU
HEOPTraHWYECKON, OpraHudecko u (Qusnyeckor XuMuHM, Q(OPMUPOBAHUE
KOMIMETEHIIUU JJIsI TOCJIEAYIOIIETO M3Y4YEeHUsl JIPYTMX ECTECTBEHHOHAYUYHBIX U
Y3KOCTIEHUAIU3UPOBAHHBIX TUCIUILINH.

3agaum:

1) ®opmupoBaHue MpeACTaBICHUS 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUU;

2) ®opmupoBaHUE 3HAHUN 00 AJICKTPOHHOM CTPOSHUU aTOMa, XMMUYSCKOU CBSI3H,
r€OMETPUN MOJIEKYT;

3) ®opMUpOBAHUE 3HAHWW O KHWHETUKE XHUMHUYECKUX PpEaKIUh, XHUMHUYECKOU
TEPMOJUHAMUKY;

4) ®opMHpPOBAaHHE 3HAHUHW O XHMHUYECKHX CBOMCTBAX HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB U MOBEJACHUE UX B PaCTBOPaXx;

5) ®opmupoBaHHE SKCIEPUMEHTAIBHBIX YMEHHM ¥ HABBIKOB OOpaIieHus C
BEIIIECTBAMU U XUMHUYECKUM O000PYIOBAaHUEM.

Hucrunnaa 6a3upyercss Ha 3HAHUSAX, TMOJYYEHHBIX B Kypcax XUMUU H

(1)I/ISI/IKI/I CpC,Z[HGﬁ IOKOJIbI, AVUCHUINIIMH C€CTCCTBCHHOHAYYHOI'O MOAYJ IICPBOTO



Kypca 0Oy4eHus;

JaeT 3HAHUS, HEOOXOAMMBIE [UIsI M3yYeHHUs JPYTrux

CCTCCTBCHHOHAYYHBIX TUCIUILINH.

B pesynbrare uzydeHus JaHHOW AMCIUILUIMHBI Y CTYACHTOB (HhOPMHUPYIOTCS

cienyronue oomenpodeccuonanbHbIe KOMIIETEHITUH:

Kon n
dopmyaupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTEeHI[UH
Crnioco6HOCTB 3Haer . .
MPECTABIATH (moporogsrii | OCHOBBI HEOPTaHWECKOH, OPraHHIECKOH M

buznyecKoil XumMmun

aJICKBATHYO YPOBEHD)
COBPEMEHHOM

p y y MIPUMEHSTH OCHOBHBIE TIOJI0KEHUS, 3aKOHBI U
YPOBHIO 3HAHUIA Meer y ’ y

. | METO/IbI HEOPTaHUYECKOW, OPraHUYECKOM U
HAYYHYIO KapTUH (mponBuHyTHIit o o
YHHYIO KapTHHY ypoBeHh) (U3UUECKON XUMHH IS TOHUMAaHUS HAyYHOU

3HaHUS OCHOBHBIX
MMOJIOKECHHUM, 3aKOHOB
1 METOJIOB . .

eroao Buaneer MPEJICTABICHUEM O COBPEMEHHON HayYHOU KapTHHE
CCTCCTBCHHBIX HAyK (BBICOKMH | Mupa ¢ MO3ULMI HEOPraHMYECKOMH, OPraHUIECKOMH U
A MaTCMaTUKU YPOBEHb) (U3UYECKON XUMHH
(OIIK-1)




AHHOTAUMS JUCHUILTHHBI
«InddepenuuajbHbie YPaAaBHEHUD)

PabGouass mnporpamma pucuuiinHbl «JuddepeHnmnanbabpie  ypaBHEHUS»
pa3zpabotaHa sl cTyAeHTOB 2 Kypca HampasieHus 11.03.04 «DmekTpoHuka u
HAHORJIGKTPOHUKA» B COOTBETCTBUU C TpeOOBaHUAMH 00Opa30BATEIHLHOTO
CTaHJapTa, CaMOCTOATENBHO yCTaHaBIuBaeMoro JIBOY.

Hucrummaa  «/{uddepennmanbapie  ypaBHEHUS» OTHOCUTCS K pas3eny
b1.b.18 6a30Boif yacTu y4eOHOTO TJIaHa.

OOmrast TPyIOEMKOCTh TUCHHUILIMHBI COCTABJISIET S5 3a4eTHBIX CIUHHII,
180 yacoB. YueOHbIM IJIAHOM MPEAYCMOTPEHBI JICKIIMOHHBIE 3aHATUS (36 4yacoB) u
npakTuyeckue 3ausatug (72 daca), caMmocTosiTeNbHast padota (72 yaca, B TOM 4HCIIE
BKJIIOYas Ha IMOATOTOBKY K 3K3aMeHy 27 4yacoB). JlucuurummHa peamusyercs B 3
ceMecTpe 2 Kypca.

Kypc «luddepennmanbaple ypaBHEHUS» OMNHUPACTCS Ha COJEpIKaHHE
qucuUMIuiMH — «MaTteMatudeckuid  aHanu3»,  «Aareopa»,  «AHalUTHYECKas
TEOMETPUSY.

Conepxanue TUCHUIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, HEOOXOIUMBIN ISt
JAJbHEUIIIETO YCBOCHUS IMKJIA CIHEUHUAIBHBIX AUCHUIUIMH MO TEOPETUYECKON
bu3nKe U MaTeMaTuKe, TakuX Kak: «CreluanbHble pa3ielbl AJIEKTPOIUHAMUKH
s poToHUKN», «DPU3MYECKUE OCHOBBI JJIEKTpOHUKH», «KBaHTOBasi Teopus
TBEpABIX Tem», «TepMonMHaMuka W cTaTtucTuyeckas ¢usnka», «Dusuka
KOHJICHCUPOBAHHOTO COCTOSTHUS, «Dusuka MOJTYTIPOBOTHUKOB u
HU3KOpa3MepHbIX cuctem», «KBaHTOBasi U onTUuecKkas SJIEKTPOHHKA» U JIPYTUX
JUCLUIUINH, aKTUBHO UCMOJIB3YIOIIUX MAaTEMAaTUYECKUM anmnapar.

B nucuumninHe paccMOTpeHbl MPEACTaBICHHUS 00 OCHOBHBIX CTPYKTypax U
METO/JaX TEOpHH  OOBIKHOBEHHBIX  JAU(GEepeHIInaIbHbIX  YpaBHEHUH U
BAPUAIIMOHHOTO UCYUCIICHUS.

Hear ocBoenuss aucuuiuinHbl «JuddepeHnanbaple  ypaBHEHUS» -
dbopmupoBaHUEe TpENCTaBlIeHUS 00 OCHOBHBIX CTPYKTYpax W METOJIaX TEOPHH

OOBIKHOBEHHBIX TU(D(PepeHIINaTbHbIX YPaBHEHUN, €€ MECTE M pPOJIM B CHUCTEME



€CTECTBEHHBIX HayK, (opMHUpOBaHHE TNPO(DECCHOHATBHBIX  KOMIIETEHITUH,
CBSI3aHHBIX C MPUMEHEHHEM ammnapara TEOpUHU MJis PEIIeHUs] MPUKIAAHBIX 3ajad,
pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TOBBIIICHUE YPOBHS MaTeMaTHYeCKOU
KYJBTYPBL.

3amaun:

npuoOpeTeHre YMEHHs WHTerpupoBaTh AuddepeHnanbHble YpaBHEHHUS
MEPBOTO U BBICIIMX MOPSIKOB U CUCTEMBI YpaBHEHUH, permaTh 3aaauy Koiy;

npuoOpeTeHre YMEHHMsI TIOCTABJICHHYIO 3ajady MpeJACTaBUTh B BHJE
nudpepeHnanTbsHOTO YPaBHEHHSI ¢ HAYaIbHBIMH YCIOBHUSIMU;

MPUOOPETECHUE YMEHUSI TPOBECTH KAYECTBEHHBIM aHAIM3 MOJYyYECHHBIX
pelieHui, peuTh BONpoc 00 X YCTONYUBOCTH.

JI1s1 ycnenrHoro u3ydeHust Tucuuiuingbl «/uddepenunanbabie ypaBHEHUSD
y 00ydJarouumxcsi JOJKHBI ObITh C(HOPMHUPOBAHBI CIEAYIONIUE MPEIBAPUTEIHHBIC
KOMIIETEHIINH:

CIIOCOOHOCTh HMCIOJB30BaTh COBPEMEHHBIE METOJIbI U TEXHOJIOTHU (B TOM
yucie uHpopMarmoHHbie) B podeccuoHanbHoi AestenbHocTd (OK-5).

B pesynaprare wu3ydeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuxcs

bopMUPYIOTCS CHSAYIOIIUE OO0IIenpodeCcCHOHAIBHBIC KOMITCTCHIIMU (3JIEMEHTHI

KOMITETEHIIUN):
Koxa u dpopmynposka Aransl GOPMUPOBAHUS KOMIIETEH U

KOMIIETEeHIIHH

OIIK-1, crioco6HOCT OCHOBHBIE THIIbI ¥ METOIbI PELICHUS]

IIPEACTABIITh 3Haer OOBIKHOBEHHBIX U hepeHIIaTbHBIX YpaBHEHUN

aJIeKBaTHYIO Y BapUALMOHHBIX 3a/1a4.

COBpPEMCHHOMY ypPOBHIO UCIIOb30BaTh YKA3aHHBIE METOIbI JUIS PEILEHHS

SHaHMH HAYqHYIO Vmeer nuddepeHIMATBHBIX YPABHEHUH 1 BAPHAIIMOHHBIX

KapTHHY MMPa Ha OCHOBE sa1an.

3HAHHS OCHOBHBIX

IIOJIOKCHUH, 3AKOHOB H Brancer | FABBIKAMH perleris nudpepenmatbHBIX

METO/IOB CCTECTBCHHbIX ypaBHEHHH U BapUAI[MOHHBIX 3a/1a4.

HayK U MaTEMaTHKH

Jliist hopMHpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI
«nddepennmanbupie YPaBHEHUS» MIPUMEHSIOTCS METO/IbI

aKTUBHOT'O/MHTEPAKTUBHOTO O0YUYEHHUS: JICKIIUSI-KOHCYIbTAIIUs, JIEKIUsI-0ecea.



AHHOTAIUS TUCHTUNTIHHBI
«IJIEeKTPUYECTBO U MATHETH3M»

VYyeOHast AMCHMIUIMHA «DJIEKTPUYECTBO M MarHeTHU3M» pazpaboTaHa s
CTYJICHTOB 2 Kypca HampaBjieHus noaArotroBku 6akanaBpos 11.03.04, DnexkTpoHuka
U HaHOMJIEKTPOHHMKA B COOTBETCTBUU C TpeOOBaHUAMHU OOpPa30BaATEIHLHOTO
CTaHJApTa, CAMOCTOSITENILHO yCTaHaBIuBaemMoro JIBOY.

OOmrast TPyIOEMKOCTh OCBOCHUS JUCIUILIMHBI COCTABJSIET 7 3a4eTHBIX
eauHuIl (252 yaca). Y4eOHBIM TUIAHOM NIPEIYCMOTPEHBI JIEKIIMOHHbIE 3aHsATus (54
yaca), jabopaTtopHbie paboThl (54 daca), mpakTudeckue 3aHaTHS (54 daca),
camocrositenbHasi padora cryaeHta (90 wacoB, B TOM uucie 27 4YacoB Ha
MOJATOTOBKY K 3K3aMeHy). Jluciuruinaa peanusyeTcs Ha 2 Kypce B 1-M cemecTpe.

JlucuurminHa «NeKTPUYECTBO U MAarHETU3MY JIOTUYECKU U COJACPKATEIIBHO
CBs3aHAa C JPYTMMH HU3yYa€MbIMU JUCIUIUIMHAMU: «MeXaHuKa M MOJEKYJsIpHast
busuka», «Anredbpa», «AHanuTHueckas reomeTpus», «duddepennuansueie
ypaBHEeHUs», «TeopeTdeckne OCHOBBI  AJIEKTPOTEXHUKH», «MaTtepuaibl
ANEKTPOHHOM  TexHUKW», «HaHoanekTpoHuka», «CHeunalbHbIE  Pa3aeibl
AIEKTPOAMHAMUKY JIsT (DOTOHUKI.

Henamu ocBoeHus: y4eOHOU NUCHUIUIMHBI « DJIEKTPUUYECTBO U MATHETU3MY
ABJIAIOTCS (DOPMHUPOBAHKME Y CTYJICHTOB SICHBIX TMPEJCTaBIEHUH 00 OCHOBHBIX
MOHATUSIX W 3aKOHAX (UBUKH, CTUJIA (DU3UYECKOTO MBIIUICHUSI, COBPEMEHHOMU
Hay4HOM KapTuHbl Mmupa. Kypc «DIEKTpUYEeCTBO U MAarHeTu3m» JOJIKEH
MPUBHUBATH CTYJCHTaM BBICOKYIO KYJIbTYPY MOJICIIMPOBAHUS BCEBO3MOXKHBIX
SBJICHUW U TIPOLIECCOB (TEOPETUUYECKUE OCHOBBI AIEKTPOTEXHUKH, DJICKTPUUCCKUE
MAalIUuHBI, JIEKTPOIPUBOJ, DJICKTPUUECKHUE U3MEPEHUS), 3HAKOMHUTh C HAyYHBIMU
METOJIlaMU, a TaKXke MOJTOTOBUTH OOIIETEOPETUUECKYIO 0a3y ISl MPUKIIAIHBIX U
POPHITUPYIOITNX TUCITUTIIINH.

3adauamu OCBOCHUS SIBIIAIOTCA:
® CO3/JaHUE OCHOB TEOPETHMYECKOM IMOATOTOBKH B 00JacTH «DJEKTpUYECTBA U

MarHeTu3Ma», I[O3BOJISIIOIIEC OpPHEHTUPOBAaThCI B TOTOKE HAYYHOH H

TEXHUYECKON MHPOpMAIINU;



U3y4YeHHE OCHOBHBIX (DU3MYECKHX SIBICHUN, OBIaJCHUE (yHIAMEHTAIbHBIMU
MOHATHUSIMM, 3aKOHAMHM W TEOPHUSIMHU KJIACCUYECKOIO DJIEKTPUYECTBA U
MarHeTusma, a Takke MeTo/1aMu (PU3MUECKOT0 UCCIICIOBAHNUS;

(opMHUpPOBaHKE HAYYHOT'O MBIILICHUS;

BbIpa0OTKA  HA4YaJbHBIX  HABBIKOB  MPOBEIEHUS  AKCHEPUMEHTAIBHBIX
UCCJIEIOBAaHUI C PUMEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIM
Y OLICHKH IOTPELIHOCTH U3MEPEHUM;

dbopMupoBanre Mpo(PecCHOHAIBHOTO OTHOIICHHUS K MPOBEACHUIO HAy4HO-
MCCJIEIOBATENBCKUX U MPUKIIAJHBIX padOT, pa3BUTHE TBOPUYECKON MHUIIMATHUBBI
U CaMOCTOSITEJIBHOCTH MBIILIJICHHUS.

OBJIaICHHUC HpI/IéMaMI/I n MCTOJaMH PCIICHUSA KOHKPCTHBLIX 3aJgad U3

QJICKTPHUYICCTBA 1 MAIrHCTHU3MaA,

B pesynbrare

HN3Yy4CHUA

HaHHOﬁ JUCOUIUIMHBL Yy 06yt1a10n11/1xc;1

bopMHpYIOTCA CAEAYIOIINE KOMIETEHIIMH (3J1EMEHTHI KOMIIETSHIIHH ):

Kox u popmyaupoBka Aranbl GOPpMUPOBAHUS KOMIIETEH MM
KOMIIETEH MM
OCHOBHBIE 3aKOHBI, TEOPHUH, MOJIENIH, THIIOTE3bI
S (usukwy, anmapar MATeMATHIECKOTO aHAH3A,
TEOPHHU BEPOATHOCTEH, MATEMATHIECKOI
OIK-2, CTaTHCTHKH
CIIOCOOHOCTD BBISBJIAT - IPOBOUTE (PU3HYECKUI DKCIIEPHMEHT C
€CTECTBEHHOHAYYHYIO NPUBJIEYEHUEM METOIOB MATEMATHYECKON
CYIIHOCTB IPOOGIIEM, CTATHCTHKH ¥ HH(OPMALMOHHBIX TEXHOJIOTHIA,
BO3HHUKAOIIUX B XOJIE Vateer U3JIaraTh KpaTko M JIJAKOHUYHO MaTepuail B hopme
podheCcCUOHATBHOM OTYETOB, AHATM3UPOBATH, JIEJIATh BHIBOIBI;
NEATENBHOCTH, - IPUMEHSTH IPUHIMIIBL, 3aKOHBI, TEOPHUH, MOJIEIH,
IPUBJIEKATD JUIS MX TUIOTE3HI IS aHATN3a KOHKPETHBIX TIPOLIECCOB U
pelienus ABJIEHUI
COOTBETCTBYIOIINH 5 - HAaBBIKaMH PabOThI C SKCIIEPUMEHTATBHBIM
(usmKo-MaTeMaTHYECKHH 000pyI0BaHUEM, METOIUKAMH DKCIIEPUMEHTATLHBIX
arrmapar UCCIIEI0BAHMI, HABBIKAMU PaOOThI C HAYYHOM 1
Braneer METOANYECKOM JINTEpaTypOH;
- OCHOBHBIMH METO/IaAMHU TEOPETHYECKOTO U
SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHMUS, METOAAMH
MOMCKa U 00paboOTKH UH(pOPMAITHH

Jliist hopMHUpOBaHUS BBINICYKAa3aHHBIX KOMITIETCHIIMM B paMKaX JHACIUTITAHBI

((9H€KTpI/I‘I€CTBO N Mar"H€Tusm» IMPHUMCHAIOTCA CICAYIOIHNEC MCTOAbI aKTHUBHOT0/

HHTCPAKTHUBHOI'O O6y‘—IeHI/I$II ((J'IGI(LII/IH-6GC€I[3», KIAUCKYCCHD).




AHHOTAUMS JUCHUILTHHBI
«OnTUKka ¥ aTOMHasA (PU3UKA»

VYyebnas aucuumuinHa «Ontuka ¥ aToMmHas ¢u3MKa» pa3paboTaHa JUis
CTYJICHTOB 2 Kypca HampaBjieHus: noArotroBku 6axkanaBpos 11.03.04, DnekTpoHuka
U HaHOMJIEKTPOHHMKA B COOTBETCTBUU C TpeOOBaHUAMHU OOpPa30BaATEIHLHOTO
CTaHJapTa, CaMOCTOATENBHO yCTaHaBIMBaeMoro JIBOY.

OOmrast TPymOEMKOCTh OCBOCHHSI auciuiuimHbl coctaBisser 5 3E (180
yacoB). YueOHBIM IUTAHOM TNpeycMOTpeHbl Jekuuu (54 dvaca), mabopaTopHbIe
paboTel (36 dacoB), mpakTHUecKue 3aHaThs (36 4acoB), camocTosTeabHAs paboTa
crtyneHta (54 waca, B TOM uyucie 27 YacoB Ha MOJATOTOBKY K 3K3aMEHY).
Huctunnuna «OnTrKa U aToMHas pu3nka» BXOAUT B 0a30BYIO YaCTh JAUCIHUILUIUH
oOpa3zoBaTeILHON TpOrpaMMBbl, peanusyercs B4 ceMmecTpe.

HucrumnHa «Ontuka U aToMHas (U3MKa» JOTHYECKH U COJAEPKATEIHHO
CBS3aHA C APYTMMH HM3Y4Ya€MbIMU JNHCIUIUIMHAMH: «MATEMATHYECKUW aHAIU3»,
«TeH30pHBII U BEKTOPHBIA aHAIU3», «Anredpay, «AHAIUTHYECKAs F€OMETPUSDY,
«Iuddepennmranbupie  ypaBHeHUs», «OnTuka TBepaoro tena», «KpaHToBas u
ONTUYECKAs]  DJEKTPOHUKA», «TeopeTHYecKrue OCHOBBI  DJIEKTPOTEXHUKN,
«OnTryeckue BOTHOBOBD, «HennHelHas onTuKa.

Henamu ocBoeHus yueOHON muctUIIMHB «OnNTUKa W aTOMHAas (PU3UKa»
ABJISIIOTCS  (DOPMUPOBAHUE Y CTYJEHTOB SICHBIX MPEJCTABICHUNH 00 OCHOBHBIX
MOHATUSAX U 3aKOHAX (UBHUKHU, CTHIA (DU3UYECKOTO MBIIUICHUS, COBPEMEHHOM
Hay4yHOUW kapTuHBI Mupa. Kypc «OnTuku u aTOMHOM (PU3UKU» JOJKEH TPUBUBATH
CTYJICHTaM BBICOKYIO KYJbTYPY MOJCIUPOBAHUS BCEBO3MOXHBIX SIBJICHUU U
MpOIIECCOB, 3HAKOMUTb C HAy4YHbIMHM METOJIaMHM, a TaKX€ MOJTOTOBUTh
OOLIETEOPETUYECKYIO 0a3y I MPUKIATHBIX U TPOQUIMPYIOMHUX AUCIUIUIMH.

3aoauamu 0CBOEHUS SABIISIFOTCS:
® CO3/JaHHE OCHOB TEOPETHUYCCKOM IMOJATOTOBKH B OOJIACTH ONTHKH M aTOMHOM

(bU3HUKHY, MO3BOJISIONIEH OPUEHTUPOBATHCS B MOTOKE HAYYHOM M TEXHUUYECKOU

uHdopmaIuu;



® U3yYeHHE OCHOBHBIX (DU3MUECKHX SIBICHUU, OBIaJCHUE (PyHIAMEHTAIbHBIMU
MNOHATUSAMH, 3aKOHAMU U TEOPUSIMHU KJIACCHYECKOM M COBPEMEHHOW (M3HKH, a
TaK)Ke METOAaMH (PU3NUECKOTO UCCIIEI0OBAHUS;

e (opMuUpOBaHHE HAYYHOTO MBIILJICHUS;

e BpIpaOOTKa  HAaYaJIbHBIX  HABBIKOB  MPOBEJACHUS  AIKCIEPUMEHTATIbHbBIX
UCCIIEIOBAaHUI C MPUMEHEHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHM
Y OLIEHKH MOTPEIIHOCTH U3MEPEHUN;

e (opmupoBaHue NPOPECCHOHATHHOTO OTHOIIECHUS K TMPOBEACHHUIO HAy4YHO-
MCCJIEIOBATENBCKUX U MPUKIAIHBIX padOT, pa3BUTHE TBOPUYECKOW MHUIIMATUBBI
Y CaMOCTOSATEIIBHOCTH MBIILIICHUS;

e OBJIAJCHHE TpUEMAMU M METOAAMHM pEUICHUS KOHKPETHBIX 3a7ad U3
pa3nuYHbIX 00JacTeil PU3HKU.

HavajbHble TpeOOBAHUSA K OCBOCHUIO JAUCHOUILIMHBI: 3HAHUC OCHOB KYpPCOB

«MexaHuKa U MOJIEKYJIsipHas (U3HKa», «DJIEKTPUUYECTBO U MAarHeTU3M», 3HAHUE
HayaJl MaTEeMaTUYECKOr0 aHallh3a, aHAJIUTHYECKOM TeOMETpUuu (BEKTOPHOM
anreOppl) B 00BEME OJHOIO MPEALIECTBYIOIIUX CEMECTPOB  OOy4YEHUs
(npousBonHas, auddepeHuman (QYHKOIUM OJHOM © MHOTHX NEPEMEHHBIX,
uHTerpai, nuddepeHIuanbHbIe ypaBHEHU).

B pesynbraTe u3yueHus JaHHOM JAMCHUIUIMHBI Yy  OOyYaroIIHUXCs

bopMHpYIOTCA CAEAYIOIINE KOMIETEHIINH (371€MEHThI KOMITIETEHIIM ):

Kon u HaumeHoBaHue Jtanbl GOPMHPOBAHUA KOMIICTCHIMHU
KOMIIETeHIIUH

OIIK-2, 3Haer 3aaun (PU3UKH, arapaT MaTeMaTH4ecKoro

CIIOCOOHOCTbH BBISIBIISATH aHaJln3a, TEOPUU BEPOSATHOCTEH, MaTEMaTHYECKON

€CTECTBEHHOHAYUYHYIO CTaTHUCTHUKH

CYIIHOCTb IIPOOIIEM, Ymeer MIPUMEHSTH 3aKOHBI JAHHOUN HUCUUIUIMHBI,

BO3HUKAIOIINX B XOZE 0000111aTh, aHAIM3UPOBATH HH(DOPMAITHIO,

npodeccnoHanbHOMI MIPUMEHSIET almapar TEOPUU aITOPUTMOB, (DU3UKU

AEATEIBHOCTH, Brnaneer | HaBbIkaMu paOOTHI C SKCTIEPUMEHTAIBHBIM

MIPUBJIEKATH JUISI UX 000pyI0BaHUEM;

peIeHHMS METOJIMKAMH SKCTIEPUMEHTAIIbHBIX UCCIIEIOBAHUM;

COOTBETCTBYIOIIHIA HaBBIKAMHU paOOThI C HAYYHOU U METOINYECKOM

(bu3MKO-MaTeMaTHYECKUN JUTEpaTypoii;

ammapar OCHOBHBIM JKCIIEPUMEHTAIIEHBIM MaTEPHAIIOM,
0COOEHHO TEMH ONBITHBIMU (PaKTaMH, KOTOpBIE
JeaT B OCHOBE HauboJiee BaXKHBIX (PU3NIECKUX
3aKOHOB




AHHOTAUMS JUCHUILTHHBI
«TeopeTnueckne 0CHOBBI JJIEKTPOTEXHUKH
JucunminHa «TeoperTnyeckue OCHOBBI AIIEKTPOTEXHUKIY MPEIHA3HAYEHA IS
CTYIEHTOB 2 Kypca mo Hampabiienuto noarotoBku 11.03.04 DOnexTpoHuka u
HAHODJIGKTPOHUKA  pa3paboTaHa B COOTBETCTBUM  C  TpeOOBaHUSMU
00pa30BaTeIbHOTO CTaHAApTa, CAMOCTOATEIBHO YCcTaHaBIMBaemMoro J[BOY.
OOmiasi TpyJOEMKOCTh OCBOCHHSI JMCLUUIUIMHBI COCTABIIAET 6 3a4eTHBIX
eauHuIbl, 216 yacoB. Y4UeOHBIM IMJIAHOM MPETyCMOTPEHBI JICKIIMOHHBIE 3aHSTHS
(72 gaca), maboparopHsbie 3aHsaTHs (72 yaca), camocTosTenbHas padora (72 daca, B
TOM 4ucJie 27 4acoB Ha MOJrOTOBKY K 3K3aMeHy). JucuumivHa peanusyercs Ha 2
Kypce B 3, 4 cemecTpax.
JucnnmumHa —«Teopetnueckre OCHOBBI  DJIEKTPOTEXHUKW» OTHOCHUTCS K
0a30BOI YaCTH JTUCUHUILIMH 00pa30BaTEIbLHON MPOrPaMMBbI.
Kypc 6a3upyercst Ha Takux JUCHUIUIMHAX, Kak «MexaHuKa U MOJIEKYJIsIpHas
buzukay, «IJIEKTPUYECTBO U Mar"HeTusm», «OnTthuka W aTomMHas (QU3NKay,
«Marematuueckuit ananuzy, «JIuddepeHmanbubie ypaBHEHUS.
Kypc «TeopeTrnueckue OCHOBBI SJIEKTPOTEXHUKU» JAeT CTYyJEeHTam
0a30BbIC 3HAHHS IO DSJCKTPOTEXHUKE U DIIEKTPOHUKE, 3HAKOMHT CTYJICHTOB C
KOMIIOHEHTaMH 3JIEKTPOHHBIX IENEN U UX CBOMCTBAMH, C METOJAMU MX aHAIU3a U
MPOCTEMIIMMH yCTPOWCTBAMH HAa HX OCHOBE. JTHU CBEIECHHUS NOATOTABIIMBAIOT
CTYJIEHTOB K 0o0Jiee TIIyOOKOMY M3YUYEHHIO MHUPA AJICKTPOTEXHUKU U JICKTPOHUKH,
YTO HEOOXOAMMO JUIsi TPAaMOTHOM HSKCIUTyaTalldd COBPEMEHHOM TEXHUKU U €€
COBEPLIEHCTBOBAHUS.
B pe3ynbTaTe 0CBOCHUS TUCHUTIITUHBI 00YUYaIOMUNACS TOJDKEH YMETh:
® YUTaTh CTPYKTYPHbIE, MOHTaXHbIE M  MPOCThIE  NPUHIUINHAIHHBIC
AIEKTPUYECKUE CXEMBI;

® pacCUMTHIBATH U U3MEPATh OCHOBHBIE MAPAMETPHI MPOCTHIX IEKTPUUYECKUX, U
AJIEKTPOHHBIX LIEIEH;

® HCIIOJIb30BaTh B padOTE AIEKTPOU3IMEPUTENLHBIE IPUOOPHI;

® TIPOU3BOAUTH KOHTPOJIb MTAPAMETPOB PAOOTHI ANEKTPOOOOPYTOBAHHS;



IKCILTYaTHPOBATh ANEKTPOU3IMEPUTENIbHBIE IPUOOPBHI;
KOHTPOJIMPOBAaTh KAYECTBO BBINOJIHAEMBIX PadOT.

B pesynbraTe 0CBOEHUS AUCHUIUIMHBI O0YYaIOUTHIICS TOJKEH 3HATh:
€AUHULBI W3MEPEHUs CUJIbl TOKA, HANPSIKEHUS, MOLIHOCTH 3JIEKTPUYECKOTO
TOKA, COPOTUBIICHUSI IPOBOJTHUKOB;

METOAbl  pacyeTa M  HM3MEpPEHUsT OCHOBHBIX  IapaMETPOB  MPOCTHIX
ANEKTPUUYECKUX, IIEKTPOHHBIX LEIEH;

CBOMCTBA OCTOSIHHOTO Y IEPEMEHHOTO 3JIEKTPUUYECKOTO TOKA;

NPUHIUIBI TIOCIEA0BATENIBHOIO U MapalIEIbHOTO COEAMHEHUS IPOBOJIHUKOB U
MCTOYHUKOB TOKA;

AIIEKTPOU3MEPUTEIILHBIE MPUOOPHI (aMIEpPMETp, BOJBTMETP), UX YCTPOMCTBO,
MPUHLHNI ICUCTBUA U MPAaBUIA BKIIFOUEHUS B SJIEKTPHUUECKYIO LIETIh;

OCHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH;

TEXHUYCCKYIO TCPMUHOJIOTHIO;

B pesynbrare

3a3CMJICHUC, 3aHYJICHUC.

HN3YyUCHUA HaHHOﬁ JUCHOUIUIMHBL Yy O6y‘IaI-OIHI/IXCSI

(bOopMHPYIOTCA CAEAYIOIIHNE SJIEMEHTHI KOMIIETEHIIHI:

Kon u
¢opmyaupoBka Jrtanbl GOPMUPOBAHUA KOMMETEHIHI
KOMIIeTeHIIHH
€IMHULIBI U3MEPEHHsI CUIIbI TOKA, HAIPSKEHHUS,
MOIITHOCTH SJIEKTPHYECKOTO TOKA, COMTPOTUBIICHUS
3HaeT MIPOBOJIHUKOB;
METOJIBI pacdeTa U U3MEPEHHUs] OCHOBHBIX TTapaMeTPOB
OIIK-3, MIPOCTHIX AIEKTPUUYECKHX, SJIEKTPOHHBIX LIETIeH;
CIIOCOOHOCTh
YUTaTh CTPYKTYpPHBIE, MOHTAXHBIE U IPOCTHIE
peraTh 3a/1aun
MPUHIUTTHATIBHBIE SJIEKTPUIECKUE CXEMBI;
aHaM3a v pacyera
paccUMTHIBaTh U U3MEPSATh OCHOBHBIE TapaMeTphl
XapaKTePUCTHK Ymeer o
MPOCTHIX AIIEKTPHUECKUX, H AIEKTPOHHBIX IIETIEH;
AIIEKTPHYECKUX
Heneit UCIOJIb30BATh B pab0Te JIEKTPOU3MEPUTEIbHBIE
prOOpbI
METOZaMH PEIICHNUs 3aad aHaIu3a U pacyera
Brnaneer XapaKTePUCTHK JIEKTPHUUECKUX IeTNei Ha OCHOBE
0a30BbIX 3HAHUH IEKTPOTEXHUKH




Jliis popMUpOBaHUS BBIIIEYKAa3aHHBIX KOMIIETEHIIUN B paMKax JUCIMUILTAHBI
«TeopeTudeckre OCHOBBI 3JIEKTPOTEXHUKUY» MPUMEHSIOTCS  METOJbl aKTUBHOTO/
MHTEPAKTUBHOTO O0YYCHHUS:
® JIEKIIHS Mpecc-KOH(epeHIus
® KOJUICKTUBHAS MBICIUTENbHAS JESITEIbHOCTD

A Taxxe MHIUBUAYaJIbHBIE METObl AKTHBHOTO O0YYECHHUS:

¢ BBIIIOJHCHHUC IIPAKTHUYCCKHUX 3a/1a4.



AHHOTAIUS TUCHTUNTIHHBI
«MeTposorudeckoe odecrnevyeHue MPOM3BOCTBA MATEPUAJIOB U U3/1eJTH Il
3JICKTPOHHOM TEXHUKH»
Pabouass mnporpamma npenHasHaueHa I CTYIEHTOB 3 Kypca IO
HarpasiaeHuto moArotoBku 11.03.04 «DnexkTpoHHKa U HAHOAJIEKTPOHHUKAY, 00IIas
TPYJAOEMKOCTb JTUCHIUIUIMHBI 4 3a4eTHBIX eAuHUIIBI (144 daca).
Y4eOHbIM TUIAaHOM MpeayCcMOTpeHbl Jekiuu (36 uyac.), yabopaTopHbIE
pabots! (18 uac.), camocrosiTenbHast pabora ctynenrta (90 dac., B Tom yucie 45
Yac. Ha MOATOTOBKY K dk3aMmeHy). JluciumimHa «MeTrposornueckoe odecreueHne
MPOU3BOJICTBA MAaTEPHUAJIOB U U3JICTUN DJIEKTPOHHOW TEXHUKU» BXOJIUT B 0a30BYIO
YacTh IMKJIA JUCHUILIMH O0O0pa30BaTEIbHOM MpOTrpaMMBbl, peanu3yercss Ha 3-M
Kypce, B 6-M ceMecTpe.
Heap  u3yyeHus  AUCHUIUIMHBL  IOJYYEHUE  OCHOBHBIX  HAy4HO-
MPAKTUYECKUX 3HAHMM B 00JIACTH METPOJIOTHM, CTaHIAPTH3ALMU, HEOOXOIUMBIX
JUIS. pelIeHusl 3a7ad OOeCIeUeHUs] €IMHCTBA U3MEPEHUM M KOHTPOJII KadyecTBa
MPOYKIIMU; 110 METPOJIOTUYECKOMY M HOPMAaTUBHOMY OOECIICUCHHUIO pa3padOTKH,
MPOU3BOJICTBA, HUCMBITAHWM, OKCIUTyaTallud U  yTWIM3aUUK  [POAYKIUH,
TJTAHUPOBAHUSI M BBITIOJTHEHUST PA0OT M0 U3MEPEHHIO XapaKTEPUCTUK TIPOTYKIIUU U
MOCJHEAYIOMIE  OIEHKE MX COOTBETCTBHUS TEXHUYECKHMM  HOpMaM; IO
METPOJIOTUYECKON SKCIIEPTU3E, UCIIOIB30BAaHUIO COBPEMEHHBIX WH(POPMAITMOHHBIX
TEXHOJIOTUI MPY MPOEKTUPOBAHUU U IPUMEHEHHUH CPEJICTB UBMEPEHUI.
3anayu:
® 3y4YCHUE OCHOBHBIX MOHSTHUI B 00JIACTH METPOJIOTHH;
® OCBOCHHE METOJOB OOpaOOTKU PE3yJbTaTOB MHOTOKPATHBIX M3MEPEHUU TpH
HAJIMYUU CITyYalHBIX U TPYOBIX COCTABJISIFOIINX MOTPEUTHOCTEH;

® 3y4YCHUE OCHOB TEXHUYECKUX PErJIaMEHTOB, HAIIMOHAIBHBIX CTaHIAPTOB H
CBOJIOB TIPaBUJI;

® H3yYCHHUE XapPaKTEPUCTHK MATEPUATIOB U U3JEIUN MUKPO-, HAHORJIEKTPOHUKH U

OCHOBHBIX TCXHHYCCKUX CPCACTB AJIA UX U3MCPCHUA,



® u3ydeHHE OCOOCHHOCTEH MPUMEHEHHUS CHEIUATbHBIX TEXHUYECKUX CPENCTB,
MPUMEHSIEMBIX MPU KOHTPOJIE KAYECTBA M3/CJIMA MPU MaCCOBOM MPOU3BOJCTBE
C YU4€TOM CIeu(UKHA MUKPOIJIEKTPOHUKH;

® MpUOOpPETEHHE HAaBBIKOB OOpa0OTKM MACCHUBOB JaHHBIX, IIOJy4aeMbIX B
pe3yabTaTe NPOBEICHUS YKCIIEPUMEHTA B PEKUME PEaTbHOTO BPEMEHHU;

® MpUOOpPETEHHE HABBIKOB BBHIOOpPAa MaTEMAaTHYECKOIO armapara, ajJrOpUTMOB,
MIPOrPaAaMMHOr0 TMPOAYKTA M3 PACHPOCTPAHCHHBIX CHUCTEM MaTEMaTHYE€CKOIO
oOecrieueHus JIS BBITIOJIHCHUS TPEABAPUTEIBHON pabOThl 1O TOUCKY
3aKOHOMEPHOCTEH.

N3yuaemblii MaTepuall SIBIISICTCS HEOOXO0IUMOK 0asoii TSt
npodeCCUOHAIBHOW ~ JICSITEILHOCTH, B KOTOPOM 3aKJIajbIBAlOTCS OCHOBHBIC
TEOPETUYECKUE M TMPAKTUYECKUE 3HAHMS, HABBIKK M YMEHHUSA JJIsl PEIICHUS
WU3MEPUTEIBHBIX 3a7a4 U COOJIIOJCHUS TPEOOBAaHUN TEXHUYECKUX PErIaMEHTOB,
HAIIMOHAJIBHBIX CTAHJAPTOB U CBOJIOB MPAaBUJI; 3TO MO3BOJISIET 0O0y4aeMbIM peliaTh
BOIIPOCHI OIICHKM KayecTBa TEXHUYECKUX W3JeIui, OOecreyeHuss TOYHOCTU
WU3MEPEHUN, TPAMOTHOE OCYIIECTBICHUE TUIAHUPOBAHUS U BBITIOJHEHUSI pabOT 1Mo
OIIEHKE COOTBETCTBUS MPOAYKIIMU MIPUHATHIM TEXHUYECKUM HOPMaM.

B pesyaprare wm3ydeHUs JaHHOM JUCHUIUIMHBL Y  OOyYaroIIUXCs
dbopmupyroTca cieayomme oomenpodeccuoHanbHbie U IpodeccroHaIbHbIe

KOMITETEHIIUU (DJIEMEHTHI KOMIIETEHIIUH).

Koa u
(popmynpoBka Irtansl GopMHPOBAHHUA KOMIIETCHIIUH
KOMIIETeHIINH
OCHOBHBIE CIIOCOOBI rpa)MIECKOro MPeJICTABICHUS MACCUBOB JaHHBIX;
OCHOBHBIC PaCTPOBBIC U BEKTOPHBIC Ipaduueckue GopMaThl, CpeACTBa
WX PEIaKTHPOBAHUS;
OIIK-5 OCHOBHBIE TIPUEMBI PabOTHI B MPOTPAMMAaX JUIsl IIOCTPOCHUS Pa3INIHBIX
Croco6HOCTD rpaduKoB, IUarpaMM, CXeM B PaCTPOBOM M BEKTOPHOM (opMaTax, ux
UCIIOJIB30BATH 3HaeT PEAAKTUPOBAHUAA,
OCHOBHEIE OCHOBHBIE TTPUEMBI pabOTHI IPH 00Pa0OTKE FIKCIIEPHUMEHTATEHBIX
TIPHEMBI JIAHHBIX XOTs OBl B OJJHOM M3 ITAKETOB MaTeMaTHIECKOTO
006paboTKH 1 mozenmupoBanus u pacuetoB (MathCAD, MATLAB wunu apyroit);
TIpe/ICTaBICHUS OCHOBHBIE TIpHeMBI paboThI B TabmmuHOM mporeccope MicrosoftExcel
SKCIIEPUMEHTAIb WJIM aHaJIoTe.
HBIX JaHHBIX MPOBOJUTH PAHKUPOBAHUE, COPTUPOBKY MAaCCHBA ITOIYyYEHHBIX
Vieer AKCIIEPUMEHTAIBHBIX PE3YJIbTATOB;
MIPOBOJIUTH BEIYHCIICHNE CTAHAAPTHBIX CTATUCTHICCKUX XapaKTEPUCTUK
AHAJIM3UPYEMOTO Psijia BEIHMYWH;




AHAJIM3UPOBATH PSI/IbI BEJTUYMH Ha MPEIMET TIOBTOPSEMOCTH,
BOCHPOHU3BOIUMOCTH XapaKTEPUCTHUK, UCKITIOUATh TPpyObIe
[TOTPEIIHOCTH, IIPOMAaXH, IIPOSABJISIOIIMECS B PE3y/IbTaTaX U3MEPCHHIA;
CTPOUTH MPOCTeHIne rpauKy B MporpaMMax pacTpoBOi B BEKTOPHOM
rpaduku: MathCAD, MATLAB, Origin, Excel;

[IPOBOAMTD AIIPOKCUMALIMIO U AHAJIM3UPOBATh TCHICHIHH
3aBUCHMOCTEH ITPH [TOMOIIY IIAKETOB YUCICHHOI'O MOACINPOBAHHUS
(MathCAD, MATLAB);

MIPOBOAMTH MPOCTEHIITNE CHCTBHS B TAOJUYHOM MPOIIECCOPE
MicrosoftExcel wim aHanore.

Bnaneer

HaBBIKAMH HMCIOJIb30BAHUSI OJTHOTO M3 MMAKETOB YHCICHHOTO
MOJICJINPOBAHMS WU CHIEIMAIN3UPOBAHHOTO MAaKeTa AJIs
CTaTUCTUYECKOI 00pabOTKH monydeHHbIX pe3yabraTtoB (MathCAD,
MATLAB u ap.) A5l OLICHKH COCTOSATEIBHOCTH, IOCTOBEPHOCTH
[IOJTy9IEHHBIX PE3Y/IbTATOB M HUCKIFOUEHHS I'PYOBIX MOIPEIIHOCTEMH;
HaBBIKAMU IIOCTPOCHHUS CIIOKHBIX AUArpaMM, Ipa)KoB; HECKOIbKUX
3aBHCUMOCTEN Ha OJHOM rpaduke, HO B Pa3HBIX OCsX; rpaduKoB B
JIOTapU(PMHUYECKHUX U ABOMHBIX JIOTapU(MHUECKUX OCSIX; CIOMKHBIX
rpauKOB C BBIIEIIEHHBIMU O0JACTSAMU JIJISl HEOOMBIIUX CXEM H
MOSICHCHUH;

HABBIKAMH MPOBEACHUS MMPOU3BOJIBHBIX MATEMaTHYECKUX OTIepalni,
JNeMCTBUM Haa OOJIBIIMMU 110 00BEMY MAaCCHBAMU 3KCIIEPUMEHTATBHBIX
pe3yAbTaTOB B OJJHOM M3 MAKETOB MATEMAaTHUYECKOTO MOJICITUPOBAHUS
(MathCAD, MATLAB);

HaBBIKAMU TIOCTPOCHHS CIIOKHBIX TaOIHIT, 0(hOpMIICHHS TaOIHII 110
3aJaHHOMY L1a0JIOHY; UCIIOJIb30BAHUS PA3JINUHBIX CXEM aJpecaliy U
(uKcannu cchlIOK; UCTIOB30BaHUS BCTPOSHHBIX CPEICTB JUIS
MPOBEACHUS ONTUMH3ALNN U HAXOXKACHUSI TPUOIMKEHHBIX YHCITEHHBIX
pesynbraToB B MicrosoftExcel umu ananore.

OIIK-8
CnocoOHOCTh
HCIIOIL30BaTh
HOPMAaTHBHbBIC
MIPaBOBbIC
JIOKYMEHTHI B
CBOECH

eI TEILHOCTH

3HaeT

OCHOBHYIO CIIPaBOYHYIO JINTEPATYpPy [0 OCHOBHBIM pa3zienam
METPOJIOTHH, CTAHAAPTU3ALNH, CEPTUDHUKALIIHN;

OCHOBHBIE 3aKOHBI, Kacaromuecs 00ecTiedeHus eIMHCTBA N3MEPCHUIA;
OCHOBHBIE 3aKOHBI, 00€CTICUNBAIOIINE HA/IIEXKAIIee KaYeCTBO
MPOIYKIUH U YCIIYT;

OCHOBHBIE METOJMYECKNE HHCTPYKIIUU U PEKOMEHIAINH T10
MIPOBEICHUIO U3MEPEHU B pa3IMUHBIX YCIOBUSIX U 00paboTke
PEe3yJIbTaTOB OHOKPATHBIX M MHOTOKPATHBIX HAOIIOICHHUH TTpH
U3MEPEHUSIX;

CTPYKTYpY MOBEPOYHBIX CXEM U MOCIIEI0BATEILHOCTD NEepeaun
pa3Mepa eJUHUIIBI OT 3TaJIOHA K CPEICTBAM U3MEPEHUIL;
OpraHM3aIlMOHHBIE OCHOBBI METPOJIOTMH U CTaHAapTH3anuu B PO.

VmMeer

II0JIB30BaThCs! CIIPAaBOYHOM JINTEPATYPOU IO OCHOBHBIM pas3zieiiaM
METPOJIOTHH, CTaHIAPTU3ALMH, CepTUHUKALINY;

HaXOJIUTh B 3aKOHAX, HAIIPABJICHHBIX Ha 00eclieueHNe €ANHCTBA
A3MEPEHUN U HAJUICKALIETO KAYECTBA IPOAYKIIUU U YCIIYT,
MIOJIOKEHHS, KaCAIOIINECs] KOHKPETHON MPeIMETHOH 00J1aCTH U CBOEH
00J1aCTH AEATEILHOCTH;

10JIb30BAThCSl COOTBETCTBYIOIMMHU METOINYECKUMH HHCTPYKLUSAMU U
PEKOMEHJALUSIMH TP [UIAHUPOBAHUM U ITPOBEACHUM U3MEPEHUM, ITPU
00paboTKe pe3yIbTaTOB OJHOKPATHBIX U MHOTOKPATHBIX HAOMIOACHUI
IIpY U3MEPEHUU;

I10JIb30BAThCS CIIPABOYHOM JIMTEPATYPON U TEXHUUYECKOH
JOKYMEHTAIMEH, IpuIaracMom K CpefcTBaM U3MEPEHNS U KOHTPOJIS.

Bmaneer

HaBBIKAMH TTOMCKA HEOOXOJIMMOM CIIPAaBOYHOM JTUTEPATYPHI 110
COOTBETCTBYIOIIUM pa3zieiaM METPOJIOTUH, CTaHAAPTH3ALUH 1
cepTuduKanuy;




HaBBIKaMU ITOMCKA HEOOXOIUMOW HOPMATHBHOH, 3aKOHOIaTEIBHON
nH(pOpMAaIH, KacalolIeicsi BOMPOCOB SMHCTBA U3MEPECHUN U
obOecreyeHns KauecTBa;

HaBBIKAMU HCIIOJIb30BaHUS OTACIBHBIX 3JICMCHTOB HOPMAaTUBHOTO U
3aKOHOJ/IATEJIBHOTO XapaKTepa Mo BOIPOcaM €IMHCTBA U3MEPEHUH U
o0ecreueHus Ka4eCTBa, B MPAKTHUYESCKOMN IEATCIIbHOCTH;
METOIUKaMHU BbIOOpa, IOCTPOCHUS IOCICI0BATEILHOCTH IPOBEICHHUS
SKCIIEPUMEHTA, pacueTa pe3yJibTaTa, BEIUUCICHUS TTOTPEITHOCTEH,
OCHOBBIBASICh HA METOJAMYECKUX UHCTPYKIUAX, PEKOMCH/IAITUAX.
HABBIKAMH HCIOJIH30BAHUS TEXHUUECKON JJOKYMEHTAITMH Ha CPEJICTBO
M3MEPEHUsI TIPH pacyueTe MOTPEIIHOCTEH B YCIOBUAX H3MEPEHUH,
OTJIUYAIONIUXCS OT HOPMAITLHBIX.

I1IK-10
I'oTOoBHOCTB
OpraHU30BLIBATH
METPOJIOTHIECKO
e obecnieyeHne
MTPOM3BOICTBA
MaTepUaIOB U
U3IEeIun
3IEKTPOHHOU
TEXHUKHU

3HaeT

OCHOBHBIE IIpaBuJIa 0QOPMIICHHS KOHCTPYKTOPCKOM U TEXHUYECKOH
JOKYMEHTAIUH I TPOU3BOICTBA MaTEpHAIIOB U U3JIENHUN
3JIEKTPOHHOU TEXHUKHU;

OCHOBHBIE CTaHJAPThI, TCXHUYECKHE YCIOBHS U APYyTUe HOPMATHBHEIE
JOKYMEHTHI, perflaMeHTHPYIOIUE TPOU3BOJCTBO MAaTEPUATIOB U
W3AEUN EKTPOHHOU TEXHUKU;

OpPraHHU3aLMOHHBIE OCHOBBI METPOJIOTHH, Kacarouyecs MpOn3BOACTBA B
00JIaCTH MHUKPODJIEKTPOHUKHY;

0053aHHOCTH METPOJIOTUYECKOH CITY>KOBI IPEAIPHUSITHS,
MIPOU3BOIAIIETO U3IENNS MUKPO-, HAHOIIEKTPOHUKH;

OCHOBHBIE TEXHUYECKHE CPECTBA U3MEPEHHH, KOTOPHIMU MOJIb3YIOTCS
IIpY €AMHUYHOM, MEJIKOCEPUITHOM U CEPUITHOM ITPOU3BOJCTBE B
MHUKpPO- 1 HAHODJIIEKTPOHUKE;

MIOCIIE0BATENBHOCTh KOHTPOJIA, IPOBEACHUS OLIEHKH COOTBETCTBHSA
TOTOBBIX M3/IE€THH pa3IMYHBIM HOPMATHBHBIM TOKYMEHTaM.

Ymeer

COCTaBJISITH B MPOCTEHIINX CIy4asiX OTAEIbHBIC 3JIEMEHTHI
KOHCTPYKTOPCKOH M TEXHUUECKON TOKYMEHTAIMH JJIsl IPOU3BOJICTBA
MaTepUaOB U U3JIETUN ANEKTPOHHON TEXHUKH;

PYKOBOJCTBOBATHCS MOJOKEHUSIMUA CTAaHAAPTOB, TEXHUUECKUX
PETIaMEHTOB, PETYIUPYIONIUX MPOU3BOJICTBO MATEPUAIIOB U M3ACTHN
3JIEKTPOHHOW TEXHUKHU;

Ha MPaKTHKE UCIIOJIb30BaTh OPraHU3alOHHBIE OCHOBBI METPOJIOTHH,
KacaroIyecst IPOU3BOCTBA B 00JIaCTH MUKPO3JIEKTPOHHKH;
YaCTUYHO BBITIOJIHATH 0053aHHOCTH Pa0OTHHKA METPOIOTUYECKOM
CITy>KOBI IPEeTPUATHS;

HCHOJIBb30BaTh TEXHUUECKUE CPEACTBA U3MEPEHUH, IPUMEHSIEMbIE B
CEpUITHOM MTPOU3BOJICTBE U3/ICTHI MHUKPOIICKTPOHHKH;
OCYIIECTBIISTH KOHTPOJIb XapaKTEPUCTHK FOTOBBIX M3/ICIUN U UX
COOTBETCTBHE OCHOBHBIM TOJIOKEHHUSIM HOPMAaTUBHBIX JIOKYMEHTOB.

Bnaneer

HaBBIKAMH COCTaBIICHUS HEKOTOPBIX Pa3/IeIOB KOHCTPYKTOPCKOM U
TEXHUYECKOW JOKYMEHTAIINH JIJISl TIPOU3BOJICTBA MAaTEPHAIIOB H
U3AENUN IEKTPOHHOU TEXHUKU;

HaBBIKAMH HCTOIH30BaHUS CTAHAAPTOB, TEXHUYECKUX PETIAMEHTOB,
PETYIHPYIONUX MPOU3BOACTBO MATEPHAIIOB M U3/IEIINN TIEKTPOHHON
TEXHHUKH;

OpraHU3aAIMMOHHBIMI OCHOBAMHU METPOJIOTHUH IPUMEHHUTEIHLHO K
MIPOW3BOICTBY MU3MICTUI MUKPOIJIEKTPOHHKHY;

OT/ICNBbHBIMY HAaBBIKAMU PA3IMYHBIX pAOOTHUKOB METPOJIOTHIECKOM
CITy>XOBI IPEeATIPHSTHS;

ITAPOKUM apCEHATIOM TEXHUYECKUX CPEACTB M3MEPCHHM MIJIS PEIICHUS
LIMPOKOIO CIIEKTPa U3MEPUTENBHBIX 3a]]a4, BOSHUKAIOUIUX MPU
MPOU3BOACTBE U3AEIUA MUKPOIIEKTPOHUKH;

pueMaMt U METOJIaMU KOHTPOJIS XapaKTePUCTUK TOTOBBIX M3ICTUN U
COOTBETCTBHUSI UX 3aSIBICHHBIM HOPMaM.




I1K-19
CnocoOHOCTE
COCTaBJIATH
3asBKH Ha
3aI1acHBIE
JIETAIN U
pacxojHbIe
MaTepHalbl, a
TaKXkKe Ha
MOBEPKY H
KaITnOPOBKY
anmaparypsl

3Haer

CTPYKTYpY 3asBKH Ha 3allaCHbIC ACTAIN M PaCXOAHbIE MaTEepPHabI;
CTPYKTYpY 3asBKH Ha MOBEPKY U KaTUOPOBKY anmaparypsl;
[10CJIEI0BATENILHOCTD [IPOBEIEHHSI JUArHOCTUKU M CAMOCTOSITEIIbHOM
KaJTHOPOBKM OTHOCHTEIBHO HECTIOKHBIX YCTPOUCTB;
[IOCJIEZI0BATENIBHOCTD MTPOBEACHUSI TUATHOCTUKY U BBISBICHMUS
HEHCIIPABHBIX JI€TaJlel, y3710B B OTHOCUTEIBHO HECIOXKHBIX
YCTPONCTBAX, IPUTOAHBIX K PEMOHTY B pPa0OUYMX YCIIOBHSX;

POJIb METPOJIOTHUECKON CITYKOBI IPEANPHUATHS U 00S3aHHOCTH
KaXX/I0TO U3 €€ padOTHHUKOB;

POJIb FOCYJaPCTBEHHBIX LICHTPOB CTAHAAPTU3ALMH U METPOJIOTHH B
o0ecreYeHnH eIMHCTBA U3MEPEHUH.

Ymeer

COCTaBIIATH 3asBKU HA 3allaCHBIC IETAN U PACXOIHBIC MAaTEPHAIIBI;
COCTAaBIISITh 3aBKH Ha ITOBEPKY U KaTUOPOBKY anmaparypsl;
CaMOCTOSITEIbHO KaTMOpPOBaTh OTHOCUTENHHO HECIOXKHBIC YCTPONCTBA;
CaMOCTOSITEBHO BBISBIISATH HEUCTIPABHBIC IETAIH, y3JIBI B
OTHOCHTEIILHO HECIIOKHBIX YCTPOHCTBAX, IPUTOIHBIX K PEMOHTY B
pabouux ycrnoBHsIX;

BBITIONHATH 00SI3aHHOCTH PaOOTHHKA METPOIOTHYECKON CITY KOBI
TpeATIPUSTHS;

MMOJIB30BATHCA YyCJIIyIaMHi IICHTPOB CTaHAAPTU3AIIMH U MECTPOJIOTHUH JJId
MpOBCACHUSA KaHI/I6pOBKI/I 1 MMOBCPKU OTHOCUTECIILHO CJIOKHBIX CPEACTB
HU3MEPECHUMN.

Bnaneer

HaBbIKaMU COCTABJIEHUS Pa3IMUYHBIX 3aSBOK Ha 3allacHble JAeTall U
pacxoHble MaTepHabl;

HaBBIKAMU COCTABJICHUS Pa3JIMYHBIX 3asIBOK Ha ITOBEPKY M KaJTMOPOBKY
anmnapaTyphl;

HaBBIKAMU KaJTMOPOBKU Pa3IMYHBIX YCTPOMCTB, IS KOTOPBIX MOKHO
MIPOBOJUTH AAHHYIO IPOLEAYPY B PaOOUMX YCIOBHUSAX;

HavyaJbHBIMU HaBBIKAMH CAMOCTOSITEIILHOIO PEMOHTA OTHOCUTEIHHO
HECIIOKHBIX YCTPOMCTB, MPUTOJHBIX K PEMOHTY B pabOUYMX YCIOBHSIX;
HaBBIKaMHU paOOTHUKA METPOJIOTHYECKON CIIYXKObI IPEANPHUSITHUS;
HaBbIKaMU OpraHU3alluH B3aUMOAEHCTBUSA C IICHTPaMHU
CTaHIapTHU3AlUK U METPOJIOTHH B YaCTH TIOBEPKHU CIIOKHBIX CPEJICTB
HU3MEPEHUMN.




AHHOTAUMS JUCHUILTHHBI
«MarepuaJjibl 3JIEKTPOHHOU TEXHUKI)

VYyebnas aucturuimHa «Martepuaibl 3JEKTPOHHOW TEXHUKH» pa3paboTaHa
JUIsL CTYACHTOB 2 Kypca HampabieHusi OakamaBpuata 11.03.04 DnexTtpoHuka u
HAHORJIGKTPOHUKA, B COOTBETCTBUM C TpeOOBaHUSIMU 00pa30BATEIHLHOTO
CTaHJapTa, CaMOCTOATENBHO yCTaHaBIMBaeMoro JIBOY.

OOmrast TPyJOEMKOCTh OCBOCHHSI TUCIUIIMHBI COCTaBIIICT 5 3a4€THBIX
eaunul (180 yac.). Y4eOHBIM TUIAHOM MPENYCMOTPEHBI JEKIIMOHHBIE 3aHATUS (36
yac.), mabopatopHbie 3aHsTHs (36 "ac.), camocTosTenbHas pabora cryaenta (108
4acoB, B TOM 4YHcCie€ 36 4YacoB Ha NOJArOTOBKY K 3K3aMeHy). JlucuuruivHa
«Marepuanbl  JJEKTPOHHOM  TEXHHUKH»  BXOJAUT B  0a30Byl0  4acTh
po(eCcCUOHANBHOTO UKJIA, peaiu3yeTcs Ha 2 Kypce B 4 ceMecTpe.

JNucuuminaa «Marepuaibl — 3JIEGKTPOHHOM  TEXHUKH»  JIOTUYECKH U
COZIEpKATEIbHO CBsi3aHAa C TakuMU Kypcamu, Kak «®Dusuka», «Xumus
(Heopranuueckas, oprannueckas )», « TeopeTuueckre OCHOBBI AIEKTPOTEXHUKI.

Kypc «Marepuansl 31€KTpOHHON TeXHUKW» B IIIKOIE €CTECTBEHHBIX HAYK
JlanpHEeBOCTOUHOTO (peAepalIbHOTO YHUBEPCUTETA YUTACTCA HAa MIIAJIINX Kypcax
cneunasnbHocTH 11.03.04 «OnexkTpoHUKa U HAHOBJEKTPOHUKa». Kypc BKIIIOUaeT B
cebs derblpe pasnena (MIPOBOJHUKOBBIC MaTEpPHANbl, TMOTYNPOBOJIHUKOBBIC
MaTepualbl, JUAJEKTPUUECKHE MaTepuaibl M MAarHUTHbIE MaTepualbl) U
oOecrieunBaercs Kadenpoil GU3MKM HU3KOPA3MEPHBIX CTPYKTYp. SBisercs
HEOOXOJMMBIM 3JIEMEHTOM MpPHU H3YYCHUU APYTUX TUCHMIUIMH CHeIUaIbHOCTEH
[[Ixonbl €CTECTBEHHBIX HAYK. JlaHHBIN KypC SBISETCS BBOJHBIM KYpCOM JIJIS TAaKUX
pacIlIMPEHHBIX KYpCcOB Kak «®Du3KnKa KOHJIECHCHUPOBAHHOTO COCTOSHHSY, «DuU3MKa
MOJIYNIPOBOJHUKOB M HHU3KOpPa3MEPHBIX cHUCTeM», «KBaHTOBas TeOpusl TBEPJbIX
tei». B kypce «Marepuasibl 3JIEKTPOHHOW TEXHUKW» 3aTPATMBAIOTCS 3JIEMEHTHI
KpucTauiorpaduu, 30HHOH TEOPUH TBEPALIX TeN. B oTiMume OT creruanbHBIX
KYpPCOB JaHHBIA KypC HE€ BJAeTCs B MOJAPOOHOCTH (PUBHYECKUX SIBJICHUN U HE
TpeOyeT 3HaHUs CTPOTHX BBIBOJIOB TEOPETHYECKMX 3aKOHOB. Kak mpaBuiio, Bce

¢bu3nUecKue 3aBUCUMOCTH JIAI0TCSl B HEM 0e3 BbIBOAOB. M3yuas kypc «Marepuasbl



AJIEKTPOHHON TEXHUKW» CTYJEHTHl KaueCTBEHHO TIOJYYalOT MPEACTaBICHHE 00
OCHOBAaX MAaTePHAIOBEJICHUS W Y3HAIOT HOBBIE MaTepUaibl U WX (PU3HUECKHE
CBOMCTBA.

Heab m3yuenusa pazgena «Marepuanbl 3JIEKTPOHHOW TEXHUKW» COCTOUT B

TOM, 4TOOBI C(HOPMUPOBATH Yy CTYJACHTOB IPEACTABICHUE O CTPYKType BEIIECTB,

OOBSICHUTh CBSI3b MEXKIY (HU3NUYECKUMU CBOMCTBAMH MaTepualioB (TBEPJOCTb,

MJIACTUYHOCTh,  TEIJIOMPOBOJHOCTh,  AJEKTPONPOBOAHOCTH W T. J.) U

CTPYKTYPHBIMH HUX CBOMCTBaMHU. PaciimpuTh Kpyro3op oOydarommuxcst B 00J1acTH

(GYHKIIMOHATBHBIX MAaTEPUATIOB JJICKTPOHHOW TEXHWKH W WX MPUMEHEHUS B

MPOM3BOJICTBE AIEKTPOTEXHUUECKUX U3AECTUN

3agaum u3ydyeHus TUCIUTUINHBI:

e @OopMHUPOBAHUE y CTYACHTOB CUCTEMbI 3HAHUHN O CTPYKTYPE BELIECTB.

e (O3HaKOMJICHUE CTYJCHTOB C OCHOBAMH KBAaHTOBOUW (PM3UKU U 30HHOU TEOPUH.

e dopMHpOBaHHE Y CTYJASHTOB IEJIOCTHOTO MPEICTABICHUS O (PyHIaMEHTAIbHBIX
(bU3NYECKUX 3aKOHOMEPHOCTSAX, JIGKAIMX B OCHOBE (DH3UYECKUX TEOPHH,
bopMUPYIOITUX COBPEMEHHOE MATEPUAIOBEICHHE.

e Pa3BuTHE y CTYJCHTOB OCHOB HayYHOI'O MBIIUICHHUS, B YaCTHOCTH, TOHUMAHUS
I'PaHUI] IPUMEHUMOCTH (PU3UUECKUX MOHITUH U TCOPUM, YMEHHUS KAUECTBEHHO
M KOJUYECTBEHHO AaHAJIM3UPOBATh CTEMNEHb JOCTOBEPHOCTH PpE3YJIbTATOB
TEOPETUYECKUX U IKCIIEPUMEHTATIbHBIX HCCIIC0BAHUIM.

e l3yueHue cryneHTamMu (U3UYSCKUX CBOWCTB MaTEPHAIOB, MPUTOMHBIX IS
WCIMOJIb30BaHUA B DJIEKTPOHHON TEXHUKE.

o @opMHUPOBAHUE y CTYJCHTOB YMEHHS NMPUMEHSTh TEOPETUUYECKUE 3HAHUS MJIA
pelieHns TPaKTHUYEeCKUX 3a7a4 Kak B oOmacth (U3UKH, TaK U B APYTUX
00JIaCTSAX €CTECTBO3HAHMSL.

Jmg  ycnmemHoro wu3y4dyeHus AUCHUIUIMHBI «Marepuanbl 3JIEKTPOHHOU

TEXHUKW» Yy OOYyYalomuxcsi JOKHBI OBITh CHOPMUPOBAHBI  CIEAYIONINE

npeaABApUTCIbHBIC KOMIICTCHIINH



OIIK-1. CriocoOHOCTh TIPENCTABIATH aJICKBATHYI0 COBPEMEHHOMY YPOBHIO

3HAHUM HAYYHYK) KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJOKECHUM,

3dKOHOB 1 MCTOAOB CCTCCTBCHHLIX HAYK U MATCMATUKHU,

B pesynbrare

V3y4ECHUS

JAHHOW JHUCUMIUIMHBI Yy  OOyYaroluxcs

bopMupyIOTCA CAEAYIONMNE KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH ).

Koa n
¢opmyanpoBka Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH
KOMIIeTeHIIUH
Knaccugukanuio MmarepuaiaoB 3JIEKTPOHHON TEXHUKH I10
(U3UKO-XMMHUYECKHX, JIEKTPUUYECKUX U TEXHOIOIMUYECKHX
OIIK-7, cBoricTBaM. PU3UKO-XUMUYECKHUE, DIICKTPUIECKUE U
CIIOCOOHOCTh 3HaeT TEXHOJIOTUYECKHE CBOMCTBA KAXKA0T0 U3 MaTepUaioB
YUUTHIBATh AIIEKTPOHHOHN TeXHUKH. [lepcrieKTHBHBIE MaTepHaIIbI
COBpPEMEHHBIE 3JIEKTPOHHON TEXHUKH. TeXHOJIOIHIO TPOU3BOICTBA
TEH/ICHITUH MaTepHaJIOB ANEKTPOHHON TEXHUKH.
pa3BUTHS [TonoGpate MaTepuai 31eKTPOHHONW TEXHUKH 110/
AJIEKTPOHUKH, KOHKPETHYIO 3a7auy. Beiienuts Heo6Xxo1umMoe CBOHCTBO
U3MEPUTENIbHON 1 Vieer MaTepHala 3J1eKTPOHHOM TEXHUKHU U 110100paTh
BBIYUCIIUTEIILHON TEXHOJIOTHIO €TO MPOU3BOJICTBA TAKUM 00Pa30M, YTOOBI
TEXHHUKH, yIy4IIUTh TpeOyeMble cBOIiCTBa MaTepHaia. Paznuyats u
WH(POPMAIMOHHBIX KJIacCU(UITMPOBATH MAaTEPHAIIBI DJICKTPOHHON TEXHUKH.
TEXHOJIOTUH B HNudopmanueit o pu3n4ecKux, XUMHIECKUX,
cBOEH DIIEKTPUUYECKUX, TEXHOJIOTUYECKIX CBOMCTBAX MaTepHajoB
npodeccuoHaIbHON Braneer 3JIEKTPOHHOM TexHUKH. HaBblkaMu /1711 perieHus 3a1ad,
JESTEIbHOCTH KaCaroIINXCsl UCIIOJIb30BAHUS MAaTEPHAJIOB AIIEKTPOHHON
TeXHUKU. HaBbIkamMu U1 pacyeTa napaMeTpoB, TpeOyeMbIX
OT MAaTEpUAJIOB JIEKTPOHHON TEXHUKHU
I1K-2, DU3NKO-XUMHUYECKHE, SJEKTPUUECKUE U TEXHOJIOTHYECKUE
CIIOCOOHOCTh CBOICTBA KaXKJIOTO U3 MaTEPHAJIOB AIIEKTPOHHON TEXHHKH;
apryMEHTHPOBAaHHO | 3Haer TEOpPEeTUYECKH MaTepual o01el pU3NKU, KOTOPbII
BBIOMPATH U MIO3BOJIMT PEUIaTh 33J]auM, CBSA3aHHBIE C IIPAKTHIECKUM
peann30BbIBaTh HA UCIOJIb30BAHUEM MaTEpUAJIOB JIEKTPOHHON TEXHUKHU
MPaKTHKE [TpuMeHSTHh TeOpEeTHYECKIE 3HAHUS [T PEIICHHSI
3G EeKTUBHYIO Vieer NPaKTUYECKHX 3a/1a4, CBA3aHHBIX C UCIOJIb30BaHUEM
METOAHKY MaTepHaJIOB MIEKTPOHHON TEXHUKH; IIOCTPOUTH TIPOCTHIC
HKCHEPUMEHTATBHO MOJIEJIU YCTPOMCTB 3JIEKTPOHHON TEXHUKH
T'O UCCIICIOBAHUS
napaMeTpoB U
XapaKTEPUCTHK
npubOpOB, CXeM, HNudopmanueit o Gpu3nvecKux, XUMHIECKUX,
YCTPOUCTB | DIIEKTPHUYECKUX, TEXHOJIOTHIYECKIX CBOWCTBAX MaTepHajIoB
YCTaHOBOK Brnaneer AIIEKTPOHHON TeXHUKH. TeopeTnueckoit 6a3oii,
AIIEKTPOHUKH H TIO3BOJISIONICH pelIaTh 3a/1a4d, CBSI3aHHBIE C
HAHOAJIEKTPOHUKHU UCIOJIb30BAHUEM MaTEpUAIIOB JIEKTPOHHOIN TEXHUKH.
Pa3INIHOTO
(GYHKIIMOHATIBHOTO

Ha3Ha4YCHUA




AHHOTAUMS JUCHUILTHHBI
«DU3UKa KOHIEHCUPOBAHHOIO COCTOSIHUSD)

VYyebnas  aucummuiiHa «®Pu3MKa  KOHIACHCUPOBAHHOIO  COCTOSTHUS
pa3paboTaHa i CTYJEHTOB 3 Kypca OakajiaBpuara 1Mo HalpaBJICHUIO MTOATOTOBKU
11.03.04 DnexTpoHHMKA U HAHODJIEKTPOHUKA B COOTBETCTBHM C TPeOOBAaHUSIMU
0o0pa30BaTeNbHOTO CTaHAAapTa, CaMOCTOSATENbHO YycTaHaBiuBaeMoro JIBOYVY,
YTBEPKJIEHHOT O ITprKa3oM pekropa oT 18.02.2016 Ne 12-13-235.

OO6mas TpyJ10eMKOCTh OCBOCHHS TUCHUILIMHBI cocTaBisieT 4 3E (144 gaca).
Y4eOHBIM MIaHOM TpeaycMOTpeHbl Jiekiuu (18 gacoB), mabopaTopHbie pabOTHI
(36 yacoB), mpaktuueckue 3ausaTus (18 yacoB), caMmocrosiTeNbHas paboTa CTyJeHTa
(72 4aca, BKIIOYas MOATOTOBKY K 3K3aMeHy 36 uacoB). JlucuuiuinHa «®Pusnka
KOHJICHCUPOBAHHOTO COCTOSIHMS» BXOJMUT B 0a30BYI0 4YacTh IIMKJIA JAUCIUILINH
o0pa3oBaTeIbHOIN MPOrpaMMBbl, peau3yeTcs Ha 3 Kypce, B 5 ceMecTpe.

OcHOBOI1 JaHHOTO Kypca SIBISIETCS U3yUYE€HUE OCHOBHBIX MOHATHI B 00J1acTH
(U3UKN KPUCTANIMYECKOTO COCTOSIHUSI, CBOMCTB M XapaKTEPUCTUK OCHOBHBIX
TUNOB KPUCTAJUIOB, JIBUKEHUSA DJJEKTPOHOB B TBEPAOM TeElle, 30HHOU
DHEPreTUYECKOW CTPYKTYyphl. Yacteh Kypca «@PU3UMKKM KOHAECHCHUPOBAHHOIO
COCTOSIHUS) TIpECcieNyeT Ieib BBEICHUSA CTYACHTOB B 00JacTh (puU3uKH
pa3ymopsIOYeHHBIX  CPENl:  CTEKJIOMOJOOHBIX, aMOp(MHBIX, KBapIEBbIX U
METAJUIMYECKUX CTEKOIL.

N3yuenne aucuuminuHbl «DHU3UKKM  KOHJIEHCUPOBAHHOTO  COCTOSIHUS
O0azupyeTcs Ha CHEAYIOUIUX MEXIPEAMETHbIX CBsA3six. HeobxomumMo 3HaHUE
TEPMOJUHAMUKA M CTAaTUCTUUECKOM (U3UKHU, 3JIEKTPOAMHAMHUKU, KBAHTOBOU
MEXaHUKM ¥ U30paHHBIX BOMPOCOB IO (u3uMyecKkol KuHETHKe. Tak ke
MpenoiaraeTcsl 3HaHue pas/iesioB MaTEeMaTUYECKOTO aHaIu3a, JMHEHHON anreOpsl
U reoMeTpud. Tpedyercs MpUBJICUECHUE CIEIUATBHBIX METOJIOB MAaTEMATHKH, W,
COOCTBEHHO, KypcoB crnernuanbHOoCcTA. C JIpyroil CTOPOHBI, JaHHAS TUCIUTIIMHA
SBJISIETCS  CTAPTOBBIM  KYpCOM TIPU  M3YYEHUU NPOPUIBHBIX  AUCIUILIINH

QJICKTPOHHUKH U HAHOJJICKTPOHUKH.



JucruninHa  HampaBieHa Ha — GOpMHpOBaHUWE  MPOQPECCHOHATBHBIX
KOMIIETEHIIUI BBIMTYCKHUKA.

Heap wu3ydeHUs AUCHUIUIMHBI - (OPMHUPOBAHUE Yy CTYJAEHTOB 3HAHUM,
YMEHUH W HABBIKOB, COOTBETCTBYIOIIMX TPEOOBAHUSAM KBaTU(DUKAITMOHHOU
XapaKTePUCTUKH, BBEJICHHE CTYJIEHTOB B 00JacTh (DU3UKH Pa3yNopsI0YEeHHBIX
Cpea: CTEKJIOMOJA00HBIX, aMOP(HBIX, KBAPIIEBBIX U METAJUTMYECKUX CTEKOJL.

3agaun:

YCTAHOBJICHUE CBS3€H MEXIy CBONCTBAMHU HWHIWBHUAYAJIbHBIX aTOMOB U
MOJIEKYJ W CBOWCTBaMH, OOHAPYKUBAEMBIMU MPU OOBEAUHEHUH aTOMOB WIIU
MOJIEKYJI B ACCOIMAIINY B BUJIE PETYJISIPHO YIOPSIIOUECHHBIX CUCTEM — KPUCTAILIIOB;

00OBsSICHEHHE CBOMCTB KPHUCTAILJIOB M aMOP(HBIX TBEPJBIX TEJ, ONMUPasCh Ha
MPOCThIC PUBHUECKUE MOJICTIH;

3HaHME 3aKOHOB JBWXKCHHUS OJJIEKTPOHOB B TBEPAOM Tej€, 30HHOH
SHEPreTUYECKOU CTPYKTYPHI.

JIs yCmemHoro u3y4eHus AUCUHUIUIMHBI «DU3MKU KOHACHCUPOBAHHOIO
COCTOSIHUSI» Y OOYYaromuxcs JOJKHBI OBITh COPMHPOBAHBI  CICAYIOIIUE

oOmienpodeccuoHaibHbIE U MPO(PecCuOHATBHBIE KOMIIETCHIUN :

Kon u
¢popmyaupoBka Jransbl GopMHUPOBAHUA KOMIIETEHINH
KOMIETeHIHH
OIlK-1, CTPYKTYPY TBEPBIX TEJ Ha ATOMHOM YPOBHE U 3aKOHBI
CIIOCOOHOCTH 3TOrO CTPOEHHUST; POPMYIIUPOBKY ¥ AaHATUTHUECKHUIA BH/T
PE/ICTaBIISATH 3paer MOTEHIINATIOB B3aUMO/ICHCTBHSI PA3IHYHBIX TBEPIBIX
aJIeKBaTHYIO TEJI; 3aKOHBI, OMUCHIBAIOIINE JTUHAMUKY
COBPEMEHHOMY KPUCTAJUTHYECKOM PEIIETKH; 30HHYIO TEOPHIO U JAPYTHE
YPOBHIO 3HAHUU CBOICTBA TBEPJIBIX TEN
Hay4HYIO KapTHHY aHAJM3UPOBATH CTPYKTYPY TBEPIBIX TEJ C
MHpa Ha OCHOBE HOCJIEAYIOIIUM OIIMCAHUEM MX CBOMCTB Ha OCHOBE
SHaHWA OCHOBHBIX Vmeer 3aKOHOB HMX IOCTPOEHHUS HA AaTOMHOM YPOBHE,
HOJIOKCHIH, CTaTHCTUYECKHMX 3aKOHOMEPHOCTEN TOBEIECHUS
34KOHOB M MCTONIOB SIIEKTPOHHOIO aHCcaMOJIs
€CTECTBEHHBIX HAYK -
1 MATEMATHKH Brageer | METOAAMH TEPMOIMHAMMUIH H CTATHCTHHECKOM (I)uI/ISI/IKI/I
IS OTIMCAHUSI CTPYKTYPBI TBEPJIBIX TENl M MX CBOWCTB
[TK-2, cioco6HOCTE HEOOXOIMMBIE CBOMCTBA TBEPJIBIX TEN U CBS3b HX CO
apryMEHTHPOBAHO 3Haer CTPYKTYPOH ISl HCTIONIB30BAHUSI UX B 3JIEKTPOHUKE U
BBIOMPATH U HaHODJICKTPOHHKE
PCAIN30BbIBATD HA Vateer apryMeHTHPOBaHO (HOPMYIHPOBATh CBOMCTBA TBEPIBIX
IIPAKTHKE TEJ JJIs1 UCIIOJIB30BAHNUS UX B AJIIEKTPOHUKE U




¢ exTuBHYIO HaHOAJICKTPOHUKE B CBS3H C UX CTPYKTYPOM
METOJIUKY
AKCIIEPUMEHTAILHOT
0 UCCIIEIOBAHHUS
apaMeTpoB U
XapaKTePUCTHK
MpUOOPOB, CXEM,
YCTPOHCTB U Bnaneer
YCTaHOBOK
INMEKTPOHUKHU U
HAHO3JIEKTPOHUKH
Pa3IUIHOTO
(YHKIIMOHAIILHOT'O
Ha3HAYCHUS

3aKOHaMU U IPUHLMUIIAMU IIOCTPOEHUS TBEPABIX TEII C
YHUKaJIbHBIMH (PU3HUECKUMH CBOMCTBAMU IS
HCIOJIb30BAHUS UX B OIPEJEICHHBIX 00IacTAX
JJIEKTPOHUKHU Y HAHOBJIEKTPOHUKH

Jlis popMUpOBaHUS BbIILIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCLUUIUIMHbI
«Du3nKa KOHIEHCHUPOBAHHOTO COCTOSIHUS» HPHUMEHSIOTCA CIIEAYIOIMINE METOJIbI
aAKTUBHOTO/ HHTEPAKTUBHOIO OOyUYEHHUS:
® JIEKIUS Npecc-KOH(epeHus
® KOJUIEKTUBHAS MBICIUTENbHAS 1€ATEIbHOCTh
e 1poOJeMHasi CUTyalusl.

A Tax)xe MHIUBUyaJIbHBIE METO/Ibl aKTUBHOI'O O0YUYEHUS:

¢ BBIIIOJHCHHUC IIPAKTHUYCCKHUX 3a/1a4y.



AHHOTAIUS TUCHTUNTIHHBI
«@Pu3nyecKue OCHOBBI JJIEKTPOHUKHN

PabGouast mporpamma mnpeaHazHadeHa IJIsi CTYJEHTOB 2 W 3 KypCOB IIO
HanpasieHuio moArotoBku 11.03.04 «DnexTpoHUKa U HAHOANEKTPOHHUKAY, 001Ias
TPYJOEMKOCTb JUCIUIUIMHBI 5 3a4eTHbIX eaunuil (180 yacos).

Y4eOHBIM TUTAHOM MpeaycMOoTpeHbl Jekuuu (54 dyac.), gabopaTopHbIe
paboTsl (54 yac.), camocTosiTenbHas padora cryaeHTta (72 yac., B ToM uucie 36
yaca Ha TMOJArOTOBKY K »9k3aMmeHy). JucuuminHa «®Du3ndeckue OCHOBBI
AIIEKTPOHUKI» BXOAMT B 0a30BYI0 4YacTh LMKIJIA TUCIUILUIMH 0Opa30BaTEIbHON
MPOrpaMMBbl, pealinu3yeTcsd Ha 2-M U 3-M Kypcax, B 4-M U 5-M cemecTpax.

Heabp — dpopmupoBanue y oOyuarolmuxcs HOPeICTaBICHUA O Ha3HAYEHUH,
YCTPOMCTBE, KOHCTPYKTHBHO-TEXHOJOTHMYECKHX OCOOCHHOCTSAX, CBOMCTBAX U
XapaKTepUCTUKaX  COBPEMEHHBIX  JJEKTPOHHBIX  NpUOOPOB,  (pU3MUECKUX
OpUHIMIAX WX (QYHKIIMOHUPOBAHUS, MPUOOPETEHHWE HABBIKOB HCIOIb30BAHUS
ANEKTPOHHBIX ~ MPUOOPOB i1 OOpabdOTKM, YCWJIEHUS U Pa3JIM4YHOIO
npeoOpa3oBaHusl 3JIEKTPUUECKUX CUTHAJIOB; (POPMUPOBAHUE MPEACTABICHUS O
JTOCTHXKEHHSIX COBPEMEHHOM 3JIEKTPOHUKHU.

3agaum:

e cdopMUpOBaTh MpeJCTaBICHHE 00 YCTPOMCTBE pa3IMUHBIX AJIEKTPOHHBIX
npuOOpOB;

e chopmMupoBaTh NPEACTABICHUE O CBOMCTBAX M XapaKTEPHUCTHKAX Pa3TUUHBIX
AJIEKTPOHHBIX MPUOOPOB;

e chopmMupoBaTh HABBIKM HMCIOJB30BaHUS JJIEKTPOHHBIX MPUOOPOB MJisi LEIeH
YCWICHHS U 00paOOTKHU 3NEKTPUUYECKUX CUTHAJIOB;

e cdopmHupoBaTh TPEACTABICHHE O COBPEMEHHBIX IMpolOiieMax B 00JIaCTH
AJIEKTPOHUKH U MYTAX Pa3BUTHA JAHHOUW MPEIMETHON 00IacTH.

JUiss  ycmemHoro  u3y4eHus  AUCHUIUIMHBL — «DU3WYECKHE  OCHOBBI
AIEKTPOHUKW» CTYIAEHTHl JOJDKHBI 3HATh MaTepuanl KypcoB «Marepuanibl
AJIEKTPOHHON TEXHUKW», AUCHUIUIMH o0mmer ¢usukn». C Ipyroil CTOPOHBI,

«DuU3nYecKrue OCHOBBI JEKTPOHUKN» YACTUYHO Oa3upyercs Ha maTepuale Kypca



«Du3uKa MOTYMPOBOAHUKOB U HU3KOPA3MEPHBIX CHCTEM», IMOATOMY IOCIIETHHMA
10 BO3MO’KHOCTH JIOJDKEH YHMTAThCS KaK MOKHO paHbine. J[ucrurninuHa siBiaseTcs
0a30BOM I TOCIEAYIOMIEro W3ydeHuss Kypca «DH3WMYECKHE OCHOBBI
DIIEKTPOHUKI.

[Inaaupyembie pe3ynbTaThl OOyYeHHUs TO JaHHOW AUCHHILIAHE (3HAHUSA,
YMEHWsI, BIAJCHUS), COOTHECCHHBIC C TUIAHMPYEMBIMHU pe3yJIbTaTaMU OCBOCHUS
oOpa30oBaTeNbLHON  MPOTPpaMMBI,  XapaKTepU3YIOT  dTambl  (HOPMHUPOBAHUS
CICAYIOIIMX  KOMIETeHIHH  (0OIIeKyIbTypHBIe/  obmienpodeccuoHaibHblie/

npodeccuoHanbHble KOMIETEHIIMH (JIEMEHTHI KOMIIETEHIIHI)):

Kon n
¢popmyaupoBka Jtansbl GopMHUPOBAHUA KOMIIETEHINH
KOMIIETEeHIIHU

OCHOBHBIE 3aKOHOMEPHOCTH (HOPMUPOBAHUSI OMHUUYECKHX
KOHTAaKTOB, 3JIEKTPOHHO-/IBIPOYHBIX [IEPEXOJIOB,
MIOBEPXHOCTHO-0apbEPHBIX CTPYKTYP, FETEPONEPEXOIOB;
(u3nvecKre MpUHIHIEI paboThI TPHOOPOB
TBEPJOTEIBbHOM 3IEKTPOHUKHY;

KOHCTPYKTUBHBIE OCOOEHHOCTH IOJIYIPOBOIHUKOBBIX
MpUOOPOB;

OCHOBHBIE [TapaMeTPbl COBPEMEHHBIX
MIOJTyIIPOBOJIHUKOBBIX ITPUOOPOB;

KJIacCU()MKALIMIO COBPEMEHHBIX 3JIEKTPOHHBIX MPHOOPOB
OIIK-7, JIEKTPOHUKH 110 MOIIHOCTH, YaCTOTHOMY JAMAIa30HY
CIIOCOOHOCT paboTBhI, 110 HA3HAYEHHUIO,

ydUThIBaTh OCHOBHBI€ JJICKTPUYECKHUE, ONITUYECKUE CBOMCTBA
COBPEMCHHEIC ITOJIYIIPOBOTHUKOBBIX MaTE€pPHAJIOB;

TCHACHIUH Pa3sBHTHA MEXaHU3MBI IIPOTEKAHUS TOKA B DJIEKTPOHHO-ABIPOYHBIX
JJICKTPOHMKHY, nepexonax u 6apbepax LloTTku;

M3MEPUTENLHON U COBpPEMEHHBIE YCIOBHO-Tpaduiyeckue 0003HaYeHUs U
BBIYHCITUTEbHOM 00JIaCTH MPUMEHEHHUS TPUOOPOB FJTEKTPOHHKH.

3Haer

TEXHUKH,
MH(OPMALIMOHHBIX
TEXHOJIOTUM B CBOEU
npo¢ecCuOHAITBHON
NEeATEIbHOCTH

KaueCTBEHHO OOBSACHATH MPUHIIUI PaOOTHI
TOJTYITPOBOIHUKOBOTO JIMO/1a, OUTIOIIPHOTO U TTOJIEBOTO
TpPaH3UCTOPA, TUPUCTOPA TPUOOPOB ONTOAIEKTPOHUKH;
WCIIOIb30BaTh CIICIIMAIM3UPOBAHHBIC 3HAHUS B 00JIACTH
COBPEMEHHOM AJIEKTPOHUKH AJis 00ecreueHUs

YwMmeer TEXHOJIOTHYECKOHN pean3aluyu MaTeprualioB U JIEMEHTOB
AJIEKTPOHHON TEXHUKH B MPUOOPax U MEePCHEKTUBHBIX
YCTPOMCTBAX AJIEKTPOHUKU U HAHODJIEKTPOHUKH;
OLCHHUBATh HOMHUHAJIBHBIC U MaKCI/IMaIII)HO—HOHyCTI/IMBIe
mpeiesbl TapaMeTpPOB COBPEMEHHBIX MTPUOOPOB
AJIEKTPOHHKH.

COBPEMEHHBIMH METOJIaMU KOJIMYECTBEHHOTO
dhopmynupoBaHUS U PEIICHUS 3a7a49 B 00J1acTH
3IEKTPOHUKU;

COBPEMEHHBIMH METOJIAMHU MTOMCKA, CAMOCTOSITEIHHOTO

Bnaneer




M3YyYCHUS U aHAJIN3a CIICMaTIbHON HAyYHOU 1
METOAMYECKON JIUTEPATYpPHl, CBSI3aHHOH ¢ IpobIeMaMu
(bU3MYECKUX OCHOB JIEKTPOHUKH;

COBPEMEHHBIMU METOJIaMU IKCIEPUMEHTAIbHBIX
HCCIIEIOBaHMM CBOMCTB MPpUOOPOB 3JIEKTPOHUKH Ha
MHHOBAITMOHHOM 00OPYI0OBaHUH BETYILIHX
MPOU3BOJIUTEIICH.

OIIK-9,
CIIOCOOHOCTh
HCIIOJIB30BATh
HaBBIKH PabOTHI ¢
KOMITBIOTEPOM,
BJIAJICTh METOIaAMH
MH(pOPMaIMOHHBIX
TEXHOJIOTHH,
coOIr01aTh
OCHOBHBIC
TpeOoBaHUs
MH(}OPMALIMOHHOU
0€301acHOCTH

3Haer

YCTPONCTBO M MPUHLHUIIBI PA0OTHI NEPCOHATBHOIO
KOMIIbIOTEpA U TIepUEpUIHBIX YCTPOICTB;
OCHOBHBIE CITOCOOBI U (hOpMAThI PEICTABICHUS
nHGOpPMAIUU PAa3TMYHOTO BUAA B BEIYHUCIUTEIHHON
TEXHHUKE;

OCHOBHBIE Pa3HOBUHOCTH U IPUHIIUITBI pabOTHI
OIIEpPALIMOHHBIX CUCTEM;

OCHOBBI pabOThI B OIHOM U3 IIaKETOB MATEMaTU4YECKOIO
MOJICTIUPOBAHUS;

KYJIBTYpy paOOThI 32 KOMITBIOTEPOM H MTPOCTEHIITNE
MOHATHUS UH()OPMAIMOHHON 6€30aCHOCTH.

Ywmeer

IIOJIB30BATHCA NICPCOHAJIbHBIM KOMIIBIOTCPOM B O6"I)€MC,
HEOO0XOMMOM JJIs1 TIOBCEIHEBHOM JIESITEIIBHOCTH U
yueOBbI;

MOJICOCTIMHSATh Pa3IUYHbIC IepUepUiHbIC YCTPOMCTBA U
paboTarh ¢ HUMH;

0(OpMIISATh TEKCTOBBIC JOKYMEHTBI, KOTOPBIE
HeO6XOI[I/IMBI AJId yCIICITHOI'0 OCBOCHUA JUCHUIIINH,
MOJIb30BAThCsl OJTHUM U3 TAKETOB MAaTEMaTHYECKOTO
MO/JICJIMPOBAHMS,

coOnroaTh TpeboBaHUS HHPOPMAITHOHHON 0€30ITaCHOCTH
U CIIC/IUTH 332 COXPAHHOCTBIO JTMYHOU MHPOPMAIIUH.

Bnaneer

HaBbIKaMU MCIOJIb30BaHUS IEPCOHATILHOTO KOMITbIOTEPA
U pecypcoB ceTH Internet nis pemeHus pa3IndHbIX 3a/1ad,
BO3HUKAIOIIMUX B XO/I€ MOBCEIHEBHOM /1€ATEIbHOCTH,
yueObl, paboThl, OT/JIbIXA;

HaBbIKaMU pabOThI C pa3IMYHbIMU NepuepUIHBIMU
YCTPOMCTBAMM: IIPUHTEPAaMH, CKaHepaMu, MDY u ap.;
nprueMaMu paboThl B TEKCTOBBIX M TaOIMYHBIX
IIpoLeccopax Ha ypOBHE YBEPEHHOI'O II0JIb30BATENS;
MIpUEMaMHU PEIIeHUs] OCHOBHBIX (PU3MUYECKUX U
MaTEeMaTHYECKHX 3a7jad B OJTHOM M3 IIaKETOB
MaTeMaTHYeCKOr0 MOJIETUPOBAHUS;

HaBBIKAMHU COOJIIOICHHUS MH(POPMALIMOHHOM 0€30MacHOCTH
n o0ecnievyeHnss COXpaHHOCTH JINYHOU MH(pOpMalluu Ipu
paboTe B MHOTOIIOJIb30BATEIbCKUX CUCTEMAX.




AHHOTAUMS JUCHUILTHHBI
«HaHo31eKTpOHUKA»
Huciumuinna  «HaHoanekTpoHukay  pa3paboTaHa IO HAMpaBIICHUIO
noAaroroBku 11.03.04 DyiekTpoHMKA UM HAHOZJIEKTPOHHKA B COOTBETCTBUU C
TpeOOBAHUSIMU o0pa30oBaTeIbHOTO  CTaHJApTa,  CaMOCTOSITEIBHO
yctaHaBiuBaeMoro JIBOY, yrBepxkaeHHOTO npukazoM pekrtopa oT 18.02.2016 Ne
12-13-235, BxoAUT B 0a30BYIO YacCTh, MPEMOAACTCS CTy/IeHTaM OakanaBpuara Ha 3
Kypce, B 6 ceMectpe.
OO6miasi TPyAOEMKOCTh OCBOCHMS JUCHUIUIMHBI COCTaBISIET 4 3ayeTHBIC
eaununbl, 144 wyaca: 90 yacoB ayauTopHOW Harpy3ku (Jiekuuu 18 dacos,
nabopatopHbele paboThl 18 wacoB, mpakTudeckue 3aHATHS 54 yaca), 54 uyaca
CaMOCTOATENIbHON pabOTHI.
ConepxaHue TUCHUILUIMHBI OXBATHIBAET CIECAYIOLIUN KPYT BOIIPOCOB:
® HAHOTPAH3UCTOPHBIE  CTPYKTYpPbl,  MOCTPOEHHBIE HA  TPAAULUOHHBIX
Marepuanax;

® HAHOTPAH3UCTOPHBIE CTPYKTYPHI, IOCTPOCHHBIE HA HOBBIX MaTepuaiax;

® HAHOTPAH3UCTOPHBIE CTPYKTYpBHI, MIOCTPOCHHBIE Ha MPUHIUTIAX
OJIHOBRJIEKTPOHUKH;

® HAHOTPAH3UCTOPHBIE CTPYKTYPHI, MIOCTPOECHHBIE HA MIPUHIIUMIAX MOJTUTPOHUKH.

JIucuMIUIMHA JTIOTUYECKU M COJEPKATEIbHO CBSi3aHA C MPEIIIECTBYIOIMIMMU
JUCHUIUIMHAMU, TaKUMU KaK «DU3nuecKrue OCHOBBI JIEKTPOHUKNY, «MaTtepuanisl
AIIEKTPOHHOM TeXHUKW», «Kpuctamorpadus u kpuctamohusukay.

Iesb: 03HAKOMJIEHHE CTYJEHTOB CO CTPYKTYpPOU, CTaIUSIMHU U3TOTOBJIECHUS,
NPUHLIUIOM  paboThl, JOCTOMHCTBAMU U  HEJAOCTaTKAMH MEPCHEKTUBHBIX
HAHOTPAH3UCTOPHBIX CTPYKTYP.

Zagaum:
® 03HAKOMHTH C Kjaccuukarmenn CTpyKTyp HaHODJICKTPOHUKH,
® O03HAaKOMHUTh C HAHOTPAH3UCTOPHBIMU CTPYKTypaMH Ha TPaJUIMOHHBIX

Marepuanax;

® O03HAaKOMWTb C HAHOTPAH3UCTOPHBIMU CTPYKTYpPaMHU Ha HOBBIX MaTepuasax;



® JaTh MPEACTABICHUS 00 OJJHORIEKTPOHUKE W HAHOTPAH3UCTOPHBIX CTPYKTYypax,
MOCTPOCHHBIX HA MPUHIIMIAX OJJHOAICKTPOHUKH;

® JaTh MPEJCTaBICHUS O TMOJUTPOHHKE M HAHOTPAH3UCTOPHBIX CTPYKTYypax,
MOCTPOEHHBIX HA MIPUHIIUIAX MOJIUTPOHUKH.
Jlns  ycmemHoro u3ydeHWsi  AUCHUIUIMHBL  «HaHoanekTpoHuka» y
oOy4Jarommxcs JOJKHBI ObITh CHOPMHUPOBAHBI CIEAYIOIIUE MpeIBapUTEIbHbIC
KOMITETECHIIUHU:
® CIOCOOHOCTh  BBIABISAITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTh  MpoOiem,
BO3ZHMKAIOIIUX B X0JI¢ MPO(PECCUOHATILHON ACSITEIbHOCTH, TPUBJICKATH JUIS UX
pelieHus: COOTBETCTBYIOMMUMA Ppru3nko-mMareMaruueckuii anmapar (OI1K-2);

e CHOCOOHOCTH pemarb 3aJaud aHajlu3a M pacuera XapaKTepUCTHUK
anexktpuueckux mneneit (OITK-3);

® TOTOBHOCTh  MPUMEHSTH  COBPEMEHHBIE  CPEICTBA  BBIIOJIHEHUA WU
peIaKTUPOBaHUs M300paXEHUU U YEPTEXKEH, U MOATOTOBKH KOHCTPYKTOPCKO-
TexHonornyeckout nokymentanuu (OIIK-4);

® CIOCOOHOCThH HMCIOJIb30BaTh OCHOBHBIE MPUEMbI 00pPabOTKH W TPEICTaBIICHUS
sKcrepuMeHTanbHbIX JaHHbIX (OI1K-5);

® CIOCOOHOCTh OCYHIECTBJISATh TIOMCK, XpaHeHue, o0paboTKy M aHaIu3
uH(bOpMAIUU U3 PA3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpebyeMoM (popmate ¢ UCTIONBL30BaHNEM WH(DOPMAITMOHHBIX, KOMITBIOTEPHBIX U
ceteBbIx TexHoJoruit (OI1K-6);

® CIOCOOHOCTH MCIOJIb30BAaTh HOPMATHBHBIE IOKYMEHTHI B CBOEH JEATEIHLHOCTH
(OIIK-8);

® CMOCOOHOCTh MCHOJB30BATh HABBIKM pPaOOTBl C KOMIIBIOTEPOM, BJIAJETh
MeToJaMU HH(GOPMAIIMOHHBIX TEXHOJOTHH, COOJII0aTh OCHOBHBIC TPEOOBAHHUS
uHdopmarmonron 6ezonacHoctu (OITK-9).

B pesynabrare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroOUIUXcCs
dbopmupytoTcs  cienyromme MnpodecCUOHATbHBIE KOMITETEHIIUUA  (DJIEMEHTHI

KOMIICTCHITUH).



Koa u ¢popmysiupoBka
KOMIIETeHIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

OIIK-7

CIIOCOOHOCTB YUUTHIBATH
COBpEMEHHBIE TEHICHIIUN
Pa3BUTHS AJIEKTPOHUKH,
HU3MEPUTEIIbHOU U
BBIYUCIIUTEIILHON TEXHUKH,
MH(OPMALIMOHHBIX
TEXHOJIOTUM B CBOEH
npodeccnoHanbHOM
JESITEIbHOCTH

CoBpeMeHHYI0 KOMIIOHEHTHYIO 0a3y CTPYKTYpPHBIX

3Haer 3JIEMEHTOB U3JIEJIUM 3JIEKTPOHUKH U
HAHOXJICKTPOHUKHU
Br16upaTh CTpYKTYyphl HAHOTPAH3UCTOPOB IS
YMeer | peanusamni COBPEMEHHBIX MOTPEOHOCTEH
W3MEPUTEIBHON W BBIYMCIUTEIBHON TEXHUKHU
HaBpikamu ananusa COBpEMEHHOM 3JIEKTPOHUKH U
Bmaneer

HAHOJJICKTPOHUKHA




AHHOTAUMS JUCHUILTHHBI
«TeH30pHBIN U BEKTOPHBIN aHAJIU3»

PabGouass yueOHas mnporpamMma AUCHUIUIMHBI «TEH30pHBIH M BEKTOPHBIN
aHanu3» paszpaboTaHa g CTyAEeHTOB 3 Kypca mno HampasieHuto 11.03.04
«DNEeKTPOHUKA U HAHOMJIEKTPOHUMKA» B COOTBETCTBUU C TpPEOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAapTa, CAMOCTOSATEIBHO YCTaHaBIuBaeMoro JJ[BOY.

JucunmuinHa «TeH30pHBIM M BEKTOPHBIM AHAIU3» OTHOCUTCA K Pa3neiLy
b1.B.O/1.3 BapuatuBHOii yacTu yueOHOTO TUIaHa (00s13aTEIbHBIC TUCIUTLIIUHBI).

OOmrast TPymOEMKOCTh OCBOEHUS JUCIUIUIMHBI COCTAaBISIET 33aYCTHBIX
eauHuIpl, 108 yac. Y4eOHBIM IUIAaHOM MPETyCMOTPEHBI JIEKIIMOHHBIE 3aHSATHUSA
(36 gacoB), mpakTudeckue 3aHsATUs (36 4acoB), caMOCTOsITENIbHAS padoTa CTyJIeHTa
(36 yacon). JlucrumnianHa peanusyeTcsa Ha 3 Kypce B 5 ceMmecTpe.

Hanueiii  kypc  Oasupyercss Ha  Marepuane  KypcoB  «OCHOBBI
MaTeMaTU4YeCKOro  aHaimu3», «Anrebpa», «AHAIUTUYECKAasT  TEOMETPUSY,
«MexaHuka 1 MoJIeKyJIspHas GU3uKay, « DIEKTPUIECTBO U MAarHETHU3MY.

ConepsxkaHue TUCHUIUIMHBI OXBAThIBAET KPYT BOMPOCOB, HEOOXOAUMBIN IS
JaJTbHEUIIIETO YCBOSHUS IUKJIA CHEHHAIbHBIX MUCIUIUIMH, TaKUX Kak “MeTojsl
MaremaTudecko ¢u3ukn”’, “CrnenuanbHble pa3aeibl SJISKTPOIUHAMHUKH IS
dbotonuku”, “TepmonuHaMuka U cratuctuyeckas ¢usmuka’, “KBanroBas teopus
TBEPABIX T W UEBIN PSAI JUCLUIUINH M0 CTIEHUAATH3ALUSIM.

eab kypca «TeH30pHBIM W BEKTOPHBIM AaHAIM3» 3aKIIOYACTCS B
O3HAKOMJIEHUM OOy4YalomMXCd C OCHOBaMHM KJACCMYECKOHM TEOpUU MO
(BEKTOpHBIN aHaIN3), TEH30pPHOW anreOphl W TEH30PHOTO aHAIN3a; a TaKXKe B
dbopMHUpOBaHUN HABHIKOB PAa0OThI C TAKUMU MATEMaTHYECKUMU OOBEKTaMH Kak
BEKTOpP M TEH30p, IMOCTPOCHUS U WCIOJIb30BAHUS KPUBOJIMHEHHBIX CHUCTEM
koopauHaT (KCK)mis ganpHeuero ocCBOSHUs JUCHUIUIMH CIIeIIUai3alluu.

3agaum:
® O03HAaKOMJICHHME€ C OCHOBHBIMM TIOHATUSIMH M METOJAaMU TEH30PHOTO W

BEKTOPHOT'O aHAJIN3a;

¢ M3Yy4YCHUC U MPUMCHCHUC MCTOAOB TCH30PHOT'O 1 BECKTOPHOT'O aHAJIMN34A.



JIns  yCIEMIHOTO H3Yy4YEeHMS JOUCLUIUIMHBI «TE€H30pHBIM KM BEKTOPHBIN
aHanMM3» |y OOydYaromuxcsi JOJOKHBI OBITh  COPMHUPOBAHBI  CIEIYIONTHE
IIPEIBApPUTEIIbHBIE KOMIIETCHIUU:

e OK-1 — cnocoOHOCTP K CaMOCOBEPUIEHCTBOBAHHMIO W CAMOPAa3BUTHIO B
npodeccuoHanbHOM chepe, K MOBBIIIEHUIO 00IIEKYIBTYPHOTO YPOBHS;

e OK-5 — cnocoOHOCTh MCHOJIB30BAaTh COBPEMEHHBIE METOJbl U TEXHOJIOTUU (B
TOM 4HCJI€ UH(OPMALMOHHBIE) B MPOPECCUOHATBHOMN JESITEIbHOCTH.

B pesynprare uW3ydeHUs JAHHOM JAUCHUIUIMHBL Yy  OOy4YaroIIMXcs
dopMupyroTca  cienyromue — OOHIeKYJbTYypHBIE  0OHIENpO(EeCCHOHATbHbIE

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHIUM):

Koa u popmyaupoBka
A M (popmyHp dranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIICTCHIIUH
OIIK-1, TEPMHUHOJIOTUIO, KOTOPAst IPUMEHSECTCS B
CIOCOOHOCTh 3nact TEH30PHOM U BEKTOPHOM aHAJIU3E;
IIPEICTaBIATh COJIepKaHNE OCHOBHBIX IIPUHIUIIOB U
aJICKBaTHYIO OIpECIICHUI TEH30PHOIO U BEKTOPHOT'O aHAIM3a

COBPEMCHHOMY YPOBHIO pemarh 3aa4M MPUKIAIHOTO XapaKTepa;

SHaHWW HAYIHYIO KapTHHY | Y yeer BBIIIOJIHATE OCHOBHBIE OIIEPALIMU BEKTOPHOIO U

MHpa Ha OCHOBC 3SHAHIA TensopHoro anammsa B JICK
OCHOBHbIX IOJIOXKCHHUIA,

3aKOHOB 1 MCTOJ0B

METOJIaMH pacyeTa XapaKTePUCTUK BEKTOPHBIX

€CTECTBEHHBIX HAYK U Brnaneer noneit B JICK

MaTeMaTuKu

OIIK-2, 3naer COZIEp>KaHUE OCHOBHBIX ITPUHIIMIIOB U
CITOCOOHOCTH BBISIBIISITH ONpeAeIeHU TEH30PHOTO U BEKTOPHOTO aHAJIN3a
CCTCCTBCHHOHAYTHYIO periaTh 3a/1a9d MPUKITAIHOTO U TEOPETHUECKOTO
CYIIIHOCTB TIPOOJIEM, XapaKTepa;

BOSHUKAIOIIHX B X0/ Ymeer BBIITOJIHSATH OCHOBHBIE OTIEPAI[HH BEKTOPHOTO
nMpoQeccHOHATbHOH aHanm3a B oproroHajgbHeix KCK

JIeATETBHOCTH,

IPHUBIEKATH IS UX

PCIICHIA B METOIaMH PacyueTa XapaKTePUCTHK BEKTOPHBIX
COOTBETCTBYIOIIHH faneet TEH30PHBIX MOJIEH

(H3HKO-MaTeMaTHIECKHUI

armapar

Jiis popMUpOBaHUS BbIIIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCUUTUIHHBI
«TeH30pHBIM W BEKTOPHBIM aHAIMU3» TMPUMEHSIOTCS CIEAYIOIIME METOJIbI
aKTUBHOTO/ MHTEPAKTUBHOIO OOy4YeHHMs: paboTa B MaJlbIX Ipymmax, 0OCYyKIEHUE,

CCMHUHAp 110 PCHICHHUIO 3a1a4 B AUAJIOTOBOM PCIKUMC.



AHHOTAIUS TUCHTUNTIHHBI
«OCHOBBI TEXHOJIOTHUH M PacyeTa 3JIeKTPOHHOM KOMIIOHEHTHOM 0a3b1»

PabGouast mporpamMma mnpegHa3HaueHa JUisl CTYJEHTOB 3, 4 KypcoB IO
HarpasiaeHuto noaArotoBku 11.03.04 «DyeKTpoHMKAa U HaHORJIEKTPOHUKA», 001as
TPYJAOEMKOCTb JTUCHUIUIMHBI 6 3a4€THBIX euHUILIBI (216 yacoB).

Y4eOHBIM TUIAHOM MpPEayCMOTpeHbl Jekuuu (54 wyaca), NpakTHUUYECKHUe
3arsTHs (36 yacoB), 1abopaTopHbie padboThI (36 YacoB), CaMOCTOSITENIbHAS padoTa
crynenta (90 yacoB, BKIIOYas MOJATOTOBKY K SK3aMeHy 27 yacoB). [ucuuriuHa
BXOIUT B 0a30ByI0 4YacTh IMKJIA JUCIHILUIUH OOpa30BaTENbHON MPOTrpaMMBbl,
peanu3yercss B 6 U 7 ceMecTpax.

JlaHHasi ucUUIUIMHA TPeOyeT JJIsl CBOETO M3Y4YEHUs 3HaHUS OOLIEro Kypca
busuku (paznen «INEKTPUYECTBO M MarHeTusm», «MexaHuka U MOJIEKYJsipHas
busukay), aucuurinH «KBaHTOBas Teopusi TBEpAbIX Tem», «Marepuaibl
IIEKTPOHHOM TEXHUKN», «PU3MKa KOHICHCUPOBAHHOIO COCTOSIHUS.

HuciumiHa  «OCHOBBI  TeXHOJIOTMM M pacyera  3JIEKTPOHHOMH
KOMIIOHEHTHOI# 0a3bD» TECHO CBs3aHa C JUCHUIUIMHAMU JAHHOTO HAIpaBJICHUS
NOATOTOBKM  TakuMH Kak «HaHoanekTponuka», «®dusnyeckue OCHOBBI
AJIEKTPOHUKW», KYpPCOB IO BbIOOPY BapHMaTUBHOM dYacTH Npo¢ecCHOHAIBLHOTO
IUKJIA.

JlucuuninHa npeaycMoTpeHa y4eOHbIM IUIAHOM C LIEJIbI0 (POPMUPOBAHUS Y
CTYJACHTOB 3HaHUN O (PU3UKO-XMMUYECKUX OCHOBAX OA30BBIX TEXHOJIOTMUECKUX
MPOLIECCOB, MPUMEHSIEMBIX MPU MPOU3BOJICTBE MHUKPOAIEKTPOHHBIX MPUOOPOB C
MUKPOHHBIMH W CYOMHKPOHHBIMU pa3MEpaMH aKTHUBHBIX OOJlacTe U pabouux
CJIOEB, a TaKXe 3HaHUW 00 OCHOBaX MPOEKTUPOBAHHUS TEXHOJOTMYECKUX LHUKIIOB
MPOU3BOICTBA MPOCTEHIIINX MUKPOAIEKTPOHHBIX CTPYKTYP.

HensiMu 0cBOEHMA IMCUMILINHBI SIBJIAIOTCSH:

e (opmMupoBaHHE y CTYJEHTOB 3HAHUIM O Ha3HAYCHUH, (PU3UICCKUX TMPHUHITUIAX U
METOJIMKHU BBIMOJHEHUS OCHOBHBIX TEXHOJOTMUYECKUX IMPOILIECCOB, JICKAIUX B
OCHOBE TEXHOJIOTMU MPUOOPOB TBEPAOTENBHOMN 3JIEKTPOHUKH M MHTETPaJIbHBIX

CXEM, MMPOU3BOICTBA TPUOOPOB MUKPO- U HAHODIIEKTPOHUKH;



dbopmupoBaHue HAaBBLIKOB MOJICITUPOBAHUS MPOIIECCOB CO3JaHMs
MIOJTYITPOBOTHUKOBBIX MPUOOPOB;
TIOJIYYCHHUE YTIIYOJICHHOTO MPOQPECCHOHATIBHOTO 00pa30BaHMS MO TEXHOJOTHUH
AJICKTPOHHOH  KOMITOHEHTHOW  0a3bl, 0O0CECIEYMBAIOIMICTO  BO3MOXKHOCTH
OBICTPOTO M CaMOCTOSITEIPHOTO TIPHOOPETCHHSI HOBBIX 3HAHWN, HEOOXOIUMBIX
JUISL afanTallid W YCHENIHOW MpodeCCHOHATBHOM JEITeIbHOCTH B 00JIacTH
MHUKPO - ¥ HAHOJICKTPOHHUKH;
MPUBUTH OyAYIIEMY CIIEIUATUCTY COBPEMEHHOE KOHCTPYKTOPCKOE MBIIIICHHE,
MMO3HAKOMHUTh C OCHOBHBIMM KOHCTPYKIIUSMH 3JICMCHTOB 3JICKTPOHHOM
KOMIIOHCHTHOM 0a3bl W MPUHIIMIAMU IIOCTPOCHHS MHTETPAIbHBIX CXEM,
PacCMOTPETh METOIBI TPOCKTHUPOBAHUS OCHOBHBIX 3JIEMEHTOB COBPEMEHHOM
MHUKPO- ¥ HAHODJCKTPOHUKH, 3HAHUS M YMCHHMS, TMO3BOJISIOININX IMPOBOIUTH
WH()OPMAITMOHHBIA TTOMCK, HCIIOIB3YS CPEACTBA W CIIOCOOBI aBTOMAaTH3AIlUU
mporiecca MPOSKTUPOBAHMUS.

3apaun:
PacCMOTPETh OCHOBHBIC TIOHITHS MaTEPHATIOBEICHUS, METOABI (DOPMUPOBAHHS
AJIEMEHTOB C HEOOXOTUMBIMH SJEKTPUUYCCKUMH TapamMeTpaMu, (U3HKO-
XUMHUUYECKHE OCHOBBI TEXHOJOTHYSCKHX IIPOIIECCOB MHUKPOIJICKTPOHUKH H
HAHOXJICKTPOHUKH;
OOYYUTBHCS TTPUMEHATh TEXHOJOTHYECKHE OMEPAINu I CO3JaHUs DJIEMEHTOB
HEOOXOMMOM TOIIOJIOTHH, HWCIIOIb30BaTh (PU3MUECKHE 3aKOHBI JJIS aHaIu3a
MIPOU3BOICTBEHHBIX OTICpaIIniA, OTICpUPOBATH bU3IeCKUMHU 51
TEXHOJIOTHYECKUMH TEPMHUHAMH M BEIIMYMHAMH, peIlaTh 3aJladyd 10 pacyeTy
rapaMeTpOB OCHOBHBIX TEXHOJOTHYECKUX MTPOIIECCCOB;
OBJIAJICTh MPAKTHUSCKUMH TIPHEMaMH TIPH padoTe ¢ MaTepragaMu U U3ICTUIMA
MUKPO - W HAHOAJICKTPOHHWKH, W3MEPEHUS WX OCHOBHBIX ITapaMeTpOB,
HCCIICIOBAaHUSI CBOMCTB HOBBIX MaTEPHAIOB, CaMOCTOSATEIBHOM paOOTHI Ha
YCTAaHOBKAX KOHTPOJIS TEXHOJIOTHYCCKUX TIPOIIECCOB;

U3Y4YEHUE OCHOB MMPOCKTUPOBAHUS DJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl;



® OCBOEHME COBPEMEHHBIX METOJOB M MapLIPyTOB IPOEKTUPOBAHUS, CPEIACTB U
c10co00B aBTOMATHU3AIIMH MTPOLIECCa TPOSKTUPOBAHUS;

® T[PUBUTHE CIIOCOOHOCTEN aHaIU3UPOBATh W CHUCTEMATU3UPOBATH PE3YJIbTATHI
UCCIICOBAHUM, TMPEACTABIIATh MaTepUalbl B BHJE HAy4YHBIX OTYETOB,
MyOJIMKALUM, Pe3eHTaINH;

® IPUMEHEHUE HAYYHBIX METOJOB IPEABAPUTEIBHOIO TEXHUKO-IPKOHOMUYECKOTO
000CHOBaHUS IPOEKTOB;

e oOyudeHHE BBIMIOJHATh PACUYEThl U MPOCKTHUPOBAHHE AIIEKTPOHHBIX MPUOOPOB,
CXEM U YCTPOMCTB pa3NUYHOTrO (PyHKIMOHAIBHOTO HA3HAYEHHUS B COOTBETCTBHUH
C TEXHHYECKUM 3aJaHUEM C HCIOJIB30BAHUEM CPEACTB AaBTOMAaTU3aLUU
POECKTUPOBAHUS;

® O3HAaKOMJIEHHE C (OpMaJbHBIMU MNPUHLUIIAMH Pa3padOTKU MPOEKTHON H
TEXHUYECKOM  JIOKyMEHTAalud, O(QOpPMIIEHHE 3aKOHYEHHBIX  IPOEKTHO-
KOHCTPYKTOPCKHX paloT;

e (opmMupoBaHHE  HABBIKOB  OCYIIECTBJICHHMS  KOHTPOJS  COOTBETCTBHS
pa3pabaTbIBa€MbIX MPOEKTOB M TEXHUYECKON JOKYMEHTAlMH CTaHIapTaM,
TEXHUYECKUM YCIIOBUSIM U JIPYTUM HOPMATHUBHBIM IOKYMEHTaM.

JUiss  ycmemHoro  u3y4eHuss  AMCHMIUIMHBL ~ «OCHOBBI  TE€XHOJIOTMH
AJIEKTPOHHON  KOMITOHEHTHOM 0a3bl» y  OOy4aromuxcsi JOJDKHBI  OBITh
c(OpMHPOBAHBI CIEIYIOUIUE PEIBAPUTEIbHBIE KOMIIETEHIINH:
® CIOCOOHOCTBIO K caMOOpranu3aiuu u camooopazoanuto (OK-14);
® CIOCOOHOCTBIO NPEICTABIATH AJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHM

HAy4YHYIO0 KapTHHY MUpPAa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHI, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX HayK U MaTtemaTtuku (OIIK-1);

® CIOCOOHOCTBIO  BBISIBIATH  €CTECTBEHHOHAYyUHYI  CYUIHOCTh  IIpoOiieM,
BO3HUKAIOIIKX B XO/€ NMPO(EeCcCCUOHANBHON NeATEeIbHOCTH, MPUBIEKATh I UX
pelIeHus: COOTBETCTBYIOIINMA Pu3nko-MareMaruueckuii anmapar (OI1K-2);

® CIOCOOHOCTBIO pelaTh 3aJauyd aHalM3a M pacuera XapaKTePUCTUK

atekrpuueckux neneit (OIIK-3);



B pesynbrare

WU3YUYECHHUS

JAaHHOW JMCUUIUIMHBL Yy  0OyYarommxcs

dbopmupytoTcs crenyrompe obmenpodeccuonanbHble W MPo(ecCHOHaTbHEIC

KOMIIETEHIIUU (3JIEMEHTHI KOMITETCHITUH):

Koa n

¢popmysupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETeHIHH
CYIITHOCTh HAYYHOU MpoOIeMbl M HAYYHOH 3a/1a4u;
BUJIBI TEOPETHYECKOTO U KCIIEPUMEHTAILHOTO
UCCJICIOBAHHSI,
HOPMAaTHBHBIC IPABOBBIC JIOKYMEHTHI B CBOCH

3naer po(hecCHOHATLHOM e TEIbHOCTH,
OCHOBBI CTATUCTHKH U COBPEMEHHBIE IPOTPaMMHBIC
CpEeICTBA, MPUMEHSIEMBIC ISl 00padOTKH U
OIIK-5, NPECTaBICHUS YKCIICPUMECHTAIBHBIX TaHHBIX

CIIOCOBHOCTE KOHCTpyKTOpcKyto nokymenrtanuio: ECK/, ECT/,
UCIIOJIb30BATh I'OCTwr
OCHOBHBIE IPUEMBI NPaBUJIBHO MIOCTABUTH KCIIEPUMEHT, MTOJTYIHTh
00paboTKH 1 Vieer JIOCTOBEPHBIE IAHHBIC ATOTO IKCIICPUMEHTA,
NpeCTaBICHUS UCIIO0JIB30BaTh HOPMATUBHBIC JIOKYMEHTBI B CBOCH
IKCIIEPUMCHTAIEH po(heCcCHOHATTLHOM NI TEIIbHOCTH
bIX JaHHBIX HaBBIKAMH IIPOBEIECHUS KOHKPETHBIX TEOPETUIECKUX H

IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH;
HABBIKAMU TPAMOTHOTO H3JI0KCHHS PE3yJIbTaTOB

Braneer COOCTBEHHBIX HAYYHBIX HCCIICIOBAHUMN (OTUETHI,
pedepatsl, TOKJIAIbI U ApP.), OCHOBHBIMH IPUEMaMH MX
00pabOTKH U TIPEICTaBICHUS
HaBBIKAMHU pabOTHI ¢ UH(HOPMAITHOHHBIMU 0a3aMu
JTAHHBIX

OIIK-6, 3nact paboTy KOMITBIOTEPA;

CIOCOOHOCTH 0o0nanate 6a30BBIMU 3HAHUSAMHU B BEIOpAHHON 001acTH
OCYIICCTBIIATH UCIIOJIb30BATh PE3YJIbTATH HAYYHO-TEXHUYECKOM
IIOHUCK, XPaHCHHUC, Vmeer UH(OPMAIMH, OJTYYEHHOMN U3 Pa3HBIX HCTOYHUKOB;
0bpaboTky u IPaMOTHO OhOPMIISTE PE3YIIBTATE PabOTHI.
aHanu3
uH(pOpMalLuU U3
pa3IMYHBIX
HMCTOYHHUKOB U 0a3
JTAHHBIX,

[PECTABIATD €€ B MEXaHU3MOM OTOOpa Iieo6xozu/1M0171 nH(pOpMaInu;
TpeGyeMoM Braneer AHATM30M TOJTYYeHHOW HH(OPMAIINH, HABBIKOM €€

dopmare ¢ CHUCTeMAaTH3aIlNH MPHU BBIOJHEHUH KOHKPETHBIX 33]1a4 B
WCTIOJIb30BAaHUEM M3y4aeMoi 001acTH
UH(OPMAIMOHHBIX
, KOMITBFOTEPHBIX
U CETEBBIX
TEXHOJIOTHI
[1K-9, TEXHOJIOTUH MPOU3BOICTBA MAaTEPUAIOB U U3IEIIHIA

CIIOCOOHOCTh 3Haer AIIEKTPOHHON TEXHUKH;

BBITIOJTHSATH OCHOBHBIE CTaHAAPThI, TEXHUUYECKUE YCIOBHS U JPyTHe




paboTHI IO
TEXHOJOTHYECKON
MOATOTOBKE
MIPOU3BOJICTBA
MaTepHUaloB U
15631 (112171
3JIEKTPOHHOU
TEXHUKU

HOPMaTUBHBIE TOKYMEHTBHI, perJaMeHTHPYIOIINE
COCTaBJIEHUE ITPOEKTOB U Pa3pabOTKy TEXHUUECKOM
JIOKYMEHTAIlMU B COOTBETCTBYIOLICH cepe;
[10CJIEZI0BATEIBHOCTh KOHTPOJIS, IPOBEAEHUS OLIEHKU
COOTBETCTBUS pa3padaTbiBa€MbIX IPOEKTOB U
TEXHUUYECKOH JTOKYMEHTALUU Pa3IMuHbIM HOPMAaTUBHBIM
JIOKyMEHTaM

VYmMmeer

COCTaBIISITh MApUIPYTHBIE KapThl U TEXHOJIOTUYECKYIO
JIOKYMEHTAIMIO JIJIsl TPOBEICHUSI OTJICIbHBIX ONEpaLvil U
MPOLIECCOB COOPKU U3ETHII;

MCIIOJIb30BaTh MHPOPMAIUIO CTAHIAPTOB, TEXHUIECKUX
PErJaMeHTOB U APYTUX HOPMATHUBHBIX TOKYMEHTOB MpHU
pa3paboTKe TEXHUYECKOU JIOKYMEHTALIUH;

OCYIIECTBIISATH KOHTPOJIb COOTBETCTBUS
pa3zpabaThIBAEMOTr0 IPOEKTa OCHOBHBIM MOJIOKEHUSM
HOPMATUBHBIX JTOKYMEHTOB

Bnaneer

HaBBIKAMH BBIMOJHEHUS TEXHOJIOTMYECKUX OTepalui mo
MOJATOTOBKE U MPOBEIACHHUIO TEXHOJIOTUYECKUX
MIPOIIECCOB MPH MTPOU3BOACTBE U UCIIOJIb30BAHUU
MaTepUaoB U U3JIEIHUHA FNEKTPOHHON TEXHUKH;
HaBBIKAMH MCIIOJIb30BAHUS OTACIbHBIX MMOJI0KEHUN
CTaH/apTOB, TEXHUYECKUX PErIaMEHTOB U APYTUX
HOPMATHBHBIX JJOKYMEHTOB Ha KOHKPETHOM CTauu
pa3paboTKy MpOeKTa U/UIIM COCTABICHUS TEXHUYECKOU
JIOKYMEHTAIUU;

OCHOBHBIMH METO/IaMU OCYIIECTBICHUS KOHTPOJIS
COOTBETCTBUS pa3padaThIBA€MOTr0 MPOEKTA MOT0KEHHUSIM
HOPMAaTHBHBIX JOKYMEHTOB

[1K-20,
CIIOCOOHOCTh
pa3pabaTbIBaTh
WHCTPYKIIUU JJTST
00CITyKUBAIOLIETO
nepcoHaa 1o
SKCIUTyaTaIlH
UCTIOJIB3yEeMOTO
TEXHUYECKOTO
000pyI0BaHUS U
MPOrPaMMHOTO
obecrieueHus

3Haer

UCIIOJIb3yEMOE TEXHUYIECKOE 000PyI0BaHUE;

mpaBujia TCXHUKHU 0€e30IacHOCTH U SKCILTyaTaluu
00opynoBaHus;

OCHOBHBIC KOMITIBIOTEPHBIC ITPOTrpaMMBbI U ITPUITOKCHUS,
HE0OXO0IUMBIE JIJIs TPO(EeCCHOHAILHOM JCSITETBHOCTH;
MOPSIOK Pa3pabOTKH TEXHUIECKOM TOKYMEHTAIUH:
TEXHUYECKHUU TIPOCKT, ATAIbI TPOSKTUPOBAHUS

YMeer

IPUMEHSATH MTOJTyYeHHbIE 3HaHUS MPU pa3padoTke
MHCTPYKIUH MO SKCIUTyaTal[uu

UCIOJIb3yeMOI0 TEXHUYECKOro 000py10BaHUs U
IPOrpaMMHOr0 o0ecrieueHust i 00CITy)KUBaHUS
NIEPCOHAIIA;

pa3palaThIBaTh MPOEKTHYIO U TEXHUYECKYIO
JOKYMEHTAIUI0, 0(OPMIIATh 3aKOHUEHHbIE TPOEKTHO-
KOHCTPYKTOpPCKHE pabOThI

Bnaneer

COBPEMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJIOTUSIMU;
MPAaBUJIAMU COCTABJICHUS TEXHOJIOTHUUECKON
JIOKYMEHTAITMH, HEOOXOMMOM Ha BCEX CTaIUIX
MIPOU3BOACTBEHHOI'0 IIPOLIECCA;

METOJIaMH OLICHOYHBIX PAaCYETOB, TAPAMETPOB U
XapaKTEPUCTUK JICKTPOHHBIX KOMIIOHEHTOB




AHHOTAUMS JUCHUILTHHBI
«KoMmnbrorepHas rpaguka B pu3nKe U TEXHOJIOTHH»

Pabouass mporpamma aucuurinHbel «KomrmbtorepHas rpaduka B Quzuke u
TEXHOJIOTUW» pa3paboTaHa sl CTyAeHTOB | Kypca mo HampaiaeHuto 11.03.04
«DNEeKTPOHUKA M HAHOMJIEKTPOHHKA», B COOTBETCTBHM C TpEOOBAHUSIMU
00pa30BaTeIbHOTO CTaHAapTa, CAMOCTOSATEIBLHO ycTaHaBIuBaeMmoro [IBOY.

Hucuunnuna «KommblotepHas rpaguka B (pu3MKe M TEXHOJOTH» BXOIUT B
0a30BYI0 YaCTh IIUKJIA CHEIUATbHBIX JUCIUILIMH.

OOmiasi TPyJOEMKOCTb OCBOEHHUSI TUCIHUIUIMHBI COCTaBIseT 4 3aueTHbIC
eauHulbl, 144 yaca. Y4eOHbIM TUIAHOM MIPEAYCMOTPEHBI JICKIIMOHHBIE 3aHsATus (18
qyacoB), JabopaTtopHbie paboThl (54 yaca), caMocTosITeNIbHAsE paboTa cTyneHTta (45
4acoB, BKJIIOYAs MOJATOTOBKY K Ak3aMeHy 18 uac.). Jlucuumnianna peanusyercs Ha 1
Kypce B 1 u 2 cemectpe.

ConeprxaHne TUCHUIUIMHBI OXBATHIBAECT CICAYIOIIMI KPYT BOIPOCOB:

[loHsiTHE KOHCTPYKTOpPCKasi JOKyMEHTauus, O(OpMIIEHHE YepTEkKeH,
U300pakeHMsl, HAAMKUCHU U 0003HAUEHUS, AKCOHOMETPUUYECKUE MPOCKIUH JIeTaJIEH,
U300paKEeHHUsT U 0003HAYEHUS! AJIIEMEHTOB JieTajel, padouyne 4epTeXH U 3CKU3bI
JeTaneii, COOpoUHbIE YEPTEeKU JAeTalleld, HauepTaTeIbHOW T€OMETPHUH; TOHATHE O
KOMIBIOTEPHOM Tpaduke: TeOMETPUUYECKOE MOJECIUPOBAaHME M €ro 3ajaud,
rpaduueckue 0OBbEKThl, IPUMHUTHUBBI U UX aTPUOYThI, IPUMEHEHNE UHTEPAKTUBHBIX
rpaUyecKux CUCTEM [UJIsl BBINOJIHEHUS U PEJaKTUPOBaHUS H300pakeHUd u
YEepTEKE, PeIICeHHUE 3a/1a4 TEOMETPUUECKOTO MOJIETMPOBAHUSI.

CoBpeMEHHBIN dTall pa3BUTUSA HAYKHM U TEXHUKH, PA3IMYECHHBIX OTpacien
OPOMBIIIJIEHHOCTH TMPEAbSBISAECT MOBBILICHHbIE TpeOOBaHUS K TMOJATOTOBKE
BBICOKOKBAJIM(DUIIMPOBAHHOTO HHYKEHEPHO-TEXHUYECKOTO MEPCOHAJA, YCHEIIHO
BJIAJCIOIMX TEXHUYECKUMU 3HAaHMSIMHU. BaXHOoe MecTO B TakoW NOATOTOBKE
orBoauTcs npeamety "Kommbrotepras rpaduka B ¢usrke u Texaonorun'". Pa3zsutue
HOBBIX  TEXHOJOTMH  COMPOBOXKIAETCA  WMHTEHCUPUKAUMEW  WHKEHEPHO-
TEXHUYECKOTO TpyJa, TpeOys BBINOJHEHHS 3HAYUTENBHOTO  KOJUYECTBA

BCEBO3MOXHOW KOHCTPYKTOPCKOM JOKyMeHTauuu. COBPEMEHHBIA CIEIUATUCT



JOJDKEH YMETh MPAaBMWIHBHO OTOOpaKaTh TEXHUYECKYIO MBICIIb Ha YEPTEKE, ICKU3E,
CXeMe.

[locnenHue necATUICTHS XapaKTEpU3YIOTCS BCE OOJBIIMM BHEAPEHHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH B pa3iuvHbie Cepbl YeTOBEYECKON ACSITEIHHOCTH.
Cpean  Bcero  MHOrooOpasusi  CYIIECTBYIOIIMX  NIporpaMm  Haubosee
pacnipoctpanéHHoOl sBisieTca nporpamMma AutoCAD. YMeHue NpakTU4YeCKd H
rPaMOTHO MOJIb30BATHCS 3TOW U JPYTUMHU MPOTrpaMMaMU SIBJIIETCS HEOOXOIUMbBIM
JUISL KOKJIOTO MHXKEHEPA.

Hucrumnnaa «KoMmbrorepHas rpaduka B (pU3MKe W TEXHOJIOTHI» JJOTUYECKHA U
COAEPKATEIIbHO CBSI3aHA C TAaKUMH KypcaMH, Kak AHAJIWTUYECKAs TE€OMETPUS;
TeopeTndueckne OCHOBBI 3JIEKTPOTEXHUKH; METpoJiorusi, CTaHIapTU3alus |
TexHuueckue udmepenus; Kpucramiorpadus.

Lenssmu ocBoeHus: mauctuiuimabl  «KommbroTepHas rpaduka B QuU3MKE U
TEXHOJIOTUW»  SBJSIOTCS Pa3BUTUE MPOCTPAHCTBEHHOTO IMPEJCTABICHUS W
BOOOpPAXKEHUSI, KOHCTPYKTUBHO-TEOMETPUUECKOTO MBIIUICHHS, CHOCOOHOCTH K
aHaIM3y W CHUHTE3y MPOCTPAHCTBEHHBIX (OPM M OTHOIICHUH HA  OCHOBE
rpadUuecKkux MojieJied MPOCTPAHCTBA, NPAKTHUUECKH pPEATU3yeMbIX B BHUJIE
YepTeKed KOHKPETHBIX MPOCTPAHCTBEHHBIX OOBEKTOB W  3aBUCHUMOCTEH,
BbIPAaOOTKE 3HAHWUN M HABBIKOB, HEOOXOIUMBIX CTYJEHTaM IS BBINOJIHEHUS M
YTCHUSI TEXHUYECKUX YEPTE}KEH, COCTABICHUA KOHCTPYKTOPCKOM M TEXHUYECKOU
nokymeHTanuu Ha ocHoBe TpeOoBanuit ECK]I. Mmxenepnas rpaduxka — 3TO
JTUCLHUIUIMHA TETbI0, KOTOPOU SIBIISETCS HEMOCPEACTBEHHO OOY4YEHUE CTYJICHTOB
paboTe ¢ pa3nMYHOM MO BUAY M COIEpkKaHUIO rpaduyeckoid HHPOpMaLUen,
OCHOBaM TpaduuecKkoro mpeacTaBieHuss WHPopMaluu, MeTroAaMm Tpaduueckoro
MOJICIUPOBaHUsI ~ TEOMETPUYECKUX OOBEKTOB, TMpaBWIaM pa3pabOTKu U
oopMIIEHUSI KOHCTPYKTOPCKOM JTOKYMEHTAIlMU, Tpaduueckux Mojesel sSBICHUMN
U TIPOIIECCOB. 3HAKOMCTBO CTYJEHTOB C TOHSTHEM KOMIBIOTEPHOW Tpadukw,
r€OMETPUYECKOT0 MOJCIUPOBaHUS, IpaduuecKUMU OOBEKTaMH, COBPEMEHHBIMU
WHTEPAKTUBHBIMU TpaUUECKUMH CUCTEMAMU JIJIsl PEIICHUS 3a/1a4 aBTOMATHU3AIUU

yepTexkHo-rpapuyeckux padbot Ha npumepe AutoCAD.



Heanb npenogaBanusi — AaTh CTYJEHTAM 3HAHUS, IPUBUTh YMEHUS U HABBIKU
COCTABJICHHSI U YTEHUS MPOEKTHO-KOHCTPYKTOPCKON TOKyMeHTanuu. J{ate o0mryro
T€OMETPUYECKYI0O U TpadUuuecKylo MOArOTOBKY, (POPMUPYIOUIYIO CIHOCOOHOCTH
MPaBUJILHO BOCIPUHUMATh, MepepadaThiBaTh U BOCHPOU3BOAHUTH T'PAPUICCKYIO
nHpopmaruio.

3ajaum  QUCIUIUIMHBI  OTBEYAIOT  COBPEMEHHOMY  COCTOSIHUIO U
MEPCIIEKTUBAM Pa3BUTUA MPOECKTHO-KOHCTPYKTOPCKUX paboT. B HuX BXoaur
oOecrieyeHUe  CTyJIeHTa  MHUHUMYMOM  (yHIaMEHTAIbHBIX  WHKEHEPHO-
TCOMETPUUYECKHUX 3HAHUMU, Ha 0a3e KOTOPHIX Oyaymuid OaKagaBp CMOXKET YCIEITHO
U3y4aTh KOHCTPYKTOPCKO-TEXHOJOTUUECKUE W CHEIUaIbHbIE UCIUIUIMHBI, a
TaK)K€ OBJIaJIeBaTh HOBBIMU 3HAHUSMU OO0JACTH KOMIIBIOTEpPHON Tpadukud u
F€OMETPUYECKOTO MOJICITUPOBAHUA.

e I3yuuts ECK/I;

e (OCBOUTH METOJIbl HAYEPTATEIBHON T€OMETPHH;

e (OCBOUTH BBINOJTHEHUE U peaakTupoBanue yeptexeit B [10 AutoCAD.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH:

1) 3HaTh:

— DJIEMEHTBl ~ HauyepTaTeIbHOW TEeOMETpHUM W  HHXKEHEPHOU  rpaduku,
FEOMETPUYECKOE MOJIECIMPOBAHUE, MPOTrPAMMHBIE CPEICTBA KOMIIBIOTEPHOMN
rpaduKu;

2) yMETb:

— TPUMEHATh WHTEPAKTUBHbIE TpapUUECKUE CHUCTEMbl ISl BBLINOJHEHUS U
pPEIAKTUPOBAHUS U300paKEHUN U YEPTEKENH;

3) BIAJETh:

— COBPEMEHHBIMM MPOrPaMMHBIMHM CPEJICTBAMU MOJATOTOBKHM KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOU IOKYMEHTAIUU;

JoctounctBoMm panHoro YMK]] sBiseTcsS HalvM4ue IMJIaHOB-KOHCIEKTOB

JICKITUHN U 3aJIaHUH I MPAKTHYSCKUX padoT.



JIiist ycnenmHoro u3ydeHus Auciuruiabl « KomnbrotepHas rpaduka B pusnke u

TEXHOJIOTUW» Yy OOYyYalomuxcsi JODKHBI OBITh C(HOPMUPOBAHBI  CIEAYIONINE

NpEaABApUTCIIbHBIC KOMIICTCHIINH:

CIIOCOOHOCTBIO K caMoopraHu3amnuu u camoobpasoBanuio (OK-7);
CIIOCOOHOCTBIO TIPEICTABIIATh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUU
HAy4YHYIO KapTUHY MUpPa Ha OCHOBE 3HAHUSI OCHOBHBIX MOJIOKEHUI, 3aKOHOB U
METOJ/IOB ecTeCTBeHHbIX Hayk v MatemaTuku (OI1K-1);

CIIOCOOHOCTBIO  BBISBIISAITH ~ €CTECTBEHHOHAYYHYIO  CYITHOCTh  MPOOJIEM,
BO3HMKAIOIIUX B X0JIe¢ MPO(PECCUOHATILHON ACSITENIbHOCTH, TPUBJICKATh JISl UX

pelieHus: COOTBETCTBYIOMMMA Ppu3nko-mMareMaruueckuii anmapar (OI1K-2);

CIIOCOOHOCTBHIO ~ pelllaTh 3ajlaud aHajiu3a ¢ pacyeTa XapaKTePUCTHK
anexktpuueckux mnenei (OI1K-3);
B pesynaprare wM3ydeHUs JaHHOM AUCHUIUIMHBI Yy OOyYarolIuxcs

dbopmupyroTca cieayomme oomenpodeccuoHanbHbie U TpodeccuoHaIbHbIe

KOMIICTCHIIMH (Z)JIGMGHTBI KOMHGTGHHHﬁ).

Koa mn
¢opmyanpoBka Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI
KOMIIeTeHIIUH
I'oTroBHOCTB
HPUMCHSTD 3Haer OOmpe npaBuIa BBIIOJTHEHHS YepTEKEN
COBpPEMEHHBIE
cpeicTBa
BBITTOTHCHHSA 1 v BeImonHATE ¥ pefnakTupoBaTh n300paxenus B [10
peIaKTHPOBAHUS Meet AutoCAD
HU300paKEHHUN U
YepTeken, U
MOJITOTOBKH
KOHCTPYKTOPCKO-
PYKTOpCKO™ Hassikamu padotst B [IO AutoCAD u ¢
TEXHOJIOTMYECKOU Bnaneer
HOpMaTuBHbIMU JoKyMeHTaMu ECK/]
JIOKYMEHTalluU
(OIIK-4);
Copepxanne komiiekca cranaaproB ECKJI u3
CriocobHOCTH 3HaeT rpymsl ctanaapToB OOIIKe MpaBuIa BBIMTOIHEHHS
UCIIOJIL30BATh yeptexeit (3) u [IpaBua BeimonHeHus cxeM (7)
OCHOBHBIE TIPHEMBI =
BrImonHATE cOOpHBIE YepPTEXKH eTalei u
00paboTKu 1 Ymeer
NIEKTPUUECKUX CXEM
NpeICTaBICHUS
SKCIICPHMEHTAIbHBIX HaBpikamu paboThI ¢ HOPMAaTUBHBIMU JIOKyMEHTaMHU
nanHbIx (OTK-5) Bnaneer 1 TH()OPMAITMOHHBIMU TEXHOJIOTHIMH JIJIS
MPEJCTABICHUS SKCIEPUMEHTATbHBIX JaHHBIX




I'oToBHOCTE
AHATU3UPOBATH U
CHUCTEMAaTHU3UPOBATH
pe3yNbTaThl
HCCJICTOBaHUM,
MIPEACTABIISTH
MaTepHaJibl B BUJIC
HAy4HBIX OTYETOB,
myOJuKaIui,
npesentauui (I11K-3)

3Haer Mertoibl aHanM3a ¥ IpoLEeAYPhl CUCTEMAaTU3aI[uN
Veer MPEACTABIATh MAaTEPHAIIBI B BU/IE HAYYHBIX OTYETOB,
myOIMKaIui, mpe3eHTaui
ITO AutoCAD pu1s ipeacTaBiieHUsI PE3YIbTaTOB
Bnaneer HCCIe0BaHUM B BUJIE HAYUHBIX OTYETOB,

myOJMKaIui, Ipe3eHTaun




AHHOTAUMS JUCHUILTHHBI
«SI3BIK, KyJbTYPa U MEXKKYJIbTYPHAS KOMMYHHKAIUS

VYyebnast  gucuurimHa — «S3bIK,  KyJbTypa M MEXKKYJIbTypHas
KOMMYHUKAIUS» pazpaboTaHa 1Jisg CTYJICHTOB 3 Kypca HanpaBjieHus: OakanaBpuara
11.03.04 DnexTpoHMKAa M HAHORJIEKTPOHUKA B COOTBETCTBHM C TPEOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATENHHO YCcTaHaBIMBaemMoro J[BOY.

OOmrast TPYIOEMKOCTh OCBOCHHUS MHUCIMIUIMHBI COCTAaBJISET 3 3a4eTHBIC
eauauIbl (108 vac.). YueOHbIM TUTAaHOM MPETyCMOTPEHBI  MTPAKTUYECKUE 3aHATUS
(18 uyac.), camocrositenbHas padbota ctyneHta (90 yacoB). JucuurinHa «3bIK,
KyJbTypa U MEXKYJbTYpHas KOMMYHHMKAIMS» BXOOUT B Tpynmy 0a30BBIX
JUCIUTUINH 00pa30oBaTeIbHOM MPOTpaMMBbI, peanu3yeTcs Ha 3 Kypce, B 5 ceMecTpe.

Bxoas B coctaB 3TOrO0 pasnena, JaHHas TMCHUILIMHA OOHAPYKUBAET CBS3b C
TaKUMH JUCLUMIUIMHAMHU, Kak «PuTopuka W  aKaJeMHUYECKOE€ IHChbMOY,
«Dunocodpusi»y, «ctopusa», «MHocTpaHHBId A3bIK». (OCBOCHHME JAHHOM
JUCHUUIUIMHBL JIOJKHO TPEAIIECTBOBATh HAMMCAHUIO KYPCOBBIX U BBITYCKHBIX
KBATM(PUKAIMOHHBIX PabOT U MIPOU3BOICTBEHHON MPAKTUKE.

Ieabp oOCBOEHUSI JUCHUIUIMHBI «S3BIK, KyJIbTypa W MEXKYJIbTypHas
KOMMYHUKAIUI» — (GOpMUpPOBaHHE COBPEMEHHOM S3BIKOBOW JTUYHOCTU, CBI3AHHOE
C TOBBIIIEHHE KOMMYHHKATHBHON KOMIIETEHLIMM CTYAEHTOB, PACIIMPEHHEM HX
OOIIETMHIBUCTUYECKOTO KPYyro3opa, COBEPIICHCTBOBAHUEM BJIAJICHUS HOpMaMu
YCTHOTO U MHUCHbMEHHOIO JINTEPATYPHOTO SI3bIKA, PA3BUTUEM HABBIKOB U YMEHHI
3 PEeKTUBHOTO PEYEBOT0O MOBEACHUS B PA3JIMUHBIX CUTYyAIUIX OOILICHHUS.

3anavyu:
® [PUBUTUE CTYJEHTaM BJIAJACHUS HOPMaMU COBPEMEHHOIO  PYCCKOIO

JUTEPATypPHOTO  SI3bIKAa, TEOPETHUYECKUX OCHOB KYJbTYPhl peUHd  Kak
COBOKYITHOCTU M CHUCTEMbl KOMMYHHMKAaTHBHBIX KauecTB (MPaBWIHHOCTH,
YUCTOThI, TOYHOCTH, JIOTUYHOCTH, YMECTHOCTH, SICHOCTH, BBIPA3UTEIBHOCTU U

ooraTcTBa peun);



® PaCKpBITHE (GYHKIIMOHATBHO-CTHIIMNCTUYECKOTO OorarcTBa PYCCKOro
JUTEPATYpHOTO S3bIKa (CIEMU(UKA DIIEMEHTOB BCEX S3BIKOBBIX YPOBHEH B
HAy4YHOU peun; xaHpoBou quddepeHunannu, oroopa si3bIKOBbIX CPEACTB);

® Da3BUTHE SA3BIKOBOIO YyThsl M OLICHOYHOI'O OTHOLIEHUS KaK K CBOEH, TaK U K
YyKOU peuu;

e (GOpMUPOBAHHE OTKPBHITONM [UIs1 OOLIEHUS JUYHOCTH, HUMEIOUIEH BBICOKUI
PEUTHHT B CUCTEME COBPEMEHHBIX COLIMAIIBHBIX LIECHHOCTEN;

® U3ydYeHHUE MPABUJI S3IKOBOTO 0(OPMIICHHS IOKYMEHTOB Pa3INUHbIX KAHPOB;

e yrinyOleHne HaBBIKOB CaMOCTOATENBbHOM paboTel CcO  cloBapsAMU U
CIIPaBOYHBIMU MaTE€pUAIIAMU.

B pesynbraTe u3yueHus JaHHOM JUCLUUIUIMHBI Y  OOyYaroIIHUXCs

dbopMUpYIOTCS  CHEAYIOIIME  OOIICKYJIbTYpPHBIE  KOMIIETEHIIMU  (DJIEMEHTHI

KOMIICTCHITUI).
Ko i popmy.tuposica Jtanbl GopMUPOBAHUA KOMIETEHIINH
KOMIIeTEHIMH
COLIMAJIBHYIO IIPUPOAY S3bIKA, IPUYUHBI €TO
(hopMHUPOBAHHS B YEJIOBEYECKOM OOIIECTBE,
3HaeT 0COOCHHOCTH (PYHKIIMOHAIbHO-CTHIIEBOM U
OK-1: KaHPOBOH MU PepeHannum pyccKoro
CIIOCOOHOCTH K JINTEPATYPHOTO SI3bIKA
CaMOCOBCPIICHCTBOBAHNIO HMCIOJB30BATh PA3JIMYHBIC A3BIKOBBIC CPCACTBA B
W CaMOPa3sBHTHIO B Veer Pa3IUYHBIX CUTYaIUSAX OOIIEHUS B YCTHOM U
npodeccuonanbHou chepe, MMCBbMEHHON (hopMe, AEMOHCTPUPYS 3HAHHE
K TMOBBILIECHUIO SI3BIKOBBIX HOPM
OOIIEKYJIBTYPHOTO YPOBHS HaBBIKAMH TPAMOTHOTO U ApTYMEHTHPOBAHHOTO
Bnaneer W3J105KEHUS CBOUX MBICIIEH B YCTHOW U MUCbMEHHOMN
(dhopme B JIFOOBIX CUTYalIUsIX OOIIIEHUSI

N3ydyenne  aucoMIUIMHBL — «SI3BIK,  KyJbTypa M MEXKYJIbTypHas
KOMMYHUKAIH» NPENoJIaraeT UCIO0JIb30BaHUE CIEAYIOIMX METO/I0B aKTUBHOTO /
WHTEPAKTUBHOTO 00y4yeHus: «Kpyrnblii CTOJ, AHMCKYyCCHsl, TMOJEMHUKA, AMCIYT,

nebatel», «JlenoBast (posieBast) urpay.



AHHOTAUMS JUCHUILTHHBI
«Puitocopus U METOI0JIOTUSI HAYKH»

Huctumuinaa «®@unocodus U METOJOJIOTHUST HAayKW» TNpelHa3HadyeHa Jis
CTYy/JICHTOB HanpaBJICHUS MOATOTOBKH 11.03.04 «JNEKTpOHUKA U
HAHORJIGKTPOHUKA» B COOTBETCTBUU C TpeOOBaHUAMH 0Opa30BATEIHLHOTO
CTaHJapTa, CaMOCTOATENBHO yCTaHaBIuBaeMoro JIBOY.

OO0mrast TPyIOEMKOCTh OCBOSHHUS JHWCIUIUIMHBI COCTaBISICT 3 3a4eTHHIC
equaunbl (108 vacos). JluciumiauHa peanu3yeTcss Ha 4 Kypce B 7-M ceMecTpe.
JucrunimHa  BXOAWT B 0a30ByH0 4acTh 00pa3oBaTENbHOW  MPOTPAMMBL.
OcobenHnoctu mocTpoeHus: Kypca: jekiuu (18 yacoB), camocrosTesbHas padboTta
(90 gacos).

ConepxaHue JUCHMIUIMHBI OXBAaTHIBACT CJCAYIOMIMI KpPyr BOIPOCOB:
bunocodust u cnenudprka HaydHBIX UCCIEAOBAHUN B OOIIEH KyJIbType MHUPOBOI
UBUJIM3AIMK, CIIOCOOBI W METOJbl HAyYHBIX MCCIIEIOBAaHUMN, TEXHOJOTHUH,
UCIIOJb3YEeMbI€ B HAYYHBIX MWCCJIEIOBAHUSAX, MPEACTABICHUE U TIPE3CHTAIUs
pe3yJIbTaTOB, BOIPOCH OPraHU3allud HAYYHBIX UCCIIEI0BaHUN.

Ieap — HA OCHOBE M3YUYECHUS PA3IMYHBIX METOJOB MPOBEJICHUS HAYYHBIX
UCCJIENOBAHUM U TexHoJOTHH (dumocoduu) TMOMyYEHUsT HAYYHOTO 3HAHUS
MPAKTUYECKUA OCBOUTH dPHEKTHUBHBIC MPAKTUKU HAYYHOU paOOTHI.

3axauu:

pa3BUTHE CIIOCOOHOCTH
e K CaMOCTOSITEILHOMY OOYYEHHI0O HOBBIM METOJAaM HCCIEAOBaHUSA, K

W3MEHEHUI0 HAy4YHOTO W HAy4YHO-TIPOU3BOJCTBEHHOTO TMpoduiis CBOEH
npoecCUOHaNBEHOM eI TEIbHOCTH;

e K HCIOJIb30BAHWIO HAa MPAKTUKE HABBIKKU U YMEHHUS B OpraHU3allMd Hay4HO-
WCCJIEOBATENILCKIUX W HAYYHO-TIPOM3BOJICTBEHHBIX PabOT, OIEHKE KadecTBa
PE3YIABTATOB JIEATEIBHOCTH;

e K CaMOCTOSITCIbHOMY IIPHOOPETEHUI0O U HCIOJIb30BAHUID B MPAKTUYECKOU
NESATETLHOCTH HOBBIX 3HAHWM M yMEHHI, B TOM YHCIIE B HOBBIX O0OJACTAX

3HAHWM, paCIIMPATH U YTIyOJsATh CBOE HAYYHOE MUPOBO33PEHUE;



e K YMECHUIO OPHEHTHPOBATHCS B IMOCTAHOBKE 33Ja4d U OINPEACISITh, KAKUM
00pa3oM cJeyeT UCKaTh CPEACTBA €€ PEIICHUS;
e K YMEHHUIO aHAJM3UPOBATh, CHHTE3UPOBATh U KPUTHUECKU PEIOMUPOBAT.
B pesynaprare wu3ydyeHus JAaHHOM JUCHUIUIMHBL Yy  OOy4YaroUIuXxcs

dbopmupyloTca  cleayrompe  OOLEKYIbTYpHbIE  KOMIETEHIUU  (3JIEMEHTHI

KOMIICTEHITUHN):
Kox u gopmyanposka Jrtanbl GOPMUPOBAHMA KOMIETEH Mt
KOMIIeTeHIIUH
OK-2 3naer OCHOBHBIE OTEUECTBEHHBIE U 3apyOeKHbBIE
I'oToBHOCTB MCTOYHUKH HAYy4YHOM MH(popManuu
WHTETPUPOBATHCS B aHAJTM3UPOBATh BOZMOKHOCTH aJIalITAlluU
Hay4Hoe, JOCTYO)KEHUH 3apyO0eKHOM HAyKH, TEXHUKHU U
o0pa3zoBarenpHoOe, Ymeer 00pa30BaHUs K OTEUECTBEHHOM MPAKTUKE,
HKOHOMHYECKOE, pa3pabaTbIBaTh IPOEKTHI U MPEJII0KEHUS 110
MOJUTHYECKOE U UX UCTIOJIb30BAHUIO
KYJIBTYpHOE IPOCTPAHCTBO Braneer HepeOBbIMU JOCTHKEHUSAMHU 3apyOexHON
Poccun u ATP HAyKH, TEXHUKU 1 00pa3oBaHus




AHHOTAIUS JUCHUTITIMHBI
«TepMoaMHAMHUKA U cTaTHCTHYECKasA (PU3HKA)
Kypc «TepmonvHamMuka u cratuctudeckas (QuU3uka» NpeqHa3HAuYeH i
CTYACHTOB O4YHOM Qopmbl o0OyueHus HampasieHuss mnoarotoBku 11.03.04
«OJIEKTPOHHUKA Y HAHOAIEKTPOHUKA». TPyIOEMKOCTh TUCLUIUIMHBI — 3 3a4ETHBIE
enuHunpl, 108 akagemuueckux vacoB. J[aHHBINM Kypc OasupyeTcs Ha Marepuaie
KypcoB «CreuuanbHble pa3felibl JJIEKTPOJAWHAMUKHA 111 (QOTOHUKH» U
«KBaHTOBasA TeopHsl TBEPIBIX Tem». MaTeMaTH4eCKOM OCHOBOM Kypca SIBIISFOTCS
OCHOBHBIE pa3/ielibl Kypca MaTeMaTUKd (MaTeMaTUYEeCKUW aHanu3, ainreopa,
BEKTOPHBIN U TEH30pHBIN aHAIN3, U] PepeHIInaIbHbIE YPABHEHUS).
JIeKIMOHHBIM KypC COCTOMT W3 TpeX pasnenoB «TepMoauHamMuKay,
«Knaccrnueckas cratuctuka» u «KBaHTOBas cratnmcTHKa», KaXIbli U3 KOTOPBIX
JOTIOJHACTCA NPAKTUYECKUMH 3aHATUSAMU — PEIICHHEM 331ad [0 JaHHOMY
MaTepHuay.
Kypc «Tepmoaunamuka u cratuctuyeckasl (pU3MKa» CO3/1a€T OCHOBY IS
BCEro JlajbHeHIIero o0y4eHus cTyieHTa-HaHopu3uKka. B HeM BBOIATCS OCHOBHbBIE
METO/bl TEOPETUYECKOrO OIMCAHUS CHCTEM MHOTMX YacTHIl (MakKpOCHCTEM),
KAa4EeCTBEHHOIO M KOJIMYECTBEHHOIO AaHajau3a pPaBHOBECHBIX COCTOSSHUU W
IPOLECCOB, HCIOJB3YEMbIX B  pa3jMuYHbIX pa3fenax (Qu3uku  (Teopust
KOHJICHCUPOBAHHOTO COCTOSIHUSA, acTpodusuka, sijiepHas Gpusuka v 1.1.).
Hean: uzyyenue GyHaaMeHTAIBHBIX MPUHIUIIOB (HAYaJI) TEPMOJIUHAMUKH,
OCHOBHBIX METOJOB CTATHCTHYECKOW (DU3MKU, UX MPUMEHEHUE MJId OMHCAHUS
CBOMCTB PaBHOBECHBIX MAaKPOCKOIMMYECKUX CHCTEM, PABHOBECHBIX ITPOLIECCOB.
3agaum:
® I[I03HAKOMWTb CTYAECHTOB C pAa3JIUYHBIMM METOJAMH TEPMOJMHAMUYECKOTO
ONMCAaHWs PaBHOBECHBIX COCTOSIHUM U IIPOLIECCOB;

® I[I03HAKOMWTb CTYZEHTOB C METOJAMM KJIACCUYECKOI'O MUKPOCKOIUYECKOIO
ONMCAHUs PABHOBECHBIX COCTOSHUM U IIPOLIECCOB;

+ TIO3HAKOMUTH CTYJAEHTOB C METOJaMH KBAaHTOBOTO MHUKPOCKOIIMYECKOTO

OIIMCaHus PaBHOBCCHBIX CUCTEM H ITPOLICCCOB.



Jns  ycmemHOTO — M3y4eHHs — AucHuIumHbl  «TepMomuHamMuka U
cratuctuyeckas (usuka» y oOydalomuxcsi JOJKHBI OBITh C(HOPMUPOBAHBI
CJIeIyIOUIUE TIPeIBapUTEIbHbIE KOMIIETCHITUU:

e OK-7 — ciocoOHOCTBIO K CAMOOPTraHU3alMU U CaMO00pa30BaHUIO;

e OIIK-6 —c10COOHOCTH OCYIIECTBIISITH MOUCK, XpaHEHUE, 00pabOTKy M aHau3
uH(pOpMaIUU U3 Pa3IMYHBIX MCTOUYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpebyeMoM (popmaTe ¢ UCTOIb30BaHUEM UH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI;

. OIIK-9 — cnocoOHOCTh HCIONB30BAaTh HABBIKU Pa0OTHI C KOMIIBIOTEPOM,
BJIaIeTh MeToAaMH HWH(GOPMAIMOHHBIX TEXHOJIOTUH, COOMI0JaTh OCHOBHBIC
TpeboBaHust THHOPMAITMOHHON OE30MaCHOCTH.

B pesynpraTe uW3ydeHUs JaHHOM AUCIHUIUIMHBL Yy  OOYYarOIIMXCS
dbopmupyroTcs cieAyrmme ooduenpodeccuoHanbHblie U MPOodeCCUOHANIbHBIC

KOMIICTCHIINH.

Koa
(¢hopmyupoBka Jransl popMUPOBaAHUS KOMIIETEHIIUN
KOMIIeTeHIINH

Hayajia TepMOJINHAMUKH;
OCHOBHBIE TEPMOIMHAMHUYECKHUE NTPOLECCHI U UX
YpaBHEHUS;

OCHOBHBIE TEPMOJMHAMHYECKHUE TOTEHIIAAIIBI
OTKPBITBHIX M 3aKPBITHIX CHCTEM;

OCHOBHBIE ITPEJICTABICHUSI CTATUCTUYECKON (pr3MKU:

OIIK-1: cniocobrocTs 3Haer CTAaTUCTUYECKUE aHCAMOJIN U CTATUCTUUYECKUE

TpEACTABIIATE (GyHKIMHU pacnpeaeeHus;
a/ICKBATHYIO pa3IMYHBIE METOJIBI CTATUCTHYECKON (DU3UKH:
COBPEMEHHOMY

KaHOHMYeckHe pacnpenenenus ['nd6ca, yacTuuHble
¢byHkuu pacnpenenenus boromao6osa;
HAayTHYIO KapTHHY TEOPHIO UJECAIBHBIX CUCTEM;

MHpPa Ha OCHOBEC CBO¥CTBa 003¢e- 1 (hepMH-Ta30B.
3HAHUS OCHOBHBIX

MMOJIOKEHUM, 3aKOHOB

YPOBHIO 3HAHUI

MPUMEHATH METO/BI TEPMOJUHAMUKU JIJIS
ONpeACIICHUS KaJJOPUUECKUX U TEPMUYECKUX CBOWCTB

n MCTOI0B
©CTECTBEHHBIX HAYK U PAaBHOBCCHBIX CUCTEM;, 5
MAaTeMaTHKH. oJIy4aThb paC4CTHBIC (bOpMYJ'ILI JJI1 TCIIIIOCMKOCTEN

CHUCTEMBI B pa3JIMYHBIX IIPOLECCAX;

YmMmeer NPUMCHATH BTOPOC HAYAJIO TCPMOAUHAMUKH JIJIA
pacucTa Kl nACAJIbHBIX TCIIJIOBBIX IIUKIIOB,
NPUMCHATH MCTO/ IIOTCHIIUAJIOB K paCuCTy
TEPMOANHAMHUKHU JUBJICKTPUKOB U MAarH€TUKOB;
NNPUMCHATH MCTO/bI CTaTUCTHUYECKOMH (bI/I3I/IKI/I K
KJIaCCUYCCKUM U KBAHTOBBIM MAKPOCKOIMMYCCKHUM




CHCTEMaM U J1aBaTh (PU3UUCCKYIO0 HHTEPIPETALIUIO
MOJIYYEHHBIM PE3YIIbTaTaM.
MaTEeMaTHYECKHUM armaparom audQepeHmanbHoro,
HHTErpaibHOr0 UCYUCIICHHN;
Bnaneer
®dypbe aHaTM30M U anmnaparoM AudQepeHInaTbHbIX
Y MHTETPAIbHBIX YPAaBHEHUIA.
OCHOBHBIC METO/IbI OITHCAHHST HEPABHOBECHBIX
COCTOSIHUH M IIPOIIECCOB — PEHOMEHOIOTHYCCKHI
3 (MaKpOCKONMYECKU ) U MUKPOCKOITUYECKHIA;
OIK-2: coco6HOCTE Haet OCHOBHbBIC YPaBHECHHS, OTMUCHIBAIOIINE
BEISIBIISTE HEPaBHOBECHBIE MTPOIIECCHI, U TPAHMIIBI HX
€CTECTBEHHOHAYYHYIO HPUMCHUMOCTH.
CYIIHOCTh MPOOJIEeM, peliath 3a/1a4u ¢ UCIIOJIb30BAHUEM OCHOBHBIX
BO3HHUKAOIINX B XO/IC TEPMOTHHAMUYICCKHX METOI0B — METO/1a IUKJIOB U
npodeccroHaIbHON METO/Ia XapaKTePUCTUUCCKUX (PYHKIIUI 1
JEATEIIbHOCTH, Ymeer mQQepeHIaIbHBIX COOTHOIICHHIH;
TPUBJIEKATH [T UX peliath 3a/1a4d ¢ UCIOJIb30BaHueM MeToaa ['nboca B
peleHus paMKax Kak KBaHTOBOM, TaK U KJIaCCUYECKOMI
COOTBETCTBYIOIINI CTaTHCTHUKH.
usnko- 5 METOJAMHM pacueTa (PU3NUECKUX XAPAKTEPUCTUK
MaTeMATHICCKIN MaKpPOCKOITMYECKUX CUCTEM U MPOIIECCOB,
ammapar. UCIIONB3YEMBIX BO BCEX pa3JieiiaX TEOPETUUECKON
Bnaneer
¢buznku;
MeTonamMu (PU3UIECKON HHTEPIPETAIIUH TOTYICHHBIX
PE3yIbTATOB.
I1K-3: roToBHOCTb pUEMBI pabOTHI C IPOTPAMMHBIM 00ECIIEUEHUEM,
aHAJIM3UPOBATh U 3naer HCIIOJIb3YEMBIM ISl IPEACTABICHHS TIOTYUYCHHBIX
CHCTEMaTU3UPOBAThH MAaTepHaIoB B BH/C HAYYHBIX OTYCTOB, MyOTHKAIIHIA,
pe3yIabTaThI Mpe3eHTAIN.
HCCIIeIOBaHHH, CaMOCTOSTENILHO aHATM3HPOBATh U
HPCACTABIATE VMeer CHCTEMATU3MPOBATE PE3YIILTATHI IPOBEIEHHBIX
MaTepHabl B BUIC HCCITEIOBAHHIA.
HAYYHBIX OTYETOB,
ny6MKauui, METOJIAMH TIPE/ICTABIICHHS TTOJTYICHHBIX MATEPHUATIOB
npeseHTaLuil. Brnageer | BBuIC HAYHBIX OTYETOB, nyOIMKanui,
MPE3CHTAIIHIA.

I[JISI (bOpMHpOBaHI/ISI BBIIICYKAa3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«TepMoauHamMuKa U cTaTUCTHUYECKas (PU3UKa» NPUMEHSIOTCS CIEAYIOIIUE METOIbI
AKTUBHOTO M MHTEPAKTHUBHOTO OOYYCHHUS:

® 1pOOJIEMHBIE JICKIIHH;

e CeMHHap IO PEIICHUIO 33/1a4 B IMAJIOrOBOM PEKUME;

® KOJUIOKBUYMBI IO OOCYKJIEHUIO OTIIEIBHBIX Pa3JeioB Kypca;

e paboTa ¢ TEKCTOM B paMKaX CaMOCTOATEIbHOM padoThI.

AHHOTAIUSA TUCIHIIIINHBI



«MexaHuKa ¥ MOJIeKyJapHas pusuKa»

VYyebnas aucturumaa «MexaHuka U MOJICKyJisipHas (pusukay paspaboTaHa
JUIL  CTyAeHTOB 1 Kypca HampaBjieHUs TMOAroToBkr OakamaBpo 11.03.04,
ONEeKTpOHMKAa ¢  HAHOAJEKTPOHMKA B  COOTBETCTBUM C  TpeOOBaHUSIMU
00pa30BaTeIbLHOTO CTaHAApPTa, CAMOCTOATENILHO YCcTaHaBIMBaemMoro J[BOY.

O6miass TPyIOEMKOCTh OCBOEHUS JuciMIuMHbBl coctaBimsier S5 3E (180
4acoB). YUeOHbIM IUIAHOM MpPEeayCMOTpeHBl Jekuuu (54 dyaca), nabopaTopHbIC
pabothl (36 yacoB), mpakTUUecKkue 3aHATUA (54 yaca), caMocTosiTelIbHas paboTa
ctynedHta (36 yacoB, B TOM uwuciie 27 4YacOB Ha MOATOTOBKY K JK3aMEHY).
HucuumiHa «MexaHuka W MOJEKyJsipHass (U3MKa» BXOJIUT B 00s3aTEbHBIC
JUCIUTUIMHBI BApUATUBHOW YacTH  00pa3oBaTeNbHON MPOrpaMMBbl, pearnu3yeTcs
Ha | xypce, BO 2 cemecTpe.

Paznen «Mexanuka u MojeKkylsgpHas (QU3rKa» — 3TO BaXXHEUIIUNA paszien
Kypca ob0meit ¢uszuku. OH COACPKUT OCHOBHBIC CBEJEHUS O BaKHEHIIMX
(bU3MYECKUX MOHATUIX (KMHEMATHYECKUX M JTMHAMUYECKHUX), 3aKOHax, (akTax U
MPUHLNNAX, MaKpPOCKONMUYECKHX SIBICHUSX B BEIIECTBaX, KOTOPBIE CBSI3aHBI C
OOJIBILIMM YHCJIOM COJICPXKAIIUXCS B HUX MOJIEKYJ U aTOMOB, 4YTO SIBIISETCS
HE0OX0MUMBIM (haKTOPOM TIPHU U3YUYEHUU JIPYTUX Pa3lejoB Kypca oOuielt Gpu3nku
U APYTUX €CTECTBEHHBIX AUCUUIUIMH CleNHaNbHOCTH. JucuuminHa «MexaHuka u
MOJIEKyJsipHass (U3MKa» JIOTUYECKH U COAEpXKaTeJIbHO CBsi3aHA C JAPYTUMU
M3y4aeMbIMM JUCHMUIUIMHAMU: «MareMaTH4eCcKud aHanus3», «[€H30pHbIA U
BEKTOPHBIM  aHanmu3»,  «Anredpa» U «AHaIUTUYECKass  TEOMETPHUsI»,
«Auddepennmnansabie ypaBHEeHUD», «DU3nKa KOHIEHCUPOBAHHOTO COCTOSTHUS.

Henamu ocBoeHus y4eOHOW MMCHMIUIMHBI «MexaHUKa M MOJICKYJIsIpHas
busuka» daBisercss (OPMUPOBAHME Yy CTYIEHTOB SCHBIX MPEJACTaBICHUN 00
OCHOBHBIX TOHATHUSIX W 3aKOoHaX (u3uku, CTUIS (U3UYECKOTO MBIIIICHUS,
COBPEMEHHOW HAay4YHOW KapTHUHBI MHUPA, U3YYECHHUE OCOOCHHOCTEH MOJCKYJISPHON
GbopMBI JIBWKEHHS, OBJAJEHHUE CTATUCTUYECKUMU METOJAMHU OIHUCAHUS CHUCTEM
MHOTHX YacTUIl (CTaTUCTHUYECKHE 3aKOHOMEPHOCTH) W  TEPMOJUHAMHYECKUMU

MCTOJaMHU Ha ITPUMEPE MOJICKYJIAAPHBIX CUCTCM.



3adauamu OCBOEHUS JUCUUILINHBI SABIISIFOTCS:
U3y4YeHHE OCHOBHBIX (DU3MYECKHX SIBICHUN, OBIaJCHUE (yHIaMEHTAIbHBIMU
MOHATHUAMM, 3aKOHAMH U TEOPUAMM MEXAHUKH, a TAaKKE€ METOJaMHU
(U3UYECKOTO UCCIIEA0BaHNUS;
BbIpA0OTKA  HA4yaJbHBIX  HABBIKOB  MPOBEIAEHUS  AKCHEPUMEHTAIBHBIX
UCCIIEJOBAaHUM C MPUMEHEHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUH
Y OLICHKH IOTPELIHOCTH U3MEPEHUM;
dbopMupoBanre Mpo(ecCHOHAIBHOTO OTHOIICHHUS K MPOBEICHUIO HAy4YHO-
UCCJIEJOBATENbCKUX U MPUKIIAJAHBIX paboT, pa3BUTHE TBOPUYECKOW MHUIIMATUBBI
U CaMOCTOSTEJIbHOCTH MBILIJICHHUS;
OBJIaJICHUE NMPUEMAMU W METOJAMM PEIICHUS KOHKPETHBIX 3a7a4 M3 paszena
MEXaHUKa U MOJIEKYJIsipHas (pU3UKa;
U3Y4YUTh ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BEIIECTBA B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSX;
U3YYUTh MOJIEKYJISIPHYIO (JOpMY JABUKEHUS U €€ 3aKOHOMEPHOCTH;
U3YYUTh TEIJIOBBIX CBOMCTB BELIECTBA OT CTPOCHUS M MOJIEKYJISIPHOU (HOpMBI
JIBWKCHUS,
W3Y4YUTh MPOLECCHI, BO3HUKAIOIINE B BEIIECTBAX IIPU BHEIIHUX BO3AECHCTBUAX —
MEXaHUYECKUX, XHMUYECKUX U TEPMHUUYECKUX;
OBJIAZICTh METOAAMU CTAaTUCTUYECKMM M TEPMOJMHAMUYECKUM C IIOMOIIBIO
MaTeMaTHYECKOr0 ammapara: TEOPUU CIIyYaWHbIX BEIMYMH M IPOLECCOB,
Teopun  aUuddepeHIranbHbIX YpaBHEHHMM W YpaBHEHM B YacCTHBIX
IIPOU3BOJIHBIX.

B pesynaprare wu3ydyeHus JaHHOM JUCHUIUIMHBI Yy  OOy4YaroOUIUXcs

bOpPMUPYIOTCS  CIICIYIOIINE obmenpodeccHoHaIbHbIE W MPO(ECCHOHATBHBIC

KOMIETEHIIUHU (3JIEMEHTHI KOMIIETEHIUN):

Kon n
(popmyupoBka Jtanbl GopMUPOBAHUA KOMIIETEHIINH
KOMIETeHI[HH
OIIK-1, ¢bu3nueckuii CMbICT MOHATHH, ypaBHEHUI, 3aKOHOB,
CIIOCOOHOCTh 3Haer TEOpUH, KOTOPbIE COCTABJISIOT U OMPENEISIOT
PEJCTABIIATh U3y4aeMblil pazaen GU3uKu




aJICKBATHYO bopMynupoBaTh MOCTAHOBKY (PU3UYECKOM 3a/1a4H,
COBPEMEHHOMY OCHOBHBIE MOJIOKECHHSI (PU3NIECKON TEOPHH,
YPOBHIO 3HAHUI Ymeer BBIBOJUTH 3aKOHBI, TEOPEMBI U YPaBHEHU,
HAaYYHYIO KapTUHY MIPOBOJUTDH AHAJIN3 MTOJTYUYECHHBIX PE3YJIbTATOB U
MHpa Ha OCHOBE JIelaTh BBIBOJIbI
3HaHUSI OCHOBHBIX MaTEeMATHYECKUMHU U (PU3HUECKUMU METOJaMHU
MTOJIOYKEHUH, 3aKOHOB U pELIeHUS KaK KOJIMYECTBEHHBIX, TAK U
METOJIOB KaueCTBEHHBIX 3a/1a4; HAaBBIKAMH Pa0OTHI C
€CTECTBEHHBIX HAYK U Braxeer ¢buznueckuM o00pyIOBaHUEM ISl PELICHUS
MAaTeMaTUKHU AKCIEPUMEHTAIbHBIX 33/a4;

UCTOpHUEH U MeTooIorHel (PU3UKHU B U3JT0KEHUH U

PELIEHUH BCEX MPAKTUYECKUI U TEOPETUUECKUX

3a/1a4
OIIK-2, OCHOBHBIC 3aKOHBI MEXaHUKH, OCHOBEI
CHOCOOHOCTH BBISBIISATH MOJIEKYJIIPHO-KMHETUUECKOU TEOPUH BEIIECTBA U
€CTECTBEHHOHAYYHYIO 3Haet MJICATIbHOTO T'a3a KaK MPOCTEUILIEH MOIEIIN
CYLIHOCTB IIPOOIIEM, BEILECTBA, CTATUCTUYECKUI U TUHAMUYECKUI
BO3HUKAIOIIMX B XOJI€ METO/Ibl, TPUHITUITBI TEPMOJAMHAMUKH
npodeccnoHanbHOM MIPUMEHSATH 3aKOHbI MEXaHUKH, CTATUCTUYECKUI U
JIEATEIIbHOCTH, Veer TEPMOJIMHAMUYECKUN METO/IbI K PELICHHUIO
MIPUBJIEKATH JJIS1 UX byHIaMeHTalbHbIX 3a/1a4  (U3UKU: BBIBOJIUTH
peleHus OCHOBHBIC YPAaBHEHUS U 3aKOHBI
COOTBETCTBYIOIIHI
- 3HAHUSIMHU, YMEHHUSIMHU, HABBIKAMU YPOBHSI

. MEXaHHUKH U MOJICKYJISIPHON (PM3UKU IS peIIeHUs

MaTeMaTUYECKUI Bnaneer
— (bU3HYECKUX 3a7a4 KaK TEOPETUUECKUX, TaK U

AKCIIEPUMEHTAIIbHBIX
[K-1, TEOPETUYECKUE IIPUHIIUIILI HA OCHOBE 3aKOHOB
CIIOCOOHOCTh CTPOUTD 3HaeT MEXaHHUKH U MOJIEKYJISIpPHON U3uKu paboThl
MPOCTEUILINE MPOCTEHIINX TIPUOOPOB
¢busnueckue u CTPOUTH MpOCTeUITNe PU3NIECKUE U
MaTeMaTUYECKHe Vieer MaTeMaTU4YeCKHe MOJIEIHN MPUOOPOB, CXEM,
MOJIeTH PUOOpPOB, YCTPOWCTB U YCTAHOBOK AJIEKTPOHUKHU U
CXEM, YCTPOWCTB U HAHODRJIEKTPOHHUKHU
YCTaHOBOK
BJIEKTPOHUKHU U
HaHORJIEKTPOHUKHU
pa3IM4yHOro .

CIIOCOOHOCTBIO CTPOUTH MPOCTEUITNE PUINIECKHIE U
(YHKITMOHATTEHOTO

MaTeMaTU4YeCKUe MOJIEIN TPUOOPOB, CXEM,
HAa3HAYCHHUS, a TAKKE N

Bnaneer YCTPOMCTB U YCTAHOBOK AJIEKTPOHUKHU U

HCII0JIb30BaTh

HAHORJIEKTPOHUKH PA3TMYHOTO (DYHKIIMOHATILHOTO
CTaHJIapTHHIE

Ha3HA4YCHUS
MIpOrpaMMHBIE
CpelcTBa X
KOMIIBIOTEPHOTO
MOJIETTUPOBAHMUS

Jliist hopMHpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIINN B paMKaX JUCIUTITAHBI
«MexaHuka W MOJEKyJsipHas (U3MKA» MPUMEHSIOTCS CIEAYIOIMe METOIbl
AKTUBHOTO/ MHTEPAKTUBHOTO OOYy4YeHUs: MPOOJIEMHBIE JICKIIMU, WHIUBUTYaTbHAS

paboTa Ha KOHCYJIbTAIUAX, pad0Ta B MajbIX rpynnax.



AHHOTAIUS JUCHTUTNITIHHBI
«M30panHbIe I1aBbI 0230801 QUMK

VYueOnast nucrumuinHa «/36pannbie TnaBel 6a30BoM (pu3MKmM» paspaboTaHa
JUI CTyleHTOB 1 Kypca OakayiaBpuara Imo HampapieHuto mnoaroToBku 11.03.04
DONeKTpOHUKAa ¥  HAHOAJIEKTPOHHMKA, B COOTBETCTBUUM C  TpEOOBAHUSIMU
00pa30BaTeILHOTO CTAaHAAPTa, CAMOCTOATEILHO YCcTaHaBIMBaemMoro J[BOY.

OO6mast TpyJ10eMKOCTh OCBOCHHS TUCHUILIMHBI cocTaBisieT 4 3E (144 daca).
Y4eOHBIM IIAHOM TPEAYCMOTPEHBI JISKIHH (36 4acoB), MPAKTUYCCKUE 3aHSATHUS
(36 uacoB), camocrosiTesibHas pabota cryiaeHta (72 dyaca, B TOM YHCJE Ha
MOJATOTOBKY K dK3aMeHy 36 wyacoB). Jucuuruimna «30panHble TiaBbl 0a30BOM
Gbu3uMKM» BXOJUT B BAPUATHBHYIO YacTh ILMKJIA JUCIUIUIMH 0Opa3oBaTEIbHOMN
IIpOrpamMMBbl B Ka4eCTBE 0053aTeNbHON TUCIUIUIMHBI, peaausyeTcs Ha 1 kypce, B 1
CEMECTPE.

HNucuuminna «M30panHble TiaBel 0a30BOM  (UMBUKH» JIOTUYECKH U
COZIEpKATENIbHO CBA3aHA C TAKMUMH KypcaMH, Kak «MexXxaHuKa W MOJICKYJISIpHas
buzukay, «INEKTPUUECTBO U MarHETU3M», «ONTHKA U aTOMHasi PU3HKay», a TAKKe
ABJISIETCS OCHOBOM ISl JAIbHEHIIEr0 U3yYEHUS CIICHIMAIbHBIX JUCHUTLUIVH.

ConepxaHve AUCUUILIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBSI3AHHBIX C
OCHOBHBIMU  (DU3UYECKUMHU  SIBIICHUSIMH, METOJAaMU MX HAOMIOACHUS U
AKCHEPUMEHTAIILHOTO HcclieqoBaHus. DopMynUpyrOTCS 3aKOHBI [JI Pa3iIMYHbIX
paznenoB  Qusuku, dopmupyercs o6Omias ¢dusnueckas KapTuHa Mupa. B
peanu3aiuu  y4eOHOM  IUCHUIUIMHBI ~ MCIOJIB3YIOTCS  TNEJaroruueckue |
METOOUYECKUE  MOJAXOHbl, PpPAa3BUBAIOIIME TMOATOTOBKY  BBIIYCKHUKOB K
JadbHEUIlIeMY H3YYEHUIO OCHOBHBIX KYpCOB IO HAIMpaBJICHUIO MOJTOTOBKH
«IJNEKTPOHUKA ¥ HAHORJIEKTPOHHKAY, K KX TPO(PECCHOHATILHOMN NESITEIIbHOCTH.

Becs 00beM Marepuana HE MOXKET OBITh WM3JIOKEH TOJIBKO B BUJE JICKIIHM,
MOATOMY HEKOTOPBIE IJIaBbl, TEMbl BEIHECEHBI B OJIOK MpakTuyeckux padot. Takoi
MOJIXO/ TIO3BOJISIET KOHTPOJUPOBATH CAMOCTOSITEIBHYIO PabOTy CTYACHTOB IO

nucuuiuinHe «M30paHHble Ti1aBbl 0a30BOM PUBUKUY.



Heap wu3ydyeHUs OUCIHUIUIMHBI - OCBOEHUE METOJIOJIOTUUA CHCTEMHOIO
aHanu3a (PU3NYECKWX SBJICHUH HAa OCHOBE KOHKPETHBIX (DU3UYECKUX 3aKOHOB,
3a/1a4 ¥ MPUMEHEHHUE UX B 00JIACTH CHCIMAIbHbBIX 3HAHUM.

3agaun:
® Hay4YuTb MPABWIHHO BHIPAKATh (PU3HUUECKUE UJICH,
® KOJIMYECTBEHHO (hOPMYJIUPOBATH U PEIIaTh (PU3UICCKUE 3aaUH;
® yMeTh paboTaTh ¢ PU3NUESCKUMHU BEITMUMHAMHU.

B pesynaprare wu3ydyeHUs JAaHHOM JUCHUIUIMHBL Yy  OOy4YaroUIUXcCs

bopMHpYIOTCA CAEAYIOMNE KOMIIETEHIIUH (JI€MEHThI KOMITETEHIINM ):

Koa
dopmypoBKa ATanbl GOPMUPOBAHUS KOMIIETEHIINH
KOMIEeTeHIHU
(OpMYIHPOBKY U aHATUTUYECKUI BH] QU3HMIECCKUX
3naer 3aKOHOB;
OINK-1, IPaHUIbI IPUMCHEHUS (PH3UUIECKUX 3aKOHOB; METO/IbI
CHIOCOOHOCTD pELICHUS] KOHKPETHBIX (PM3MYECKUX 3324
NPEICTABIIAT
az[peKBaTH © BBIJICIISITH OCHOBHBIE JAHHbBIE HCXOIHBIX 3313,
Y AHAITM3UPOBATH MMOJTYYCHHBIC PEIIICHUS B KOHTEKCTE
COBPEMEHHOMY Ymeer N
N MIOCTABJICHHOM 3a1a4H;
YPOBHIO 3HAHUIA
HAYHHYIO KapTHHY BBIOMPATH BO3MOXKHOE MIPABUIILHOE PELICHUE
MHpa Ha OCHOBE (opMyTHPOBKOIA M AHATUTHYECKHM BUIOM (PU3HICCKHUX
3HAHMS OCHOBHBIX 33KOHOB,
TIOTIOKEHHH, METO/IOM PEIICHHUS] KOHKPETHBIX (PU3MUIECKHX 3a/1a4;
3AKOHOB 1l METONOB | Brancer BBIOOPOM BO3MOKHOTO MIPABHJIBHOTO PEIICHUS;
€CTECTBEHHDBIX HayK 001Ieil XapaKTepUCTHKON HAYyYHOTO OTYETA 110 JaHHON
H MATEMATHKH KOHKPETHOW TeMaTHKe, pa3ieny pH3HKH;
TEXHOJIOTHEH MOrOTOBKH PE3yIbTaTOB PabOTHI K
BHEIIHEH OLICHKE — 3aIUTe
K -1, OCHOBHbI€ 3aKOHBI (PU3HUKH, UCIIOJIb3YEMBIE B
CIIOCOOHOCTh 3HaeT YCTPOMCTBAX IEKTPOHUKH U HAHODTIEKTPOHHUKH
CTPOHTH Pa3IMYHOTO HAa3HAYCHHUSI
HPOCTEHIING (opMyIHPOBaTh, 3aIIMCHIBATH 3aKOHBI (PU3UKH B
dusmeckue n Vmeer NPUMEHEHUH K CTIEIUAIBHBIM YCTPOMCTBAM JJIEKTPOHUKH
MaTeMaTmaCeCKue ¥ HAHODJIEKTPOHUKHU
MOJIEJIA IPUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK
IEKTPOHHKH 1 (OpMYIHPOBKOIA i MaTEMAaTHUYECKOI HHTEPIPETAIHEH
HAHODMEKTPOHUKH (pHU3UYECKUX 3aKOHOB, IPUMEHSIEMBIX JUIS Pa3IHIHBIX
pPasIMYHOrO Brazmeer | ycTpOMCTB NMEKTPOHUKH W HAHOIJICKTPOHHUKH;
DYHKIHOHATLHOTO HaBBIKOM YTEHUS DJIEKTPHUYECKHM CXEM TPOCTEHUIIIUX
HA3HAYEHMS, a YCTPOMCTB 3JIEKTPOHUKH U HAHODIICKTPOHUKH
TaKKe
HCIIOJIB30BATh




CTaHJapTHbIE
[IPOrpaMMHBIE
CpencTBa ux
KOMIIBIOTEPHOT'O
MOZECIIMPOBAHUS

JUis popMHUpOBaHUS BbIILIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCLUILIMHbI
«30pannble TyaBbl 0a30BOM (DU3HKK» TPUMEHSIOTCA CIEIYIOIIME METOIbI
AKTUBHOT'O/ MHTEPAKTUBHOTO OOYUYEHUS: JIEKLIMS C 3aIlJIJaHUPOBAaHHBIMU OLLIMOKaMH,
JEKIUsl TMpecc-KOH(PEepeHIUs, KOJUIEKTHBHAs MBICIUTENbHAS  JESTENbHOCTD,

npoOJieMHasi CUTYallUs.



AHHOTAIUS TUCHTUNTIHHBI
«IIporpammupoBanue 1 GU3MYECKHUX 3a1a9»

PaGouass mnporpamma mpeaHa3HaueHa Il CTYJIEHTOB 2 Kypca
CHEIUATBHOCTH «DJEKTPOHUKA W HAHODJIEKTPOHUKA», OO0Ias TPYAOSMKOCTh
JYCHUIUIMHBI 6 3a4eTHBIX eauHuIl (216 gacoB).

Y4eOHBIM IJIAHOM MPEayCMOTpPEeHBbl Jiekuuu (36 wyac.), MpakTUYeCKHe
3aHsTUA (54 yac.), camocTosiTenbHast paboTa ctyaeHTa (126 gac., B Tom uucine 54
yac. Ha MOATOTOBKY K »J3k3ameny). HHucmumnmnHa «I[IporpammupoBanue ams
bu3ndeckux 3amad» BXOAWT B BApPUATHBHYIO YacTh IHKJIA JUCIUTUINH
o0Opa3zoBaTeIbLHON TPOTrpaMMBbl, peaanu3yercs Ha 2-M Kypce, B 3-M ceMecTpe.

Hean: oBnajeHue HavadbHBIMU HaBBIKAMH MOJEIHPOBaHUSA (B OJHOM U3
MaTeMaTUYECKUX TAKETOB) pa3dUyHbIX (U3UYECKUX TMPOILIECCOB, pacyeTa u
MOCTPOCHUSI MX XapaKTEPUCTUK M YHUCJICHHOTO pEIICHHs psga (PU3NUYECKHX U
MaTeMaTUYECKUX 3aJay, IUI0XO MOAJAIOIIUXCA AHAJIUTUKE WIM HE HMMEIOIINX
aHAJIUTUYECKOTO PEIICHUSI.

3amaun:

e O00ydeHHE CTYACHTOB HauyallbHbIM HaBbIKaM pabOThl B OJHOM M3 MaKETOB
Matematudeckoro mojaenupoBanus (MathCAD, MATLAB u T.11.),

® 3HAKOMCTBO C KJaccaMHU 3aJad, pEIIaeMbIX IMPU MOMOUIM BBIYHCIUTEIbHBIX
METO/IOB;

® 3HAKOMCTBO C MOHATUSAMHU (paKkTayia U JUHAMUYECKOTO (I€TEPMUHUPOBAHHOTO)
Xaoca;

® [OJIydYCHHE  HABBIKOB  MOJCIMPOBAHUA  PA3IUYHBIX  (PU3WYECKUX |
MaTeMaTHYeCKUX OOBEKTOB, B TOM 4HCie (paKkTalIbHBIX, MOCTPOCHUS
U300paKeHU, TPAPHUKOB;

® [IOJyYCHUE HABBIKOB pEUIECHUS 3a7a4 Ha YHUCJICHHOE WHTEIPUPOBAHUE H
nuddepeHupoBaHUe, COCTABJICHUS B NPOCTEHINMX  CIOydasX CHCTEM
ypaBHEHM 1J1s1 BRIOpAHHOM 3a/1a4H;

® 03HAKOMJICHHE C 0a30BBIMU TOHITHSMU T€HEpPAlUU U 00PaOOTKU TIPOCTEUIITNX

CHUT'HAJIOB.



Hnsa ycnemHoro oOydenus aucuuiinHe «lIporpammupoBanue st
dusznyeckux 3amay» CTyAEHTaM HEOOXOJUMO OCBOUTH AUCLUHUIUIMHBI OOIIeH
¢u3uku B o0beme 1-ro Kypca, MOCKOJIBKY JJIsl pelIeHus psaa 3a/1a4 MPUBICKAIOTCS
U3BECTHbIC (PU3NYECKUE 3aKOHBI M crocoObl pemeHus. Kpome Toro, Heo6xoauMo
Takke 0a30Boe 3HAHME TAaKUX pa3elioB  BBICIICH MaTeMaTHUKH, Kak
MaTeMaTU4eCKUi  aHaiu3, psabl, AuddepeHnnanbHoe W MHTErpalibHOE
ucunciaeHue. Takxke y CTYIEHTOB JOJKHBI OBITh Pa3BUTHl HadadbHbIE HABBIKU
IPOTPaMMHUPOBAHUS W HWCIOJB30BAHUS CTAaHAAPTHBIX KOHCTPYKIMH, TaKuUX Kak
YCIIOBHSI, LIUKIIBI. DTO Takxe jJocturaercs Ha l-m kypce oOyudenus. C apyrou
croponbl, «lIporpammupoBanue ansi GU3HYECKUX 3a7a49» 3aKIaIbIBAET OCHOBHI
JUIL  TOCIEAYIOLUX  CHEUUAIM3UPOBAHHBIX  JUCHUUIUIMH,  Kacaroluxcs
BBIUMCIUTEIFHOTO MOJCIUPOBAHMS B Y3KMX TMPUKIAAHBIX  O0NacTsiax B
COOTBETCTBHUM C BBIOpPAaHHOW clienuanu3aluei, a TakXKe I[OMOraeT pelaTh
TEKYyIIHE BBIYMCIUTENIbHBIE 3aJ]auld, KOTOpPhIE BO3HHMKAIOT B Ipolecce 00ydeHus
JIPYTUM TUCIUTLIHAM.

B pesynbraTe u3yueHus JaHHOM JHUCLUUIUIMHBI Y  OOYyYaroIIMUXCs

bopMHpYIOTCA CAEAYIOIINE KOMIETEHIINH (3JIEMEHTHI KOMIIETEHIIHH).

Kon n
(popmyupoBka Jransl GopMUPOBaAHUSA KOMIIETEHIIUH
KOMIIETEHIIUH
YCTPOMCTBO M MPUHIHUIIEI PAOOTHI IEPCOHATBHOTO
KOMIIbIOTEpa U epUPEPUNHBIX YCTPOHCTB;
OCHOBHBIE CITOCOOBI U (hOpMaThI MPEICTaBICHUS
OI1K-9, MH(pOpMaLlMU PAa3INYHOTO BU/JA B BBIYUCIUTEIHHON
CIIOCOOHOCTH TEXHHKE,
HCITOIB30BATh 3Haer OCHOBHbBIE Pa3HOBUAHOCTH U MPUHIIMIIBI paOOThI
HAaBBIKU Pa0OTHI C OIEPALlMOHHBIX CUCTEM;
KOMITBIOTEPOM, OCHOBBI pabOThI B OJHOM U3 IAaKETOB MaTeMaTUYECKOTO
BJIaJeTh METOIaMHU monenupoBanus (MathCAD, MATLAB u np.);
I/IH(l)OpMaIII/IOHHI)IX KYJIBTYPY pa6OTI)I 34 KOMIIBIOTCPOM U HpOCTCI\/'IHH/IC
TEXHOJIOTHA, MOHSTHSI UH()OPMAIIMOHHOW O€30TacCHOCTH.
cobmoatTh MOJIb30BAThCS IEPCOHAIBHBIM KOMITBIOTEPOM B 00bEME,
OCHOBHBIC HEO0OXOIMMOM JIJIsl TOBCEHEBHOM JACSITEIIHPHOCTU U yUeOHI,
TpeOOBaHHs MOJICO€AMHATE Pa3INyUHbIe IepudepuitHble YCTPOCTBA U
MH(POPMALIMOHHOH paboTarh C HUMH;
besomacHoCTH Ymeer 0(OPMIIATH TEKCTOBBIE JOKYMEHTHI, KOTOPbIE HEOOXOIUMBbI
JUISL YCTIEITHOTO OCBOEHUS AUCLUIUINH;
IIOJIB30BaTbCA OAHUM U3 ITAKETOB MATEMATHYECKOTO
monenupoBanus (MathCAD, MATLAB u np.);




cobmo1aTh TpeboBaHus HHOOPMAITMOHHON 0€30MaCHOCTH
U CIIEJIUTH 32 COXPAaHHOCTHIO TUYHON HH(POPMAITHH.

Bnaneer

HaBBIKAMU HCIIOJIb30BAaHUS IEPCOHATILHOTO KOMITBIOTEPA U
pecypcoB cetu Internet i pemieHus: pa3IMyHbIX 3a/a4,
BO3HHUKAIOIIKX B XOJI€ TOBCEHEBHOM JIEATETLHOCTH,
y4eObl, pabOThI, OT/IBIXA;

HaBBIKAMU pabOTHI C pa3IMYHBIMU MEPUPEPUITHBIMU
YCTpOMCTBAMU: IPUHTEPAMH, CKaHepamu, MDY u nip.;
nprueMamu paboThl B TEKCTOBBIX U TAOJIMYHBIX
Ipoleccopax Ha ypPOBHE YBEPEHHOI'O TOJIb30BATENIS;
IpUeMaMH PEIICHUSI OCHOBHBIX (PU3MUYECKUX U
MaTeMaTHYECKUX 33a]a4 B OJJHOM U3 MTAKETOB
MareMaruudeckoro moaenupoBanus (MathCAD, MATLAB
H 7p.);

HaBbIKaMU COO0JII0/IeHNs HH(OPMALIMOHHON 6€30MacHOCTH
U o0ecrieyeHus] COXpaHHOCTH JTMYHON HH(pOPMAITUH ITpH
paboTe B MHOTOIOJIb30BATEIBCKUX CUCTEMAX.

I1K-4,

CIIOCOOHOCTD
MIPOBOIHTH
KOMILIEKCHEIE
HCCIIEIOBAHUS HA
Pa3IMYHBIX
IKCIIEPUMEHTAILHBI
X YCTaHOBKax
B3aMMO,IOITOTHSFOII]
HMHU METOJAMH C
MTOCIIEAYIOIITUM
aHAJIN30M U
TEOPETUICCKUM
MOJIETTUPOBAHUEM
MTOJTY9IE€HHBIX
JTAHHBIX

3HacCT

c11oco0bI BEIOOPHI METOAMK IKCIEPUMEHTAIBHBIX
HCCIICIOBAaHUM;

YCTPONCTBO MOJTYIPOBOJHUKOBBIX TPUOOPOB PA3ITUIHOTO
Ha3HAYCHUS;

Pa3HOBUIHOCTH YCTPOMCTB MIEKTPOHUKHU U
HAHOD2JIEKTPOHUKH;

IIPAaKTHUYECKHE METOJUKH HCCIIEIOBAaHUS [1apaMETPOB
HOJIyIIPOBOTHUKOBBIX MaTepUalIOB U IPUOOPOB;
COBPEMEHHOE COCTOSIHHE JIOCTHKEHHUM, IIPOOIIEM U ITyTei
UX peleHus B (PU3UKe NOITYIPOBOJHUKOB;

METO/bI BBIYUCIUTENBHON (PU3UKH U MaTEeMaTHYECKOTO
MOJICIUPOBAHUS CTPYKTYP, TPHOOPOB MM MTPOLIECCOB
MHUKPO- ¥ HAHOZJIEKTPOHUKH, CTPYKTYpP MOHMKEHHON
Pa3MEpPHOCTH.

yMeeT

aHaAJIM3UPOBATh Ha OCHOBE (PM3NYECKHUX 3aKOHOB U UX
CJIEJICTBUIM TEOPETUUYECKUE MOJIEIH PA3IMYHbIX SIBJICHUI B
IIOJIYTIPOBOJJHUKAX U COOTBETCTBYIOIINX
MOJIYTIPOBOTHUKOBBIX MTPHOOPOB;

CaMOCTOSITENIBHO U3y4aTh U IOHUMAaTh; CIIELUATIbHYIO
HAy4YHYIO U METOJIMYECKYIO JINTEPATYPY, CBSI3aHHYIO C
npobjaeMaMu COBpEMEHHON (PM3HUKH OTYIPOBOIHUKOB U
HU3KOPa3MEPHBIX CUCTEM.

BJIaAcCT

Cnoco0amu onucaHus pa3IMYHbIX MEXaHU3MOB
IIPOBOAMMOCTH U SIBJICHUH B IOJIYIIPOBOJAHMKAX;
HaBbixamu cocTaBieHHs SKCTIEPUMEHTAIBHBIX METOIUK
UCCIIEIOBaHUN U CTIOCOOaMU ONucaHus (PU3UKO-
MaTeMaTHUYECKUX MOJIENIeN MOTyTPOBOJHUKOBBIX
npuOOpPOB, SIBIECHUH B MOTYPOBOJIHUKAX U X
XapaKTepUCTHK Ha OCHOBE (PU3NUECKHUX 3aKOHOB;
MeTtononorueii TEOpETUUECKUX U SKCIIEPUMEHTAIIBHBIX
MCCJIEIOBAaHUM B 00J1aCTH (PU3UKU MOJTYIIPOBOIHUKOB IS
UCCIIEIOBAaHMSI XapaKTEPUCTHK MPUOOPOB, CUCTEM,
YCTaHOBOK PA3JIMYHOTO Ha3HAUEHUs




AHHOTAUMS JUCHUILTHHBI
«MeToabl MATEMATHYECKOU (PUIUKH»

Pabouast mporpamMmma aucCHUIUIMHBI «MeETOAbl MaTEMaTUYECKON (UBHKN»
paspaboTaHa I CTYIAEHTOB 2 Kypca HampaBieHus moarotoBku 11.03.04
«DNEeKTPOHUKA U HAHOAJIEKTPOHHKa» B COOTBETCTBUU ¢ TpeboBanusimu OC BO
JAB®Y 110 1aHHOMY HaIpaBJICHUIO.

JNucuuminna «MeTobl MareMaTU4eCcKOW (PU3MKW» OTHOCITCS K pa3fieiy
b1.B.O/1.4 06s13aTenpbHBIX TUCIUIUIMH BapUATUBHOM YacTH Y4eOHOTIO IJIaHa.

OO6mrast TpyI0eMKOCTh OCBOeHUS AUCIMIUTMHBI cocTaBisieT 4 3E (144 gaca).
VY4eOHbIM IJIaHOM NPEAYCMOTPEHBI JIeKIuU (36 4acoB), MPAKTUYECKUE 3aHSATHUS
(18 wacoB), camocrositensHass pabora crynaeHta (90 wacoB).  QucnurimHa
«MeToapl MaTeMaTUYeCKOW (PU3UKKW» BXOJUT B 00S3aTENbHBIC JUCHUILIUHBI
BapUATUBHOM YacTu 00pa30BaTeIbHOM MPOrpaMMbl, peajausyeTcs: Ha 2 Kypce, B 4
ceMecTpe.

N3ydenne naHHOW MUCHMIUIMHBI Oa3UpPyeTCs Ha CIACAYIOUIUX NUCIUIIIMHAX:
«Marematuueckuii aHanuzy, «JIuneiHas anrebpa», «BekTOpHbBII M TEH30pPHBII
aHanu3», «AHamuTuueckas reoMerpus», «luddepeHnuanbubie 1 UHTETpaIbHbIC
YpaBHEHUS»

Heap wu3yyeHHs JUCLHMIUIMHBI — HAy4YUTh CTYJEHTOB IOCTPOCHUIO
MaTeMaTUYECKUX MoJiesied PU3NYECKUX SBJICHUN U PEIICHUIO MOTYYaroIIuXcs Mpu
ATOM MaTeMaTUYECKHX 3a7a4

3anauu:

e 3y4uTh METOJIBI PEIIECHUS PA3TUYHBIX TUIOB TU(PdHEepEeHIIMATBHBIX YPaBHEHUN
C YacCTHBIMU TPOU3BOJHBIMU W MPUOOPECTH TMPAKTUUECKHE HABBIKA HX
pelieHus;

e Hayuutbcs wHCHONIB30BaTh CIHEHHUATbHBIE (DYHKIIUM TIPU PEIICHUH 3ajad
MaTeMaTH4ecKor (prU3uKu

e HayuuTtbcs MHTEPIIPETUPOBATH MMOTYUYECHHBIE PEIICHHUS.

e [IpuoOpeTeHre HaBBIKOB MMOCTPOCHUSI MATEMATHUYECKUX MOJIeNIeH TP PEIICHUU

psana pu3NYecKux 3aaau.



JIns  ycnmemHoro W3y4eHds JIUCUHUILUIMHBI «MeToIbl MaTreMaTH4eCKOU
bu3uKkn» y 0O0y4aromuxcsi JIOJDKHBI  OBITh  COOPMHUPOBAHBI  CIICTYIOIIHE
npeaBapUTeIbHbIE KOMIETEHIUU:

OIIK-9 - cmocoOHOCTh HCMONB30BaTh HABBIKK PA0OTHI C KOMIIBIOTEPOM,
BJIAJETh METOAaMU HH(POPMALMOHHBIX TEXHOJIOTHH, COOMI0/IaTh OCHOBHBIE
TpeboBaHUs HHGOPMAITMOHHON OE30MTaCHOCTH.

B pesynpraTe wW3ydeHWs JaHHOM AWCIUIUIMHBL Y  OOYYarOIIMXCS

bopMUpYIOTCA CAEAYIOMNE KOMIIETCHIIUN:

Ko i popmy-tuposica Ortanbl GOpMUPOBAHUA KOMIETEHIIUN
KOMIIETEHIHH

OIIK-1 CnocobHOCTh 3nacT MeToibl pellieHus: pa3IMuHbIX TUIIOB

IpEICTABIIATE i GepeHIMaTbHBIX YPaBHEHHIM

aJCKBaTHYO HMcnonb30Bath cenUaibuble QYyHKIMU IPH

COBPEMCHHOMY YPOBHIO Ymeer pEIEHUH 3219 MaTEMAaTHIECKON (DU3UKH;

3HAHMH HAYYHYIO

KapTHHY MUpa Ha

OCHOBC 3HaHU3 5 [TpakTHYECKMMHU HaBBIKAMH PELIEHUS

OCHOBHBIX IIOJOKCHHMH, | Braneer G QepeHIaIbHbIX YPABHEHHH ¢ YACTHBIMU

3aKOHOB U METOJIOB HPOH3BOHBIME

€CTECTBEHHBIX HAYK U

MaTeMaTHKU

OIIK-2 CnocobHOCTH CnocoObI MOCTPOCHUSI MATEMATHYECKUX MOJIETICH

BBISBIIATD 3naer IpH PELICHHH psa QU3NYECKUX 3aaY;

€CTECTBEHHOHAYYHYIO

CYIIHOCTH POOIIEM, HMcnonb30BaTh MONyYE€HHBIE 3HAHUS IS PELICHUS

BO3HHUKAIOIIUX B XOJ€ Ymeer (bu3Myeckux 3aau

npodecCHOHAIbHON

JIeATETBHOCTH,

IPHUBIEKATH IS UX

perieHus

COOTBETCTBYIOLIHIA Bnaneer Metoamu pelieHus MOCTAaBICHHBIX 3a7a4

buzuko-

MaTeMaTUYeCKUI

anmapar

[1K-3 Kaxk ananu3npoBaTh U CUCTEMATU3UPOBATH

[0TOBHOCTB 3naet pe3yIbTaThl UCCIIEOBAHUM

aHAJIM3NPOBATE 1 [IpeacTaBisATh MATEPUATBI B BUJIC HAYYHBIX

CACTCMATH3NPOBATD Ymeer OTYETOB, MYOJIMKALWIA, IPE3EHTAIH

Pe3yabTaThI

HCCJICTOBaHUM,

IPEICTABIIAT

MaTCpHaJIbI B BUAIC Bnaneer MeTonamMu pemeHns NOCTaBIEHHbIX 3a1a9

HAy4YHBIX OTYETOB,

myOIuKaIui,

Mpe3eHTalnM




AHHOTAIUS TUCHTUNTIHHBI
«CrneunajbHble pa3aesbl JJeKTPOANHAMUKH 151 GOTOHUKH

Huctumnaa «CrienuanbHble pa3zesbl MeKTPOJUHAMUKA ISt (DOTOHUKK»
npeaHa3HaueHa Jisl CTYJIEHTOB, OOY4YarOlIMXCS IO HAMPaBICHUIO IMOJTOTOBKHU
11.03.04 «OnexTpoHUKAa M HAHOAJIEKTPOHUKA» U OTHOCHUTCS K BApUATUBHOM 4acTH
omoka b1.B.OJ1.5

OO6mrast TPyIOEMKOCTh OCBOCHHUS AUCIUIUIMHBI COCTaBIsIeT 4 3adeTHBIC
eauHulbl, 144 yaca. Y4eOHBIM TJIAHOM IMPEyCMOTPEHBI JICKIIMOHHBIE 3aHATHS (36
4acoB), MMpaKkTUUYeCKue 3aHATHs (54 daca), camocTosTenbHas padoTa cryaeHTa (54
yaca, B TOM 4ucie 27 4YacoB Ha NOATOTOBKY K »3K3aMmeHy). JlucuuruivHa
peanusyercs Ha 3 Kypce B 5-M CEMECTpeE.

OCHOBHBIC TOJOXKEHUSI AUCHUIUIAHBI JOJKHBI OBITh MCIOJIb30BAaHBI B
JaJbHEUIIIEM TIpU HW3YYCHUM CIEAyIIUX IucluiuiiH: «KBaHTOBass Tteopus
TBEPABIX TeM», «PU3MKa TMOJYNPOBOJHUKOB W HU3KOPA3MEPHBIX CHUCTEM),
«Du3rka KOHJIEHCUPOBAHHOTO COCTOSTHUS.

Heab u3ydeHus: AUCIUIUIMHBI — MNPUOOPETEHUE CHUCTEMATU3UPOBAHHBIX
3HaHUU 10 OCHOBAM 3JIEKTPOJUHAMHUKHU.

3agaum:

e ll3yueHue MaTeMaTUYECKOro anmnapara JIeKTPOIMHAMUKH.
e (OCBOEHHE OCHOBHBIX MIOHATUI U YPABHEHHUM 3JIEKTPOJINHAMUKH.
e [IpuoOpeTeHre HaBBIKOB PEIICHNUS 3aa4 MO JUCIUILUIMHE 3JICKTPOIUHAMUKA.

B pesynbpTare uzydeHusi JaHHOW TUCHMIUIMHBL y CTYACHTOB (POpMUPYIOTCS
CIICAYIOIINE obmenpodeccuonanbubie/ MpodeccCuoHaIbHbIE KOMIIETSHIINH

(3J1eMEHTBI KOMIIETEHIIH).

Kon n
¢popmysupoBka dranbl GOPMUPOBAHUS KOMIIETEHIIHUU
KOMIIETEHIMHU

CnocoOHOCTH TEOPETUYECKUE OCHOBAHUS DIIEKTPOAUHAMUKH,
MIPEJCTaBIISITh 3Haer OCHOBHBIC (PH3UUYECKHE MMOHATHS U 3aKOHBI,
aJIEKBAaTHYIO ONHUCHIBAEMBIE JICKTPOIMHAMUKOM.
COBPEMEHHOMY Ymeer pelarh TUMOBBIE 3a/1a4U SJIEKTPOIMHAMUKH.
YPOBHIO 3HAHUI

TOYHBIMU U IPUOIM>KEHHBIMU METOIaMH,
HAay4YHYIO KapTUHY Bnaneer

MIPUMEHSAEMBIMU B JIEKTPOAUHAMUKE
MHpA Ha OCHOBE




3HaHUS OCHOBHBIX
MOJIOKEHUM, 3aKOHOB

U METOJIOB
€CTECTBCHHBIX HAYK U
MaTeMaTHKU
(OIIK-1)
MaTeMaTHYeCKUi anmnapar JIeKTPOAUHAMUKH;
OCHOBHBIC MTOHATHS dJEKTPOJNHAMUKHY;
CnocoOHOCTD 3Haer
OCHOBHbBIE YPaBHEHHUS IEKTPOAUHAMUKHY;
BBISIBIISITH
METO/IbI PENICHUS 33]1a4 AJICKTPOAMHAMHUKHI
€CTECTBEHHOHAYYHYIO =
MPUMEHSITh MaTeMaTHUECKHI armnapar
CYIIHOCTb MpobIIeMm,
ANEKTPOAMHAMUKH;
BO3HUKAIOIIUX B XO/I€ .
o WCIOJIb30BaTh 3HAHUE TIOHATUN U OCHOBHBIX
npodeccuoHaIbHON 9
Ymeer yYpaBHEHUU MIPU PEIICHUU MPAKTUYECKUX U HAYYHBIX
JESITEIIbHOCTH,
3azady;
MPHUBJICKATD ISl UX
W3Jarath, MOHUMATh U KPUTHYECKU aHAIIU3HPOBATh
pelieHus
. o0miepu3nyecKyro HHPOPMAITHIO
COOTBETCTBYOIINN » = =
PR CaMOCTOSITEIILHOW pabOThI ¢ yUeOHON M HAYIHOUH
N JUTEpaTypoil;
MaTeMaTHYECKUN .
Bnaneer HCII0Ib30BaHUsI 0a30BBIX TEOPETUUCCKUX 3HAHUM B
anmapar (OIIK-2)
00J1acTH AMEKTPOAUHAMUKHY NPH PELICHUH
poeCCHOHATBHBIX 3314
['oToBHOCTH 3naer KaK aHaJIM3UPOBATh U CUCTEMATU3UPOBATh
AHATM3UPOBATH U Pe3YJIbTAThI UCCIICTOBAHUIT
CUCTEMAaTU3HPOBATh MIPE/ICTaBIATh MaTEPHAIIbI B BUJIE HAYYHBIX OTYETOB,
pe3yJIbTaThl yMeer myOJIMKaWi, Mpe3eHTaINHI
HCCJICTOBaHUM,
MIPEICTABIISITH
MaTepuaibl B BUIE
HAyYHBIX OTYCTOB, BJIaJICET METOJIaMH PEIICHUS MOCTABICHHBIX 3a/1a4

myOIuKaImii,
npeseHTauui (I1K-3)




AHHOTAIUS TUCHTUNTIHHBI
«KBaHTOBasi TeOpPUA TBEPABIX TeJD)

Kypc «KBanToBasi Teopusi TBEpAbIX Te» MpeAHA3HAYEH ISl CTYICHTOB
ouHOW (hopMbl 00ydeHHs HampaBieHus noarotoBku 11.03.04 «BnexTpoHuka u
HAHORJIEKTPOHUKA.

OO6mast TPyJOEMKOCTh OCBOEHHS AMCIMIUIMHBI COCTaBisieT 4 3adyeTHbIC
eauHulbl, 144 yaca. YueOHBIM MIIAHOM IIPEAYCMOTPEHBI JTEKITMOHHBIC 3aHATUSA (36
4yacoB), NpakTuueckue 3aHsATusa (54 daca), camocrtosaTelnbHas padora (18 4dacos).
JucuuniHa peanusyercs Ha 3 Kypce B 6-M ceMecTpe.

Jucunmuimaa «KBaHTOBast TEOpUS TBEPABIX TEI» OTHOCUTCSA K BAPUATUBHOU
yacTu npodeccuoHanbHoro mukia nucuuriud (b1.B.O/1.6).

N3yyeHnue naHHOW AMCLMIUIMHBI 0a3upyeTcs Ha CIEAYIOMMX AUCIUIUIMHAX:
«Marematnueckuii aHanuz», «ATomHas Qusukay, «PuU3MKa aTOMHOIO sjpa H
AIIEMEHTAPHBIX YaCTHUI, « MeToIbl MaTEMaTUYECKON (DUBUKNY.

OCHOBHBIC TOJOXKEHUSI JAUCHUIUIMHBI JOJKHBI OBITh HCIOJIB30BaHbI B
JAJbHEUIIIEM TIPU HW3YYECHUHM CIEAYIOIUX JIucUUIUIMH: «TepmonnHamuka u
craTuctuueckas ¢uszukay, «MaTtepuanbl U 3JEMEHTbl KBAHTOBOM M ONTHUYECKOM
AIEKTPOHUKIY, «DHU3MKa ¥ TEXHOJIOTHUSI KBAHTOBBIX MPUOOPOBY.

3aK0HBI KBAHTOBOW MEXaHUKU COCTABIISIIOT (PYH/IAMEHT U3YUYEHUSI CTPOCHUS
BemecTsa. OHM TO3BOJIMIIM BBISICHUTH CTPOEHHE aTOMOB, YCTaHOBUTH MPUPOIY
XUMHUYECKON CBSI3U, OOBSICHUTH MEPHUOJUYECKYIO CHUCTEMY JJIEMEHTOB, IOHSTh
CTpOEHHUE Siep aTOMHBIX, U3y4YaTh CBOMCTBA 3JIEeMEHTAapHBbIX YacTull. [lockombky
CBOMCTBa MaKpOCKOIIMYECKUX TEN OMPEACIISIOTCS ABUKEHUEM U B3aUMOICUCTBHEM
YacTHIl, U3 KOTOPBIX OHU COCTOSIT, 3aKOHbI KBAHTOBOW MEXAHHUKHU JIEKAT B OCHOBE
MOHMMAaHUSI OOJILIIMHCTBA MAaKPOCKOMMYECKUX siBJieHUH. KBaHTOBas MeXaHMKa
MO3BOJIMIIA, HAPUMEpP, OOBSCHUTH TEMIEPATYPHYIO 3aBUCHUMOCTh U BBIUYHCIUTH
BEJIMYMHY TEIIOEMKOCTU Ta30B U TBEPJIBIX TEJ, ONPENEIUTh CTPOCHUE U MOHSThH
MHOTHE CBOMCTBAa TBEPABIX TeN (METaUIOB, AUDJIEKTPUKOB, MOJIYIPOBOJHUKOB).
Tonbko Ha OCHOBE KBAHTOBOW MEXaHUKHU YAAJIOCH TMOCIEIOBATEIHHO OOBSICHUTH

TaKHu€ JABJICHHUA, KaK (peppOMaFHCTI/ISM, CBCPXTCKYUYCCTb, CBCPXIIPOBOJUMOCTL.



CymecTByloT Takxke siBieHus (Hampumep, Jxozedcona s¢¢dekr), B KOTOPBIX
3aKOHbl KBAaHTOBOM MEXaHWKH HEMOCPEACTBEHHO MPOSIBIAIOTCS B MOBEACHUU
MaKpOCKOITUYECKUX OOBEKTOB.

Lenp wu3yueHUss ITUCHUIUIMHBI — TMPUOOPETEHHE CHUCTEMATH3UPOBAHHBIX
3HaHUU IO OCHOBaM KBaHTOBOI MEXaHUKHU.

3anauu:

® U3yYeHHE OCHOBHBIX MPUHIIUIIOB KBAHTOBOW MEXaHHKH;

® OCBOCHHE MAaTEeMaTUYECKOTO armapaTa KBAaHTOBON MEXaHUKU;

® U3yYEHUE OCHOBHBIX MOHATUHN U YPAaBHEHUI KBAHTOBON MEXAaHUKU;

® TpUOOpETEHHE HABBIKOB PELLIECHUS 3aa4 N0 JUCIUILIMHE KBAHTOBOW MEXaHUKH.

JlJis yCIenrHoro u3y4eHust TUCIUIUIMHBI «KBaHTOBast Teopusi TBEPABIX TEID)

y CTYIEHTOB JOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOUINE TPEIBAPUTEIHHBIC

KOMIIETEHIINH:

e OK-4 cnocoOGHOCTh TBOPYECKH BOCHPUHUMATH U UCIOJIB30BATh JOCTHKECHHUS
HayKd, TEXHUKH B mHOpodeccuoHaibHOM cdepe B COOTBETCTBUU C
HOTPEOHOCTSIMU PErMOHAIBHOIO U MUPOBOTO PhIHKA TPYJa.

B pesynprare m3yueHus: JaHHOW TUCIUIUIMHBI y CTYIACHTOB (OPMHUPYIOTCS

CIICAYIOIINE obmenpodeccuonanbubie/ MpodeccuoHaIbHbIE KOMIETESHIINH

(971EeMEHTHI KOMIIETEHITUH ).

Kon n
(popmyupoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH

KOMIIETeHIINH
OIIK-1 TEOPETUYECKUE OCHOBAHUs KBAHTOBON TCOPUH,
Crnioco6HOCTh 3Haer OCHOBHBIE (PU3UYECKHE CUCTEMBI U 3aKOHBI,
IIPEJICTaBIIST OIMCHIBAEMBIE KBAHTOBOM TEOpHEN
aJICKBaTHYIO YMmeer peniaTh TUIOBBIE 3a1a4X KBAHTOBOM TEOPUU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4YHYIO KapTUHY
MHpa Ha OCHOBE .
SHAHMS OCHOBHBIX Brazeer TOYHBIMH U MIPUOIMKEHHBIMH METO/IaMU KBaHTOBOI
MOJIOKEHU M, 3aKOHOB Teopun
Y METOJIOB
€CTECTBEHHBIX HayK 1
MaTEMAaTUKHU
OIlK-2 MPEATIOCBUIKN CO3/IaHUsI KBAHTOBOM MEXAHUKHU;
CriocobHOCTD 3Haer MaTeMaTHYECKHUH anmnapar KBaHTOBOM MEXaHUKU;
BBISIBJISITD OCHOBHBI€ MTPUHIIUIIBI KBAHTOBOW MEXaHUKHU




€CTECTBEHHOHAYYHYIO
CYIIHOCTb MpO0IIEM,
BO3HHKAIOMINX B X0JI€

HaXOJUTh CPEAHHUE 3HAUCHUS (PU3NUCCKUX BEITNIHH;
HaXOIUTh COOCTBEHHBIE 3HAYECHUS U COOCTBEHHBIE
(YHKIIUHU OIIepaTopoB;

npodeccuoHaIbHON YmMmeer IIPUMEHATH TEOPETUUECKUE 3HAHUS K PELICHUIO
JESITEIbHOCTH, MPAKTUYECKUX U HAYYHBIX 33/1a4;
MIPHUBJICKATD TSI UX U3JIarath, IOHUMATh U KPUTUYECKU aHAITM3UPOBATH
perieHus obmedu3nyeckyo nHGpOpMaIHUIo.
COOTBETCTBYIOLIUI
buzuko- Brazeer CaMOCTOSATENIbHON paboTo# ¢ yu4eOHOM U HaydHOU
MaTeMaTHYECKUN JAUTEpATypOn
anmnapar

OCHOBHBIC YPaBHECHUS KBAHTOBON MEXaHUKH;
I1K-3 3Haer MPUOIMKEHHBIE METOJIBI PEIICHUS
['oToBHOCTH KBAaHTOBOMEXAHHUYECKUX 3a/1a4
aHAJIU3UPOBATH U MIPUMEHSTHh TEOPUIO BO3MYILIEHUN K PEILICHUIO 3a/1aY;
CUCTEMAaTHU3UPOBATh MPUMEHSITh TEOPETUICCKUE 3HAHUS K PEIICHUIO
pe3ynbTaThl Ymeer MPAKTUYECKUX U HAYYHBIX 33/1a4;
UCCIICIOBAHHH, W3Jlarath, MOHUMATh U KPUTHYECKU aHAIM3HPOBATH
MIPEACTABISITh obuiepu3nyecKyro HHPOPMAITHIO
MaTepuaibl B BUIC BIIAJICCT 3HAHWEM OCHOBHBIX 3aKOHOB KBAHTOBOM
HAYYHBIX OTYETOB, TEOpPUU TBEPJOTO Teja JIJIs aHaTU3a U CHCTeMaTU3alluu
nyOJuKaIui, Bnaneer pe3yJIbTaTOB UCCIEAOBAHUM, TPEACTABICHUS
npe3eHTalun MaTepUajIoB B BHJI€ HAYYHBIX OTYETOB, MyOIHUKAIIHA,

MPE3EHTALMI




AHHOTAUMS JUCHUILTHHBI
«®DuU3UKa NOJYNPOBOJIHUKOB U HU3KOPA3MEPHBIX CHCTEM))
PabGouass mnporpamma mpenHa3HaueHa s CTYIEHTOB 3 Kypca IO
HanpasieHuio noarotoBku 11.03.04 «OnekTpoHHKa U HAHOSJIEKTPOHUKAY, 00IIas
TPYJAOEMKOCTb JTUCHUIUIUHBI 4 3a4eTHBIX eAUHUIII (144 daca).
Y4eOHbIM TUTAHOM TpexycMoTpeHbl Jekuuu (36 yac.), jgabopaTopHbIe
pabotel (54 4ac.), camocTosiTenbHas padoTa cTyneHTta (54 dac., B TOM 4YHCJE Ha
MOJATOTOBKY K 3K3aMeHy 36 uac.). JuciurminHa «®u3uka MoJTyNpOBOJIHUKOB U
HU3KOPa3MEPHBIX CHCTEM» BXOAUT B BapUATUBHYIO YacTh IUKJIA JAUCHUILIAH
o0pa3zoBaTeIbLHOM TPOTrpaMMBbl, peaanu3yercs Ha 3-M Kypce, B 5-M ceMecTpe.
Henb: wu3ydeHUE TEOPUM IOJYIPOBOJHUKOB, HM3YyYEHHE OCHOB 30HHOMU
TEOPUH W CTATUCTUKHU BJEKTPOHOB B MOJYNPOBOJHUKAX, a TaKXKE HM3yUYEHHE
3aKOHOMEPHOCTEN BaKHEUIIUX SIBJICHUN B MOJYIPOBOJHHUKAX: SIBICHUI NEPEHOCA,
3¢ (}eKTOB CHIBHOTO TOJsI, (POTOMPOBOJUMOCTH, KOHTAKTHBIX SIBICHUW U
(G oTOBOJIBTANYECKUX IP(EKTOB.
3amaun:
® O3HAKOMJICHHE CTYJIEHTOB C TMOHATHUAMH TEOPUHM  MOJIYIPOBOJHUKOB:
ANIEKTPOHHOM M JBIPOYHOW MPOBOJUMOCTBIO, COOCTBEHHAasT M MpUMECHas
MIPOBOAUMOCTS,

® H3y4YCHUE NOHATHA JOHOPHOW M aKUENTOPHOM NpUMECEH, KOMIIEHCALUH
IIPUMECEN;

® 3HAKOMCTBO C OCHOBHBIMU KJIACCAMU MOJIYyITPOBOJHUKOBBIX MAaT€pUAJIOB;

® U3y4YEHUE 3aKOHOMEPHOCTEH MOBEIECHHSI HEPAaBHOBECHBIX HOCHUTENIEH 3apsia B
MOJIyIPOBOJHUKAX.

«®Du3zuka MNoJynpoOBOAHUKOB M HU3KOPA3MEPHBIX CHUCTEM) OINHUPAETCS HA
KBAHTOBO-MEXaHUUYECKUE TMPEACTABICHUS, I[IO3TOMY KypC JEKIUH JOJIKEH
YUTAThCS 1O BO3MOXHOCTH TIOCJIE€ TOTO, KakK CTYAEHThl HMMEIOT HEKOTOpbIC
MO3HAHUSI B KBAHTOBOU Teopuu. C Apyroil ctopoHsl, «PU3NKa MOTyIPOBOJIHUKOB

U HU3KOPAa3MEPHBIX  CHCTEM»  fABIAETCS  (PYHIAMEHTaJbHBIM  KypCOM,



3aKJIAJBIBAIOIIMM  OCHOBBI  JUISl TMOCJHEAYIOIIMX JAUCHUIUIMH  HanpaBiICHUs
MOATOTOBKHU «DJIEKTPOHUKA U HAHOAJIEKTPOHUKAY.
B pesynpraTe uW3ydeHUs JAHHOM JAMCHMIUIMHBI Y  OOy4YaroUIuXcs

dbopmupyroTcs  cienyione MmpodecCHOHATbHBIE KOMITETCHIIUUA  (3JIEMEHTHI

KOMIIETEHIIUHN).
Kon n
(dopMyIMpoOBKa Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIETeHIHH
croco0bl 000CHOBAaHHOTO BBIOOpA METOIUK
OKCIIEPUMEHTANILHBIX UCCIIEI0BAHUIA;
CIocoObI BHIOOPA CPEICTBA U3MEPEHUS [UIS PEILEHUSI
KOHKPETHOW U3MEPUTEIIBHOM 3a1a4u;
YCTPOMCTBO TOIYIPOBOAHUKOBBIX IPHOOPOB Pa3IUYHOIO
3naer Ha3HAYEHHMS; PA3HOBHUIHOCTH YCTPOMCTB DIIEKTPOHMKU

TK-2, HAHODJIEKTPOHMKH;

CIIOCOBHOCTE NPAKTUYECKHE METOMKHI UCCIIE0OBAHUS TIAPAMETPOB

APryMEHTHPOBAH HOJIYIIPOBOJIHMKOBBIX MaTEPHAIIOB U IPUOOPOB;

HO BHIGHPATH 1 OCHOBHBIE Y3JIbI IIU(PPOBBIX M AHAJIOTOBBIX M3MEPHUTEIBLHBIX

pear30BbIBaTh npudopos;

Ha TIPAKTHKE METO/IbI 00pPabOTKH PE3YIILTATOB U3MEPEHHUIA.

>} dexTuBHYIO BuIOMpaTh METOAMKH M CPEACTBA U3MEPEHUI ISt

METO/IUKY SKCHEPUMEHTAIILHBIX UCCIEN0BAHUN 1APAMETPOB Y3JI0B

SKCIIEPUMEHTAIIb SIEKTPOHHON TEXHUKH;

HOTO [TpoBOAUTE M3MEPEHHS PA3IUYHBIX TAPAMETPOB IIPU

UCCIIEI0BAHMS Vmeer KOHTPOJIE IIPOU3BOACTBEHHBIX IIPOLIECCOB;

apaMeTpoB U CaMOCTOSATENBHO U3yYaTh ¥ IIOHUMATh; CIIELHAIBHYIO

XapaKTEPUCTHK HAYYHYIO U METOAUYECKYIO JIUTEPATYPY, CBI3AHHYIO C

pUOOPOB, CXEM, npoOJIeMaMH METPOJIOTHYECKOTO 00€eCTIeYeH s TIPOU3BOICTRA

YCTPOMCTB U W3JEIUIN DIEKTPOHHON TEXHUKHU.

yCTaHOBOK HaBbikamur COCTaBIICHUS SKCIIEPUMEHTAIBHBIX METOIHK

SICKTPOHHMKH H UCCIIEI0OBaHMIA M CIIOCOOAMH OTMCaHuUs (PHU3UKO-

HaHOSJICKTPOHHK MaTeMaTHIECKUX MOJIEIICH TTOIYIPOBOHUKOBBIX TPUOOPOB,

1 pasiTIHOro SIBJIICHUH B MOTYIIPOBOJHUKAX M UX XapPAKTEPUCTHK Ha OCHOBE

bynKHOHANLHO (bU3HIECKUX 3aKOHOB;

'O Ha3HAICHUS Braneer HaBbikamu BEIOOpa METOIMKH M CPEJICTB U3MEPEHHH ISt
DKCIIEPUMEHTANILHBIX HCCIEN0BAHUN TapaMETPOB MAaTEPUAIIOB
¥ IpUOOPOB TIPH IIPOU3BOICTBE JIEKTPOHHON TEXHUKH;
[TpakTHYECKMMU CIIOCOOAMH KOHTPOJIS 3aJaHHBIX IapaMETPOB
NPH PENIEHUH U3MEPUTENBHBIX 3a/1au B TIPOM3BOJICTBE
SIIEKTPOHHON TEXHUKH, B 3aBUCUMOCTH OT TUIIA UCCIIELYEMOTO
Marepuana Wid npudopa

I1K-4, pasIuYHbIE METOJUKH IIPOBEAEHUS SKCIIEPUMEHTAILHBIX

CIIOCOGHOCTH UCCIIENI0OBAHMI B 3aBUCHMOCTH OT BUJIA 3a/1a4H;

HPOBOJIUTH Inaer Croco0bI BLI6E)pa METOIUK DKCIIEPHMEHTAIBHBIX

KOMILIEKCHBIE UCCIIEI0BAHMIA;

UCCIIEI0BaHUS YCTPOMCTBO TOIYIPOBOAHUKOBBIX IPHOOPOB PA3IUUYHOIO

Ha PasIMYHBIX HA3HAYEHMS;




JKCIEPUMEHTAIIb
HBIX YCTaHOBKax
B3aMMOJOTIOIHS
FOLIUMHA
METOAAaMHU C
MOCIEAYOLIUM
aHAJIN30M U
TEOPETUYECKUM
MOJEIINPOBAHUE
M TOJIYYEHHBIX
JAHHBIX

Pa3HOBUIHOCTH YCTPOUCTB IEKTPOHUKU M HAHOIJIEKTPOHHUKH;
MIPAKTUYECKHE METOAMKH UCCIICAOBAHUS TapaMeTPOB
MOJTYIPOBOIHUKOBBIX MaTepPHAJIOB M MPUOOPOB;

pa3IMYHbIC YCTAHOBKH JJIsl U3MEPEHUS NTApaMETPOB
3JIEMEHTOB M YCTPOWCTB MUKPO-, HAHOSJIEKTPOHHKH;

CIOCOOBI CTATUCTHYECKON 00Pa0OTKU MOTYYEHHBIX TaHHBIX,
METO/Ibl BBIYUCIUTENBHON (PU3NKN 1 MaTEMaTHIECKOTO
MOJICIIUPOBAHUS CTPYKTYP, IPHUOOPOB MITH MPOLECCOB MUKPO-
Y HAaHOAJICKTPOHUKHU.

YMmeer

aHAIM3UPOBATh HA OCHOBE (PM3MUYECKHUX 3aKOHOB M X
CHCI[CTBI/Iﬁ TCOPCTUICCKHUEC MOACIIN PA3JIMIHBIX SIBJICHUM B
MOJYIPOBOIHUKAX M COOTBETCTBYIOIIHX ITOJIYITPOBOJHUKOBBIX
puOopoB;

BBIOMpATh Ha MPAKTHKE METO/IbI UCCIIEJOBAHHS [TAPAMETPOB U
XapaKTEPUCTHK JIEMEHTOB M YCTPOUCTB MHUKPO-,
HAHOBJICKTPOHHUKH Ha PAa3IMYHBIX YCTAHOBKAX C LEIBIO
MIOJIy4EHUsI KaK MOXHO 0oJjiee noApoOHOH U eTaIbHON
UHOPMAIHMH, XapaKTePHU3YIOIIEH 00BEKT C pa3InIHBIX
CTOPOH;

COCTaBJIATH MPOCTEUIIINE MOJICIIN 3JIEMEHTOB U YCTPOUCTB
MHKPO-, HAHO3JICKTPOHUKH PA3JIMIYHOTIO HA3BHAYUCHU A,

YUTATh U aHATM3UPOBATH MTPOCTEHIIINE CXEMBI OTIEIBHBIX
y3JI0B IPUOOPOB M YCTPOHCTB COBPEMEHHOM JICKTPOHHKH;
MPOBOAUTH CTATUCTUYECKYIO 00PaOOTKY IOTyYSHHBIX
JaHHBIX, I10JIb30BATHCA METOAaMU BBIYHCIIUTEIILHON (1)I/I3I/IKI/I u
MaTeMaTU4eCcKOro MOACITHPOBAHHS CTPYKTYP, IPUOOPOB MIIN
MPOIIECCOB MUKPO- M HAHOIJIEKTPOHHUKH.

Bnaneer

Crniocobamu onucaHus pa3InyHbIX MEXaHU3MOB U SIBJICHUH B
MOJTyIIPOBOJIHUKAX, SJIEMEHTAX U YCTPOICTBaX MUKPO-,
HaHO3JIEKTPOHUKH;

Crniocobamu cocTaBieHHs U aHaIu3a (PU3MKO-MaTeMaTHUECKUX
MoO/IeJIel MOTYIPOBOAHUKOBBIX MPUOOPOB, SIBJIEHUI B
MOJTYIIPOBOJIHUKAX HAa OCHOBE (PM3NUECKUX 3aKOHOB, a TAKKE
aHaJIM3a UX XapaKTEepUCTUK;

HaBpikamu cocTaBiieHUs! TOAPOOHBIX SIKCIIEPUMEHTATBHBIX
METOAMK UCCIEAOBAHUMN IS ITOTYYEHUS AETAIBHON
nHpopManuu o0 aHaTU3UPYyEMOM OOBEKTE;

Merononoruei TeOpeTUIECKUX U IKCIIEPUMEHTAIBHBIX
UCClleIOBaHHUM B 001aCTH (PU3UKH MOJTYTIPOBOHUKOB U
CXEMOTEXHHUKH ISl UCCIIEI0BAaHUS XapaKTEPUCTUK MPUOOPOB,
CHCTEM, YCTAaHOBOK Pa3JINYHOTO Ha3HAYECHUS;

HaBbikamu cocraBieHus], pacueTa U UCIIBITaHUS
IEKTPUUECKUX CXEM PA3IUUHOr0 (DYyHKIIMOHAILHOT'O
Ha3HAYCHMUS;

HaBpikamu npoBeieHHs CTaTHCTUYECKOI 00paboTKu
MOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB,

MeTtoaaMu BIYUCIUTEIBHON (QU3UKH U MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS CTPYKTYP, IPUOOPOB UITU MPOIIECCOB MUKPO-
Y HAHODJIEKTPOHUKH B OJTHOM U3 TIAKETOB MaTEMaTHYECKOTO
MOJIETTUPOBAHUSI.




AHHOTAUMS JUCHUILTHHBI
«OnTHuKa TBEpPAOro TeJa»

PabGouass mporpamMma y4eOHOW IUCHUILTUHBI «ONTHKA TBEPAOrO TeJay
pazpaboTaHa mJisg CTYAEHTOB 3 Kypca mo HampaBieHuto moarotoBku 11.03.04
«DNEeKTPOHUKA U HAHOAJIEKTPOHHKa» B COOTBETCTBUU ¢ TpeboBanusimu OC BO
JAB®Y 110 1aHHOMY HaIpaBJICHUIO.

Jucuuminna «OnTthka TBEPAOTO Telda» BXOAUT B 00s3aTelIbHbBIC
JVCLUIUIMHBI BApHATUBHOW yacTu Moyt b1.

OO0mrast TPyIOEMKOCTh OCBOSHHWS JHUCIMIUIMHBI COCTaBJsieT 4 3ad4eTHHIC
eauHulbl, 144 yaca. YueOHbIM TUIAHOM MIPEYCMOTPEHBI JICKIIMOHHBIE 3aHsATUs (54
yaca), mpakTuieckue 3ausatusa (54 yaca), camocTodrenbHas padoTa cryneHnrta (36
yacoB). JlucuumianHa peanusyercs Ha 3 Kypce B 6 ceMmecTpe.

Hean: comelicTBUe  TOMYYEHHIO  CTyACHTaMH  (QyHIaMEHTaIbHOTO
oOpa3oBanus, GOpMHUPOBAHUE Y CTYJEHTOB SICHBIX NMPEJCTaBICHUN 00 OCHOBHBIX
MOHATUSIX ONTUKHU TBEPJIOTO Teja, €€ 3aKOHAX, COBPEMEHHOTO CTHJISI MBILIJICHUS U
o0miero ¢pu3NIECKOro MUPOBO33PCHHUS.

3agayu:

e (dopmupoBaHHE€ y CTYACHTOB BBICOKOM  KYJIbTYpbl  MOJEIMPOBAHUS
BCEBO3MOYKHBIX SIBICHUM M MPOLIECCOB ONTHKU TBEPJIOTO TEIIA;

® OBJIQJICHUEC HAy4YHBIM METOJOM, IMPHU3BAHHBIM CIOCOOCTBOBATH TBOPUECKOMY
pemieHnio (QyHIAMEHTAIBHBIX U MPUKIAJAHBIX MPOOJIeM MOpH JaJbHEHIIeM
W3YUYEHHUH CHEIUATbHBIX TUCIUIUINH;

JIns ycmemHoro wu3y4eHus JUCHUIUIMHBI «OnThKa TBEPAOro Tela» y
oOyyJarommxcsi JOJDKHBI OBITh  CPOPMHUPOBAHBI CIICIYIONIUE TPEIBAPUTEIIbHBIC
KOMIIETEHIINHU:
® CIOCOOHOCTh MCHOJIb30BaTh OCHOBHBIE MPUEMbI 0OpPaOOTKH W MPEICTaBIICHUS

sKcriepuMeHTanbHbIX JaHHbIX (OI1K-5);
® CIOCOOHOCTh OCYIIECTBJISATh TIOMCK, XpaHEHue, o0paboTKy u aHaIU3

uH(bOpMAIUU U3 Pa3TUYHBIX MCTOYHMKOB M 0a3 JaHHBIX, MPEJCTABIATH €€ B



TpebyeMoMm (popmaTe ¢ UCTOIb30BaHNEM MH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX U

cereBbix TexHosoruit (OI1K-6).

B pesynbrare

HN3y4CHUA

JAHHOW  JUCHMIUIMHBI Yy  OOydYaromuxcs

dbopMuUpYIOTCA CEIYIONINE KOMIETEHITNH (JIEMEHTHI KOMITETEHITHI ).

Koa n
¢popmysupoBka
KOMIIETeHIIH U

dranbl GOPpMUPOBAHUS KOMIIETEHIIUN

OIIK-2, ctocoOHOCTH
BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYILIIHOCTb IIPO0OIIEM,
BO3HUKAIOIIUX B XO/I€
npodeCcCHOHAIbHON
NESITENIbHOCTH,
MIPHUBJICKATH JUTSI UX
peleHus
COOTBETCTBYIOLIUI
buzuko-
MaTeMaTUYeCKUI
amnmapar

3Haer

MIPUYMHBI BOSHUKHOBEHHUS UJI€W KBAHTOBAHUS
KoJIe0aHUH KPUCTAITMYECKON PEeIIeTKH, (PU3NIECKUIA
CMBICJI [TOSIBJIEHUS ONITUYECKON U aKyCTUYECKOMN
BETBEH B 3aKOHE IUCTIepCHH (POHOHOB, IPUPOAY H
MPOSIBJICHUSI aHTAPMOHU3MA U Pa3JInuue MEXAY
MozensiMu DiHInTelHa u Jlebas;

BO3MOKHOCTU IPUMEHEHUS U TPAHULIBI
HCII0JIb30BaHUs TEOpUU MeTasuioB Jpye,
3ommMmepdenbaa ¥ 30HHON TeOpUH I OIMHCAHUS
HU3KOTEMIIEPaTYPHOI'O OTKJIOHEHHSI OT 3aKOHA
Irononra-Iltu, a¢ppexroB Bunemana-dpanna, Xoia
u 3eeOeka;

CIOCOOBI OMKCAHUS NIEKTPOHHOIN BOTHOBOM
¢byHKIMM B KpucTaiuiax (Teopema bioxa), mpuanny
BO3HUKHOBEHMS SHEPreTUYECKUX 30H, XBOCTOB
SHEPreTUUECKUX COCTOSIHUM, KBa3UMMITYJIbCa
AJIEKTPOHA U IPUPOAY €ro d(HPEeKTUBHOM MACCHI,
nposiBiieHUs dQdexra qudpakiud 30HHBIX
ANEKTPOHOB U 00JaCTh MPUMEHUMOCTH
MPUOIMKEHUS TIOYTH CBOOOTHBIX IIEKTPOHOB;

YMeer

Ka4eCTBEHHO 0OOCHOBBIBATH M TEOPETUUECKHU
OLICHUBATh BEPOSITHOCTH MPOTEKAHUSI ONITUYECKUX
SIBJIEHUM Y BO3MOYKHOCTH MX SKCIIEPUMEHTAIbHON
peructpanuu ucxos u3 GyHaaMeHTaIbHbBIX
MIPUHIMIIOB (PU3UKH;

(u3nUecKre OCHOBBI MPOIIECCOB KBAHTOBOTO
B3aUMOJCHCTBHUS (POTOHOB M DJIEKTPOHOB C
KBa3zu4acTuiiaMu (OHOHAMH, SKCUTOHAMH,
IJ1a3MOHAMH U TIOJIIPOHAMHU );

(U3UKY TIPSIMBIX M HETIPSIMBIX ONTHYECKUX
MEePEXO0J0B B MOJTYNPOBOIHUKAX;

¢bu3uKy pedpakiuu cBeTa B IOTYNPOBOTHUKAX;
MOBE/ICHUE TJIOTHOCTU COCTOSTHUM IBYMEPHOTO,
OJIHOMEPHOTO U HYJIBMEPHOIO 3JIEKTPOHHOTO rasa;
MEK30HHEIC M MEXKITOI30HHBIE ONITHICCKHE
Mepexo/ibl B KBAHTOBBIX sIMaX.

Bnaneer

BCEMU OCHOBHBIMH NOHATHUSIMU F€OMETPUUYECKOM,
BOJIHOBOW M KBAaHTOBOM ONTUKH, KOTEPEHTHOTO U
C)KaTOr'0 COCTOSIHHUI;

I1K-2, crioco6HOCTE
apryMEeHTHPOBAHHO

3Haer

METO/BI pacdeTa 30HHOU CTPYKTYpHI, k-p — Teopuio
BO3MYLIEHUI;




BBIOMPATH U
peaan30BBIBATh Ha
IPaKTUKE

3P PEKTUBHYIO
METOAUKY
HKCIEPUMEHTAIBHOTO
UCCIICI0BaHMS
napameTpoB U
XapaKTepUCTHK
npuOOpOB, CXEM,
YCTPOMCTB U
YCTaHOBOK
3JIEKTPOHUKU U
HAHORJICKTPOHHUKH
pas3IUnYHOrO
(GYHKIMOHAIBHOTO
Ha3HA4YeHUs

IIPOLIECCHI B3aUMO/IEHCTBHSI IEKTPOHOB C
aKyCTUYEeCKUMHU (POHOHAMHU, J1e(hOPMALIMOHHBIH
MOTEHIHAT;

IIPOLIECCH] B3aUMOJIEHCTBUS 3JIEKTPOHOB C
IIPOAOJIBHBIMU ONITUYECKUMHU (POHOHAMU U
MOJISIPOHBI;

MPUHIUIIEI Teopuu XyaH KyHs 1 GU3HMUEeCKUuil CMBICIT
¢bopmynsl JIugnena-Cakca-Temnepa;
XapaKTEPUCTUKH U OCHOBHbIE 0COOEHHOCTH
COOCTBEHHBIX M IPUMECHBIX (MEIKUX U TTTyOOKHX )
COCTOSIHUH B IOJIYTIPOBO/IHUKAX;

¢u3nyecKkne CBOWCTBA UCATbHBIX, N30BAJICHTHBIX U
reTepPOBAIEHTHBIX TBEP/bIX PACTBOPOB 3aMELLCHHUS,
3akoH Berapna, mpuOmmkenne BUPTyaaIbHOTO
KpHUCTajla, HeOOXOAMMOCTb UCIIOIb30BaHUS
TPEXKOMITOHEHTHBIX U Y€THIPEXKOMIIOHEHTHBIX
TBEP/bIX PACTBOPOB, IPUYNHBI BOSHUKHOBEHHUS
s¢deKxTa HHBEPCHUU 30H, HEOAHOPOIHOTO YITUPEHUS
HHEPreTUYECKOT0 CIEKTPA AIEKTPOHHBIX COCTOSIHUH,
XBOCTA IJIOTHOCTH COCTOSIHHIA U TIOPOTa
MOJIBUKHOCTH;

TaKue CBOMCTBA ()yHJAMEHTAIBHOTO (MEK30HHOTO)
OINITUYECKOTO MOTJIOLICHNUS B MOIYIPOBOJHUKOBBIX
KpHUCTaJIaX, KaK MOBEJCHUE CIIEKTPAIbHBIX
3aBUCUMOCTEH KO3 UIMEHTA MOTIOLICHUS OT
9aCTOTHI JUISI IPSAMBIX M HENPSMBIX IIEPEXO0JIOB,
BJIMSIHME XBOCTOB IUIOTHOCTU COCTOSIHUI Ha Kpai
MIOTJIOIIEHUS, TPOSBICHUS ONITHYECKUX MEPEX0J0B B
HKCUTOHHBIE COCTOSTHUS Ha KPat0 CHEKTPOB
MOTJIOIIEHUS JUTSI IPSIMBIX U HEMIPSIMBIX TIEPEXO0/IOB,
9KCUTOHHBIE 3()(PeKThI 1 Henpsimble 0e3()OHOHHBIE
OTITUYECKHE TIEPEXO0/IbI B TIOTYIPOBOTHUKOBBIX
TBEP/BIX pacTBOPax, 3PPEKThl 30HHOH CTPYKTYPHI;
(GU3MKY PEMIETOYHOTO MOTIIOMICHUS TIPU
B030yxieHH TO-(poHOHOB, TOBEICHHE
JIEWCTBUTEIbHOW U MHUMOM YacCTH JUAJIEKTPUYECKON
MIPOHUIIAEMOCTH NPU U3MEHEHUH YacTOThI, 3P HEKThI
JIBYX(OHOHHOTO M1 MHOTO()OHOHHOTO TOTJIOIIECHHUS;
Takue 3 (HeKThl MPUMECHOTO MOTJIOMEHHS KaK
(dhoTononuzarusi, GOTOBO30YKIACHUE U
(boToHEeHUTpanM3aMs MEJIKUX U INTyOOKHX MpUMeECeH,
BHYTPHIIEHTPOBBIE TIEPEXO/IbI, (HOTOTEHEPAITUS
CBSI3aHHBIX SKCUTOHOB Ha M303JIEKTPOHHBIX
JIOBYIIIKAX M OTITUYECKOE MOTJIONICHNE Ha CBA3aHHBIX
HKCUTOHAX, a TAKXKe MOTJIOIIEHNE Ha JIOKAIBHBIX
KOJICOAHHSX TIPIMECHBIX aTOMOB;

OINITUYECKOE MOTJIOIEHNUE CBOOOIHBIMUA HOCUTEISIMU
3aps/IOB: DIEKTPOHAMH, JIETKUMH M TSKESITBIMU
JIBIPKaMHM U IbIPKaMU B 30HE, OTILEIUIEHHON CIIHH-
OpOUTANBHBIM B3aMMOJICHCTBHEM;

MeXaHU3MBI, IPUBOISIINE JTIOMUHECIICHIIUU
MOJTYTTPOBOTHUKOB: BO30YXKICHUE ITyTeM WHKEKIINU




HEOCHOBHBIX HOCHUTEJIEH 3apsaa uepe3 roMo- Win
rereponepexo, Bo30yKJIeHne yJapHOH HOHU3AINeH
B CHJIbHOM DJIEKTPUYECKOM IT10JIe, BO30YXKIeHUE pU
TYHHEJIIMPOBAaHUHU, CMBICII KBa3uypoBHeN Pepmu, a
TaK)Ke CBSI3b CIIEKTpPa MOTJIOIIEHHUS U CIIEKTpa
JIOMUHECIEHIIMM B Teopuu Ban PycOpeka — [llokmy;
MIPOLIECCHI U3ITyYaTEIbHON pEeKOMOMHAIINH B
MOJTYITPOBOIHUKAX : [IEPEXO0]] 30HA — 30HA,
peKoMOMHAIINS CBOOOIHBIX U CBSI3aHHBIX SKCUTOHOB,
PEKOMOMHALINS 30Ha — TPUMECH, MEKIIPUMECHAs
peKoMOMHaLIMS, BHYTPUIICHTPOBBIC U3TydaTelIbHbIE
Nepexobl, BAYTPU30HHBIEC U3Ty4aTeIbHbIC IEPEX0IbI
MEX/1y MOJJ30HaMH OJJHOW U TOM K€ 30HBlI,
BKJTIOYAIOIIIUE «TOPSYNE» HOCUTEIH 3apsaaa;
rporecchl 0e3bI3TydarenbHoi pekoMOuHanuu: Oxe-
pexoMOMHALIMS, TIOBEPXHOCTHAS, Yepe3
MaKpOCKOMHUYeCKre Ae(PeKThl, HA TOUSUHBIX
MHUKPOCKOIIMYECKUX AedeKTax

(dhoTosnekrpuueckue 3PPEKTh B 0OTHOPOIHBIX
KpHUCTaJIaX: BHEIIHUN ¥ BHYTpeHHUH PoTodhdexKT,
(hoTope3ucTuBHBIN 2P (DHEKT, cTalmoHapHas
(hOTOITPOBOAMMOCTE B CITydae JIMHCWHOU U
KBaJpaTHYHON pexoMOuHaIusX, 3pdextor Jlembepa,
Kukonna-HockoBa, yBiieueHHs1 HOCUTENEN 3apsaa
(dhoroHamu;

pa3MepHOe KBaHTOBAaHHUE, CBOMCTBA KBAHTOBBIX M,
ANEKTPOHHBIX COCTOSIHUN U BOJTHOBBIX (DYHKIIHIA B
AIIEKTPUYECKOM TI0JIe

3¢ (HeKTh pe30HaHCHOTO TYHHETUPOBAHUS B
KBAaHTOBBIX SIMaX BO BHEIIHEM DJIEKTPUYECKOM II0JIE;
CIOCOOBI NOTYYEHHUS ABYMEPHOTO JIEKTPOHHOTO
rasa: Ha CTPYKTypax MeTaJlI-THAJIeKTPUK-
nonynpoBoHuK (MIT), Ha uzotunHoM N - n -
reTeponepexoie, Ha IBOMHON IreTepOCTPYKTYpe
(Aro;

CBOWCTBA YKCUTOHHBIX COCTOSTHUI B
KBaHTOBOPA3MEPHBIX CUCTEMAX;
ANIEKTPOONITUYECKHE, POTOITEKTPUIECKUE 1
HeJIMHEeHbIe onTHYeckre Y3PPeKTs B

HAHOCTPYKTYpax;

HCMOJIb30BATh TEXHUKY BTOPUYHOI'O KBAHTOBAHUS;
VYMmeer IIPUMEHATH METO/BI TEOPUU BO3MYILIECHUN U

nuarpaMMHoON TexHukn deitHMana;

CYTBIO OIITUYECKUX SIBJICHUN U XapaKTEPOM
Bnaneer T paKtep

OITMCBhIBAIOIIMX NX 3aKOHOB




AHHOTAUMS JUCHUILTHHBI
«KBaHTOBasi U ONITHYECKAS IJTIEKTPOHUKA»

PabGouast mporpamma y4eOHOUW mucnuiuinHbl «KBaHTOBas W ONTHYECKAs
AJIEKTPOHUKAY pa3paboTaHa AJig CTYJEHTOB 3 Kypca Mo HalpaBJICHUIO MOATOTOBKU
11.03.04 «DnexTpoHHKAa U HAHODJEKTPOHUKA» B COOTBETCTBHM C TPEOOBAHUSIMU
00pa30BaTeILHOTO CTAaHAAPTa, CAMOCTOATEILHO YCcTaHaBIuBaemMoro /[BOY.

JNucunminna «KBaHTOBass ¥ onrhueckas »JJIEKTPOHUKA» BXOIUT B
o0si3aTenbHbIe AUCIUILTNHBI BapHaTUBHON YacTu Moyiisi b1.

OO0mast TpyJOEMKOCTh OCBOEHHS AMCLUIUIMHBI COCTaBisieT 4 3a4yeTHbIC
enuHuIlbl, 144 yaca. Y4eOHBIM IJITAHOM MIPETYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (36
4yacoB), 1abopatopHbie paboThl (36 yacoB), caMocTosiTeNbHAs paboTa cryaeHTa (72
yaca, B TOM uwuciie 45 YacoB Ha NOATOTOBKY K 3K3aMmeHy). Jlucuuriuna
peanusyercs Ha 3 Kypce B 6 ceMmecTpe.

KBaHTOBast U onTUyeckasi ANEKTPOHHUKA OTHOCUTCA K OJJHOMY U3 HauboJee
OBICTPO pa3BMUBAIOIIUXCS HampaBlieHUW HnekTpoHuku. OHa OaszupyeTrcss Ha
JIOCTUKEHUSIX KBAHTOBOW Teopuu, (PU3UKU TBEPAOTO Teja, MOJIYNPOBOIHUKOBOU
TEXHUKU U ONTHKHU, COCTABJISIIONINX (DYyHAMEHT HOBOTO HAIPABIICHHUS.

Hean: nate npencrapieHrne o QpyHIaMEHTAIbHBIX (U3MUECKUX MPOIeccax,
JeXallluX B OCHOBE ONTHYECKOM M KBAHTOBOM JIJIEKTPOHUKH, PACCMOTPETH
OPUHITUN JACUCTBUSL, OCOOEHHOCTH KOHCTPYKIHMM, TpeOOBaHUS K AaKTUBHBIM
MaTepuansaM M 3JIEMEHTaM, BO3MOXXHOCTM M TEXHUYECKUE XapaKTEPUCTUKHU
NpUOOPOB W YCTPOMCTB ONTHYECKON DJIEKTPOHUKH, TMOJATOTOBUTH OYAYyIIUX
CHEUUAIIMCTOB K TEOPETUYECKH TPAMOTHOMY UX MPUMEHEHUIO U JaJIbHEHIIEMY
U3YYEHUIO CHENUalIbHOW JHUTEpaTypbl MO  OTACIBbHBIM  BOINPOCAM  JIAHHOMU
OTpacIH.

3agaum:

e (opmMupoBaHHe Yy CTYIEHTOB IEJIOCTHOTO TMPEACTABIECHUS O MEXaHU3Max
GyHKIIMOHUPOBAHUS MPUOOPOB KBAHTOBOM M ONTHYECKOUN AJIEKTPOHUKHU KaK Ha

MHUKPO-, TaK ¥ HA MAKPOYPOBHE;



dbopMupoOBaHUE Y CTYACHTOB MOHATHUITHOTO amnmapaTa KBAaHTOBOW M ONITHYECKOU
AIEKTPOHUKH, JIJIsi 00Jiee MOJTHOTO M TOYHOTO MOHMMAHMSI CYTH MPOIECCOB,
MPOTEKAONIUX B HEPABHOBECHBIX KBAHTOBBIX CHUCTEMAaX M JIEKAIIUX B OCHOBE
paboThl KBAHTOBBIX HCTOYHUKOB HU3JIy4YCHHUS;

dbopMHpOBaHNE Yy CTYJCHTOB HABBIKOB aHAJM3a MPUHIIMIIOB M OCOOCHHOCTEH
(GYHKIMOHUPOBAHUS HIMPOKOrO0 Kpyra KBAaHTOBBIX HMCTOYHUKOB H3ITYYCHUS;
BBISIBJICHUS KJIIOYEBBIX MAapaMETPOB, OMPEICISAIONUX HUX PEXKUMBI PadoThI,
CIIEKTPAJIbHBIE U YHEPTETUUECKUE XAPAKTCPUCTUKH.

]_IJ'ISI YCIICIIHOI'O HM3Y4YCHUA AUCHUIIIINHBI «KBaHTOBass W onTUYecKas

ANEKTPOHUKA» Yy OOyYaromMxcsl JOJDKHBI ObITh C(POPMHUPOBAHBI CIEAYIOLINE

NpCaABApPUTCIIbHBIC KOMIICTCHIINH

CIIOCOOHOCTh TMPEACTABNISTH aJIEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUUN
Hay4YHYI0 KapTUHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUW, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX HayK U MaTtemaTtuku (OIIK-1);

CIIOCOOHOCTh  BBISIBJISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTh  MPOOJIEeM,
BO3HUKAIOIIUX B XOJ€ MPOQPECCUOHATBLHON JEATeIbHOCTH, MPUBJICKATh I MX
pelIeHUs COOTBETCTBYIOMNM (u3nko-MaremaTudeckuii annapat (OI1K-2);
CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBHBIE MPUEMBI 00paOOTKU U MPECTABICHUS
sKkcnepuMeHTalnbHbIX AaHHbIX (OIIK-5);

CIIOCOOHOCTh ~ OCYILECTBJIATH TOUCK, XpaHEHHe, O0OpabOTKy M aHalu3
uH(bOpMAIUU U3 PA3TUYHBIX MCTOYHHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpebyeMoM (popmaTe ¢ UCTIOTB30BaHNEM MH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX U
cereBbiX TexHonorut (OIIK-6).

B pesynprare wW3ydeHus JaHHOW AWCIUIUIMHBL Yy  OOYYarOIIMXCS

dbopmupyroTCca clieayronue npodecCuoHaAIbHbIE KOMITETCHIIUY.

Koa n
(popmyupoBka Jransl GopMUPOBaAHUS KOMIIETEHIIUHN
KOMIIETEHIIUH
[1K-2, ciocoGHOCTH MOHSATUMHBIN anmnapar KBaHTOBOM U ONTHUYECKOU
apryMEHTHPOBAHHO ANEKTPOHUKH, /17151 60JIee MOJIHOTO U TOYHOTO
BBIOMpATH U 3Haer IIOHUMAaHHUs CYTH IIPOLIECCOB, IIPOTEKAIOIIUX B
peaNn30BbIBaTh Ha HEPABHOBECHBIX KBAHTOBBIX CHCTEMAX U JIEXKAIHUX B
IIPaKTHUKE OCHOBE Pa0OThl KBAHTOBBIX UCTOYHUKOB U3ITYyYECHUS;




3 exTuBHYIO

BBIABJIATH KIIFOUYEBBIC ITApaMETPhI, OIIPCACIIAIOIINEC

TCXHHUKHU

METOIUKY Vmeer PEXKUMBI pabOTHI IIUPOKOrO KPyra KBAHTOBBIX
DKCIIEPUMEHTAILHOIO UCTOYHUKOB M3IyUEHHUS.
UCCIe0BaHUsA
1apaMeTpoB U
XapaKTEPUCTHK
pUOOPOB, CXEM,
YCTPOWCTB U
JCTAHOBOK Brazcer HABLIKAMH aHAJIN3a IPUHLUIIOB ()yHKIMOHUPOBAHMS
ICKTPOHHKH H IIMPOKOTO KPyra KBAHTOBBIX HCTOYHMKOB U3Iy4ECHUS
HAHODJIEKTPOHHUKHU
Pa3IUYHOrO
(YHKLIMOHATILHOTO
Ha3HAYEHUs
I1K-4, criocoOHOCTE MPUHILUIBI 1 METOAUKHU IPUMEHEHUS
IPOBOJMTE 3HaeT DKCIIEPUMEHTANILHBIX YCTAHOBOK KBAHTOBOM
KOMILIEKCHBIE SIEKTPOHMKU
HCCICAOBaHNA Ha CO3/1aBaTh ¥ IPUMEHSATH DKCIIEPUMEHTAILHBIE
pa3IMYHBIX Ymeer o o

YCTaHOBKM KBAHTOBOW M OIITUYECKOM DIIEKTPOHUKU
DKCIIEPUMEHTANIBHBIX
yCTaHOBKax
B3aUMOIOTIOJIHSAIOLIUM
1 METOLAMH C HABBIKAMU [TOCTPOEHMS M IIPUMEHEHHS
MOCTE YOI Brazeer IKCIEPUMCHTAITBHBIX YCTAHOBOK KBAHTOBOH H
AHAH3OM 1 ONTUYECKOM DIIEKTPOHUKH C TTOCIIELYIOIIM
TeOpETHYECKHM AHAIM30M TIOJYYEHHBIX PE3YIILTATOB
MOJIETMPOBAHUEM
HOJYYEHHBIX JaHHbIX
TTK-11, ciocoGHOCTH METOIUKY NEPEHATAIKHA TEXHOIOIUYECKOTO
NPOBOHTH 3Haer o0opyoBaHus Ipu MPOM3BO/CTBE HOBBIX
MepeHaNaKy MaTepuaaoB KBAHTOBOM U ONITHYECKOM dJIEKTPOHUKH
TEXHOJIOTUYECKOTO OCYIIECTBJIATH IIEPEHANAIKY TEXHOIOTHIECKOTO
000pyI0BaHUs [IPH Vmeer 000py10BaHUs P TPOM3BOJICTBE HOBBIX
IPOM3BOJICTBE HOBBIX MAaTepHaaoB KBAHTOBOM U ONITHYECKOM SJIEKTPOHUKH
BHJIOB MaTEpHanoB u HABBIKAMU MEPEHATATKN TEXHOIOTUYECKOTO
U3JICIAN SIEKTPORHON | Braneer 000pyI0BaHUS MIPH TPOM3BOJICTBE HOBBIX

MAaTepHaJIOB KBAHTOBOM M ONTUYECKOU JJIEKTPOHUKHU

I[JISI (bOpMHpOBaHI/ISI BBIIICYKAa3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHITIJIMHBI

«KBanToBass m onrTuueckas QJICKTPOHHKA» IPUMCHAIOTCA CICAYIOIMUC MCTOIbI

aKTUBHOT'O/ HHTEPAKTUBHOTO O0YYEHHUSI: MO3TOBOM IITYPM, JUCKYCCHS.




AHHOTAIUS TUCHTUNTIHHBI
«JJIeKTHBHBIE KyPChI 10 (PM3MYECKOH KYJIbType H CIIOPTY»

JuciuminHa «OJIeKTUBHBIE KypCchl MO (DU3UYECKON KYJIbType U CIOPTY»
npenHasHaueHa g OakanaBpoB, 1-3 KypcoB OOy4YeHHMs II0 HaIpaBJIEHUIO
noAarotoBku 11.03.04, DneKTpOoHMKa W HAHODJEKTPOHHKA B COOTBETCTBUU C
TpeOOBAHUSIMU 00pa3oBaTenbHOTO CTaHaapTa, CaMOCTOSITEJILHO
ycTaHaBiuBaeMoro J[BOY.

TpyaoeMKOCTh IUCHUIUIUHBI  «DJEKTUBHBIE KYpChl 1O  (U3HUYECKOU
KyJbTYpE U CHOPTY» cocTaBiisieT 328 yacoB. Jucuumimbaa « ONeKTUBHBIE KYPCHI 110
(Gu3MYEeCKO KyJNbType M CHOPTY» OTHOCUTCS K JUCUUIUIMHAM 110 BBIOOpY
BapHaTUBHOM yacTh y4yeOHoro 1uiaHa. Kypc  sBiseTcss  NpoJoJKEHUEM
TV CUUTUTUHBI

«ONEeKTUBHBIE KYpChbl MO (DPU3MUECKOH KyJIbType M CHOPTY» U CBSI3aH C
KypcoM  «be3onmacHOCTh  KU3HEACSITENbHOCTH», TOCKOJBbKY  (pU3NYecKas
aKTUBHOCTb PACCMATPHUBAETCS, KaK HEOThEMJIEMasi KOMIIOHEHTa KaYeCTBA KU3HHU.

Heap nucuuniauHbl: GopMupoBaHUEe (U3MUECKON KYJIbTYpbl JIMYHOCTU U
CIIOCOOHOCTH  HANpAaBIEHHOIO  HCIOJBb30BAaHUA  PA3HOOOpPA3HBIX  CPENCTB
bu3nyecKoil KyJIbTypbl M CHOPTa ISl COXPAaHEHUS W YKPEIUICHUS 310pOBbBS,
MCUX0(U3NISCKOM MOJITOTOBKH u CaMOTIOJITOTOBKH K Oymymiei
npoheCCUOHATIBHON JIEATEIIbHOCTH.

3agauM AMCUMIIMHBL:

e (opmupoBanue (HPU3NUECKON KyJIbTYpbl JUYHOCTH OyAyliero npodeccuonana,
BOCTPEOOBAHHOI'O HA COBPEMEHHOM PBIHKE TPY/a;

e pa3BuTHE (U3MUYECKUX KAUeCTB U CIIOCOOHOCTEW, COBEPILEHCTBOBAHHE
(YHKIIMOHAJIBHBIX BO3MOXHOCTEH OpraHu3Ma, YKpEIUIEHWE WHIWBUIYaJbHOTO
3JI0pOBbSI;

e oOoramieHle WHAMBHUIYAJbHOTO ONBITA 3aHATHI CIEUUANbHO- NMPUKIATHBIMU
$u3nyeCKUMH YIIpa>KHEHUSIMHU U 0a30BBIMU BUIAMH CIIOPTA;

® OBJAJCHHE CUCTEMOM  MpPOPEeCCHOHANBHO W  JKU3HEHHO  3HAYHUMBIX

IMPaKTHYCCKHUX YMCHI/Iﬁ 1 HaBBIKOB,



OCBOEHHUE CHUCTEMbl 3HAHUU O 3aHATUAX (U3MUYECKON KyIbTYpOH, UX pOJU B

dbopMHUpOBaHUU 3I0POBOTO 00pa3a KU3HU;

OBJIAJICHUC HABBIKAMH TBOPYCCKOI'O COTPYAHHNYCCTBA B KOJIJICKTHUBHBIX (bopMax

3aHATUN QU3UUECKUMU YIIPAKHECHUSIMH.

I[JDI YCIICIIHOI0  MU3Y4YCHUA OUCHUIIIMHBI

«ONEeKTUBHBIE KYpPChl 11O

bu3nYecKoi KyJabType U CHOPTY» Y OOYyHAIOIIUXCS IOJKHO OBITH C(hOPMHUPOBAHO

CJICTYIOIIHE:

YMEHHE UCIOJIb30BaTh Pa3HOOOpa3HbIE CPE/ICTBA JBUTaTEIbHOW aKTUBHOCTHU B

WHIUBUYAIbHBIX 3aHATUSAX (U3UUECKOM KYJIbTYpPOM, OPUEHTUPOBAHHBIX Ha

MOBBIIIEHUE PAOOTOCTIOCOOHOCTH, TIPEAYIIPEKICHHUE 3a00ICBAHUI;

HaJIMIUC HMHTCpPECAa U IMPUBBIYKK K CHUCTCMATHUYCCKUM 3aHATUAM (1)H3H‘-ICCKOI>1

KYJBTYPOU U CLIOPTOM;

BIIQJICHUE CHCTEMOU 3HAHHMI O JIMYHOM M OOIIECTBEHHON TMTHCHE, 3HAHUSIMH O

npaBuiIax peryjaupoBaHus GU3NUECKONU HATPY3KH.

B pesynbrare

HN3YyU4CHUA

HaHHOﬁ JUCOUIUIMHBL Yy 06yt1a10n11/1xc;1

bopMUPYIOTCA CIIEIYIONINE O0IIEKYIbTYPHbIEC KOMIIETCHIIUH.

Kon n popmyimpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTECHIIUHN
-00II1Ee TEOPETUUECKUE ACTIEKTHI O 3aHATUIX
3Haer bu3nYeCcKOil KyabTypOid, UX POIb U 3HAUCHUE B
dhopMHUpOBaHUH 30POBOTO 00pa3a KU3HU,
CaMOCTOSITEJIbHO BBICTPANBATh WHIUBUIYAIbHYIO
TPACKTOPHIO (HU3KYIBTYPHO-CIIOPTUBHBIX
OK-15, JOCTH)KEHHI;
CIIOCOOHOCTD -HUCI1I0JIb30BaTh pa3HOO6pa3HI)IC CpeacTBa U METOAbI
HCTIOITh30BATH METOJBI H| 7y oo bu3HYECKON KYIbTYPHI A1 COXPAHEHUSI U YKPETIIICHUS
CpeacTBa 310pOBBS, MOBBIIICHHS pa0OTOCTIOCOOHOCTH;
(bu3nyecKoil KyJabTyphl -HCTI0JIb30BATh CIIOCOOBI CAMOKOHTPOJISI CBOETO
IS obecreyeHust (PUBUYECKOTO COCTOSHHUS;
MTOJIHOLIEHHOMN paboTaTh B KOMaHJIe paJyl TOCTHKEHUS OOIINX U
COHHaﬂBHOﬁ u JIMYHBIX LICJICHU
npoeCCHOHATBHOM -pa3zHoo0pa3HbIMU (OPMAMHU M BUJAMH
IEeITEIbHOCTU BnaneeT (1)I/I3Ky.]'IBTypHOI\/II ACATCIIBHOCTH JJId OpraHu3alun

3JI0pPOBOT0 00pa3a >KU3HU;




AHHOTAUMS JUCHUILTHHBI
«MeToabl pacueToB U NPOrPaMMHUPOBAHMS B 3a1a4aX ONTHKID)

PabGouass mnporpamMma ydeOHOM AUCHUILUIMHBI «METONbl pacyeToB W
MpOrpaMMHUpPOBAHUsI B 3a/lauax ONTHUKU» pa3paboTaHa JJisi CTYAEHTOB 2 Kypca
HampaBieHus: OakanaBpuata 11.03.04 DOnekTpoHMKa W HAHOARJIEKTPOHMKA, B
cootBeTcTBUM ¢ TpeboBanussMu OC BO JIBOY no nanHoMy HanpaBlIEHUIO.

Jucuuminaa «MeTobl pacueToB U MPOrpaMMUPOBAHUS B 3a7a4aX ONTHUKU
BXOJIUT B TUCHUILIUHBI 110 BEIOOPY BapuaTUBHOM YacTu Moayiis bl.

OOmrast TPyIOEMKOCTh OCBOSHHUS JHUCIUIUIMHBI COCTaBIsieT 4 3adeTHHIC
eauHulbl, 144 yaca. YueOHbIM TUIAHOM MIPEAYCMOTPEHBI JIEKITMOHHBIE 3aHsATUs (36
4yacoB), pakTuyeckue 3ausatus (18 yacor), camocrositenbHas padbota cryaeHTa (90
yacoB). JlucuurinHa peanusyercs Ha 2 Kypcee B 4 ceMecTpe.

Hesab: n3ydyeHHE OCHOB MAaTEMATHYECKOTO MOJEIHUPOBAHMS B 3a/adax
ontuku B cpene MathCAD.

3axayu:

e (opmMupoBaHHE y CTYJACHTOB 3HAHUI 00 OCHOBHBIX METOJIaX MaTeMaTH4YECKOTO
MozaenupoBanus B cpene MathCAD;

e (QopMmupoBaHHE Yy CTYACHTOB IEJIOCTHOIO MPEACTABICHUS O MPUMEHEHUU
MaTEMaTUYECKUX METOJOB OOpaOOTKM CHUTHAJIOB B  JJIGKTPOHUKE U
HaHOBJIEKTPOHUKE;

e (opmupoBaHuE y CTYJCHTOB HAaBBIKOB MaTE€MaTHUUYE€CKOTO MOJECIUPOBAHUS B
3amadax ontuku B cpeae MathCAD.

JIns  yCHemHoro HW3y4eHusi AUCUHUILIMHBI «MeToabpl pacyeToB U
NporpaMMHUpPOBaHUsL B 3ajadyax ONTUKH» Y OOydYaroUuxcs JIOJDKHBI OBITh
chOpMHUPOBAHKI CIEIYIONIUE TPEIBAPUTETHHBIE KOMIICTCHITHH:

e OIIK-2 - cnocOOHOCTH BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM,
BO3HUKAIOIIUX B XOJ€ MPOQECCHOHATLHON JeATeIbHOCTH, MPUBJICKATh IS MX

pEIIeHHs] COOTBETCTBYIOMNN (DU3UKO-MAaTEMATUIECKUN arlmapar;



B pesynbrare u3yueHus JaHHOW JAUCHUIUIMHBI Y  OOYyYaroIIHUXCS

bopMUPYIOTCA CEIYIONINE KOMITETEHITHH.

Ko i popmy.tuposica Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEHIHH

OIIK-6, crioco6HOCTH UCTOYHUKH UH(POPMALIUU O COBPEMEHHBIX
OCYIIECTBIIATH MTOUCK, 3HaeT TEHEHIMAX TIPUMCHEHHS MATEMAaTHUCCKUAX
XpaHeHue, 00paboTKy U METO0B MOJICTUPOBAHHS ITPOLIECCOB M CUCTEM
ananu3 uHpopmaliy us OCYIIECTBIIATH MMOUCK, XPaHEHUE, 00pabOTKyY U
Pa3THIHBIX HCTOTHUKOB aHanu3 MHPOPMALIUK O COBPEMEHHBIX
¥ 0a3 IaHHBIX, Ymeer MAaTeMaTUYECKUX METOLAX MOJEIIHN

poBaHus
HPCACTABIIATH €€ B IPOLECCOB M CHCTEM
TpedyeMoM dopmare ¢
HCIIONL30BALHEM HABBIKAMU TIOMCKA, XpaHEHHs, 00pabOTKU 1
MH(OPMALOHHBIX, Brageer | 232 UH(OPMAIMH O COBPEMEHHBIX
KOMITBIOTEPHBIX H MaTeMaTHYECKMX METO/IAaX MOJIEIUPOBAHUS
CETEBBIX TEXHOJIOTUMN 1IpONECCOB K CUCTEM
OIIK-9, crioco6HOCTh 3naer OcoOenHoctu paboThl C MATEMAaTUYECKUMU
UCII0JIb30BaTh HABBIKH [IaKETaMU Ha KOMIIBIOTEPE
PabOTEI ¢ KOMIIBIOTEPOM, VcraHaBiMBaTh MAaTEMAaTUUECKUE MTAKETHI HA
BJIAJIETH METOIaMU Ymeer KOMIIBIOTEp
UH()OPMAIIMOHHBIX
TEXHOJIOTHH, cOOII0IaTh
OCHOBHbIE TPEOOBAHHS Buaneer HaBbikamu onTHMH3aIUK paboThI
MH(OPMALHOHHOT MaTeMaTHYECKHX [TAKETOB Ha KOMITBIOTEPE
0e30MacHOCTH
[TK-4, criocoOGHOCTB [IpHHIMITBI ¥ METOMKH TPUMEHEHHUS
IPOBOJIUTH KOMIUIEKCHBIE | 3HaeTr MaTeMaTHYEeCKMX [TAKETOB JIIs aHAIM3a JaHHbIX
MCCIIeIOBaHMs Ha SKCIIEPUMEHTAIBHBIX YCTAHOBOK
PpasIMIHBIX [TprMeHSATh MATEMAaTHYECKUE MAKEThI IS aHAH32a
SKCICPUMEHTATIBHBIX Ymeer JIAHHBIX SKCIIEPUMEHTAIBHBIX YCTAHOBOK
yCTaHOBKaX
B3aMMOIOTIOJTHAFOLMMH
METO/IaMu € HaBbikamu aHaIN3a U TEOPETHYECKOTO
HOCJCYIOIINM aHAJIM30M | Braneer | MoAENMPOBaHMS SKCIEPUMEHTAIBHBIX JAHHBIX C
1 TCOPCTHICCKUM HCIOJIb30BAHHEM MaTEMATHUCCKUX MAKETOB
MOJIETMPOBAHHEM
HOJIyYEHHBIX JAaHHBIX




AHHOTAIUS TUCHTUNTIHHBI
«KomnbloTepHasi 00padoTKa JaHHBIX NMPOIECCOB HAHOTEXHOJIOTHI»
PabGouast mnporpamMma mpeaHa3HaueHa JUIsl  CTYJEHTOB 2 Kypca
CHEIUATBHOCTH «DJEKTPOHUKA W HAHOXJICKTPOHUKA», 0OIas TPyI0eMKOCTh
JUCHUILIMHBI 4 3a4eTHBIX eauHuIbl (144 gaca).
Y4eOHBIM IIJIAaHOM MPEAyCMOTPEHBbI JieKnuu (36 uyac.), MpakTUYeCKHe
sarsaTus (18 wac.), camocTositennbHast pabora crymenra (90 wac.). JlumcummivnHa
«KommprorepHass 00paOOTKa JaHHBIX MPOIECCOB HAHOTEXHOJOTHUH)» BXOAUT B
BApHATHUBHYI0O 4YacTh IMKJIA JHUCIHMIUIMH  00pa3oBaTEeNbHONH  IPOrPaMMBI,
peanu3yercs Ha 2-MKypce, B 4-M ceMmecTpe.
Hean: oBnajgeHue HaYaIbHBIMU HaBbIKAaMU HUGPOBON 00pabOTKH CUTHAJIOB
1 M300paXeHUH, MOTYYEHHBIX B TIPOIIECCE MCIOIb30BaHMUS PA3IMYHBIX METOJIOB U
CPEIICTB, IPUMEHSEMbIX B 0071aCTH HAHOTEXHOJIOTUA.
3amaun:
® 3HAKOMCTBO C THIOBBIMH 3aJladaMH, PEIIacMbIMH TIPH TTOMOIIH ITU(HPOBOM
00pabOTKH CUTHAJIOB;

e 00yyeHHE CTYJCHTOB HaBbIKAMU OOpaOOTKM CHUTHAJIOB BO BPEMEHHOH H
CIIEKTPAJIbHOM 001aCTsIX;

® OBJAJICHHE HaBbIKAMU (UIBTPALUUA TUIHYHBIX OJIHO- U JIBYMEPHBIX CUTHAJIOB
(n300paxkeHui);

® O3HAKOMJICHHEC C OCHOBAaMH TE€HEpalM¥ CTAaHJAPTHBIX CHUTHAJIOB W
M300paKEHUI;

e 0OyyeHHE CTYy/ICHTOB HayaJlbHBIM HaBbIKAM pabOTHl B OJHOM M3 IMAKETOB
MaTEeMaTUYECKOT0 MOCIUPOBAHUSI.

Jnst  ycnemHoro oOyuenus gucuuiuimHe «KommbrorepHass oOpaboTka
JAHHBIX TIPOIECCOB HAHOTEXHOJIOTHID» CTyJEHTaM HEOOXOIMMO OCBOWTH
muctuiinHy  «IIporpaMvmupoBanve s (U3HYECKHX 3a71ad», TOCKOJIBKY B
M3y4aeMOU JUCHIUTUINHE IIHPOKO MPUMEHSIOTCS THUITOBBIE METOJBI U CTPYKTYPHI
MPOrpaMMUPOBAHMS. Y CTYJEHTOB JIOJDKHBI OBITh Pa3BUTHl HAYaJbHBIE HABBIKU

nporpaMMUpOBaHusaA WM HCIIOJb30BaAHUSA CTAHAAPTHBIX KOHCTPYKL[I/II\/'I, TaKuX KaK



ycioBusi, MHUKIBL. Kpome Toro, HeoOXommmo Takke 0a30BO€ 3HAHUE TaKHUX
pa3fenoB  BBICIIEM MAaTeMaTHKH, KaK MaTeMaTHYEeCKWM  aHaln3, PSabl,
mubdepeHninanbHoe W UHTErpaibHoe ucuuciaeHue. C  Apyroil  CTOPOHBI,
«KommprotepHass o0paboTka JaHHBIX MPOIECCOB HAHOTEXHOJOTHI 3aKJIaJIbIBACT
OCHOBBI ISl TOCHEAYIOIIMX CHEUUATIM3UPOBAHHBIX JUCHUIUIMH, KaCaroUIUXCs
BBIYUCIIUTEIBHOTO MOJETUPOBAHUS.

B pesynaprare wu3ydyeHUs AaHHOM JUCHUIUIMHBL Yy  OOy4YarouIuxcs

bopMUpYyIOTCA CIAEAYIOIMNE KOMIETEHIINH (3JIEMEHTHI KOMIIETSHITH).

Koa n
¢popmyaupoBka Jransl popMUPOBaAHUS KOMIETEHIIUN
KOMIIETCHIIM U
OIIK-6, Kak Haxomuth TpeOyemyro MHPOPMALHUIO TIO H3y4aeMOMY
CIOCOOHOCTh BoIpocy B cetu Internet;
OCYIIECTBIISTh 3HaeT dopMathl NpeCTaBICHUS JAaHHBIX PA3TUYHBIX THIIOB,;
MIOUCK, XpaHEHHE, CrniocoOsI 00paboTku uHpopManuu Hauboee
00paboTKy 1 pacnpoCTpaHEHHBIX THUIIOB
aHaIu3 CoxpaHsaTh JaHHBIE B  pa3NIWyHbBIX ¢opmMaTax U
nH(pOpMaUU U3 Ywmeer npeoOpa30oBhIBATh JJAHHBIE U3 OJHOTO JopMara B IPYroif;
pa3IMYHBIX O0pabaTbIBaTh TEKCTOBBIC U TAOJIHYHBIC JaHHBIC
HMCTOYHHUKOB U 0a3
JAHHBIX,
MIPEACTABIISTH €€ B HaBbikamu pa®oThI ¢ pa3nuvHBIMU (hOpMaTaMU U JTaHHBIMU
TpebyemoM Pa3HbIX TUIIOB;
dbopmare ¢ Braneer HaBbikamu moucka wHpOpMamwm B MpOCTEUIIMX Oa3zax
HCIIO0JIb30BaHUEM JIAaHHBIX;
MH(POPMAIMOHHBIX, HaBplkamMu HCTIONIB30BaHUSL PA3IUYHBIX TPOTPAMM IS
KOMITBIOTEPHBIX U COXpaHeHHUs U TIpeoOpa3oBaHus HHGOPMAIIUU
CETEBBIX
TEXHOJIOTHI
YCTPOWCTBO U  MPUHIMIBI  pabOTHl  MEPCOHAIBHOTO
KOMIIbIOTEpa U NepUPEepUnHBbIX YCTPOUCTB;
OI1K-9, OCHOBHBIE  CmOcOOBI ¥ ¢dopMaTsl  MPeACTaBICHUS
CIIOCOOHOCTD uH(pOpMallUM  Pa3IMYHOTO BHUAA B  BBIYUCIUTEIHHOU
HUCIIOJIL30BATH TCXHHMKE,
HaBBIKM PabOTHI C 3HaeT OCHOBHBIE  Pa3HOBUAHOCTH U  TPUHLUINBI  pabOTHI
KOMIIBIOTEPOM, ONCpaMOHHBIX CUCTEM;
BJIaJeTh METOIaMHU OCHOBBI pabOThl B OJHOM H3 IMAKETOB MaTeMaTHYeCKOIo
WH()OPMAITMOHHBIX moxaenupoBanus (MathCAD, MATLAB u ap.);
TEXHOJIOTHI, KyIbTYpy paboThl 3a KOMIBIOTEPOM H MpOCTeiIne
COOITIOIATH MOHATHS WH(POPMAITMOHHOW 0€30MacHOCTH.
OCHOBHBIC M0JIb30BAThCS TEPCOHAIBHBIM KOMIIBIOTEPOM B 00BEME,
TpeboBaHuUS HEOOXOIUMOM JISI TIOBCEAHEBHOMN JAESITETFHOCTH U Y4eOBbI;
MH(OPMAIMOHHOM MOJICOEIMHATh Pa3IMyHble NepudepuilHple ycTpoicTBa U
0e30macHOCTH Ymeer pa60TaTL C HUMU;
0hOpMIIATh TEKCTOBBIE TOKYMEHTHI, KOTOPbIe HEOOXOMMBI
JUISL YCTIEILTHOTO OCBOEHUS AUCIUIUINH;




MOJIb30BATBCA OJHUM M3 IAaKETOB MaTEeMaTHYeCKOIo
moaenupoBanusa (MathCAD, MATLAB u ap.);

cobmonate TpeboBaHMS MHPOPMAIMOHHON 0€301MacHOCTH
U CIICJIUTH 32 COXPAHHOCTHIO TUYHON HH(POpMAITUH.

Bnaneer

HAaBbIKAMHU HCIIOJIb30BaHUs [I€PCOHAIBHOIO KOMIIbIOTEPA U
pecypcoB ceTu Internet st pemieHus pa3lIMYHBIX 3aad,
BO3HUKAIOIIMX B XOJ€ IIOBCEAHEBHOW JESITEIbHOCTH,
y4eObl, pabOThI, OT/IBIXA;

HaBBIKAMU PAa0OTBl € PA3IMYHBIMH TepUpepHitHbIMU
YCTpOMCTBaMU: NpUHTEpaMu, ckaHepamu, MOV u nip.;
npueMaMu  paboOThl B TEKCTOBBIX UM TaOJIMYHBIX
Ipoleccopax Ha yPOBHE YBEPEHHOI'O TOJIb30BATEIS;
npueMaMH  PEUICHHST  OCHOBHBIX  (DUM3MYECKHX U
MaTeMaTHYeCKUX  33Jad B  OJHOM M3  IIaKETOB
MaTemaruueckoro moaenuposanus (MathCAD, MATLAB
 1p.);

HaBBIKAaMU COOIIOIeHUsT MH()OPMAIIMOHHOW 0€30MacHOCTH
u o0ecrevyeHuss COXPAaHHOCTU JMYHOM HHQpOpMAIUHU MHpU
paboTe B MHOT'OIIOJIb30BATEIbCKUX CUCTEMAX.

I1K-4, ctocoOHOCTD
MIPOBOINTH
KOMILIEKCHEIE
HCCIIEIOBAHUS HA
Pa3IMYHBIX
IKCIIEPUMEHTAILHBI
X YCTaHOBKax
B3aKMMO,IOITOIHSFOII]
HMHU METOJAMH C
MTOCIIEAYIOIITUM
aHAJIU30M U
TEOPETUICCKUM
MOJIETTUPOBAHUEM
MTOJTY9IEHHBIX
JTAHHBIX

3HACT

crocoObl  BBIOOPBI ~ METOJMK  JKCHEPUMEHTAJIbHbBIX
HCCIICIOBAHNIA;

YCTPOMCTBO MOJYIPOBOJHUKOBBIX MPUOOPOB PA3IMUHOTO
Ha3HA4YCHUA,

Pa3sHOBUAHOCTH YCTPOUCTB NEKTPOHUKHU U
HaHOMJIEKTPOHUKHU;

IIPAKTUYECKHE METOJMKHM HCCIIENOBaHUS IapaMeTpoB
HOJIyIIPOBOTHUKOBBIX MaTepUaIOB U IPUOOPOB;
COBPEMEHHOE COCTOSIHHE TOCTH)KEHHUH, MpoOsieM M ImyTel
UX peleHus B (PU3UKe NOITYIPOBOJHUKOB;

METOABI BBIYHCIIMTETLHON (i)I/I?)I/IKI/I n MaTeMaTH4YICCKOI'O
MOJICIIUPOBAHUS  CTPYKTYp, TNPHOOPOB WM TPOLECCOB
MHKPO- M HAHOMIEKTPOHUKH, CTPYKTYp TOHHMKEHHOU
Pa3MEpPHOCTH.

yMmeeT

AQHAIN3UPOBAaTh HAa OCHOBE (PU3MYECKHX 3aKOHOB U HX
CJIEJICTBUN TEOPETUYECKUE MOJENH Pa3JINYHBIX SBICHUI B
HOJIYyIIPOBOIHUKAX u COOTBETCTBYIOILIHUX
HOJIYIIPOBOJTHUKOBBIX TPHOOPOB;

CaMOCTOSITENIbHO M3y4yaTh M IOHUMAaTh;, CIEHUATbHYIO
HAayyHyI0 M METOJMYECKYIO JIUTEpATypy, CBS3aHHYIO C
npobiieMaMu COBpEMEHHOW (DM3MKHU TMOITYIPOBOJAHUKOB U
HU3KOPa3MEPHBIX CUCTEM.

BJIAJICET

Crocobamu OITMCaHUSs pa3IUYHBIX MEXaHHU3MOB
MIPOBOJIUMOCTH U SIBIICHUH B MOJTYMPOBOTHUKAX;

HaBblkamMu COCTaBJIEHHSI SKCIEPUMEHTAIbHBIX METOIUK
WCCIEOBAaHUN W cmoco0amMu  omucaHus — (PU3HKO-
MaTeMaTHYECKUX MojeJen MOJTYITPOBOTHUKOBBIX
npuOOpOB, SBIIGHWW B  TOJYNPOBOJHUKAX H  HX
XapaKTePUCTHK Ha OCHOBE (DU3MYECKHUX 3aKOHOB;

Metomonoruel TEOPETHUYECKUX W AKCHEPUMEHTAIbHBIX
UCCIICIOBAaHU B 00JIACTH (PU3UKU TMOIYIPOBOJIHUKOB IS
WCCJICIOBAHUS  XapaKTEPUCTHK  MPUOOPOB,  CHUCTEM,




YCTAaHOBOK pPa3jIMYHOI'O HA3HAYCHUA




AHHOTAUMS JUCHUILTHHBI
«BBeeHuUe B CIENUAJTBHOCTH: HAHO(POTOHUKA»

VYyebnas paucuuiuiiHa «BBeaeHue B CHENUATbHOCTh: HAHO(POTOHUKA)
pazpaboTaHa g CTYIEHTOB 2 Kypca HampasieHus moarotoBku 11.03.04
«DJNEeKTPOHUKA U HAHOMJIEKTPOHHMKA» B COOTBETCTBUU C TpPEOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATENBHO YCcTaHaBIuBaemMoro J[BOY.

OO6mrast TpymOEMKOCTh OCBOeHHWs aucruiuinHbl coctaBiasier 4 3ET (144
yaca). Y4eOHbIM IUIAaHOM NPEIyCMOTpeHbl JieKuu (18 yacoB), mpakTUyecKue
3aHsTUA (36 yacoB), camocTosiTeNbHasA padoTta cryaeHTa (90 yacoB, B TOM 4HUCIIE
54 yaca Ha MOATOTOBKY K 3k3ameHy). [ucuuminHa «BBeneHue B CelUaIbHOCTD:
HaHO(GOTOHUKA» BXOAUT B 0a30BbIi OJIOK IUCIUILIMH MO BHIOODY.

Jucuuminna «BBeneHne B CrENUAIbHOCTh: HAHO()OTOHUKAY JIOTUYECKU U
COZIEpKATENIbHO CBsI3aHA C TAKUMH KypcaMmu, Kak «Marepuaiibl 3JIE€KTPOHHOU
TEXHUKN», «DPU3UKa KOHIECHCUPOBAHHOTO COCTOSHUS», « T€OpeTHYeCKre OCHOBBI
ANEKTPOTEXHUKN», «COBpEeMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTUM» U JPYTUMHU
JTAHHOT'O HApaBJIEHUS MOATOTOBKHU.

ConepxaHue AUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C
U3YYCHUEM OCHOBHBIX TEHJCHIIMA B COBPEMEHHOW (U3HUKE TMOBEPXHOCTH,
KBaHTOBOW ONTHKMA M (U3MKU MArHUTHBIX sBieHui. Kypc moctpoen Ha panee
M3YYEHHBIX OCHOBHBIX 3aKOHax (M3MKH, NPOWJEHHBIX B Kypcax "MexaHuka u
MoJIeKyJIsipHas pusuka", "INeKTpruuecTBO U MarHeTu3M" u T.1.

Heap - u3ydeHus: AUCHUILIMHBI — 3HAKOMCTBO C COBPEMEHHBIM COCTOSIHUEM
AKCTIIEPUMEHTAJIbHBIX MCCJIEAOBAaHUNW B COBPEMEHHON (U3UKE TMMOBEPXHOCTH,
KBAaHTOBOM ONTUKM U (U3UKM MATHUTHBIX IIJICHOK, TIPEICTABICHHBIX B
nabopatopusax ABOY u HMAITY JIBO PAH, B KOTOpBIX CTYIAEHTH OyayT B
JATbHEHIIEM BBITIONHATh TPAKTHYECKUE W HCCIEI0BATEIbCKUE PadOTHI. DTOT
MOJIXO/T TIPEJIIOJIAraeT, YTO CTYACHTHI CMOTYT C/ENIaTh OCO3HAHHBINA BBIOOP CBOETO
JadbHEUINIer0  HAmpaBJEHUS  HAYyYHO-UCCIEIOBATEIbCKUX M MPOEKTHO-
KOHCTPYKTOPCKHX paboT.

3agaum M3ydyeHUs NUCUUTLUINHBI:



® OBJIAJICHHE OCHOBAaMH COBPEMEHHBIX TEHIEHIUH B (U3HKE IOBEPXHOCTH,
KBAaHTOBOM ONTHKM W (U3MKE MArHUTHBIX TUIGHOK [JII OCO3HAHHOTO M
00O0CHOBAaHHOT'O BbIOOpA HANPABJIECHUSI CBOETO AAJIbHEHIIEr0 00yUeHMS;

e (GOpMUPOBAHMS HAaBBIKOB PELICHUS 3a4ad JJIs IOJIYYEHHUsS HPaKTHYECKOM
IOJIE3HBIX PE3YJIbTaTOB IIPU padoTe ¢ HCCIENOBATENbCKON aImapaTrypou,
yMeHHE 00pabaThlBaTh M IOJy4YaTh HapaMeTpbl UCCIETYyEMbIX MATEpUAIOB U
SBJICHUM.

JUIst ycHemHoro wW3y4yeHus IUCUUILIMHBI «BBeneHune B CHEUanbHOCTH:
HaHO(OTOHHMKA» y OOYYAIOIIMXCS JOJKHBI OBITH C(OPMHUPOBAHBI CIEAYIOLINE
IpeIBapUTEIbHbIE KOMIIETEHIUU:

e OIIK-7 - cHOCOOHOCTh YYHUTHIBATH COBPEMEHHBIE TEHJECHUUU Pa3BUTHS
DU3MKH, ONTUKH, JIEKTPOHUKH, U3MEPUTEIILHON U BBIYMCIUTEIBHON TEXHUKH,
MH(OPMAIMOHHBIX TEXHOJIOTUI B CBOEH NPO(EeCCHOHATBHON EATETbHOCTH.

B pesynprare uW3y4yeHUs JAHHOM JAUCHUIUIMHBL Yy  OOyYaroIIMXCS
dopMupyroTca  cieayroue oOmenpopeccuoHanbHble M HPO¢dECCHOHAIbHbIE

KOMIETEHIIUU (3JIEMEHTHI KOMITETCHIUM):

Koa n
(popmyimposka Jrtanbl GOPMHPOBAHUA KOMIICTCHIMHU
KOMIIETCHIIUH
OIIK-6, OCHOBHBIE TPeOOBAHUS YCIOBUHN MPOBEACHUS
CIIOCOOHOCTh JKCIIEPUMEHTOB 10 TEMaTHKE, HEOOX0AUMOE
OCYILIECTBIIATh 000pyI0BaHUE [T TOTO M KPUTEPUH OLIEHKH
MIOMCK, XpaHEHHE, 3naer 3HAYMMOCTH MPEANOIAracéMbIX PEe3yJIbTaTOB € 3aTpaTaMu
00paboTKy U aHaIN3 Ha IPOBEICHNE DKCIIEPUMEHTOB;
nH(popManuu u3 OCHOBBI U COBPEMEHHbIE TEHJCHIINH (PU3UKU
pa3IMYHbIX MOBEPXHOCTHU, KBAHTOBOW ONTUKU U (PU3UKH MAarHUTHBIX
HCTOYHUKOB U 0a3 IIJIEHOK
JAHHBIX, IIPUMEHSTh OCHOBHBIE METOABI JIS1 PELIEHHUS THUIIOBBIX
MIPEACTABIIATH €€ B Ymeer 3a/1a4 110 TEMATHKE;
TpedyeMoM (hopmate IIpeIoaraTb 3Ha4UMMOCTb 0’KMJIAEMBIX PE3YJIbTATOB C
C UCIIOJIb30BAaHUEM BO3MO)KHBIMH 3aTpaTaMy Ha MX NOJy4YeHUE
MHOPMALHORHBIX, METOJIaMH MPOBEACHUSI MPOCTENUIINX IKCIIEPUMEHTOB 110
KOMITBFOTEPHBIX 1 Bnaneer
CCTEBBIX TEXHOIOIMIL TEMaTUKe U 0OpaOOTKH MOIYUYEHHBIX PE3yIbTaTOM
IIK-1, TIPUHIHIIBEI OCHOBHBIX MUCCIIEIOBATEIBCKUX METOIOB
CIOCOOHOCTh MIPOBE/ICHUS KCIIEPUMEHTOB 10 TeMaTHKe, (U3NUECKue
CTPOMTH MPOCTENIIIHE uaet 3aKOHBI, HCIIOJIb30BAHHBIE B HUX, U UX MaTeMaTH4YECKOe
¢buznyeckue u OIMCaHMe, a TAKXKe OCHOBHBIE TPEOOBAHMS K YCIOBHIM
MaTeMaTHYeCKUe MIPOBEJICHUS] HAYYHBIX SKCIIEPUMEHTOB 110 TEMATUKE U K
MOJIeNIN IPUOOPOB, 9KCIIEPUMEHTAIBLHBIM YCTAHOBKAM




CXEM, YCTPOUCTB U
YCTaHOBOK
ANEKTPOHUKH U
HaHO3JIEKTPOHUKH
Pa3IM4HOTO
(GYHKIIMOHATIBHOTO
Ha3HAYCHUS, a TAKKe
HCII0JIb30BATh
CTaHJIapTHbHIE
IIPOrpaMMHBbIE
CpeICTBa UX
KOMIIBIOTEPHOTO
MOJIETTUPOBaHUS

MIPEICTaBIATh CXEMY MIPOBEICHUS TPOCTEHIIINX

VYMmeer
SKCIEPUMEHTOB 110 TEMATUKE, C YKa3aHUEM
MIPUMEHSEMBIX TPUOOPOB U MPUHIIUIIOB UX PaOOTHI
0a30BbIMHU HAaBBIKAMH I10 TIPEABAPHUTEIILHON MTOATOTOBKE
BKCHepI/IMeHTaJIBHBIX yCTaHOBOK 501058 HpOFpaMMHBIX
Brnaneer CPEIICTB JIJIs1 BBHITIOJIHCHHS HAYYHBIX SKCTICPUMEHTOB MJTH

KOMITIBIOTCPHOI'O MOJACIIMPOBAHUSA 110 TCMATHUKE
HCCICOOBaAHUA

I[JUI (bOpMHpOBaHI/IiI BBIINICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OTUCIHIIIIMHBI

((BBCI[GHI/IC B CIICHNAJIBHOCTH: HaHO(l)OTOHI/IKa» IMPHUMCHSACTCS MCTOL aKTHUBHOTO/

HHTCPAKTHUBHOI'O

o0yueHus:

JTUCKYCCHS; JOKCKYpCHM IO  JIEMCTBYIOLIUM

Ha60paTOpH}IM COOTBCTCTBYIOLICTO HpO(l)I/IJIH IJIA O3HAKOMIICHHSA C PCaJIbHO

paboTarollell anmnapaTypoi; MpakTUYeCcKue padoThl C MCIOJIB30BAHUEM METOJIOB

KOMIIBIOTCPHOT'O MOJACIIMPOBAHUNA.




AHHOTANUS JUCHTUNIUHBI
«BBeeHne B CIENUATBHOCTD: ONTOYJIEKTPOHUKA»

Pabouast mporpamma y4eOHOM AUCIUIUIMHBI «BBeleHUe B CHEIUATbHOCTD:
ONTORJIEKTPOHMKA» pa3paboTaHa Ui CTYACHTOB 2 Kypca HampaBlICHUs
OakanaBpuata 11.03.04 DiekTpoHMKA W HAHODJEKTPOHHKA, B COOTBETCTBUU C
tpedoBanusiMu OC BO JIBOY 1o ganHOMY HampaBJIeHHUIO.

HuciuninHa «BBeleHHe B CIEHHAIBHOCT: ONTOAJIEKTPOHUKA» BXOJUT B
JUCHUIUIMHBI 110 BEIOOPY BapuaTUBHOM yacTh Moyiis b1.

OOmiasi TPyJOEMKOCTh OCBOCHHS JUCIMIUIUHBI COCTaBisieT 4 3adyeTHBIC
eauHuIbl, 144 yaca. Y4ueOHBIM IJIAHOM IIPETYCMOTPEHBI JEKIIMOHHBIE 3aHITH (18
4acoB), paKkTuueckue 3ausaTus (36 yacoB), camocTosiTenbHas padota ctyaeHTa (90
4yacoB, B TOM 4Hciie 54 yaca Ha NOATOTOBKY K 3K3ameHy). /[lucuurninuna
peanusyercs Ha 2 Kypce B 3 ceMecTpe.

esb: N3ydyeHne OCHOBHBIX HAIIPaBJICHUN OMTOAIEKTPOHUKH.

3agauu:

e (opmMupoBaHHE Y CTYJICHTOB 3HAHHUM 00 ONTOAIEKTPOHUKE, KAK HAYKE;

e (GOpMUPOBAHHE Yy CTYIAEHTOB LIEJIOCTHOTO TPEJCTaBIECHUS 00 OCHOBHBIX
HaIpaBJIEHUSIX ONTOIEKTPOHUKH;

e (GOpMUPOBAHHUE Yy CTYAECHTOB CIIOCOOHOCTH OCYILECTBJIATH MOMCK, XpaHEHHE,
00paboTKy U aHaNMM3 WHPOPMAIIUK U3 PA3TUYHBIX UCTOYHHKOB U 0a3 JaHHBIX
00 OCHOBHBIX MPOOJIEMaxX ONTORJIEKTPOHUKHU U TEHACHIIMN €€ pa3BUTHS.

JUIst ycHemHoro wu3y4yeHus IUCUUIUIMHBI «BBelneHue B CHElUanbHOCTD:
ONTO3JICKTPOHUKA» Y OOYUYarOIIUXCS JOKHBI OBITH C(OOPMUPOBAHBI CICTYIOIIUE
IpeIBapUTEIbHbIE KOMIIETEHIIUU:

e OIIK-2 - cocoOHOCTh BBIABIATH €CTECTBEHHOHAYUHYIO CYIIHOCTH MpoOJieM,
BO3ZHHKAIONIUX B X0JI¢ MTPO(PECCHOHATILHON ACSITEIBHOCTH, TPUBJICKATh IS X
pelIeHus] COOTBETCTBYIOIINM (PU3NKO-MaTeMaTUYECKHI anmapar;

B pesynprare uW3ydeHWs JaHHOM AWCIUIUIMHBL Yy  OOYYarOIIMXCS

bOopMHPYIOTCS CIAEAYIONNE KOMITETCHITHH.



Kox u ¢popmysmpoBka
KOMIIeTEeHIIUHN

Jtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-6, criocoOHOCTh

HNCTOYHHUKHU I/IH(l)OpMaI_II/II/I 0 COBPCMCHHBIX

OCYILECTBIIATD ITOUCK, 3Haer pobiieMax v TEHACHLIUAX Pa3BUTHS

XpaHeHue, 00paboTKy OITOJIEKTPOHUKH

aHanu3 uHGopMaIIH u3 OCYILECTBJIATH [IOKCK, XpaHEHHe, 00paboTKy u
pasTHIHBIX HCTOTHUKOB Vmeer aHanu3 MHGOPMALIUK O COBPEMEHHEIX ITPOOIEMAx
u 6a3 JaHHBIX, Y TEHIEHIIMAX PA3BUTHUS ONTOIIEKTPOHUKU
IPECTABIIATD €€ B

TpedyemoM opmare ¢

HCIIONB30BAHMEM HaBBIKAMU [IOMCKA, XPAaHEHUs, 00pabOTKU U
HHDOPMALHOHHBIX, Bnaneer | anamu3a nH(pOpPMAIUK O COBPEMEHHBIX MPOOIEMAX
KOMITBIOTEPHBIX H Y TEHJICHIUSAX Pa3BUTHSA ONTOIEKTPOHUKH
CETEBBIX TEXHOJIOTHI

I1K-1, cnocoGHOCTH OCHOBHBIC (PU3UUYECKHE SIBJICHUS U

CTPOHUTH IIPOCTENILIE 3naer 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE Pa0OTHI
usnueckue u ONTO3JIEKTPOHHBIX IPUOOPOB

MaTEMaTHICCKUE MOACIIH CTPOHTH (PUBUKO-MATEMATUUECKHE MOJIEIH
HpH6°POB> CxXeMm, Vmeer IPOILIECCOB, CBA3aHHBIX C PaOOTOM

YCTPOHCTB 1 yCTaHOBOK ONTOJIEKTPOHHBIX IPHOOPOB

5JIEKTPOHMKHU U

HaHODJIEKTPOHUKH

Pa3IMYHOIO

(bynKiHOHATEHOTO HABLIKAMH [IPUMEHEHHS METOIOB MTOCTPOEHUS
Ha3HA9CHMA, a TAKKE (H3HMKO-MaTEMAaTHIECKUX MOJIEJIEN IIPOILIECCOB,
HCIOJIb30BAT Braneer CBSI3aHHBIX ¢ PAOOTON ONTOIIEKTPOHHBIX
CTaH/IapTHbIE pudopoB

IMpOrpaMMHBIC CPpECACTBA
HNX KOMIIBIOTCPHOI'O
MOACIINPOBAHUA




AHHOTAUMS JUCHUILTHHBI
«OnTuyeckue BOJTHOBOABI»

VYyebnas pmucummuivHa «OnTUYECKME BOJHOBOJIBD) pa3zpaboraHa is
CTyIIEHTOB 3 Kypca HampabieHusi OaxanaBpuara 11.03.04 «DnektpoHuka u
HAHORJIEKTPOHUKA» B cOOTBETCTBUU ¢ TpeboBanusamu OC BO JIBDY no ganHomy
HaIIPaBJICHUIO.

Jucnuminaa «OnTuYecKrue BOJTHOBOABDY BXOJUT B AUCIUILIMHEI IO BEIOOPY
BapuaTUBHOM yacTu MoayJisa b1.

OOmiasi TPyJOEMKOCTb OCBOEHHUS TUCIHUIUIMHBI COCTaBIsIeT 3 3aueTHBIC
eauHuIbl (108 yacoB). YueOHBIM MJIaHOM IPETYCMOTPEHBI JEKIUOHHBIE 3aHATHS
(18 yvacoB), npaktuueckue 3ausATuA (54 yaca), camocTodTeNbHasg paboTa CTyIeHTa
(36 yacon). JlucrumniauHa peanusyercs Ha 3 Kypce B S ceMecTpe.

Heab: wusydyeHue BakHEHIMX (UHMUYECKUX TPOIECCOB, SBICHUN WU
3aKOHOMEPHOCTEN, pacrpocTpaHeHus ONTUYECKOTO V3JIy4YCHUS o
JTUBJIEKTPAYECKUM BOJHOBOJAM.

3amaun:

e (opmMupoBaHHE y CTYJEHTOB 3HAHUN 00 OCHOBHBIX (PU3NYECKUX MPUHLHUIIAX
nepeaadr HHOOPMAMOHHBIX CUTHAJIOB IO BOJIOKOHHBIM CBETOBOJIAM;

e (dopmMupoBaHHE Y CTYJCHTOB 3HAaHUW O XapaKTEPUCTUKAX BOJOKOHHBIX
CBETOBO/JIOB;

e (opmMupoBaHHE y CTYJECHTOB HABBIKOB pacdeTa MapamMeTpoB M XAPaAKTEPUCTUK
OCHOBHBIX THUIIOB ONITUYECKUX BOJTHOBOJOB;

e (opMupoBaHHE y CTYACHTOB HABBIKOB JKCIEPUMEHTAIBHOTO HCCIIECIOBAHMUS
IIapaMeTPOB U XapaKTEPUCTUK OCHOBHBIX THUIIOB ONTHYECKUX BOJIHOBOOB.

JIns ycnemHoro u3y4eHus IUCHMIUIMHBI «ONTHUYECKHE BOJHOBOIBD) Y
OoOy4Jarommxcst JOJKHBI OBITh CHOPMHPOBAHBI CIEAYIONINE MPEABAPUTEIIHHBIC
KOMITETCHIIUH:
® CIOCOOHOCTh TMPENCTaBIATh aJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHM

Hay4YHYI0 KapTHUHY MHpPA Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUW, 3aKOHOB U

METOJIOB €CTeCTBEHHBIX Hayk U MaTtemaTtuku (OIIK-1);



CIIOCOOHOCTh ~ BBISIBJISTH  €CTECTBEHHOHAYYHYIO  CYINIHOCTH  TpOOeM,
BO3ZHHKAIOMIUX B X0JI¢ TPO(PECCHOHATIEHON ACSITEIBPHOCTH, TPUBJICKATh IS UX
pelieHus: COOTBETCTBYIOMMMA Pu3nko-MareMaruueckuii anmapar (OI1K-2);
CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBHBIE MPUEMBbI 00paOOTKU U MPECTaBICHUS
skcepuMeHTalnbHbIX AaHHbIX (OIIK-5);

CIIOCOOHOCTh ~ OCYILIECTBJIATh TOUCK, XpaHEHHe, O0OpabOTKy U aHalu3
uH(pOpMaIUU U3 PA3TUYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpebyeMoM (popmaTe ¢ UCTOIb30BaHIEM MH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX U
ceteBbIX TexHonorui (OI1K-6).

B pesynpraTe uW3ydeHUs JAaHHOM JAMCHMIUIMHBL Y  OOyYaromIuXcs

dbopMuUpyIOTCS  CIEAYIONIUE npodeCCUOHANIbHBIE KOMIIETCHIIUU (DJIEMEHTBI
KOMIICTCHIIUMN ):
Koa
dopmyiHpoBKa Aranbl GOPMUPOBAHUA KOMIIETEHIHI

KOMIIETEHIHH
[1K-2, cnocoGHOCTh OCHOBHBIE€ METOJIUKU SKCIIEPUMEHTAIBHOTO
apryMeHTHPOBAHHO 3Haer HCCIIEI0BAHMS TIAPAMETPOB U XapaKTEPHUCTHK
BBIOMpPATh U OCHOBHBIX TUIIOB ONITHYECKUX BOJIHOBOJIOB
pCaIN30BBIBATE Ha apryMEHTUPOBAHHO BHLIOMPATh M PEATU30BBIBATH HA
IpaKTHKE [PAKTUKE OCHOBHBIE METOJMKHU DKCIIEPUMEHTAILHOTO
dhdexTunHyrO Ywmeer HCCIIeIOBAHUS TAPAMETPOB U XapaKTEPUCTHK
METOUKY OCHOBHBIX TUIIOB OITUYECKUX BOJIHOBOIOB
9KCIIEPUMEHTAIBHOTO
WCCIIEI0BAHUS
apaMeTpoB U
XapaKTEPUCTHK
npubopoB, cXeM,
YCTPOIHCTB 1 HaBBIKAMHU JKCIIEPUMEHTAILHOTO UCCIIEN0BAHMS
YCTAHOBOK Buageer | mapaMeTpoB U XapaKTEPHCTHK OCHOBHBIX THUIIOB
>JIEKTPOHUKH U ONTHYECKUX BOJHOBOJIOB
HaHOJIEKTPOHUKH
Pa3IMYHOTO
(G YHKIMOHAIBHOTO
Ha3HauYEHWsI

CTaHJIapThl, pEryIaMEHTUPYIOIINE CEPBUCHOE

HK_17’ CTIOCOOHOCTS K O6CJ'Iy)KI/IBaHI/Ie OCHOBHBIX THUIIOB U3MCPUTCIIBHOTO,

CCPBUCHOMY 3HaeT AUAarHOoCTUYECKOI'0, TEXHOJIOI'MYECKOI'O
06CHY)KHBaHHIO O60py,£[0BaHI/I$I AJId TCCTUPOBAHUS BOJIOKOHHBIX
U3MEPUTEIIBHOIO, CBETOBOIOB

JUArHoCTU4€CKoOro,

TEeXHOJOTHYECKOTO OCYHICCTBJIATHL CCPBUCHOC 06CJ'IY)KI/IBaHI/Ie OCHOBHBIX
00opyoBaHuUs VYmeer THIIOB H3MEPUTEIBHOTO, THAarHOCTHYECKOTO,

TCXHOJIOTHYCCKOT'O O60py,HOBaHI/I$I IJId TCCTUPOBAHUSA




BOJIOKOHHBIX CBETOBOJ0B

HaBbIKaMU KOHTPOJISI COOTBETCTBUS MapaMeTPOB U
XapaKTEPUCTUK OCHOBHBIX TUIIOB U3MEPUTEIHHOTO,
Brnaneer JTMarHOCTHUYECKOT0, TEXHOJIOTHYECKOTO
000pyIOBaHUs JJIsi TECTHPOBAHUS BOJJIOKOHHBIX
CBETOBOJIOB YCTaHOBJIEHHBIM CTaHAApTaM

I[JDI (bOpMHpOBaHI/ISI BBIICYKA3aHHbIX KOMHeTeHHI/Iﬁ B paMKaXx AUCHUIIIIMHBI
«OnTnyeckue BOJIHOBOJBD» HNPUMCHAIOTCA CIICAYIOINUC MCTO/bI aKTUBHOTO/

MHTEPAKTUBHOIO OOYUYEHUS: MO3TOBOM IITYpM, JUCKYCCHSI.



AHHOTAIUSA AUCHUIIMHBI
«MeToabI HCCJIeI0BAHUSA HAHOCTPYKTYP»

VYuyeOnas  aucuumianHa — «MeToapl  MCCIEOBaHUS ~ HAHOCTPYKTYp»
pazpaboTaHa I CTYACHTOB 3 Kypca HampaBieHus OaxamaBpuara 11.03.04
«ONEKTpOHMKAa M HAHOMJIEKTPOHMKA» B COOTBETCTBUU C TpeOOBaHUIMU
00pa30BaTeNpHOrO CTaHAAPTA, CAMOCTOATENBHO ycTaHaBIuBaeMoro /[BOY.

OO6mrast TpymOeMKOCTh OCBOeHHWs auciuiuinHbl coctaBimsier 3 3ET (108
4acoB). YYeOHbIM IJIAHOM HpelyCMOTpeHbl Jiekuuu (18 wacoB), mpakrtuueckue
3arsaTHS (54 daca), camocTosiTenbHas padora crynaeHta (36 wacoB). JucnurmmHa
«Metozpl UccleI0BaHN HAHOCTPYKTYP» BXOAUT B OJIOK JUCUUILIUH IO BBIOOPY
CTYJACHTOB BapHMaTUBHOM 4YacTU MNPO(PECCHOHAIBHOIO IUKJA, pealusyercs Ha 3
Kypce, B 5 ceMecTpe.

HuciumumHaa  «MeToapl  MCCIeA0BaHUsT HAHOCTPYKTYP» JIOTHYECKH H
COJEpP)KATENbHO CBsI3aHA C TakUMU Kypcamu, Kak «Xumus», «®Dusnka
KOHJIEHCUPOBAHHOTO COCTOSIHUSY, « DU3UYECKHE OCHOBBI SJIEKTPOHUKU» U JIP.

ConepxaHne NHMCUMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C
U3y4eHUeM (PU3NYECKUX OCHOB METOAOB MCCIEIOBAHMUS TOHKUX IUICHOK Ha
NOBEPXHOCTU TBEPAbIX TE€J, HAHOYACTHUL W HAHOMATEpUAIOB B paMKax
UCIIOJIb30BaHUS 3JIEKTPOHOB M (DOTOHOB NJIsi B3aUMOJEHCTBHUSI C MOBEPXHOCTHIO
TBepAbIX Teil. Kypc MNOCTpoeH Ha paHee H3YYEHHBIX OCHOBHBIX 3(dexTax
B3aUMOZEHCTBUS (POTOHOB M AJIEKTPOHOB C MOBEPXHOCTHIO, IPONIEHHBIX B Kypcax
"OnekTpuuecTBO U MarHeTusM", «OnTuka u aromHas ¢usukay, "CreuuanbHble
pazzienbl AIEKTPOAMHAMUKY I (POTOHUKHU".

Henb - wn3yyeHus JUCHUIUIMHBI — OCBOCHHE TEOPUU U IPAKTHKHU
UCCJIEIOBAHNUSI OCHOBHBIX CBOMCTB HAHOYACTUI[ COBPEMEHHBIMH METOJaMU U
npuOopamMu, JOCTYIMHBIMU B J1a0OpaTOPHUSAX MCCIEAOBATENbCKUX HEHTPOB. DTOT
MOJAXOJ1 MPEAINOJIAracT O3HAKOMJIEHUE CTYJEHTOB C BO3MOXHOCTSIMU COBPEMEHHBIX
nprUOOPOB U UCCIEAOBATENIbCKUX JTA00OPATOPUH.

Sanaqn HU3Yy4YCHUS TUCHUIIINHBI:



® OBJIQJICHUE TEOPETUUYECKUMHU OCHOBAMU B3aUMOJICUCTBUSI PA3IUYHBIX BHJIOB
U3JIyYEHUS C IOBEPXHOCTHIO TBEP/IBIX T€J, HAHOYACTUIIAMH, HAHOMAaTEpalaMu;

e (opMupoOBaHMS HABBIKOB IMOJYYEHUs MpaKTUYECKON MHMOpMaIuu mpu padoTe
C HCCIIEIOBATEIbCKON anmapatypoid, ymMeHue o0pabaTbiBaTh U TMOJIy4YaThb
napameTpbl UCCIETYyEMBIX MAaTEPUAIIOB.

JUiss  yCHemHoro u3y4eHusi AUCHUIUIMHBI «MeToabl  HCClieIoBaHus
HAHOCTPYKTYp» Y OOydYalolmuXxcs AODKHBI ObITh CHOPMHUPOBAHBI CIEIYIOLIUE
MpeABAPUTEIbHBIC KOMIIETEHIIUHN:

e OIIK-2 - CIIOCOOHOCTh BBISIBJISITH €CTECTBEHHOHAYUYHYIO CYIIHOCTD
npoOsieM, BO3HHUKAIOIIMX B XOJE€ MPOQPECCHOHAIBHON  JIEATEIbHOCTH,

NPUBJIEKATh ISl MX PEUIEHUS COOTBETCTBYIOIIMHA (PU3MKO-MAaTeMaTHUYECKUI

anmnapar;
e OIIK-7 - cmocoOHOCTh Y4YHUTHIBATh COBPEMEHHBIE TEHJICHLUWUA Pa3BUTHS
AIIEKTPOHUKH, U3MEpPUTETBHOM U BBIYHCIIUTEIILHON TEXHUKH,

MH(OPMAITMOHHBIX TEXHOJIOTHI B CBOEH MpodecCuoHaIbHOMN NeATeTbHOCTH.

B pesyaprare wu3ydyeHUs JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuxcs

bopMUPYIOTCS CIEAYIOIINE npodeCCUOHANIBHBIE KOMIIETCHIIUU (DJIEMEHTHI
KOMIICTCHITUI).
Kon n
(popmymposka Jranbl GOpMHPOBAHUA KOMIIETCHIIHH
KOMIIETEHIIHH
(usryeckne OCHOBBI PabOTHI KCCIIEN0BATENLCKHUX
3HaeT

ITK-2, pudopoB

CIIOCOOHOCTH CaMOCTOSATENBHO BHIOMPATH JOMYCTUMYIO 00J1aCTh
apryMECHTHPOBaHHO HCIIOJIB30BaHUsI HCCIIE0OBATEIBCKIX IPHOOPOB 1
BBIOMPATH 1 Vmeer METOJIOB UCCIIEIOBAHUS;

pCATM30BbIBATE Ha HNPUMEHATH METOIbI 00PabOTKH MOTYYEHHOM

TPAKTAKE HH(DOPMAIUH C YIETOM alapaTHbIX 0COOEHHOCTEH
dbdexrnsryio UCCIIEN0BATENLCKUX IPHOOPOB

METOIUKY

OKCHCPUMCHTAIILHOT OCHOBHBIMH CBEJIEHUSAMH O (PU3HUYECKON OCHOBE pabOThI
0 HCCIEOBaHNA nprOOPOB, UX OCHOBHBIX BO3MOKHOCTEMN, IOCTOMHCTBAMU
[1apaMeTpoB 1 Y HEJJOCTAaTKAMH PEATM30BAHHBIX METOJIOB
XapaKkTepUCTHK Bnageer | wuccienoBanuii;

an60POB, CXEM, WHCTPYMEHTapUEM aHAJIN3a MOJTYYCHHON YUCIOBON U
YCTpOHUCTB 1 rpadguueckoil HHPOPMALIUHK IS ONPEIEIIEH S OCHOBHBIX
yCTaHOBOK CBOWCTB MCCJIEYEMBIX MATEPHAIIOB

3JIEKTPOHUKHU U




HAHOAJIEKTPOHUKHU
pa3IUnIHOTO
(GYHKIIMOHATILHOTO
Ha3HAYCHUS

CXEMOTEXHHUKY, KOHCTPYKIIHMIO, IPOLIECC HAJIaJIKH

W3MEPHUTEIBHOTO, THATHOCTHYECKOTO U
TIK-17 3HaeT

’ TEXHOJIOTHYECKOT0 000y 10BaHHUST; UCTOUHUKU

CIOCOOHOCTD K MH(OPMAIIMY TTO0 TEXHHYSCKUM TapaMeTpaM MpruoopoB
CEPBUCHOMY

MPUMEHSTH [TOJyYCHHBIC 3HAHUS TIPU HAJIAIKe
00CITy’)KMBaHUIO

Ymeer W3MEPHUTEIBHOTO, THATHOCTHYECKOTO U

HU3MEPUTEIIBHOTO,

TEXHOJIOTHYECKOT0 000y 10BaHHUS; UCTOUHUKU
JMAarHOCTHYECKOTO,

WHGPOPMAIIMHU TI0 TEXHHYECKUM IapaMeTpaM IMpruooOpoB
TEXHOJIOTHYECKOTO
06opyLOBaHHS TpeOOBaHUSMHU IS BBIMIOJIHEHUS 3a]1a4 CEPBUCHOTO

Bnaneer 00CITy)KUBAHHS U3MEPHUTEIBHOT0, THATHOCTHYECKOTO,
TEXHOJIOTUYECKOTO 000y I0BaHUS.

Jlist hopMHpOBaHUA BBINIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUILIIUHBI
«MeTonpl HCCENOBAaHUS HAHOCTPYKTYpP» TPUMEHSIETCS METOJ aKTHUBHOIO/
WHTEPAKTUBHOTO  OOy4YEHHMs: JUCKYCCHUS; OKCKYpPCUM IO  JCHCTBYIOLIUM
7a00paToOpUsM COOTBETCTBYIOIIErO MNpoQuis s O3HAKOMJIEHUS C peajbHO
paboTarouieil anmapaTypoi; MpakTU4eckue padoThl C HCIOJIb30BAaHHUEM METOOB

KOMIIBIOTCPHOT'O MOJICIIMPOBAHMA.




AHHOTAUMS JUCHUILTHHBI
«HesinHeliHAs ONITUKA)

PaGouas mnporpamma yuyeOHOW aucHMIUIMHBI «HenuHelHas onTHKa»
pa3zpaboTaHa i CTYIAEHTOB 4 Kypca mo HampaBieHuto moarotoBku 11.03.04
«DJNEeKTPOHUKA U HAHOMJIEKTPOHMKA» B COOTBETCTBUU C TpeOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAapTa, CAMOCTOATENIHHO YcTaHaBIuBaemoro [BOY.

Jucuuminna «HenuneitHas onTuKa» BXOJIWUT B JUCHMIUIMHBI 1O BBIOOPY
BapuaTUBHOM yacTu MoayJisa b1.

OOmrast TPyIOEMKOCTh OCBOSHHWS JHUCIHUIUIMHBI COCTaBISICT 3 3a4eTHHIC
eauauIpl, 101 yacoB YueOHBIM MIaHOM NPEIyCMOTPEHBI JIEKIIMOHHBIE 3aHSITHUSA
(36 yacoB), npaktuueckue 3ausATud (54 vaca), camocToATeNbHas paboTa CTyIeHTa
(18 gacon). JlucruniauHa peanusyercs Ha 4 Kypce B 7 ceMecTpe.

Jlornueckn W COAEPKATEIBHO AUCHUIUIMHA CBA3aHA C JUCLHUIUIMHAMU
MPEAIIECTBYIONINX KYPCOB, TAKUMHU Kak «OnTHKa TBEpAoro tena», «KBaHToBas u
ONTHUYECKAs JIEKTPOHUKA.

Hean: uzyyenne ontudeckux 3PQPeKToB, BOZHUKAIOIIMX MPHU MPOXOKICHUH
CHUJIBHOTO ONITUYECKOT0 U3IIYYEHHUS B CPEJIC.

3agaum:

e (opmupoBaHHE Yy CTYJICHTOB 3HAaHHUNW 00 OCHOBHBIX (PH3MUECKHUX IIPOIECCaXx,
ABJICHUSIX M 3aKOHOMEPHOCTSX, CBA3AHHBIX C PACIPOCTPAHEHUEM CHUIIBHOTO
ONTUYECKOTO U3ITYYEHHUS B CPE/IE;

e (opmupoBaHHE Yy CTYJCHTOB 3HAaHMK OO0 OCHOBHBIX OOJIACTSIX IPUMEHCHHS
HEJIMHEUHBIX ONTHUYECKUX A(DPEKTOB, TCHACHIUAX W HAMPaBJICHUSX Pa3BUTHUS
HEJIMHEWHOU ONTHKU,

e (dopmMupoBaHHE Yy CTYJICHTOB HAaBBIKOB KJIacCU(UKAIIMM  HEITHMHEHHBIX
onTuyeckux 3¢ (HeKToB;

e (QopMmupoBaHuE Yy CTYJIEHTOB HAaBBIKOB pacuera IapaMeTpOB YCTPOMCTB

HEJIMHEWHOM ONTHUKU;



dbopMUpOBaHUE Yy CTYJEHTOB HAaBBIKOB BBISBIICHHS COBPEMEHHBIX TEHICHIIHIA
OPUMEHEHUS  HEJIMHEMHBIX  ONTHYECKUX A(P(PEKTOB B  IJIEKTPOHUKE,
VM3MEPUTEIIBHON U BBIYUCIIUTEIIBHON TEXHUKE;

dbopMHpOBaHUE Y CTYJICHTOB HAaBHIKOB NMPUMEHEHUS] HEJIMHEHHBIX OMTHYECKUX
3¢ (HEKTOB B AIIEKTPOHUKE, U3MEPUTEIBHON M BBIYUCIUTEIHHON TEXHUKE.

I[J'ISI YCIICIIHOI'O HU3YYUCHUA AOUCHHIIINHBI «HenuHenHas onTukay y

oOy4Jaronmxcst JOJKHBI OBITh C(HOPMHUPOBAHBI CIEAYIOIIME MPEIBAPUTEIbHBIC

KOMIICTCHIINU:

OIIK-1 crnocoOHOCTBIO MPEACTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO
3HaHUN Hay4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX TOJIOXKCHHI,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK M MATEMATUKH.

[IK-1 cnocoOGHOCTBIO CTPOUTH TpocTeliue (U3MUecKue U MaTeMaTHYeCKUe
MOJIENId TMPUOOPOB, CXEM, YCTPOHUCTB U YCTAHOBOK DJEKTPOHUKUA U
HAHODJICKTPOHUKHA PA3IUIHOTO (YHKIIMOHATLHOTO HAa3HAYCHUS, a TaKKe
UCIIOJI30BaTh CTaHAAPTHBIE MPOTPAMMHBIE CPEACTBA HMX KOMIIBIOTEPHOIO
MOICITUPOBAHUS

B pesynpraTe wu3ydeHus JaHHOM ~AUCHUIUIMHBI Yy  OOy4Yaroluxcs

bOPMUPYIOTCS CIICIYIONINE KOMIIETESHIIUH.

Kon u gopmy:mposka Jtanbl GOpMHPOBAHMA KOMIIETEHIMHU
KOMIIETCHIIUH

OIIK-2, OCHOBHBIE (PU3HUECKHUE MTPOLECCHI, IBJICHUS U
CIIOCOOHOCTH BBISBIIATH 3naer 3aKOHOMEPHOCTH, CBSI3aHHBIE C
€CTECTBEHHOHAYUYHYIO PacpoCTPaHEHUEM CHIIBHOTO ONTHYECKOIO
CYILIIHOCTb ITPO0OIIEM, U3JIy4EHUs B Cpejie
BO3HHKAIOIIHX B XO€ OCYILECTBIIATH KIaCCH()UKALIUIO HETHHEHHBIX
npoQeccHoHanbHOH Ymeer onTUYecKUX dPPHEKTOB
JESATEIBHOCTH,
MPUBJIEKATD JUISl UX
PCIICHIA B HaBBIKAMH pacyera MapaMeTpoOB YCTPONCTB
COOTBETCTBYHOIIMH flaneet HEJIMHEWHOU ONTUKH
bu3uKO-MaTEMaTHUECKU I
anmapar
OIIK-7, OCHOBHBIE 00J1aCTH IPUMEHEHUS] HETUHEHHBIX
CIIOCOOHOCTD YYUTBIBATH 3Haer OIITHYCCKHUX S(I)(I)CKTOB, TCHACHIIUHU U
COBPEMEHHBIE TEHICHIINHU HaIpaBJICHUA pa3BUTUSA HCIIMHCUHOU OIITHUKHU
pa3sBUTHA SIEKTPOHUKH, BBIBJIATE COBPEMEHHBIE TEHACHIIUU IPUMEHEHUS
M3MEPHTEIIbHON 1 YmMmeer HEJIMHEHHBIX ONTHYECKUX 3()(HEKTOB B
BBIYHCIIUTEIbHOM 3JEKTPOHUKE, U3MEPUTEIBHOMN U




TCXHUKU, BBIYHCIUTEILHON TEXHUKE

UH(POPMALIMOHHBIX .
TeXHOIOHI B CBOGI HaBbIKaMU TPUMEHEHUS HETMHEWHBIX
MPO(eCCHOHATBHO Bnaneer ONTUYECKUX aqlq)eKTOB B 9JIEKTPOHHKE,
eATETLHOCTH M3MEPUTENIbHON U BBIYMCIUTENIBHON TEXHUKE
[1K-2, OCHOBHbBIE METOJANKH SKCIEPUMEHTAIIBHOTO
CIIOCOOHOCTh 3Haer HCCIIEIOBaHMs IAPAMETPOB U XapaKTEPUCTUK
apryMEeHTHPOBAHHO YCTPOMCTB HEIMHEHHON ONTHUKHU

BbIOMpATh U
peaan30BbIBaTh Ha

apryMEHTUPOBAHHO BHIOWPATh U PEATU30BLIBATH
HA IIPAKTUKE OCHOBHBIE METOUKHU

MPAKTHKE PYCKTUBHYIO Ymeer AKCIEPUMEHTAIBHOT'O HCCIICIOBAHUS TTAPaAaMETPOB
METOIUKY U XapaKTEePUCTUK YCTPONCTB HEJIMHEHHOM
AKCIIEPUMEHTAIHLHOTO OIITHKH

WCCJICIOBAHMS

napaMeTpoB U

XapaKTEPUCTHK

puOOpOB, CXEM,

YCTPOHCTB H YCTAHOBOK HaBBIKAMH IKCIIEPUMEHTAILHOTO UCCIICIOBAHMS
MEKTPOHHKH H Bnageer MapaMeTPOB 1 XapaKTEePHCTHK YCTPOICTB
HAHODJIEKTPOHUKH HEJIMHEHWHOHN ONTHKHU

Pa3ITUIHOTO

(byHKIIMOHATILHOTO

Ha3HAYCHHS

I[J'ISI (bOpMI/IpOBaHI/IH BBIIICYKA3aHHBIX KOMHCTGHHHﬁ B paMKax OTUCIHHIIIIMHBI
«Henuueiinas  onTuka» INPUMCHAIOTCA  CIICAYIOIHKME  MCTO/bI aKTHUBHOTO/

WHTEPAKTUBHOTO O0Y4YEHUS: MO3TOBOM IITYPM, TUCKYCCHS.



AHHOTAIUS TUCHTUNTIHHBI
«PU3NKO-XHUMHSI HAHOKJIACTEPOB U HAHOCTPYKTYP»

VYyebnas gucruiuiiHa «OHU3MKO-XUMUS HAaHOKJIACTEPOB UM HAHOCTPYKTYP»
paspaboTaHa s CTyIeHTOB 4 Kypca HampasiaeHus moarotoku 11.03.04
«DNEeKTPOHUKA U HAHOXJIEKTPOHUKA B COOTBETCTBUU C TpeOOBaAHUSIMU
00pa30BaTeIbLHOTO CTaHAApPTa, CAMOCTOSATEIBHO ycTaHaBluBaemoro [[BOY.

OOmrast TPyIOEMKOCTh OCBOCHHWS JHWCIHUIUIMHBI COCTaBIACT 3 3a4eTHBIC
eauauilbl, 108 yacoB. Y4yeOHBIM IMJIAHOM MPETyCMOTPEHBI JICKIIMOHHBIE 3aHSTHS
(34 wdgaca), mpakthueckuwe 3aHATHS (56 YacoB) W camocTosATeNbHas paboTa
cryaeHTta. JlucumrummHa peanusyercss Ha 4 kypce B 7 cemectpe. [ucuurmmnHa
«DUBUKO-XUMHS HAHOKJIACTEPOB M HAHOCTPYKTYP» BXOAHUT B BAPUATHBHYIO YACTh
[MKJIa JUCIUIUIMH 00pa30BaTelbHOM MpOrpaMmbl (pa3fen — IUCHUIUIMHBI 110
BBIOOPY), peasiu3yercs Ha 4 Kypce, B 7 ceMecTpe.

Hucrumnaa «Ou3uko-XxuMusi HAHOKJIACTEPOB M HAHOCTPYKTYP» JIOTUUECKH
U COJEP)KATEILHO CBS3aHA C TAKUMHU KypcaMH, KaKk «XuMus», « CTaTUCTHYECKas
busukay, « Tepmonunamukay, « DU3M4ecKue OCHOBBI ATEKTPOHUKNY, «MaTepuaibl
ANEKTPOHHON TeXHUKW», «lIpomeccsl Ha moBepxHOCTH paszaena ¢az». OXYH
SBJIIETCSI OCHOBOM JIJISl M3YUYEHUsS KypcoB crienranu3aiuu: «IIpomeccsl momyuenus
HAHOYACTUIl U HAHOMATEPHAJIOB, HAHOTEXHOJIOTHH. OpraHuvecKas JIEKTPOHUKAY,
«CunTes U CBOICTBA HaHOCTPYKTYPUPOBAHHBIX MaTepuagIoBy u
«Hanomutorpadus».

Iear Kypca: mNOATOTOBKA akaJeMUYECKUX OakallaBpoB B 00JacTu
HAHOTEXHOJIOTUH B DJICKTPOHHUKE, TOHUMAIOMINX (PH3NYECKUEe W XUMHUYCCKUC
aCMEeKThl TEXHOJOTWHM HEOPTaHMYECKMX M OPraHMYeCKHMX HAHOKJIACTEPOB,
HAHOCTPYKTYpP U HAHOMATEPHUAJIOB HA UX OCHOBE.

3agaum:

dopMHUpPOBaHUE y CTYJACHTOB CIEAYIOIINX 3HAHUN:
® [IEJOCTHOE MpeCTaBIICHNUE 0 (U3UKO-XUMHUYECKHIX MeXaHU3Max

dbopMHUpOBaHUS HAHOKJIACTEPOB U HAHOCTPYKTYP M UX BIMSIHUU Ha (PU3ndecKue

CBOMCTBA;



MOHATUIHBIA ammapaT KBAaHTOBOW MEXaHWKH, /I 00Jiee MOJHOTO U TOYHOTO
NOHUMaHUs  (GOpMUpPOBaHUS  aTOMHOM M DJIGKTPOHHOH  CTPYKTYPBI
HAaHOKJIACTEPOB;

MPEJICTABJICHUE O B3aUMOCBS3M aTOMHOM M 3JIEKTPOHHOM CTPYKTYpbI, COCTaBa,
OKPYXAaIOIIEH Cpe/lbl, MEKKIACTEPHOTO B3aUMOJCUCTBUS Mpu (HOPMHUPOBAHUN
YIOPSIOYEHHBIX M HEYNOPSJOYEHHBIX HAHOCTPYKTYp M HAHOKOMIIO3UTOB Ha
OCHOBE HEOPTAaHUYECKUX U OPTaHUUECKHUX MOJICKYJI U MAaKPOMOJICKYI.

I[JDI YCIICHIHOI'O U3YUYCHUA NTUCHUITIIMHBI «DUBUKO-XUMUS HaHOKJIAaCTCPOB U

HAHOCTPYKTYp» Yy OOy4Yaromuxcsl JOJKHBI ObITh C(HOPMHUPOBAHBI CIEAYIONINE

NpCaABApPUTCIIbHBIC KOMIICTCHIINH

OIIK-1  cmocoOHOCTh MPEACTaBIATh aJE€KBAaTHYI0 COBPEMEHHOMY YPOBHIO
3HAHUM Hay4YHYIO KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOXKECHMIA,
3aKOHOB U METOJOB €CTECTBEHHBIX HAYK U MaTEMaTHKH;

[IK-1 cnocoOHOCTBIO CTpPOUTH MpocTeiiue (U3NYECKHE U aTEeMaTHYECKUE
MOJEIM TpPUOOPOB, CXEM, YCTPOHCTB M YCTAaHOBOK JJIEKTPOHUKU MU
HAHOXJIEKTPOHUKHA PAa3IM4YHOr0 (YHKIMOHAJIBHOTO Ha3HAYEHUsS, a TaKkKe
UCIIOJI30BaTh CTaHAAPTHBIE MPOTPAMMHBIE CPEACTBA HMX KOMIIBIOTEPHOIO
MOJEJINPOBAHUS.

B pesynabrare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIUXcCs

bopMHPYIOTCA CAEAYIOMNE KOMIIETEHIIUU (JI€MEHTHI KOMITETCHIIUMN):

Koa u popmyiaupoBka
popmymp Jtanbl popMUPOBAHUA KOMNETEHIIUH

KOMIIETEHIIHH
OIIK-2, OCHOBHbIE (DM3UYECKUE M XMMUYECKHUE TTPOIIECCHI,
CHIOCOOHOCTH BBISBJIATH 3Haer SABJICHUS M 3aKOHOMEPHOCTH, CBA3aHHBIE C
€CTECTBEHHOHAYUHYIO (GOpMHpPOBaHHEM HAHOKJIACTEPOB M HAHOCTPYKTYP
CYIHOCTE TPobieMm, OCYLIECTBIIATH KJIACCH(UKALUIO TIPOLIECCOB,
BOSHUKAIOIIHX B XO/C Vmeer SBJICHUM ¥ 3aKOHOMEPHOCTEM, CBA3AHHBIX C
npodeccHoHaNbHOH (GopMUpOBaHHEM HAHOKIIACTEPOB U HAHOCTPYKTYP
JEATENLHOCTH,
IPUBJIEKATD JUIS X
perenus HABBIKAMM pacyeTa MapaMeTpoB MaTepUaioB U
COOTBETCTBYIOIIHIA Bnaneer | ycTpOMCTB Ha OCHOBE HAHOKJIACTEPOB
bu3UKO-MaTeEMaTHUECKUN HaHOCTPYKTYp
anmapar

OIIK-7, 3HaeT OCHOBHBIE 00JIACTH MPUMEHEHUSI HAHOKJIACTEPOB U




CIOCOOHOCTD YUYUTBIBATDH
COBpPCMCHHBIC TCHACHIINN
Pa3BUTHA IJICKTPOHUKH,

HAHOCTPYKTYp, TEHACHIIUU U HApaBICHUS
Pa3BUTHUSI HAHOMATEPUATIOBECHUS

BBIABJIATE COBPECMCHHBIC TCHACHIIMNU TPUMCHCHU A

YCTPOMCTB U YCTAHOBOK
3JIEKTPOHUKHU U
HaHOMJIEKTPOHUKHU
pa3IMyHOrO

(G yHKIIMOHAJILHOTO
Ha3HA4YCHUS

M3MEPUTENbHOH n VMmeer HAHOKJIACTEPOB U HAHOCTPYKTYP B DJIEKTPOHUKE U
BBIMHCIIUTCIILHOU U3MEPHUTETBHON TEXHUKE

TEXHUKH,

HH‘bOPMaHIfOHHHX 5 HaBBIKaMH [IPUMEHEHHSI HAHOKJIACTEPOB U
TCXHOJIOTHH B CBOCH Brageer | HaHOCTPYKTYD B DJIEKTPOHHUKE U U3MEPHUTEILHON
poQeCCUOHATBLHOM TeXHIKE

JEATETBHOCTH

[1K-2, OCHOBHBIE CITOCOOBI PEIICHUS 33]1a4 [10 PacyeTy
CIIOCOOHOCTH 3uact MoJIeJIell HAHOKJIACTEPOB M HAHOCTPYKTYP
apryMEHTHPOBaHHO pelarh 3aj1auu o pacueTy MoJesei

BBIOMPATE 1 Vmeer HAHOKJIACTEPOB U HAHOCTPYKTYP LISt
peajn30BbIBATE Ha HCIIOJIB30BAHUSI B YCTPOMCTBAX HAHOAIEKTPOHUKH
npakTuke 3P HEeKTHBHYIO

METOIMKY

9KCIEPUMEHTAILHOTO

VCCIIE0BAHUS

apaMeTpoB U 3
XapaKTEPUCTHK HaBBIKAMH PEILIEHHS 3a/1a4 110 pacyeTy MOJIEIIEN,
NpHGOPOB, cXeM, Brancer | X@PAKTEPHCTHK HAHOKIACTEPOB H HAHOCTPYKTYP

JUIA UX I[B,JII:HGIZIHGI‘O HCIIOJIBb30BaHUs B
YCTpOI‘/‘ICTBaX HAaHO3JICKTPOHUKHU

I[JISI (bOpMHpOBaHI/ISI BBIIICYKA3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHUIIJIMHBI

«DU3UK-XMMUS HAHOKJIACTEPOB WM HAHOCTPYKTYpP» MNPUMEHSIOTCS CIEAYIOLIME

METO/Ibl aKTUBHOTO/ HHTEPAKTUBHOTO OOYUEHHUSI: TUCKYCCHSI.




AHHOTAIUS TUCHTUNTIHHBI
«MeTtoabl 00padOTKH ONTHYECKOI HH(POPMALMID)

PaGouas mporpamma ydeOHOW JUCHMIUIMHBI «MeToasl  00pabOTKHU
oNnTHYecKoi nH(opManun» pa3paboTaHa AJisi CTYJEHTOB 4 Kypca Mo HaNPaBICHUIO
noarotoBku 11.03.04 «OnexkTpoHMKa U HAHOAJIEKTPOHUKA», B COOTBETCTBHUH C
tpeboBanusimu OC BO JIBOY no nanHoOMy HanpaBlIEHHUIO.

JNucuunnuHa «Metoasl 00pabOTKH ONTHYECKON WH(OpPMALUW» BXOJIUT B
JUCHUIUIMHBI 110 BEIOOPY BapuaTUBHOM yacTu Moyiis b1.

OOmiasi TPyJ0EMKOCTh OCBOCHHS JUCIMIUIUHBI COCTaBisieT 4 3adyeTHBIC
eauHulbl, 144 yaca. YueOHBIM TUIAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHsATus (30
yacoB), nmpakTudeckue 3aHaTust (50 4acoB) camocrosiTenbHas pabora cryaeHTa (64
yaca). JlucuumnnuHa peanusyercs Ha 4 Kypce B 8 cemecTpe.

Hean:
® U3y4YCHHUE BaXHEHINX (PU3NUECKUX SIBJICHUN M 3aKOHOMEPHOCTEH, JIe)KalUuX B

OCHOBE METOA0B 00pabOTKH ONTUYECKON HH(POPMALIHH;

e (opmMupoBaHHE y CTYJACHTOB SICHBIX MPEACTABICHUI 00 OCHOBHBIX MOHSATUAX U
COBPEMEHHBIX METOAMKAaX OOpadOTKH ONTHYECKON WHMOpMAIMU, YMEHUS U
HaBBIKOB pacyeTa, HJKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS W MPUMEHEHUS
OCHOBHBIX METOJIOB M CPEACTB aHAJIOrOBOW W IU(GPOBOM KOMITBIOTEPHOU
00paboTKH ONTHYECKON HHPOPMAIIHH;

e BIAJCHUE aAITOPUTMaMHU pAaclo3HaBaHUd O0pa30B, NPUHIMUIAMU PaOOTHI
ONTUYECKUX JIOTUUECKUX YCTPONUCTB HA OCHOBE ONTUYECKON OMCTAaOMIBHOCTH;

® 3HAHUE  CTPYKTYphl  ONTHYECKMX  KOMIBIOTEPOB U  APXUTEKTYPHI
royiorpa)u4eCcKuX CUCTEM TMaMSITH;

® OBJIQJICHUE  HAyYHBIMM  METOJAaMH,  NPU3BAaHHBIMU  CIIOCOOCTBOBATh
TBOPYECKOMY PENICHHUIO (hYHIAMEHTAIBHBIX M MPUKIIATHBIX TPOOIIEM.

3agaum:

e (opmupoBaHuE y CTYJEHTOB 3HAHMI: O CIIOCOOaX MpeACTaBiIeHUs U 00pabOTKH

onTuyecKkor nHpopmanuy;



L (I)OpMI/IpOBaHI/IC Y CTYACHTOB YMCHHUSA IIPUMCHATL HAYYHLBIC MCTObI,

pU3BAaHHBIE CIIOCOOCTBOBATH TBOPYECKOMY PEIICHUIO (PyHIAMEHTAIbHBIX U

MPUKJIAJAHBIX TPOOIIEM;

e (opmupoBaHHe Y CTYJACHTOB YMEHUS BHIOMPATDH JIJIi KOHKPETHOM 3a/1a4l METOJ

U CpelncTtBa 0OpabOTKH, COCTaBUTh MNPOrpaMMy OOpPaOOTKM M BBINOJIHUTH
00paboOTKy JaHHBIX U MOJTYYUTh KOHEUHBIN pe3ybTarT;

I[J'ISI YCIICITHOI'O U3YUCHUA NUCHUIIINHBI «MCTOI{BI O6pa6OTKI/I ONTUYCCKOMN

uHbopMaluu» y OOydYalomUXCsl JOKHBI OBITh CPOPMHUPOBAHBI CIEAYIOLINE

NpCaABApUTCIIbHBIC KOMIICTCHIINH !

® CIOCOOHOCTH UCHOJIB30BaTh OCHOBBI (PUIIOCO(PCKUX 3HAHUM 17151 (HOPMHUPOBAHHUS

MupoBo33peHyeckoit nozuiuu (OK-1);

® CIIOCOOHOCTHb  BBISBJIATH

BO3HHKAIOIMINX B XOA€ HpO(i)CCCHOHaHBHOfI ACATCIbHOCTH, IIPUBJICKATb IJIAA UX

CCTCCTBCHHOHAYYHYTO CYIIHOCTb HpO6JIGM,

pelIeHus COOTBETCTBYIOMNM (u3uko-Marematudeckuii annapat (OI1K-2);

B pesynbrare

HN3YyUCHUA

HaHHOﬁ AUCHOUIIIIMHBL Y o6yqa}om1/1xc51

bopMHpYIOTCA CAEAYIOIINE KOMIIETCHLIUHN:

Kox u gopmyanposka Jrtanbl (OPMUPOBAHNS KOMIIETEHIIMH
KOMIIeTeHIIHH

OIIK-7, OCHOBHBIE 00JIACTH IPUMEHEHUSI METOJIOB

CHOCOOHOCTh YUUTHIBATH 3uaet 00pabOTKM ONTHYECKOH HH(pOopMaIK

COBpPEMEHHBIE Vateer BBISIBIISITH COBPEMEHHBIE TEHICHIINU TPUMEHEHUS

TEH/ICHIIUH Pa3BUTHS METO0B 00pabOTKU ONTHYECKOH HH(pOopMaluu

AIIEKTPOHUKH,

U3MEPUTEIIbHON U

BBIYMCIIATEIIBHOMN

TEXHUKH, Braneer HaBbIKAMH NPHMEHEHHUS METO/I0B 00paboTkH

WH(OpPMaAITMOHHBIX ONTHUYECKOIN HHPOpMAITHH

TEXHOJIOTMH B CBOEH

npoQecCHOHAIbHON

JIeSITeIbHOCTH

[1K-2, METO/IbI 3KCTIEPUMEHTAILHOTO UCCIIE0BAHMS

CTIOCOOHOCTh 3naer OCHOBHBIX MTAPaMETPOB U XapaKTEPUCTUK

apryMeHTHPOBAaHHO ONTUYECKUX CUCTEM 00pabOTKH HH(pOpMAIUU

BbIOHpATh U

pCa30BBIBATL Ha 9KCIIEPUMEHTABLHO OTIPEIETSATH OCHOBHBIC

npakThKe SQPEKTUBHYIO | yyeer apaMeTPhl U XapaKTEPUCTHKU ONTHYECKHUX

METOINKY cucTeM 00paboTKK HH(POPMAITHH

AKCIIEPUMEHTATBHOTO

HCCIIeIOBAHHS Brageer HaBBIKAMH JKCTIEPUMEHTAIEHOTO UCCIIEAOBAHMS

napaMeTpoB U OCHOBHBIX [TAPaMETPOB U XapaKTEPUCTUK




XapaKTEePUCTHUK ONTHYECKUX CUCTEM 00pabOTKH MHGPOPMAIIHH.
npubOpoB, CXeM,
YCTPOHCTB U YCTAaHOBOK
AJIEKTPOHUKU H
HAHODJICKTPOHHUKH
Pa3IUIHOTO
(GYHKIIMOHATIBHOTO
HA3HAYCHMUS;

Jliist hopMHpOBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUATLTAHBI
«Metoapl 00pabOTKU ONTUYECKON HH(MOpMAIUU» TPUMEHSIOTCS CIEIYIOUUe

MCTOIbI aKTUBHOTO/ HHTCPAKTHBHOTO O6ylleHI/ISII MO3TOBOM mTypM, IUCKYCCHU:I.



AHHOTAIUS TUCHTUNTIHHBI
«Hanomurorpapus»

PaGouass mporpamma  y4yeOHOW  aucuumuiuHbl  «HaHomurorpadus»
pa3zpaboTaHa I CTyJCHTOB 4 Kypca 1o HampaBiieHHto moarotoBku 11.03.04
«DNEeKTPOHUKA ¥  HAHODJIGKTPOHUKA B COOTBETCTBUM C TpeOOBaHUSIMHU
00pa30oBaTeIbLHOTO CTaHAApTa, CAMOCTOATENHHO YCcTaHaBIMBaemMoro J[BOY.

N3yuaemas mucnmmimHa «Hawnomurorpadus»y  dopMmupyeT KOMITETEHIIUA
CHelUalncTa — aKaJeMUYEecKoro OakajgaBpa B 00JaCTM OCHOB TEXHOJIOTHH
HaHOJMMTOTpauy NI CO3[IaHUS TPAH3UCTOPHBIX CTPYKTYpP C MHUHUMAIbLHBIMHU
pa3zMepaMu MeHee 22 HM C HUCIIOJIb30BAaHUEM COBPEMEHHBIX JUTOTrpaduyecKux
IIPOLIECCOB WM  HU3MEHEHHUS ONTUYECKOW TMPOEKIUOHHON JHUTOrpaduu Ha
OTPAXKATEJIbHYIO MTPOCKIUOHHYIO JIUTOrpaduu ¢ SKCTPEMAIIbHO KOPOTKOW JIJIMHOU
BOJIHBI U3NydeHus 13.5 M.

OCHOBOW JHUCHUIUIMHBI SIBJIIETCS O3HAKOMJIEHUE CTYIEHTOB C OCHOBHBIMH
TEXHOJIOTUYECKUMHU TPOIECCAMU TMPU MPOU3BOJICTBE MHTETPATBHBIX MHUKPOCXEM
IIpU NOHM>KEHUM MUHUMAIIBHBIX Pa3MEPOB TPAH3UCTOPOB U AUOJOB IO COTEH U
JIECATKOB HAHOMETPOB, PACCMOTPEHHUE MPOLIECCOB MOHHO-IIIIa3MEHHOTO TPABJICHUS
MOJIYITPOBOJTHUKOB, JTIUAJIEKTPUKOB U METAIIJIOB, BEIOOP MaTepHalioB (POTOPE3UCTOB
Ui obOecrieyeHusl Mepexola K  HaHOMETPOBBIM — pa3MepaM  DIIEMEHTOB,
pPacCMOTPEHHE OCHOBHBIX METOJOB HAHOJUTOTrpaduu, OLIEHKA MEPCHEKTUBHOCTH
UCIIOJIb3YEMbIX METOJOB HaHoJUTOTpaduu s Tepexoja B CyOHAaHOMETPOBBINM
JIMara3oH pa3MepOB aKTUBHBIX JIEMEHTOB.

HNucuumiuna «HaHonutorpadus» BXOAWT B AUCIHUIUIMHBI 1O BBIOOpY
npodeccuonansroro nukia guciuiuivg (b3.B./IB).

O6mass TpyJOEMKOCTh OCBOCHMS JHUCIUIUIMHBI COCTaBJIsIET 4 3auyeTHbBIC
enuHUIBl, 144 yaca. Y4eOHBIM IJIAHOM TIPETYCMOTPEHBI JIeKIIMOHHBIC 3aHaTus (30
4acoB), mpakTudeckue 3aHatus (50 JacoB) U camocTosTeNIbHAsT paboTa CTYy/ICHTa
(64 gaca). JIuciunimHa peanusyercs Ha 4 Kypce B 8 ceMecTpe.

Hear Kypca: mNOArOoTOBKA akKaJeMHUYeCKHX OakalaBpoB B 001acTe

HAHOTEXHOJIOTUM B QJICKTPOHUKEC, MTIOHUMAIOIIKUX (1)I/I3I/I‘ICCKI/IG N TECXHOJIOI'MYCCKHUEC



aCTIEKTHI pa3pabOTKH M TEXHOJIOTHYECKOTO CO3JaHMSI MHUKPOCXEM C MPEIeTbHBIMH
pa3zmepamMu MeHee 22 HM, a TakyKe MOHUMAIOUIUX MEePCHEKTUBBI UX JAATbHEHIIEro
pPa3BUTHS  TEXHOJIOTMM  HAHOJIUTOrpaduu C  MOCJIEAYIOUUM  CHIXKEHHEM
MUHUMAJIbHBIX pa3MepoB 0 10 HM uw 5 HM mnpu pa3pabOTKE HOBBIX THUIIOB
CBEPXOBICTPOACHCTBYIONINX UHTETPAIBHBIX CXEM.

B pesynprare uW3ydeHUs JaHHOM AWCHUIUIMHBL Yy  OOYYarOIIMXCS
dbopmupytoTcs crenyrompe obmenpodeccuonanbHble W MPOo(ecCHOHaTbHEIC

KOMIIETEHIIUU (JIEMEHTHI KOMITCTCHITUH):

Koa n
(hopmyMpoBKAa Iranbl GOpPMHPOBAHUSA KOMIIETEHIIMU
KOMIIeTeHIHH
MOHATUMHBIN anmnapar ONTUYECKUX IIPOLECCOB IIPU
MPOIMYCKaHUH U OTPAKEHUH CBEPXKOPOTKHUX
W3JIy4eHHI B 00JIaCTH BaKyyMHOTO yiabTpaduoiera
JUTst 0oJiee TIOJTHOTO ¥ TOYHOTO MIOHUMAaHUS
(dbopmupoBaHus N300paKeHU B POTOPE3NUCTAX U B
KOJIOHHAX CTEIIEpPOB;
3Haer [IEJIOCTHOE MIPECTaBICHHE O (PU3UKE MPOIIECCOB
MOTJIOLICHHS CBETa B ONTUYECKUX CHCTEMAX,
(doTope3nucTax U OTPAKEHUHU B MHOTOCIIOMHBIX
OIIK-7, OTpakaTeIbHBIX 3€pPKaIaX U MackaxX U X BIUSHUH Ha
CIOCOBHOCTE (dbopMUpOBaHHE N300PAKCHHSI C MUHUMATBHBIMU
VUHTBIBATE pa3MepaMu B UHTETPAIbHBIX CXeMaX;
COBPEMEHHBIE
TEHJICHIIMH Pa3BUTHS BBIOMPATHh METOJIBI YITYUIIICHUS Pa3pelIaroniei
ANEKTPOHUKH, CIIOCOOHOCTH ONTUYECKUX CUCTEM, (DOTOPE3UCTOB U
U3MEPUTEITBHON U MIOJIXOJIOB K YMEHBIIICHUFO JITTHHBI BOJHBI
BBIYHCITUTENHHOM Ymeer ONTUYECKOTO M3ITYYECHHUS MIPH MOCTPOSHUH HOBBIX
TEXHHKH, TUTOrpapUIECKUX CHCTEM, PACCUMTAHHBIX Ha
MH(OPMAIIMOHHBIX Nepexo/1 B AUarna3oH MUHUMAIbHBIX pa3MepoB 10 — 7
TEXHOJIOTUH B CBOEH HM
npoQeccHoHanbHOMI HaBBIKAMH U UMEET OIBIT IPUMEHEHHUS: METOIOB
ACATCIILHOCTH pacueTa mapaMeTpoB MPOLECCOB IIa3MEHHOTO
TpaBJICHUS,
OCHOBHBIX MEXaHH3MOB, BIUSIONTNX HA CKOPOCTH,
CEJICKTUBHOCTh U aHU30TPOIMHOCTh IJIA3MEHHOTO
Brazeer TpaBJICHHUS, }
MIPOIIECCOB BO3ACHCTBUS U3IYICHUS Ha
(hOTOPE3UCTHI;
MEXaHHU3MBI 30HJ0BOTO ()OPMUPOBAHUS
HAHOCTPYKTYP MPU aHOJHOM TPaBIICHUHU;
MEXaHHU3MBbI (DOPMHUPOBAHKS HAHOCTPYKTYP TPH
BO3JICHICTBUM 3KCTPEMAIBHOTO yibTpaduonera
[IK-2, B3aMMOCBSA3b PA3PEIICHNS ONITHYECKONW CHCTEMBI,
CIOCOOHOCTh 3naet ¢boTo11a0I0HOB, MPOIIECCOB TUTA3MEHHOT'O TPABICHUS




apryMEHTUPOBAHHO Pa3sHOPOIHBEIX MATEPHAJIOB TIPH pa3paboTKe HOBBIX
BBHIOUpATH U TEXHOJIOTHYECKHMX MPOIIECCOB B HAHOIUTOrpaduu
peanr30BhIBaTh Ha

HPaKTHKE BBHIOMPATh METOMKY IKCIIEPUMEHTATBHOTO
dbdexTuBHyIO Vmeer UCCIIEI0OBAHMS IIAPAMETPOB U XapaKTEPUCTHK
METOANKY ONTHYECKUX CUCTEM, (POTOLIA0I0HOB
SKCIEPUMEHTAILHOTO

UCCIIEJOBAHMS

apamMeTpoB U

XapaKTEPUCTHK

PUGOPOB, CXeM, 0COOEHHOCTAMHU TEXHOJIOTHUECKUX MPOLECCaX TPH
YCTPOHCTB 1 CO3/1aHUHM 00BEMHBIX MOJIEBBIX TPAH3UCTOPOB C
YCTAHOBOK Braneer MHUHHMMAJIbHBIM Pa3MEPOM KaHalia MeHeeu22 HM TIpH
SJIEKTPOHUKH U CO3/IaHUM HOBBIX BUJIOB CBEPXOBICTPOIEHCTBYIOIIUX
HAHODTEKTPOHUKH UHTErPAIbHBIX MUKPOCXEM

PasIMIHOrO

(YHKIIMOHATILHOTO

Ha3HAYEHHS

Jlns popMupoBaHUSs BhIIIEYKa3aHHBIX KOMIIETEHIIUM B paMKax JUCHUTUIMHbBI
«Du3uKka W TEXHOJIOTHS KBAaHTOBBIX IIPHOOPOB» TMPUMEHSIOTCSA CIEIYIOIINE
METO/Ibl aKTUBHOTO/ MHTEPAKTUBHOTO OOYUCHUS:
® JIUCKYyCCHS,
® aHAJIU3 COBPEMECHHOM HAYYHOM JUTEpATyphl MO TEMATHUKE IUCHUIUIMHBI Ha

AHTJIMMCKOM SI3BIKE;
e 0030pHBIE JOKJAJbl MO MpeajaracéMbIM TeMaTUKaM U OOCYXIEHUE HUX CO

CTYACHTaMHU M IIPEIIOaAaBaTCIICM.



AHHOTAUMS JUCHUILTHHBI
«OnTruyecKkue Mpoueccopbl U CUCTEMbI HCKYCCTBEHHOT0 HHTEJJIEKTA)

Pabouass mporpamma ydeOHON TUCHUIUIMHBI «ONTHYECKUE MPOLIECCOPhl U
CHUCTEMbl UCKYCCTBEHHOTO MHTEJICKTa» pa3paboTaHa JJid CTyJAEHTOB 4 Kypca 1o
HarnpaBiieHUI0 ToAroToBKU 11.03.04 «DmeKkTpoHMKa W HAHOZJIEKTPOHUKA» B
cootBeTcTBHM ¢ OC BO JIBOY 1o 1aHHOMY HanpaBJIeHUIO.

JMucuuminHa «OnNTUYECKUE MPOLECCOPhl U CUCTEMBl HCKYCCTBEHHOTO
WHTEJUIEKTa» BXOAMUT B IUCHUILIMHBI 10 BEIOOPY BapUaTUBHOM yacTu Moayist b1.

OOmrast TPyIOEMKOCTh OCBOSHHUS JHWCIMIUIMHBI COCTaBJsieT 4 3adeTHHIC
eauHulbl, 144 gyac. YueOHbIM IIJIaHOM MPEAYCMOTPEHBI JIEKIIMOHHBIC 3aHATUs (36
yac.), jJabopaTtopHbie paboThl (54 yac.), caMocTosITellbHasE pabota cryaeHTa (54
yac., B TOM 4Hclie 27 yac. Ha MOATOTOBKY K 3K3aMeHy). JluciuuIuinHa peanusyercs
Ha 4 xypce B 7 ceMecTpe.

Heab: wu3yueHne BaKHEUIIUX (U3MUECKUX MPOIECCOB, SBJICHUN W
3aKOHOMEPHOCTEH, OMPEACIISIONIUX PadOTy ONTHUYECKUX MPOIECCOPOB U CUCTEM
MCKYCCTBEHHOT'O MHTEJICKTA.

3axayu:

e (opmMupoBaHHE Y CTYJCHTOB 3HAHUU 00 OCHOBHBIX MAaTEMATHYECKUX MOJIEIISX
ONTUYECKUX MPOLIECCOPOB U CHUCTEM HMCKYCCTBEHHOI'O MHTEIJIEKTAa U METOJIOB
pacuera UX OCHOBHBIX MapaMETPOB;

e (opmupoBaHue y CTYyJI€HTOB HABBIKOB IMOCTPOCHUS MAaTEMAaTHUUYECKUX MOJEeH
ONTUYECKUX MPOIECCOPOB U CUCTEM MCKYCCTBEHHOTO MHTEJICKTA;

e (QopmupoBaHuE Yy CTYJICHTOB HAaBBIKOB pacyeTa OCHOBHBIX TapaMeTpoB
ONTUYECKUX MPOIECCOPOB U CUCTEM MCKYCCTBEHHOTO MHTEJUICKTA;

e (QopmupoBaHme 'y  CTYACHTOB 3HAaHMK 00  OCHOBHBIX  METOJAX
AKCIEPUMEHTAILHOTO UCCIIEA0OBAaHUS MapaMeTPOB ONTUYECKUX MPOLIECCOPOB U
CHUCTEM UCKYCCTBEHHOTO MHTEJIICKTA;

e (opmMupoOBaHHE Y CTYIACHTOB HABBIKOB JKCHEPHUMEHTAIBHOTO HCCICIOBAHUS

napaMeTpoOB ONITUICCKUX MPOLCCCOPOB U CUCTEM UCKYCCTBCHHOI'O MHTCIJICKTA;



e (GopMUpOBaHHE y CTYACHTOB 3HAHHWN O METOAAX aHAJIM3a U CHUCTEMATH3AIUH
pPE3yNbTATOB HCCIAEAOBAaHUI MapaMeTpOB ONTUYECKHX MPOLECCOPOB U CUCTEM
HCKYCCTBEHHOT'O MHTEJUJICKTA;

e (opmMupoBaHHE Y CTY/I€HTOB HaBBIKOB aHAJIM3a U CUCTEMaTH3alliU PE3YJIbTaTOB
UCCJEIOBAHUM  MapaMeTpoB  ONTHYECKUX  MPOLECCOPOB U CHUCTEM
HCKYCCTBEHHOT'O MHTEJUJICKTA;

e (opmMupoBaHHE Yy CTYICHTOB 3HAHUN O METOJaX pacyeTa U MPOCKTUPOBAHMS
ONTHUYECKUX MPOLIECCOPOB U CUCTEM HCKYCCTBEHHOT'O MHTEIIEKTA;

e (opmMupoBaHHE y CTYJEHTOB HaBBIKOB pacueTa U MPOEKTUPOBAHUS ONTUYECKUX
IIPOLIECCOPOB M CUCTEM UCKYCCTBEHHOI'O MHTEILJIEKTA.

JUIst ycnemHoro W3y4eHHsl IUCHUILIMHBI «ONTHYECKHE MPOLECCOpPhl U
CUCTEMBl HMCKYCCTBEHHOI'O HMHTEIUIEKTa» Yy OOy4YaromMXcs JODKHBI — OBITh
c(hOpMHUPOBAHBI CIEIYIONIUE PEIBAPUTEIHHBIEC KOMIICTCHITUH:
® CIOCOOHOCTh MPEACTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMM

HAy4YHYIO KapTUHY MUpPA Ha OCHOBE 3HAHUSI OCHOBHBIX IOJOKE€HUMN, 3aKOHOB U
METOJ0B €CTECTBEHHBIX HayK U MaTtemaTuku (OIIK-1);

® CIOCOOHOCTh  BBISBISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTh  IpoOJeM,
BO3ZHMKAIOIIMX B X0JI€¢ MPOPECCUOHATILHON AESITENbHOCTH, TPUBJIEKATh ISl UX
pENIeHHs] COOTBETCTBYIOMUHN (hru3uko-maTematudeckuii anmapat (OIIK-2);

® CIOCOOHOCTh OCYHIECTBJISATh TIOMCK, XpaHeHue, o0paboTKy U aHaIu3
uH(pOpMaIMU U3 Pa3IUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, NPEJICTABIATH €€ B
TpebyeMoM (popmaTe ¢ UCTIOIb30BaHNEM UH(HOPMAIIMOHHBIX, KOMIBIOTEPHBIX U
cereBbiX TexHonorut (OIIK-6).

B pesynprare uW3ydeHUs JaHHOM AUCIHUIUIMHBL Yy  OOYYarOIIMXCS

bopMUpYIOTCA clieyronue mpodecCHOHAIbHBIE KOMITCTCHITUU:

Koﬂl?oﬁizrey;;f;lma Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
I1K-2, OCHOBHBIE METOJMKH DKCIIEPUMEHTAIIBHOTO
CIIOCOOHOCTh 3naer HCCIIEIOBAHMS IAPAMETPOB U XapaKTEPUCTUK
apryMEHTHPOBAHHO BBIOUPATH ONTHYECKUX MPOLIECCOPOB U CUCTEM
M pCaIn30BbIBATh HA IIPAKTHUKE HCKYCCTBCHHOI'O MHTCJIJICKTA
I EKTHBHYIO METOUKY Ymeer apryMEeHTHPOBAaHHO BBIOUPATh U




3KCHEPUMEHTAIIBHOTO
HCCIIEIOBAHUS [TAPAMETPOB U
XapaKTepUCTUK MpUOOpOB,
CXEM, YCTPOWCTB U YCTAaHOBOK
3JIEKTPOHUKHU U
HaHODJICKTPOHUKH PA3JIUYHOTO

p€aIn30BbIBATE HA ITPAKTUKE OCHOBHBLIC
MCTOAHUKU SKCTICPUMCHTAJILHOT'O
HCCIICAOBAHUS IIapaMETPOB U XapaKTCPHUCTUK
ONTUYCCKUX ITPOLCCCOPOB U CUCTEM
HCKYCCTBCHHOI'O MHTCIIJIICKTA

HaBbIKaMH 3KCIICPUMCHTAJIBHOI'O

(byuxumonansHoro B MCCIICIOBAHMS TIAPAMETPOB U XapAKTEPUCTHK
HA3HAYCHUS JIanceT
ONTUYECKUX MPOIECCOPOB H CUCTEM
UCKYCCTBEHHOT'O MHTEJIICKTA
METOJMKH TEXHOJIOTUYECKOH MOATOTOBKH
3Haer IPOM3BOICTBA ONITUYECKHUX MPOIECCOPOB U
[1K-9, CHCTEM HMCKYCCTBEHHOTO MHTEIIJIEKTA
CIOCOOHOCTH BBITIOIHSITh
. OCYILECTBIISATH TIOATOTOBKY ITPOU3BOICTBA
pabOThI IO TEXHOJIOTUYECKOM
Ymeer OITHYECKHX MPOIIECCOPOB H CHCTEM
MOJITOTOBKE MTPOM3BOJICTBA
. UCKYCCTBEHHOTO MHTEJICKTA
MaTepUalioB U U3JIEIUil
IIEKTPOHHOMN TEXHUKH HaBBIKAMU TIOJITOTOBKU TIPOM3BOJICTBA
Brageer | omTH4ecKuX MpOIECCOPOB U CUCTEM

HCKYCCTBCHHOI'O MHTCJIJICKTA

I[JBI (bOpMI/IPOBaHI/IH BBIIICYKA3aHHbIX KOMHeTeHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«OnTHyecknue  MpoIECCOPbI

u CHUCTCMBbI HCKYCCTBCHHOI'O HHTCIIIICKTa»

MNPpUMCHAIOTCA CIICAYIOINUC MCTOIBbI aKTUBHOTO/ HHTCPAKTHUBHOT'O O6y"I€HI/IHZ

MO3TOBOM IITYPM, TUCKYCCHS.



AHHOTAIUS TUCHTUNTIHHBI
«30H10BbIe HAHOTEXHOJIOTHH B 3JIEKTPOHHUKE))

VYyeOHast pucuMIUIMHA «30HJOBbIE HAHOTEXHOJOTHHU B DJIECKTPOHHUKE»
pazpaboTaHa nisi CTyAeHTOB 4 Kypca HampasieHus OaxanaBpuata 11.03.04
DONeKTpOHUKAa ¥  HAHOAJIEKTPOHHUKA, B COOTBETCTBUHM C TpEOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATENBHO YCcTaHaBIuBaemMoro J[BOY.

OOmiasi TPyJOEMKOCTh OCBOEHHUS JUCIMIUIUHBI COCTaBIsIET 4 3aueTHBIC
eauHubl (144 gac.). YueOHbIM IIJIaHOM MIPEAYCMOTPEHBI JIEKITMOHHBIC 3aHITHs (36
yac.), nabopatopHsie 3aHsATUSA (54 dac.), camocTosiTenbHas padoTa cryaeHTa (54
yaca, B TOM 4yucie 27 4acoB Ha MOJArOTOBKY K dK3aMeHy). Jlucuuminaa «30H10BbIE
HAHOTEXHOJIOTUU B JJIEKTPOHUKE» BXOJUT B TPYMIY <«JAUCIMIUIUHBI MO BBHIOOPY»
po(EeCCUOHATIBHOTO LIUKIIA, peasin3yeTcs Ha 4 Kypce, B 7 ceMecTpe.

Jucuuminaa «30HJIOBbIE HAaHOTEXHOJIOTUU B AIEKTPOHUKE.
Hanomurorpadus» J0orudecku U coaep:KaTeIbHO CBsI3aHA C TAKUMHU KypcamH, Kak
«Dusuka», «XuMus (HEOpraHuyeckasi, oprannyeckas)», « TeopeTnyeckue OCHOBBI
ANEKTPOTEXHUKN», «HaHo3mekTpoHnka», «Martepuaibl 3JEKTPOHHON TEXHHUKW» H
Ap.

JIaHHBIM KypC COCTOMT U3 JIBYX 4YacTed. B mepBoM yacTu paccMaTpUBarOTCs
dbu3nYecKUe TPUHIUIBI U OCOOEHHOCTH KOHCTPYKIIMH MNPHOOPOB, C IOMOIIBIO
KOTOPBIX MOJKHO pe€aju30BaTh 30HJOBbIE HAHOTEXHOJOTUM TPAKTUUYECKHU.
OTtnenbHOE BHUMAHUE YACNAETCS PA3IMYHBIM MOAXOJaM U METOJUKaM padOThI C
npubopamu. Bropasg wyacTh Kypca ONUCBIBA€T KakK YXE CYLIECTBYIOLIUME U
paboTarolie 30HJ0BbIE HAHOTEXHOJIOTUU, TaK U MEPCIEKTUBHBIC UJIEU, KOTOPHIC
OyIyT BOILIOIIATHLCS B OyAYyIIIEM.

Heap wu3yyeHuss AUCHUIUIMHBI — TMOJy4YeHHUE 0a30BBIX 3HaAHUM 00
YCTPOMCTBAX, MNPUHIMIMAX (YHKIIMOHUPOBAHUS PA3JIUYHBIX BHUJIOB 30HJIOBBIX
MHUKPOCKOIIOB W pAaclIUpeHHue OOIIEro Kpyro3opa, Kacaroulerocsi 30HA0BBIX
HAHOTEXHOJIOTUM.

[ToaroToBka akameMuyeckux OakajgaBpOB B 00JIaCTM HAHOTEXHOJIOTHH B

SJICKTPOHUKEC, ITOHUMAarOIInux (1)I/I3I/I‘ICCKI/IG 151 TCXHOJIOTHYCCKUC ACIICKThI



pa3pabOTKM ¥ TEXHOJOTHYECKOTO CO3/[IaHHA MHUKPOCXEM C MpeneabHbIMU

pa3MepaMu MEHee 22 HM, a TakKe MOHUMAIOIIUX NEPCHEKTUBBI UX JATbHEUIIErO

pa3BUTHA  TEXHOJOTMU  HAHOJIUTOrpaduu €  MOCIEAYIOIIUM  CHUKEHHEM

MUHUMAJIbHBIX pa3MepoB 0 10 HM uw 5 HM mnpu pa3pabOTKE HOBBIX THUIIOB

CBEPXOBICTPOAECHCTBYIOLINX HHTETPAIBHBIX CXEM.

3agaum u3y4eHus JUCHUILINHBL:

e (OOyueHue 0a30BbIM HaBbIKaM pa0OTBl Ha ATOMHO-CUJIOBOM, CKaHUPYIOIIEM
TYHHEJIBHOM U MarHUTHO-CHJIOBOM MUKPOCKOMAaX.

e (OcBoeHME MPOTPaMMHOTO OOECIIeUeHuUs 10 00PaOdOTKE NaHHBIX, [TOJYYEHHBIX C
MOMOILBIO CKAHUPYIOIIHNX MUKPOCKOITOB

e l3yuyeHue 6a30BbIX NPUHIUIIOB (HOTO U ANEKTPOHHO-ITYUEBOM JIUTOrpaduii

e VYMEHHE AaHANM3UPOBATH IIOJIYYEHHBIE OSKCIEPUMEHTAIBHBIC JaHHBIE W
IPEJCTaBIATh UX B (JOpME HAYYHOI'O OTUETa

e ll3ydyeHue COBpEMEHHON HAYYHOU JINTEPATYPHI, B KOTOPOW OMMUCAHBI 30HA0BBIC
HAHOTEXHOJIOTUH.

@OopMHPOBaAHUE Y CTYACHTOB CICAYIOIINX 3HAHNM:

® [OHATUHHBIN anmapar ONTUYECKHUX MPOLIECCOB MPH MPONYCKAHUU U OTPAKEHHUH
CBEPXKOPOTKUX M3Iy4eHUU B 00JIACTM BaKyyMHOTrO yJabTpaduoiera s 0olee
MOJIHOTO Y TOYHOT'O MOHUMaHUs (OpMHUPOBaHUS M300paxeHuil B poropesucrax
U B KOJIOHHAX CTENIEPOB;

® IICJIOCTHOE IIpeJICTaBiICHHE O (U3MKE NPOLECCOB TMOIJIOIMIEHUSI CBETa B
ONTUYECKUX CcHUCTeMaX, (oTope3ucrax M OTPAKEHUU B MHOTOCIIONHBIX
OTpaXKaTEeJNbHBIX 3€pKaJlaX M MackaXx M HX BIMSHUM Ha (OPMHpPOBAHUE
U300pakeHHsI C MUHUMAaJIbHBIMU pa3MepaMu B UHTETPAJIbHBIX CXEMax;

® [IPEACTABJICHHE O B3aWMOCBSI3W  pa3pElICHUs ONTUYECKOM  CUCTEMBI,
¢boTOA0IOHOB,  MPOLECCOB  IJIA3MEHHOIO  TPABJICHUS  Pa3HOPOIHBIX
MaTepualioB MpH pa3pabOTKE HOBBIX TEXHOJOTMYECKUX IMPOLIECCOB B
HaHOJIUTOTpaUH.

® [IpEACTABJICHUS 00 OCOOCHHOCTAX TEXHOJIOTHYECKUX MPOLECccax MPU CO3AAHUU

00BEMHBIX IOJIEBBIX TPaH3UCTOPOB ¢ MUHHUMAJIbHBIM Pa3dMCpPOM KaHalla MCHCC



22 HM TIpH CO3JJaHUHU HOBBIX BUJOB CBEPXOBICTPOICHCTBYIONINX WHTETPATHHBIX
MHUKPOCXEM.

JIJIst yCTIeNHOrO HM3y4YeHUs AMCIHUILUIMHBI «30HJI0OBbIE HAHOTEXHOJOTHMHU B
AIIEKTPOHHUKE» Yy OOYyYaromMXcsi MTOJDKHBI OBITH CQOPMHUPOBAHBI  CIIETYIONINE
peaBapUTEIbHbIE KOMIIETEHIUU:

e OIIK-2. CnocoOGHOCTh BBIABISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH IPOOJiEM,
BO3HUKAIOIIUX B XO/1€ MPO(PECCUOHANBHON AEATeIbHOCTH, MPUBIEKATh I UX
pelIeHus: COOTBETCTBYIOINN (PU3HKO-MaTeMaTHUYECKHI allapar;

e OIIK-6. CriocoOHOCTh OCYHIECTBISTH MOUCK, XpaHEHHE, 00pabOTKy M aHAU3
nHpopMaIMu U3 pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, MPEACTABIATH €€ B
TpedyeMoM (popMaTe ¢ UCHOJIb30BaHUEM MH(DOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTUH;

e OIIK-9. CrnocoOHOCTh HCIONB30BaTh HABBIKM padOTBl € KOMIIBIOTEPOM,
BJIAJETh METOAaMU HMH(POPMALHUOHHBIX TEXHOJOTUH, COOJIIOAaTh OCHOBHBIE
TpeboBaHus HHPOPMAIIMOHHON 0€30MaCHOCTH.

B pesynbrare uw3ydeHus JaHHOU

TUCHUIUIMHBL Y  O0y4Yaronuxcs

dbopMUpYIOTCA clieaytomue MpodecCHOHAbHBIC KOMIIETSHIINH:

Kox u gopmy:nposica Aranbl GOpMUPOBAHUS KOMIIETEHIIHH
KOMIIETEHIIHH
I1K-2, [TpuHIUIIBL 0GOPMIIEHHS HAYYHBIX OTYETOB,
CIIOCOOHOCTh 3uaet Mpe3eHTalui
apryMeHTHPOBaHHO [IpaBUIILHO CTABUTH 11€JTb HAYYHOTO UCCIIEI0BAHUS,
BBIOMpATH 1 Vwmeer CTPOMTH KCIIEPUMEHT, PabOTaTh B TEKCTOBBIX U
peaM30BbIBATE Ha rpapUUecKuX pelakTopax
npaxkTuke 3QpPEeKTUBHYIO
METOIUKY
SKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHMS
apameTpoB U
XapaKkTCPUCTHK HaBBIKaMU 000OIIEHNS, AHAIM3A HAYYHOM
an60vp013, CXCM, Brnageer | wmHpOpManuu, HOCTAHOBKY LEIH U BEIOODY ITyTel ee
YCTPOMCTB U YCTAHOBOK OCTHIKEHHS
>JIEKTPOHUKH U
HaHODJIEKTPOHHUKH
PasIM4IHOTO
(GYHKIIMOHATIBHOTO
Ha3HAYEHHUS
I1K-9, 3naer OcHOBBI pabOTHI ¢ TpPaQUUECKUMH PelaKTOpaMH U
CHOCOOHOCTD BBITIOJHATE IPOrpaMMHBIM 00€CTIEYEHUEM ISl TIOCTPOEHHS




paboTHI IO
TE€XHOJIOTUYECKON
IIOATOTOBKE
MIPOU3BOACTBA
MaTepualoB U U3AEIIUN
3JIEKTPOHHOU TEXHUKHU

rpaduKoOB U JUarpaMm

OO6pabaTeIBaTh IKCICPUMEHTAIbHBIC JaHHBIC,

YMmeer MOJIYYEHHBIE C TOMOMIBIO CKAHUPYIOIIUX 30HJOBBIX
MHKPOCKOTIOB
HaBpikamu paboThI B mporpaMmMax mo oopadoTke
U300paKEeHNl CKaHU el 30H10BOU

Bnaneer p pyrot A

MHUKPOCKOIHHU TEKCTOBBIX U IpapUueCcKuX
PENAKTOPOB

I[JBI (bOpMPIpOBaHI/IH BBINICYKA3aHHBIX KOMHeTeHHI/II;'I B paMKax JUCHHIIIMHBI

((3OHI[OBI)I€ HAHOTCXHOJIOTHHU B JJICKTPOHHUKCE) IPUMCHACTCA MCTO aKTUBHOTO/

HHTCPAKTUBHOTIO 06yT-IeHI/I$II

¢ JHCKYCCHUA,

® JIPAKTHYCCKUC 3aHATHUA HA J'Ia60paTOpHOM 060py,Z[OBaHI/II/I.




AHHOTAUMS JUCHUILTHHBI
«KBaHTOBbIE HCTOYHUKH ONTHYECKOTO U3TyYEeHUD

PabGouass mporpamma ydeOHOM AuCHMIUIUHBI «KBAaHTOBBIE WCTOYHUKH
ONTUYECKOT0 M3IYyUYCHUS» pa3paboTaHa JJid CTYJCHTOB 4 Kypca IO HaIlpaBJICHUIO
noarotoBku 11.03.04 «OnexkTpoHWKa W HAHODJIEKTPOHHUKA» B COOTBETCTBUH C
tpeboBanusimu OC BO JIBOY no nanHoMy HanpaBlIEHHUIO.

JucuuminHa «KBaHTOBbIE UCTOUYHMKU ONTHYECKOTO M3JIYYEHUS» BXOJIUT B
JUCHUIUIMHBI 110 BEIOOPY BapuaTUBHOM YacTu Moy B1.

OOmrast TPyIOEMKOCTh OCBOSHHUS JHUCIMIUIMHBI COCTaBIsieT 4 3adeTHBIC
eauHulbl, 144 yaca. YueOHBIM MJIAHOM IIPEAYCMOTPEHBI JEKITMOHHBIC 3aHATus (40
4yacoB), pakTuyeckue 3ausatus (40 yacoB), camocTosiTenbHas padboTa cTyaeHTa (64
yaca, B TOM 4ucie, 27 4YacoB Ha MOJArOTOBKY K B3K3aMmeHy). Jlucuurinna
peanusyercs Ha 4 Kypce B 8 cemecTpe.

Leab: ocBOeHNHE HABBIKOB MPUMEHEHUST (PU3HMUECKUX 3aKOHOMEPHOCTEH st
OOBSICHEHUS TMPUHIIMIIOB pPabOThl U YCTPOMCTBA MCTOYHUKOB ONTHUYECKOTO
W3JIyYEHUs Pa3JIMYHBIX THUIIOB, O3HAKOMJICHUE C OCHOBHBIMH HAaIlpaBIICHUSIMU
MPUMEHEHUS U JaJTbHEHIIIEro pa3BUTUSI HCTOUHUKOB ONTUYECKOTO U3ITyYCHUSI.

3agaum:

e (opmMupoBaHHE y CTYJICHTOB 3HAHUI O COBPEMEHHBIX TEHJIEHIUSX Pa3BUTHS
MCTOYHUKOB HEKOTEPEHTHOTO U KOTEPEHTHOTO M3JIYYEHUS ONTHYECKOIO
JMarna3oHa;

e (opmupoBaHuEe y CTYJICHTOB 3HAaHUN 00 OCHOBHBIX (PHU3MYECKUX SIBICHHUSAX M
3aKOHOMEPHOCTSX, OMPEACNSIoNUX paboTy HCTOYHUKOB HEKOTEPEHTHOI'O H
KOTE€PEHTHOI'0 U3 TyUYEHHUs ONITUYECKOIO IMana3oHa;

e (opmMupoBaHHE y CTYJACHTOB HABBHIKOB MPUMEHEHHUS METOJIOB TMOCTPOCHUS
(GbU3UKO-MaTEeMaTUYECKUX  MOJENEH  HMCTOYHHUKOB  HEKOTEPEHTHOTO U
KOT€PEHTHOT'0 U3 TyUYEHHs ONITUYECKOIO JIhana3oHa;

e (dopmupoBaHWe Yy  CTYICHTOB 3HaHMM 00  OCHOBHBIX  METOJAX
AKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS TAPAMETPOB HCTOUYHUKOB HEKOT€PEHTHOTO

N KOI'CPpEHTHOTO U3JIYUCHHA OIITUYCCKOI'O ANarasoHa,



e (opmMupoBaHHE Yy CTYIEHTOB HAaBBIKOB NPHMEHEHUS METOJOB pacuera W
MPOCKTUPOBAHUSI TMPUOOPOB, CXEM, YCTPOWCTB U YCTAHOBOK BOJIOKOHHO-
ONTUYCCKUX JTUHUH CBSI3H;

e (GOpMHPOBaHHE y CTYACHTOB 3HAHWH O METOJaX pacyera W MPOCKTHPOBAHHSI
WCTOYHUKOB HEKOTEPEHTHOTO M KOTEPEHTHOTO W3JIYyYCHUS ONTHIECKOTO
Jrara3ona

e (GOpMHUPOBaHHE Yy CTYJCHTOB HAaBBIKOB TNPUMEHEHHS METOJOB pacyeTa W
MPOCKTUPOBAHUSI MCTOYHUKOB HEKOTEPEHTHOTO W KOTEPEHTHOTO W3ITyYCHHUS
ONTUYECKOTO TUATa30Ha,

e (dopmMupoBaHHE y CTYJEHTOB 3HAHUA O METOJaX HAIATKU U JUATHOCTUKH
UCTOYHUKOB HEKOTEPEHTHOTO M KOTEPEHTHOTO W3IYyYCHHS ONTHYECKOTO
JMara3oHa;

e (opmMupoBaHHE Yy CTYJEHTOB HABBHIKOB IPUMEHEHUS METOJOB HAIAJKU H
JTUArHOCTUKN HWCTOYHHUKOB HEKOTEPEHTHOTO M KOTEPEHTHOTO W3ITyUCHHUS
ONTUYECKOTO TUANa30Ha;

e (opmMupoBaHHE y CTYJEHTOB 3HAHUI O METO/aX MOHTaXa, UCIILITAHUMN U Clauu
B OJKCIUTyaTallil0 MCTOYHUKOB HEKOTEPEHTHOTO M KOTEPEHTHOTO W3ITy4YCHUS
ONTUYECKOTO TUANa30Ha;

e (dopmMupoBaHHE Yy CTYJEHTOB HAaBBIKOB MPUMEHEHUS METOJIOB MOHTaXa,
UCTIBITAHUM W Clladyd B OKCIUTyaTallMil0 MCTOYHUKOB HEKOTEPEHTHOTO U
KOTEPEHTHOT'O M3JIYYCHHS ONITHYECKOTO JTUAIa30Ha;

e (opmMupoBaHHE y CTYACHTOB 3HAHUI O METOJIMKAX CEPBUCHOTO OOCITYKUBAaHUS
HMCTOYHUKOB HEKOTEPEHTHOTO M KOTEPEHTHOTO M3IYyYEHUS ONTHUYECKOIro
JMana3oHa;

e (opmMupoOBaHKE Y CTYJCHTOB HABBIKOB CEPBUCHOTO OOCITYKUBAHHS UCTOUYHUKOB
HEKOTEPEHTHOTO U KOTEPEHTHOTO U3JIYyYCHHS ONITUYECKOTO Jrara3oHa.

JUIss  yCcmemHoro WM3ydeHHWs JUCHHUIUIMHBI  «KBaHTOBBIE HMCTOYHUKH

ONTUYECKOTO W3IyYEHUs» Y OOYy4alomUXCs JOJDKHBI OBITh CHOPMHPOBAHBI

CJIEAYIONINE TTPEeABAPUTEIbLHBIE KOMITIETCHIUN



® CIOCOOHOCTh TMPEICTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM
HAay4YHYI0 KapTHUHY MHpPA Ha OCHOBE 3HAHUSI OCHOBHBIX IMOJIOKEHHM, 3aKOHOB U
METO/IOB ecTecTBeHHbIX Hayk v MatemaTuku (OI1K-1);
® CIOCOOHOCTh  BBISIBIISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  IIpoOiem,
BO3ZHHKAIOMIUX B X0JIe TPO(PECCHOHATIEHON ACSITEIBPHOCTH, TPUBJICKATh IS UX
pelieHus: COOTBETCTBYIOMMMA Ppu3nko-MareMaruueckuii anmapar (OI1K-2);
B pesynpraTe uW3ydeHUs JaHHOM AWCHUIUIMHBL Yy  OOYYarOIIMXCS

dbopMupyIOTCA cheayomue npodhecCHOHATbHBIE KOMITCTSHITUH.

Kox n dopmyupoBka
AW (opmy.THp Itanbl GopMUPOBAHNS KOMIETEHIIHMH

KOMIIeTeHINH
IK-1, OCHOBHBIE (PU3NUECKHUE SBICHHUS U 3aKOHOMEPHOCTH,
CIOCOOHOCTH CTPOUTh 3HaeT JIeKallue B OCHOBE Pa0OThI KBAHTOBBIX HCTOYHUKOB
npocreiune puzndeckre u ONTUYECKOTO U3ITy4CHHS

MaTeMaTHYeCKHe MOAEIH
puOOPOB, CXEM, YCTPOHCTB
¥ YCTaHOBOK 3JIEKTPOHUKH U
HAHORJIEKTPOHUKU
Pa3INIHOTO
(yHKIIHOHATEHOTO
Ha3HAYCHHS, a TAKKE
HCIIOJIB30BaTh CTAHIapTHBIC Braneer
HpOrpaMMHBIE CPE/ICTBA X
KOMITBIOTEPHOTO
MOJICITUPOBAHHUS

CTPOUTH (PU3UKO-MAaTEMAaTHIECKUE MOJIEIIN
Ymeer MIPOIIECCOB, CBSA3aHHBIX C Pa0OTON KBaHTOBBIX
HNCTOYHUKOB OIITUYCCKOTO U3TTYUCHU A

HaBBIKAMH MPUMEHEHHUS METO/I0B ITOCTPOCHUS
(hM3UKO-MaTeMaTHIECCKUX MOJIEIIEH MPOIIeCCOB,
CBSI3aHHBIX C pa00OTON KBAHTOBBIX HCTOUHUKOB
OTNTHYECKOTO M3ITyUeHUS

METObl aHaJIn3a U CUCTEMATU3alIUN PE3YJIBTATOB
SKCIICPUMEHTAIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ OCHOBHBIX
3HaeT mapaMeTpoOB U XapaKTCPUCTUK UCTOYHUKOB
HEKOICPCHTHOI'O U KOIT'€PECHTHOI'O U3JIYUCHUSA

[IK-3. TOTOBHOCTB OIITHUYECCKOI'O Auara3oHa
b

aHaAJTM3UPOBATH U NPUMEHSTh METOJIbI aHAJIM3a U CUCTEMAaTH3aluu
CHUCTEMAaTHU3UPOBATh PE3yIbTAaTOB AKCIEPUMEHTABHBIX HCCIIeI0BaHHIMA
pe3ynbTaThl UCCIEJOBaHUM, YwMmeer OCHOBHBIX MTAPAaMETPOB U XapaKTEPHUCTUK UCTOYHHUKOB
NPEACTaBIATh MaTepUalIbl B HEKOTEPEHTHOTO ¥ KOT€PEHTHOT'0 H3JIyYeHHUs

BUJI€ HAYYHBIX OTYETOB, ONTHUYECKOTO AMANa3oHa

IyOIMKAIHiA, MPe3eHTaluid METOJIaMH aHAJIN3a U CUCTEMATU3aluK PE3YIIbTaTOB

SKCIICPUMCHTAIIbHBIX PICCJ'IeZ[OBaHPIfI OCHOBHBIX
BnaﬂeeT nmapaMeTpoOB U XapaKTCPUCTUK UCTOYHUKOB
HEKOICPEHTHOI'O U KOIT'€PEHTHOI'O U3JIYUCHUA
OIITHUYCCKOI'O Auara3oHa

Jliist hopMupOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTLTAHBI
«KBaHTOBBIE MCTOYHUKM OITHUYECKOTO M3JIYYEHHSD» IPUMEHSIOTCS CIEAYIOLINE

METOIbI aKTHUBHOT0/ HHTCPAKTHUBHOI'O O6y‘l€HI/ISIZ MO3IOBOM IITYPM, JUCKYCCHA.



AHHOTAUMS JUCHUILTHHBI
«CHHTe3 1 CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX MATEPHAJIOBY

VYyeOnas nucuumiuHa «CUHTE3 W CBOMCTBA HAHOCTPYKTYPHPOBAHHBIX
MaTtepuasioB» pa3paboraHa sl CTyAeHTOB 4 Kypca 0OakanaBpuata 10
HampaBieHU0 ToArotoBku 11.03.04 DOekTpoHMKAa W HAHOAJIEKTPOHUKA B
cootBeTcTBUM ¢ TpeboBanusmu OC BO JIBOY no gaHHOMY HarpaBJeHHUIO.

OO6mr1ast TpyI0eMKOCTh OCBOSHUS AUCIUIUTMHBI cocTaBisieT 4 3E (144 gaca).
Y4eOHbIM TUIaHOM TpPEeAyCMOTpeHbI JieKIuu (40 4acoB), MPaKTUYECKUE 3aHSATHUS
(40 gacom), camocTosATenbHas paboTa cTyaeHTta (64 baca, B TOM 4YHCJIE Ha
MOJATOTOBKY K 3K3ameHy 27 uvacoB). JucummuimHa ««CHHTE3 U CBOMCTBAa HaHO-
CTPYKTYpPUPOBAHHBIX MAaTE€pHUAJIOB» BXOAUT B BAPUATHUBHYIO 4YacTh LIHKJA
JUCHUIUIMH 00pa30oBaTeIbHON MporpaMMbl AUCHUILIMH MO BBIOOPY, peaIM3yeTCs
Ha 4 xypce, B 8 cemecTpe.

Ilens Kypca - H3ydeHHE 3aKOHOMEPHOCTEM W MEXaHU3MOB OOpa3OBaHMUS
METAJTUYECKUX, MOTYTPOBOITHUKOBBIX, TUAJIEKTPUUECKUX, MATHUTHBIX U JIp. (a3 B
PaBHOBECHBIX W HEPABHOBECHBIX YCIOBUSX HAa OCHOBE KPHCTAJUNIOXMMUYECKUX,
TEPMOJUHAMUYECKUX TOAXOA0B, (POPMHUPOBAHUE Yy CTYJAEHTOB COBPEMEHHBIX
(bU3BUKO-XMMUYECKHUX MPECTABICHUN O MpUEMax U METOJNaX, MPUMEHSIEMbIX TPH
MPOEKTUPOBAHUM, CHUHTE3€ M HW3YYCHHM HaHOMAaTepuasioB. JlaHHbIE 3HaAHUS
HEOOXOJMMBbl TPHU MPOSKTUPOBAHUU HAHOCTPYKTYPUPOBAHHBIX MATEPHAIOB C
HOBBIMH (PU3UKO-XUMUYECKUMH CBOMCTBAMH.

3amauamMu A3yYEHUS JTACIHUILINHBI «Cunres u CBOMCTBA
HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOBY SIBJISFOTCS:

e TpuoOpeTeHUE 3HaHU B 00JIACTH MTPOIIECCOB CUHTE3a HAHOMATEPHAJIOB;

® MPUOOPETEHNE HABBIKOB PEIICHUS MAaTEPUAIIOBEIUECKUX 3a]1ay;

e (opMmupoBaHHME HAYYHO-OOOCHOBAHHOTO TIOAXOJAa K W3YYCHHIO CBOWCTB
HAaHOMATEPUAJIOB U HAHOCTPYKTYD;

e (opmMupoBaHHE HAyYHO OOOCHOBAHHOTO IMOAXOJa K pa3pabOTKe MPOIECCOB

MOJIy4YE€HUs HACTPYKTYPUPOBAHHBIX MATEPUATIOB



N3yuenne aucuuiuinHbel «CUHTE3 M CBOMCTBA HAHOCTPYKTYPHPOBAHHBIX
MaTepuasoB» 0azupyercs Ha CIEAYIOUIMX MEXKIPEIMETHBIX CBSA3SX: HEOOXOAMMO
3HaHWE TEPMOJUMHAMMKM U  CTATUCTHYECKOM (DU3HMKH, DJIEKTPOJUHAMUKHU,
KBaHTOBOW MEXaHUKH M M30paHHBIX BOMPOCOB MO (PU3MUECKON KMHETHKe. Tak xe
IpeIoJiaracTcsa 3HaHUe pa3/ie]IOB MaTEMATUYECKOr0 aHaAJIN3a, IMHEHHON anreopbl
u reomerpun. TpeOyercs NpUBICUYEHUE CHEUUAIBHBIX METOJOB MAaTEMATUKH, H,
COOCTBEHHO, KYypCOB CHEUUAJIbHOCTH. Kypc «CunTe3 wu cBoiicTBa
HAaHOCTPYKTYPUPOBAHHBIX MAaTEpUAIOB» TECHO CBSA3aH C PSIOM MPO(UIBHBIX
JUCUUIUINH 3JIEKTPOHUKH U HAHODJIEKTPOHUKH.

JuciuninHa  HampaBieHa Ha — (QOPMHUpPOBAaHUE  MPOQPECCHOHATBHBIX
KOMITETEHIIUH BBIITYCKHHKA.

JInga  ycmemHoro wm3ydeHuss —aucnuMiuiMHbl  «CHHTE3 M CBOWCTBA
HAaHOCTPYKTYPUPOBAHHBIX MAaTEpUaJOB» Yy OOy4arolIMXCsi JIOJDKHBI  OBITh
c(opMUpPOBaHbI cleayronye oomenpodeccuoHanbHble U MPOdEecCUOHATbHbIE
KOMITETEHIIUHN:

e OIIK-1, crmocoOHOCTh MpPEACTaBIATh aJCKBAaTHYIO COBPEMEHHOMY YPOBHIO
3HAHUM Hay4YHYIO KapTHHY MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX IIOJIOXKECHMIA,
3aKOHOB U METOJOB €CTECTBEHHBIX HAYK U MaTEMaTHKH;

e OIIK-2, cnocoOHOCTh BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTb MpOOJeM,
BO3HUKAIOIIKX B X0/€ MPO(ecCHOHAIBHOMN eATeIbHOCTH, MPUBJIEKATh A UX
pelIeHusl COOTBETCTBYIOIINNA (PU3NKO-MaTeMaTUYECKU arnmapar;

e OIIK-5, cnocoOGHOCTh UCIOJNB30BAaTh OCHOBHBIE TMPUEMbI O0OpabOTKHU W
IIPEICTABIICHUS] SKCIIEPUMEHTAIIBHBIX JIaHHBIX;

e OIIK-6, crtocoOHOCTh OCYHIECTBIATh MOMCK, XpaHEeHHEe, 00padOTKy M aHalu3
uH(pOpMaIMU U3 Pa3IUYHBIX UCTOYHUKOB M 0a3 JAaHHBIX, MPEICTABIATH €€ B
TpeOyemMoM (popmaTe ¢ UCIOIb30BaHUEM UH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHM;

o [IK-2, cnocoOHOCTH apryMeHTHpPOBAaHO BBIOMpAaTh U pEAIU30BHIBATH HA

npakTuke S(OPEKTUBHYI0O METOANKY SKCIEPUMEHTAIBHOTO HCCIIEI0BAHUS



apamMeTpoOB M XapaKTEPUCTUK NPUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
AJIEKTPOHHUKHU M HAHOZJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAYCHHUS.

B pesynpraTe uW3ydeHUs JaHHOM AUCHUIUIMHBL Yy  OOYYaroIIMXCS

bopMUPYIOTCS CEIYIONINE FIEMEHTHI KOMITETEHITHI:

Koa n
dopmyaupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETeHIHH

[1K-1, cioco6HOCTH aer KPHMCTALIOXMMUIECKME ¥ TEPMOJNHAMUYECKUE PUHIIMITEI
CTPOMTE MPOCTEMIIINE IPOLIECCOB CHHTE3a HAHOMATEPHAIIOB
¢usuaeckue n AHAM3UPOBATH CIIOCOOBI MOCTPOEHHUSI, CHHTE3a U METOJIOB
MaTCMaTHICCKHC T0JTy4€HUs] HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB
Mozienu nprbopos, Yaeet C MOCTEAYIOUIMM ONMCAHUEM HX CBOMCTB M JabHEMIIEro
CXEM, YCTPOMCTE U MpUMeHeHHs
YCTaHOBOK
3JIEKTPOHUKH M
HAHODJIEKTPHUKH
Pa3IUYHOTO
(YHKIMOHAIBEHOTO
HA3HAYCHMUS, A TAKKE KPHCTALIOXMMUYECKMMHU ¥ TEPMOAMHAMUYECKUMH
HCIIONB30BAT Brancer | PMHLHIAMI MPOLECCa CHTE3A HAHOMATEPHATOB, METOOM
CTaHIApTHBIE TIOJTyYEeHHs. HAHOCTPYKTYPHPOBAHHBIX MATEPHATIOB
TPOrpaMMHbIE HABBIKAMH PEIIEHUS MATEPHATIOBETIECKHX 32124
CpencTBa MX
KOMITLKOTEPHOTO
MOJIETMPOBAHUS
[1K-3, roToBHOCTB aer OCHOBBI CHHTE€3a HAHOMATEPUAIIOB ¥ IPMHIUIIBI PEICHHUS
aHAIM3UPOBATH U MaTepHaIOBEIUECKUX 32124
CHCTEMATHU3NPOBAT NPUMEHSTH HAYYHO-000CHOBAHHBIN MOAXO0/] K CHHTE3Y
PesyIbTAThL Ymeer HAaHOMATEPUAIIOB U HAHOCTPYKTYP M U3yYEHHIO UX CBOMCTB
UCCIIEI0BAHNIA,
HPEICTABIATD HAYYHO-000CHOBaHHBIM TIOJX0JI0M K pa3paboTKe IIPOLECCOB
MaTcprajibl B BUIC HOJIy4€HHs] HAHOMATEPHAJIOB, K U3YYEHUIO UX CBOUCTB,
Hay4HBIX OT4CTOB, Braneer BIUSHUIO METO/IOB TIOJTYYEHUS Ha MOIAU(PHUKAINIO CTPYKTYPHI U
HY6HHKaHHHV’ CBOMCTB HAHOMATEPUAJIOB
pE3eHTAIHI

Jliist hopMHUpOBaHUS BBINICYKAa3aHHBIX KOMIIETSHITMI B paMKaxX JTACIUTLTAHBI

«CHHTE3 U CBOICTBA HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB)» MPUMEHSIIOTCS

CJIEIYIOLIUE METO/Ibl aKTUBHOIO/ HHTEPAKTUBHOIO O0YUYEHHUS:

® JICKIIUS Mpecc-KOH(DepeHIus

® KOJUICKTHBHAA MBICIIMTCIIbHAA ACATCIIBHOCTD

npoOJieMHasi CUTyaIus.

A Taxke MHIUBHUIYyaJbHbIE METOJbl AKTUBHOTO OOYUYEHUS:

¢ BBIIIOJHCHHUC IIPAKTHUYCCKHUX 3a/1a4y.




AHHOTAUMS JUCHUILTHHBI
«DyHIaMeHTaJIbHbIE CTPYKTYPbI MATEPUU U HHPOPpMAITHI)

PaGouass mnporpamma  y4yeOHOM  AUCHUIUIMHBL  «DyHJaMEHTaJbHBIC
CTPYKTYpBl MaTepuu U WHGPOpMalum» paspaboTaHa IJjid CTYACHTOB 4 Kypca Io
HarnpaBieHU0 1oAroToBKU 11.03.04 «DiekTpoHMKAa W HAHOAJIEKTPOHUKA» B
cootBeTcTBUM ¢ TpeboBanussMu OC BO JIBOY no nanHOMy HanpapieHUIO.

Hucrummaa «DOyHAaMEeHTaIbHBIC CTPYKTYpPhl MaTepuu W WH(pOpMaIuu u
MeTO/1bl 00pabOTKHM ONTUYECKON HH(DOPMAITUUY» BXOAUT B AUCIUIUIMHBI [0 BEIOOPY
BapUaTUBHOM yacTh MoayJisi b1.

OO0mast TpyJOEMKOCTh OCBOEHHUS AMCLMIUIMHBI COCTaBiseT 4 3a4yeTHbIC
enuHuIlpl, 144 yaca. Y4eOHBIM IJIAHOM MIPETYCMOTPEHBI JEKIUOHHBIEC 3aHaTus (20
4yacoB), nmpakTudeckue 3aHsATus (50 yacoB) camocTosiTenbHast pabora ctynenTa (74
yaca). JluciuruinHaa peanusyercst Ha 4 Kypce B 8 ceMecTpax.

Hean: comeiicTBHe  TOJMYYEHHIO  CTyACHTaMH  (DyHIaMEHTaJIbHOTO
oOpazoBaHus, (OpPMHUPOBAHUE Yy CTYJACHTOB SICHBIX TNPEACTaBICHUNA 00
DKCTPEMAJIBHOM  XPOHOTOIE,  HUEPAPXUYECKOW  CTPYKTYpEe  MHUPO3LAHUs,
byHIaMEHTAIBHBIX B3aUMOJICUCTBUSAX, €AUHBIX TEOPHUSX, TITOOATBHOM 3BOJIIOIUN
YHuBepcyma OT MOMEHTa boJIbIIOro B3ppiBa 10 HALIMX JTHEH.

3agaum:

e (QopmupoBaHue Yy CTYIEHTOB 3HaHMM: O NPOCTPAHCTBEHHO-BPEMEHHBIX
napameTpax 3KCTPEMaJIbHOTO XPOHOTOIIA, O BCEX CTPYKTYPHBIX UEPAPXUUECKUX
YPOBHSIX YHUBEpPCyMa OT CyNepoOBEAWHEHUS M KBAPKOB C JIENTOHAMH [0
ropu3onTa BcenenHol, o mnpupoae (yHIaMEHTAIbHBIX B3aUMOJCUCTBUUA U
npobieme ux yHuduUKaImm, 00 nepapxuu BPeMEHHBIX ITKaJ;

e (QopmupoBaHHe y CTYIAEHTOB 3HaHUW: 00  OCHOBHBIX  3JIEMEHTax
JUHTBUCTUYECKUX, JIOTUYECKUX U (OpMaIbHO-MAaTeMaTHYECKUX CTPYKTYD,
UJICOJIOTUM KATeTOpuii M (PYHKTOPOB, OO0 OCHOBHBIX TMOJOXKEHUSX TEOPUHU
TOIIOCOB;

e (opmMupoBaHHE y CTYJEHTOB 3HAHMI: O MOCJIEAOBATEILHOCTH BCEX JTAloOB

rJ100aMbHOM 3BOIONMHN YHHUBEpcyMa OT Bojbinoro B3pbiBa A0 COIMOreHe3a U



HBOJIIOLIMM CEMUOTHMYECKUX CHCTEM OT BO3HUKHOBEHHS S3bIKAa IO TECCEpakTa
byHIaMEHTaNbHBIX  (U3WYECKUX  TEOpUl W mpoOieM  yHUUKAIUH
€CTECTBEHHOHAYYHOT'0, TEXHUYECKOTO U TYMaHUTAPHOI'O 3HAHUS;
dbopMHpoOBaHUE y CTYJACHTOB YMEHHUS BIHCATh JIOOYI0 HAydHYIO TIPOOJIEeMy B
KOHTEKCT TJ100aJIbHOM SBOJIOIHH, OLIEHUTh BO3MOXKHOCTH €€ (popMallh3aluu 1
NEPCIIEKTUB Pa3peIUMOCTH;

dopMupoBaHHEe y  CTYyJEHTOB  yMEHHUA  MPOBOJUTH  KAue€CTBEHHBIH
CEMAHTUYECKUH, JIOTUYECKUH U (OpManbHBIA aHAIW3 HAYYHBIX KOHIEMIHUH,
YMEHHMSI BBIIESTh OCHOBHBIE KOHLIETITHI aHAJTU3UPYEMO TUIIOTE3bl U HAXOIUTh
WX JUaXpPOHHBIE UCTOPUKO-CEMAHTHUYECKHUE TOMOJIOTH, YMEHHUSI OTOPAaKOBHIBAThH
BHYTpPEHHE MPOTUBOPEUNBHIE TUITOTE3BI; BIAJCTh SJIEMEHTAMU MaTeMaTHUECKON
JVHTBUCTUKH, KJIACCUYECKMMU M HEKJIACCUYECKHUMM JIOTMKAaMH, OCHOBHBIMHU
MPEICTaBICHUSIMA TEOPUHU TOMIOCOB;

(GopMUpOBaHUE y CTYAEHTOB YMEHHMs ONEPUPOBATH OCHOBHBIMU CTPYKTYpPHO-
(YHKIIMOHAJIBHBIMU TPEACTABICHUSIMH MHUPOIOTUYECKOT0, (PUIOCOPCKOro U
HAyYHOTO MHUPOBO33PEHUS;

HAayYuThb  CTYACHTOB  TIOJb30BaThCS  ILIEHTPAIBHBIMH  TOJOXKCHUSIMU
YHUQUIMPYIOMIEH MapaaiurMbl U OOpPOBCKUM MPUHIMIIOM COOTBETCTBHS IS
KBaJTM(DUIIMPOBAHHON KPUTUKH TICEBIOHAYIHBIX «TCOPHUII».

JIns yCremHoro u3ydeHus IUCUUIUINHBI «DyHIaMEHTalbHbIE CTPYKTYPHI

MaTepud W HHPOPMAUW» Y OOYYAIOIMIUXCS JIOJDKHBI OBITh C(HOPMHPOBAHBI

CJIeAYIONINE TPEeABAPUTEILHBIC KOMITIETCHIUN:

CIIOCOOHOCTH MCTOIB30BaTh OCHOBHI (MI0CO(DCKUX 3HAHUHN TSI (POPMUPOBAHUS
MHpoBo33peHueckoit mozunuu (OK-1);

CIIOCOOHOCTh  BBISBJISITh ~ €CTECTBEHHOHAYYHYIO  CYIIHOCTH  TpoOOJieM,
BO3HUKAIOIIUX B XOJ€ MPOQECCHOHATLHON JEATeIbHOCTH, MPUBJICKATh IS UX
pEIIeHHs] COOTBETCTBYIONMUHN (hru3mko-maTematudeckuii anmapat (OIIK-2);

B pesynabrare wu3ydeHus JAaHHOM JUCHUIUIMHBL Y  OOydJarouuxcs

bopMHPYIOTCS CAEAYIOMNE KOMITCTCHIIUN:



Koa

(popmyupoBka Jransl popMUPOBaAHUS KOMIETEHIIUN
KOMIETEeHIHH
OIIK-7, IIPOCTPAHCTBEHHO-BPEMEHHBIE [TapaMeTPhI
CIOCOOHOCTh IKCTPEMAIBHOIO XPOHOTOIIA, CTPYKTYPHBIC
YYUTHIBATH 3HaeT HepapXU4eCcKue YpOBHU YHUBEPCYMa, IPUPOILY
COBPEMEHHBIC byHIaMEHTAILHBIX B3aUMOJICHCTBUI U IPOOIIEMY HX
TCH/ICHIIUH Pa3BUTHUS yHU(DHUKALAN, HEPAPXHUIO0 BPEMEHHBIX IIKAJ
SJICKTPOHHMKH, OIEpHPOBATHL OCHOBHBIMH CTPYKTYPHO-
MSMCPUTCIILHOM 1 Vaeer (GYHKIIMOHATBHBIMHE TIPEICTABICHUSIMH
BBITHUCIUTEILHON MHPOIIOTHIECKOT0, HPUIOCOPCKOro ¥ HAYYHOTO
TCXHHUKH, MHPOBO33pEHUS
UH()OPMAIIMOHHBIX
TEXHOJIOTHI B CBOEH
npodeccHoHATbHOI Brnageer | sneMeHTaMu MaTeMaTHYECKOM JTMHIBUCTHKH
JCSITeIIbHOCTH
OCHOBHBIE 3JIEMEHTBI JIMHTBUCTHYECKUX, JIOTHUECKHX
3naer 1 popMaTbHO-MaTeMaTHUECKUX CTPYKTYD,
[1K-9, UJICOJIOTUH KAaTEropuil U (PyHKTOPOB, OCHOBHBIE
CIOCOOHOCTB TOJIOKCHHSI TCOPUH TOIIOCOB
BBITOJIHATH PAOOTHI 110 = "
. MIPOBOJINTH KAYECTBEHHBIA CEMaHTHYCCKHUH,
TEXHOJOTUIECKOU . N
JIOTMYECKUH U (OPMaTbHBIN aHAIN3 HAYYHBIX
MIOJITOTOBKE N
KOHIICTIIIMH, BBIICISITH OCHOBHBIC KOHIICIITHI
POM3BOICTBA N
Vmeer aHAJIM3UPYEMOM TMITOTE3bI U HAXOIUTh UX
MaTepHaIoB U
. . JTMaxPOHHBIC HCTOPUKO-CEMAHTHYECKHE TOMOJIOTH,
U371 3JICKTPOHHOM
yYMEHHSI OTOPAKOBBIBATH BHYTPEHHE MPOTHBOPEUNBBIC
TEXHHUKH
THITOTE3BI
KJIACCUYECKMMHU U HEKJIACCUYECKUMHU JIOTUKAMH,
Bnaneer

OCHOBHBIMHU IIPEACTABICHUAMHA TCOPHUH TOIIOCOB

I[JISI (bOpMHpOBaHI/ISI BBIIICYKA3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«DyHIaMEHTAJIbHBIE CTPYKTYPbI

MaTepu W HWHGOPMAIMNY TMPUMEHSIOTCS

CJIEIyIOLIME METO/Abl AaKTUBHOTO/ MHTEPAKTUBHOIO OOYYEHHsS: MO3TOBOM HITYpM,

JUCKYCCHSL.



AHHOTAUMS JUCHUILTHHBI
«ITpouecchl MoJiy4eHUs] HAHOYACTHUI] U HAHOMATEPUAJIOB, HAHOTEXHOJIOTUI»

Pabouast mporpamma gucuurinHbl «IIporieccsl mojydeHus HAaHOYACTHUIl U
HAaHOMATEPHUAJIOB, HAHOTEXHOJOTMW» pa3paboTaHa sl CTyIeHTOB 4 Kypca,
oOydaromuxcst 1o HampaBieHuto mnoarotoBku 11.03.04 «OnexTpoHuka u
HAHORJIGKTPOHUKA», B COOTBETCTBUE C TpeOOBaHHSIMU  00pa30BaTEIBLHOIO
CTaH/ApTa, CaMOCTOSITEIbHO  ycTaHaBiuBaemoro JIBOY mno  pgaHHOMY
HaIpaBJICHUIO.

Jucuuminna «IIporecchl MoOaydeHUsT HAHOYACTUI[ M HAHOMATEPHUAJIOB,
HAHOTEXHOJIOTUW» BXOAUT B OJIOK JUCIHUILIMH IO BHIOOPY CTYJIEHTOB BapyUaTUBHOU
4acT Mpo¢dheCcCUuOHATBHOTO IHUKIIA.

O6miass TPyJ0EMKOCTh OCBOCHHSI JHMCIUIUIMHBI COCTaBJISIET 4 3auyeTHbBIC
enuHuIpl, 144 yaca. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI JEKIIMOHHBIE 3aHsTHs (20
4yacoB), mpakTudeckue pabotsl (50 yacoB) camocTositenbHas pabota (74 dyaca).
JucuunnrHaa peanusyercs Ha 4 Kypce B 8-M CeMeCTpe.

Hean Kypca: MOATOTOBKA CIIELIMAIINCTOB HaHOTEXHOJIOTOB,
pazOuparonmxcs BO BCEX BHJAX HAHOMATEPUAJIOB W 3HAIOIMIMX METOJAbl HX
MOJTYYEHHS.

3agaum  Kypca:  O3HAKOMJICHHE  CTYJIGHTOB C  KJaccHU(UKaIHeH
HAHOMATEPUAJIOB IO CTPYKTYPHBIM MpHU3HAKaM (HAHOMATEepUaJIbl MOAPa3ACISIIOTCS
Ha HAHOYACTUIIBI M HAHOCTPYKTYPUPOBAHHBIE MaTrepualbl, KOTOPHIE B CBOIO
ouepellb  MOAPA3ACISAIOTCS HA  KOHCOJMIMPOBAHHBIE  HAaHOMATEpHalbl U
HAHOJUCIIEpCUHU) W  00JIacThI0O WX nOpuMeHeHus. Jig kaxgoro Buaa
HAaHOMATEpUAJIOB  CYIIECTBYET HECKOJBKO TEXHOJIOTMM TmonyyeHus. Bcee
TEXHOJIOTUH MO>KHO Pa3/eNuTh Ha JBa BHUJA - HAHOTEXHOJIOTHU «CBEPXY-BHU3» U
HAHOTEXHOJIOTUU «CHU3Y-BBEPX».

JIJisi yCHenrHOro W3y4YeHUs AUCIUIUIMHBI Y OOYYarOMINXCS JOJDKHBI OBITH

chopMUpPOBaHbI CIACAYIOIIUE TTPEABAPUTEIBLHBIE KOMITIETECHIINU:



® CIMOCOOHOCTh  BBISBIISITh  ©CTECTBEHHOHAYYHYIO  CYIIHOCTH  TIPOOeM,
BO3ZHHKAIOMIUX B X0JI¢ TPO(PECCHOHATIEHON ACSITEIBPHOCTH, TPUBJICKATh IS UX
pelieHus: COOTBETCTBYIOMMMA Pu3nko-MareMaruueckuii anmapar (OI1K-2);

® CIMOCOOHOCTh pemaTh 3ajJauyd aHajiM3a M pacuera  XapaKTepUCTHUK
anektpuueckux mnenei (OITK-3);

® TOTOBHOCTh  NPUMEHSTh  COBPEMEHHbIE  CPEICTBA  BBINOJIHEHUS |
peaaKkTUpPOBaHUSI U300paKEHUN U YEPTEKEH, U MOJATOTOBKH KOHCTPYKTOPCKO-
TexHonornyeckot nokymentanuu (OIIK-4);

® CIOCOOHOCTh HMCIOJIb30BaTh OCHOBHBIE MPUEMbI 00pabOTKH W TPEICTaBIICHUS
sKcrepuMeHTanbHbIX JaHHbIX (OI1K-5);

® CIOCOOHOCTh OCYIIECTBJISATh IIOMCK, XpaHEHue, o0paboTKy M aHaIu3
uHpOpMaIMu U3 Pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, MPEACTABIATH €€ B
TpebyeMoM (popmaTe ¢ UCTIOIb30BaHNEM UH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
ceteBbIx TexHoJoruit (OI1K-6);

® CIOCOOHOCTH HUCMOJIb30BATh HOPMATUBHBIE JOKYMEHTHI B CBOCH NIESITEIHLHOCTH
(OIIK-8);

® CIOCOOHOCTh HCIOJIB30BaTh HABBIKM PabOTHI C KOMIIBIOTEPOM, BIAAETh
MeToaMu UHGOPMAIMOHHBIX TEXHOJOTHM, COOII0IaTh OCHOBHBIE TpeOOBaHUS
uHdopmarmonno 6ezonacHoctu (OITK-9).

B pesynprare uW3ydeHus JaHHOW JUCIHUIUIMHBL Yy  OOyYaroniuxcs

bopMHpYIOTCA CAEAYIOIINE KOMIIETEHLIHH (3JI€MEHThI KOMIIETEHIINM ):

Kon u

¢popmympoBka Jtanbl GOpMHPOBAHMA KOMIIETEHIMHU

KOMIIETCHIIMHU
OIIK-7, IIPUHLHUIIBI YCTPOUCTBA COBPEMEHHBIX JJIEKTPOHHBIX
CITOCOOHOCTH puOOPOB, UX XapaKTEPUCTUKH, ITpe/IeIbHbIE YCIOBUS
YUUTBIBATE 3naer (GyHKIIMOHMPOBAHUA, 3aBHCHMOCTH XapaKTEPUCTHK M
COBpEMEHHBIE mapaMETpOB OT YCJIOBHUHU SKCILTyaTalluu, METO/IbI
TeHICHITNH paboThI ¢ U3MEPUTENIBHBIMU PUOOPAMU U
pa3sBHUTHS W3MEPUTENIBHBIMUA KOMIUIEKCAMM.
SJICKTPOHHKHY, JKCIUTYyaTUPOBATh COBPEMEHHBIE U3MEPUTEIILHBIE
M3MEPHUTEIIbHON 1 MpUOOPHI 1 KOMITJIEKCHI, pab0TaTh Ha BEIYUCITUTEILHOM
BBIYHCITHTEIbHOM Ywmeer 000py/I0BaHUY; TPUMEHATh HH(GOPMAIIMOHHBIE U
TCXHHKH, KOMMYHUKAIMOHHEIE TEXHOJIOTHH B PELICHUN
MH(pOPMALOHHBIX MPAaKTUYECKUX 3a]1a4.




TEXHOJIOTHI B CBOEH CpeIcTBaMu NepeIavu U MOJIYICHHS JTaHHBIX,
npodecCHOHABLHOM HaBbIKAMH MCIOJIb30BAHUS ONIEPALIMOHHBIX CHCTEM,
JIeITEIbHOCTH; Bnageer CETEBBIX TEXHOJIOTHI M OCHOBHBIX CPEJICTB Pa3pabOTKH
MIPOrpaMMHOT0 00€ecTIeueHUsI, OCHOBaMU
MOJICIIMPOBAHUS YJICKTPOHHBIX TPHOOPOB M CXEM.

OCHOBHBIC U aJIbTCPHATHBHBIC METOJUKHU

TIK-9, naeT HKCIEPUMEHTAIBHOTO U3YYEHUS] HAHOYACTHIL 1
CIIOCOBHOCTE HaHOMAaTepHaaoB, 0COOEHHOCTH OTOOPA U TIOATOTOBKH
BBITIOJHATH PabOTHI 00pasIoB Is aHau3a

o IUIAHHPOBATH YKCIIEPUMEHTAIBHBIE UCCIIEI0BAHMS,
TEXHOJIOTHYECKOU Veer BBEIOMpATh HEOOXOAMMBIE IPUOOPHI U 000pYIOBaHUE,
HIOITOTOBKE BBITIOJIHATH M3MEPEHHS TTAPaMETPOB M OIPEIEIIAT
POM3BO/ICTBA XapaKTEPUCTHKN HAHOYACTHIl M HAHOMATEPHAJIOB
Marepnaios 1 HaBBIKAMH PaOOTHI ¢ H3MEPUTEILHBIMU IPUOOPAMH U
uspem YCTAaHOBKAMH, MCIIOJIb3YEMbBIMU JIJIsI

SJICKTPOHHON IKCIIEPUMEHTAILHOTO UCCIICIOBAHMS HAHOTACTHUI] U
TEXHHUKH. Buaneer

HaHOMAaTepHAaJIOB, MpUeMaMu 00padOTKU
MHOT'OKPATHBIX U3MEPEHUN U ONpeIeICHUS
MOTPEIIHOCTH U3MEPEHUI

I[JIH (bOpMHpOBaHI/ISI BBIIICYKA3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI
INPUMCHAIOTCA CJIICAYIOINUC MCTOAbI AKTHUBHOI'O / HHTCPAKTHUBHOI'O O6y‘-ICHI/IH:

CEMUHAP-IUCKYCCHSI, KPYTJIbII CTOJ.



AHHOTAIUS TUCHTUNTIHHBI
«IIpueMHHMKH U3J1y4eHHs U (POTONPUEMHBIE YCTPOMCTBA)

PabGouass mporpamma ydeOHOM AMCHUIUIMHBI «lIpUeMHUKH W3TydeHUS U
dboTonpueMHbIE  YCTPOWCTBa» paspaboTaHa s CTyOEeHTOB 4 Kypca IIo
HamnpasieHnto 11.03.04 «DieKTpoHMKa M HAHODJIEKTPOHHKA» B COOTBETCTBUU C
tpeboBanusimu OC BO JIBOY no nanHoMy HanpaBlIEHHUIO.

Hucrummaa «[IprueMHUKH ONTHYECKOTO W3Iy4YeHUs U (POTONmpHEMHBIC
YCTPOMCTBA» BXOJUT B JUCHUIUIMHBI 10 BEIOOPY BapuaTUBHOM yacTh Moyiis bl.

OOmiasi TPyJOEMKOCTh OCBOEHHUS JTUCIUIUIMHBI COCTaBJSIET 3 3adeTHHIC
eauHuIbl, 108 dacoB. Y4YeOHBIM IJIAHOM MPETYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS
(36 gacoB), nabopatopHbie padoTsl (18 yacoB), camocTosITelIbHAsE paboTa CTyJeHTa
(54 gaca). [luciunmHa peanusyercs Ha 4 Kypce B 7 ceMecTpe.

Heab: wu3yueHue BaKHEUIIUX (PU3MUECKUX MPOIECCOB, SBJICHUM W
3aKOHOMEPHOCTEW, ONPEAEIAIOMUX padoTy MIPUEMHUKOB U3Iy4CHUS, UX OCHOBHbIE
napameTpbl U XapaKTEPUCTUKH, CXEMbl MX BKIIIOUEHHS W O0JIACTH NPUMEHEHUS
pa3IMYHBIX THUIIOB TPUEMHUKOB OMNTHYECKOTO U3IydeHUs, (HOpPMUPOBAHHE
HABBIKOB pacyeTa M HKCIEPUMEHTAIbHOIO UCCIIEI0BAHNS OCHOBHBIX MTAPAMETPOB U
XapaKTepUCTUK OCHOBHBIX TUIIOB TPUEMHUKOB U3ITYYEHUS.

3agaun:

e (opmMupoBaHHE Y CTYJICHTOB 3HAHUU 00 OCHOBHBIX MAaTE€MaTHUYECKUX MOJEISAX
(OTONPUEMHUKOB U METOJIOB pacyeTa UX OCHOBHBIX MTapaMETPOB;

e (opMuUpOBaHHE Y CTYJICHTOB HABBIKOB MOCTPOEHHUS MATEMATHUECKUX MOJIENeH
MPUEMHUKOB ONTHYECKOTO U3ITyUYEHHUS,

e (opmMupoBaHHE Yy CTYJEHTOB HAaBBIKOB pacyeTa OCHOBHBIX I1apaMeTpOB
MPUEMHHUKOB ONTUYECKOTO U3IIyYEHUS,

e (QopmupoBaHue 'y  CTYACHTOB 3HAaHUM 00  OCHOBHBIX  METOJax
HKCIIEPUMEHTAJILHOTO HMCCJIEOBAHMS MapaMeTpOB MPUEMHHUKOB ONTHYECKOTO
U3JIy4YEHUS;

e (opMupOBaHHE y CTYJACHTOB HABBIKOB JKCIEPUMEHTAIBHOTO HCCIIECIOBAHUS

napaMeTpoOB IPUECMHUKOB OIITHYCCKOTO U3JTYUCHH;



e (opmMupoBaHHE Yy CTYJCHTOB 3HAHWW O METO/aX aHAIHM3a W CHUCTEMaTHU3AINH
pe3yJabTAaTOB  HUCCIEOBAHMI  MAapaMeTpOB  MPUEMHUKOB  ONTHUYECKOTO
U3IIyYEHUS;

e (opmMupoBaHHE Y CTYJICHTOB HaBBIKOB aHAJIM3a U CUCTEMAaTH3allUU PE3YJIbTaTOB
UCCIIEIOBAaHUM MapaMeTPOB MPUEMHUKOB ONTUYECKOTO U3ITyUYCHUS;

e (opmupoBaHHe Yy CTYICHTOB 3HAHUN O METOJAaX pacyeTa U MPOCKTUPOBAHMS
(bOTONPUEMHBIX YCTPOUCTB;

e (opmMupoBaHWE Yy CTYJCHTOB HAaBBIKOB pacueTa W MPOCKTUPOBAHHS
(GbOoTONPHUEMHBIX YCTPOMCTB.

JIns  ycHmemHoro W3y4eHusi AUCUUIUIMHBL <«lIpUeMHHKH ONTHYECKOrO
U3JIydeHUuss M (HOTONMPUEMHBIE YCTPOMCTBa» Yy OOY4YaIOUIUXCS JIOJDKHBI OBITh
c(hopMUpPOBaHbI CIAEAYIONIUE TPEABAPUTEIHLHBIC KOMIETEHIIUN:
® CIOCOOHOCTh TMPEJCTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMM

HAay4YHYI0 KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUW, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX HayK U MaTtemaTtuku (OIIK-1);

® CIOCOOHOCTh  BBISIBIISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  IIpoOIeM,
BO3HUKAIOIIUX B XOJ€ MPOQPECCUOHATBLHON JEATeIbHOCTH, MPUBJICKATh JJIS UX
pelIeHus COOTBETCTBYIOMNM (u3nko-mMaremaTudeckuii annapat (OI1K-2);

® CIOCOOHOCTh OCYHIIECTBJISATh TIOMCK, XpaHEHue, o0paboTKy U aHaIu3
uH(pOpMAIUU U3 PA3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpedyemMoM (popMarte ¢ UCTOIb30BaHUEM WH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX U
ceteBbIx TexHoJorui (OIIK-6).

B pesynabrare wu3ydyeHus JAaHHOM JUCHUIUIMHBL Yy  OOy4YarOUIUXcCs

bopMUPYIOTCS ClleyIomue MpodecCuoHAIbHBIC KOMITCTCHITUH:

Kox u popry:mposka Jransl popMUpPOBaAHUS KOMIIETEHIIUH
KOMIIETECHIIUH

IIK-3, roTOBHOCTH METOJIbI AHAJIN3a U CUCTEMATU3 AU
aHAJIU3UPOBATH U 3HaeT pe3yJIbTaTOB MCCIEN0BAHNUN IaPAMETPOB
CHUCTEMATHU3UPOBATh IIPUEMHHUKOB ONTHYECKOTO U3ITy4EHUS
pe3yJIbTaThl HCCIIE0BaHNUH, IIPUMEHATh METOMBI AHATIN3a U
HPEACTABIIATE MATCPHAIIBI B Veer CUCTEMATU3ALMH PE3YIbTATOB HUCCIIEI0BaHUN
BHJIC HAYYHBIX OTYCTOB, IapaMeTpPOB IPUEMHHUKOB ONITUYECKOTO
nyOIuKanui, mpe3eHTauii M3ITydeHus




METOJaMM aHa/JIM3a U CUCTEMaTHU3alluu

Bunaneer pe3yabTaTOB UCCIIEIOBAHUN I1ApaMETPOB
IIPUEMHHUKOB OIITUYECKOTO U3ITy4EHUS
METOJIUKH TEXHOJIOTMYECKON O OTOBKU
I1K-9, cniocobnocTh 3Haer MPOM3BOICTBA IPUEMHHUKOB OIITUYECKOTO
BBINOJIHATH pabOTHI 110 M3ITydeHUS
TEXHOJIOTMYECKOU
OCYLIECTBIIATh ITOATOTOBKY IIPOU3BOACTBA
IIOArOTOBKE ITPOU3BOJCTBA Ymeer
. IIPUEMHHUKOB ONTHYECKOIO U3JIy4EHUs
MaTepHUaJIOB U U3ICIIHN
3JIEKTPOHHOI TeXHUKH Braxeer HaBBIKaMU IIOJrOTOBKU IIPOU3BOCTBA

MPHUEMHUKOB OIITUYCCKOT'O U3JTYUCHUA

I{J’ISI q)OpMI/IPOBaHI/IH BBIIIICYKA3aHHBIX KOMHGTCHHI/If;I B paMKax OUCIHHIIIIMHBI

«IIpueMHuKN  W3My4YEHHS

U (QOTONpPUEMHBIE YCTPOMCTBAa» MPUMEHSIOTCA

ciacayrommuc MCETOIbI aKTUBHOTO/ HHTCPAKTHUBHOT'O 06yquH;1: MO3TOBOM HTYypM,

JIACKYCCHSL.



AHHOTAUMS JUCHUILTHHBI
«DU3UKA ¥ TEXHOJIOTUSI KBAHTOBBIX NPUOOPOB»

VYyeOnas nucuuriuHa «®DuU3uMKa W TEXHOJOTUS KBAHTOBBIX MPUOOPOBY»
paspaboTaHa s CTyAeHTOB 4 Kypca HampaBiaeHuss moarotoBku 11.03.04
«DNEeKTPOHUKA U HAHOMJIEKTPOHHMKA» B COOTBETCTBUU C TpeOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAApPTa, CAMOCTOSATEIBHO ycTaHaBIuBaemoro [[BOY.

OO6mrast TpymoeMKOCTh OcBOeHUsT auciuiuinabl cocTaisieT 3 3E (108 gac.).
Yy4eOHbIM MIIaHOM TpeaycMOTpeHbl Jiekiuu (40 yac.), cemuHapckue 3aHstus (14
yac.) U camocTosiTelnbHas pabota cryaeHta (54 uyac.). Hucuumnuna «®duzuka u
TEXHOJIOTHSI KBAHTOBBIX NPUOOPOB» BXOJUT B BapUaTHUBHYK) 4YacTh LHKJIA
JUCHMIUIMH 00pa30BaTeIbHON MpOrpaMMsbl (pasfen — JAUCHUIUIMHBI O BBIOODY),
peanu3syercs Ha 4 Kypce, B 8 ceMecTpe.

Hucrumnaa «®du3uka 1 TEXHOJIOTHUS KBAHTOBBIX MPUOOPOB) JIOTUUECKH U
COJIEPKATEJIbHO CBSI3aHa C TakUMHM KypcamH, Kak «@PuU3HYecKHue OCHOBBI
DIIEKTPOHUKUY, «Marepuansl AIEKTPOHHON TEXHUKWUY, «Dusznka
KOHJICHCUPOBAHHOTO COCTOSIHUSIY, «®Dusuka MOJIYIIPOBOJHUKOB u
HHU3KOpa3MepHbIX  cucteM» U «Hanosnektponuka». @TKII  saBnsercs
3aBeplIaloIIel TUCIUIUIMHON crenuanu3ainn, Kotopas GopMupyeT KOMIETeHIUU
CTYZ€HTa B 00JIaCTH peaau3alui KBAaHTOBO-MEXaHUUECKHUX MPOLIECCOB B PEATIbHBIX
MOJIyIPOBOJHUKOBBIX MPUOOpax (TpaH3UCTOpax).

Heab n3yueHns NUCHUILIMHBI - TIOJITOTOBKA aKaJeMUYECKUX OakaiaBpOB B
00JaCTM HAHOTEXHOJOTMWA B DJEKTPOHHUKE, TMOHUMAIOMIMX (PU3HYECKHE U
TEXHOJIOTUYECKHE AaCHEeKThl pa3padOTKM W TEXHOJOIMYECKOrO BOIUIOLIEHUS
reTepONEPEXOAHBIX TPAH3UCTOPOB, BKIIFOYAsI TPAH3UCTOPHI HA TOPSYUX HOCUTEISAX
M TPaH3UCTOPhl HA KBAHTOBBIX J(d@eKxrax, a TakkKe MNepCrleKTUBbl HX
UCIIOJIb30BaHUs JJIs1 pa3pabOTKH CBEPXObICTPOIEHCTBYIOMIMX HHTETPAIBHBIX CXEM.

3agaum:

dopMUpOBaHUE Y CTYACHTOB CIEAYIOIINUX 3HAHUM:
® TIOHSATUWHBIN ammapar KBAaHTOBOW MEXaHUKH, HJis 0oJiee MOJHOTO W TOYHOTO

MOHUMAaHUs (POPMUPOBAHUS IIECKTPOHHON CTPYKTYPhI CUCTEM C MOHMKEHHOMN



pPa3MEpPHOCTBIO (KBAaHTOBBIX $IM, KBAHTOBBIX IPOBOJIOK, KBAHTOBBIX TOYEK H
CBEPXPELIETOK Ha UX OCHOBE);

® [[EJIOCTHOE TPEACTABICHHE O (U3UKE MPOLECCOB OECCTOIKHOBUTEIBHOTO
(OGanmnucTHYECKOro MEPEHOCca) B TPAH3UCTOPHBIX CTPYKTYpaX M €ro BIMSHUHU Ha
ObICTpOACHicTBHE TPUOOPOB;

® [IPEJICTABICHUE O B3aUMOCBSI3U JJIEKTPOHHON CTPYKTYPhl T'€TEPONEPEXOIOB,
YCJIOBUM KBAHTOBAaHHUS SJEKTPOHHOIO ra3a, TOJIIHWHBI U JIETUPOBAHUS CIIOEB
TPaH3UCTOPHBIX CIIOEB, MCIOJIb30BAaHUS JBOMHBIX TYHHEIBHBIX OapbepoB C
KBAaHTOBOMW SIMOW IPU MNOCTPOEHHUH TE€TEPOCTPYKTYPHBIX TPAH3UCTOPOB, B TOM
YHUCJIe TPAH3UCTOPOB HA KBAHTOBBIX 3 (PeKTax.

® [IPEACTABJICHUS 00 OCOOCHHOCTAX TEXHOJIOTMYECKUX MPOLECCax MPU CO3AAHHUH
rereponepexoHbIX  TPAaH3UCTOPOB, OAUIMCTUYECKMX  TPAaH3UCTOPOB U
TPaH3UCTOPOB Ha KBaHTOBBIX s dexrax JUISL CO3JIaHHUs
CBEpXOBICTPOACHCTBYIOUIUX UHTETPAIIBHBIX MUKPOCXEM.

JUIsl yCIIemHOr0 M3y4eHUs AUCUUILUIHBI «DHU3MKa U TEXHOJIOTHSI KBAHTOBBIX
npudoOpoB» y oOydaroumxcss HOJKHBI OBbITh C(OPMHUPOBAHBI CJeAyHOlIHe
NpeaBapuTeJbHbIC KOMIICTCHIUH:

e OIIK-1 cnocoOGHOCTh MpPEACTaBIATh AaJEKBAaTHYIO COBPEMEHHOMY YPOBHIO
3HAHMM HAy4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJOKEHHMH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MAaTEMATUKH;

e OIIK-2 cmocoGHOCTh BBHISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh HpOOJieM,
BO3ZHMKAIOIIMX B X0JI€¢ MPOPECCUOHATILHON ACSITENbHOCTH, TPUBJIEKATh ISl UX
pelieHus: COOTBETCTBYIOIMINM (PU3NKO-MaTeMaTUYECKU armapar

e OIIK-7 cnocoOHOCTh yUYWUTHIBATH COBPEMEHHBIC TEHACHIIMU PA3BUTUS
AIEKTPOHUKH, U3MEpPUTETBHOM U BBIYHCIIUTEIHHOM TEXHUKH,
MH(OPMAIMOHHBIX TEXHOJIOTUI B CBOEH NMpodhecCuOHATBHOU NeATeIbHOCTH.

B pesynbrare u3yueHus JaHHOM JAMCHUIUIMHBL y  OOy4aroumxcs
dbopmupyroTcs  crenayronme MmpodhecCHOHAIbHBIE  KOMMETEHIUH  (3JIEMEHTHI

KOMIIETCHITU ).

Koa u \ Jranbl GOpMHPOBAHMSA KOMIIETCHIIMH




dopmyaupoBka
KOMIETEeHIUH
METOMKH IKCIIEPUMEHTATIBLHOTO UCCIICIOBAHUS
napamMeTpoB U XapaKTEePUCTUK MPHOOPOB, CXEM,
YCTPOKUCTB U YCTAaHOBOK 3JICKTPOHHUKH U
3Haer HAHOAJIEKTPOHUKH PA3IMYHOTO (PyHKINOHAIHLHOTO
Ha3HAYCHUS;
METOJIbI PeAIU3alMK Ha TIPAKTHKE Pa3IMYHBIX TOAX0I0B
[1K-3, FOTOBHOCTB K UCCIICZIOBAaHHIO XapaKTEPUCTHK MPUOOPOB.
aHAJIM3UPOBATh U AHAIM3UPOBATh PE3YJbTATHI IKCIIEPUMEHTABHBIX
CHCTEMaTH3HPOBATh WCCIICIOBAaHHI MTapaMETPOB U XapaKTEPUCTUK TPUOOPOB,
pE3yJIbTaThI CXEeM, YCTPOWCTB U YCTAHOBOK 3JICKTPOHUKH U
UCCIICIOBAHHIA, Vieer HAHOAJIEKTPOHUKH PA3IMYHOTO (YHKIIMOHATIHLHOTO
NPEACTaBIISATh Ha3HAYCHUS;
MaTepHalIbl B BUJIC CpaBHUBATh PE3yJIbTAThI SKCIICPUMEHTATBHBIX
HAaYYHBIX OTYETOB, UCCIICIOBaHHI C M3BECTHBIMU TEOPETUICCKUMH
myOJIMKaluH, pacueTaMu M TaHHBIMH MOJICITUPOBAHUSI.
Tpe3eHTanui TEXHUKOMN SKCIIEPUMEHTOB C Pa3IMYHBEIMU IPUOOPAMU B
00JIaCTH XapaKTepU3aluy MPUOOPOB FJICKTPOHUKH U
HAHOAJICKTPOHUKH;
Bianeer METOAMKOW 00pa0OTKU M aHAIN3a HKCIIEPUMEHTAIBHBIX
JAHHBIX ¥ PACYETOB OLIHMOOK H3MEPEHHIA,
CIIOCOOHOCTBIO TIPEICTABIISITH PE3YIIbTATHI
WCCIIC/IOBAaHH B BUJIC OTUYCTOB. MPE3CHTAIINI
METO/Ibl aHAJIM3a U CUCTEMAaTHU3alluu
IKCIIEPUMEHTAIBHBIX JJAHHBIX;
TIK-9, 3Haer METO/IbI IOMCKA HAYYHOU JINTEpaTyphl 10 TEMATUKE
CHIOCOBHOCTD MCCJICIOBaHMI U MPOM3BOJICTBA MATEPHAJIOB
BBITTONHATS PaGOTHI JIEKTPOHHON TEXHHUKH
o aHAIM3MPOBATh U CUCTEMAaTU3UPOBATH JIUTEPATYPHEIE
TEXHOJOTUYECKOM IKCTIIEPUMEHTANIbHBIC H TEOPETUIECCKUE JTAaHHBIE,
MOJITOTOBKE Vieer MPEACTaBISATh UX B BHJIE 0030pOB;
MPOM3BOICTBA aHAJM3UPOBATh JaHHBIC COOCTBEHHBIX UCCIICIOBAHUN TI0
MaTepualoB U TEXHOJOTUYECKON TTOATOTOBKE IIPON3BOJICTBA
15631 (17171 MaTepHaioB
DIIEKTPOHHOM METO/IAMH aHaJIN3a U CUCTEMATH3AINH PE3YIILTaTOB
TCXHUKH HAYYHBIX UCCIICTOBAHUIA;
Bianeer CIIOCOOHOCTBIO BBITIOJHATH pabOTHI 110
TEXHOJOTUYECKOW TTOATOTOBKE IIPOU3BOJICTBA
MaTepUaoB U U3IEIIUN dJIEKTPOHHOU TEXHUKH

Jlnst popMupoBaHUs BhIIIEYKa3aHHBIX KOMIIETEHIIUM B paMKax JUCHUTUIUHbI
«Du3uKka W TEXHOJOTHS KBAHTOBBIX MPHOOPOBY» MPUMEHSIOTCS CIEIYIONTNE
METO/Ibl aKTUBHOTO/ UHTEPAKTUBHOTO OOYUCHUS:

®  JINCKYyCCHS,;
® aHaJIM3 COBPEMEHHOW HAay4YHON JUTeparypbl MO TEMAaTUKE IUCHUUILUIMHBI Ha

AHTJIMMCKOM SI3BIKE;



L O630pHBIe AOKJIaAbl II0 MpcajlaracMbIM TCMATHUKAM H 06CY)I(I[€HI/IC Hx co

CTYACHTaMHU U IIPCIIOAaBaTCIICM.



AHHOTAUMS JUCHUILTHHBI
«Teopernueckas pusuyeckas ONTUKA»

Pabouast mporpamma ydeOHOM nucuuiuinHbl «Teopetudeckas guznyeckas
ONTHKa» pa3zpaboTaHa misi CTyA€HTOB 3 Kypca mno Hampasienuo 11.03.04
«DNEeKTPOHUKA U HAHOMJIEKTPOHWMKA» B COOTBETCTBUU C TpeOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAapTa, CAMOCTOSATEIBHO ycTaHaBIuBaemoro [[BOY.

Hucrumnmnaa «Teopetndeckas ¢puzndeckasi ONTHKA» BXOAWUT B TACIUATIIAHBI
1o BHIOOpY BapuaTUBHOM yacTu Moayiisi b1.

OOmiasi TPyJOEMKOCTh OCBOCHHS JMCLUUIUIMHBI COCTABIIACT S5 3a4eTHBIX
eaunull, 180 yacoB. YueOHBIM IJIaHOM MPETYCMOTPEHBI JICKIIMOHHbIC 3aHITHs (54
yaca), mpakTuieckue 3ausatusa (54 uaca), camocTosiTenbHas paborta cryaeHTa (72
yaca), B TOM YHCJIE Ha MOJATOTOBKY K 3K3aMeHy 36 4acoB. JIjisi MOATOTOBKU K
sK3aMmeny. /lucuunimHa peanusyercs Ha 3 Kypce B 5 CEMECTpax.

Hean: oBmaseHue HaBBIKAMH TMOCTPOEHUS  (U3HKO-MATEMATUYECKUX
MOJieJIel MPOLECCOB, CBA3AHHBIX C PACHPOCTPAHEHUEM CBETA B PA3IMYHbBIX CpPeIax
Y B3aMMOJICICTBHEM CBETA C BEIIECTBOM.

3agayu:

e (dopmMupoBaHHE Yy CTYACHTOB IIEJIOCTHOTO TMPEACTABJICHUSI O TMPUMEHEHHUH
onTuuecknx 3((PEKTOB B AIEKTPOHUKE, U3MEPHUTEILHON U BBIUUCIUTEIHHON
TEeXHUKE, THOOPMALIMOHHBIX TEXHOJIOTUSIX;

e (opmMupoBaHHE Yy CTYIEHTOB LEJIOCTHOIO MPEACTABIECHUS 00 OCHOBHBIX
bu3MUeCKuX  SBJICHUSIX W 3aKOHOMEPHOCTSX, JIeKAIIMX B  OCHOBE
pacnpocTpaHeHUsl ONTHYECKOTO U3TyUYEHUS;

e (opmMupoBaHHEe y CTYJIEHTOB 3HAaHMM 00 OCHOBHBIX METOAAX MOCTPOECHUS
(bU3UKO-MaTEMaTHIECKUX Mozenen IIPOLIECCOB, CBSI3aHHBIX C
pacnpocTpaHEHUEM CBETA B PA3JIMUHBIX CPElax;

e (opmupoBaHuEe y CTYJACHTOB HABBIKOB MPUMEHEHUS METOJIOB IOCTPOCHUS
(bU3UKO-MaTEMaTHIECKUX Mojenein IIPOLIECCOB, CBSA3aHHBIX C

paciIpoCTpaHCHUECM CBCTA B PA3JIMYHBIX CPCAAX



e (opmMupoBaHHE y CTYJCHTOB 3HaHM 00 OCHOBHBIX METOJAX TOCTPOCHUS
(bU3UKO-MaTEMaTHIECKUX MOJIEIICH MPOIIECCOB, CBA3AHHBIX C B3aMMOICHCTBUEM
CBETa C BEIIECTBOM MpPHU HKCIEPUMEHTAIHLHOM HCCIEAOBAaHUM IMapaMETpPOB U
XapaKTEepPUCTUK TPUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK DJIEKTPOHUKU U
HAHORJIEKTPOHUKHU

e (opmMupoBaHHE y CTYJACHTOB HABBIKOB MPUMEHEHHUS METOJIOB MOCTPOCHUS
bU3UKO-MaTeMaTHYECKUX MOJIEIEH MPOIECCOB, CBS3AHHBIX C B3aUMOJICHCTBUEM
CBETAa C BEILECTBOM IPU AKCHECPUMEHTAILHOM HUCCIEIOBAHUM IMapaMeTPOB U
XapaKTEepUCTUK TPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JEKTPOHUKUA U
HAHODJIEKTPOHUKHU;

e (QopmupoBaHue y CTYACHTOB 3HAaHUW OO0 OCHOBHBIX METOJAx aHalu3a |
CUCTEMATHU3AIIMKM PE3YJIbTATOB HCCIEAOBAHUM MPUOOPOB, CXEM, YCTPOWUCTB U
YCTAHOBOK 3JICKTPOHUKH U HAHORJICKTPOHUKU PA3IUYHOIO (DYHKIMOHATIBLHOIO
Ha3HAYCHUS.

Jist ycnemHoro wusydeHusi AucHUIUInHbBl «Teopetnueckas Quinyeckas
ONTHKa» Yy OOyYalmuxcsi JOJDKHBI OBITh  CHOPMUPOBAHBI  CIEAYIOIIUE
MpEABAPUTEIbHBIE KOMIIETEHIIUHN:
® CIIOCOOHOCTh TMPEJCTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM

HAay4YHYI0 KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUN, 3aKOHOB U
METOJI0B €CTECTBEHHbIX HayK U MaTtemaTuku (OIIK-1);

® CIMOCOOHOCTh  BBISIBIISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  TIpoOIeM,
BO3HUKAIOIIUX B XOJ€ MPOQPECCUOHATBLHON JEATeIbHOCTH, MPUBJICKATh JJIS UX
pelieHus: COOTBETCTBYIOMMUMA Pru3nko-mMareMaruueckuii anmapar (OI1K-2);

B pesynpraTe uW3ydeHUs JaHHOM AUCIHUIUIMHBL Yy  OOYYarOIIMXCS

bopMHpYIOTCA CAEAYIOIINE KOMIIETEHILIUN:

Koa v popmyaupoBka
A M (popmy.aHp Jtanbl GopMHUPOBAHUA KOMIIETEHIINH

KOMIIeTEeHI[HH
OIIK-7, cmocoOHOCTH COBPEMEHHBIE TEHICHIINN [IPUMEHEHNA
YUUTBIBATH COBPEMEHHBIE | 3. ontuyeckux 3(PpPeKToB B INEKTPOHUKE,
TEH/ICHIH Pa3BUTHS W3MEPUTEIbHOW U BBIUUCIUTEIBHON TEXHUKE,
AJIEKTPOHHUKH, UH(OPMALIMOHHBIX TEXHOJIOTHUSIX
M3MEPHTEIIbHON 1 Vmeer BBISBIIATH COBPEMEHHBIE TCHACHIIUU [IPUMEHEHUS
BBIYHCIIMTC]IbHOU ONTHYECKUX P(HEKTOB B DJIEKTPOHHUKE,




TCXHUKU, HSMCPHTCHBHOﬁ 1 BEIUHCIATEIBHON TECXHHKC,

MH(POPMALMOHHBIX MH(POPMALMOHHBIX TEXHOJIOTHAX

TEXHOJIOTHH B CBOCH HaBBIKAMH BBISBJICHHUS COBPEMEHHBIX TE€HICHIIHI

npoQeccHOHaNbHOT Brancer | MPUMCHEHIS ONTHIECKHX >} dexToB B

ACATEILHOCTH 3IICKTPOHUKE, U3MEPUTEIBHON U BHIYUCIUTEIHHOM
TEXHUKE, HHYOPMALMOHHBIX TEXHOIOTUSIX

I1K-1, ctoco6HOCTH OCHOBHBIE (PH3UYECKHUE SIBICHUS U

CTPOHUTH MPOCTENILIHE 3Haer 3aKOHOMEPHOCTH, JIEXKAIHE B OCHOBE

usndeckue u pacnpocTpaHeHusi ONTUYECKOTO M3JTydEHHUS

MaTEMaTUICCKUC MONICTH CTPOUTH (PU3UKO-MATEMATHUECKUE MOJICITH

npubOpOB, CXeM, Vmeer IPOLIECCOB, CBA3AHHBIX C PACIIPOCTPAHEHUEM CBETA

YCTPOMCTB U yCTaHOBOK
ANIEKTPOHUKHU U

B pa3JIMYHBIX Cpeaax

HaHOJJICKTPOHUKU
pa3IuIHOro
q)yHKHHOHaHLHOFO HaBbIKaMH IIPUMEHEHUSA METOJ0B IOCTPOCHUSA
HA3HACHHA, a Taloke B Q)HSHKO—MaTeMaTI/IquKHX MOJIEJIEN MPOLIECCOB,
HCIIOJB30BaATh JIaACCT

CBSI3aHHBIX C PacIIpOCTPaHCHHUEM CBETa B
CTaHJapTHEIE

Pa3IMYHBIX CPpCaAax
IMpOrpaMMHBIC CPpCACTBA

HNX KOMIIBIOTCPHOI'O
MOJCIUPOBAHUS

I[JIH (1)OpMI/Ip0BaHI/I$I BBIICYKA3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI
((TGOpGTI/ILIeCKa}I (1)PI3PI‘-I€CK3§I OIITHKa» IPHUMCHAIOTCA CJIICAYIOINUC MCTOIBI

AKTUBHOT'O/ HHTEPAKTUBHOTO O0YUYEHHUSI: MO3TOBOM IITYpM, TUCKYCCHSI.



AHHOTAUMS JUCHUILTHHBI
«Kpucramiorpagpus 1 KpucTanLIoQpunKa»

VYyebnas  gucuurumHa — «Kpucrtammorpabus U KpUCTALTOPU3UKA»
pa3paboTaHa aJsl CTyIEHTOB 3 Kypca OakaiaBpuaTa MO HAMpaBiICHHUIO MOJATOTOBKU
11.03.04 DnexTpoHHMKA U HAHORJIEKTPOHUKA B COOTBETCTBHM C TPeOOBAaHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATEIHHO YCcTaHaBIuBaemMoro J[BOY.

OO6mrast TpyAOEMKOCTh OCBOEHWs muciuiuimHbl coctaBiusier 5 3E (180
4yacoB). Y4eOHbIM IUIAaHOM MpeIycMOTpeHbl Jiekuuu (54 4aca), IpakTUYECKue
3aHsTUA (54 waca), caMmocrosATeNbHa paborta (72 yaca, B TOM YHCIE BKJIHOYas
MOJATOTOBKY K 3K3aMeHy — 36 yacoB). «Kpucramiorpadus u kpucramuiopusukar»
BXOJIUT B BapUATHUBHYIO YacTh I[MKJIa JUCHUILIUH 00pa30BaTEIbHON MPOTPAMMBI,
peanuzyercs Ha 3 Kypce, B S cemecTpe.

[IpeacraBisiemblii Kypc BKJIIOYAaeT B ce0s MPUHIUIIBI, 3aKOHOMEPHOCTH,
3aKOHbl IOCTPOEHHs TBEpAbIX Teld. OCHOBBIBaACh Ha OrpOMHON  0Oasze
HKCIEPUMEHTANIbHBIX JaHHBIX U TEOPETUYECKUX MPEICTABICHUN CTPOCHUS
TBEPJBIX  TEJ, PACKpPBIBAIOTCS  OCHOBBI,  3ajaud  CO3JaHUsl  (PUBHUKO-
TEXHOJIOTHYECKHX MTPOLIECCOB MOIYYEHHUSI HOBBIX MAaTEPHAIIOB.

Oco0yi0 poib UrpaeT BONPOC TMOJYYEHHS MOHOKPUCTAIUTMUECKUX
MaTepHaJIOB C 3a/IaHHBIMU CBOMCTBAMHM, YTO HEBO3MOXKHO 0€3 3HAHHS MX aTOMHOTO
ynopsaodyeHus. B Hacrosiee BpeMsl KpOME BBIIIE OTMEYEHHBIX MaTepHalIOB
HIMPUTCS UCIOJIb30BAHUE TAaK HA3bIBAEMbBIX KBA3MKPHUCTAJUIOB CO CBOMCTBAMH U
CUMMETPUEH, OTIUYHBIMU OT TPAAUIIMOHHOU. [To3TOMY CyliecTByeT mOTpeOHOCTh
B CHEHHAINCTAaX, KOTOpble yMmend Obl LEJICHANpPaBICHHO  BbIPAIIMBATh
KpUCTaJUIMUecKkre (MOHO-, TIOJIU-, KBAa3U-) OOBEKTHI C TPEOYEMBIMH CBOMCTBAMU;
UCCJIEI0BATh, PACCUUTHIBATh U MPUMEHATH 3TU KpucTauibl. Jljig 3Toro tpedyercs
aKTUBHOE BIIQJICHUE MaTEeMaTHYECKUM ammapaToM Kpuctauiorpaguu (Teopuei
TPyNI) ¥ KPUCTALIOPU3UKH (BEKTOPHOE, TCH30PHOE UCUYUCIICHHUE).

JduciunivHa  HampaBieHa Ha  (OPMHUpPOBAHUE  MPOQPECCHOHABHBIX

KOMHeTeHHI/Iﬁ BBIITYCKHHKA.



Heab u3ydeHUs MUCIUTLIMHBI - (OPMHUPOBAHUE Yy CTYAEHTOB 3HAHUU TIO
CTPOCHUI0 KPUCTALINYCCKUX, KBA3WKPUCTAJUIMUECKNX © aMOphHBIX Tel Ha
aTOMHOM YPOBHE, CBSI3U CTPYKTYPBI T€J C UX (PU3NYECKUMU CBOMCTBAMH.

3agaun:
® YCTAaHOBJICHHE CBSI3€d MEXIy CBOWCTBAMH WHIAWBHUAYAJbHBIX aTOMOB U

MOJIEKYJ U CBOMCTBaMH, OOHApyKMBAa€MbIMU MPU OOBEIUHEHUU ATOMOB HIIU
MOJIEKYJT B acCOLMalUud B BHUJE PEryJISPHO YIOPSAOYEHHBIX CHUCTEM —
KpPHUCTAJIIOB;

e 00BACHEHHE CBOMCTB KPUCTANIOB M aMOP(HBIX TBEPJIBIX TEJ, OMHUPAsCh Ha
pOCThIE (PU3HUECKUE MOJIEIH;

® CHCTEMAaTUYECKOE OMHCAHUE 3aKOHOMEPHOCTEM MaKpPOCKONMHYECKUX CBOWCTB
KPUCTAILJIOB;

® U3J0XXEHUE OCHOBHBIX IMPEACTABICHUM O BIUSHUM CHMMETPUHM Ha
MaKpOCKOITMYECKHUE CBOMCTBA KPUCTAIJIOB;

® OIKMCAHUE AHU3O0TPOINHH DJIECKTPUUECKUX, YIPYTUX, ONTUYECKUX U MArHUTHBIX
CBOMCTB, YCTaHOBJICHHE SIBHOTO BHJA (DU3NYECKUX CBOWCTB B Pa3IUYHBIX
CUHTOHHUAX, OIpPEACIICHHE YHUCJIa HE3aBUCHUMBIX IapaMETPOB MAaTEepUaIbHBIX
TEH30pOB.

Hns  ycmemnoro  uw3ydenust  guctuiuinabl - «Kpucramiorpadus —wu
KpUCTAUIO(QU3UKa» Y 00y4aOIIUXCs JOKHBI ObITh CPOPMUPOBAHBI CIENYIOLINE
obmenpodeccronanbHbie U MPohecCHOHANTbHBIC KOMITETCHIIUN:

e OIIK-1 - crmocoOHOCTh MPEACTABIATh AJACKBATHYIO COBPEMEHHOMY YpPOBHIO
3HAHMI HAy4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAHMS OCHOBHBIX MOJIOKEHUM,
3aKOHOB M METOJIOB;

e OIIK-2 - cnocOOHOCTH BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIEM,
BO3ZHMKAIOIIMX B X0JI€ MPOPECCUOHAILHON AESATENbHOCTH, MIPUBJIEKATh IS UX
pEIIeHNS] COOTBETCTBYIOMINN (PU3NKO-MaTeMaTUYECKUI armapar;

e [IK-3 - TrOTOBHOCTBIO aHAIM3UPOBaTh U CUCTEMATU3UPOBATH PE3YJIbTATHI
UCCJIEIOBAHUM, TIPEJICTABIATh MaTepHalibl B BUJIE€ HAYYHBIX OTYETOB,

nyOauKanuii, mpe3eHTaIuii.



B pesynbrare

V3y4ECHUS

JAaHHOW JUCUUIUIMHBI Yy  OOyYaroIIuxcs

bopMUpyIOTCA CHAEAYIONINE KOMIETEHIIHH.

Koa n
dopmynupoBka Jtanbl (pOPMUPOBAHNUS KOMIETEHIMU
KOMIIETeH MM

OIIK-7, ctocobHOCTH OCHOBHBIE pacdeTHbIe (pOopMyITbl KprucTamiorpahun
yUUTHIBATH aer OCHOBHBIE CHCTEMBI U CHMBOJIMKH OTIUCAHHS TOYEUHBIX
COBPEMEHHBIE HPOCTPAHCTBEHHBIX IPYII KPUCTAILIOB,
TEHJCHIMHU Pa3BUTHS OCHOBHBIE THIBI 1¢()EKTOB B PEAllbHBIX KPHCTAJLIAX
SJCKTPOHNKH, OOBSCHATD BJMSHUE BUIA CHMMETPUH HA BO3MOYKHOCTb
M3MCPHUTEIILHON 1 BO3HHKHOBEHHS (PM3MYECKHUX CBOICTB
BbIYMCITHTETbHOH Ymeer MICTIONB30BaTh TEOPHIO Ae(PEKTOB ISl OMMCAHMS Pa3IMYHBIX
TEXHUKH, (U3MYECKUX SIBJICHUI B PEAbHBIX KPUCTAIIAX
UH(OPMALIMOHHBIX
TeXHOIOIHUii B CBOEI - COCOOHOCTBIO TIPUMEHSTE TOJTyYEHHbIE 3HAHUS U HABBIKU
TpodeCcCHOHATBHOI Bnaneer B IPAKTHYECKON U TPO(ECCUOHATBHOM JEATENHHOCTH JUIS
NESTCIBHOCTH CO3JaHHUs CTPYKTYP U MATEPHUATIOB HAHODJIEKTPOHUKU
IIK-1, cnocoOHOCTH OCHOBHBIE 3aKOHBI KPUCTAJLTOT paduu
CTPOMTB MPOCTEMIIIE HPHHIHMIIB TOCTPOEHHS KPHCTAIOrPapUUECKUX MPOEKIUi
(1)H3I/IHCCKI/IC u OJICMCHTBI CUMMCTPUHN KPUCTATINIMYCCKUX MHOTOI'PAHHHUKOB 1
MaTeMaTHIECKHE CTPYKTYp
MOJIENU TIPUGOPOB, 3Haer HPHHIMIIBI KIACCH(PHKALMA KPUCTAJUIOB MO
CXEM, YCTPOICTB H KPHCTALIOrpaduUeCKUM CHCTEMAM, KaTErOPUAM U
YCTaHOBOK CHUHTOHHUSM
5JIEKTPOHHKH M HPOCTPAHCTBEHHBIE IPYIIIEI CAMMETPHH
HaHODJIEKTPOHHUKH METOJMKY ONHCaHUs (PU3HYECKHUX CBOWCTB KPHCTAJLIOB
pasIMIHOro OnucaTh 0COOEHHOCTH CHMMETPHH PA3JIMYHBIX TOYECUHBIX
bynxuHonanLHOTO HPOCTPAHCTBEHHBIX KPUCTAIOrpahHUECKHX KIACCOB U
Ha3HAYEHHMS, 2 TAKKE Vmeer rpym
HCTIOJIB30BATh OJIB30BaThCS MOJIEIbI0 OOPaTHON PELIETKH
CTaH/IapTHBIC
pPOrpaMMHBIE
Cpe/cTBa HX - CHIOCOOHOCTBIO TIPUMEHSTH TIOJTyYEHHBIE 3HAHUS U HABBIKH
KOMITBIOTEPHOTO BHaﬂeeT IIpru OCBOCHUU HpO(bI/IHBHBIX JUCIUILIINH, a TAK)XKC B
MOICJTPOBAHHST MPAKTUUECKOHN U TPOGECCHOHAIBHOM e TeILHOCTH

Jns popMupoBaHusl BBIIICYKa3aHHBIX

JTUCIHUATUINHBI

«Kpucramnmorpabus u

KOMIIETEHIIMM B paMKax

KpucTauiopu3uka»  MPUMEHSIOTCS

CJIEIYIOLIME METO/Ibl aKTUBHOTO/ HHTEPAKTUBHOIO O0YUYEHHUS:

¢ JICKIOHUA

® KOJUICKTHBHAA MBICIIMTCIIbHAA ACATCIIBHOCTD

® MpoOJieMHas CUTYaIIUs.

A Takke WHIUBUIYyaJbHbIE METO/Ibl aKTUBHOTO 00YYCHMUS:

¢ BBIIIOJHCHHUC IIPAKTHUYCCKHUX 3a/1a4y.



AHHOTAUMS JUCHUILTHHBI

«MarepuaJjbl ¥ 3JIeMEHThI KBAHTOBOM U ONTHYECKOH IJIEKTPOHUKI)

PabGouass mporpamma y4eOHOW AUCHUIUIMHBI «Martepuaiabl ¥ SJIEMEHTHI
KBaHTOBOW W ONTUYECKON JIEKTPOHUKM» pa3paboTaHa JJisi CTYJAEHTOB 4 Kypca 1o
HarnpasieHuto 11.03.04 «DiekTpoHMKa U HAHOZJIEKTPOHHKA», B COOTBETCTBUU C
tpeboBanusimu OC BO JIBOY no nanHoMy HanpaBlIEHHUIO.

Jucunuimaa «Marepuansl M 3JIEMEHTBI KBAHTOBOM M ONTHUYECKOU
AIIEKTPOHUKIY BXOAUT B IUCIMILIMHBI IO BEIOOPY BapUaTUBHOM yacTu Moayis b1,

OOmiasi TPyJOEMKOCTh OCBOEHHUSI JTUCIUIUIMHBI COCTaBJSIET S5 3a4eTHHIC
eauHuIbl, 180 YacoB. Y4YeOHBIM IJIAHOM MPETYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS
(54 uac.), npaktuyeckue 3aHsATUs (36 yac.), caMmocTosiTeNbHAsT paboTa CTyJEHTa
(90 uyac, B TOM umWClI€ Ha MOATOTOBKY K »JK3aMmeHy 36 wuac.). JucuuminmHa
peanusyercs Ha 4 Kypce B 7 ceMecTpe.

Heab: u3zydeHHMe 3aKOHOMEPHOCTEH W3MEHEHUS (HUIUYECKUX CBOWCTB
ONTUYECKUX MATEPUAJIOB TMpU SBICHUAX (HOTOYNpyroctd, (¢GHOTOAKYCTHUKH,
dboTopedpakiu, TEPMOOITHUKH.

3axayu:

e (QopmupoBaHHE Yy CTYJACHTOB 3HAaHUKW O METOJAax pPacYCTHOM OIICHKH
napamMeTpoB ONTHUYECKUX MAaTEPHAIOB TMPU BHEHIHEM (DJICKTPUUYECKOM,
MEXaHUYECKOM, CBETOBOM) BO3/ICHCTBUH;

e (opMmupoBaHUE Yy CTYJACHTOB HAaBBHIKOB IPUMEHEHUS METOJOB pPacyeTHOU
OLICHKH MapaMeTPOB ONTHYECKUX MATEPUATIOB MPU BHEIIHEM (JICKTPUUYECKOM,
MEXaHUYECKOM, CBETOBOM ) BO3/ICHCTBUH;

e (opMmupoBaHHE Yy CTYJEHTOB 3HAaHMH O METOJaXx SKCIEPUMEHTAIBHOTO
UCCIICIOBAHUSI NapaMETPOB  ONTHUYECKUX MaTEepUajoB IMPU  BHEUIHEM
(2JIEKTPUYECKOM, MEXaHHUYECKOM, CBETOBOM) BO3/ICHCTBUU;

e (QopMmupoBaHME Yy  CTYIEHTOB  HAaBBIKOB  MPUMEHEHHUS  METOJIOB
AKCIEPUMEHTAIBHOTO HCCJIEAOBaHUS MMapaMETPOB ONTHYECKUX MATEPUATIOB

MIPU BHEIIIHEM (3JIEKTPUUYECKOM, MEXaHUYECKOM, CBETOBOM) BO3/ICIICTBUH;



dbopMHpoOBaHUE y CTYJICHTOB 3HAHWH O METOJaX aHalh3a M CUCTeMaTH3allud
pE3yJIbTATOB 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN IMAPAMETPOB ONTHYECKUX
MaTepuajioB IMpPH BHEIIHEM (JIEKTPUUECKOM, MEXAHHUYECKOM, CBETOBOM)
BO3/ICHCTBUH;

dbopMHpOBaHUE Y CTYJCHTOB HAaBBIKOB TPUMEHEHUS METOJOB aHajln3a u
CHCTEMaTH3aIu1 pe3yJIbTaTOB AKCIIEPUMEHTAIBHBIX HCCJICIOBaHUIN
napaMeTpoB ONTHYECKMX MATEpUaJIOB TIPU BHEIIHEM (AJIEKTPUUYECKOM,
MEXaHUYECKOM, CBETOBOM) BO3/ICCTBHH.

I{J’ISI YCIICIIHOI'O HM3YUYCHHUA AUCHHUIIIIMHBI ((MaTepI/IaJII)I n 3JICMCHTHI

KBAaHTOBOM M ONTHYECKOW AIIEKTPOHUKH» Yy OOy4YaloMMXCA JODKHBI OBITh

c(hopMUpPOBaHbI CIAEAYIONIUE TPEABAPUTEIBLHBIC KOMIIETECHIINU:

CIIOCOOHOCTh TMPEACTABNISTh aJIEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUU
HAay4YHYI0 KapTUHY MHpPA Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUW, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX HayK U MaTtemaTtuku (OIIK-1);

CIIOCOOHOCTh ~ BBISIBJISITh ~ €CTECTBEHHOHAYYHYIO  CYIIHOCTh  MPOOJIEeM,
BO3HUKAIOIIUX B XOJ€ MPOQPECCUOHATLHON JEATeIbHOCTH, MPUBJICKATh JJIS UX
pelIeHus COOTBETCTBYIOMMM r3uko-MaremaTudeckuii annapat (OI1K-2);
CIIOCOOHOCTh ~ OCYIIECTBJIATh TOWCK, XpaHEHHe, OOpabOTKy U aHalu3
uH(pOpMAIUU U3 PA3TUYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpedyemMom (popMarte ¢ UCTOIb30BaHUEM WH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
ceteBbIX TexHonoruii (OI1K-6).

B pesynaprare wu3ydyeHus JaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuXcs

bopMUpYIOTCA clieyromue MpodecCHOHATBHBIC KOMITCTCHITUH.

Kon u popmynuposka

9Tanbl (bopanOBamm KOMIICTCHIUU
KOMIICTCHIIUN

MCTObI SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA
napaMeTpoOB ONTUICCKHUX MATCPUAJIOB IIPU
BHCITHEM (3J'I€KTpI/I'-IeCKOM, MEXaHHYCCKOM,

[1K-2 crtocoGHOCTH

apryMEHTHPOBAaHHO 3Haer
BBIOMPATH U

peaTN30BBIBAT Ha CBETOBOM) BO3/IEHCTBUH

npakTuke 3P PEKTUBHYIO SKCIIEPMMEHTAIBHO ONPEIEIATH OCHOBHBIE
METOMKY Ymeer napaMeTpsl ONTHYECKMX MAaTEPHAIOB IPH
SKCIIEPUMEHTAIBHOTO BHEIITHEM BO3ICHCTBUH

HCCIIEI0BaHNA HaBBIKAMU DKCIIEPUMEHTAILHOTO MCCIIEN0BAHMS

Bnaneer
[1apaMeTpoB 1 a [IapaMeTPOB ONTHYECKUX MATEPUAIIOB IIPH




XapaKTEPUCTHUK BHEILHEM BO3/I€IICTBUN
npubOpoB, CXeM,
YCTPOMCTB M YCTAHOBOK
3JIEKTPOHMKHU U
HAHODJIEKTPOHHUKHU
Pa3IMYHOrO
(YHKLIMOHATILHOTO
Ha3HAYEHUs
[TK-4 crocoBHOCTS IPHMHIIUIIEL ¥ METOAUKH IIPUMEHEHHS
HPOBOIHTH KOMILIEKCHEIE | 3paer OKCTICPHMEHTAIBHBIX YCTAHOBOK C NPUMCHEHICM
UCCHENOBANMS Ha MaTePHAIIOB H JJIEMEHTOB KBAHTOBOI 1
PATHHHBIX ONTHYECKOMN DJIEKTPOHUKH
SKCIEPUMEHTAIBHBIX CO3/1aBaTh ¥ IPUMEHATD SKCIIEPUMEHTAILHEIE
yCTaHOBKaX Vmeer YCTaHOBKHU C IIPUMEHEHHEM MATEPUAIIOB U
B3aUMOIOIIOJIHSIOIUMHU 5JIEMEHTOB KBAHTOBOM ¥ ONTUYECKON DJIEKTPOHUKH
MeTo/iamu € HABBIKAMH [IOCTPOCHUS U TPUMECHCHUS
HOCICTYIOTINM aHATN30M SKCIEPUMEHTAIBHBIX YCTAHOBOK C IPUMEHEHUEM
1 TCOPCTHICCKUM Biageer | MmarepuaioB U 2JIEMEHTOB KBAHTOBOM U
MOZACINPOBAHNEM ONTUYECKON DIIEKTPOHUKH C TOCIEMYIOIUM
HOJTyHCHHBIX TaHHBIX AHAITM30M TIOJIYUYEHHBIX PE3YJIbTATOBR

METOIUKHU TEXHOJIOIMYECKOH HOATOTOBKH
TK-9 criocoGHOCTL 3Haer IPOU3BOJCTBA MATEPUAJIOB U SJIEMEHTOB
BBITOHST PaGOTHI 10 KBAHTOBOM ¥ ONTUYECKOMN JIIEKTPOHUKH
TEXHOJIOTNYECKOH OCYILECTBIATH NOATOTOBKY IPOU3BOICTBA
HOJTOTOBKE Vmeer MaTepHaoB U 3JIEMEHTOB KBAHTOBOM U
IPOM3BOJICTBA ONTHYECKOMN DJIEKTPOHUKH
Marepnaios u i i HaBBIKAMHM TIOATOTOBKH IIPOU3BOJICTBA MATEPHUAIIOB
SJIEKTPOHHOU TCXHUKH Brnageer | u 31eMEHTOB KBAaHTOBOM M OMTHYECKOM

SIIEKTPOHUKH

Jlns popMupoBaHHS BRINISYKa3aHHBIX KOMIIETEHIIMA B paMKax JUCHUTUIMHBI
«Marepualibl ¥ 3JIEMEHTbl KBAHTOBOW M ONTHYECKOW AJIEKTPOHUKH» MPUMEHSIOTCS
CJICAYIOIINE METOJbl aKTUBHOTO/ MHTEPAKTUBHOIO OOYYEHHS: MO3TOBOM IITYpM,

JIUCKYCCHS.



AHHOTAUMS JUCHUILTHHBI
«DU3UKAa HAHOCTPYKTYPUPOBAHHBIX IVIEHOK U MATHUTHBIX HAHOCHCTEM))

JucunminHa «®u3nKa HAHOCTPYKTYPUPOBAHHBIX IUIEHOK M MArHUTHBIX
HAaHOCHUCTEM) MPEJHA3HAYEHA ISl CTYJEHTOB, O0y4YaroIMXcs 10 00pa30BaTeIbHON
nporpamme 11.03.04 «DOnexkTpoHMKa © HAHOAJIEKTPOHUKA» M BXOJUT B
JUCHUIUIMHBL 10 BBIOOPY yueOHOro IuUlaHa, peanu3yercss Ha 4-M Kypce, B 7-M
CEMECTpE.

OO6mast TpyJOEMKOCTh OCBOEHHUSI JUCHUIUIMHBI COCTaBIISET 5 3a4€THBIX
equnul (180 gac.). YueOHbIM MJIaHOM MPEAYCMOTPEHBI JICKIIMOHHBIE 3aHsaTus (54
yac.), mpaktuueckue 3aHatus (36 yac.), camocrositenbHas padora cryaeHta (90
4acoB, B TOM 4HclIe 36 4YacoB Ha TOJArOTOBKY K OJk3aMeHy). Ilo manHo#
JTUCUUIUIMHE YYEOHBIM IIJIAHOM MPEyCMOTpPEHA KypcoBas padoTa.

JlucuMIuiiHa JIOTUYECKU CBSi3aHa C JHUCIUIUIMHAMH IEPBOr0, BTOPOrO U
TPETHETO KYpCOB, TaKUMHU Kak «PuU3MKa MOJYIPOBOJIHUKOB M HHU3KOPa3MEPHBIX
CUCTEMY, «KBanToBas u ONTHYECKas AIEKTPOHUKAY, «Duszuka
KOHJICHCUPOBAHHOTO COCTOSTHUSD)

JIMCUMIUIMHY MOXHO pa3le/iuTh Ha [JBE 4YacTh. B mepBod dyactu
paccMaTpHUBAIOTCS MEXaHU3Mbl POCTAa TOHKHX IUICHOK, 3apojblllieco0pa3oBaHue,
MPOIIECCHI, BO3HUKAIOIIUE TIPU POCTE TOHKUX TIJICHOK, 1€(PEKThI B TOHKUX IJICHKAX,
3aBUCUMOCTbh CTPYKTYpPbl TOHKHMX IUICHOK OT YCJIOBUW pocTa. Bo BTOpoil yactu
Kypca H3y4YarOTCd MAarHUTHBIE CBOWCTBA TOHKUX IUIEHOK W HAHOCTPYKTYD,
MOJIYYEHHBIX Ha OCHOBE TOHKHMX IUJIEHOK. /ISl MOJHOro M3y4yeHus BTOPOW YacTH
BHavaje JalTcs OOIIMEe CBEAEHUS O MAarHeTU3Me TOHKHX IUIEHOK. M3ydaroTcs
CBOMCTBAa Jua-, TMapa- W (PEeppOMArHETHKOB, Npupoaa (eppomaruerusma,
MarHUTHbIE AHU30TPONUU U JIOMEHHbBIE CTPYKTYphL. 3aT€M paccMaTpUBAETCS
MarHeTu3M HaHOCTPYKTYpP, TAKUX KaK HAHOTOYKH, HAHOIPOBOJIOKHU, aHTUTOUKHU U
MAaCCHUBBI U3 HHX.

Heab: o3HaKOMIIEHHE C OCOOEHHOCTSIMHU TOHKHMX IUICEHOK, MarHUTHBIX
HAaHOCTPYKTYP (HAHOJAMCKU, HAHOIIPOBOJIOKH): UX POCTOM U CTPYKTYPOU.

3amaumu:



o [lonyuenue 3HaHU MO (OPMUPOBAHUIO HAHOCTPYKTYPUPOBAHHBIX OOBHEKTOB

e li3ydyeHne MeXaHU3MOB POCTAa TOHKHX IUIEHOK U 00Opa30BaHUs B HUX e()EeKTOB
B IIPOLIECCE POCTA

e l3yueHue MarHeTM3Ma TOHKUX IUIEHOK

e VYCTaHOBJICHUE B3aHMOCBSI3U MEXAY CTPYKTYPOM HAaHOPAa3MEPHBIX IIJIEHOK U
4acTHIl U UX (PU3HUUECKUMHU CBONCTBAMU

e (O3HaKOMJIEHHE CTYJEHTOB C MArHUTHBIMU CBOMCTBAMH HAaHOCTPYKTYP

e PaccmoTpeHne  ocoOeHHOCTEH  (OpMHpOBaHHMS  SIUTAKCHUAIBHBIX U
NOJINKPUCTAIUIMYECKUX CTPYKTYP

Hois YCHEIIHOTO U3y4YeHUs JUCUUTUTUHBI «Dusuka

HAaHOCTPYKTYPUPOBAHHBIX  IJICHOK» Yy  OOydaloluXcsl  JOJDKHBI  OBITh

c(OpPMHPOBAHBI CIEIYIOUIUE NIPEIBAPUTEIbHBIE KOMIETEHIIUN —

e OIIK-1, cnocoOHOCTh MpEeACTaBIATh AJACKBATHYIO COBPEMEHHOMY YpPOBHIO
3HAHUM Hay4YHYIO KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOXKECHMIA,
3aKOHOB U METOJOB €CTECTBEHHBIX HAYK U MaTEMaTHKH;

e OIIK-2, cnocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYLIHOCTH MpPOOJEM,
BO3HUKAIOIIKX B XOJ€ NMPO(PECCUOHAIBHON NEATEIbHOCTH, MPUBIEKATh I UX
pelIeHusl COOTBETCTBYIOIINNA (PU3NKO-MaTeMaTUYECKHU armapar;

e OIIK-5, cnocoOHOCTh UCIMONB30BaTh OCHOBHBIE MPUEMbI O0pabOTKU H
IIPEICTABIICHUS SKCIIEPUMEHTAIBHBIX TAHHBIX.

B pesynbraTe u3yueHus JaHHOM JAMCHUUIUIMHBI Y  OOYyYaroIIHUXCs

dbopmupyroTcs  crenayroume MpodheCCHOHAIBHBIE  KOMMIETEHIUH  (3JIEMEHTHI

KOMIICTCHITU ).
Kon n
(popmyupoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIETeH I
IIK- 2, ®uU3NYECKHE OCHOBBI METOJ0B MarHETPOHHOTO U
CIOCOOHOCTh 3HaeT TEPMHUUYECKOTO OCAXICHUSI TOHKUX MICHOK, OCHOBBI
apryMEeHTHPOBAHHO BaKyyMHOM TEXHUKH
BBIOUPATH 1 PaGoTaTh ¢ 3JEKTPOHHBIM 000PY/I0BAHUEM,
pCan30BbIBATE HA ymeer HEOOXOJUMBIM JIJIsl pEATM3AllNH ITPOLECCa HATBLIEHUS
HPaKTHKE TOHKHX TJIEHOK
3¢ (HeKTUBHYIO
METOJIHKY BIIAJICET HagbikaMu miepeMereHust 00pasioB BHYTPH




AKCIEPUMEHTAIHHOTO
UCCIICTIOBAHUS
napaMeTpoB U
XapaKTePUCTHK
MpUOOPOB, CXEM,
YCTPOUCTB U

BaKyyMHOW KaMephl, yIIPaBICHHUS HCTOYHUKAMH
HANBUISIEMBIX MaTEPUAIIOB, TIEPE3arpy3Ku U YUCTKU
00pasios

YCTaHOBOK
INMEKTPOHUKHU U
HaHO3JICKTPOHUKH
Pa3IMIHOTO
(YHKITMOHAJILHOTO
Ha3HAYEHUS
I1K- 4, HACT Kak cTtpoutcs HayqHO-HCCIEA0BATENbCKUI IIPOEKT,
CHOCOOHOCTD €ro CTPYKTYPYy U OCHOBHBIC COCTaBHBIC YaCTH
HpOBOANTE eeT Bri6upars u peann3oBarh 3QEKTHBHYIO METOIUKY
KOMILICKCHEIC y SKCIEPUMEHTAIILHBIX UCCIIEI0BaHMI
HCCIIENOBAHUS HA
pa3IMYHbIX
IKCIIEPUMEHTAITLHBIX
yCTaHOBKax
B3aMMOIOITOJTHAIOIIIM
1 METOIAMH C — OO0m1eit XxapakTepuCTUKOM padboT 1Mo (POPMUPOBAHHUIO
I10CIICYIOLLIM HOBBIX OOBEKTOB JICKTPOHUKUA U MHUKPOIJICKTPOHUKU
AHAJIU30M U
TEOPETUICCKUM
MOJICJTUPOBAHUEM
MOJIYYEHHBIX JaHHBIX
S OCHOBHBIE TCOPSTHUYECKUE TIOJIOKEHUS, HEOOXOAMMBIE

T1K-9, JUTS IPaBUJIBHOTO aHAJIHM3a MOJTYYCHHBIX PE3YJIbTaTOB
CIIOCOOHOCTH

AHaJIM3UPOBATh U MPABHILHO HHTEPIPETHPOBATH
BBITIOJTHSATH pabOTHI 110

. MOJTy4YEHHBIEC SKCIIEPUMEHTANIbHBIE PE3YIbTaThI.

TEXHOJIOTUYECKOH yMeeT

OdopmisaTe OTy4eHHBIE PE3YIbTATHl B opMe
IMOATOTOBKE z

OTYETOB U CTaTEN
TIPOU3BOJICTBA
MATEPHAIIOB  H3IEIHil HaBbikamu HamrcaHus KypcoBBIX paboT, B paMKax

BJIAJIEET KOTOPBIX OTPaKAIOTCS HABBIKU CTYJCHTA paboTaTh ¢

3JIEKTPOHHOW TEXHUKHU

HpO@KTHO—TeXHquCKOﬁ I[OKyMeHTaHHeﬁ

I[JISI (bOpMHpOBaHI/ISI BBIIICYKA3aHHbIX KOMH@TGHHI/Iﬁ B paMKax JUCHHUIIJIMHBI

«DPuszuka

HAHOCTPYKTYPUPOBAHHBIX IUIEHOK W

MAarouTHBIX HAHOCHUCTEM»

INPUMCHAIOTCA CICAYIOIIHUC MCTOAbL aKTHUBHOTO/ HHTCPAKTUBHOTO O6y‘I€HI/IHZ

AUCKYCCHA; CCMUHAPLI.




AHHOTAIUS TUCHTUNTIHHBI
«KoMNnOHEHTHI cUCTEM ONTHYECKON CBA3M

PabGouass mnporpamma y4eOHOW AuCHUIUIMHBL «KOMIOHEHTBI CHCTEM
ONTUYECKOW CBSI3M» pa3paboTaHa Isl CTYAEHTOB 4 Kypca IO HAmpaBIICHUIO
11.03.04 «OneKkTpoHUKa U HAHOAJIEKTPOHUKAY.

HuciumnHa «KOMIOHEHThI CHUCTEM ONTHYECKOM CBSI3W» BXOAUT B
JTUCITUTIIMHBI TT0 BEIOOPY BapuaTUBHOW YacTh Moayiis b1.

OO6mast TpyJOEMKOCTh OCBOEHHS AHUCIMIUIMHBI COCTaBisieT 4 3adyeTHbIC
eauHulibl, 144 yaca. YueOHBIM MIIAHOM IIPEAYCMOTPEHBI JEKITMOHHBIC 3aHATus (30
4acoB), mpakTuueckue 3auatus (40 yacoB), camocTosiTeNbHas padota cryaeHTa (74
yac., B TOM YHCJE€ Ha MOJATOTOBKY K 9K3aMeHy 27 4acoB). JucrumninHa
peanu3syercs Ha 4 Kypce B 8 ceMecTpe.

Heab: wu3yueHue BaKHEUIIUX (PUBMUECKUX IMPOIECCOB, SBJICHUM W
3aKOHOMEPHOCTEH, OnpeesSomuX padoTy BOJTOKOHHO-ONTHYECKUX JTMHUMN CBS3H,
WX OCHOBHBIE 3JIEMEHTHI, OCHOBHBIE MMapaMeTpbl U XapPaKTEPUCTHUKHU, OOJIACTH
npuUMeHeHus1, (HOPMUPOBAHHE HABBIKOB JJIEMEHTApPHOIO pacyeTa OCHOBHBIX
MapaMeTpOB BOJIOKOHHO-ONTUYECKOU JIMHUM CBSI3H.

3agaum:

e (opmupoBaHHEe y CTYJICHTOB 3HAHUN 00 OCHOBHBIX (PU3MYECKUX SBICHHUSAX H
3aKOHOMEPHOCTSX, OMPEACNSIIONUX PabOTy BOJOKOHHO-ONTHUYECKUX JIMHUM
CBSI3U;

e (opmMupoBaHHE y CTYJACHTOB HABBIKOB MOCTPOCHMS (HU3UKO-MATEMATUUECKUX
Mojieiell TpUOOpPOB, CXEM, YCTPOMCTB M YCTAaHOBOK BOJIOKOHHO-ONTHYECKUX
JIMHUM CBSI3H,

e (dopmupoBaHHEe Yy  CTYJICHTOB 3HaHMM 00  OCHOBHBIX  METOJAxX
AKCTIIEPUMEHTAILHOTO MCCIIEAOBaHUS MTapaMeTpPoB MPUOOPOB, CXEM, YCTPONCTB
¥ YCTaHOBOK BOJIOKOHHO-ONITUYECKUX JIMHUHN CBSI3U;

e (opMupOBaHHE y CTYACHTOB HABBIKOB JKCIEPUMEHTAIBHOTO WCCIICIOBAHUS
napameTpoB MPUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK BOJIOKOHHO-OMTHYECKUX

JIMHUU CBS3H,;



e (opmMupoBaHHE Yy CTYJCHTOB 3HAHWW O METOJaX aHAIW3a U CUCTEMATH3AINH
pE3yNbTaTOB MCCIEIOBAHUNA MapaMeTpOB MPUOOPOB, CXEM, YCTPOWCTB U
YCTaHOBOK BOJIOKOHHO-ONITUYECKUX JTUHUH CBSI3U;

e (GOpMHPOBaHKE y CTYICHTOB HABHIKOB aHATN3a U CHCTEMATHU3allUN PE3yIhTaTOB
WCCJICIOBAHUI TMapaMeTpPOB MPUOOPOB, CXEM, YCTPOWCTB M YCTaHOBOK
BOJIOKOHHO-OTITUYECKUX JTUHUH CBSI3H;

e (GOpMHPOBAaHHE y CTYACHTOB 3HAHWH O METOJaX pacyera W MPOCKTHPOBAHHSI
npuOOpPOB, CXEM, YCTPOWCTB W YCTAaHOBOK BOJIOKOHHO-ONTHYCCKUX JIMHHM
CBSI3H;

e (opmMupoBaHHE y CTYJCHTOB HaBBIKOB pacueTa U MPOEKTUPOBAHUS MPUOOPOB,
CXEM, YCTPONCTB U YCTAHOBOK BOJIOKOHHO-ONITHYECKUX JIMHUH CBSI3H;

e (opmMupoBaHHE y CTYICHTOB 3HAHWA O METONAX HAJNAIKA, W JUATHOCTHUKH
npubOpPOB, CXEM, YCTPOMCTB U YCTAaHOBOK BOJIOKOHHO-ONTHYECKUX JIMHHM
CBSI3H;

e (opmMupoBaHHE y CTYJIECHTOB HABBHIKOB HAJaIKW, W JHATHOCTHKHA TMPHOOPOB,
CXEM, YCTPOUCTB U YCTAHOBOK BOJIOKOHHO-ONITUYECKUX JIMHUM CBSI3H;

e (opMupOBaHHE y CTYJCHTOB 3HAHUI O METO/aX MOHTaXa, UCIIBITAHUHN U CIa4H
B OKCIUTyaTalldi0 TpHOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK BOJIOKOHHO-
ONITUYECKUX JIMHUH CBSI3H;

e (opmMupoBaHHE Yy CTYJIECHTOB HABHIKOB MOHTa)Xa, HWCIBITAHUN M CIa4d B
OKCIUTyaTali0 MPUOOPOB, CXEM, YCTPOWCTB W YCTAaHOBOK BOJIOKOHHO-
ONITUYECKUX JTUHUM CBS3H;

e (opmMupoBaHHE y CTYJACHTOB 3HAHUN O METOJIMKAX CEPBUCHOTO OOCITYKUBaHUS
puOOPOB, CXEM, YCTPOWCTB W YCTAHOBOK BOJIOKOHHO-ONTHYCCKUX JTHUHHUI
CBSI3H;

e (opmMupoBaHHE y CTYJICHTOB HaBHIKOB CEPBHCHOTO OOCTY>KUBAHUS MPUOOPOB,
CXEM, YCTPOHCTB U YCTAHOBOK BOJIOKOHHO-OIITHYECKHUX JTUHUIN CBS3H.

JIJIst yCTIenHoro M3y4eHHs TUCIUIUIMHBI « KOMIIOHEHTBI CHCTEM OTITHYECKOM

CBS3U» Yy OOydYaromuxcsi JOJDKHBI  OBITh  CHOPMHPOBAHBI  CIEAYIOIINE

npeaABApUTCIbHBIC KOMIICTCHIINH



® CIOCOOHOCTh TMPEICTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM
HAay4YHYI0 KapTHUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUW, 3aKOHOB U
METO/IOB ecTecTBeHHbIX Hayk v MatemaTuku (OI1K-1);
® CIOCOOHOCTh  BBISIBIISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTh  MpoOJeM,
BO3ZHHKAIOMIUX B X0JIe TPO(PECCHOHATIEHON ACSITEIBPHOCTH, TPUBJICKATh IS UX
pelieHus: COOTBETCTBYIOMMMA Pu3nko-MareMaruueckuii anmapar (OI1K-2);
B pesynpraTe uW3ydeHUs JaHHOM AWCHUIUIMHBL Yy  OOYYarOIIMXCS

bopMupYIOTCA caeAyomue MPoPeCcCUuOHATEHBIE KOMITETEHITHH.

Kon n
¢dopmypoBKa dTanbl GopMUPOBAHUS KOMIIETEHIIMH
KOMIEeTeHIHU

[1K-18, roToBHOCTH HOPSIIOK PETJIAMEHTHOMN MPOBEPKH TEXHHYECKOTO
OCYIIECTBIISATh 3Haer COCTOSIHUSI 000PYJOBaHHUS CHCTEM ONTHYECKOM
periaMeHTHYIO CBSI3U
IIPOBCPKY OCYILECTBJIATH PEMIAMEHTHYIO IIPOBEPKY
TCXHIHICCKOTO Vmeer CTaHIapPTHOTO 000PYIOBAHKS CUCTEM OTITHYECKOM
COCTOSIHUSI CBSI3M
000py/I0BaHUsI, €T0
HpoqmﬂaKTquCKHuH Braneer HaBBIKAMU PETJIAMEHTHOU MPOBEPKH CTAHAAPTHOTO
OCMOTp H TCKYIIHH 000pYyJOBaHUS CUCTEM ONTHYECKON CBA3M
PEMOHT

HOPSZIOK COCTABJICHHS 3asIBOK HA 3aMIaCHBIC CTAH U
IIK-19, cnocoGHocTH 3Haer pacxo/HbIE MaTepHAJIbI, a TAKXKE Ha MOBEPKY U
COCTaBJIATh 3aABKH Ha KaJTHOPOBKY armapaTypbl ONTHYECKOH CBS3H
3amacHbIe JACTalH 1

COCTaBIISITH 3aSIBKH HA 3aITaCHBIC ICTAIN U
pacxoHble

YMmeer PacxXodHbIC MAaTCPUAJIbI, 4 TAKKC HA ITOBCPKY U

MaTepHabl, a TAKXKE .
KaJTMOpPOBKY armapaTypbl ONTUYECKOH CBSI3U

Ha [IOBEPKY U
KaJIMOpPOBKY HaBBIKAMU COCTABJICHHS 3asBOK Ha 3aIlaCHBIC JCTAIH

anmapaTypsl Brnaneer U pacXoJHbIe MaTepUabl, a TAK)KE Ha TIOBEPKY U
KaJIMOPOBKY aImnapaTypsl ONITHYECKOH CBA3H

OCHOBHBIC MApaMETPbI OTCUCCTBCHHBIX U

IK-21, criocobroCTS 3Haer UMITOPTHBIX JIETaJICH, TPUMEHSIEMBIX B almaparype
HaXOZMTE aHATIOTH ONTHYECKOH CBA3U
VUMITOPTHBIX JeTallen <
HAXOJIUTh aHAJIOTH UMIIOPTHBIX JICTalIeH,
IIPU MEITKOM PEMOHTE Ymeer .
NPUMEHSEMBIX B alliapaType ONTHUECKOW CBA3H
HU3MEPUTEBHOTO U
JMATHOCTHYECKOTO HaBBIKAMH T000pa ONTHMAIbHBIX aHAJIOTOB
0Gopy10BaHUS Bnaneer UMIIOPTHBIX JIeTalieil, MPUMEHSICMBIX B armaparype

OIITUYECKOU CBSA3U

Jliist hopMHpOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIINN B paMKaX JUACIUTITAHBI
«KOMINOHEHTBI CUCTEM ONTHUYECKOW CBS3W» MPUMEHSIOTCS CIEAYIOIIAE METObI

aKTUBHOT'O/ HHTEPAKTUBHOTO O0YYEHUSI: MO3TOBOM IITYPM, JUCKYCCHSI.






AHHOTAUMS JUCHUILTHHBI

«ITpuGopHBIe CTPYKTYPHI AJIfl ONTOIJIEKTPOHUKH U CIIMHTPOHUKHN»

Pabouas nporpamma yueOHON mucturuinHbl «[IpubopHbIe CTPYKTYpHI AJis
ONTO3JIEKTPOHUKMA W CIUHTPOHUKW» pa3zpaboTaHa s CTYJIEHTOB 4 Kypca,
oOyuaronuxcs 1mo HampasieHuio 11.03.04 «DnekTpoHUKa U HAHOAJIEKTPOHUKA) B
COOTBETCTBUM C TpeOOBaHUSIMHU 00OpPa30BATEIBHOTO CTaHAApPTa, CaMOCTOATEIHHO
ycTaHaBiuBaeMoro J[BOY.

Huctuminaa  «IIpubGopHble  CTPYKTYpbl Il ONTODJEKTPOHUKUA U
CIUHTPOHUKN» BXOJWUT B OJIOK MUCIUILIMH TIO BBIOOPY CTYACHTOB BapHATHBHOM
4acTU Npo(hecCUOHATBHOrO IUKJIA.

OO6mast TPyJOEMKOCTh OCBOEHHS JHUCIMIUIMHBI COCTaBisieT 4 3adeTHbBIC
eauHulbl, 144 yaca. Y4eOHBIM MJIAHOM IIPEAYCMOTPEHBI JEKITMOHHBIC 3aHsATus (30
yacoB), npaktuueckue 3anarus (40 gacoB), camocrositenbHas padota (74 gaca, B
TOM 4ucJje 27 4acoB Ha MOJTOTOBKY K 3K3aMmeHy). JucuumivHa peanusyercs Ha 4
Kypce B 8-M CEMECTpE.

[IpenonaBanne Kypca CBSI3aHO C JPYTMMHU Kypcamu 00pa3oBaTEIbHOTO
cramapra: “@Ou3WKa MNOJYNPOBOJHUKOB W  HU3KOPA3MEPHBIX  CHCTEM,
“@u3n4ecKkue OCHOBBI MHUKPOSJIEKTPOHHUKHK ,” (DU3UKO-XUMHSI HAHOKIACTEPOB U
HaHOCTPYKTYp”, «Kpucramiorpadust u KpucTamopu3nKkay U OMUPAETCS HA UX
COJIEp/KAHUE.

Heab - u3ydeHWEe NPUHIMIIOB PabOTHl OCHOBHBIX TMOJYMPOBOIHUKOBBIX
KOMIIOHEHTOB TBEPIOTEIBHOMN JIEKTPOHUKHU: AUOJI0B, OUMOJISPHBIX TPAH3UCTOPOB,
MOJIEBBIX TPAH3UCTOPOB, OMTORICKTPOHHBIX MTPUOOPOB. O3HAKOMIIEHUE CTYACHTOB
C OCHOBaMH IPOEKTUPOBAHUS U MPOU3BOJACTBA AUCKPETHBIX MOJYIPOBOJIHUKOBBIX
NPpUOOPOB U UHTETPATIBLHBIX CXEM Ha UX OCHOBE.

Zagaum:

e (O3HAaKOMUTBHCSI C COBPEMEHHBIM HAyYHO-TEXHUYECKUM YPOBHEM TEXHOJIOTMHU
MHUKPO- ¥ HAHODJIEKTPOHUKH, OMTOIEKTPOHUKHU U CIIUMHTPOHUKH.
o U3yuuTh PusnyecKkue MPUHIIAIIB U TEXHOJIOTHYECKUE MTPOIIECCH N3TOTOBICHHUS

1 (OPMHUPOBAHUS CTPYKTYP MIPUOOPOB TBEPAOTEIHHOM IICKTPOHHUKH.



e l3yunTh  KOHCTPYKTHBHBIE  OCOOEHHOCTH  TPUOOPOB  TBEPAOTEIHHOM
AIIEKTPOHUKH.

1o 3aBepuieHNI0 00y4eHUs JUCUUIIIMHE CTYIEHT AOJDKEH:
® [IOHMMaTh W 3HaTh (PU3MYECKHUE IMPOLECChl U SBJICHUS, OIPEAECIAIOLINE

(GYHKIIMOHUPOBAHKUE TMOJIYIPOBOJHUKOBBIX MPHOOPOB M YCTPOWCTB BO BCEX
HaIpPaBJICHUSIX COBPEMEHHOM 3JIEKTPOHUKU

® 3HAaTh OCHOBHBIC TEXHOJIOTMYECKUE IIPOLECCHl IPOU3BOJCTBA JUCKPETHBIX
MOJTyTIPOBOTHUKOBBIX 3JIEMEHTOB,

® 3HATh OCHOBBI IPOEKTUPOBAHUS U IPOU3BOJICTBA HHTETPAIBHBIX CXEM;

® INPEICTaBISTh COCTOSIHUE CHUHTPOHMKH, MHUKPO- M HAHOARJIEKTPOHMKH Ha
COBpPEMEHHOM JTale M 3HaThb NpPOOJIEMbl U TEPCHEKTUBBI Pa3BUTUS 3TOM
OTpaciH.

Jig ycnemHoro usydeHus aucuuiuinHbl «IIpuOopHbie CTpyKTyphl i
ONTORJIEKTPOHUKH W  CIOUHTPOHUKA» y  OOyJarommxcsi JOJDKHBI  OBITh
c(OpMHPOBAHBI CIEIYIONIUE PEIBAPUTEIbHBIE KOMIIETCHIINU:

e OIIK-5 - CIIOCOOHOCTh HCIOJIB30BaTh OCHOBHBIE NpPHEMBbI 00pPaOOTKH U
IPEICTaBICHUS SKCIIEPUMEHTAIBHBIX JTaHHBIX;

o [IK-1 - CIOCOOHOCTh ~ CTPOMUTH  MIpOCTEWIIMe  (PU3HYECKHEe U
MaTeMaTUYeCKUe MOJAETU TNpUOOpOB, CXEM, YCTPOHCTB U YCTaHOBOK
AJIEKTPOHHUKHU ¥ HAHORJIEKTPOHUKH PA3IMYHOTO (PYHKIIMOHATIBHOIO Ha3HAYECHHUS,
a TaKKe WCIONb30BaTh CTAaHAAPTHBIE TPOTPAaMMHBIE  CpPEACTBA  HX
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS;

e [IK-3 - TOTOBHOCTh aHAJIU3UPOBATh U CUCTEMATHU3UPOBATH PE3YJIbTATHI
UCCIICIOBAaHUM, TPEACTABIATh MaTepHalbl B BHJE HAyYHBIX OTYETOB,
nyOJuKaIyii, Mpe3eHTaIH.

B pesymbrate wu3yueHus JaHHOW JAUCHUIUIMHBI Y  OOYyYaroIIUXCs

bopMHPYIOTCA CAEAYIOIINUE 3EMEHThHI KOMIIETEHIIUM.

Kon u ¢popmyuposka

Jransl GopMUPOBAHUA KOMIIETEHIUH
KOMIIETEHIIUH

[TIK-18, roTOBHOCTH 3naer COBPEMEHHOE JJIEKTPOHHOE, N3MEPUTEIIBHOE
OCYILIECTBJIATH 000pyoBaHNE U BRIYUCIUTEIHHYIO TEXHUKY




PErIaMEeHTHYIO IPOBEPKY OCYILECTBIIATh PErIIAMEHTHYIO IPOBEPKY
TEXHUYECKOTO COCTOSIHUSI TEXHUYIECKOTO COCTOSIHUSI, TIPOPHIAKTHUCCKUI
000pyIOBaHUsI, €ro Ywmeer OCMOTp COBPEMEHHOTO JIEKTPOHHOTO,
npOQHUIAKTHICCKHIA OCMOTP U3MEPUTETBHOTO 000PYIOBaHHS
U TEKyIIUH PEMOHT HaBBIKAMHU MPOQHIAKTHIECKOTO OCMOTpA U
Brazmeer | TekyIero peMoHTa 3JIEKTPOHHOTO,
U3MEPUTETBHOTO 000PYIOBaHHS
M3MEpPHUTENbHBIC TPHOOPHI M YCTAHOBKH TSI
3naer IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS ITAPAMETPOB
T1K-19, crioco6HOCTH ¥ XapaKTEePUCTHK MPUOOPOB, CXEM, YCTPONCTB U
COCTABIIATD 3a5BKM HA YCTAHOBOK DJICKTPOHHUKU M HAHORIICKTPOHUKH
3alacHble JeTajlu U KOHTPOJMPOBATh paboTy 000py10BaHUS U
pacxojiHbIe MaTepUaIbl, a Vmeer IprOOPOB, YIUTHIBATH U3HOC ACTANCH U
TaK)Ke Ha TIOBEPKY U PaCXOHBIX MaTEPUATIOB
KaJTMOPOBKY aIaparypel METOJIMKOM COCTABJICHMS 3asIBOK HA 3aIlacCHbIE
Brazmeer | meranmu M pacxXojHbIe MATEPHANbI, HA MOBEPKY U
KaTHOpOBKY anmapaTypbl
U3MEPUTEIIbHBIC TPUOOPHI U YCTAHOBKH JIJISI
3paer OKCIEPHMEHTATBHOTO HCCIIEI0BARHS IAPAMETPOB
TIK-21, criocoBHOCT U XapaKTePUCTHK IPUOOPOB, CXEM, YCTPOUCTB U
HAXOIUTh AHATOTH YCTaHOBOK SJICKTPOHUKH M HAHODJIEKTPOHUKH
UMITOPTHBIX JICTATCH [TPU KOHTPOJIMPOBATH PabOTy 000PYIOBAHUS U
MEJIKOM PEMOHTE Vateer IprOOPOB, YIUTHIBATH H3HOC JACTANCH U
HU3MEPUTEIBHOTO U PacCXOHBIX MAaTEPHAJIOB, THATHOCTHPOBATh
JUATHOCTHYIECKOTO HOJIOMKH, HAPYIIIEHHE PEXUMOB PabOTHI
oGopyoBaHUs CIIOCOOHOCTBIO HAXOAUTH AHAJIOTH UMIIOPTHBIX
Biageer | nmeranei mpu MEJIKOM PEMOHTE U3MEPUTEIBHOTO U
JIMArHOCTHYECKOTO 000PYI0BaHUSI

Jlns popMupoBaHUs BhIIEYKa3aHHBIX KOMIIETEHIIUM B paMKax JUCHUTUIUHbI
«IIpubopHbIE CTPYKTYPHI JJIs1 ONTODIEKTPOHUKUA M CIIUHTPOHHUKWY» MPUMEHSIOTCS

cdileayromme MECTOAbI AKTHUBHOI'O O6y‘{CHI/I$II AUCKYCCH, KOJUNICKTUBHAasA

MBICIUTCIIbHAA ACATCIIbHOCTD, BBIIIOJIHCHUC ITPAKTHYCCKUX 3a1a4.



AHHOTAUMS JUCHUILTHHBI
«IKcnepuMeHTATbLHAA (PU3NYecKasi ONTHKA)

PabGouass mnporpamma y4yeOHOM  AMCHMIUIMHBI  «DKCHEpPUMEHTAIbHAS
dusznyeckas onTUKa» pa3paboTaHa sl CTYJEHTOB 3 Kypca MO HalpaBICHUIO
11.03.04 «32neKTpoHHKA U HAHODJEKTPOHHKA» B COOTBETCTBUM C TPEOOBAHUSIMU
OC BO IB®Y 1o nanHOMY HamnpaBJIEHUIO.

JucuunnuHa «OKCHepuMeHTalnbHas (u3uueckass ONTHKa» BXOAHWT B
JTUCHUIUIMHBI 110 BEIOOPY BapuaTUBHOM YacTu Moayist B1.

OOmiasi TPyJOEMKOCTh OCBOCHHSI JMCLUUIUIMHBI COCTABIIACT S5 3a4eTHBIX
eaunull, 180 yacoB. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI JICKIMOHHBIE 3aHATHA (36
4yacoB), JiabopatopHbie padoThl (36 yacoB), caMOCTOsITeNIbHAas paboTa CTyJeHTa
(108 4vacoB, B ToM umciie 36 yacoB Ha MOATOTOBKY K 3K3ameHy). [ucuuriauna
peanusyercs Ha 3 Kypce B 6 ceMmecTpe.

Hean: oBnazeHue HaBBIKAMH TMOCTPOEHUS  (U3HKO-MATEMATUYECKUX
MOJIeJIel MPOLECCOB, CBA3AHHBIX C PACIPOCTPAHEHUEM CBETA B PA3IMYHbBIX CpPeaax
Y B3aMMOJICHICTBHEM CBETA C BEIIECTBOM.

3axayu:

e (GOpMUPOBAHHE Yy CTYACHTOB LEJIOCTHOTO TMPEACTABICHUS O TNPUMEHEHUH
ontuyeckux 3(Q(EKTOB B AJIEKTPOHHUKE, W3MEPUTEIHHONM M BBIYMCIUTEIILHOM
TEeXHUKE, THOOPMALIMOHHBIX TEXHOJIOTUSIX;

e (opmMupoBaHHEe Yy CTYIEHTOB LEJIOCTHOIO MPEACTAaBIECHUS 00 OCHOBHBIX
¢uznyecKkux  SABJIEHUSX W 3aKOHOMEPHOCTSAX, JIeKalIMX B  OCHOBE
pacnpocTpaHEHUsl ONTHYECKOTO U3TyUYEHUS;

e (opmMupoBaHHE y CTYJIEHTOB 3HAaHMM 00 OCHOBHBIX METOAAX MOCTPOECHUS
(u3MKO-MaTEMaTUYECKUX MozeIen IIPOLIECCOB, CBSI3aHHBIX C
pacnpoCcTpaHEHUEM CBETA B PA3JIMYHBIX CPElax;

e (opmMupoBaHHe y CTYJCHTOB HABBIKOB MPUMEHEHUS METOJIOB MOCTPOCHUS
(bu3MKO-MaTEMaTHYECKUX Mozelen IIPOLIECCOB, CBSA3aHHBIX C

pacinpoCTpaHCHUECM CBCTA B PA3JIMYHBIX CPCOAAX



e (opmMupoBaHHE y CTYJCHTOB 3HaHW OO0 OCHOBHBIX METOJAX TOCTPOCHUS
(bU3UKO-MaTEMaTHIECKUX MOJIEIICH MPOIIECCOB, CBA3AHHBIX C B3aMMOICHCTBUEM
CBETa C BEIECTBOM NPHU HKCIEPUMEHTAIHLHOM HCCIEAOBAaHUMU MapaMETpPOB U
XapaKTEepPUCTUK TPUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK DJIEKTPOHUKU U
HAHORJIEKTPOHUKHU

e (opmMupoBaHHE y CTYJCHTOB HABBIKOB MPUMEHEHHUS METOJIOB MOCTPOCHUS
bU3UKO-MaTeMaTHYECKUX MOJIEIEH MPOIECCOB, CBS3AHHBIX C B3aUMOJICHCTBUEM
CBETAa C BEILECTBOM IPU AKCHECPUMEHTAILHOM HUCCIEIOBAHUM IMapaMeTPOB U
XapaKTEepUCTUK TPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JEKTPOHUKUA U
HAHODJIEKTPOHUKHU;

e (QopmupoBaHue y CTYACHTOB 3HAaHUW OO0 OCHOBHBIX METOJAx aHalu3a |
CUCTEMATHU3AlIMA PE3YJIbTATOB HCCIEAOBAHUM MPUOOPOB, CXEM, YCTPOWUCTB U
YCTAHOBOK 3JICKTPOHUKH U HAHORJICKTPOHUKU PA3IUYHOIO (DYHKIMOHATIBLHOIO
Ha3HAYCHUS.

JIJist yCTIenHOTO U3y4eHUsl AUCITUTUIMHBI « DKCIIEpUMEHTaIbHas (pu3nyeckas
ONTHKa» Yy OOyYalmuxcsi JOJDKHBI OBITh  CHOPMUPOBAHBI  CIEAYIOIIUE
MpEABAPUTEIIbHBIE KOMIIETECHIINU:
® CIOCOOHOCTh TMPEJCTABIATh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM

HAay4YHYI0 KapTUHY MHUpPa Ha OCHOBE 3HAHUs OCHOBHBIX MOJIOKEHUN, 3aKOHOB U
METOJ0B €CTECTBEHHbIX HayK U MaTtemaTuku (OIIK-1);

® CIOCOOHOCTh  BBISIBIISITh  €CTECTBEHHOHAYYHYIO  CYIIHOCTH  TIpOOieM,
BO3HUKAIOIIUX B XOJ€ MPOQPECCHOHATLHON JEATeIbHOCTH, MPUBJICKATh JJIS UX
pelieHus: COOTBETCTBYIOMMUMA Pru3nko-mareMaruueckuii anmapar (OI1K-2);

B pesynpraTe wuW3ydeHus JaHHOM AWCHUIUIMHBL Yy  OOYYarOIIMXCS

dbopmupyroTCs clienyronue npodeccCuoHaIbHbIE KOMIIETCHITUU:

Koﬂfoﬁzzrg::lﬁfm«a Jtanbl GopMHUPOBAHUA KOMIIETEHIINH

[1K-1, cnocoGHOCTh OCHOBHBIC (PU3UUYECKHE SIBICHUS U

CTPOUTH HpOCTCfIIJ.IHC 3Haer 3aKOHOMCPHOCTH, JICKAIINC B OCHOBC

q)HSI/I'-IeCKI/Ie u pacrnpoCTpaHCHUS ONITUYCCKOI'O U3JTYUCHUA
MaTCMaTUICCKHUE MOJICTIA CTPOUTH (PUBUKO-MATEMATHIECCKUE MOJICTTH
npruOOpOB, cXeM, YmMmeer IIPOLIECCOB, CBSI3aHHBIX C PACIIPOCTPAHEHUEM CBETA
YCTPOHCTB M yCTaHOBOK B Pa3JIMYHBIX Cpellax




OJICKTPOHHUKHU U

HaHOXJIEKTPOHUKHU

pa3IUYHOrO

(GYHKIMOHATIBHOTO HAaBBIKAMU IIPUMEHEHHUS METOI0B ITOCTPOEHUS
Ha3HAYEHHUs, a TAKKE Braxeer (bU3MKO-MaTEMAaTUYECKUX MOJIEIEH IIPOLIECCOB,
UCIIOJIB30BaTh CBSI3aHHBIX C PaCIIPOCTPAHEHUEM CBETA B
CTaHJapTHbIE pa3IMYHBIX cpenax

IIPOrpaMMHBIE CPEJICTBA
UX KOMIIbIOTEPHOTO
MOJIEJTUPOBAHUS

ILJISI q)OpMI/IPOBaHI/IH BBIIICYKA3aHHBIX KOMHCTCHHI/Iﬁ B paMKax OTUCIHHIIIINHBI
((3KCHepI/IMeHTaJ'H)Ha$I q)HBI/I‘leCKa}I OIITUKA» IPUMCHAIOTCA CICAYIOINEC MCTObI

aKTUBHOT'0/ HHTEPAKTUBHOTO O0YYEHUSI: MO3TOBOM IITYPM, JUCKYCCHS.



AHHOTAIUS TUCHTUNTIHHBI
«IIponeccsl Ha MOBEPXHOCTH pa3jena (pas3»

VYyebnas mucumminHa «lIpouecchl Ha TOBEpXHOCTH pazzaena  (das3»
pazpaboTaHa nJisi CTYJACHTOB 3 Kypca HampaBieHus OakanaBpuata 11.03.04
«DNEKTPOHUKA U HAHORJICKTPOHUKAY.

OO6miass TpyAOEMKOCTh OCBOCHMS auciuruiiabl coctaBisger 5 3ET (180
4acoB). Y4eOHBIM IUIAHOM MPETYyCMOTPEHBI JIeKIuK (36 9acoB), J1abopaTopHbBIC
3aHsATUA (36 yacoB), camocTosiTeIbHass padoTa cryaeHTta (108 yacos, B ToM umcIie
36 yacoB Ha MOATOTOBKY K 3k3aMeny). Jucuurminna «IIporecchl Ha MOBEPXHOCTH
pasnena (as3» BXOIUT B OJIOK AMCLHMIUIMH O BbIOOPY CTYIAEHTOB BapUaTHBHOU
qyacTH nMpodheCcCHOHAIBHOTO IUKIIa, peanu3yercs Ha 3 Kypce, B 6 ceMecTpe.

ConepkaHue JWCHHMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C
U3YYCHUEM OCHOBHBIX TMOJIOKEHUN (DM3UKU TMOBEPXHOCTU IMOIYIPOBOHUKOBBIX
KpUCTAJUIOB U (hU3UKU MMOBEPXHOCTEHN paszzeina (das.

Leab - O03HAaKOMJICHHE CTYIEHTOB C OCHOBHBIMU OTPEACICHUSMU U
0a3UCHBIMU  KOHUIEMUUAMH  (PU3UKH  TOBEPXHOCTH  MOJYIPOBOJHUKOBBIX
KPUCTAJUIOB U (PU3UKHU TTOBEPXHOCTEH pazena ¢as.

3agaum U3y4eHHsl TUCIUILTAHBIL:
® U3Yy4YCHHUE OCHOBHBIX TMOJIOKEHUN (U3UKKU TOBEPXHOCTH MOIYIPOBOIHUKOB,

npeacTaBieHne 00 aTOMHON CTPYKTYPE YMCTHIX TOBEPXHOCTSIX AJIEMEHTAPHBIX
MOJTYTIPOBOTHUKOB, & TAK)Ke MOBEPXHOCTAX C ajcopdbaraMu;
® OBJAJICHHE TEOPETUUYECKHUMH OCHOBAMHU B3aMMOJICUCTBUSI Pa3TUYHBIX BHUJOB
U3IYyYEHUS C TIOBEPXHOCTHIO TBEP/IBIX TEJ, HAHOYACTUIIAMHU, HAHOMATepaIaMH,
® OBJAJICHWC 3HAHWSIMH (PU3NYECKUX MPUHIIUIIOB U BO3MOYKHOCTEH OCHOBHBIX
METOJIOB UCCIE0OBaHUS TTIOBEPXHOCTH M TPaHUIL pa3ea.

Jlng ycmemHoro wu3y4deHusl IuciuIummHbl «[Iporecchl Ha TOBEPXHOCTH

pazzmena ¢da3» y oOydwarolmuxcsi JOJKHBI OBbITh C(HOPMHUPOBAHBI CIEAYIOIINE

NpcaABapUTCIIbHBIC KOMIICTCHIINH:



e OIIK-2 - cnocoOHOCTH BBIABIIATH ECTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOIIEM,

BO3HHKAOIIMWX B XOA€ HpO(l)eCCI/IOHaJ'II)HOf/'I ACATCIIBHOCTU, IIPUBJICKATL IS UX

PCIICHUA COOTBGTCTBYIOHH/Iﬁ (I)I/I?)I/IKO-MaTGMaTI/I‘-ICCKI/Iﬁ arapar.

B pesynbrare

W3yYeHUs] JAHHOW JUCHMIUIMHBI Y  OOydYaromuxcs

bOpPMHPYIOTCSA  CIICTYIOITHE

npodecCHOHaNbHBIE KOMITIETCHIIMH  (3JIEMEHTHI

KOMIICTEHITUHN):
Koa n
dopmyaupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIHUU
KOMIIETEHI[HHI

IIK-1, OCHOBHBIE IIOHATHS U TEPMUHBI, ONUCHIBAIOLINE
CIHOCOOHOCTB CTPOMTH 3Haer MPEIMETHYIO 00JIaCTh UCCIICIOBAHUN 1
mpocTeime AKCIIEPUMEHTAIBHBIX IPHOOPOB

usmyeckue u CaMOCTOSTENILHO aHAIM3HPOBAThH JOCTOBEPHOCTh
MaTCMaTHICCKUC Vmeer HOJIy4aEMBIX BEJIMYUH TIPU U3MEPEHHSAX, TOUHOCTh
Mozen HPHS;OPOB’ HOJIyYEHHBIX M3MEPEHUI

CXEM, YCTPOUCTB U

YCTaHOBOK

JNEKTPOHUKH U

HaHO3JICKTPOHUKH

Pa3IMIHOTO

(YHKIIMOHATIBHOTO 5

HA3HAYCHUS, & TAKKE TEXHOJIOTHEH U HHCTPYMEHTAPUEM aHATTN3a
HCIIONIE30BATh Bnaneer rpadgu4ecKoi ¥ KOJIMYECTBEHHOW HH(pOpMaInu,
CTaHJapTHBIE MOJTyYEHHOM B X0J1¢ IKCIICPUMEHTA
MIPOrpaMMHBIE

CpeICTBa HX

KOMITBIOTEPHOTO

MOJICTTUPOBAHUS

Jiist hopMHpOBaHUS BBINIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUTITAHBI

«IIpoueccel Ha TMOBEPXHOCTH paznena (as3» NPUMEHSETCS METOJ aKTUBHOTo/

HHTCPAKTHBHOI'O

oOy4eHHUS:

JUCKYCCHUS; AKCKYPCHUM TIO  JICMCTBYIOIIUM

7ab0paTopusM COOTBETCTBYIOIIETO MPOGUis i O3HAKOMJICHUS C peadbHO

paboTaroliell anmaparypoil; sadbopaTopHbie padOThl ¢ MCIOJIL30BAaHUEM METOJIOB

KOMITIBIOTCPHOI'O MOACINPOBAHUA.




AHHOTAIUS JUCHUTITIMHBI
«OcHOBBI HH(POPMALMOHHOH ONTUKI)

Pabouass mporpamma yueOHOW AuUCHMIUIMHBI «OCHOBBI MH(pOPMAIMOHHON
ONTUKW» pa3paboTaHa [Jisl CTYIAEHTOB 3 Kypca mo Hampasienuto 11.03.04
«OJIEKTpOHHMKA M HAHOZJIEKTPOHUKA», B COOTBETCTBUU ¢ TpedoBanusamu OC BO
JAB®Y 110 1aHHOMY HaIpaBJICHUIO.

HucuunnuHa «OcHOBBI HHGOPMAITMOHHON ONTHKW» BXOJUT B TUCUHUIUIMHBI
110 BEIOOPY BapHaTUBHOM 4yacTu Moayiis b1.

OOmiasi TPyJOEMKOCTh OCBOCHHSI JMCLUUIUIMHBI COCTABIIAET S5 3aUeTHBIX
enunul, 180 yacoB. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI JICKIMOHHbIE 3aHATHA (54
yaca), mpakTuieckue 3aHatus (54 daca), camocrosiTenibHas pabora cryneHra (72
yaca, B TOM YHMCJIE€ Ha IOATOTOBKY K 3K3aMEHY 36 yacoB). JucuurmiauHa
pean3yercs Ha 4 Kypce B 7 ceMecTpe.

Henab: oBnaneHue HaBbIKAMU IOCTPOEHMS  (PU3MKO-MAaTEMaTHUYECKUX
MOJIeJIEd TMPOLECCOB, CBA3AHHBIX C PACHPOCTPAHEHHEM B MPOCTPAHCTBE U
00paboTKOM CITy4aitHO-HEOTHOPOIHBIX ONTHYCCKHX IOJICH.

3axayu:

e (GOpMUPOBAHUE y CTYAECHTOB 3HAHUN O BaKHEHIIMX (PU3MUECKUX Mpoleccax,
SBJICHUSIX U 3aKOHOMEPHOCTSX, ONPEACISIOIUX padoTy ONTHUECKUX CHUCTEM
00paboTKH, Nepeiauu U pacrpeaeiceHuss uHpopmaluu;

e (opmupoBaHHEe Yy CTYIEHTOB 3HaHUM O METOJaXx pacyeTa OCHOBHBIX
napaMeTpoB U XapaKTEPUCTUK OCHOBHBIX THUIIOB CUCTEM O0pabOTKH, Meperayu
U pacnpeneneHus tHpopMalu;

e (opmMupoBaHHE Yy CTYACHTOB 3HAHMM O METOJaX HKCIEPUMEHTAIBHOTO
VCCJIEIOBAHNSI OCHOBHBIX IapaMETPOB M XapaKTEPUCTHUK OCHOBHBIX THIIOB
cucteM 00paboTKu, mepeaadu u pacupeaesieHus naopmanm;

e (QopmupoBaHHe Yy CTYICHTOB HaBBIKOB NPUMEHEHHS METOJI0OB pacuera
OCHOBHBIX MaPaMETPOB U XapaKTEPUCTHUK OCHOBHBIX THIIOB CUCTEM OOpaOOTKH,

nepeaadr u pacupeaeneHus nHhopmaIiy;



e (dopmupoBaHWe y  CTYACHTOB HABBIKOB MPUMEHEHUSI  METOJIOB
HKCIEPUMEHTAILHOTO MCCJIE0BaHUSI OCHOBHBIX MAapaMETPOB U XapPaKTEPUCTHUK
OCHOBHBIX THUIIOB CHCTeM OOpabOOTKH, Tepefaud U  pachpeesieHus
nHpopmaruu.

JIist  ycremHoro wu3y4deHus IUcHUIuiiHbl  «OCHOBBI  MH(POPMAITMOHHOM
ONTUKU» Y OO0y4yalomuxcsi JOKHBI OBITh  CHOPMUPOBAHBI  CIEIYIONIUE
MpeABAPUTEIbHBIC KOMIIETECHIIUN:
® CIOCOOHOCTh TMPEICTABIATh QJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM

Hay4YHYI0 KapTHHY MHpPA Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHUI, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX HayK U MaTtemaTtuku (OIIK-1);

® CIOCOOHOCTh  BBISIBISATH  €CTECTBEHHOHAYYHYI0  CYHIHOCTH  MpOOJeEM,
BO3HMKAIOIIUX B X0JI¢ MPO(PECCHOHATILHON ACSITEIBHOCTH, TPUBJICKATh JIS UX
pelIeHus COOTBETCTBYIOMNM (u3nko-MaremaTudeckuii annapat (OI1K-2);

® CIOCOOHOCTh OCYHIIECTBJISATh IIOMCK, XpaHEHue, o0paboTKy M aHaIu3
uH(bOpMAIUU U3 PA3TUYHBIX MCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISATH €€ B
TpedyemMoM (popMarte ¢ UCTOIb30BaHUEM UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U
cereBbix TexHonoruit (OIIK-6).

B pesynpraTe uW3ydeHus JaHHOM AWCIHUIUIMHBL Yy  OOYYarOIIMXCS

dbopmupyroTCs clienyronue npodeccCuoHaIbHbIE KOMIIETCHITUU:

Kon u popmysmpoBka
(bopmyuip Irtansl GOpMHPOBAHUA KOMIIETCHIIUH

KOMIIETeHIINH
METO/IBI SKCIIEPUMEHTAITLHOTO HCCIIEI0BAHUS
I1K-2, cmocobroCTH OCHOBHBIX [TApPaMETPOB U XapaKTEPUCTUK CHCTEM
apryMeHTHPOBAHHO BHIOWPATE M | 3paer 00paboTKH, Nepeaalyy U pacrpeiesIeHHUs
peann30BbIBATh HA IPAKTHKE uHdOpMALIH
3¢ HEKTUBHYIO METOJTUKY
IKCIEPUMEHTATLHOTO

9KCIEPUMEHTAILHO ONPE/ICIIATh OCHOBHBIC
Ywmeer napaMeTphbl U XapaKTePUCTUKUA CUCTEM 00pabOTKH,
nepeaayn u pacrpeesieHuss HHPOPMAaIUH

UCCIIEeI0BaHUS [TapaMeTPOB U
XapaKTePUCTHK MPUOOPOB,
CXEM, YCTPOUCTB U YyCTAaHOBOK

3IIEKTPOHHKH U HaBBIKaMH 3KCIIEPIMEHTAIBHOTO FCCIIeTOBAHMS
HAHOJICKTPOHUKH Pa3THIHOTO Braxeer OCHOBHBIX TIApaMETPOB M XapaKTEPUCTUK CUCTEM
(GYHKIIMOHAILHOTO Ha3HAYCHUS 00paboTKy, Nepesady i paclpe/IeICH s

WHPOPMAITUH.

Jliist hopMHUpOBaHUS BBINICYKAa3aHHBIX KOMITIETCHIIMA B paMKaxX U CIIUTLTAHBI
«OcHOBBl WH(MOPMAIIMOHHOW ONTHKW» TMPUMEHSIIOTCS CJEIYIONUE METOJIbI

aKTUBHOT'O/ HHTEPAKTUBHOTO O0YYEHUSI: MO3TOBOM IITYPM, JUCKYCCHSI.



AHHOTAUMS JUCHUILTHHBI
«OnTnyecKkue ¥ TPAHCHOPTHBIE CBOICTBA HAHOCTPYKTYP»

Y4eOHO-METOAMYECKUI ~ KOMIUIEKC  JUCHUIUIMHBI  «OnTudeckue o
TPAHCIIOPTHBIE CBOWCTBA HAHOCTPYKTYp» pa3paboTaH A CTyIeHTOB 4 Kypca,
oOy4aronuxcs 1o HarpasieHuto 11.03.04 «2nekTpoHUKa U HAHODJIEKTPOHUKAY, B
COOTBETCTBHE C TPEOOBAHHSAMHU 00pPA30BATENHLHOIO CTAHJAPTA, CAMOCTOATEIBHO
ycTaHaBiuBaeMoro J[BOY.

Jucunmimaa «ONTUYECKHME M TPAHCHOPTHBIE CBOWCTBA HAHOCTPYKTYpP»
BXOAUT B OJOK JAUCHUIUIMH 110 BBIOOPY CTYAEHTOB BapHAaTUBHON YacTH
po(EeCCUOHATBHOTO LUKJIA.

OOmiass TpyJOEMKOCTh OCBOEHHS JUCLMIUIMHBI COCTaBJSIET S5 3a4eTHBIC
eauHuIbl, 180 yacoB. Y4yeOHBIM IMJIAHOM MNPETyCMOTPEHBI JIEKIIMOHHBIE 3aHATHUS
(54 yaca), npaktuueckue 3ausATuA (54 daca) camocrosaTenbHas padora (72 ydaca, B
TOM 4Hciie 36 4acoB Ha MOJATOTOBKY K dK3aMeHy). JucuuninuHa peanusyercs Ha 4
Kypce B 7-M CEMECTpE.

ConepxaHne JUCUMIUIMHBI OXBAaTBIBACT CIEAYIOIIMK KPYr BOIPOCOB:
CIIOCOOBI (bopmHpOBaHUS HaHOCTPYKTYD; OCHOBHBIE MEXaHU3MbI
JIEKTPOIPOBOIHOCTH B IOJIYIPOBOJHUKAX; PA3MEPHOE KBAHTOBAHME M €TI0
BJIMSIHUE Ha DJEKTPUYECKHME M  ONTUYECKHE CBOWCTBA; (POpPMUpPOBaHHE
AJIEKTPOHHOTO Ta3a TOHWXKEHHOW pPa3MEpPHOCTH;, KoJieOaTelIbHbIe 30HHbBIC
COCTOSIHUSIX B CBEpXpelIeTKax; METOJbl pacyeTa KojeOaTelabHBIX CIIEKTPOB
HAaHOKPHUCTAIUIOB; (PM3HKa MPOLECCOB M3Ty4YaTeIbHOM PEKOMOMHAIMU HOCUTEEH
3apsa B HAHOCTPYKTYpaX; CIEKTPAJIbHbIE CBOMCTBA (POTONPUEMHUKOB Ha OCHOBE
HAHOKOMITO3UTHBIX MaTE€pHaJIOB.

Heab: 03HAKOMJIEHHE CTYIAEHTOB C OCOOEHHOCTSIMHU (HOPMUPOBAHUS
HAaHOCTPYKTYPUPOBAHHBIX MAaTE€pUAJIOB W UX BIUSHHSI Ha OINTHYECKUE U
TPAaHCIOPTHBIE CBOWCTBA HAHOCTPYKTYp Ha OCHOBE IOJIYNPOBOJHHKOBBIX
CWIMILIMJIOB MEPEXOJIHbIX METAIIOB HA KPEMHHH, METAIUNIMYECKUX HAHOYACTHIl Ha
JUAJIEKTPUYECKOM  TMOJUIOKKE W CBEpPXpEIIETOK.  beicTpoe  pa3BuTHE

HAaHOOPHUCHTUPOBAHHOI'O HAIIPABJIICHUSA OJJCKTPOHHUKH CBA3aHO C 6J'I€CT$IH_[I/IMI/I



NepCreKTUBaMu Takoil paboTel. OHO OCHOBBIBAETCSI HA HOBEHMILIMX TEOPETHUECKHUX

" DKCIIEPUMEHTAIIbHBIX HCCIIEIOBAHUSIX, IIO3BOJIMBIIMX  JIOCTUTHYTh

KayeCTBEHHOI'O CKayka B 00JaCTH TPaJIULMOHHON KPEMHHEBOM AJIEKTPOHUKHU.
3agaun:

® u3ydeHue croco00B (GOPMUPOBAHUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB U
reTepOCTPYKTYD;

® OCBOCHHME METOJOB JMATHOCTHKM OINTHYECKUX W DIIIEKTPUYECKUX CBOMCTB
HaHOCTPYKTYD;

® YCTAaHOBJICHHE B3aMMOCBS3U MEXIY CTPYKTYPHBIMHU CBOMCTBAMM MAaTE€pPUAJIOB U
UX ONITUYECKUMHU U IEKTPUUECKUMU XapPAKTEPUCTUKAMH.

JIns ycnemHoro u3y4eHus IUCHUILIMHBI «ONTHYEeCKWEe W TPAaHCIOPTHHIE
CBOMCTBA HAHOCTPYKTYp» Y OOY4YalOIIUXCS JOJDKHBI OBITh C(HOPMHUPOBAHBI
CJIEAYIOIIUE PEABAPUTEIBHBIE KOMIIETCHIIN
e [IK-1 - crocoOHOCTBH CTPOUTH MpocTeline PU3NUIECKUE U MATEMATHYECKHE

MOJIEIM TNpPUOOPOB, CXEM, YCTPOHCTB M YCTAaHOBOK JJIEKTPOHUKU MU
HAHODJIEKTPOHUKHA PAa3IM4YHOrO (YHKIMOHAJIBHOTO Ha3HAYEHUsS, a TaKkKe
WCIIOJB30BaTh CTAaHAAPTHBIE NPOTrPaMMHBIE CPEACTBA HX KOMIIBIOTEPHOIO
MOJEIUPOBAHU;

e [IK-3 - TOTOBHOCTb aHaJIM3UPOBATH M CHUCTEMATU3UPOBATh PE3YJIBTATHI
WCCIICNOBAHNM, TMPEACTABIIATh MaTEpUalbl B BHJAE HAy4YHBIX OTYETOB,
nyOJuKaIyii, Mpe3eHTaIHH.

B pesynpraTe uW3yyeHUs JAHHOM JAUCHMUIUIMHBL Yy  OOy4YaroIIMXcs

bopMUPYIOTCS CHSAYIOIIUE OO0IenpopecCHOHAIEHBIC KOMITCTCHIIMU (3JIEMEHTHI

KOMIICTCHITUI).
Kon u
¢popmysupoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIHUU
KOMIIETCHIMHU
I1K-2 - B3aHMOCBSI3b MEXKy KPUCTAIUNINYECKON U
CHOCOOHOCTh 3Haer 3JIEKTPOHHON CTPYKTYpPOI HAaHOpa3MEpPHBIX OOBEKTOB
apryMEHTHPOBAHHO C ONITHMYECKUMU U IKJIEKTUYECKUMHU SIBJICHUSIMH Ha




BBIOMPATH U
pean30BEIBaTh HA
NPaKTUKE

3P PEKTUBHYIO
METOIMKY

SKCIICPUMCHTAJIBHOT'O

UCCIICI0BaHMS
apaMeTpoB U
XapaKTepUCTHK
npuOOpOB, CXEM,
YCTPOMCTB U
YCTaHOBOK
3JIEKTPOHUKU U
HAHO3JIEKTPOHUKHU
pas3IUnYHOrO
(GYHKIMOHAIBHOTO
Ha3HA4YeHUs

MHUKPO U MaKpOYPOBHE;

- BO3MOKHOCTb IIPUMEHEHHUS] OTUX CBOMCTB B
(YHKIMOHAIBHBIX ONTO-3JIEKTPUYECKUX MTPUOOpax;
- TEPMUHOJIOTUYECKAN U ITOHATUMHBIN anmnapar,
IIPUMEHSIIOIIMNCS ITPU IPOCKTUPOBAHUH,
M3TOTOBJICHUH U UCCIIEJOBAaHUN
HAaHOKPHUCTAJUINYECKUX CTPYKTYP

VYmMmeer

- paccUMTHIBaTh ONTHYECKHUE U AIEKTPUUECKUE
CBOWCTBA HAHOCTPYKTYPHUPOBAHHBIX 0OBEKTOB B
CBSI3H € HANU4YuEM 3(PPEKTOB pa3MEepHOTro
KaHTOBaHUS, TE€TEPOINMUTAKCUATLHOTO BCTPauBaHUS B
0a30ByI0 MaTpHUILY;

- ICTIOJIH30BATh MPUHIUITEI U 0COOEHHOCTH
GbyHKIIMOHUPOBaHUS (POTONPUEMHUKOB U
u3Jy4yaTesien AJis CO34aHMs HOBBIX
OIITORJIEKTPUUECKUX MTPUOOPOB.

Bnaneer

- METO/IaMU U3MEPEHUH JEKTPUUECKUX, ONTHUECKUX
1 GOTOIIEKTPUUECKUX CBOMCTB MOIYIPOBOIHUKOB;

- HaBBIKAMHU Pa0OTHI C anmaparypoi U mpudopamu
JUISL U3MEPEHUH 2JIEKTPUUECKUX, ONTHYECKUX U
(OTOAIEKTPUIECKUX CBOICTB MOIYITPOBOIHUKOB;

- IpUEMaMH aHAJIN3a IEKTPUYECKUX, ONITUYECKUX U
(OTODIIEKTPUIECKUX CBOMCTB MOJYITPOBOJIHUKOB.




AHHOTAIUS TUCHTUNTIHHBI
«IlapajuieibHOE POrPAMMUPOBAHMEY

VYyebnas mucuurnHa «llapannenbHoe mporpaMMHUpOBaHHE» pa3paboTaHa
JUIs  CTyIeHTOB 4 Kypca HampaBleHHs MOATOTOBKH OakanaBpoB 11.03.04,
ONEeKTpOHMKAa W  HAHOMJIEKTPOHHMKA B  COOTBETCTBUU C  TpeOOBAHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATENIBHO YCcTaHaBIuBaemMoro J[BOY.

OO0mrast TPyI0eMKOCTh OCBOEHUST nucIMILIMHBI cocTaiseT 2 3E (72 gaca).
Y4eOHBIM MIaHOM TMPEeAYyCMOTpeHbI JieKIuu (18 4acoB), mMpakTUYECKUE 3aHSATHUSA
(18 wacoB), camoctosiTenbHass pabora cryaeHta (36 dacoB). JlucnurmmHa
«[TapannenbHoe MPOrpaMMHUPOBAHHUE» BXOAUT B (PaKyIbTaTUBHYIO YacTh IUKIA
JUCHMIUIMH 00pa30BaTeIbHOW MpOrpaMMbl, peaiuzyercss Ha 4 Kypce, B 7
cemecTpe.

Hucruminaa — «[lapamnensHoe  mporpaMMHpOBaHUE»  JIOTHUECKH |
CollepKaTeIbHO  CBSI3aHA €  TakUMU  Kypcamu, Kak  «CoBpeMeHHbIe
UHGOPMAIIMOHHBIE TEXHOJOTHN», «METOAbl pacueToB W MPOrPaMMUPOBAHHS B
3amayax  ontuku», «KommblorepHas — 00paboTka  JaHHBIX  MPOIECCOB
HAHOTEXHOJIOTHUI.

ConeprxaHue TUCIUTUTMHBI OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX TEOpUEH
W TMPaKTUKOW TapaJjIeIbHOTO  TPOrPAMMHUPOBAHMS W MPOEKTUPOBAHUSI.
AHanM3uUpPyIOTCS COBPEMEHHBIE METOABl TapajUIebHOM aNTOPUTMU3AINHA U
MHOTOINIOTOYHOTO IMPOEKTHPOBAHMS, pacCMAaTPUBAETCSl METOAMKA pa3paboTKu
HOBBIX TApajuIeTbHBIX METOA0B. B peanmm3ammu  y4eOHOM  AMCUIUTIIHHBI
UCTIONB3YIOTCSl TPOrPAMMHO-METOAMYECKHE TTOAXO0/IbI, PA3BUBAIOIINE MTOATOTOBKY
BBIITYCKHHUKOB I10 POEKTHOMY BUAY NPO(ECCUOHATBHON AesITEIbHOCTH.

Heab u3ydeHus OUCHUIUIMHBI - OCBOCHHE METOJOJIOTMH IMapajleIbHOTO
IPOTrPaMMUPOBAHUS u METOJIOB POEKTUPOBAHUS Ha OCHOBE
BBICOKOTIPOU3BOIUTEIBHBIX TPOTPAMMHO-AIIIAPATHBIX CPE/ICTB.

3agaum:
® OCBOGHHE TEOPETHUYECKHX TMOJIOKEHHH MO pa3paboTKe MapajieabHbIX

nporpamMm OBM;



® U3y4YEHUE METOJOB MapaJUIeIbBHOTO IPOEKTUPOBAHHUS ~ MHOIOIOTOYHBIX
nporpamm OBM;

® I[PAKTHUYECKOE OCBOCHHME METOJOB MapaJUIEIbHOTO IPOEKTUPOBAHUS U
IPOrpaMMHUPOBAHUS.

Jis YCHEIIHOIO U3y4YEeHUs TV CUUTUINHBI «ITapannenbHoe
IPOrpaMMHUPOBAHUE» Y 00YUAIOIINUXCS JOJDKHBI OBITh CPOPMUPOBAHBI CIAEAYIOLINE
IpeIBapUTEIbHbIE KOMIIETECHIIUU:

e OK-7 - cnocoGHOCTB K cCaMOOpraHU3alMy U cCaMO00pa30BaHMUIO;

e OIIK-2 - CIIOCOOHOCTh  BBISBJISITH ~ €CTECTBEHHOHAYyYHYIO0  CYIIHOCTb
npo0sieM, BO3HUKAIOIIMX B  X0J€ IMpo(ecCHOHATbHON  /eSATEeIbHOCTH,
NPUBJIEKATh ISl MX PEUIEHUS COOTBETCTBYIOIIMHA (PU3MKO-MAaTeMaTHYECKUI
amnmnapar.

B pesynbraTe u3yueHus JaHHOM JAUCHUIUIMHBI Y  OOYyYaroIIHUXCs

(bopMHPYIOTCA CAEAYIOIINE KOMIIETEHIIMH (3J1€MEHThI KOMITIETEHIIH ):

Koa
(¢popmympoBka Jtanbl GOpMHPOBAHUA KOMIIETEHIMHU
KOMIIETCHIHHU
OIIK-6, METO/IbI IapaJUIEIBHOTO ITPOEKTUPOBAHUS
CIIOCOOHOCTh 3uaet MHOT'OIIOTOYHBIX ITporpaMmm OBM
OCYIICCTBJIATD HOUCK, NPaKTUIECKH PUMEHSTH METO/IbI MAPAJUICIIEHOTO
xpanene, oGpaGorky | ¥Meer NPOEKTUPOBAHUS U ITPOrPAaMMHUPOBAHHUS
Y aHaJIu3
uH(pOpMaLU U3
pa3IUYHBIX
MCTOYHUKOB U 0a3
JAHHBIX, METOAAaMH apalIeIbBHOTO IPOrPaMMHUPOBAHUS U
IIPEJICTABISITH €€ B Braxeer METOIaMH IIPOCKTUPOBAHUS HA OCHOBE
TpeGyeMoM (opmate ¢ BBICOKOIIPOU3BOIUTENIBHBIX IIPOIPAMMHO-
UCIIOJIb30BaHUEM aMrapaTHBIX CPCICTB
UH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUHI
OIIK-9, COBpPEMEHHBIE IPOTPaMMHBIE CPEICTBA PAOOTHI €
CIIOCOOHOCTBD 3HaeT AOKYMCEHTAMH PA3JIMYHBIX TUIIOB;
HUCIIOJIB30BaTh HABBIKU TIPUHIHIIBI pa6OTBI KOMITBIOTCPHBIX CCTCﬁ;
paboTEI ¢ OCHOBBI TEXHOJIOTUH CO3/1aHus 6a3 TaHHBIX
KOMIIBIOTEPOM, HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
BJIaICTh MCTOAAMH TE€XHOJIOTUH IIPU CO3JIaHMH U PEIAKTUPOBAHUU
MH(QOPMALIHOHHBIX Ymeer JOKYMEHTOB Pa3JIMYHbIX THIIOB;
TEXHOJIOTHH, HCIOJIb30BATh COBPEMEHHBIE TEXHOJIOTMU 00pabOTKU
COOMIOIATE OCHOBHBIE nH(popMaLnuY, XpaHsIIencs B JOKYMEHTaxX




TpeOOBaHUsI HCIIOJIb30BATh THIIEPTEKCTOBBIE TEXHOJIOTHH TIPH
UHPOPMAITHOHHOM CO3JIAaHUM CTPAHUII JUUISI HHTEPHET;
0€30MaCHOCTH ®opMyJIHPOBATh 3AMPOCHI IS TIOUCKA HHPOPMAIIUH
B CETH UHTEPHET;
HCIIOJIb30BaTh OCHOBBI TEXHOJIOTHH CO3aHus1 6a3
JaHHBIX
COBPEMEHHBIMHU MIPOrPAMMHBIMHU CPEJICTBAMH
CO3IaHMs U PEJAKTHPOBAHUS JJOKYMEHTOB,
00paboTKH XpaHsIIeics B HUX HHPOpMaIu;
COBPEMEHHBIMH IIPOTPAMMHBIMH CPEJICTBAMHE
Brancer | CO3AQHNS H PEAKTHPOBANIS CTPaHHIL CalToB;
METOJAMH HMCIIOJIb30BAHMS COBPEMEHHBIX
UH(POPMAIMOHHBIX PECYPCOB MPH MOKCKE
UH(POPMAIIUH B CETH HHTEPHET;
COBPEMEHHBIMHU MIPOrPAMMHBIMHU CPEICTBAMH
co3nanusi 0a3 JaHHbIX
I1K-1, COBPEMEHHBIC TEXHUYCCKUE U IIPOrPAMMHBIE
CIIOCOOHOCTB CTPOUTH cpejicTBa B3auMoieiicTeus ¢ OBM;
pOCTEHIIIe naer OCHOBBI CHCTEMHOT'O ¥ 00BEKTHO-
usudeckue u OPHEHTHPOBAHHOTO IPOrPAMMUPOBAHUSL; IIPUHIIHITBI
MaTeMaTHYeCKHe HOCTPOEHHUS COBPEMEHHBIX OIEPAIIMOHHBIX CHCTEM M
MOJIEJIU IPUOOPOB, 0COOEHHOCTH UX IPUMEHEHHS
CXEM, yCTPOUCTB U paboTaTh ¢ COBPEMEHHBIMU CHCTEMAMH
YCTaHOBOK IpOrpaMMHUPOBAHUS, BKITFOYAs 00BEKTHO-
SJICKTPOHUKH 1 Vmeer OPHUEHTUPOBAHHBIE;
HaHOSJICKTPOHHKH pa3pabarbiBaTh OCHOBHBIE IPOIPAMMHBIE
Pa3IMYHOTO JTOKYMEHTBL.
(yHKIIMOHAJIBHOTO
HA3HAYCHHS, A TAKIKE A3BIKAMH TIPOLIEIYPHOTO U OOBEKTHO-
HCIIONB30BATE OPUEHTHPOBAHHOTO POrPAMMHUPOBAHMSI, HABBIKAMHU
CTaH/JapTHEIE pa3pabOoTKH U OTJIAJIKH MPOTPAMM HE MEHEE 4eM Ha
MpOrpaMMHbIe Brageer | OJHOM U3 aJTOPUTMHUYECKUX TPOLETYPHBIX SI3bIKOB
Cpe/cTBa HX IPOrpaMMHUPOBAHHSI BRICOKOTO YPOBHS; METOJAMH U
KOMITBIOTEPHOTO CpelCTBaMU pa3paboTKH U 0(OPMIICHHUS
MOJIETMPOBAHHUS TEXHHUYECKOMN JTOKYMEHTAIIUH

Jlns popMupoBaHUs BhIIEYKa3aHHBIX KOMIIETEHIIUM B paMKax JUCHUTUIMHbI
«ITapannenbHoe MOPOrpaMMHUPOBAHUE» TMPUMEHSIOTCA  CIEIYIOLUIME  METOJIbI
AKTUBHOTO/ WHTEPAKTUBHOTO OOYYEHHMs: TUCKYCCHS, METOJIbl TMapajuieIbHOTO

IPOEKTUPOBAHUS, METOIBI Pa3pabOTKU COOCTBEHHOIO napauienasHoro [10.



AHHOTAUMS JUCHUILTHHBI
«KoMnbroTepHas rpaduka B ONTOIEKTPOHUKE)

Pabouass mporpamma  nucnuiuinHbl  «KommblotepHas — rpajuka B
OITORJICKTPOHMKE» pa3zpaboTaHa JyIsl CTYACHTOB 3 Kypca 1o HamnpasiaeHuto 11.03.04
«DJNEeKTPOHUKA ¥ HAHOXJIEKTPOHUKA» B COOTBETCTBHM C TpeOOBaHUIMHU
00pa30BaTeILHOTO CTaHAApTa, CAMOCTOATEILHO YcTaHaBuBaemMoro J[BOY.

OO6mast TpyJI0€MKOCTh OCBOCHHMS TucHMIUIMHBI cocTaBisieTr 2 3E (72 uaca).
Y4eOHBIM IAHOM TPETYCMOTpPEHBI JieKnuu (18 9acoB), MpakTHYECKUE 3aHSATHS
(18 wuacoB), camocrtosATenbHas pabdorta cTyneHta (36 wyacoB). JlucnumniauHa
«KomrmbrotepHas rpaguka B ONTOYICKTPOHUKE» BXOJIUT B (DaKyJIbTaTUBHYIO YacTh
[MKJIa JUCIHUIUIMH 00pa3oBaTEIbHON MpOrpaMMbl, peanusyercs Ha 3 Kypce, B 6
ceMecTpe.

ConepxaHue TUCHUILUIMHBI OXBAaTHIBAET CIEAYIOLINANA KPYT BOIIPOCOB:

[loHsiTHE KOHCTPYKTOpPCKasi JTOKyMEHTauus, O(OpMIIEHHE YepTexeH,
M300paKEeHUSI, HAJIUCH U 0003HAYEHUS, aKCOHOMETPUUYECKUE TTPOCKIIUU JIeTaJICH,
U300paKEeHHUsT U 0003HAYEHUS! AJIIEMEHTOB JieTajel, padouyne 4epTeXH U 3CKU3bI
JeTaneii, COOpoUHbIE YEPTEeKU JAeTalleld, HauepTaTeIbHOW T€OMETPHUH; TOHATHE O
KOMITBIOTEPHON Tpaduke: TeoOMETPHUUEeCKOEe MOJACIMPOBAHUE M €ro 3a/ayw,
rpaduyeckre 00bEeKThI, HPUMUTHUBBI U UX aTPUOYThI, MIPUMEHEHNE UHTEPAKTUBHBIX
rpauuecKkux CHUCTEM [JIsi BBIMIOJHEHUS W PENAKTUPOBAHMS H300paKeHUN U
YEpTEKEH, PEIICHUE 3a/1a4 TEOMETPUUECKOTO MOJEITUPOBAHNS.

CoBpeMEHHBIN dTall pa3BUTUS HAYKHM W TEXHUKH, PA3JIMUYECHHBIX OTpacien
MPOMBIIIUICHHOCTH TIPEABSIBIISIET TOBBIIMIEHHBIE TpeOOBaHUS K TOJATOTOBKE
BBICOKOKBAJTU(PUITUPOBAHHOTO HWHKEHEPHO-TEXHUYECKOTO TEpPCOHaa, YCIEIIHO
BJIQJICIONINX TEXHUYECKUMM 3HaHUAMHU. B 310l aucuumniaumnHa "KommbrorepHas
rpaduKka B ONTOINICKTPOHUKE» BaXKHA B IMOATOTOBKE OaKalaBpOB IO HAIIPABICHHUIO
MOATOTOBKH «DJEKTPOHHUKA U HAHOAJIEKTPOHUKAY.

Pa3BuTHEe HOBBIX TEXHOJIOTHM  COMPOBOXKIAETCS  HHTCHCHU(UKAIHEH

WHKEHEPHO-TEXHUYECKOTO  TpyJa, TpeOys  BBINOJIHEHUS  3HAUYUTEIHbHOTO



KOJIMYECTBA BCEBO3MOXXHOW KOHCTPYKTOPCKOM JOoKymMeHTauuu. CoOBpeMEHHbIN
CHELMATUCT JOJDKEH YMETh MPABUIBHO OTOOpa)kaTh TEXHUUYECKYIO MBICIb Ha
YEPTEKE, ICKU3E, CXEME.

[locneanue necATHIETHS XapaKTepuU3yloTcsa BCE OONBIIMM BHEAPEHUEM
KOMITBIOTEPHBIX TEXHOJOTHH B pa3iudHble cepbl 4eTOBEYECKON AESTEIbHOCTH.
Cpean  Bcero  MHOrooOpasusi  CyIIECTBYIOIIMX  TIporpamMm  Haubosee
pacripoctpaHéHHol sBisieTcs nporpamMa AutoCAD. YMeHue NpakTUYECKU HU
IPaMOTHO TMOJIb30BATHCS 3TON M IPYTUMH NMPOTPAMMaMHU SBIISIETCSI HEOOXOIUMBIM
JUISL KOKJIOTO MHXKEHEPA.

Huctunnnna «KommbioTepHas rpaduka B ONTO3JIEKTPOHHUKE)» JIOTHYECKU M
COJIEPKATENIbHO CBSI3aHA C TAaKMMHU KypcaMH, Kak AHaJIUTHYECKas Ie€OMETpHS;
Teopernyeckrue OCHOBBI AJIEKTPOTEXHUKH; MeTpoJiorus, cTaHgapTh3anus |
TeXHUUYecKue u3Mepenus; Kpucramiorpadpus u kpucramiopusuka.

[lensMu  OCBOEHUS  JUCLHILIMHBI «Kommbroteprass  rpaduka B
OITOIEKTPOHUKE» SIBIIFOTCA PA3BUTHE NPOCTPAHCTBEHHOTO IIPEICTABICHUS U
BOOOPaKEHUS, KOHCTPYKTUBHO-TE€OMETPUUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
aHalIM3y W CHUHTE3y IPOCTPAHCTBEHHBIX (OPM M OTHOIIEHUA HA  OCHOBE
rpaduyeckux Mojene NpPOCTPAaHCTBA, MPAKTUYECKH pealu3yeMbIX B BHJE
YepTe)Ke KOHKPETHBIX IPOCTPAHCTBEHHBIX OOBEKTOB U  3aBUCHUMOCTEH,
BbIPAaOOTKE 3HAHUU M HABBIKOB, HEOOXOIMMBIX CTYIAEHTaM MJi BBINOJIHEHUS M
YTEHHUSI TEXHUUYECKUX YEPTEKEH, COCTABIICHUS KOHCTPYKTOPCKOM M TEXHUYECKOU
JOKyMEHTaluu Ha ocHoBe TpedboBannii ECK/I.

KommnbroTrepHas rpaguka — 3TO AUCHUIUIMHA LEIbI0, KOTOPOMl SABISETCS
HEMOCPEACTBEHHO OOyuYeHHe CTYJEHTOB pabdoTe ¢ pa3jguyHoil 1o BHUAY U
COJIEPYKAHUIO rpaguuecko  MHpOpMaIuen, OCHOBaM  TpaduyecKkoro
OpeICcTaBiICHUs  MHPOpMAIUMM, MeToJaM  IpadUyecKoro  MOJAETUPOBAHUS
T€OMETPUYECKUX  OOBEKTOB,  TpaBWiIaM  pa3paboTku U odopmieHuUs
KOHCTPYKTOPCKOW JOKyMEHTAIUH, TpadUuecKruX MOJENEH SIBICHUN U MpOLECcCOoB.
3HAKOMCTBO CTYJIEHTOB C MOHSTHEM KOMIBIOTEPHON IpaUKH, T€OMETPUYECKOTO

MOJCINPOBAaHUA, Fpa(l)I/I‘{eCKI/IMI/I O6LCKTaMI/I, COBPCMCHHBIMHU HHTCPAKTHBHBIMHA



rpaU4YecKUMU CUCTEMaMHU IS PEIICHUS 3a/lad aBTOMATH3allid YePTEHKHO-
rpaduueckux pabot Ha npumepe AutoCAD.

3agauM  JAUCHMIUIMHBI ~ OTBEYAIOT  COBPEMEHHOMY  COCTOSIHUIO U
MEPCIIEKTUBAM Pa3BUTUSA MPOCKTHO-KOHCTPYKTOPCKUX paboT. B HuUX BXoaut
o0OecrieyeHUe  CTyJIeHTa  MHUHUMYMOM  (DyHJaMEHTaJIbHBIX  WHKEHEPHO-
reOMETPUYECKUX 3HAHUM, Ha 0a3e KOTOPBIX OyAyluil 6akamsaBp CMOXKET YCHEIIHO
U3y4aTh KOHCTPYKTOPCKO-TEXHOJOTUYECKHUE W CHEIUaIbHbIE JUCIUIUIMHBL, a
TaK)K€ OBJIaJIeBaThb HOBBIMU 3HAHUSMU OO0JACTH KOMIBIOTEPHON Tpadukud u
F€OMETPUYECKOIO MOJACIIUPOBAHUS.

e U3zyuute ECK/I;

e (OCBOUTH METOJIbI HAYEPTATEIBHON T€OMETPHUH;

e (OCBOUTH BBINOJHEHUE U penakTupoBanue yeptexeit B [10 AutoCAD.
e B pesynbpTaTe 0CBOCHUS NUCIUIUIMHBI O0YYaIOIIUNCS TOJKEH:

1. 3HaTh:
® DHJIEMEHThl  HAuyepTaTeIbHOM  TEOMETPUHM U  UHKEHEpHOW  rpadukw,

r€OMETPUYECKOE MOJEIUPOBAHUE, MPOTPAMMHBIE CPEACTBA KOMIIBIOTEPHOM
rpauku;

2. yMeTb:
® TMPUMEHSATh HHTEPAKTHBHBIE TpadUuUecKHe CUCTEMbl IS BBITOJHEHUS W

peaaKTUPOBAHUS U300PAKEHUN U YEPTEKEN;

3. BJIaJIeTh:
® COBPEMEHHBIMU MPOTPAMMHBIMU CPEACTBAMH MOJATOTOBKH KOHCTPYKTOPCKO-

TEXHOJIOTUYECKOU IOKYMEHTAIIUH;

JJist ycrenHoro u3y4eHus AuCcuruinHabl « KoMmnbrotepHas rpaduka B pusnke u
TEXHOJIOTUM» y OOYYarolUXCs JIOJDKHBI OBITh CHOPMUPOBAHBI  CIETYIONTHE
npeBapUTEIbHbIC KOMIIETEHIIUN:
® CIOCOOHOCTH K caMoopranuzanuu u camoobpasosanuio (OK-7);
® CIMOCOOHOCTh  BBISIBIISITh  ©CTECTBEHHOHAYYHYIO  CYIIHOCTH  IPOOJeM,

BO3HUKAIOIIUX B XOJ€ MPOQPECCHOHATBLHON JeATeIbHOCTH, MPUBJICKATh IS UX

pelIeHus: COOTBETCTBYIOIINMA Pu3nko-MareMaruueckuii anmapar (OI1K-2);



® CIOCOOHOCTh OCYLIECTBISITH TMOWCK, XpaHEHHWe, O0O0pabOTKy U aHaIu3
uH(pOpMAIUU U3 PA3TUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEICTaBIATH €€ B
TpebyeMoM (popmaTe ¢ UCTIOIb30BaHUEM MH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX U
ceteBbIX TexHonorui (OI1K-6);
® CIOCOOHOCTh WCTOJB30BaTh HABBIKM PA0OTHI C KOMITBIOTEPOM, BJIAJIETh
MeTOaMH UH(GOPMAIIMOHHBIX TEXHOJIOTH, COOJII0AaTh OCHOBHBIE TPeOOBaHUS
uHpopmarmonnon 6ezonacHoctu (OITK-9).
B pesynpraTe wW3ydeHWs JaHHOW AWCIUIUIMHBL Y  OOYYarOIIUXCS

bopMUpYIOTCA CAEAYIOMNE KOMIIETEHIUU (JI€MEHThl KOMITETEHIIUMN):

Koa u hopmyaupoBka
A M popmyHp Jtanbl GopMUPOBAHUA KOMIETEHIINH

KOMIIETEHI[UH
CrocoOHOCTD Coneprkanne koMmiuiekca cranaaptoB ECKJ u3
MIPEICTABIISITh 3Haer rpynmbl cTanaapToB OOIIKe MPpaBwiia BHIMTOTHCHUS
aJICKBaTHYIO yeprexeit (3) u [IpaBuna BemonHeHus cxem (7)
COBPEMCHHOMY YPOBHIO BBINONHATE COOPHBIE YEPTEKH JeTalel 1
3HaHUHA HaY4HYIO Ymeer SJIEKTPUYECKUX CXEM

KapTUHY MUPA Ha
OCHOBC 3HaHUS

OCHOBHBIX TIOJIOKEHHI, Hapbikamu paGoThI ¢ HOPMATUBHBIMH JOKYMEHTAMU
33KOHOB ¥ MCTOJIOB Bnaneer | v MH(GOPMALMOHHBIMU TEXHOJIOTUSAMH ISt
€CTECTBEHHBIX HAYK I IIPEICTABIEHHS SKCIIEPUMEHTATBHBIX JJAHHBIX
matematuku (OIIK-1)

[OTOBHOCTH 3HaeT MeTo/1bI aHAIM32a U POLIEAYPBI CHCTEMATH3AIMH
aHAJTM3NPOBATE 1 Vaeer IPEICTABIIATH MATEPHAIIBI B BUJIE HAYYHBIX OTYETOB,
CHCTEMATH3NPOBATD yOJIMKALi, TIPEe3eHTAIINI

PE3YIbTATEI

HCCJIeIOBaHUM,

IpEACTaBIIATH 1O AutoCAD u1st mpeicTaBIeHus Pe3yIbTaTOB

MaTepuasbl B BUIE
HAyYHBIX OTYECTOB,
myOIuKaImii,
npesentauui (I1K-3)

Bmageer MCCJIEI0BAHMI B BUJE HAYYHBIX OTYETOB,
myONuKaIui, mpe3eHTaun




