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AHHOTAIUA THCHUIIINHBI
«Camomnoao0ue u XaoTu4ecKasi ITMHAMUKA B (U3HYECKUX MPOLECCAX)

VYyebnas guciummnHa «CaMmonomoOue M XaoTUYecKas JAUHAMUKa B
dusznyeckux mporeccax» MpeaHa3HaueHa Jjisl MaruCTpaHTOB 2 Kypca MarucTpaTyphbl
11.04.04 DOnexkTpoHMKAa W  HAHODJEKTPOHHUKA, MATrUCTEPCKONM  MPOrPaMMBbI
«INEeKTpOHUKA U HaHOAJIEeKTpoHUKaA (coBMecTHO ¢ MAITY JIBO PAH)».

Hucuunnuna «Camomnofobue W XaoTHYecKas JTUHAMHUKAa B (PU3NYECKUX
mpolieccax» BXOJUT B 4YacTh (OpMUPYEMyI0 Y4YaCTHHKaMH 00pa3oBaTelIbHBIX
OTHOIIIEHWH [MKJIAa JAUCHUIUIMH  00pa3oBaTeNbHOM  MPOrpaMMbl,  SIBISETCS
nucruruinHou o Beioopy (b1.B.J1B.05.02), peanusyercs Ha 2 Kypce B 3 ceMecTpe,
3aBepiiaercsa 3xk3ameHoM. O01as Tpy10eMKOCTbh OCBOCHHUS JUCIHUIUIMHBI COCTABIISIET
5 3.E. (180 yacoB). YueOHBIM IJIaHOM MPELYCMOTPEHBI JIaADOpaTOpHbIE 3aHATHS (52
yac.), caMocTosATeNnbHas pabora crynenra (128 wuac., B Tom uwucine 36 dyac. Ha
MOJATOTOBKY K 3K3aMEHY), KypCOBOE€ MTPOEKTUPOBAHHUE.

SI3bIK peanv3anuu — pyCcCKUi.
Heab n3ydeHus: TUCUUILUIMHBL: MOJy4eHUE 0a30BbIX 3HAHUM 110 OCHOBAM TEOPUHU

JNETEPMUHUPOBAHHOTO Xaoca M Teopud ¢pakTajgoB (M OCHOBHBIX HAyYHBIX
HaIpPaBJICHUH, B KOTOPBIX OHU UCIIOIb3YIOTCS), IO TPUMEHEHUIO TaHHBIX TECOPUM ISt
PacCCMOTPEHHUS HEKOTOPBIX (PU3WYECKUX 3a/lad, a TaKXKe MOJIyYCHHE MPAKTUUYECKUX
HABBIKOB 10 MOJICTUPOBAHUIO XAOTHYECKUX CHUCTEM, MPOIIECCOB M (DpaKTaIbHBIX
O00OBEKTOB U pacyeTy UX XapaKTEPUCTHUK.
3amaun:
® 03HAKOMJICHHE C OCHOBaMU TEOPUH JUHAMUYECKOTO Xa0ca,
® 03HAaKOMJICHHE C OCHOBaMU TE€OpHUH (HpaKTaJIOB;
® PAacCMOTPEHUE CIOCOOOB TMPEACTABICHUS XAOTHYECKUX CHUCTEM, IOHATHUM
($ha30BOr0 MPOCTPAHCTBA U ATTPAKTOPA, KJIaCCU(PUKAIIUN aTTPAKTOPOB;
® paccMOTpeHHE TIOHATUS (PpaKTaTbHOW pa3MEPHOCTH U  KJiIaccUPUKau
dbpakTayios;
® pacCMOTpPEHHE pa3IMYHBIX CIEHApUEB IEepexojia K Xaocy, IOCTPOCHUE

OudypKaIMOHHON JUArpPaMMBI;



® BbHIUKCICHHE (PAKTAIBHON pPa3MEpPHOCTH U Pa3IMYHBIX (PPaKTaIbHBIX
00BEKTOB Pa3HBIMHU CIIOCOOAMHU;

e 0030p COBpPEMEHHBIX HAy4YHbIX 00JIacTEH, B KOTOPBIX MPUMEHSIOTCS TEOPUS
($paxTaoB U TEOpU JUHAMHUECKOIO Xa0Ca;

® paccMOTpeHHue TeopHH (PpaKkTaIoB MPUMEHUTEIHHO K PU3NIECKUM 3a7a4aM;

e [pUOOPETEHUE HABBIKOB MOJEIMPOBAHUSA XAOTHYECKHX IPOLIECCOB, CUCTEM B

IIAKETaX MaTeMaTUYECKOr0 MOJCIUPOBAHNS;

® IpUOOpETEHHE HAaBBIKOB pacyeTa (PpakTaldbHBIX XaPaKTEPUCTUK Pa3INUYHbBIX
€CTECTBEHHBIX W MOJEIbHBIX HMCKYCCTBEHHBIX OOBEKTOB B  IIaKeTax

MaTeMaTUYECKOr0 MOJIEIUPOBAHMS.

Jlig ycrienmHoro OCBOEHHUsI YYEOHOro marepuana CTYJAEHTbl JOJKHBI MPOUTH
Kypcel «®Pusukny», «Beicmeir marematukn», «HHbopmatukm». Kypc «Duzukm»
HEOOXOOUM JJisi MOHMMAHMS psAja SBICHUM, K KOTOPBIM IMPUMEHSIOTCA TEOpHUs
JUHAMUYECKOTO Xaoca M Teopus (pakTajoB, HMX BHYTPEHHUX MEXAaHHU3MOB.
Hekoropslie pa3nensl «Bpiciieil MaTeMaTUKA» TpeOyOTCA Kak MpU U3YyYEHUH OCHOB
TEOpUU (PPaKTAIOB, HANpPHUMEp, IMPU PACCMOTPEHUM MOHATHH pPa3MEpPHOCTH U
MHOXKECTBA, TaK U B JAJbHEUIIEM NPU MOACIUPOBAHUM, Hanpumep, pansl Dypse,
UCIOJIb3yeMbIe Il CIEKTPajbHOro NpeacTaBieHus mpoueccoB. «MHpopmaTukan
HeoOxoauma Kak 0a30Bble 3HAHMSI BBIYMCIUTENIBHOM MaTeMaTHUKH M OCHOBHBIX
KOHCTPYKIIM B MPOTPAMMHUPOBAHUHU, KOTOPBIE HCHOJB3YIOTCA [JII OCBOECHUS
MaTeMaTUYECKUX IIaKeTOB B YaCTU XaOTHUECKONM JMHAMUKA M (PpaKkTaabHOTO
MOJETUPOBAHUS.

N3yyaemblii maTepual, B CBOIO Oue€pe/b, SIBISETCS 0a30i s H3y4CHHUs
HNOCIEAYIOUUX TUCHUIUIMH (U3UYECKOTO IMKIA, BKIIOYAIOIUX MaTeMaTH4YecKoe
MOJICJIMPOBAHUE XAO0TUUECKUX U (PPAKTATBHBIX OOBEKTOB, ITPOLIECCOB, CUCTEM.

B pesynbrare m3ydeHusi 1aHHOW NUCUUIUIMHBI y 00ydarommxcsi GopMHUPYIOTCS

cieayroIme mpodeccuoHaibHbIe KOMIETEHIIUN (3JIEMEHThI KOMITIETEHITUN ).

Tun 3anay npodeccnoHaaIbHON Kong 1 HaumeHoBaHue Kon n naumeHoBanue
JEATENLHOCTH poheCCHOHATBHOMN WHIUKATOPA JOCTIDKCHUS
KOMIIETEHIINU KOMIIETEHIINHU




Hayuno-uccnenosarenbckuit

I1K-3 Cnocoben ocBanBaTh IK-3.1 paspabatbiBaeT
NIPUHLMIIBI INIAHUPOBAHUSA U TpeOOBaHUsL K CPEACTBaM
METO/IBI ABTOMATH3AIIHH MpOBENEHUsI  DKCIIEPUMEHTA,

KOHTPOJISI U IMAarHOCTHKH
9KCIIEPUMEHTA Ha OCHOBE

I1K-3.2 paspabaTbiBaeT
MH()OPMAITHOHHO-

IIPOEKTHbIE MaTepuaibl IpH
MU3MEPUTENBHBIX KOMITJIEKCOB MaHUPOBAHHH -
Kak CpCIICTBA MOBBIIICHUS ABTOMAaTU3alUU DKCIIEPUMEHTA
TOYHOCTH Y CHW)KEHUS 3aTpaT B n30paHHOMI obnactu
Ha €ro IPOBEACHUE, OBlaAcBaTh | JJICKTPOHUKH H

HaHORJICKTPOHHUKH

HaBBIKAMHU U3MEPEHUM B
pearsHOM BpEMEHHU

IMK-3.3 tecTrpyeT U MPOBOJUT
JIUarHOCTHKY 15631 (SH10507

HAHO3JICKTPOHUKHN

Hayuno-uccnenoBarenbckuit

[1K-4 CriocobeH k opraHu3arim

[IK-4.1 mmaHMpyeT OCHOBHBIE

U IIPOBEJICHUIO 3TaIlbl 3KCIIEPUMEHTAJIbHBIX
9KCHMEPHUMEHTAIBHBIX HCCIIETOBAHUN
HCCIIENOBAHUN ¢ IPUMEHEHUEM

[K-4.2 CaMOCTOSITENTEHO

COBPEMEHHBIX CPEJICTB U
METOJIOB

IIPOBOAUT SKCHEPUMEHTAJIbHBIC

WCCIIeIOBAHHUA, HCTIOB3YS
COBPEMEHHBIE  CpeAcTBA U
METOAbI

Hayuno-uccnenoBarenbckuit

[TIK-6 Crioco0eH miaHnpoBarth u
HPOBOJUTH SKCIIEPUMEHTHI TI0
MOJIETTUPOBAHUIO U
NPaKTHIECKOMY OIIPEIEICHHIO

[IK-6.1 memoHCTpHUpYyeT 3HAHWE
METOJIOB HCCIIeIOBaHUS
MOBEPXHOCTH HHU3KOpa3MEpPHBIX

CTPYKTYpP, OCHOBHBIX THIIOB H

CTPYKTYpPBI U CBOWCTB napaMeTpoB n1a00paTOPHBIX
MaTepUasoB, IEPCICKTUBHBIX YCTaHOBOK JUTST
JUTSI DIIEKTPOHUKH H AKCIIEPUMEHTAIBHBIX
HAHOAJICKTPOHHUKH WCCIICIOBaHUM
[1K-6.2 OCYIIECTBIISET
MOJICTTMPOBAHKE u
MPAKTHYECKOE oTpesieIeHre
CTPYKTYPBI 51 CBOICTB
MaTepUajoB
[IK-6.3 mpuMeHseT MeTOJbl
MaTEeMaTHYECKOTO OTTHCAHUS
(uznyecKux IIPOIIECCOB,
MIPOTEKAIOIIMX B

HU3KOPa3MEPHBIX CTPYKTYpax

KO}I N HAMMCHOBAHUEC MHUKATOpa

HammenoBanwne moxka3areis OLICHUBaHUA

JOCTHXXCHHA KOMIICTCHIIMH

(pe3ynbrara 00ydeHus 0 TUCITUILINHE)

[1K-3.1 pa3pabaTsiBaeT
TpeOOBaHUS K CPECTBAM

3HaeT OCHOBHBIE CTaHOApThl, TCEXHHUYCCKHUEC YCJIOBUA U

JIpyrue HOPMAaTUBHBIE JOKYMEHTHI, pErNIAMEHTHPYIOLINE
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Kon n nanmMeHoBaHue HHIUKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OLleHUBaHUS
(pe3ynbrara 00OydeHus 0 TUCITUTLINHE)

IIPOBECACHUA OKCIICPUMCHTA,
KOHTPOJIA U JUAarHOCTUKU

MPOU3BOACTBO MAaTE€pUAIOB W  U3JACIHA  DJIEKTPOHHOU
TEXHUKH; II0CJIEI0BATEIbHOCTh KOHTPOJIS, IPOBEACHUS
OLIEHKM COOTBETCTBUS TOTOBBIX M3JEIUN  Pa3IMYHBIM
HOPMAaTHUBHBIM JOKYMEHTaM, HE00X0/IMMBbIe
XapaKTEPUCTUKNA CPEACTB HW3MEPEHHUM, MPUTOIHBIX IS
MIPOBEACHUS HIKCIIEPUMEHTA, KOHTPOJISI M JUArHOCTUKU B
BBIOpPAHHOM MPEeIMETHOM 001acTH

YMeer pyKOBOACTBOBATbCA IIOJOKECHHUSMU  CTaHIAPTOB,
TEXHUYECKUX PETIAMEHTOB, PETYJIHMPYIOLIUX IIPOU3BOJICTBO
MaTepHaAJIOB U U3JEIUN IEKTPOHHON TEXHHUKH; ONPEAEIATH
HEOOXO/JUMBIE  XapaKTEPUCTHKU  CPEICTB  M3MEpPEHHi,
HOPUTOJHBIX Ul KOHTPOJS M JAMArHOCTUKM B BBIOpaHHOMN
npeaMeTHOH o01acTu

Bianeer HaBBIKAMU HCIIOJIb30BaHUs CTaHJapTOB,
TEXHUYECKUX PETIAMEHTOB, PETYJIHPYIOLUX IIPOU3BOJICTBO
MaTepuajioB M MW3JEIUHA  DJIEKTPOHHOM  TEXHMKHU;

OpraHru3allMOHHBIMHA OCHOBaMH MCTPOJIOTHHU
MMPUMCHUTCIIBHO K IMPOU3BOACTBY I/ISI[GJ'II/Iﬁ
MHUKPOSJICKTPOHHUKH HaBBIKaMH OIIpCaACIICHUA

HEOOXOAUMBIX  XapaKTEPUCTUK  CPEIACTB  W3MEPCHHUI,
MPUTOJHBIX JJII KOHTPOJISI W JUAarHOCTHMKH B BBIOpaHHOMH
MPEAMETHOM 00IacTH

[1K-3.2 pa3pabaTeiBaeT IPOECKTHHIE
MaTepuaibl IpH MIaHUPOBAHUU H
ABTOMATH3AINH SKCIICPUMEHTA B
n30paHHON 001aCTH ANEKTPOHUKH
Y HAaHODJICKTPOHUKHU

3HaeT  OCHOBHbIE  JTambl  pa3pabOTKM  IPOEKTHBIX
MaTepuaios; pa3nuHbIe METOJIUKH MIPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEJOBAaHUN B 3aBUCUMOCTH OT BH/Ia
3aJjaud; CIOCOObI aBTOMATH3ALMM IKCIEPUMEHTAIbHbBIX
UCCJIEOBAaHNM; MPAKTUYECKUE METOJMKH aBTOMAaTU3ALUU
WCCIIEJOBAHMS I1apaMeTpoB MOJIYTIPOBOIHUKOBBIX
MaTepuajoB U MpHOOpPOB; pa3IMYHbIE YCTAHOBKH JUIs
U3MEpEeHUs] MapaMeTpOB AJIEMEHTOB M YCTPOWCTB MHUKpPO-,
HAHO3JIEKTPOHUKHU

VYmMeer paspabaThiBaTh MPOCKTHBIE MaTepHalbl  TIPHU
MJIAHUPOBAHUHU IKCIIEPUMEHTA; yMmeer BBIOMPATH
aBTOMATU3UPOBAHHBIE  YCTAHOBKM  JUIi  IPOBEACHUS
JKCIIEPUMEHTa B  COOTBETCTBHUM C MPEIbABISAEMBIMU
TpeOOBaHUSIMHU;  BBIOMpATh HAa  OPAKTHUKE  METOJIBI
UCCJIEIOBAHUS TApaMETPOB U XAPaKTEPUCTHUK JIEMEHTOB U
YCTPOWCTB MHKpPO-, HAHOJJICKTPOHHWKH Ha Pa3IMYHBIX
YCTaHOBKAX C IENBI0 TOJYYCHHUS TMOAPOOHON W JCTATbHOU
nH(pOpMaIn1, XapaKTepU3yoIe 00bEKT UCCASTOBAHUS

Brnaneer HaBBIKaMU COCTaBJICHUA HO,[[pOGHBIX
SKCIICPUMCHTAJIbHBIX METOJAHK HCCIIeJOBaHUH JJIsA
MOJIYYCHH A JIeTalIbHOMU HH(bOpMaLII/II/I 00 AHAJIIU3UPYCMOM
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Kon n nanmMeHoBaHue HHIUKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OLleHUBaHUS
(pe3ynbrara 00OydeHus 0 TUCITUTLINHE)

00BbeKTe; METO0JIOTHEN TEOPETUYECKHUX U
HKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN B 00acTH (U3MKU
HOJYIIPOBOJHUKOB M CXEMOTEXHUKH MJISI HCCIIECIOBAHHS
XapaKTEPUCTHK NPUOOPOB, CUCTEM, YCTAHOBOK PAa3IUYHOTO
Ha3HA4YCHUS;  BJIAZEeT  HABBIKAMHU,  IO3BOJISIOIIUMHU
aBTOMATH3MPOBATh IKCIIEPUMEHT, OTHOCALIMUCS K 00JIacTh
AIIEKTPOHUKHU U HAHOAJICKTPOHUKH

[1K-3.3 TecTupyer u IpOBOJUT
JUAarHOCTHKY U3EIHN
HAHODJICKTPOHUKHU

3HaeT OCHOBHBIE TEXHUYECKHE CPEICTBA H3MEPEHUH,
KOTOPBIMM TIOJIb3YIOTCS IIPU €AMHUYHOM, MEJIKOCEPUHHOM U
CEpUIHOM INPOU3BOACTBE B MHUKpPO- U HAHOIJIEKTPOHUKE;
IIOCJIE0OBATENBHOCT  KOHTPOJS, IPOBENCHUA  OLEHKHU
COOTBETCTBUS TOTOBBIX M3JEIUI Pa3IU4YHBIM HOPMATHBHBIM
JIOKyMEHTaM

YMeeT ucCronb30BaTh TEXHUYECKUE CPEACTBA U3MEPEHHI,
IpUMEHSIEMblE B  CEpPUMHOM IPOM3BOJACTBE 3NN
MUKPO3JIEKTPOHUKH; OCYIIECTBIISATh KOHTPOJIb
XapaKTePUCTHK TOTOBBIX MW3JEIUH U HX COOTBETCTBUE
OCHOBHBIM I10JIO)KEHUSIM HOPMaTHBHBIX JOKYMEHTOB

Bnageer HabopoM pa3HOOOpa3HBIX TEXHUYECKUX CPEICTB
U3MEepeHuit TUISE peleHus HIMPOKOTO CIIEKTpa
M3MEPUTENIbHBIX 3a]1a4, BO3HUKAIOIIMX MpPU MPOU3BOJCTBE
W3IeTUA  MUKPORJICKTPOHUKH; TIpHEMaMHd M  METOJaMu
KOHTPOJIS XapaKTEPUCTUK TOTOBBIX U3JIETTUN U COOTBETCTBUS
WX 3asBJICHHBIM HOpMaM.

ITK-4.1 muiaHupyeT OCHOBHBIE
3Tarnbl SKCIEPUMEHTAIbHbIX
UCCIIEI0BAHUIN

3HaeT cmocoObl TMJIAHUPOBAHUS M OCHOBHBIC JTarlbl
HKCIIEPUMEHTa; CIOCOOBl 00OCHOBAHHOTO BBIOOpPA METOIMK
HKCIIEPUMEHTAJbHBIX ~ HCCIENOBaHMI; CIMOCOOBI  BBIOOpA
CpeICTBA  W3MEpEHuss  JUIsi  peUIeHUs  KOHKPETHOMH
M3MEpPUTENbHON  3a/1aui; MPAKTHYECKHE  METOJIUKH
HCCIIeIOBAHUS rapamMeTpoB MOJTYIIPOBOTHUKOBBIX
MaTepuajoB U MPUOOPOB; METOJbl OOpPaOOTKU pe3ylbTaToB
U3MEPEHUIN

YMeeT muaHupoBaTh DKCIEPUMEHT; BBIOUPATH METOJIUKU U
CpeacTaa U3MEpPEHUI JIst AKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUI IIApAMETPOB Y3JIOB JJIEKTPOHHOM TEXHUKHY;
MPOBOAUTh HM3MEPEHHUS PA3JIMYHBIX IApaMETPOB  MPHU
KOHTPOJI€ TPOU3BOJICTBEHHBIX MPOIIECCOB; CAMOCTOATEIIHHO
W3y4yaTb M TOHMMAaTh;, CIEIUAJIbHYI0O HAYYHYIO U
METOJIMYECKYIO JIUTEPATypPy, CBSI3aHHYIO C IUIAHUPOBAHUS
AKCIEPUMEHTA U OT/ACJIBHBIX €r0 ATAIMOB MPHU MPOU3BOJICTBE
W3EIUHN JIEKTPOHHOM TEXHUKHU

Bnaneer HaBbIKaMH IJIaHUPOBAHUA OKCIICPUMCHTA,
COCTaBJICHHU OKCIICPUMCHTAJIbHBIX MCTOAUK I/ICCJIC,[[OBE[HI/II\/'I;
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Kon n nanmMeHoBaHue HHIUKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OLleHUBaHUS
(pe3ynbrara 00OydeHus 0 TUCITUTLINHE)

HABBIKAMU BBIOOpA METOAMKU U CPEICTB W3MEPEHUH st
AKCIIEPUMEHTAIIbHBIX uccae0BaHuM napameTpoB
MaTepuajoB U MpUOOPOB MpPU MPOU3BOJACTBE IIEKTPOHHOU
TEXHHUKU; MPAKTUYECKUMHU CHOCOOAMU KOHTPOJS 3a/JaHHBIX
MapaMeTpoB TMpPU PEUICHUH H3MEPUTEIbHBIX 33Jad B
MIPOU3BOJICTBE AJIEKTPOHHOW TEXHUKH, B 3aBUCUMOCTU OT
THUIIA UCCIIEAYEMOT0 MaTepHaia Wiy npudopa

[1K-4.2 camoCTOSITEIbHO TPOBOAUT
SKCTIICPUMCHTAIbHBIC
WCCJICI0BAHMS, UCTIONB3YS
COBPEMEHHBIEC CPEJICTBA U METO/IbI

3HaeT  OCHOBHBIE  METOJMYECKHE  MHCTPYKIUH U
PEKOMCHOAIMKU I10 IPOBCACHUIO I/I3MepeHHﬁ B Ppas3IMYHbIX
YCIIOBUSAX M O0pabOTKE pe3ylnbTaTOB OJHOKPATHBIX H
MHOTOKpPATHBIX HAOJIOJCHUH TMpPH M3MEPCHUSX; 3HAeT
COBPEMCHHBIC HM3MEPHUTEIbHBIE TPUOOPHI, HUCIIOJIb3YEMbIe
JUTSL TIPOBEJICHUS SKCIIEPUMEHTATIBHBIX MCCIICIOBAHUN; 3HACT
OCHOBHBIE ~ METOJbl  TPOBEICHHS  AKCICPUMEHTAIBHBIX
HCCIIEIOBAHUI

YMeeT noiab30BaThCsl COOTBETCTBYIOLUIUMHU METOAMYECKUMHU
WHCTPYKIMSMU W PEKOMEHAALMIMHU MPU TUIAHUPOBAHUH U
MPOBEJCHUN U3MEpPEHH, mpu 00paboTKe pe3ynbTaToB
OIHOKpPATHBIX W  MHOTOKPAaTHBIX  HAOMIOJNEHUN  Mpu
U3MEpPEHUH; TI0Jb30BaThCS CIPABOUYHOM JIUTEpATypod U
TEXHUYECKON NOKyMEHTallUel, MpuiaraeMoil K CpelcTBaM
U3MEpEHUs u KOHTPOJIS; yMeeT MOJIb30BaThCA
COBPEMEHHBIMH METOJIMKAMHU, BKJIIOYAIOIIMMU IPUMEHEHUE
COBPEMEHHBIX CPEJICTB U3MEPEHUI

Braneer METOANKAMHU BbIOODA, IIOCTPOEHUS
IIOCJIEZI0BATENBHOCTH TIPOBEACHMS DKCIIEPUMEHTA, pacuera
pe3yJsibTaTa, BBIUMCIIEHHUs IOTPEIIHOCTEN, OCHOBBIBAsCh Ha
METOJNYECKUX MHCTPYKLUSAX, PEKOMEHJALUAX; HaBbIKAMU
MCIIOJIb30BaHUsl TEXHUYECKOW JOKYMEHTAlMM Ha CPENCTBO
U3MEpPEHUs] TpU pacyeTre IMOrpelIHOCTed B YCIOBHAX
U3MEpPEHUH, OTIMYAIOIIMXCSd OT HOPMAaJbHBIX; BJAJEET
COBPEMEHHBIMM METOJaMH M CpPEICTBAMHU IPOBEICHUS
AKCIIEPUMEHTAJIbHBIX HCCIIEA0BaHUN

ITK-6.1 neMoHCTpUpYET 3HaHUE
METO/I0B HCCIIEI0BaHUS
MOBEPXHOCTU HU3KOPa3MEPHBIX
CTPYKTYpP, OCHOBHBIX THIIOB U
napaMeTpoB Jab0paTOPHBIX
YCTaHOBOK JJIst
AKCIEPUMEHTAIBHBIX UCCIEA0BaHUN

3HaeT cHocoObl BBIOOPHI METOIUK SKCIEPUMEHTAIBHBIX

HCCHCHOB&HHﬁ; YCTpOﬁCTBO MMOJIYITPOBOAHUKOBBIX
HpI/I60pOB Pa3JIMIHOTO Ha3Ha4YCHMUA, Pa3HOBHUIHOCTH
yCTpOﬁCTB QJICKTPOHHUKHN n HaHOJJICKTPOHUKU

MMPAKTUYCCKUEC METOAUKHU HUCCIICIOBaAHUA napamMeTpoB
IMOJIyIIPOBOJHUKOBBIX MaTepHajoB i ¢ pruOOpoB;
COBPEMEHHOE COCTOSIHME JIOCTHKEHUH, Ipo0ieM U MmyTel ux
penieHus B (pu3MKe MOIYIPOBOJHUKOB

Ymeer AHAJIU3UPOBATH HA OCHOBE (I)I/I3I/I‘{eCKI/IX 3aKOHOB U UX
CIIEACTBUIM TCOPCTUUCCKHUEC MOACIIN Pa3JINYHBIX SIBJICHUM B
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Kon n nanmMeHoBaHue HHIUKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OLleHUBaHUS
(pe3ynbrara 00OydeHus 0 TUCITUTLINHE)

MMOJIYITPOBOJHUKAX u COOTBCTCTBYIOIIMX
MOJTYIIPOBOTHUKOBBIX MPUOOPOB; CaAMOCTOSITEILHO M3yd4aTh
U TOHMMATh; CIELUHUAIbHYI0 HAYYHYI0 U METOJUYECKYIO
JUTEpaTypy, CBA3aHHYI0 C MpoOJIeMaMu COBPEMEHHOM
(GU3UKN [OJYIPOBOJHUKOB M HU3KOPa3MEPHBIX CHCTEM,
yMeeT BBIOMpAaTh THUIBI U XapaKTEPUCTUKU J1aOOPaTOPHBIX
YCTaHOBOK JJIsA IMPOBCACHUA SKCIICPUMCHTAJIbHBIX
UCCIICIOBAaHMI B COOTBETCTBYIOLICH MTPEIMETHOM 00IacTH

Brnaneer cmocobamu oOmucaHus Pa3TUYHBIX MEXaHH3MOB
MPOBOJIUMOCTH | SIBJICHHH B TMOJYIPOBOJHHMKAX; HABBIKAMU
COCTaBJICHUS] SKCHEPUMEHTAJIBHBIX METOIMK HCCIIEeIOBAaHHM
U criocobamu onucaHus (PU3NKO-MaTeMaTHYeCKUX MOJIEINeH
HOJTYTIPOBOTHUKOBBIX npudopoB, SIBJICHUH B
NOJYNPOBOJHUKAX W HX XapaKTepUCTUK HA OCHOBE
(GU3NYEeCKUX 3aKOHOB; METOJOJOTHEH TEOPETHUYECKUX U
OKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN B 001acTH (U3UKU
MOJYIIPOBOJTHUKOB ~ JJISi  ONpEAETCHUS  HEOOXOIMMBIX
XapaKTepUCTHK MPUOOPOB, CUCTEM, YCTAHOBOK Pa3IMYHOTO
Ha3HAYCHUS

[1K-6.2 ocymiecTBisieT
MOACIIMPOBAHUC U TPAKTUYCCKOC
ONpeEIeHUE CTPYKTYPBI U CBOWCTB
MaTEepUajIoB

3HaeT OCHOBHbIE (PU3UYECKUE 3aKOHBI, a TAKXKE TMOJOKEHUS
TEOPUH (PPAKTATOB U TUHAMUYECKOTO Xaoca, MPUTOHBIC
JUIS  TIOCTPOCHUSI TEOPETUYECKMX MOJICICeH pa3IMYHbIX
saBIIeHUH W 3¢ (}EeKTOB, BO3HUKAMIIUX B MaTepuaiax u
YCTPOMCTBAX MHUKPO- W HAHODJIEKTPOHUKH, 3HACT CITIOCOOBI
COCTaBJICHUS MaTEeMaTHICCKHX MoJIeTIeH "
BBIYHCITUTEILHOTO MOJICIIMPOBAHMS JIIST KOJIMICCTBEHHOMN
OIICHKH TPOIECCOB, TMPOTEKAIOIIMX B MaTepuaiax u
YCTPOMCTBAX MHUKPO- U HAHODJEKTPOHUKH; 3HAET CIIOCOOBI
MPAKTUYECKOTO  OMpEeAENeHUsI CTPYKTYpPhl M CBOWCTB
MaTepuajoB M YCTPOMCTB MHUKPO- M HAHOAJIEKTPOHHUKHU C
MPUMECHCHHEM COBPEMEHHBIX METOJIOB WCCIEAOBAHUS U
ABTOMATHU3MPOBAHHBIX CPEICTB U3MEPEHUS

YMmeer omnpenensate (U3MUECKHE 3aKOHBI, a TakKke
MOJIOKEHUS TEOpUHM (PaKTaIOB U JUHAMUYECKOIO Xaoca,
INPUTOJHBIE Ul IIOCTPOCHHUS TEOPETUUECKUX MOJEIEH
pa3NUYHBIX SIBIEHUHM M 3PQPEKTOB, BO3HUKAIOIIMX B
Marepualax M YCTPOMCTBAX MMKPO- U HAHODJIEKTPOHUKHU;
yMEEeT COCTaBJIATbh MAaT€MAaTHUYECKUE MOJEIU MU IIPOBOJIUTH
BBIYHMCIIUTEIIBHOE MOJEINPOBAHUE JUIsI KOJIMYECTBEHHOMH
OLIEHKM TIPOLIECCOB, MPOTEKAIIMX B MaTepuajax u
YCTPOMCTBAX  MHKPO- W HAHODJIEKTPOHUKH;  yMEET
ONpeNeNsATh CTPYKTYpy M CBOWCTBA MaTepHAIOB U
YCTPOMCTB MHMKPO- M HAHOZJIEKTPOHUKU C INPUMEHEHUEM
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Kon n nanmMeHoBaHue HHIUKATOPA
ITOCTHIKEHUS KOMIIETEHIIUU

HaumenoBanue rnokasaresns OLleHUBaHUS
(pe3ynbrara 00OydeHus 0 TUCITUTLINHE)

COBPCMCHHBIX MCTOO0B HUCCICIOBaHUA n
ABTOMATU3HUPOBAHHBIX CPCACTB USMCPCHUA

Brnaneer HaBblkamu ompezeneHust (U3NYECKUX 3aKOHOB H
UX CIICACTBUM, a TaKkXKe IOJOXKEHUI TeopuH (HpakTaloB U
JUHAMHYECKOTO  Xaoca, MPHUTOJHBIX JUISI  [OCTPOCHHUS
TEOPETUYECKUX MOJENe pa3InyHbIX SBICHUA U 3P PEKTOB,
BO3HMKAIOIIMX B MaTepuajax M YCTPOMCTBaX MHKPO- H
HAHORJIEKTPOHUKH;  BJIQJCET  PA3IMYHBIMU  CIIOCOOAMHU
BBIOOPA/COCTABICHUS ~ MAaTeMaTHYECKUX  MoJeled U
BBIYUCIUTEIFHOTO MOJCIUPOBAHUS IS KOJIWYECTBEHHOM
OLIEHKH IPOIECCOB, TPOTEKAONIMX B MaTepHalax M
YCTPOWCTBAaX MHKpPO- W  HAHOAJIEKTPOHUKH;  BIIAfEeT
HaBBIKAMH MPAKTHYECKOTO OIpPENENICHUsS CTPYKTYpbl U
CBOHCTB  MaTepHaJIOB ¥  YCTPOMCTB  MHKPO- H
HAHORJIEKTPOHUKH C MPUMEHEHHUEM COBPEMEHHBIX METO/I0B
UCCIICIOBAaHHS U aBTOMATU3HPOBAHHBIX CPEJICTB H3MEPEHHS

[1K-6.3 npumeHsieT MeTO bl
MaTeMaTHYEeCKOTO OITHCAaHMS
(U3UYECKUX MPOIECCOB,
MPOTEKAIONIUX B HU3KOPA3MEPHBIX

CTPYKTypax

3HaeT OCHOBHBIE HJE€M M METOJBl TeOpHH (PAKTAJIOB U
TEOPUU JUHAMUYECKOTO Xaoca Ul ONMUCAHUS (PU3MYECKUX
IPOLIECCOB; 3HAET OCHOBHBIE METOJbI BBIYHUCIUTEIHHOM
GU3MKH ¥ MaTeMaTHYeCKOrO MOJCIUPOBAHUS Pa3THMYHBIX
SIBJICHUI, TPOLIECCOB, OOBEKTOB, B TOM YHCJIE B 00JacTH
HAHOZJIEKTPOHHUKH, CTPYKTYP HOHIKEHHOH Pa3MEpHOCTH

YMeeT uCnosb30BaTh OCHOBHBIE HJEHM U METOJbl TEOPHUU
(bpaxkTaloB U TEOPUU JTUHAMUYECKOTO Xaoca JJIs ONUCAHUS
(Gu3NYECKUX TPOIECCOB; YMEET aHAJIU3MpPOBaThb Ha OCHOBE
(¢u3MUecKUX 3aKOHOB M MX CIIEACTBUH TEOpETHUECKUE
MOJIENIN PA3JIMYHBIX SBJICHUH, MPOLECCOB, OOBEKTOB; YMEET
CaMOCTOSITENIBHO M3y4aTh M IOHMMATh CHEUAIBHYIO
HAayyHYI0 M METOJMYECKYIO JIUTEpaTypy, CBS3aHHYIO C
BOIPOCAMH BBIYMCIUTENBHOIO MOJIETUPOBAHUS

Bnaneer wmeromonorueil Teopuum (PpakTraioB U TEOpUHU
JUHAMHYECKOIO  Xaoca JJIi  ONUCaHUs  (U3NYECKUX
IIPOLIECCOB, B TOM YHCJIE B HU3KOPAa3MEPHBIX CTPYKTYpax;
BJIa/ICET HaBBIKAMH COCTABJICHHs aJITOPUTMOB JJIsl PELUEHUS
¢u3uKO-MaTeMAaTUUYECKUX  3a/a4, Ui  MOJIEIHUPOBAHUS
pa3NMYHBIX SIBIEHUH, IPOLECCOB, OOBEKTOB Ha OCHOBE
($u3MYeCKUX 3aKOHOB; BIIAZICET HAaBBIKAMU TNPUMEHEHUS
IMOJIYYCHHBIX 3HAaHUH H PE3YIBTATOB MOACIUPOBAHUA IJIA
pelleHns KOHKPETHBIX NMPaKTUYECKUX 3a7jad B BHIOpaHHOMU
MPEAMETHOM 00IacTH

l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
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Tema 1. OcHoBBI Teopuu AMHAMHYeCKOro xaoca. IloHsitue arTrpakTopa M
(¢azoBoro npocrpancrea. @PpakTajbHOCTh CCYCHUH ATTPAKTOPOB

OCHOBHBIE IOHATUE TEOPUU TUHAMUYECKOTO Xaoca. OCHOBHBIE CBOMCTBA Xaoca.
HenuueiiHOCT W JE€TEPMUHUPOBAHHOCTh.  PpakTrasbl  Kak  pe3yJbTaT
(GYHKIIMOHUPOBAHUS HETWHEHHBIX AMHAMHUYECKUX cucteMm. l[lonsatue o ¢dazoBom
MIPOCTPAHCTBE. Y CTOWYMBOCTH TPACKTOpHiA B (Pa30BOM MPOCTPAHCTBE. 3aBHCHMOCTD
OT HAYAJIBHBIX YCIOBUM.

CrocoObl  3amaHusi TIOBEACHHS XAOTUYECKHX CHUCTEM (TIOTOKH, KaCKaJhl).
Onucanue TUHAMUYECKUX CHUCTEM 4epe3 CUCTeMbl MU PpepeHIMalIbHbIX YpaBHEHUN.
UucnenHoe pelmieHue cucrteMbl auddepeHuaibHbix ypaBHeHuil. [lonstue o
TpaJAUIIMOHHBIX ((DOKYC, ITUKII, TOP) U CTPAHHBIX aTTPAKTOPAX.

Tema 2. ATTpakTopbl NPOCTEHIINX XA0THYECKHUX CHCTEM. DJIEKTPOHHBIE
reHepaTopbl Xa0THYECKUX CUTHAJIOB

Knaccruueckue aTTpakTophl: aTTPaKTOPhl THUIA YCTOWYMBBINA LHUKI, QOKYC, TOP.
COOTBETCTBYIOIIME UM 3aBUCUMOCTH OT BPEMEHHU. TEpMHUH «CTpaHHBIA ATTPAKTOPY.
OTtoOpaxenue IHo. Otobpaxkenue Nkenpl.

Cucrema Jlopenua-Péccnepa u ee arrpakTop. ABTOKoJeOaTeIbHAasl peaklys 1o
A.Teropunry. CBOMCTBa CTPAaHHBIX aTTPAKTOPOB.

Ocumwmnsatop Yenwsl. Ocuumnstop Ban-nep-Ilons. Ocuwuarop dyddunra.
HeaBTOHOMHBIN aBTOreHEpaTop C JKECTKUM BO30ykJeHueM. KapTel IHMHAMHYECKUX
PEKUMOB.

DJEeKTpOHHBIE I€HEPaTOpPhl XaOTUYECKUX KOJICOAHUM M COOTBETCTBYIOIIME UM
atTpakTopsl. ['enepatop Kusimko-ITukoBckoro-Pabunosuua. ['eneparop Jmutpuena-
Kucnosa. Cxema JI.Uya.

AHanu3 paboThl aBTOreHepaTopa MpU HaJUYMK IIymMa. Meron JHHeapu3aluu.
Craructryeckasi TMHaMHKa (a30BOM aBTOMOICTPOMKH.

CnocoObl OmnucaHusg CTPAHHBIX AaTTPAKTOPOB MW MOBEICHUS XAOTUYECKHX
nuHamuueckux cucteM. Ceuenus [lyankape. [lokazarenu JIsmyHoBa.

BnusiHue mryma Ha opMy aTTpakTOpPOB XaOTHUECKUX CHCTEM.

Tema 3. OnucaHue MoOBeJeHUS] XA0TUYECKHX CHCTEM B 3aBHCHMOCTH OT
3HAYEeHU# yNPaB/IA0MuUX napamerpos. CiieHapum nepexoaa K xaocy

Jnnamuka nonynsanuii. YpaBHeHue Depxronbera. Pa3zoBoe NPOCTPAHCTBO,
TPACKTOpUA CHUCTEMBI, arTpakTop. Hapylienue ycTOMYMBOCTM W MEpPEXon K
Xa0TUYECKOMY TOBeAeHUI0. OnucaHue MOBEACHUS JTUHAMHUYECKOW CHUCTEMBI Yepe3
ToueuHoe oroopaxenue. IIponenypa Kénmrca-Jlamepes. Cuenapuit deiirenbayma
nepexoja K Xxaocy uepes Oudypkanuy yaBoSHHs IeprUoa.
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Cuenapuii  Prosns-TakeHca mepexoma K XaoCcy 4epe3  paspylleHHE
JByX4acTOTHBIX Kosiebanuil. Crenapuii [Tomo-MaHHeBMIIS nepexoaa K Xaocy 4epes
HEPEMEKAEMOCTB (3a CUET YBEJTMUYECHHSI YUCIIA XA0TUYECKUX BCILIECKOB).

Tema 4. bupypkaunonnas auarpamma. Kapra nmHaMu4eckux pe:kuMoB

BimsitHue  ynpaBisompx —mapamMeTpoB  Ha  THI  ITOBEIECHHMS  CUCTEMBI.
N300paxeHne 3aBUCHUMOCTH TIOBEICHUS CHCTEMbl OT 3HAYCHHS YMPaBISIONINX
napaMeTpoB MpU pa3HOM HX KojuuecTBe. budypkamumonnas nuarpamma (ciydai
3aBHCHUMOCTH OJJHOTO YIPaBJIAIOLIEro napamerpa). budgypkannonnas nuarpamma asis
cieHnapus deitrendbayma. [loctpoenue 6udypkanmonHoit nuarpammsl Ha I1K. Kapra
JUHAMHYECKUX PEKUMOB  (Cilydyall 3aBHCUMOCTHM OT JBYX  YIPAaBJISIOLIUX
1apameTpoB).

Tema 5. Camonono0Hble ciydaiiHble mpomeccbl ¢ 00001IeHHO-
runepoomyeckumM @ypne-crekrpom

CamononoOue cTeneHHbIX 3akoHOB. Camorono0ue HIyMOB CO CHEKTPaJIbHOM
IUIOTHOCTBIO, MOAYUHSIONIEICSI 00001IeHHO-TUIIepOoInyecKkoMy 3aKkoHy. CTeneHp ux
ciydaitHocTu/HecnyqaitHocTu. [TonsiTHe 0 mryMax. AIIUTUBHBINA O€JIblii rayCCOBCKUN
myM. [lonsarre o0 aBTOKOppenauuoHHON (yHkuuu. Ilonstre cBEépTkU. Po30BbIN
IIyM KakK [ICUXOAaKyCTHUYECKUU SKBUBAJEHT Oenoro 1mryma. HMHTterpan ot
OpOYHOBCKOTO JBUKEHHS (BUHEPOBCKMM MpoIecC) — KOpW4HEBbIM myMm. CrekTp
MOIIIHOCT KPHUBBIX HM3MEHEHUs LEeH Ha (POHJOBOM M BAIIOTHOM pbIHKaX. CHHHIA
myM. YepHBId IIyM, COOTBETCTBYIOIIMM  KAaTacTpOQUUYECKUM  SIBIICHHUSM.
Wntepriperaust  uHTErpupoBaHus U JuddepeHIrpoBaHUs KakK  onepauui
¢unbrparuu. CKOpoCTh chaja aMIUTUTYJHO-YAaCTOTHOM XapaKTEpPUCTUKH Jis
(GUIBTPOB MEPBOTO MOPSIIKA.

OueHka CTENEeHU CIY4alHOCTH Mpolecca MpU MOMOIIMA MoKas3arenst Xepcra.
3HavyeHus MOKa3aTeJs, COOTBETCTBYIOILIHE Pa3JIMYHBIM IIyMam.
ABTOKOppENALMOHHbIE PYHKIMU 1IyMOB. CBA3b MoKazarensi XepcTa U CTENEHHOIro
MIOKa3aTelIsd CIEKTPAIBbHOM INIOTHOCTH IIyMa.

Tema 6. OcHoBHBbIe MOJ0:KeHHsI Teopuu (PpakranoB. Kiaccupukanusa u
NnpuMepsbl PPAKTAIbHBIX 00bEKTOB

BBegenne B Teoputo ¢pakranoB. OCHOBHBIE OTIMYMS TIAAKUX OOBEKTOB
€BKJIUJIOBOM T€OMETpUM OT NPUPOAHBIX 00BEeKkTOB. Ormpeznenenue ¢Gpakraga 1o
b.Manzaens0poTy. PaccMoTpeHne ecTeCTBeHHBIX (DpakTajioB Ha MpuMepe OeperoBoit
JIUHUH.

[Tonsitue pasmepHocTH TIAAKuX W (GpakTadbHbIX 00bekTOB. Kitaccudukanus

bpakTtanbHbIX ~ 00BEKTOB  (MareMartuyeckue U (usmveckue  GpakKTaibl,
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nonkareropur). OCHOBHBIE MaTeMaThdeckue (pakTtanbl: «mbulby  KaHTtopa,
«cHexkunkay Koxa, «canderka» CepnuHCKOro, oOmpeneiieHne HX pa3MEpHOCTH.
Hapymienue 3akOHOB €BKJIHMJIOBOM TE€OMETPHUM HAa IPUMEpPE COOTHOLIEHUS
NEepUMETPOB M IUIOMIaJe  (PpaKkTaldbHBIX  «IIECTUYTOJBHUKOB». [Ipumepsl
€CTECTBEHHBIX (hpaKTaIbHBIX OOBEKTOB.

Tema /. ®pakrTansl B 3aja4e nepkoasuuu. @pakrajabHble CTPYKTYPbI B
MOJeJIAX C arperauuel, orpanuyeHHon 1ugdysuei

PaccmoTpenne 3amadynM  DEpPKOJSIIMM  HA KBAaJApPAaTHOM pemieTke. 3ajgada
NEPKOJIILMM T10 y3JIaM U 110 cBsa3sM. Omnpenenenue nopora nepkosisuuu. [lossienne
(pakTaJbHBIX  KJIAcCTEPOB NPU  JOCTHKEHUM IOpOra MEPKOJSLMUH. 3aKOH
pacmpeneneHus pasMepoB KiacTepoB. PaccMoTpeHue 3amadu  nEpKOJALMM - Ha
peleTKax pa3IndHON CTPYKTYPBL.

Orpannuennas gud@dysueit arperanus. IlomydeHune QpakTalbHBIX CTPYKTYP
OpU CIy4ailHOM OJIy’KJaHUM YacTULl U TOCJIEAYIOIEM «IPWIMIAHUN» K YKe
NOJlyYeHHOMY Kjactepy. PasHoBUIHOCTH, MO (UKALINY.

Tema 8. Cnioco0Obl onpenesieHus1 (PpaKkTaJbLHOIl pa3MEePHOCTH MHOKECTBA

DKCIEepUMEHTAIbHBIE CIIOCOOBI  OmpeneneHusl (PpakTaIbHOH Pa3MEpPHOCTH.
Jlorapupmuueckne ocu. Metoauka I'paccOeprepa-IIpokayuo. HMubopmarnmonnas
pa3mepHOCTh. KoppensunoHnHas pa3MepHOCTh, KOPPEIAUUOHHBIN uHTerpai. Crnekrp
pasmepHocTeil Penpu. MynbTudpakraibHble MHOXeCTBa. Buiabl (ppaxTanbHOCTH.
@pakTanbHOCTh TeOMEeTpUUecKasi U PpaKkTaIbHOCTh CTPYKTypHas. J[peBecHbie rpadbl
KaK MpuMep 00bEeKTa CO CTPYKTYpHOU (pakTaibHOCThI0. DpakTanbHas pa3MepHOCTb
KaK OTHOILICHUE SHTPOIIHH.

Il. CTPYKTYPA U COJAEP KAHUE MPAKTUUYECKOM YACTU KYPCA U
CAMOCTOSTEJIbBHON PABOThHI

JlabopaTtopHblie padoThl (52 yac.)

JlaGopaTopuass padora Nel. OOmme cnoco0bl NOCTPOEHHUS] HM3BECTHBIX
¢ppaxranos. [loctpoenune «nblim» KanrTopa, «cHexumHkm» Koxa, «canderkm»
CepnuHCKOro u Apyrux (ppakranos (7 4ac.)

1. B navasie 3aHATHUS KaXIbI CTYACHT BBIOMpAET OIUH M3 (paKTaIbHBIX

00BEKTOB AJIL TTOCIEAYIOHICTO CaMOCTOATCIIBHOIO IMOCTPOCHUA HAa KOMIIBIOTEPEC IIpHU
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MOMOIIM MaKeTa MaTeMaTUYecKoro mMojenupoBanus. Opaxran MOXKeT ObITh BHIOpaH
KaK CaMOCTOATEIIbHO, TaK U BMECTE C MPETogaBaTeieM.

2. lanee HeoOXOAMMO TMOHATH NpeoOpa3zoBaHUE, KOTOPOMY MOABEpraercs
KaXIBIN 3JIEMEHT (ppaKTaia Ha TeKyIIel UTepaluu.

3. IlocTpouTh Bpy4YHYIO HECKOJIBKO UTepaluii (3-4) nj1s BeIOpaHHOTO (PpakTaia.
Ha kaxxzioi1 utepanuu npoHyMepoBaTh y3JI0Bble TOUKU (pakTana (Hampumep, clieBa
HaIpaBo).

4. YCTaHOBUTHh 3aBHCHMOCTb YHWCJA Y3JIOBBIX TOYEK OT HOMEpa HUTEpalUH U
XapakTep U3MEHEHUSI HOMEPOB KPaHUX TOUYEK KaKOT0-JIMOO 3JIEMEHTa MPH Mepexoe
K CJIEAYIOLIECH UTEpaLvHu.

5. YCcTaHOBUTH, KAaKU€ HOBBIE Y3JIOBBIE TOUKU MOSBIIAIOTCS B KaXKIOM 3JIEMEHTE
IIpU TIepexo/ie K CIEeAYIOIeH nTepanun, KaKuMu Oy IyT UX HOMEpa.

6. 3anporpammupoBaTh B LMKJIE€  IOJYYEHHbIE  3aBHUCHUMOCTH  JUIS
npeoOpa3oBaHui 3JEMEHTOB (pakTasia (0OBIYHO LIMKIIOB JIBA: NEPBBIN — AJIs1 HOMEpPA
UTEepallii, BTOPOH — I MPOXOXKIEHHUS MO BCEM dJEMEHTaM (pakTana C IeNbIo
IpUMEHEHUs1 npeoOpazoBanusi). [Ipumedanue: 4yucino WUTEpauuid HE JIOJKHO OBITh
oonpmmm (!). s Hayama MOXHO 3a7aTh 4-5 uTepauuii MOCTpoeHus (Ppakrana, u
TOJIBKO TIOCJIE OTJIAaJIKU pabOThl MPOrPaMMBbI 3TO YUCIIO MOYKHO IIJIAaBHO YBEJIUYUBATb.

7. BeiBecTH pe3ynbTaThl BCEX UTEpaAllMii Ha SKpaH Ha OJHOM JHMOO Ha pa3HbIX
rpadukax B OAHOM OKHE. Ecnu Bce mTepanuu NpUBOASTCS Ha OJHOM Tpaduke, TO
HEOOXOJMMO 3aJaTh COOTBETCTBYIOLIEE BEPTHKAIbHOE CMEIlEHHWE BO HU30ekKaHME
HanoxeHus. OTIAeNTbHO BBIBECTH UTOTOBBIN pe3yibTar.

8. Yoenutbcss B TOM, UYTO OTO JACWCTBUTENIBHO (pakTal, MPH MOMOIIH
WHCTPYMEHTA MAacCIITaOUpOBaHUS: TPH YBEIWYeHWH MaciiTaba dopma Qpakrana
COXpaHSETCS IO OMPEACIEHHOTO MOMEHTA (B 3aBUCUMOCTH OT YHCJIa MPOBEICHHBIX
uTepaluii).

Tunoeoe 3aoanue No2:

[Toctpouts wu3o00paxenue ¢pakrana Kantopa (KanTopoBa «mbUiby) s
3alaHHOTO umciia utepanuii n. He pexomenayercs 3amaBath N Oosbiie 7-8

(HE0OOCHOBaHHO BO3PACTET BPEMS BHIYMCIICHHH ).
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Tunoeoe 3aoanue No3:

[Toctpouts n3o0pakenue Ppakrana Koxa («cHexxunka» Koxa) ans 3amaHHOTO
yucna urepauuid n. He pekomenayercs 3amaBaTh N Oosblie 6-7 (HEOOOCHOBAHHO
BO3pACTET BPEMS BBIUHCIICHUN).

Tunoeoe 3adanue Noj:

[Toctpouts wu300paxkeHue «xoBpa» CepnUHCKOrO s 33JaHHOTO 4Hcia
utepaiii n. He pexomenayercs 3agaBate N Oonbme 7-10 (HeoOOCHOBaHHO

BO3pACTET BPEMS BHIUMCIICHUN).

JlaGoparopHasi paGora Ne2. AHaiaM3 JIOTHCTHYECKOr0 OTOOPAaKeHHS.
IMocTpoenne mnpouexnypst Kénurca-Jlamepess mnpu pa3inyHbIX 3HAYEHHSAX
ynpasJisioniero napamerpa (/ yac.)

B Hauvane 3aHATHA NpenonaBaTesb 1aeT OCHOBHBIE TEOPETUYECKHUE CBEACHUS O
JOTUCTUUYECKOM OTOOpPa)KEHUH, ONKCHIBAIOIIEM AMHAMUKY YHCICHHOCTH MOMYJISIUH,
U 0 METOAMKE MOCTpoeHus: nuarpaMmbl Kénnrca-Jlamepes.

3areM UHAMBHUIYAJIbHO KaXJIOMY CTYICHTY WM TpyIIe CTYIAEHTOB U3 2-3
YEJIOBEK JTal0TCsl 3HAUYECHMS YIPABISIIOLIEro nmapaMerpa (3 3HaueHus ), JJIsl KOTOPbIX
HeoOxomumo  rpadudeckd  (0€3  HCIONB30BAaHUSA  YWCICHHBIX  PE3YJIbTaTOB)
peayin3oBath npoueaypy (B TeTpaau, MpU MOMOIIM XyJI0KeCTBEHHBIX cpenactB 1K
WJIM Ha TIOCKE).

CneactBueM rpaduueckux Ccroco00B TOCTPOSHUS SIBISIOTCS HEU30EKHBIC
HETOYHOCTH B JUHAMHUKE CHCTEMbI, 0COOEHHO BOJIM3M TOYEK OM(ypKaluu U APYyrUx
XapakTepHbIX To4YeK. B pe3ynbrare dYero BO3HMKHYT MPOTUBOPEUUS MEXKIY
JuarpaMMamH CTYJICHTOB.

Heobxoanmo 00CyauTh BO3HUKIIKME MPOTUBOPEUHUS M MPUNUTH K KOPPEKTHOMY
pe3ynbTary, YAOBIETBOpSMOIIEMY BceX. Ha 3rame AuCKycCHMM IOJIb30BaThCA
BBIUMCIIUTENbHBIMU CPEeICTBAaMU aHau3a cueHapus DeiirenOayma 3anpeniaeTcs.

[Tocne Toro, kak pe3yabTaTbl ObUIM OOCYXKIEHBI, CTYIEHTHl CAMOCTOSTEIBHO

CTPOAT TPACKTOPHUIO IIOBCACHHA CHCTCMBI Ha KOMIIBIOTCPC JIA BCCX 3aJJaHHBIX
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3HAUCHUW YIPABJSIONIETO TMapaMeTrpa IMPU IOMOINA TaKeTa MOJCITHPOBAHUS
MathCAD (unu ananora). [{jst 3Toro He06X0aUMO:

1. I[lpoananu3upoBaTh  KBaJpPaTUYHYIO  3aBUCUMOCTh  JIOTUCTUYECKOTO
oroOpaxenus. [lpu yciaoBuu, 4TO OTOOpaKEHUE CTPOUTCS B OCSX X, M Xpi1 Ha
orpe3kax oT 0 mo 1 (eAMHMYHBIN KBajpaT), BHIYUCIUTh MAKCUMAJIbHYIO BEIMYUHY
YIPABJISIIONIETO TapaMeTpa.

2. Peann3oBaTh oToOpakeHune rpauueckd Ha OCHOBE BbhIYHCIEHU. [[1s Hauana
HEO0OXOMMO MOHSTh, KaK CTPOSITCS TOYKU TPACKTOPUU B (Da30BOM MPOCTPAHCTBE HA
KOOpAMHATAX X, U Xp+1. 3aT€M HEOOXOAMMO YCTAaHOBHUTH 3aBUCHMOCTH aOCIIHCCHI U
OpIWHATBI COOTBETCTBYIOMICH TOYKHA OT OJHOTO-ABYX IMPEANICCTBYIOMNUX 3HAYCHHM.
[Ipumeuanue: ynooHee BHIYUCIATH TOUKH IMAPAMHU.

3. 3amporpaMMHupOBaTh YCTAHOBIICHHYIO 3aBUCUMOCTh U BBIBECTH TPACKTOPHIO
cuctemMbl Ha Trpaduke. Ha 3TOoM ke rpaduke mnokazaTh Mapaboily 3aJaHHOU
aAMIUTUTY/IbI, COOTBETCTBYIOIIYIO OTOOPAXKEHUIO, U TIPSIMYIO Xn+1=Xp.

Jlanee moJsrydeHHbIE PE3YJIBTATHl CBEPAIOTCS ¢ UCTUHHBIMU U JIEJAIOTCA OOIIHe

BBIBOJBI.

JlabopaTtopnass paGora Ne3. Iloctpoenme m aHanau3 OMPypKAHOHHOM
auarpammbl Deiirenoayma. Pacuer ynuBepcajibHbIX KOHCTAHT (8 yac.)

3ajmaun  BBINOJHAIOTCS B (OpME KOMIBIOTEPHOTO  MOJEIUPOBAHUS  C
BO3MOKHOCTBIO WHJUBUAYAJIBHOTO " IpPyIIIOBOrO KOHCYJIbTUPOBAHUS
npernojaBareyieM B Mpouecce pemieHus. l[IpeaBapuTenbHO MpenoaaBaTeNb AaeT
HEOOXOJMMBbIE TEOPETUYECKHE CBEACHHS B JIGKIMOHHOM Kypce, a TakKke
HEIOCPEICTBEHHO B Hayajle IMPAaKTHYECKOrO0 3aHATUSA. 3HAKOMHUT CO Cpelou
mozaenupoBanusi (MathCAD wiu ananoru), eciu y CTyJ€HTOB OTCYTCTBYIOT HaBBIKU
paboTHI C HEH.

Tunoeoe 3aoanue Nel:

[Toctpouts Oudypkarmonnywo auarpammy OeiirenHOaymMa mOpu  CIEAYIOIMINX
3aIaHHBIX BXOJHBIX MapaMeTpax:

a) MUHUMAaJIbHOE 3HAUCHUE YIPABIISIIOUIETO TapaMeTpa;
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0) MakcHUMalbHOE 3HaYEHUE YIIPABIIAIOUIETO MApaAMETPA;

B) KOJIMYECTBO TOYCK MO YIPABJISIONIEMY ITapaMeTpy;

I') KOJIMYECTBO ITUKJIOB (MTEpalinii) 0TOOpaKeHHS B KaXKJI0U TOUKE;

1) KOJIMYECTBO OTOOPaKaeMbIX IIUKJIOB B KKIOW TOUKE.
Hanpumep:

a) 3,0;

0) 3.5;

B) 100;

r) 500;

1) 50.

B pesynbrare BeImogHeHUs 1aHHOTO 3a7aHus B cpeae MathCAD (wiu ananore)
JOJDKHA OBITh HaIlMCcaHa HEOOJbINas MPOIeaypa, BIUYUCISIIONIAs COOTBETCTBYIOIINE
TOYKHU OM(YpKAITMOHHON JUarpaMMBbl JJIs 3a/IaHHBIX TApaMETPOB.

Tunoeoe 3adanue No2:

OnpenenuTs paccTosiHUE (MO YOPABISIIOLIEMY HapameTpy) MexXAy m-il u n-i
(cuutas oT HyJs1) Toukamu Oudypkanuii ¢ Tounoctero 0,01.

B nmpomecce pernieHuss HEOOXOAMMO C 3aJaHHOM TOUYHOCTBIO OMPEACIUTD
3HaYeHHE YMPaBISAIOLIEr0 MapaMeTpa, Ipyu KOTOPOM HMPOUCXOAUT PE3KOE U3MEHEHUE
MOBEJICHUSI CUCTEMBI (3TO U €CTh TOUKa OU(ypKaIum).

Tunoeoe 3a0anue No3:

OnpenenuTh paccTOSHUE IO OpAMHATE OT M-M mo3unuu Oudypkamuu 10
KaXJIOM U3 IBYX CIEAYIOIIUX U3 Hee Touek B (m+1)-i mo3unuu (cuurtasi ot HyJs).

Tunoeoe 3a0anue Nod:

OnpenenuTh paccTOSHUE TIO OPAMHATE OT M-U TOYKH Oudypkamuu q0 (m+1)-it
U oT (M+1)-ii mo (M+2)-it (cumTast OT HyJs), €CIIM JBUTaThCs MO BEPXHUM BETBSIM
OuQypKaIMOHHON JUarpaMMBl.

Tunoeoe 3aoanue No:

[Ipn xakoM 3HAYCHUM YIIPABIISAIONICTO TMapaMeTpa MOKET HAOIIOIAThCS MUK C
KpaTHOCTHIO 87

Tunoeoe 3a0anue Nob:
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Hccnenys mnpenen OTHOLIEHHS PACCTOSHUM MO YNPAaBISIOMIEMY MapaMeTpy
MEeXIy ToUKaMud m U (m+1), mpu m—»c0, ONpeeanTh OJTHO U3 YHUBEPCATIBHBIX YUCE

Deiirenbayma.

Ilpumeuanue: nng mNOCTpoeHHS OUBYpKAMOHHOM  AWArpaMMbl  MOTYT

MCMOJI30BAaThCS PE3ybTaThl MPAKTHUECKOro 3aHsATHs Ne2. B nomoiiHEHHWE K HUM
HEO0XOIUMO:

1. ITonsats, uyTo Kaxnas peanusanus npouenypsl Kénurca-Jlamepes sBisieTcs
OJTHUM W3 CeueHUH OudypKarmoHHON nuarpamMMmbl. budypkannoHHas Iurpamma
CIIY’KUT HWHCTPYMEHTOM, IIO3BOJSIIOIIMM OIKACAaTh IOBEJCHHE CHUCTEMBI IpHU
pa3NUYHBIX 3HAYEHUSX YIPABISIONIETO IMapaMeTrpa M MOHATh, KakWe 3HaYeHUs
napaMerpa HeoOX0IUMO BBIOMPATH JJI1 COOTBETCTBYIOIIECH 3a/1a4H.

2. lna mocTtpoeHust OuypKaIMOHHOW IuarpaMMbl HEOOXOAMMO 3a7aThCs
MHTEPBAJIOM M IIArOM M3MEHEHHUs YNPaBIIOIIErO MapamMeTpa, YUCIOM WUTepaluil u
YHUCIOM OTOOpakaeMbIX 3HAYEHUW TMpPU KAKIOM 3HAUYEHUU YIPABISAIOLIETO
napametrpa. Hanpumep: naTepBan napamerpa 3...4, mar 0,01, yucmo urepauuii B
touke 1000, u3 kotopsix oToopaxkatorcst 100 mociaeHUX 3HAYCHUH.

3. 3anporpaMmMupoBaTh COOTBETCTBYIOIIIHE BBIYHCIICHUS. BeiBecTn
OM(ypKaIIMOHHYI0 AMarpaMMy I[OTOYE€YHO Ha rpaduke. budypkaunonnas
auarpamMma CTPOMTCS B OCsIX: aOcuucca — 3HA4€HHME YIPABISIOLIErO IMapamerpa,
OpAuHaTa — AaCUMIOTOTHYECKHE 3HAYEHUS [EPEMEHHOW, TMOJy4YEHHbIE MpHU

MHOTOKPAaTHOM UTEpUPOBaHUU (U3 KOTOpbIX oToOpaxatorca 100 mocienHux).

JlabopaTtopnass paGora Ned4. Ilocrpoenne M aHaau3 (QpakTaIbHBIX
arrpakTopoB JHO u Ukenbl, arrpakropa Jlopenna-Pécciiepa. AHau3 BINSIHUSA
myMma Ha ¢popMy U YCTOHYHBOCTH aTTPAKTOPOB (/ 4yac.)

Bnauane npenopaBaTenbs pa3z0MBaeT TrpyMNiy CTYIAEHTOB Ha MOJATPYIIbI U3
HECKOJBKMX 4YeloBeK. Kaxaol W3 HuUX JaeTcs WHAUMBUAYAJIBHOE 3aJaHHe —

IIOCTPOUTh OJWH W3 CTPAaHHBIX aTTpakTopoB: OHO, HMxenpl, Jlopenma-Péccuepa.
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MoryT ObITh TakXe 3a7aHbl U JPYTUE THUIBI XAOTHYECKUX CHCTEM IO >KEIAHUIO
CTYAEHTA MPU COTJIACOBAHMHU C ITPENOJABATEIIEM.

Kaxnmas rpynna JOKHA  TOCTPOUTh B IMAKETE  MAaTeMaTHYECKOIO
MOJICIUPOBAHUSI HECKOJIbKO BapUAHTOB aTTPAKTOPOB MJI PA3JIMUYHBIX COUYETAHUI
YIPaBISIOIIUX apaMeTpoB, COOTBETCTBYIOIINX KaK PErYJIAPHBIM,
KBa3UNEPUOJUYECKUM pEXKHMMaM, TaK W PEXKUMAM C PaA3IUYHON CTEHEHBIO
xaoTHUHOCTH. CoOdYeTaHws YMPaBIAIONINX IMMAPaMETPOB MOTYT OBITh KakK 3aJaHbI
IpernojiaBaresieM, TaKk W BbIOpaHbl CaMOCTOATENBbHO (MPEABAPUTENIBbHO, A0 Hayaia
3aHSITUSA, HA OCHOBE CAMOCTOSITEJILHOTO U3YUYEHUSI BOIPOCA).

Hanee, B KaxAplii W3 yHOPaBIAIONIUX [apaMETPOB IMIPU MOJICIUPOBAHUU
n00aByIIeTCSl KOHTPOJIMPYEMbId ypoBeHb IiryMa. llenecooOpa3Ho uisi MPOCTOTHI
UCIIOJIb30BaTh TEHEpPATOp CIyYalHBIX YKCENl C PaBHOMEPHOH ILUIOTHOCThIO — INd.
[TocTosiHHast cocTaBisomias (caM mapameTp) U ypoBeHb Iyma (CpeaHee, MUpHUHA)
BBIOMPAIOTCS TakuM 0Opa3oM, 4YTOOBI CpeJHUN YpPOBEHb BEIUYHMHBI MapameTpa
OCTaBAJICA HA NPEKHEM YpPOBHE. A MOJYIIMPUHA WHTEPBAIA CIy4aHOM BEIUYUHBI
BBIOMpaeTcs paBHOM mocnenoBatenbHO: 10%, 25%, 50%, 75%, 100% oT BeIUIHHBI
CYMMapHOTO CpefiHero (mapaMeTp+inyM) 3HaUCHUS.

Jns Bcex 3HAUYEHUH CTPOSATCS AaTTPAKTOPhl U BU3YyaJdbHO CpPaBHUBAIOTCS.
[Iponieaypa npoBOAUTCS JUIsl BCEX 3aIaHHBIX MapaMeTpoB. MOXKHO TakKe BHOCHUTH
IIyM B pa3jIMuHbIe MapaMeTpbl OJHOBPEMEHHO B KOHTPOJHUPYEMOW MPOMOPIIUH.
Takxe Ipy HaJTMYMU BPEMEHU UCCIIEYETCS BIUSIHUE IyMa Ha PEKUMBI C Pa3INYHOM
CTEMEHbI0 XaOTUYHOCTH.

[TonyueHHble pe3yJbTaThl OOCYXKIAIOTCA B TPYIIEe U JENAIOTCS BBIBOJBI O
CPaBHUTEIIBHOW YCTOMYMBOCTH aTTPAKTOPOB PA3JIMYHBIX CUCTEM IPU HAIIMYUU IIyMa
3QIaHHOM  aMIUIUTY/Abl, a TaKXke 00 YCTOMYMBOCTH CHCTEM MO pPa3IUYHBIM

napameTpam.

JlaGoparopnass padora Ne5. MoaennpoBanue noeaeHusi cxemol Jl.Uya B

nporpamme MathCAD (uau anajsore). Pacuer mnapaMeTpoB cXxemMbl JIsi
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3aJJaHHOT0 peskuMa M MoJeanpoBaHue B nporpamMme ElectronicWorkbench (uan
anaJore) (7 4ac.)

B pesynbrare BBIMIOJHEHHS 3aJaHUS Y KaXIOro CTYACHTa JOJDKHBI OBIThH
paccuuTaHbl HOMHHAIIBI JJIEMEHTOB, BBIOpPAHBI AaKTUBHBIE 3JEMEHTHI, COOpaHa
pabouasi cxema reHeparopa XaoTH4eCKuX curHaioB o cxeme JI.Uya B mporpamme
Electronic Workbench (Multisim).

B nHavasne 3aHATHSA npenoaaBaTeNb KPATKO ONMMCBHIBACT 3aJaHUE U IMPUBOIUT
OCHOBHBIE 3Talbl pacyeTa 3JEMEHTOB CXEMbl. HaCTOTHBIM AHMana3oH TeHepaTopa
KOKIBI BBIOMPAET CAMOCTOSITENIBHO IO COIJIACOBAaHUIO C IPENOJABATEIEM, B
pe3ysnbTaTe 4ero y KaXkJ0ro M3 CTYIAEHTOB JOJKHA OBITh CX€Ma C YHHKaJIbHBIMH
3HA4YCHUSAMMU [1aPAMETPOB 3JIEMEHTOB.

CrynenTaM mpejjiaraeTcs peaan30BaTh HEJMHEHMHBIA 3JIEMEHT cxembl Uya Ha
KOHBEPTOpaxX OTPULATENbHBIX COMNPOTHUBIECHUH, COOpaHHBIX Ha ONEPAlMOHHBIX
yeunurensax. Ilpu xenanum ywammecs MOTYT IPEIJIOKUTh CBOIO PEAJM3aLUI0
(o0mymMaHHYIO 3apaHee, 10 MPOBEICHUS 3aHITHUSA).

Taxxe B mpouecce padOThl HEOOXOAMMO YCTAHOBUTH WHTEPBAJIbI 3HAYCHHM
AJIIEMEHTOB (XOTs Obl JUIsi OJAHOIO M3 PEryJHUPYIOHIMX 3JIEMEHTOB — KaKOH-IHOO
€MKOCTH, WHIAYKTUBHOCTH, COIPOTUBJIECHUS), B KOTOPHIX HAOJIOJAIOTCS Pa3IUYHbIC
pEXUMBl TOBEJIEHHUS — CTAUMOHApHBIA pEeXUM (MOCTOSHHOE  3HA4Y€HUE),
NEePUOJIMYECKUE KOJICOaHUsl, XAOTHUYECKHE AaTTPAaKTOPhl pa3JIMYHBIX THUIIOB (B

yacTHOCTH, aTTpakTop Double Scroll).

JlabopaTtopHass pabdora Ne6. BbrumciieHue pasmMepHOCTH (PpPaKTAJIBHOIO
00beKTa, BJIOKEHHOI0 B ABYMepHOe nmpocrpancrso. Ilocrpoenne ciaydyaiHbIX U
AeTEPMUHUPOBAHHBIX ¢pakranos. Bbruuciienue HH(GOpPMALIMOHHOMH
pa3mepHocTH (8 yac.)

3amaun  BBINOJHSIOTCA B (QOpME KOMIBIOTEPHOTO  MOJEIUPOBAHUS  C
BO3MO>KHOCTBIO VHJMBUAYaAJIBHOTO 17} IPYIIIIOBOTO KOHCYJIbTUPOBAHUS
IpenoAaBaresieM B Ipouecce pemeHus. lIpeaBapurensHo mpenogasaresb IaeT

H€O6XOJII/IMBIC TCOPETUUCCKUC CBCACHHMA B JICKOHIMOHHOM KYpPCC, a TaKXe
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HEIMOCPEJCTBEHHO B Hayajle IMPAaKTHYECKOrO0 3aHATUA. 3HAKOMUT CO Cpeaou
monenupoBanus (MathCAD wunu ananoru), ecim y CTyJIEHTOB OTCYTCTBYIOT HaBBIKU
paboThI ¢ HEH.

Tunoeoe 3aoanue Nel:

JlaHo HnByMepHO€ MOHOXPOMHOE (4epHO-0enoe) H300paKeHHe KaKoro-jando
dbpakranpHOTO 00BEKTa (IMpUMEpP: H300paKEHHE PEK, BETBb JEpPEeBa, CHEXKUHKA,
bpakTalbHBIl OpHAMEHT, oO0xako, OeperoBas JUHHS, IUIaBy4YHME JIbIUHBI, KapTa
3Be3HOT0 Heba u mp.). PeanuzoBate B BbluuciutenbHol cpene MathCAD (wu
aHaJyiore) Mpoueaypy BBIUYUCICHUA (PaKTATbHON pa3MEPHOCTH (OrpaHUYeHHUE — JIUOO
3aJjaHHasi TOYHOCTh, MO0 OTHOIIEHHE MAaKCUMAaJIbHOTO 1 MHHUMAJIFHOTO MacIITaboB
paccMOTpEHHS).

s perieHus 3a1aun U300paskeHUe TPoOUTCS Ha OTJeNbHbIe PparMeHThl. Eciu
4acTh 00BEKTA MONAAAET B KAKOH-INO0 (pparMeHt, To OT cUuTaercs 3aHsThiM. [lanee,
MOJICUMUTHIBAETCS YUCIIO 3aHATHIX (PPArMEHTOB Kak (PYHKIIMS OT pasmepa ¢parMeHra.
Hakiion mnpsmoi, NOCTPOEHHOW B JBOMHBIX JOTrapu(pMUYECKUX OCIX, U Oynaer
3HaueHUeM (pakTaabHOW pasMepHOCTH. CleyeT IOMHHUTh, YTO B pealbHbIX
O0BEeKTaxX MpsiMasi MOJIYYUTCS TONBKO HA JOCTATOYHO OTPAHHMYEHHOM YYacTKE, YTO
HY>KHO YUUTBHIBATh MPU 00pabOTKE Pe3yIbTaTOB.

Tunoeoe 3aoanue No2:

[TocTpouTh n300paxkeHue KPUBOH «JIpakoHay JJIs 3aJaHHOTO YUCiIa UuTepaui n.
He pexomenmyercs 3amaBath N Oosbiie 10-11 (HEOOOCHOBAaHHO BO3PACTET BpeMs
BBIYUCJICHUN).

Tunoeoe 3a0anue No3:

[Toctpouts u300paxeHue «koBpa» CeprIUHCKOIO KaK AaTTPaKTUBHOTO
MHOKECTBa CJIEIYIOIEro OToOpakeHusl (T.H. «urpa B Xaocy»). BHauane BHyTpu
TPEyrojbHUKa BEIOMpAECTCS MPOU3BOJIbHAS TOUKA. 3aTeM CIy4yailHO BHIOMpaeTcs: O/1Ha
U3 BEpIIMH TpeyrojibHUkKa. Haxomutcs cepeauHa oTpe3ka, 0Opa3oBaHHOIO
HaYyaJbHOM TOYKOM M BHIOPAHHOM BEPIIMHON TPEYroJibHUKA. DTa CEpeiHA SBISETCS
HAYaJIbHOW TOYKOW 11 BTOpoi wuTepammu. Jlamee cHOBa ciy4ailHbIM 00Opazom

BBIOMpAETCs BepUIMHA TPEYTroJbHUKA W Tpouecc mnoBTopsercd. Jljis mocTpoeHus
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JOCTATOYHO «IIJIOTHOI'O» I/I306pa)KeHI/I$I HGO6XOI[I/IMO IMPOBCCTU HCCKOJIBKO TbICAY

UTEpaLn.

JlaboparopHasi padora Ne7. OnpenesieHue CIEKTPAJIbHBIX XapaKTePUCTUHK
Xa0THYEeCKUX M HIYMOBBIX BpPeMEHHbIX psaaAoB. UaeHTudukanus BUaa 1yma.
PekoHcTpykumusi  aTrpakropa 1m0  BpPeMEHHOMY  psiay. Bbruumcienue
(l)paKTa.]IBHLIX pa3MepHOCTeI7I BPEMECHHBLIX PAIOB. Hcnoan3oBanue nmporpamMmmbIl
fractan (7 uac.)

3amaun  BBINOJHSIOTCA B (QOpME KOMIBIOTEPHOTO  MOJEITUPOBAHUSA C
BO3MOXHOCTBHO HHIWUBUIYaJIbHOI'O nu rpynrioBoro KOHCYJIbTUPOBAHUA
IIpCrogaBaTcjicM B IIPOLCCCC PCIICHHA. Hpe,Z[BapI/ITeJIBHO npernogaBaTrcCiib AacT
H€O6XOI[I/IMBIC TCOPETUUCCKUE CBCIACHHMA B JICKIMOHHOM KYpPCE, a TaKKe
HCIIOCPCACTBCHHO B HA4YaJIC IIPAKTHYCCKOI'O 3aHATHA. 3HAaKOMHUT CO CpGIIOfI
moaenupoBanusi (MathCAD wiu ananoru), eciu y CTYyJI€HTOB OTCYTCTBYIOT HaBBIKU
paboTHI C HEM.

Tunosoe 3aganue Nel:

Jlana peanu3zanusi OIyMOIOAOOHOTO WJIM XaOTHYECKOIO CUTHaja (Hampumep, B
BUJIe 3HAUeHUU B Qopme txt-¢aiina). HailTu cnekTpaibHyl0 IUIOTHOCTh CHUTHAJA,
MOJIb3YSICh U3BECTHBIMU (PYHKIMSMU, BCTPOCHHBIMU B MakeT MojenupoBanus. [lo
dbopme criekTpa caenaaTh COOTBETCTBYIOIIME BBIBOBI O BO3MOKHOM MPUPOJIE CUTHAJIA
(mouyTu perysispHbIA; TIYMOBOM (€CIM IIyMOBOW, TO KakoW THI IIyMa);
XA0TUYECKUI).

Tunoeoe 3a0anue No2:

Jlana peanmzanusi UIyMOINOJAOOHOTO HJIM XaOTHYECKOTO CUTHAJa (Hampumep, B
BUJIe 3HauYeHUU B Qopme txt-paitna). BeiOpaTh ¢da3zoBoe MpocTpaHCTBO, MPOBECTH
PEKOHCTPYKIIMIO AaTTPAKTOpa, MOIb3ysch Teopemon Proama-Takenca. Ha ocHose
MOJIYYEHHOTr0 aTTPaKTOpa CJlieJlaTh BHIBOABI O IPUPOJIE CUTHANIA (TIOYTH PETYIISIPHBIM;
XA0TUYECKHI; IIIyMOBOI).

Tunoeoe 3aoanue No3:
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Han tun myma (mpumepsl: Oemnblif, pO30BbIi, KOPUYHEBBIA, YEpPHBIA, CUHUH,
¢uoneroBbiit). CreHepupoBaTh BpPEMEHHYIO pealv3alldi0 JaHHOTO THMA IIyMa
JIOCTaTOYHOM JJIMHBI (HECKOJIBKO ThICAY 3HaueHUM). PaccunTaTh /Ui Hee OKa3aTelb

Xepcrta. CpaBHUTH C TEOPETUUECCKUM 3HAUCHUEM.

[Tocne pemeHuss 3aga4 W TOJYYCHHUS IEPBUYHBIX HABBIKOB pPabOTHI ¢
BPEMEHHBIMU PeAIN3ALUSIMU CUTHATIOB) IEPEXOJIAT K 00CYXKICHUIO.

[IpenonaBarens paer cryaeHtaM 10-20 nucToB, Ha KaXAOM H3 KOTOPBIX
oTrnevaTaHa (C XOpPOIIMM KayeCTBOM W pa3pelIeHUEM) peain3alus Xa0THYECKOro,
IIyMOBOTO (C pPa3UYHBIMU CTENEHHBIMU TMOKa3aTeIsIMU CHAJaHUs CIEKTPaTIbHOU
IJIOTHOCTH, Hampumep, 1; 1,25; 1,5; 2; 2,25; 2,5, 2,75; 3,0) wumu
KBa3UIEPUOANYECKOTIO CUTHAJIA.

B xome oOCyXaeHus: CTyJIeHTaM MpeajiaraeTcs ONMpeAc/IiTh, K KaKOMy KJIaccy
CUTHAJIOB OTHOCHUTCA JIaHHAs pean3allusl; JOMOJHUTEIBHO JJISI XaOTHYECKUX — K
KaKOM M3 U3BECTHBIX CHCTEM; JOMOJHUTEIBHO JIA IIYMOBBIX — K KaKOW BEIUYMHE
CTEIEHHOI0 MOKa3aTeNs Claja CleKTPaJIbHOM MIIOTHOCTH.

[Tocne oOMeHa MHEHHMSIMU U COTJIACOBAHUS CTYACHTHI BBIJIBUTAIOT CBOM BEPCHH,
a TIpernojiaBaTelib HUX KOPPEKTUPYET, COIMPOBOXKAAs KOMMEHTapUsSMH IO BHIY

peanmaum?l N COOTBCTCTBYIOIIIMMHU BBIBOJAMMU.

3ajaHue HA KYpPCOBOM MPOEKT

OOpatutbcst K pa3felny dK3aMEHAIMOHHBIX 3amaHuii. Homep 3amanus
BBIOMpAETCA MO NociaeHed U pe HoMepa 3a4E€THON KHUKKU.

B cpene MATLAB wunu anajore peajan3oBaTh MPOTPaMMY, BBITOTHSIONIYIO
yKazaHHble AeicTBus. [ns ynpaBieHus NMpeayCMOTPEeTb OKOHHBIM WHTEpdeiic, B
KOTOPOM pu IOMOIIIH MOJI3YHKOB/BBITIAJAIOITUX MEHIO MOYHO
peryiMpoBaTh/3a/1aBaTh JKEJIaeMble 3HAYEHHMsS] COOTBETCTBYIOLIUMX IE€PEMEHHBIX,
TaKMX KaK: YUCJIO uTepanui, MmacitaOHble KO3 GUIIMEHTbI, 3HAYE€HUS YIPABIISIOUIUX

napameTpoB, pa3IMYHbIE aMIUTUTYABI, (pa3el u Tp. B 3TOM ke OkHE mpemycMOTpeTh
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BBIBOJI PE3YJIbTaTOB Ha rpaguke ¢ HEOOXOAMMBIMU MOSICHEHUSIMH I TOTO, YTOOBI
YeTKO OBLJIO BUIHO BJMSHHE Pa3jIMYHBIX MapaMETPOB Ha PE3yJbTaT BBIMOIHEHUS
IPOTPaMMBI.

Tpebosanusi:

1. B okHe ympaBieHHUsS MPOTPaMMOK JTOJDKEH pacrojaraThCs MHUHHUMYM OJUH
rpaduk/oHa BU3yalIHM3alys, TapaMeTpbl KOTOPOTO PETYIUPYIOTCS SJIEMEHTAMHU
yIpaBICHUS.

2. B rpaduyeckom wuHTEpdeiice HEOOXOTUMO MPEAYCMOTPETh HaJIU4Yue
AIIEMEHTOB, OOECHEUMBAIONINX 3aJlaHUE/HACTPONKY MHUHUMYM TpeX 3HAYCHHUN

NEPEMEHHBIX, BIUSAIOMIUX Ha PopMy rpadrka/Bu3yaanu3alyi.

I1l. YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOLIUXCHA

Y4yeOHO-METOAUUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOyyJaromuxcst Mo JUCHUIUIMHE BKIIOYAET B ceOsl:

- IIaH-TpaduK BHITIOJIHCHHUSI CAMOCTOSATEILHON paboThl IO NUCIMIUINHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKOMY 33JIaHHIO;

- TpebOBaHMS K  MPEJACTABICHUIO W O(QOPMIICHHIO  PE3YJIbTaTOB
CaMOCTOSATENbHOM pabOThI;

- KPUTEPHUH OIICHKH BBHITIOJIHCHHUS CAMOCTOSTEIILHON PaOOTHI.

Ilian-rpaduk BbINOJHEHHSI CAMOCTOSATEIbHON Pad0THI M0 JTUCHUILJINHE

Ne Jarta/cpoknu Bun camocrositenbHOI padoThI IIpumepHbIe dopma
n/m | BLIOJHEHHUSA HOPMBI KOHTPOJIsI
BpeMeHH Ha
BBITIOJTHEHH €
1 1-3 nenenu [MoaroroBka k 3aHATHIO U 0POpPMIICHHUE 12 gac. (TTP-6),
otueTa 1o naboparopHoii padore Nel 3amuTa
oTyeTa
2 4-6 nenenn [ToaroroBka K 3aHATHIO U 0OPMIICHHE 12 ygac. (TTP-6),
oTyeTa 1o JaboparopHoii padbote Ne2 3aIuTa
oTyeTa
3 7-9 Hepenu [ToaroroBka K 3aHATUIO U 0OPMIICHHE 12 ygac. (TTP-6),
oTyeTa 1o JaboparopHoii padbore Ne3 3aIuTa
oTyeTa
4 10-11 nenenu [loaroroBka K 3aHATHIO U 0)OpMIIEHHE 14 yac. (ITP-6),
otueTa 1o JaboparopHoii pabote Ne4; 3aIuTa
BrinonHenue KypcoBoro npoeKTa OTYETa
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5 12-13 nenenu [MoaroToBka K 3aHATHIO 1 0QOPMIIEHHUE 14 ygac. (ITP-6),
oTdera 1o jjabopaTopHoit padbore Ne5; 3aIMTa

BrinonHeHune KkypcoBoro npoekra oTYeTa

6 14-15 wenenu [ToaroroBka K 3aHATHIO U 0OPMIICHHE 14 gac. (ITP-6),
oTdera 1o jJabopaTopHoi padore Neb; 3aIuTa
BeImonHeHe KypcoBOro mpoeKTa oTueTa
7 16-17 nenenu [ToaroroBka K 3aHATUIO U 0OPMIICHHE 14 ygac. (ITP-6),
oTdeTa 1o J1abopaTopHOit padote Ne7; 3aIInTa
BeInonHeHe KypcoBOro mpoeKTa oTyera
8 18 3amuTa KypcoBOTO IMPOCKTA; 36 vac (TTP-9)
IToaroroBka k 3K3aMeHy KypCOBOIi
MIPOEKT;
9K3aMeH
HUroro 128 gac.

PexoMeHAAUH N0 CAMOCTOSATEIbHOH padoTe CTY/AeHTOB

Opeanuzayus camocmosmenbHol padomeol.

[locne wu3yueHus miaHa-TpaduKa BBIIOJIHEHHUSI CaMOCTOSITENBHBIX pPaloT,
CJIEyEeT MPABWIIBHO €€ OpPraHu30BaTh. PeKOMEHayeTCA N3YyUUTh CTPYKTYPY KaKI0TO
3a/laHds, OOpaTHTh BHHMAaHHE Ha TpaUK BBINOIHEHUS pPadboT. OTYETHOCTH IO
KOKJIOMY 33JaHUI0 MPEIOCTABISETCS B MOCIEIHIOI HEIENI0 COTJIACHO TpaduKy.
Heobxoanmo oOpaTUTh BHUMAHUE, YTO UTOTH CAMOCTOSITENBHOW pabOThl BIUSAIOT Ha
OKOHYATEJIbHYI0 OLIEHKY II0 MTOraM OCBOEHHMS Y4YeOHOM AMCHMIUIMHBL. BaxkHo
CBOEBPEMEHHO M3y4aTb COOTBETCTBYIOIIME pa3ieibl JUCHMIUIMHBI W BOBpEMS
BBIIIOJIHATH CAMOCTOSITENIbHBIC 3a/1aHHUS.

Pexomenoayuu no usyuenuro oucyuniunvl. Paboma c ucmounuxamu.

B mpouecce ocBoeHus NUCUUIIMHBI HEOOXOJIMMO PETYJISIPHOE IMOBTOPEHHE
TEOPETUUYECKOr0 MaTepuaja U CBOEBPEMEHHOE 3aKpPEIUIEHHWE €ro Ha MPAKTHYECKUX
3aHATHUAX U Ta0OpPaTOPHBIX padoTax. IMEHHO BCECTOPOHHEE U3yUYECHHE MPEAMETA U
SBJICHUSI KaK C TEOPETUYECKOM, TaK U C MPAKTUYECKON TOYEK 3pEHHUs 00eCreurBaeT
dbopmupoBaHue 00IIeH KapTUHBI HA ACCOIMATUBHOM yYpOBHE, KOTOpasi OyeT J0JIbIe
COXPaHATHCSA B ITAMSITH.

Kak mnpaBwio, TBepAOE 3HAHHWE TEOPETHUYECKOTO JIEKIIMOHHOIO Marepuaia
MOKET O00€eCleuuTh clayy 3K3ameHa (eciau OH MPEeayCMOTPEH IpOrpamMMmoii) Kak
MUHUMYM Ha OIEHKY «4». Jlns Toro, 4ToObl TPETEHJ0BAaTh HA OLEHKY «5»,
HEOOXOJMMO TPHUBJICYEHUE JOMOJHUTENbHBIX HCTOYHUKOB WH(MOpPMAIUHU, Cpeau
KOTOPbIX MOTYT OBITb KakK YyueOHble NOCOOMSI M METOJMYECKHE YKa3aHWUs,
COCTaBJICHHbIE BEAYIIMM IMpEnojaBaTeieM, TaK M KJIACCHUYECKHUE YYEOHMKH 110
COOTBETCTBYIOIIEH 00JIaCTH 3HAHHM.
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B ¢Bs3M ¢ 3TUM MOYKHO BBIIENINTB, IO KPAaMHEH MEpPE, JBAa YPOBHS OCBOCHMS
JUCHUIUIMHBL W OBJIAJICHUS COOTBETCTBYIOIIMMU HaBbikaMu. [lepBbiit (0a30BbIil)
YPOBEHb MOKHO COOTHECTH C YHCTO MEXaHWYECKHMM 3allOMHUHAHHEM HHGOpMAIIH,
3ay4MBaHUEM HEKOTOPBIX (OpMYJI C T€M, YTOOBI BIOCJIEACTBHUU 3TO 00ECIIEUMIIO
MOJIOKUTENIbHYIO OLICHKY. /[aHHBI ypOBEHb XapakTepusyercs (pparMeHTapHBbIM, HO
IIPU ATOM JOCTATOYHO MOJIHBIM 3HAHUEM JIEKIIMOHHOTO MaTepuala, a TaKkKe yMEHHUEM
pemaTh NPOCThle THUIIOBBIE 33/laud U3 psAda TeX, KOTOphle pelaliuch Ha
MPAKTUYECKUX 3AHSATHUSX.

Bropoii (0onee riy0okuii) ypoBeHb TOCTHXHUM, KOTJIa MOSBIISETCS UHTEPEC K
MpeAMETY, 3aMHTEPECOBAHHOCTh B JAJBHEWIIEM COBEPIICHCTBOBAHWHM B JaHHOMN
00JacTH, >KeJaHWe IMOJy4yaTh JOIMOJHUTENbHbIE 3HAHUSA. B maHHOM ciyyae mocie
YCBOCHHUS JIEKIIMOHHOT'O MaTepHalia B MOJHOM 00beMe MOKHO 0OpaTUTHCS K 0a30BOi
JUTEpaType Mo JucuuIuinHe. JKenaTtenpHO HMCHOJb30BaTh HECKOJIBKO HCTOYHUKOB
OJIHOBPEMEHHO, T.K. pa3Hble aBTOPbI MOTYT 3a0CTPSATh BHUMAaHUE HAa Pa3IUYHBIX
acreKTax  paccMaTpuBaeMoOro  siBi€HUsA. UTEHHME  HECKOJIbKMX  YYCOHUKOB
criocoOCTByeT (HOPMHUPOBAHHIO OO0Jiee IOJHOM, Pa3HOCTOPOHHEH, «MHOTOMEPHOI
KapTHHBI, YCBOCHHUIO PA3JIMYHBIX TOHKOCTEH. [Ipm 3TOM TeopeThuecKkue 3HaHUS
IPOCTO HEOOXOIUMO MIEPEHOCUTH HA MPAKTUKY, UHAYE OHU TaK U OCTAHYTCS TEOPHUEH.
B psine ciydaeB 3TO MOXET O3HAYaTh MPUBJICUCHHUE JTOMOJTHUTEIBHBIX UCTOUYHUKOB
uHopmarmu. Hanpumep, MOKHO OTMETHUTh, UYTO CYIIIECTBYET Macca BUECOYPOKOB,
JIEKIUN, TMPAKTUYECKUX MPUMEPOB, TalJIOB, THIOTOPUAJIOB IO Pa3IUYHBIM
JTUCIUIUTMHAM, HayKaMm Ha moprtaie YouTube (mpu 3ToM HEOOXOAWMO YIIOMSHYTH,
YyTO  MaTepualn, NpeAHa3HAYECHHBIM I  IIUPOKOM  ayAUTOPUH,  CIIEIYET
paccMaTpuBaTh CKENTUYECKH U TMOJBEPrarb KPUTHUYECKOMY aHAIN3Y), HECATKU
CHEIUAIN3UPOBAHHBIX  (POPYMOB, Ha KOTOPBIX CHEIUATUCTHI OOMEHHUBAIOTCS
3HaHUSAMU. V3 HUX MOXKHO MOYEPIHYTh TO HEJIOCTAIOIEE 3BEHO, KOTOPOE 00ECTIeUnT
nepexo/i OT TeopuM K mpakTuke. [Ipu JOCTHMKEHUU JOCTATOYHO BBICOKOTO YPOBHS
NOHUMAaHUsl IpPeIMeTa B LEJIOM, HEKOTOPYIO CIEHHATM3UPOBAHHYIO HH(OpMauio
MOXHO TOYEPNHYTh U3 MEPUOJANYECCKUX U3JAaHUN (HAYUYHBIX U HAYYHO-TOIMYJISIPHBIX
YKYypHAaJIOB).

Iloocomosxa k sxzameny/3auemy.

B nepBom nipulimkeHrr i1 TOJTOTOBKHU K 9K3aMEHy/3aueTy IO JTUCIUTIIINHE
MOXHO  IOJIb30BaThCA  CIEAYIOIIEH CXEeMOM: B  paslene BONPOCOB  JUIA
MPOMEXKYTOUYHOM  aTTecTallid  BBIOMpAeTCs psJ  BOMNPOCOB  (PEKOMEHAYEMOE
KOJIMYeCTBO — 1-5 BOMPOCOB MO CXOJHOM TEeMaTHKE), 3aT€M B pasjielie OCHOBHOM
JUTepaTypbl BbIOMpArOTCS 2-3 HCTOYHWKA, B KOTOPBIX MPOU3BOJUTCS TOUCK
TpeOyeMbIX MaTeprasoB, 3aTEM MO HIUM MPOUCXOIUT MOATOTOBKA. J[anee BeiOMpaeTcs
cJeAyrolIasl TpyIa BOMPOCOB M BHINICONUCAHHbIE NEUCTBUSL MOBTOPSIOTCS. Takum

06p330M MOJKHO ITOATOTOBUTBLCA KO BCCM BOIIPpOCaAM HpOMe)KYTOqHOﬁ aTTCCTalluH.
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He pexomenyercs moib30BaThCs JIUIIL OJHUM YY€OHUKOM JJISi MOATOTOBKH,
MOCKOJIBKY Pa3fIMYHbIe aBTOPHI MPETOTHOCIT OJAWH U TOT K€ MaTepuaj Mo-pazHoMy.
B pe3ynbrare CTYIEHT MOJIy4aeT BO3MOXKHOCTH CHOpMHpOBATh Oojiee IEIOCTHYIO
KapTUHY paccMaTpuBaeMoro o0ObeKTa, siBJieHus, rnpoiiecca. [loaTtomy pekoMeHyemoe
YUCJIO PA3JIMYHbIX YYEOHHKOB HauMHaeTcs oT 2-3. Ilpu kemaHuu moiayduTh Oosee
riyOOKHe W Pa3HOCTOPOHHHE 3HAHHUS MOXHO IOJIb30BAThCS U OOJIBIIMM YHCIOM
MCTOYHHUKOB, & TaKX€ HCTOYHUKAMH, YKa3aHHbIMH B JIONOJHHUTEIBHOM CIIHCKE.
JlonoaHUTENBHBIMA UCTOYHUKAMU TAK)K€ HEOOXOIUMO MOJIB30BATHCS B TEX CIyYasX,
KOI/Ia HE YyJaeTcs HaWTH MCKOMbIE MaTepuayibl B CIIMCKE OCHOBHOM JIUTEpaTypHI.
Kpome Toro, B Takux ciydasx pPEKOMEHAYETCs oOpaThCsi K MPEnojaBaTeiio II0
YKa3aHHOMY aJIpecy AJIEKTPOHHOM MOUTHI 32 KOHCYJIbTallUEH.

Kpome Teopernyeckoil NOATOTOBKM, PEKOMEHAYETCS TakKe MpopemaTh
TUIIOBBIE pacyeTHbIC 3aJaHus 10 BCEM pasJenaMm Kypca, €clid TaKOBBIE
MPEIyCMOTPEHBl TpOrpaMMor. Eciu 10 JUCHUIUIMHE B CHUCKE OCHOBHOM
JUTEPATYPHI YKA3aH 3a/Ia4HUK, TO €0 TaKKe B 00s3aTEIBHOM MOPAJIKE HEOOXOIUMO
UCITIOJIB30BAaTh IIPU MOATOTOBKE.

Kaxk yxe yka3bpIBajoch, ITOATOTOBKA JOJDKHA IPOBOJUTHCS 10 YKPYIHEHHBIM
rpymnmaM BOIPOCOB, CTPYIIIMPOBAHHBIX MO TeMaM. K crenyromeit TeMe He00X0AUMO
NEePEXOAUTh TOJIBKO TOCIIE TOTO, KaK MOSABISAETCS TBEpAas YBEPEHHOCTb B TOM, YTO
OCHOBHBIE 3HAHMS MO H3Yy4aeMOW B JaHHBII MOMEHT TEME€ 3aKpEIUIeHbl Ha
JOCTATOYHOM  ypOBHE W  TMOJYYEHbl  HABBIKM  MPAKTUYECKOIO  PEIICHUA
COOTBETCTBYIOILIMX 33]1a4.

JIns mostydeHus IepBUYHBIX 3HAHUW 0 U3Y4aeMOM TeME MOYKHO MOJIb30BaThCs
JAr00BIMU UH(OPMALIMOHHBIMU MaTepHallaMy, HaXOASIUMHUCA B CBOOOAHOM JIOCTYIIE,
HalpuMep, MaTepuasaMu  OHjJalH-sHIMKIonenuu  Wikipedia,  pa3nmuyHbIMH
WHTEpPHET-CTaThbssMU M Ip. Ho mpu 3TOM K NOJy4eHHBIM Marepuaiam BCernaa
HEO0OXOJMMO OTHOCUTBCS OCTOPOKHO U MO BO3MOXHOCTH MPOBEPSTH MPUBOJUMBIE B
HUX (OPMYJIBI U KOJMYECTBEHHBIE TaHHBIE MPU MOMOILU COMOCTABIEHHUS C APYTUMHU
UCTOYHUKAMU. Jlanee mojgydyeHHbIE 3HAHUS HEOOXOAMMO YriayOdsTh HpPH MOMOIIU
JUTEPATYphl  (PEKOMEHIyeMO€ YHCIIO pa3Iu4Hbix ydeOHukoB — 2-3). Tak
peaiu3yeTcsi MHOTOYPOBHEBBIM CTyNEHUYaThId Mpolecc caMooOydeHus, Korjaa
CTYACHT MOXET CaM pEeUINTh, HA KaKOM YPOBHE YIJIyOJIEHHUS B MaTepHall MOXHO
OCT@HOBHUTHCS. DTO PEIIEHHUE MOKET OBbITh OCHOBAHO Ha JIMYHBIX MPEANOYTCHHSIX,
XKeaaeMol MOTEHIMAJIbHOW OIEHKE M0 JUCHUIUIMHE 33 [POMEXKYTOUHYIO
aTTeCTallUIO, a TAKXKE Ha 00J1acTH MPOPECCUOHAITBHBIX, TBOPUECKUX UHTEPECOB.

OgHuMHU U3 OCHOBHBIX MH(OPMAIMOHHBIX MaTEpUajOB IMPU MOJITOTOBKE KO
BCEM pazjeiaM JUCUUIUIMHBI MOTYT CTaThb y4YE€OHHKM W/WIM ydyeOHbIE MmocoOus, a
TAaK)K€ METOJMYECKHE yKa3aHus [0 JUCHMIUIMHE (pU HUX  HAJIWYUN),
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MOATOTOBJICHHBIEC BEAYIIIUM IpernojaBaresieM. JlaHHble MaTepralibl MOKHO MOJIYYUTh
Ha BbIMycKarolel kadeape aud0 y BeAyIIEro MpernoiaBaTels.

MeTtoauyeckue peKOMEHIANMHA 10 BHIMOJTHEHUIO 3aJaHUI 1151
CaMOCTOSITEIbHOM PadoThl U KPUTEPHUHU OLEHKH

Pexomenoayuu no opopmnenuro pe3ynomamos 1a60pamopusvix pabom

Pe3ynbTaThl caMOCTOSTEIHRHOM PaObOTHI OTPAKAIOTCS B MUCHMEHHBIX paboTax
(oTyeTax 1o JTa0OPATOPHBIM paboTaMm).

K mnpencraBneHnto u 0QGOPMIICHHIO OTYETOB IO JIAOOPATOPHBIM paboTaM
MPEIBSIBISIOTCS CICTYIOINE TPEOOBAHHSI.

CrpyKTypa oT4YeTa 1o 1ab0paTopHOi paboTe

OT4eTsl 10 Ta6OPATOPHBIM paboTaM MPEACTABISIIOTCS B 3JEKTPOHHOU (hopme,
MIOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B pegakrope MS Word.

Otuer no paboTe JOJKEH OBITh 00OOIIAIOIIUM JOKYMEHTOM, BKIIIOYATh BCIO
uHGOPMAIIMIO 0 BBHIMOJTHEHUIO 33JaHUN, B TOM YHCJE TOCTPOSHHBIC IHAarpaMMBI,
TaONUIIBI, TPHUIOKEHHUS, CIUCOK JIUTEPATypbl W/WIM PACUEThl, COMPOBOXKIAS
HEOOXOJIMMBIMU TIOSICHEHUSIMA M WJUTIOCTPALIMSIMU B BHJIE CXEM, IKpPaHHBIX (QopM
(«CKpUHILIOTOBY») U T.]I.

CTpyKTypHO OT4YeT MmO JabopaTOpHOW padoTe, KaK TEKCTOBBIM JOKYMEHT,
COCTOMT U3 CIEAYIOIINX YaCTEH:

- TuTynpHBIA JTUCT — OOs3aTenbHas KOMIIOHEHTa OTYeTa, MepBas CTPaHMIA
otyera, o(hopMIISIETCS 10 MPUHATON I Ta0OpaTOpHBIX paboT (opme (TUTYIbHBIN
JIUCT OTYETa JOJDKEH pa3MeNIaThesi He OTAENBHO, a B 0011eM (aitiie, T1e npeacTaBieH
TEKCT OTYETA);

- HcxonHble maHHBIE K BBITIOJIHEHUIO 3a7aHUil — 00s3aTenbHasi KOMIOHEHTa
OTuYeTa, HAYMHAETCS C HOBOM CTPAHUIIbI, COJAEPKAT yKa3aHUE BapuaHTa, TEMY, IJIaH
paboThI U T.11.);

- OcHOBHas 4YacTh — MaTepuaibl BBHITIOJHEHHS 3aJaHUN, pa30oWBaeTCs IO
pyOpHKaMm, COOTBETCTBYIOUIMX 3aJaHUsM pPabOThl, C HEPAPXUUECKON CTPYKTYPOW:
paszienbl — MOAPa3Aeibl — MyHKTHI — MOAMTYHKTHI U T.J.

PexomenmyeTcss B OCHOBHOM YacTH OTYETa 3aroJIOBKM PYOpHK (MOApYyOpHK)
naBaTh, UCXOAs U3 (PopMymupoBOK 3amaHui, B ¢GOpME  OTINIAroJbHBIX
CYIIIECTBUTEILHBIX;

- BeiBoasl — o0s3aTenbHass KOMIIOHEHTA OTYETa, COACPKUT 000OIIaroIme
BBIBOJIBI 10 paboTe (Kakue 3aJa4yd PeIleHbl, OIICHKa Pe3yIbTaToOB, YTO OCBOCHO MpHU
BBITIOJIHEHUU PabOTHI);

- Cromucok nuTepatypbl — oOs3aTeNbHas KOMIIOHEHTAa OT4YeTa, C HOBOWM
CTPaHHUIIBI, COJEPKUT CHUCOK HMCTOYHUKOB, HCIOJB30BAHHBIX TPU BBITIOJHEHUN
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paboThl, BKJIIOYAs OJIEKTPOHHBIE WCTOYHUKH (CIIMCOK HYMEPOBAaHHBIH, B
COOTBETCTBHH C MpaBUIaMU ONUcaHus onbarorpadun);

- IlpunoxxeHnus — HeoOs3aTeNIbHAsS KOMIIOHEHTa OTYE€Ta, C HOBOW CTpPaHUIIBI,
COJICPKUT JOTOJHUTENbHBIE MaTEepHalIbl K OCHOBHOM 4acTH oT4eTa. 3/1eCh MOTYT
HaXOJUThCSA, HANpPHUMEp, CHOPABOYHBIC JaHHBIE 1O MCIHOJb3yeMbIM TIpHOOpam,
aJIeMeHTaM, maTepuanaMm. [IpriokeHuss MOTYT TPHUBOIUTHCA C IETBI0 YIPOCTUTH
CBEPKY DKCIIEPUMEHTAITHHO MOTYYSCHHBIX PE3YJIbTATOB CO CIIPABOYHBIMH U C TETHIO
CpaBHEHHUSI.

OdopmiieHne oTyeTa 1o J1abopaToOpHOU padboTe

JlabopaTopHasi paboTa OTHOCUTCS K KaTerOpUHM «IIUChbMEHHas paboTay,
odopmIsieTcs o npaBuiiaM 0popMIIEHUS MUCbMEHHBIX padoT cryAaeHTamu JJBOY.

HeoOxomumo oOpaTuTh BHUMaHUE Ha CIEAYIOIIUE aCMEKThl B O(QOPMIICHUU
OTYETOB padoT:

- Habop TEeKCTa,

- CTPYKTYpUpOBaHUE PabOTHI;

- oQopMmIIeHHE 3arojIOBKOB BC€X BHUIOB (pyOpUK-MOAPYOPUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJUII, IPUIIOKEHUN );

- o(opMIIeHHE IEPEUUCIICHUN (CIIMCKOB C HyMepaluei Win MapKUpPOBKOH);

- odopmiieHrE Ta0JIHLL;

- odopmiieHne wWLIOCTpauuil (rpaduku, pucyHku, (ororpaduu, CXeMmsl,
«CKPHUHILIOTBD?);

- Habop u opopmiIeHHE MaTEeMaTHYECKUX BbIpaxxeHu (popmymn);

- odopMIIeHHE CIIMCKOB JUTEpaTyphl (OmOnuorpaduueckux OMUCAHUN) H
CCBUTOK Ha UCTOYHUKH, ITATUPOBAHMUS.

HaGop Tekcra

HaGop TekcTa ocylecTBiIsieTcsl Ha KOMIIbIOTEpE, B COOTBETCTBUH CO

CJICAYIOIIUMU TPEOOBAHUSAMMU:

- TeYaTh — Ha OJIHOM CTOpOHE Jiucta Oenoit Oymaru ¢popmara A4 (pazmep 210
Ha 297 MM.);

- UHTEpBaJ MEXCTPOUYHBIN — MMOJYyTOPHBIN;

- tmpudt — Times New Roman;

- pasmep mpudta — 14 nT., B TOM YHCIE B 3arojioBkax (B Tabimiax
nomnyckaercs 10-12 mT.);

- BBIPABHUBAHHUE TEKCTA — IO IIUPUHEY;

- TOJIs CTpaHullbl — JeBoe — 25-30 mm., mpaBoe — 10 MM., BEpXHEE U HUKHEE —
20 MM,

- HyMepalus CTPaHWI] — B IPAaBOM HHM>KHEM YIUIy CTPAaHUIbI (ISl CTPAHUIL C
KHUKHOM OpUEHTAIMEN), CKBO3HAsl, OT TUTYJIBHOTO JIUCTA 0 MOCJIEAHEN CTPaHULIbI,
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apabckumu 1upamu (MepBOM CTpaHUIEH CUMTAETCS TUTYJIbHBIN JHUCT, HA KOTOPOM
HOMED HE CTABUTHCSI, HA CIACAYIONIEH CTpaHUIIE MpocTaBisieTcs nudpa «2» u T.1.).

- pEXHM aBTOMAaTHYECKOrO IEpPEHOCa CJOB, 3a MCKIIOUYEHHEM THUTYJIBHOTO
JUCTAa U 3aroJIOBKOB BCEX YpOBHEH (MEpeHOoC CIIOB JJiA OTIEIbHOro ab3ara
onmokupyetcs cpencrsamu MSWord ¢ momormisio komanel «@opmat» — abd3arm npu
BBIOOPE OIILMH «3aMPETUTh ABTOMATUYECKHI IEPEHOC CIIOBY).

Ecnmu pucyHok wnm Tabnuiia pa3menieHsl Ha aucte dopmara Oombine A4, ux
CIIElyeT YYUThIBaTh, KakK OJHY CTpaHully. Homep cTpaHMIBI B 3THUX Clydasx
JIOITyCKAeTCsl HE TPOCTABJIATb.

Cnucok nuTepaTypbl U BCe NMPUIIOKEHHUS! BKJIIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.

Pekomenpaiu no odopMieHHIO rpadudecKkoro maTepuania, MOJTyYEHHOTO ¢

DKpaHa («CKPUHIIIOTOBY)

I'padpuueckne xommu dKpaHa («CKPUHIIOTH)), OTpa)karolmue Trpadukw,
IUarpaMMbl MOJEJIEH, CXEMbl, JKpaHHble (GOpMBI U T.I. JOJDKHBI OTBEYATh
TpeOOBaHUSAM  BU3YQJIbHOM  HAIJSAHOCTH  MPEJACTABICHUS  WJUIIOCTPATUBHOTO
MaTepuajga Kak [0 pa3MepaMm rpauueckux OOBEKTOB, TaK U pa3pellaroiien
CIOCOOHOCTH OTOOpa)KE€HHUsI TEKCTOB, LIBETOBOMY O(QOPMIIEHHUIO U JAPYTUM Ba)KHBIM
M0JIb30BATEIBCKUM MapaMeTpam.

Pexomennyercss B cpefe MpOrpaMMHOrO MPUIIOKEHUS HACTPOUThH «3KpaH» Ha
napamMeTpbl MACIITa0OUPOBAHMS W PaA3MEIICHHs CHUMAEMbIX I WUIIOCTPALUU
00BbekTOB. [Ipu 3TOM HEOOXOAMMO yOpaTh <JIMIIHUE» OKHA, KOMAaHJbI, BBIICICHUS
OOBEKTOB U T. II.

B nmepeHeceHHBIX B OTYET «CKPHUHILOTaX» PEKOMEHIYETCS «Cpe3aTbhy»
HEHY)KHble  00JIacTH, TIyTeM pEAAKTHUPOBaHUS  «U300pakeHUi», a 1pu
HEOOXOJMMOCTH OTMacIITa0MpOBaTh MUX ISl 3alOJHEHUS CTPAaHUIBl OTYETa «II0
HIUPUHEY.

«CKpUHIIOTBI» B oOTYeTe OQOPMISIIOTCS KaK PUCYHKH, C 3aroJioBKamu,
MOMEIIAEMbIMA HHKE 00JIaCTU PHUCYHKOB, a B TEKCTE JOJKHBI OBITh CCBHUIKA Ha
yYKa3aHHbIE PUCYHKHU.

Oyenuganue 1a60pamopmvix pabom npoeoOUMCcs N0 KPUMepUusim.

- TIOJIHOTA ¥ KaYE€CTBO BBINOJHEHHBIX 33/1aHNN;

- BJIAJICHUE METOJAAaMU W IPUEMAMU KOMIIBIOTEPHOTO MOJEIMPOBAHUS B
UCCIENYEMbIX BOINpOcax, MPUMEHEHUE CIHEUUATU3UPOBAHHBIX MPOTrPaAMMHBIX
CPEICTB;

- KadecTBO O(OpPMIIEHHMS OTYETa, HMCIOJb30BAaHWE TMPABUJI U CTAHJIAPTOB
o(opMmIIeHHUSI TEKCTOBBIX U ANEKTPOHHBIX TOKYMEHTOB;
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- WUCIOJB30BAaHUE JIaHHBIX OTEYECTBEHHOM M 3apyOexHOW JHUTepaTyphl,

HNCTOYHHUKOB CCTH I/IHTepHeT, I/IH(i)OpMaHI/II/I HOPMATHUBHO-IIPABOBOI'0 XapaKTCpa H

nepe0BON MPaKTUKHY;
- OTCYTCTBHE (PAaKTUYECKHUX OIIMUOOK, CBI3aHHBIX C TOHUMAHUEM MTPOOIEMBI.

Kpumepuu oyenxu nabopamopusix pabom (08yx06aniibHasn WKaua).

Onenka TpedoBanus
«3aumeno» CryneHT BBINOJHSCT J1a0OPaTOPHYIO pPabOTy B MOJHOM O00bEME ¢
cobmoneHneM  HEOOXOAMMOM  IOCIENOBAaTEIbHOCTH  IPOBEACHUS

W3MEpPEHUH, TPABHIBLHO CAMOCTOSTEILHO ONpeACNsieT Iedb padoThI;
CaMOCTOSITENILHO, PallMOHAILHO BEIOMpAET HEoOXOoauMoe 00OpYIOBaHHE
JUISL TIOJIyYeHHsT HaumOOoJee TOYHBIX PE3yJIbTaTOB IPOBOAMMON pPaOOTEHI.
['paMOTHO ¥ JIOTUYHO OMHCHIBAET XOJ PabOTHI, MPABIIBHO (HOPMYIHPYyET
BBIBOJIbI, TOYHO M aKKypaTHO BBINIOJHSIET BCE 3alKCH, OPOPMIISET
TaOJIUIBI, PUCYHKH, YEPTSIKH, TIpapHUKU, BHIUUCICHHUS € T.II., YMEET
0000mmaTe ¢aktuyeckuii Mmatepuan. Jlomyckaerca aBa/Tpu HeAo4ETa WIH
omHa Herpybas ommOka W oawH Henou€r. Pabora cooTBeTCTByeET
TpeOOBAHUSAM U BBIITOJIHEHA B CPOK.

«Heé 3a4meHo)

CryneHT BBINOIHWI pabOTy HE MOTHOCTHIO, 00BEM BBIITOJIHEHHOM YacTH HE
MO3BOJISICT CJICJIATh MTPABWIIBHBIE BBIBOJIBI, HE OMPEIEISICT CAMOCTOSTEIILHO
1eNnb paboThl; B X0 padOoThl IOMYyCcKaeT OAHY U Oojee rpyObie OIIHOKH,
KOTOpBIC HE MOKET UCIPABUTh, WIA HEBEPHO MPOU3BOJIUT HAOIIOICHHUS,
U3MEPCHUs, BBIYHMCICHUS W T.II.; HE yMeeT 0000marb (akTudeckuii
matepuai. JlaboparopHas paboTa He BBITIOJTHECHA.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

Ne | Konrposaupyem | Kox mnaukaropa
OueHouyHbleCpeACTBA —
n/n ble Mooy 1u/ AOCTHKEHUS Pe3yabTaTsl 00yyenus
HAHMEHOBAHHE
pasaennl / KOMIIeTeHIINU
TeMbI . MPOMEKYTOY
JACHHILTAHBI Texylun Hast
KOHTPOJIb
aTrecranus
Tewma 1 3HaeT OCHOBHBIE CTAaHIAPTHI,
TEXHUYECKUE  YCIOBUS U
Ipyrue HOPMAaTUBHbBIE
JIOKYMEHTHI,
€rNIaMEeHTHUPYIOIINE
TK-3.1 P by
MIPOU3BOJICTBO MAaTEPUAIOB U
paspabaTbeiBaeT . - BOTIPOCH K
TpeOOBaHUs K H3pemn SNCKTPOHHOH SK3aMeHy
cpeacTBam TCXHUKH, 1-4;
pea ’ YO-4 muckyccust
MIPOBEICHHMS I10CJIEOBATEIHLHOCTD YO-1
9KCTICPMEHTA, KOHTPOJIS, MIPOBEICHUS cobecesoBann
e
KOHTPOJIA U OLICHKH COOTBETCTBHS
JINarHOCTHKHU N
TOTOBBIX U3
pa3IMYHBIM  HOPMATHUBHBIM
JIOKyMEHTaM; He00XOarMbIe
XapaKTEPUCTUKHU CpENCTB
U3MEPEHUM, NPUTOJIHBIX IS
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OPpOBCACHHUA OSKCIICPHUMCHTA,
KOHTPOJIA W AUArHOCTHUKU B

BBIOpaHHOU MpEeIMETHON
obiactu
YMeer pyKOBOACTBOBATHCS

MIOJIOKEHUSAMH  CTAHIApTOB,
TEXHUYECKUX PETJIaMEHTOB,
PeryIupYIOLIUX

MPOU3BOACTBO MaTEPUAIOB U TpaKTHICCKHE
. . 3aJJaHUS K
H3ICTAN 3JIEKTPOHHOM [IP-6 SK3aMeHy, THII
TEXHHUKU; OIIPENEIATh JTabopaTopHast 1-2;
HEeoOXO0MMbIe pabora YO-1
cobecenoBaHu
XapaKTEPUCTUKHU CpeICTB .
U3MEPEHUM, TPUTOJHBIX IS
KOHTpPOJISL U JUArHOCTUKH B
BbIOpaHHOMN MpEAMETHON
obnactu
Bmaneer HaBBIKAMH
HCIIOJIb30BaHUS CTaHIapTOB,
TEXHUYECKUX PpErIaMEHTOB,
PEeryIUPYIOIIUX
MIPOU3BOJICTBO MaTEPHUATIOB U
1563 (10501 3IEKTPOHHOMN
TEXHUKU,
OpraHM3aAIMOHHBIMU TpaKTHACCKHAC
HP'6 3aJaHHus K
OCHOBaMH METpPOJIOTHHU aSonarcrian SK3aMeHy, THIT
[IPUMEHUTEIBHO K patop 1-2;
. pabota VO-1
MPOU3BOACTBY H3JIeTUH -
. cobecenoBaHU
MHUKPODJICKTPOHUKH; .
HaBBIKAaMH ONpeeIeHUs
HEeOOXOINMBIX
XapaKTEPUCTHK CpeICTB
U3MEPEHUM, NPUTOHBIX IS
KOHTPOJISI U JUArHOCTUKHA B
BBIOpaHHOU MpEeAMETHON
obnactu
Tema 2 3HaeT OCHOBHBIE  3Tallbl
MK-3.2 pa3zpaboTku MPOEKTHBIX
pagpa6aT])IBaeT MaTepualioB; pa3iIn4yHbIC
MIPOCKTHBIC METOINKH MIPOBEICHUS
MaT€pHaJibl IIpHA 9KCICPUMCHTAIbHBIX BOIIPOCHI K
ITAHMPDOBAHUU U HCCIIEJOBAHNI B 9K3aMEHY
aBTOMAaTH3allIN 5-8;
1 3aBHCUMOCTH oT BHJA | YO-4 auckyccus
JKCIIEpUMEHTA B YO-1
M30paHHOI sanatu, CI0CO0bBI cobece10BaHU
o6IACTH aBTOMAaTH3alNH e
JIEKTPOHUKH U SKCIEPUMEHTAIbHBIX
HaHOBJIEKTPOHUK HCCIIEIOBAHUI;
u MPaKTHIECKHE METOIUKHU
aBTOMAaTH3allNH
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HCCIEOBAaHNUA  IapaMeTpoB
IOJIYTIPOBOJHUKOBBIX

MaTepuajoB ¥ HpuOOpOB;
pasyIn4Hble YCTAaHOBKH MJIS
H3MEepPEHUst

3JICMCHTOB u

apaMeTpoB
YCTPOMCTB
MHKpPO-, HAHO3JIEKTPOHUKHI

YwMmeer pa3pabaThiBaTh
MPOEKTHBIC MaTepuanbl HpU
TUTAHUPOBAHUH
IKCIIEpPUMEHTA, ymeeT
BBIOMPATH
aBTOMaTH3UPOBaHHEIC

YCTAaHOBKH [JIA TMPOBCACHUA

HKCTIEPUMEHTA B

COOTBETCTBHHU c NpaKTHYECKHE

MPeABSIBISIEMBIMI 3aIaHus K

TpeGOBaHUSAMU; BHIOMPATH HA 11P-6 OK3aMCHY, THII
nabopaTopHas 3-4;

NPaKTHKE METO/IBI pabota VO-1

WCCIIeJOBaHUS TApaMeTPOB U cobece10BaHN

XapaKTePUCTUK JJIEMEHTOB M e

YCTPOMCTB MHKPO-,

HAHOYJIEKTPOHUKHI Ha

pa3MYHBIX YCTaHOBKAax C

LEIBIO TOTyYeHUS

noapoOHOH W JIETalbHOM

UHQOPMAITUH,

XapaKkTepu3yromeil  00BbeKT

UCCIIeIOBaHUS

Brnaneer HaBbIKAMHU

COCTaBJICHHS MOAPOOHBIX

IKCIIEPUMEHTATBHBIX

METOJMK HCCIICIOBaHUM JUIs

TIOJIy4YEHUSI JIeTaJIbHOU

nH(hOpMaIuu 00

aHAIN3UPYEMOM  OOBEKTE;

METOI0JI0TUEN [PaKTHYECKUE

TEOPETHIECKUX u [1P-6 3aIaHUs K

IKCTIEPUMEHTATIBHBIX naGopatopHas 3K3aM36_‘Z3_” Tan

HCCIIeIOBaHMi B oOjactu pabora . O-,l

(U3UKN TTOTYITPOBOJHUKOB H cobece10BaHu

CXEMOTEXHUKH JUTS
HCCIIEIOBaHMS
XapaKTepUCTUK  TPHUOOpPOB,
CHCTEM, YCTaHOBOK
Pa3IMYHOrOo Ha3Ha4YeHHUS;
BIIaJI€eT HaBbIKaMH,
[TO3BOJIAIOIIUMU
aBTOMATHU3HPOBATH

€
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AKCIIEPUMEHT, OTHOCSIIUNCS
K 00JacTH DJIEKTPOHUKHA |

HaHO3JIEKTPOHUKHI
Tema 3 3Haer OCHOBHBIE
TEXHUYECKUE cpeacTaa
H3MEpeHH, KOTOPBIMU
MOJIB3YOTCS npu
€AMHUYHOM,
MEJIKOCEPUITHOM U CEPUHHOM BOTPOCE! K
3K3aMEHY
NPOU3BOACTBE B MHKpPO- U 9-12:
HAHOJJIEKTPOHUKE, YO-4 mucxkyccns YO-1
[0CJIEI0BATEIbHOCTD cobecenoBann
KOHTpOJIS, MIPOBEJICHUA ©
OLICHKH COOTBETCTBHA
TOTOBBIX 531 () 1507
pa3IMYHBIM ~ HOPMATHUBHBIM
JOKyMEHTaM
YmMmeer HCIIOJIb30BaTh
TEXHUYECKHUE cpeacTaa
HA3MEPECHUM, TPUMEHSIEMbIE B
I1K-3.3 Tectupyer cepHitHOM TPOM3BOICTRE HPaKTHIECKHE
1 tposoT e MPs | sy,
JUAarHOCTHUKY . }_/’ v
3 MMKPOIIIEKTPOHUKH; n1abopaTopHast 5-6;
H3en OCYILIECTBJISATH KOHTPOJIb pabora YO-1
HAHODJIEKTPOHUKH | o PAKTEPHCTHK FOTOBBIX cobecenoBaHH
U3JIENUA U UX COOTBETCTBHE ©
OCHOBHBIM TIOJIOKEHUSIM
HOPMATHUBHBIX JOKYMEHTOB
Bnageer HabOpOM
Pa3HOOOpa3HBIX
TEXHUYECKUX CpEICTB
U3MEPEHUH Il peLICHMS
HITHPOKOTo CIICKTpa HPaKTHYECKUE
HU3MEPHUTETBHBIX 3azad4, 1P-6 3a/IaHus K
BO3HHMKAIOIINX npA nmabopaTopHast SKSaN?_}é}_]’ i
MPOU3BOACTBE 11631 (53 1707 pabora " O-,l
MHKPOSJIEKTPOHUKH; cobece0BaHM
npueMaMd 4 METOJaMu e
KOHTPOJIA XapaKTEPUCTUK
TOTOBBIX H31eTINi u
COOTBETCTBHSI HUx
3asiBIIEHHBIM HOpMaM.
Tema 4 3HaeT CIOCOOBI
IK-4.1 IJJAHUPOBAHUSA U OCHOBHBIC BOIIPOCHI K
IIAHUApYeT JTarbl 9KCIIEPUMEHTA, 3113??_1\;?}’
OCHOBHBI€ 3TaIlbl CHOCOOBI 000CHOBAaHHOTO | YO-4 mucKyccus v O-l,
3KcnepHMeHTanL£I BBIOOpA METOJUK cobece10BaHN
bIX UCCIICNIOBAHUN | sykcrieprMEHTATBHBIX e
HCCIIEIOBAHU; CIOCOOBI
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BBIOOpPA CpEICTBA U3MEPCHUS
Il pELIEHUs] KOHKPETHOM
U3MEPUTETHEHOMN 3a/1auu;
MIPaKTHIECKHE METOINKH
WCCIIEIOBAHNAS  I1apaMeTpOB
MOJTYTTPOBOTHUKOBBIX

MaTeprajIoB

METOJIBI

n  TpudopoB;
00paboTKu
PE3yNbTATOB U3MEPEHUN

Ywmeer TJIAHUPOBATh

3KCIIEPUMEHT; BBIOUpATh
METOIUKA u cpeacTaa
A3MEPEHUN inie:
3KCIIEPUMEHTAIBHBIX

HCCIIEIOBaHUN  MapamMeTpoB
y3I10B

TEXHHKHU,

3JIEKTPOHHOMU
MIPOBOJUTH
HA3MEPECHUS Pa3IUYHBIX
[IapaMeTpPOB IIPU KOHTPOJE
MPOU3BOACTBEHHBIX
IIPOLIECCOB; CaMOCTOSTEIBHO
HA3y4yaTh u [IOHUMATB;
CIICUUATBHYI0 HAyYHYHO U
METOJMUYECKYIO JIUTEPATypy,
CBSI3aHHYIO C IUTAHUPOBAHMS
OKCIICPUMEHTAa U OTACIIbHBIX
€ero 3TaroB npu
MPOU3BOACTBE U3ETUil

3JIEKTPOHHOU TEXHUKHU

[1P-6
nabopaTopHas
paborta;
I1P-9 xypcoBoit
MIPOEKT

MPAKTUICCKHE
3a1aHUA K
JK3aMEHY, THUII
7-8;
VO-1
cobecenoBaHu
e

Brageer HaBBIKaMH
IJIAHUPOBAHUS
9KCIIEPUMEHTA; COCTaBJICHUS
9KCIIEPUMEHTAIBHBIX
METOJUK HCCJICTIOBAaHUIT;
HaBBIKAMU BBIOOPA METOIMKHU
U CpEACTB H3MEpEHUH A
9KCIIEPUMEHTAIbHBIX
HCCIEIOBAaHUKA  MapamMeTpoB
MaTepHuasoB U IPUOOPOB MpH
IIPOU3BOJICTBE AJIEKTPOHHOMN
TEXHUKH;  MPAKTUYECKHUMU
crocobamu KOHTPOJIS
33JlaHHBIX TApaMeTpoB IpHU
pelIeHnrn  W3MEPHUTEIHHBIX
3ajad = B IPOM3BOJICTBE
JNEKTPOHHOM TEXHUKH, B
3aBHUCHMOCTH oT THMA
HCCIEyeEMOro  MaTepuaia

i npudopa

[1P-6
nabopaTopHas
pabora;
ITP-9 xypcoBoit
HIPOEKT

MPAKTHYECKUE
3aJaHHUS K
9K3aMEHY, TUIL
7-8,;
YO-1
cobeceoBaHu
e
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Tema 5

[1K-4.2
CaMOCTOSITEIIEHO
MPOBOJUT
SKCIIEPUMEHTAIbHBI
€ UCCIIEI0BaHUs,
HCIIONb3YSI
COBpPEMEHHBIE
CpeJICTBa U METOJIbI

3Haet OCHOBHBIE
METOJINYECKHE HWHCTPYKIUU
u pPEKOMEHaIuu o
MPOBEJICHUI0 M3MEPEHUIl B
Pa3IMIHBIX

o0paboTke

YCIIOBUSIX W
pe3yabTaToOB
OJTHOKPATHBIX i
MHOTOKPATHBIX HaOIIOACHUN
MpH  HW3MEPEHUSAX;  3HAET
COBpPEMCHHBIC
U3MEPUTEIBHBIC  MPUOOPHI,
HCIIONIb3yeMbIe TS
MIPOBEACHUS
SKCIIEPUMEHTATBHBIX
HCCIIEJOBAHUM; 3HACT
OCHOBHBIC METOAbI
MIPOBEICHUS
3KCH€pI/IMeHTaJII)HLIX

HUCCIIEOBAaHUN

YO-4 nmuckyccus

BOIIPOCHI K
9K3aMEHY
17-20;
VO-1
cobecenoBaHu
e

Ywmeer MOJIb30BATHCS
COOTBETCTBYIOLIUMHU
METOANYECKUMU
HHCTPYKUUSIMU u
peKOMeHIalusAMU npu
[JITAHUPOBAHUU u
IIPOBEICHUH U3MEPEHUM, ITPU
o00paboTke pe3yJIbTaTOB
OJTHOKPATHBIX u
MHOTOKPATHBIX HaOJIIOAeHUN
npu HU3MEPEHUY;
II0JIB30BATbCSL  CIIPABOYHOM
JIUTEPaTypOd U TEXHUYECKOU
JOKyMEHTAaIUEeH,
IIPWIAraeMoil K cpeacTBam
U3MEPEHHUSI U KOHTPOJIS;
yMeEeT M0JIb30BaThCS
COBPEMEHHBIMU
METOAUKAMH,
BKJIIOYAIOIIMMH TPUMEHEHHE
COBPEMEHHBIX CpEICTB

HU3MEpEHU

I1P-6
nabopaTopHas
paborta;
ITP-9 xypcoBoit
MPOEKT

MPaKTHYECKUE
3a1aHUA K
JK3aMEeHY, THUII
9-10;
VO-1
cobeceoBaHU
e

Bnaneer METOIUKAMU

BbIOOpA, [IOCTPOEHUS
10CJIE/I0BATEIILHOCTH

MIPOBEJEHUS HKCIEPUMEHTA,
pacuera pesyibTarta,
BBIYHCIICHUS TOTPEUTHOCTEMH,
OCHOBBIBAsICh Ha

METOJUYCCKUX

I1P-6
JTabopaTopHast
paborta;
I1P-9 kypcoBoit
HIPOEKT

NIPaKTUYECKUE
3aaHus K
JK3aMEeHY, THUII
9-10;
YO-1
cobeceioBaHu
e
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WHCTPYKIUSX,
PEKOMEHIAIVAX; HaBBIKAMU
HCIIONIb30BaHUA
TEXHHYECKOW JOKYMEHTALUU
Ha CPEICTBO M3MEPEHUs IpHU
pacyere IOrpeIHOCTERd B
YCIOBHSIX HA3MEPECHHUI,
OTJINYAIOLIUXCSL oT
HOPMAJIbHBIX; BIIAEET
COBPEMEHHBIMH METOAAMH H
CpencTBaMu [IPOBENCHUS
9KCIIEPUMEHTAIBHBIX
HCCIIEOBAHUN

Tema 6

I1K-6.1
JIEMOHCTPHUPYET
3HAaHUE METOIOB
HCCTICIOBAHMS
MTOBEPXHOCTH
HU3KOPa3MEPHBIX
CTPYKTYD,
OCHOBHBIX THIIOB H
rmapameTpoB
mabopaTOPHBIX
YCTaHOBOK JIJIst
IKCIIEPUMEHTAIIbHBI
X UCCIENOBAHUN

3HaeT cmocoObl  BBHIOOPHI
METOAMK
OKCIICPUMCHTAJIbHBIX
HCCIIEAOBAHMM; YCTPOUCTBO
MIOJTYTIPOBOJHUKOBBIX
npudopoB

Ha3Ha4YCHUA; PAaSHOBUIHOCTHU

Pa3IMYHOTO

YCTPOMCTB 3JEKTPOHUKU U
HAHOJIEKTPOHUKH;
MPaKTHYECKUE METOTUKH
UCCIIEIOBAHUSl  TapaMeTpPOB
TIOJTYTIPOBOAHUKOBBIX

MaTepuajoB M TpUOOPOB;
COBpEMEHHOE COCTOSIHUE
JIOCTH)KEHHH, TpodieM u
MyTe UX peuieHus B PU3MKe

NOJYIIPOBOAHHUKOB

YO-4 nuckyccust

BOIIPOCHI K
9K3aMEHY
21-24;
YO-1
cobeceoBaHU
e

YMeer aHamM3UpOBaTh HA
OCHOBE (PU3UYECKHUX 3aKOHOB
u ux CJIIEICTBUU
TEOPETUICCKHE MOJIENTN
pa3NMYHBIX  SBJICHUH B
MOJTYTIPOBOTHUKAX u
COOTBCTCTBYIOIIINX
MOJTYTTPOBOTHUKOBBIX
npruOOpPOB; CaMOCTOSITEINBEHO
n3y4darb u IIOHUMATh,
CICHUATBHYI0 HAYyYHYIO |
METOJIUYECKYIO JIUTEPATYPY,

CBA3aHHYIO C HpO6HeMaMI/I

COBPEMEHHOU (uzukm
IOJTyTIPOBOTHUKOB u
HU3KOpPa3MEPHBIX  CHCTEM;

YMEET BI)I6I/IpaTB THUIIBI U
XaPaAKTCPUCTUKN

7a00paTOpHBIX  yCTAaHOBOK

[1P-6
nabopaTopHas
pabora;
[1P-9 kypcoBoit
MPOEKT

MPaKTHYECKUE
3aaHUA K
JK3aMeHYy, TUIT
11-12;
VO-1
cobecenoBaHu
e
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JJIsL MMPOBCACHUA

9KCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUI B
COOTBETCTBYIOLLEH
MIPEAMETHOM 00J1acTH
Brnageer crocobaMu
OTIHCaHUS Pa3THYHBIX

MCXAaHMU3MOB IMMPOBOJUMOCTHU

u SIBIICHUMN B
MOJYIIPOBOJHUKAX;
HaBBIKAMH COCTAaBJICHUS
SKCIIEPUMEHTAIBHBIX

METOJIMK UCCIEJAOBaHUN U
crocobamu OIMHCaHUS
(hU3UKO-MaTEeMaTHISCKIX
MoJenen
MOJTYTTPOBOTHUKOBBIX
puOOopoB, SIBIICHUH B
MOJIYIIPOBOJHUKAX M HX
XapaKTepUCTUK Ha OCHOBE
(uszrueckux 3aKOHOB;
METOA0JIOTUEH
TEOPETUUCCKUX u
OKCIICPUMCHTAJIbHBIX
nccienoBaHnii B obnactu
(U3MKKN  TONYTPOBOIHUKOB
VIS ornpeaeacHHs
HEeOOXOINMBIX

mpubopoB,

YCTAaHOBOK

XapaKTePUCTHK
CHCTEM,
Pa3IMYHOTO Ha3HAYECHHUS

I1P-6
JabopaTopHast
paboTa;
ITP-9 xypcoBoit
TPOEKT

MPAKTUICCKHE
3aaHUS K
SK3aMEHY, THII
11-12;
VO-1
cobeceoBaHU
e

Tema 7

I1K-6.2
OCYILECTBISIET
MOJEIIUPOBAHUE U
MPaKTUYECKOE
onpeneacHue
CTPYKTYPBI U
CBOMCTB
MAaTepHUaJIOB

3Haer OCHOBHBIE

¢usnyeckne  3aKOHBI, A
TAKOKe TIOJIOKCHUSI TEOPHU
(hpaxTaoB u
JMHAMUYECKOTO xaoca,
HPUTOJIHBIC /IS OCTPOCHHUS
TEOPETHIECKUX Mozeien
pa3NUuHbIX  SIBICHUH |
3¢ ()eKToB, BO3HUKAMIIUX B
Marepuagax M YCTPOMCTBaX
MHUKPO- U HAHODJICKTPOHHKH;
3HaeT CHOCOOBI COCTABJICHUS

MaTeMaTHYEeCKUX MoJiejeil u

BBIUHCITUTEIIBHOTO
MOJICTIUPOBAHHUS IS
KOJINYECTBEHHON OIICHKH

MIPOLIECCOB, NMPOTEKAIOUINX B
MaTepuagax M YCTPOHCTBax

YO-4 nuckyccust

BOIIPOCHI K
9K3aAMEHY
25-28;
YO-1
cobeceoBaHu
e

38



MUKPO- ¥ HAHODJIEKTPOHUKU;
3HaeT CII0COOBI
MPAKTUYECKOTO OMpeaeTICHUS
CTPYKTYPHI "
MaTe€puajioB U  YCTPOMCTB

CBOIICTB

MHUKPO- U HAHOJJICKTPOHUKHN
C IPUMEHCHHUEM
COBPEMCHHBIX METOI0B
HCCIICAOBAHUA "
ABTOMATU3UPOBAHHBIX
CpCACTB U3SMCPCHU

Ywmeer ONpEACIIATh

¢usnveckne  3aKOHBI,  a
TaKKe TIOJIOKEHUS TEOpUn
(hpakramon u
JUHAMHYECKOTO xaoca,
MIPUTOAHBIC Ul MOCTPOCHUS
TEOPETHYECKHUX Mozenen
pPa3IMUHBIX  ABJIEHUM U
3¢ (eKTOB, BO3HHUKAIIUX B
Marepuajlax M YCTpOMCTBax

MUKPO- U HAHOJJICKTPOHUKHU;

yMeeT COCTaBIIATh NPAKTHYCCKHE

MaTeMaTUYeCKUEe MOJCIU M I1P-6 3aaHHUA K

MPOBOJUTH BBIYMCIIUTEIHHOE nmaboparopHas 9K3aMEHY, THII
paboTa; 13;

MOJCIINPOBAHUE A | [1p.9 xypcooid Vo1

KOJINYECTBEHHOM OLIEHKU TIPOEKT cobecenoBaHu

IPOLECCOB, NPOTEKAIOIINX B e

Marepuajlax M YCTpOMCTBax

MMKPO- U HAaHODJIEKTPOHUKH;

yMEET ONPEAEIIATh

CTPYKTYpy ¥ CBOWCTBa

MAaTepuajioB M  YCTPOMCTB

MHUKPO- U HAHOZJIEKTPOHUKU

c NIPUMEHEHUEM

COBPEMEHHBIX METOJIOB

UCCIIEI0BAHHUS u

aBTOMAaTU3UPOBAHHBIX

CPEJICTB U3MEPEHUS

Buiageer HaBbIKaMU

ompeaeneHust  GUNIESCKUX

3aKOHOB U HUX CJIEJICTBUH, a IIPaKTHYECKHe

TaKXkKe IIOJIOKCHUH TEOpUu I1P-6 3a71aHus K

dpakranos u nmabopaTopHast 9K3aMEeHY, THUII

JIMHAMUYECKOTO xaoca, np-gaf;;?égoﬁ ylog_;l

MPUTOAHBIX ISl TOCTPOCHHUS TIPOEKT cobecenoBany

TEOPETUUYECKUX MoJienein

Pa3IMYHBIX SIBIICHUI nu

3¢ (eKTOB, BO3HUKAMIIUX B

€
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MaTepuajax M YCTPOHCTBax
MHKpPO- U HaHOIJIEKTPOHUKH;

BIIQJICCT pa3IMYHBIMU
crocobamu
BBIOOpA/COCTaBICHUS

MAaTCMAaTHYCCKHUX MOI[eﬂeﬁ u

BBIYHACIIUTEILHOTO
MOJICTUPOBAHUS JUIS
KOJIMYECTBEHHON OIICHKH

MPOIIECCOB, MPOTEKAIONINX B
MaTepHaiax W YCTPOUCTBAax
MHUKpPO- U HAHOIJIEKTPOHUKH;
BaIEeT HaBBIKAMH
MPAKTUYIECKOTO OMPEACTCHUS

CTPYKTYPBI 51
MaTepUaJoB M  YCTPOUCTB

CBOIICTB

MUKPO- U HaAHOJ3JICKTPOHUKHU
C IIPUMCHCHUCM
COBPECMCHHBIX METOJ0B
HCCIICAOBAaHUA "
ABTOMATU3UPOBAHHBIX

CPEACTB U3MEPECHHUS

Tema 8

I1K-6.3 npumensier
METO/IbI
MaTeMaTHYECKOTr0
OTIHCAaHUS
(u3nIecKux
IIPOLIECCOB,
MPOTEKAIOLINX B
HU3KOpa3MEPHBIX

CTPYKTypax

3HAaeT OCHOBHBIC HACH H
METO/IbI TEOpHH (QPAKTAIOB H

TEOpUHU JTUHAMHYECKOTO
xaoca TUTSt OTIHCaHUS
¢duznueckux MIPOLIECCOB;

BOIIPOCHI K
3Ha€T OCHOBHBIC METOIBI SK3aMeny
BBIUMCIIUTEILHON (DU3UKU U 29-32:

YO-4 nuckyccust ’
MaTeMaTU4eCKOro YO-1
MOJICTUPOBAHUS  PA3THUHBIX cobeceoBaHH
o €
SIBJICHUH, MIPOIIECCOB,
00OBEKTOB, B TOM 4HCIE B
00JIaCTH HAHOBJICKTPOHUKH,
CTPYKTYP MTOHIKEHHON
pa3MepHOCTH
Ywmeer HCHOJIb30BaTh
OCHOBHBIE HJIEW W METOIbI
TEOpUHU (PPAKTAJIOB U TCOPUHU
TUHAMAYECKOTO Xaoca [l
OIHCaHUS (uznIecKux TpaKTHICCKHC
I1P-6 3a1aHus K

HPOTIECCOB, YMEET | jaGoparopHas | SK3aMeHy, THII
aHAJIM3UPOBAaTh Ha OCHOBE pabora; 14;
¢usnueckux 3akoHoB u mx | IIP-9 kypcosoii YO-1

. MIPOEKT cobecenoBaHn
CIEICTBUM  TEOPETHUYCCKHUE .
MOJENH Pa3ITUYHBIX
SIBJIICHUH, IIPOLIECCOB,
00BEKTOB; yMeer

CaMOCTOATCIIbHO U3Yy4YaTb H
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MIOHUMATh CHENHUATIBHYIO
HaydYHYI0 M METOJUYECKYIO
JUTEpaTypy, CBA3aHHYIO C

BOITPOCAMH
BBIYHCIIUTEIIHHOTO
MOJICTUPOBAHUS

Braaneer METOHO0JIOTHEH

TEOpUU (PPAKTAIOB U TCOPUHU
JUHAMHYECKOTO Xaoca Jis
OTIMICaHMS (107637 (9 97D:
MPOLIECCOB, B TOM YHCIC B

HU3KOPa3MEPHBIX

CTPYKTYpax; BIIa/I€ET

HaBBIKAMU COCTAaBJICHUS

aQNTOPUTMOB JUISI  pEeIICHUS NpaKTHUeCKHE
(hM3UKO-MaTEeMaTUIECKHX I1P-6 3a/IaHus K
3ajad, I MOJETHpOBAHUS naboparopHas 9K3aMEHY, THIT
a3 CHILH paborta; 14;
Pa3TUYHBIX ABICHAR, | [1p_g ryncopoii Vo1
IPOLECCOB,  OOBEKTOB  Ha TPOEKT cobecenoBaHu
OCHOBE (u3nIecKIx e

3aKOHOB; BJIaJICET HaBBIKAMU
MPUMEHEHUST  MONYYCHHBIX
3HaHUM U Pe3yJbTaToB
MOJICTTHPOBAHHS JUISt
peleHus KOHKPETHBIX
NMPaKTHYECKUX  3aJa4 B
BbIOpaHHOM MpEAMETHON
o0acTu

TumnoBble KOHTPOJBHBIE 3aJaHuUsl, METOJIMUYECKUE MAaTEPHAIIbl, ONPEAEIISIONINE
MPOLIETyphl OLICHUBAHUS 3HAHWW, YMEHHM U HABBIKOB U (WUJIM) OMBITA JEATEILHOCTH,
a TaKXe€ KayeCTBEHHBbIC KPUTEPHUH OLICHUBAHMS, KOTOPBIE OIUCHIBAIOT YPOBEHD
c(hOpMUPOBAHHOCTU KOMIIETCHIIMHM, mpenacraBieHsl B pasupene VI («Doug
OIICHOYHBIX CPEACTBY).

V. CIHCOK YYEBHOM JIUTEPATYPbBI W WH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

OcHoBHas auTEparypa

1. HenuneitHocth. OT Koyie0aHUN K Xaocy [DIEKTPOHHBIM pecypc]|: 3amadu u
yueOHbie porpammbl / A.Il. Ky3HenoB [u 1p.]. — DJIEKTpOH. TEKCTOBBIE AaHHbIE. —
Mocksa, MxeBck: PerynspHas u xaoruueckas nuHamuka, 2011, — 188 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/16576.html. — 95C «IPRbooks».

2. Maxopkun A.B. MaremaTtuka (ppaxrtanoB [DJIeKTpoHHBIN pecypc]: yueOHOe

nocobue / Maxopkun A.B., Maxopkua B.B. — DnekTpoH. TEKCTOBbIE TaHHBIE. —
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Kanununrpan: banruiickuii denepanbubiii yHHBepcuteT uM. Mmmanyuna Kawnra,
2012. — 156 ¢. — Pexxum mocryna: http://www.iprbookshop.ru/23794.html. — DBC
«IPRbooks».

3. Tpenbkun A.A. Brenenue B Teopuio gppakrtanoB. MareMaTuyecKue acreKThl

¥ HEKOTOPBIC (PU3UYECKUE MPUIIOKECHUSI [ DMEKTPOHHBINA pecypc|: yaeOHoe nu3gaHue /
Tpenbkun A.A. — DHeKTpoH. TeKcToBble mgaHHble. — CapoB: Pocculickuit
denepanbubiit saepubiii nentp — BHUWUD®, 2011. — 40 c— Pexwum poctyma:
http://www.iprbookshop.ru/60841.html. — 95C «IPRbooks.

4, KysnenoB C.II. Jlunamuueckuit xaoc. — M.: dusmarnur, 2011. — 356 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:15812&theme=FEFU

5. IloranoB A.A., I'ynseB FO.B., Hukutos C.A., IlaxomoB A.A., I'epman B.A.
Hogetimmue merompl 006paboTku mzoOpakenuit / [loxg pem. A.A. IloramoBa.— M.:
dusmatiut, 2011.- 496 c. http://e.lanbook.com/books/element.php?pll 1d=2703

6. [Ipaktukymel 1o aucnmmuinHe C)KaTWe CUTHANIOB C MPUMEHEHHUEM TEOpUHU

¢bpakTanoB [DJIEKTpOHHBIM pecypc] / — DIEKTpOH. TEKCTOBbIE JaHHble.— M.:
MOCKOBCKHMI TEXHUYECKUU YHUBEpCUTET CBsi3M U uHbopmatuku, 2014. — 36 C. —
Pexxum moctyna: http://www.iprbookshop.ru/61542.html. — 35C «IPRbooks».

7. ITopmre C. B. KoMmmbioTepHoe MojaenupoBaHue (pU3MUECKUX MPOLIECCOB B
nakete MATLAB: ydue6noe mocobue. - Cankt-IletepOypr: Jlanp, 2012. — 726 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:307438&theme=FEFU

JIoTOJTHUTEIbHAS JIUTEPATypa

1. boxoxkun C.B., [lapmun [I.A. ®paktanst u mynbtudpaxrtanst. Mxesck: HULL
«PerynsipHas U Xa0THYeCKast JTUHAMUKAY, 2010. — 128 c.
http://www.iprbookshop.ru/17672

2. Apnonbn B.M. Teopust karactpod. M.: Jlubpoxom, 2011. — 136 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:48864&theme=FEFU

3. Ctparonoud P.JI. Ciyualinbie mporiecchl B JUHAMUYCCKUX CHCTeMax. M.—
WMxesck: PX]I, 2011. — 592 c. http://www.iprbookshop.ru/17654

4, Jlanna I1.C. Henuneitnpie konebanus u BOMHBL. — M.: JIubpokom, 2011. —
395 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:22224&theme=FEFU

5. llenyxun O.U., Ocun A.B, Cmonsckuii C.M. Camomnono6ue u (pakrasl.

TenekoMMyHUKaUMOHHBIE TpwiokeHus. M.: @usmarmur, 2011. — 368 c.
http://e.lanbook.com/books/element.php?pll_id=2307

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HTEepHET»
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http://e.lanbook.com/books/element.php?pl1_id=2307

1.  ®enepanbublii mopran «Poccuiickoe odpazoBanuey» http://www.edu.ru/

2. denepanbHoe XpaHwinile «EauHas KoJUIeKIus udpoBbIX 00pa30BaTEIbHBIX
pecypcosy http://school-collection.edu.ru/
3. Teopetnueckue  cBeaeHuss 10  (Qu3uke W MOAPOOHBIE  pEIICHUS

JICMOHCTPAIIMOHHBIX BAapUAHTOB TECTOBBIX 3aJ[aHWiA, TNPEJICTABICHHBIX Ha CaiTe
PocakkpenarentcTBa (Www.fepo.ru)

4, Poccutiickuii moptan «OTkpeITOro oopasoanus» http:// www.openet.edu.ru

5. www.biblioclub.ru — DneKTpoHHAas onbmuoTedHas cucrema

«YHUBepcUTETCKas OMOInoTeKa - onliney.

6.  www.iglib.ru — MatepueT-0nbimoTeka 00pa3oBaTeIbHbIX U3AaHUI, B KOTOPBI
coOpaHbl AIEKTPOHHBIE YUEOHUKH, CITPABOYHBIE U yueOHbIE TTOCOOMS

7. www.affp.mics.msu.su

8.  Hayunas 6uGmuoreka JIBO®Y https://www.dvfu.ru/library/

Q. «eLIBRARY.RU Hayunas AIIEKTPOHHAS OoubmoTeka
http://elibrary.ru/defaultx.asp
10. «<MHTYUT» HanumonanpHblii OTKPBITHIN YHUBEPCUTET

http://www.intuit.ru/studies/courses/3688/930/lecture/16466

Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHII U IPOTrPAMMHOI0 0OecreyeHmst

1. O6miee nporpaMmHoe oOecredeHHue KOMIIBIOTEPHBIX YYEOHBIX KIJIACCOB
(Windows, maker mporpammHoro obecneuenus Microsoft Office: Word, Outlook,
Power Point, Excel).

2. 1lpu ocymecTBieHUH 00pa30BaTENLHOIO IMpoIecca IO  JTUCIHILINHE
TpeOyeTcss OJAMH W3 TAaKeTOB Maremaruueckoro wojenupoBanus (MathCAD,
MATLAB wu nap.) wim ux cBobomHO pacmpoctpansembie anaiorn (SMath_studio,
SciLab u ap.).

IIpodeccnonaibHbie 0a3b1 JAHHBIX M HHGOPMALIMOHHbIE
CIIPABOYHBIE CHCTEMbI

1. baza nannsix Scopushttp://www.scopus.com/home.url

2. Bazamanaeix Web of Science http://apps.webofknowledge.com/

3.baza [aHHBIX TOJHOTEKCTOBBIX aKaJIeMHUUYECKHX >KypHaloB Kwuras

http://oversea.cnki.net/
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VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO IUCHUITJINHBI

Opranuszanus padoTbl ¥ IIAHMPOBAHNE BPEMEHU HA U3yUYeHHE Y4eOHOTro
MaTepuasa

B mpomecce oOydeHHMs CTYyA€HT JOMKEH HE TOJBKO OCBOUTH Y4YEOHYIO
porpamMmy, HO U IPUOOPECTH HABBIKM CAMOCTOSITEIHLHOU paboThl. CTYJIEHT JI0JKEH
YMETh IUIAHUPOBATh U BBIMIOJIHITH CBOIO paboTy. YeNbHBIA BEC CaMOCTOSTEIBLHOM
paboThl OOBIYHO COCTaBJISET MO BpeMeHH 110 25-50% oT Bcero BpeMeHU U3y4aemMoro
UKIa. OTO OTPaXEHO B YYEOHBIX IJIaHAX W Tpadukax ydeOHOro mpoiiecca, C
KOTOPBIMHM KaXK[IbIil CTYJICHT MOKET O3HAKOMHUTHCSl y TMPENOJABATEINS TUCIIUILUINHBI
WM Ha Kadenpe.

['maBHOE B mepuo1 00yueHUs CBOEH CHEIMaIbHOCTH — 3TO HAYYUTHCS METOaM
CaMOCTOSITETIbHOIO YMCTBEHHOI'O TpPYJa, CO3HATEIBHO PAa3BUBATh CBOM TBOPYECKHE
CIIOCOOHOCTH M OBJIaJIeBaTh HABBIKAMU TBOPYECKON paboThI. i 3TOro He0OX0AUMO
CTPOTo COOJII0IaTh TUCIUILIMHY Y4€Obl U TIOBEICHHUS.

KaxaoMmy cTyaeHTy CleayeT COCTaBJsITh E€XEHENCIbHbI U CEMECTPOBBIN
IJIaHbl pabOThHI, a TAaKXKe TUIAH Ha KaxIbld padounii nenb. C Bedyepa Bcerga HaJo
pacripesiensaTh paboTy Ha CIEAYIONIMN JeHb. B KoHIEe KaXkaoro AHS 11eecoo0pa3Ho
MOABOAUTHL UTOT pPabOTHI: TIIATEIBHO MPOBEPUTH, BCE JIM BBIMOJHEHO TIO
HAMEUYEHHOMY IIJIaHy, He ObLJIO JIU KaKUX-JIMO0O OTCTYIUICHHM, a €Clii ObLIH, 1O KaKou
MPUYUHE 3TO pon301u10. HyKHO OCYIIECTBISATh CAMOKOHTPOJIb, KOTOPBII SIBISETCS
HEO0OXOMMBIM YCJIOBHEM KaK YCIIEITHOM yueObl, TaK U Moclieayonieit padbotel. Eciu
YTO-TO OCTAJIOCh HEBBIMOIHEHHBIM, HEOOXOUMO M3BICKATh BpeMsl ISl 3aBEPIICHUS
ATOI YacTH pabOThl, HE YMEHbIIIask 00beMa HEJEIBLHOTO IJIaHa.

KoncnektupoBanue JeKIIMOHHOTO MaTepHralia JOJKHO MIPOU3BOIUTHCS KPAaTKO,
CXEMaTU4yHO, MocieaoBaTeabH0. DUKCUPYIOTCS OCHOBHBIC TIOJIOKEHUS, BBIBO/IBI,
bopMyIMPOBKH, 000OIICHHUS; ITOMEYAOTCS BaXKHBIC MBICIIH, BBIJICSIOTCS KIIFOUCBBIC
CJIOBa, TEPMUHBI. TE€pPMUHBI, MOHATHUS MPOBEPSIOTCS C MOMOIIBIO SHUIUKIONEANIA,
CJIOBapei, CIPaBOYHUKOB C BBHIMUCHIBAHUEM TOJKOBAaHWUW B TeTpaab. HeoOxomumo
0003HAYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPHIA BBI3BIBAET TPYIHOCTH,
MOMETUTh U TIOMBITATHCS HAUTH OTBET B PEKOMEHAyeMO juteparype. ToJbKo eciu
CaMOCTOSITETLHO  HE  yJaeTcsa pa3o0paThbCsa B Marepuajnge, HEOOXOJAUMO
chopMyIHpoOBaTh BOMPOC U 3aJaTh MpENoJaBaTeIl0 Ha KOHCYJIbTallUM, Ha
MPAKTUIECKUX paboTax.

Marepuan nekiuidi HEOOXOIUMO 3aKpEIUsITh CaMOCTOSTENhHO. B mepByro
ouepeib, Ha CASAYIOIMUNA IeHb HE0OXOAMMO eIle pa3 mpopadboTaTh MaTepua JEKIIHH.
[IpakTrka MOKa3bIBAET, UTO €CJIM HE CHENaTh 3TOTO B TEUEHUE ABYX-TPEX IHEH, TO
OoJiblllas yacTh MaTepuaia 3a0ynercs. B nanpHeleM mpoiecc 3a0bIBaHUS UACT MO

skcrnioHeHTe. [lpu m3yueHun Marepuana 00s3aTeIbHO HCIOJIb30BAaHUE YUCOHHKOB U
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JIpYyTUX MaTepuaioB no aucuuruinae. Heo0xonmMo HaWTH KOHTPOJIbHBIE BOIPOCHI TIO
COOTBETCTBYIOIIIEH TeMe, OTBETUTh Ha HUX. B ciydae eciu mo Teme ecTh 3ajaydu, TO
UX HEOOXOJIMMO pEIIUTh W CBEPUTHh C NPABWIHHBIMM BapHaHTAMH OTBETOB (IIpH
Hanuuuu). B chnydae 3arpynHeHU HEOOXOIMMO TMPOKOHCYJIbTUPOBATHCA Y
IIPENoIaBaTEeIs.

Bo Bcex pa3iauuHBIX CHUTyalMsX, MPUBOIALINX K OIIMOOYHBIM JACUCTBUAM,
HEKOPPEKTHBIM BBIBOJIaM /WM OTBETaM HEOOXOIUMO MPOaHAIM3UPOBATH MIPUUMHBL,
npuBeAmre K omuOkam. Pabota Hax ommOKaMu SIBJIE€TCS OJHUM U3 YCIOBHMA
mpoliecca COBEPIICHCTBOBAHUS 3HAHUI M HAaBBIKOB, a CJIEIOBATEIbHO, YCHEIIHON
y4eObl U pabOTHI.

[IpumepHOoe pacnpeneneHrue BPEMEHU CaMOCTOATENbHOM paboThl, KOTOpOe
CTYJEHT JOJDKEH OTBOAMTH Ha TOT WIM HHOM BHUJ 3aHATUN: 3aKperiCeHHE
JEKIMOHHOTO MaTepuana — 15%, moAroToBka K mpakTudeckuM 3aHsaTusMm — 30-40%,
MOATOTOBKA K jabopatopHbiM padotam —30-40%, moAroToBKa K 3K3aMEHY/3a4eTy —
5-25%. Tem He MeHee, YUUTHIBasi OCOOEHHOCTH KaXXIIOTO CTYJIEHTa U CTPYKTYpPY
KOHKPETHOI'O Kypca, yKa3aHHbIE Yachl MOTYT BApbUPOBATHCA.

B nmpouecce wu3ydeHus MarepualioB Y4YeOHOro Kypca IpeaiararoTcs
cienyomue Gopmbl pabOT: UYTEHUE JIEKIUM, MPAKTUYECKUE 3aHATUSA, 3aJaHus i
CaMOCTOATENIbHON pabOTHI.

JleKurOHHBIE 3aHATUS MPEIHA3HAYEHBI JJIS MOJYYEHHUs CTYJI€HTaMU 0a30BbIX
3HaHUM MO KAaKOMY-JTM00 pa3feny AUCHUILTUHBL. DTO (yHAaAMEHT, HEOOXOIUMBINA 1JIs
MOCJIEYIONIEN YCIEMHON CaMOCTOSTENbHOW pPabOThl CTYACHTOB U JaJIbHEHILIEro
U3y4EHHUs UMHU Y4eOHOro MaTepuaa.

[IpakTHueckue 3aHATHS TPU3BAHBlI JOMOJHUTH JIEKIMOHHBIH KypC B YacTH
NOJTyYEHUs CTyJIEHTaMH MPAaKTUYECKUX HaBBIKOB. biaronaps JaHHOMY BUAY 3aHATUN
TEOPETHUYECKUI MaTepHall CBS3bIBACTCA C PELICHUWEM THUIIOBBIX NPHMEPOB, 3a/ad,
BBINIOJIHEHUEM HEKOTOPBIX 3aJJaHUi U ycBauBaeTcs 0oJiee MOJIHO.

CamocrosiTenbHasi paboTa 3aHMMaeT 0co0oe MecTO A NpodeccHoHanbHON
MOJATOTOBKM CTYJIEHTOB. B Xoze 3T0il pabOThl CTyAE€HTHl OTOMPAIOT HEOOXOAUMBIN
MaTepyal IO H3y4aeMOMY BOIIPOCY, AHAJIM3UPYIOT €ro, BBIIOJHSIOT pa3IMYHbIC
3ajaHus, yd4aTcsl CaMOCTOSTEIbHO MBICIUTh W HAXOAWTh pEIICHUs MPOOJIeM.
CryneHTaM  HEOOXOJUMO  O3HAKOMUTBCS C  OCHOBHBIMU  HCTOYHUKAMH,
IPUBEICHHBIMU B CIHCKE JIUTEPaTypbl, 0€3 KOTOPBIX HEBO3MOXKHO IOJIHOLEHHOE
MOHMMaHHUE POOJIEMaTUKHU Kypca.

JIMCUUIUIIMHY PEKOMEHYETCS U3y4aTh 10 IUJIaHy 3aHATHUH U CaMOCTOSITENIbHOU
pabotel. OOyuaronuics AOMKEH CBOCBPEMEHHO BBIMOJHSITh TEKYIIUE 3aJaHUs U
IPECTaBISATh/3aUILATh UX BO BPEMs 3aHITHIA WM Ha KOHCYJIbTAIIH.

[Ipy MOArOTOBKE K JIEKIIMOHHBIM 3aHATHAM OOYy4aloUIUiics HM3y4yaeT IIaH

JICKIITMOHHOT'O MaTCpuajia, pPCKOMCHIOBAHHYIO U JTOIIOJIHUTCIIbHYIO JIMTCPATYPY.
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JUis  TOATOTOBKM K TMPAKTUYECKUM  3aHATUSM  TpelyeTcs U3ydeHue
JEKIIMOHHOTO MaTepuasa, yBEpeHHOE 3HaHUE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI JIsI
3aKpeIIeHUs] MaTepHuaa.

K 3auery/sk3ameHy oOOywaroumiuiicss JOKEH OTYMTaTbCsl IO  BCEM
NPAaKTUYECKUM 3aHATUSIM M IO BCEM JIabOpaTOpHbIM paldoTaM, €ciId TaKOBbIE
IOPEeIyCMOTPEHbl IporpaMMoil Kypca. Tembl, pacCMOTpEHHbIE Ha JIEKIIMOHHbIX
3aHATUAX, HO HE OTPAXKCHHBIC B MPAKTUUYECKUX 3aHATHUIX/Ia0OpaTOpPHBIX padoTax,
3aKPEIUISIIOTCS. 00yUYaIOUTUMCS BO BPEMSI CAaMOCTOSITENIbHON pabOTHI.

[Ipy moAroToBke K 3adeTy/’K3aMeHy HEOOXOAMMO IOBTOPUTH YU€OHBIN
MaTepuaj, UCHOJb3ysl KOHCIEKT JIEKIM, OCHOBHYI0 U JIONOJHUTEIbHYIO
JUTEpaTypy, NpU HEOOXOAUMOCTH MOCETUTh KOHCYJIbTALlMU. DK3aMEH MOKET OBbITh
OpUHAT B (popMe OTBETOB Ha BONPOCHI, B (popme TecTa (KOTOPBIA COCTABISETCS Ha
OCHOBE M3YYEHHOI0 MarepHaja), a TaKKe MOXKET 3aCUMTBHIBATHCSA IO pe3ysbTaTaM
peuTHHra.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIUIIJINHBI

JIEKIIMOHHBIC 3aHATHS MPOBOIATCS B CTAHIAPTHBIX JEKIIMOHHBIX ayAUTOPHIX
naboparopHoro kopmyca (kopmyc L). JlaGopatopHble paOOThl TPOBOASTCA B
KOMITBIOTEpHOM Kitacce (kopmyc D mmm kopryc L) co cTaHZapTHBIM TEXHHYECKHM
ocHamieHreM  (kommbioTepbl  moj — ympaeienneM  OC  Windows,  maket
Microsoft Office, omun u3 makeroB MathCAD, MATLAB wumu ux cBOOOIHO
pacmpocTpaHsieMbIe aHAJIOTH).

MaTepI/laﬂbHO-TeXHI/I‘-leCKoe U NporpaMmmMHo¢ odecneyeHue AUCHHUITIINHbI

HauMmeHnoBanue IlepeyeHb JMIEH3UOHHOTO
cnenuaJIbHbIX NpOrpaMMHOr0
NMOMEIIeHUH U OCHAIIEHHOCTH CHENHAJBHBLIX MOMEIeHUu U o0ecreuyeHus.
MOMeleHUH AJIs NOMelleHMH 11 CAMOCTOSTEeJIbHOM padoThl PexkBU3UTHI
CaMOCTOSITEILHOM MOATBEPKAAIOIIET0
padoTsl JOKYMEHTA

Microsoft

Y4eOHast ayTUTOPHS ISl IPOBEICHUS 3aHATHHA

690922, TIpumopckuit Office365/Microosoft/CILIA/
o JIEKIMOHHOTO THITa, KOoIMdecTBO MocagouHbIX
Kpai, r. Bnagusoctok, IInatroe ITO
o pabo4mx MecT JUIs CTyIeHTOB — 24.
ocTpoB Pycckuid,
. Crermanu3supoBaHHas Jlabopatopust [lenapramenTa .
nouyoctpos Canepuiii, TEOPETHYECKOH (PU3MKH U MHTEIICKTYaIbHBIX Microsoft
nocenok Aske, 10, kopmyc Texgonomﬁ COHIECTEO TT0ca OqHHyX AGoux Teams/Microosoft/CILIA/TIna
L, ayx L444, 1534 ? A p THOE 10

MECT ISl CTYACHTOB - 12

Vill. ®OHAbI OHEHOYHBIX CPEJCTB

Jnsa mucommummabl «CaMoroo0ue M XaoTHYecKas JUHAMUKa B (DH3MYECKUX
npolueccax» UCIOIb3YIOTCS CIEAYIOIINE OLIEHOYHBIE CPEICTBA!
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YcTHBIN O1TpOC:

1. quckyccus (YO-4)

[TuceMenHBIE PAaOOTHI:

1. Ortuetsl o 1JabopatopHbiM padoram (I1P-6)
2. Kypcosoii mpoekrt (ITP-9)

YcrHbli onpoc

YCTHBIA ONIPOC TMO3BOJSAET OLEHUTH 3HAHUA M KPYro3op CTyJIEHTa, YMEHHUE
JIOTUYECKN TMOCTPOUTH OTBET, BIIAJICHUE MOHOJIOTMYECKOW pPEYb0 W HWHBIE
KOMMYHHUKATHUBHBIE HABBIKH.

OOyuaromiass (pyHKIMS COCTOUT B BBISIBIICHUU JAeTalleld, KOTOPbIE MO KaKUM-TO
IpUYUHAM OKa3aJUCh HEJAOCTATOYHO OCMBICICHHBIMU B XOJI€ YYE€OHBIX 3aHITHNA U
IIpY ITOJATOTOBKE K 3a4€Ty.

Huckyccens (YO-4) — OLGHOYHOE CPEJCTBO, ITO3BOJISIONINE BKJIFOYHTH
oOy4JaronMxcs B MpOLecc 00CY X AEHUSI CIIOPHOrO BONPOCa, MPOOJIEMbI U OLEHUTh HX
YMEHHE apTyMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSL.

IIucbMeHHbIE PA0OTHI

IIncbMeHHBIM OTBET IPUYYAaeT K TOYHOCTH, JIAKOHWYHOCTH, CBSI3HOCTH
W3JI0KEHUsI MBICIH. [IuCbMEeHHas MpoBEpKa UCIIOJIB3YETCS BO BCEX BUAX KOHTPOJIS U
OCYUIECTBJISIETCS KaK B ayJIUTOPHOM, TaK U BO BHEAYAUTOPHOI padoTe.

Otuer mo pesynbratam mnpaktudeckoro 3austus ([IP-6) — cpeactBo mms
3aKpEIUIEHUS U MPAKTUYECKOTO OCBOCHUS MATEPHUAIIA 10 ONIPEACIICHHOMY pPa3zeiy.

Kypcogoii npoekt (ITP-9) — koHEeuUHBIH MPOIYKT, MOJIy4aeMbIii B pe3ysbTaTe
IUTAHUPOBAHMS U BBINOJHEHUS KOMIUIEKCA YU€OHBIX M UCCIEI0BATENIbCKUX 3aJaHUM.
[To3BosIIET OLICHUTH YMEHMSI O0YYAIOUINXCS CaMOCTOSTEIbHO KOHCTPYHPOBATh CBOU
3HaHUS B MPOIECCE PEIICHUs MPAKTUYECKUX 3a7ad U MpoOJieM, OpUEHTUPOBATHCS B
MH(OPMAITMOHHOM MPOCTPAHCTBE U YPOBEHb CPOPMUPOBAHHOCTH AHATUTHUECKHX,
MCCIIEI0BATENIbCKMX HABBIKOB, HABBIKOB MPAKTUYECKOTO U TBOPYECKOTO MBIIUICHHUS.
Mo>keT BBITONHATHCS B MHAMBUYAIbHOM MOPSJIKE WA TPYIION 00y4YaroImmxcsl.

MeToanueckue PEKOMEHIANUHN, ONIPCACIAAIOIINEC IPOUECAYPbI OHCHUBAHUA

Pe3yJabTaTOB OCBOCHHUA TUCHMUILJIMHBI

OueHoYHBbIE CpeICTBA ISl IPOMEKYTOYHOM aTTeCTALUU
[TpomexxyTouHast aTTectanus CTyACHTOB Mo aucuuminae «Camornonobue u
Xao0TUYeCKasl NUHaMUKa B (U3UYECKHUX MPOIECCax» MPOBOJIUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTuUBHbIMH akTamu JIBOY wu sBisercs ob6s3aTenpHoi. Dopma
OTYETHOCTH IO TUCHUILIMHE — 3Kk3ameH (3-#, ocennuii cemectp). [lepeueHn Tem s
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MOJITOTOBKU MPEACTABIICH HIKE. BOmpockl cocTaBieHbl TakuM 00pa3oM, 4TOOBI O
BO3MOYKHOCTH IIOJIHO OXBAaTUTh COJIEPKAHUE PA3IMYHBIX Pa3IeI0B AUCIMUIUIMHEL. [l
IOJTyYEHUSI MOJIOKUTENBHON OLIEHKM Ha HK3aMEHE HEOOXOIMMO OTBETUTh HAa OAMH
TEOPETHUYECKUI BONPOC M BBINOJHUTH OJHO IHPAKTHYECKOE 3aaHUE, IPHUMEPHI
KOTOPBIX pAacCMaTpHUBAIOTCS HA MNPAKTUYECKUX 3aHATUAX. TaKkKe Ha DSK3aMeH
CTYJEHTY HEOOXOUMO MPEJOCTABUTH CBOM KOHCIEKT JICKIIHA.

Meroanyeckue yKazaHus 1o caade IK3aMeHa

DK3aMeH MNpUHHUMAeTcs BeaylmuM mnpernoaaBateneM. dopma mnpoBeneHus
9K3aMEHa — MUCHhMEHHBIH OTBET HA TECOPETUUYECKUU BOIPOC U BBINOJIHEHHE OIHOTO
MPAKTUYECKOTo 3a7aHusi (MpU HEOOXOJUMOCTH SK3aMEH MOXKET OBbITh MPOBEACH B
dopme TectupoBanusi). Bo Bpemsi mpoBeneHuss 3K3aMeHa CTYJIEHThI MOTYT
M0JIb30BaThC  paboyed mporpaMMoil  AUCHUIUIMHBI, KaubKylatopamu. g
BBINIOJIHEHUS TPAKTUYECKOrO 3aJlaHusd TpeOyeTcss HMCIOJIb30BaHUE IEPCOHAIBHOIO
KOMITbIOTEpa/HOYyTOYKa. C paspelleHrs MpenojaBarelis, MPOBOIALIETO 3SK3aMEH,
BO3MOXKHO HCIIOJIb30BaHUE CIIPABOYHOM JIHUTEpaTyphbl, y4YEOHHKOB, METOIUYECKUX
yKa3aHUH, a B HEKOTOPBIX CIIy4asiX U COOCTBEHHOI'O KOHCIIEKTA JIEKIIHIA.

Bompocsl Ha 3K3aMEH OXBaTbIBAIOT pPAa3jIUYHbIC pa3ieibl JUCLUIUIMHBL
CryzaeHTbl NOJIy4aroT BapUaHThl BOIPOCOB OJHOBPEMEHHO B Hayaie 3k3aMmeHa. Ha
MOJITOTOBKY OTBeTOB Bbiaensercss 15-20 wmunHyT. [lMCbMEHHBIE OTBETHI TaKKe
CHAIOTCS CTYJAEHTAMH OJHOBPEMEHHO IO HMCTEYEHHWU BPEMEHH, OTBEIECHHOIO Ha
NOJATOTOBKY M HamucaHue oTBeTa. llocnme chaaum MUCbMEHHBIX OTBETOB CTYJEHTHI
BBITIOJIHAIOT TpakTudeckoe 3amanHue. Bpems BemonHenus — 30-40 munyt. [lanee
IpernoaaBaTeslb IPoBepsieT padOThl CTYACHTOB, CTENICHb BBINOJIHEHUS IPAKTUYECKOTO
3aJaHusl U OOBABISAET OLIEHKU. [Ipu cropHOI OlLleHKE MpenojaBaTeieM MOTYT ObITh
3aJlaHbl  JOTNIOJHUTENbHBIE BONPOCHI B  paMKax H3y4yaeMOM JIUCLUIUIMHBI.
JlononHuTENBHBIE BOMPOCH MOTYT OBITH 3a/laHbl B MUCbMEHHOW (QopMe, B YCTHOM
dbopme, a Takke B GopMe MPAKTUUECKOTO 3aIaHMUS.

HToroBbie OLIECHKM BHOCATCS B 3JEKTPOHHYIO SK3aMEHALIMOHHYIO BEIOMOCTb.

Bonpocsl k 3k3amMeny
Dopma konmpons — cobecedosanue (YO-1)

1. Omnpenenenns ppakrana mo b.Maunensbpoty (panHee u mosnnee). [IpuBectu
IPUMEPHI €CTECTBEHHBIX U NCKYCCTBEHHBIX (PPAKTATBLHBIX OOBEKTOB.

2. Knaccudukamus  ¢pakranoB (no A.lloranoBy), HauOoiiee U3BECTHBIC
MaTeMaTH4ecKue (hpaKTaibl, X aITOPUTMBI IOCTPOCHUS, Pa3MEPHOCTH.
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21,
22,

23.

Pasmeprocts Xaycmopda. Tomonmormyeckas pa3MepHOCTh COCTABIISIFOIITUX
dbpakran »sneMeHTOB. Pa3MepHOCTh mpocTpaHcTBa BiOXKeHUs. [lpumepsl
bU3MYEeCKUX U MAaTEMAaTUYECKUX (DPAKTATIOB PA3IMYHBIX PA3MEPHOCTEH.
Hapymienue 3aKOHOMEpPHOCTEW €BKJIHMIOBOW TE€OMETPUM Ha  MPUMEpE
(bpaKkTaIbHOTO «IIECTUYTOIbHIKAY. COOTHOIICHHE IEPUMETPA U TUIOIA/IH.
3agava MepKoOJISIIIMU Ha KBaJPATHOW PEHIETKU. 3ajada MEePKOJISIUU MO0 y3JaM U
1o cBs3sIM. DpaKkTATBHOCTh KJIACTEPOB HA IMOPOTe NEPKOJIALIMH.

Orpannuennas auddysueit arperamus. Poct ¢ppakTanbHBIX BETBEH.
DKCnepUMEHTaIbHBIE CIOCOOBI  ompeeieHus: (ppakTalibHOH pa3MEpPHOCTH.
[Tpumep onpenenenus JIMHBI OEPETOBOM TMHUU.

Koppensunonnsie pa3MEpHOCTH, uH(OPMAIMOHHbIE Pa3MEpPHOCTH.
Koppensaunonnsiil uarerpan. Cnextp pasmepHocreid PeHbu.
MynbTUpaKkTanbHble MHOKECTBA, MX XapaKTEPUCTUKHU.

SBneHue JAMHAMUYECKOTO (I€TepMUHHUPOBAHHOr0) Xxaoca. OnpexneneHus,
CIOCOOBI ONMMCaHUA. XapaKTEPUCTUKH HEIMHEWHBIX TMHAMHYECKUX CHUCTEM, B
KOTOPBIX BO3HUKAIOT XaOTUYECKHE KOJICOAHNUS.

Ommung xaoca OT Ioyma. BiusHue HayanbHBIX YCIOBUW Ha IIOBEJICHUE
xaoTu4eckor cuctemsl. [IoHATHS (a30BOT0O MPOCTPAHCTBA U ATTPAKTOPA.
TpaguumoHHbIlE W CTpaHHbIE arTpakTopbl. [Ipumepsl arTpakTopoB. CeueHns
[Tyankape. Bausinue mryma Ha (hopMy aTTpakTOPOB XaOTHUYECKUX CHCTEM.
Cuenapuii @eilirenbayma mnepexoja K Xaocy uepe3 Oudypkanuu yJIBOCHUS
nepuona. Ilponenypa Kénurca-Jlamepes. budypkanmonnas auarpamma.
VYuuepcanuu Oeiirendayma.

Cuenapuit  Prosnmsa-TakeHca Tmiepexola K XaoCcy 4epe3  pa3pylleHUe
JIByXYaCTOTHBIX KOJICOAHUH.

Cuenapuii [Tomo-MaHHeBWIIS IEPEX0/IA K Xa0Cy Yepe3 NEPEMEKAEMOCTb.
OTtoOpaxeHue JHO. ATTPaKTOP, BPEMEHHbIE 3aBUCUMOCTH.

OTtoOpaxenue Mkenpl. ATTpakTop, BpEMEHHbIE 3aBUCUMOCTH.

Cucrema Jlopenna-Péccnepa. ATTpakTop, Bp€MEHHbBIE 3aBUCUMOCTH.
Ocumwnsatop Yensl. ATTpakTOp, BPEMEHHbBIE 3aBUCUMOCTH.

Ocumnsitop Bau-nep-Ilons. ATTpakTtop, BpeMEHHBIE 3aBUCUMOCTH.

KapTb! auHaMuueckux pexxuMoB Ha npumMepe ocuuuisitopa Ayddunra.
DJEeKTpOHHBIE T'€HEpaTOpPhl XAOTUYECKUX KOJICOAHUM M COOTBETCTBYIOIINE UM
aTTpakTopbl Ha mnpumepe cxembl Jl.Uya. Atrpakrtop THna «double scroll»
(«TBOMHOM 3aBUTOKY).

Camomoiobue NIYMOB CO CIEKTPIbHOW IUIOTHOCTBIO, TOJUUHSIOIICHCS
00o01IeHHO-TUNepbonnueckomMy 3akony. Kinaccuduxammus.
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24. OueHKa CTeNeHW CIy4yalHOCTH Mpolecca MpU MOMOIIM TOKa3arens Xepcra.
Cas13p 1oKka3aresns XepcTa U CTENEHHOIO MOKa3aTellsl CIEeKTPaIbHON MIIOTHOCTH
nryma.

25. ABTOKOppEISIIMOHHBIE (PYHKUIMH IIYMOBBIX M XAOTHYECKHUX CHUTHAJIOB.
CpaBHEHHE CHEKTPAIBHBIX XapaKTEPUCTUK XAOTHUECKUX CHUCTEM B PA3TUYHBIX
pEeXMMax M ITyMOBBIX CUTHAJIOB.

26. ®paxTanbHble aHTeHHBI. [lepcriekTuBHBIE MeTamarepuanibl. OTpakeHHuE BOJH
(b paKTaIbHBIMHU TOBEPXHOCTSIMH.

27. @paxkTaJbHblE CBOMCTBA pA3IUYHbIX CHUTHaJIOB. COBpEMEHHBIE METOMbI
00paOOTKM pEUEBBIX CHUTHAJIOB, H300paxeHuil. @pakTaabHOE CKaTue
HN300paKEHUM.

28. AAWTHUBHBIN OETBIN TayCCOB IIyM. XapaKTEPUCTUKH.

29. HUurerpupoBanue Oenoro 1mmyma. BuHepoBckuii HHTErpas, BHHEPOBCKUH
nporecc. Kopuunessiii mym. XapakTEepUCTUKH.

30. Po3zoBbrit mrym. YepHble IIyMbl. XapaKTEPUCTUKH.

31. Jduddepenuupoanue Oenoro myma. Cunuit mym. OHONETOBBIA HIyM.
XapaKTepUCTUKH.

32. Wurepnperamus guddepeHIMpPOBaHUS W HHTETPUPOBAHMS KaK oONepalui
¢bunbTpanmy. XapakKTepUCTUKH TaHHBIX (PUIBTPOB.

Tunbl NpaKTUYECKHUX 32JaAHUN /151 IPOMEKYTOYHON aTTeCTAlMU

Tum 1.  JlaHO KBaapaTUYHOE TOYCUYHOE OTOOPAKCHHME BHIA Xpi1=A-Xn (1-Xp).
[TocTpouTs TpaekToputo oToOpakeHus (peannzoBaTh npoieaypy Kénurca-Jlamepes)
B KOOpAMHATaX (Xp+1; Xn) (00JACTH MOCTpOCHUS 0 00euM koopauHaTtam - oT 0 g0 1).
HavyanpbHOoe 3HaueHWe W BENUYHMHY YMPABIAIONIETO TMapaMmeTrpa  BbIOpaTh
camocToATenbHO. OOBSICHUTH HAMCAHHBIN KOJI.

Tum 2.  JlaHO KBaApaTUYHOE TOYCUHOE OTOOPAKCHHME BHIA Xpi1=A-Xn-(1-Xp).
[Toctpouts mnsi Hero OudypkanuoHHyw auarpammy. lllar mo ympaBistomemy
napaMeTpy, YUCJI0 UTepaluid Mpyu KaKJI0M 3HaUYCHUH TlapaMeTpa, a TakKe HadalbHOe
3HAYCHHUE MTEPEMEHHON BBIOpaTh caMoCTOATEIbHO. OOBICHUTH HAMMCAHHBINA KOJI.

Tun 3. Ha ocHOBaHMM pe3yibTAaTOB BBINOJHEHUS 3aaHust Ne2 ompenenuTthb
yHUBepcanbHbie uncina  Dedirenbayma  (KOd(PGUIHUEHTHI  MacIITaOMPOBAHUS
OubypKalMOHHONW JuarpamMMBbl 1Mo ocsiM abciuce u opauHart). [Ipu kakux 3HaYCHUSIX
YIOPABJISIIOLIETO TapaMeTpa HaOI0JAETCsl CTAMOHAPHOE COCTOSIHUE, ITUKIT KPATHOCTH
2,4,8?

Tun 4. Tloab3ysich OAHUM W3 M3BECTHBIX AJITOPUTMOB, TOCTPOUTH KPHUBYIO
«IpakoHay («apakon» XapTepa-Xentyas). OObICHUTHh HAMMCAHHBINA KOJI.
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Tun 5. Tloctpouts ¢pakran Kantopa (KantopoBa «mbuipy). OOBICHUTH
HaIMCaHHBIN KOJ.

Tunm 6. Iloctpouth «xoBep» CEPIUHCKOTO KaK peaqnu3aluio «Urpbl B Xa0C».
OOBSICHUTH HAITUCAHHBIN KO/I.

Tun 7. Iloctpouth «cHekUHKY» Koxa. OOBSCHUTH HAITMCAHHBIN KOJ.

Tun 8.  Iloctpouts H-ppaxran. [nruHy BepTUKaIbHBIX JIMHAWA BHIOPATH B 1B
pa3a MeHble Topu3oHTATbHON. Koaddumument macmrabupoBanus mpy MOCTPOCHUN
ciemyromniet utepanun BeIOpaTh paBHBIM 0,45. OOBSICHUTH HAMMCAHHBINA KOJI.

Tun 9. PeanuzoBaTh OJMH U3 aJITOPUTMOB oOmpeaesieHus (pakTaaIbHON
Pa3MEpPHOCTH 3aJaHHOTO MHOXECTBA ToueK. McXogHoe MHOXKECTBO 3aJaHO
MacCHBOM, B KOTOPOM YKa3aHbl KOOpPJMHATHI Kaxaoh Touku. I[IpubmmxeHHO
OTIpEAETUTh 3HaUCHUE (PpaKTaNIbHON pasMepHOCTU. OOBACHUTH HAITMCAHHBIN KOJI.

Tum 10.  3amate cucteMbl DHO 1 MIKeapl ¢ COOTBETCTBYIOIMMU ITApAMETPAMH,
IpU KOTOPBIX TIOJY4YalOTCS XAOTHYECKUE pEeXUMBL. [locTpouTh BpeMEHHBIE
3aBUCUMOCTH M aTTPAKTOPBI JJIsl JAHHBIX CUCTEM. BBIYHMCIUTD CIIEKTPHl BPEMEHHBIX
3aBUCUMOCTEl. BpiBecTH TmoslydeHHblE pe3ynbTarhl Ha 3KpaH. OObBSICHUTH
IOJIYYECHHBIN KOJ.

Tun 11. Jna cucremsl JlopeHua-Péccnepa  mOCTpOWTH — aTTPaKkTOpHI,
COOTBETCTBYIOIIUE PA3IMYHBIM PEKUMAM IO CTETIEHH XaOTUYHOCTH. [locTpouTs miis
BCEX PEKUMOB BPEMEHHBIE 3aBUCUMOCTH U CIIEKTPbl BPEMEHHBIX 3aBUCUMOCTEM.
BriBecTH noy4yeHHbIe pe3yabTaThl Ha S3KpaH. OObsICHUTH NOJyYEHHBIN KOJI.

Tum 12. HccnenoBate cucremy Yya Ha Halnuue pasjIMYHBIX PEKAMOB
paGotsl. IlomoOpaTh 3HaueHHs YHOPABISIOUIMX [APAMETPOB, TMPH  KOTOPBIX
HaOmromaercs artpakrop tuma «double scrolly («mBoiiHOlW 3aBUTOKY»). IlocTpouTh
COOTBETCTBYIOIIUE AaTTPAKTOPBl Ul pPa3IMYHBIX pPEXUMOB. Takke IOCTPOUTH
COOTBETCTBYIOIIME BPEMEHHBIE 3aBUCHMOCTHU. BBIBECTH MMOTyUYEHHBIE pe3yIbTaThl Ha
skpaH. OOBSICHUTH NOJYyYEHHBIN KO/,

Tun 13. Co3nath MacCMB OTCUETOB CUTHAJA, MPEACTABISIONICTO OCNbIA TyM
(He oOsA3aTenbHO rayccoBckuid). [loayyuTh KOpHUYHEBBIM LIyM, MPOMHTErPUPOBAB
Oenplii IyM. Bplumcnuth cnekTpbl IIyMoB. BbiBecTu KpHBBIE Ui BCEX LIYMOB Ha
sKkpaH. OOBSICHUTH HAIMCAHHBIA KOJ.

Tum 14. Co3nmaTth MacCUB OTCUYETOB CHUTHAJA, MPEICTABISIONIETO OCNBIN ITyM
(me oOsi3arenbHO TayccoBckuit). [IpomuddepennupoBars Oenblil mMIym, MOTYYUTH
(buroneToBbId IyM. BEIYMCIUTD CEKTPHI IIIyMOB. BBIBECTH KpUBBIE Jisl BCEX IIYMOB
Ha 3KpaH. OOBSICHUTH HAMMCAHHBINA KO/I.

Kpurtepuu BbICcTaBJIeHHSI OLEHKH CTYJAEHTY Ha DK3aMeHe
K sk3ameny pomyckatorcs oOydaromuecsi, nocetusiire He meHee 80% Bcex
3aHSATHIA, a TaKKe YCHEIIHO 3aIlIUTUBIIAE KYPCOBOW MPOEKT M OTYUTABIIUECS IO
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BCEM J1Ta0OpaTOPHBIM paboTaMm.
Kpumepuu oyenusanus npeocmasnenvt 6 maoauye.

bamnei(peit | Ouenka(cranma | TpeboBaHust k cPOPMUPOBAHHBIM KOMIIETEHIIUSIM
TUHTOBOM | pTHas)
OIICHKH)

86-100 «OTJINYHO» OneHka «OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CIIM OH IIyOOKO
U IPOYHO YCBOWJI NPOrPaMMHBIN MaTepuall, HCUYEpIbIBAOLIE,
IIOCJIEIOBATENIBHO, YETKO U JIOTMYECKH CTPOMHO €ro M3jaraer,
yMEEeT TECHO YBS3bIBaTh TEOPHIO C IIPAKTHKOH, CBOOOIHO
CHpaBisIeTCsl C 3ajJjadyaMH, BONPOCaMH M JAPYTUMH BUIAMHU
NPUMEHEHHS 3HaHUH, IPHYEM HE 3aTPYAHSACTCS C OTBETOM IpU
BUJOM3MEHEHUN 3aJ]aHUH, HCIIOJIB3YeT B OTBETE MaTepHuall
MOHOTpaUUYECKOil JINTEpPaTyphl, NPaBUIBLHO OOOCHOBBIBACT
NPUHATOE PEIICHHEe, BIAJCeT Pa3HOCTOPOHHUMHU HABBIKAMU U
IpUEeMaMH BBIITOJHEHHUS IPAKTUYECKUX 3a/1a4.

76-85 «XOpOUIO» OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CJIM OH TBEPIO
3HaeT Marepuai, 'paMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOITyCKasi CYLIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC,
OPaBUIbHO TPUMEHSET TEOPETUYECKUEe IIOJOXKEHUS MpU
pelIeHNH MpaKTUYECKHX BOIPOCOB UM  3aJad, BIAJEET
HEO0XO/MMBIMU HaBBIKAMU U IPUEMaMH UX BBIIOTHEHUS.

61-75 «ynoBneTBopuT | OIeHKa «yIOBJIETBOPUTEIHLHO» BBICTABISETCS CTYICHTY, €CIU
SIIEHOY OH MIMEET 3HaHUS TOJHKO OCHOBHOTO MaTepHualia, HO He YCBOMII
ero  Jerajed, JONMyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
npaBWiIbHBIE  (OPMYITUPOBKH,  HApYIIEHHS  JIOTHYECKOU
MOCJIC0OBATEIFHOCTH B U3JIOKEHUHU IMPOTPAMMHOIO MaTepHala,
UCIBITBIBACT 3aTPyJHEHUS TPHU BBITOJIHEHUN MPAKTUYECKUX
pabor.

0-60 «HeynoBneTBop | OleHKa «HEYAOBIETBOPUTEIFHO» BBICTABISETCS CTYACHTY,
UTETHHO» KOTOPBbIIl HE 3HAeT 3HAYUTENbHOM YacTH NMPOTrpaMMHOIO «HE
Marepuana, JIOIyCKaeT CyIIeCTBEHHbIE OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHHUSIMH BBIITOJIHSET MPAKTHUECKHE pabOTHI.
Kaxk MIPaBHJIO, OIIeHKa «HEYJIOBJIETBOPHUTEIHHOY
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYIEHTaM, KOTOpbIE He
MOTYT TMPOJODKUTH 00ydeHUEe 0€3 IOMOJHHUTEIBHBIX 3aHITHI
10 COOTBETCTBYIOLIEH TUCIMITIIHE.

[lepeBoa peUTUHIOBBIX 0AJUIOB WK S5-0aJIJIbHOM OLIEHKU B HIKATY «3a4TE€HO/HE
3a4TEHOY» MPOU3ZBOAUTCS cieayromum oopazoM: 0-60 peWTUHrOBBIX OajIOB — «HE
3a4TeHO», 61-100 peHTUHTOBBIX OAIIOB — «3aYTEHOY.

OneHo4HbIE cpeacrea aJjist TeKymeﬁ arrecranmun

Tekyias arrectanys CTyAEHTOB 10 JUCLHUILUIMHE IPOBOJUTCS B COOTBETCTBUH C
JIOKaIbHBIMU HOpMAaTUBHBIMU akTaMu [IBDY u siBrgercs 00s3aTenbHOM.
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Texymast arrectamusi TPOBOAUTCS B (opMe KOHTPOJBHBIX MEPOTPHSITHIA
(muckyccun (YO-4), naboparopusix padot (ITP-6), kypcosoro mpoekra (ITP-9)), no
OLICHUBAHUIO (DAKTUUYECKUX pE3yJIbTATOB OOyUEHHS CTYACHTOB U OCYLIECTBISETCS
BEIyIIUM TPEIOAABATEIIEM.

OOBbeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

— y4yeOHas JuCHUIUIMHA (AaKTHBHOCTh HA 3aHATHSAX, CBOCBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 3aJlaHUM, MOCENIAEMOCTh BCEX BHUJOB 3aHATHH IO
aTTECTyEMOU JUCHUILINHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YpOBEHb OBJIAJICHUS MPAKTUYECKUMHU YMEHUSMH U HaBbIKAMU MO BCEM BHJIaM
y4eOHOM paboTHI;

— pe3yJbTaThl CAMOCTOATEIIBHOU pabOTHI.

CocraBnsieTcss  KaJC€HOApPHBIM IUIAH  KOHTPOJIBHBIX ~ MEPOINPHUATHH IO
nucuumuinHe. OleHKa MMOCEIaeMOCTH, aKTUBHOCTH OOYYarOUIMXCS Ha 3aHSTHUSAX,
CBOEBPEMEHHOCTh BBITIOJIHEHUSI PA3JIMYHBIX BUJIOB 3aJlaHUM BENETCS HAa OCHOBE
KypHaja, KOTOPBIA BeAET MPEInoiaBaTellb B TeUEHUE yueOHOTO CEMECTpa.

Bonpocsl aj1s1 AMCKycCHH
OCHOBBI TEOPUHU TUHAMHAYECKOTO Xa0ca.
[TonsiTue arTpakTopa u (a30BOro MPOCTPAHCTBA.
@pakTAIBHOCTh CEYEHUM aTTPAKTOPOB.
ATTpaKTOPHI MMPOCTENIINX XAOTUYECKUX CUCTEM.

OOk W E

DNEeKTPOHHBIC TEHEPATOPHI XAOTUYECKUX CUTHAJIOB.

6. lloBemeHne XaOTHMYECKHMX CHUCTEM B 3aBUCHUMOCTH OT 3HAYEHUH
YIPABJISIFOIINX [TapaMETPOB.

7. Cuenapuu nepexoja K Xaocy.

8. budypkanuonnas auarpamMma.

9. Kapra nuHaMUYECKUX PEKUMOB.

10. Camomno100HBIE CITydaliHBIE TIPOIIECCHI.

11. Knaccudukanus u npuMepbl GpakTaaibHbIX 00bEKTOB.

12. ®pakTaibl B 3a7a4€ MEPKOJISIINU.

13. CriocoOsI onpesienenust GpakTaibHOW Pa3MEPHOCTH.

Kpurepuu oueHuBanus

Ouenka TpedoBanus

«324TEHO» CryneHT moKas3aja pa3BepHYTHIM OTBET Ha BOINPOC, OOHAPYKUI
MOHMMaHWE MaTepuajia, 3HaHME€ OCHOBHOW  JIUTEPATypHl,
00OCHOBAHHOCTb CYXKICHHMH, HETOYHOCTH B OTBETE MCIIPABISAET
CaMOCTOSITEIIBHO.
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«He 32YTEeHO0» CryneHT oOHapy>XKUBaeT HE3HAHUE BOMPOCA, HEYBEPEHHO U3JIaraet
OTBET, 3HAHUS OTPBHIBOYHBI U (parMeHTUpOBaHBL. Tpedyercs
3HAYUTENIbHAsS MIOMOIITb CTYICHTY B dbopMupoBaHUU
yJIOBJIETBOPUTEIBLHOIO OTBETA HAa BOIIPOC.

TemaTuka J1a60paTOpHBIX padoT

JlaGopatopnass pabGora Nel. OOmme cmocoObl TOCTPOEHUS W3BECTHBIX
dpakranoB. Iloctpoenne «mbun» Kantopa, «cHexxunkn» Koxa, «canderkm»
CepnuHCKOro U Jpyrux (PpakTalios.

JlabopaTopHas pabora Ne2. AHaiM3  JIOTUCTHYECKOTO  OTOOpaKeHUS.
[loctpoenune mpouenypsl Kénurca-Jlamepes mnpu  pa3iMyHBIX  3HAYCHUSX
YIPABIISIIOLIETO TapaMeTpa.

JlaGopatopnas pabGora Ne3. Iloctpoenne u aHanu3 OUDYypPKALMOHHOM
nuarpamMmbl Oeiiren0ayma. PacueT yHUBepcaabHBIX KOHCTAHT.

JlabopaTtopHas padota Ned. Tloctpoenue u aHanu3 ¢pakTajbHBIX aTTPAKTOPOB
OHo u Ukensl, artpakropa Jlopenma-Péccnepa. Ananus BiusiHus 1mryma Ha Gopmy u
YCTOMYUBOCTb aTTPAKTOPOB.

JlaGoparopuas pabora No5. MogenupoBanue mnoBeaeHuss cxembl Jl.Uya B
nporpamme MathCAD (unu ananore). Pacduer mapaMeTpoB cXeMbl IJi 3aJJaHHOTO
pexkuma u MoaenupoBanue B mporpamme ElectronicWorkbench (v ananore).

JlaGoparopHas pabota Ne6. Beruucnenue pa3mMepHocTd (GpaKkTaIbHOTO 00BEKTA,
BJIOXKEHHOTO B JIByMEpHOe  mpocTpaHcTBO. IlocTpoeHue  ciaydalHbBIX |
JETEPMUHUPOBAHHBIX (ppaKTanoB. Berunciaenue nubHopMaIimoHHONW pa3MEPHOCTH.

Jlabopatopnass pabGota Ne7. OmnpeneneHue CHEKTPAIbHBIX XapaKTEPUCTUK
Xa0THUUECKUX M IIIYMOBBIX BpPEMEHHBIX psfoB. MaeHTudukanus Buga uryma.
PexoHCTpyKIIUSI aTTpakTOopa IO BPEMEHHOMY psay. Beluucienue QpaxTaibHBIX
pa3MepHOCTE BpeMEHHbIX psiioB. Mcrons3oBanue mporpaMmsl fractan.

Kpurepuu oueHku pe3yabTaToB Ja00pPaTOPHBIX padoT

Ouenka TpebdoBanus

«aumeno» CTyneHT BBINONHSET a00OpaTOpHYI0 paboTy B TOTHOM 00BEME C
COOIIOIEHUEM He00X0 MO MMOCJIEI0BATENLHOCTH, MIPaBUIIEHO
CaMOCTOSITENILHO ~ OMpeAensieT  Iedb  paboThl;  CaMOCTOSATEIBHO,

paloHaIbHO BBIOMpPaeT HeoOxoaumMoe OO0OpyIOBaHUE MJIs TOTY4YECHUS
HanOosiee TOYHBIX pE3yJbTAaTOB IMpPOBOAWMON paboTel. ['pamoTHO U
JIOTHYHO OIHCHIBAECT XOJ pPalOTHI, MPAaBHIBHO (OPMYIHPYET BBIBOJEI,
TOYHO M aKKypaTHO BBINOJIHAET BCE 3aMUCH, TAOIUIIbI, PUCYHKH, YEPTEXKH,
rpaduku, BHIYUCICHUS U T.N., yMeeT 0000maTh (pakTHUeCKuii MaTepua.
Jlomyckaercst 1Ba/Tpu HeAouéra WM OJHA HerpyoOas ommOka U OJUH
Hen04€T. PaboTa cOOTBETCTBYET TpeOOBAHMSIM U BHIIIOJHEHA B CPOK.

«He 3aumeno» | CTyIEHT BBIIOJIHUI pabOTy HE MOJHOCTHIO, 00bEM BBHIIIOJHEHHOM YacTu He
MIO3BOJISIET CJIEJIaTh MPABUIIbHBIC BBIBOJIBI; HE OIMPEJIENISIET CAMOCTOSTEITLHO
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1eab paboThl; B X0/€ pabOTHl JOMYyCKaeT OJHY W Ooiiee rpyObie OmuOKH,
KOTOPBIC HC MOKCT HCIIPABUTH, UJIKM HCBCPHO IMPOU3BOAUT HaGHIOI[eHI/ISI,
U3MEPEHUs, BBIYMCICHUS W T.II.; HE yMeeT 0000marp (akTudeckuii
Mmatepuai. Lleab paboThl HE JOCTUTHYTA.

Kputepuu o1ieHKH KypcoBOro mpoeKkTa

3ajaHre Ha KypCOBOW MPOEKT MPHUBEICHO B pasfelie CaMOCTOSTEIbHOM

padoTHL.

Onenka

(cTanaapTHas)

TpedoBanus k cGopMHUPOBAHHBIM KOMIIETeHIMAM

«OTJIMYHO»

[Iporpamma HamucaHa TOJHOCTBIO, BCE TPEOOBAHUSI BBHINOJHEHBI; B OKHE
MpPOrpaMMbl CTPOUTCS KaK MUHUMYM OJMH TIpaduk, mapaMeTpbl KOTOPOIo
MOJKHO peryiupoBatb, a B uUHTepdelice NpeaycCMOTpEeHbl MHUHUMYM TpU
aeMeHTa peryiaupoBku. CTyJ€HT OYEHb XOPOUIO OPUEHTUPYETCS B MaTepualie,
JEMOHCTPHUPYET TMOJIHbIE W pPa3BEpHYTbIE 3HAHUS IO TEeMe, OTIMYHO 3HAeT
OCHOBBI pa0OTHI B OJTHOM M3 TTAKETOB MATEMaTHIECKOTO MOJICITUPOBAHUSI.

«XOopouro»

IIporpamma HanucaHa TIOJHOCTBIO WM IIOYTH IOJHOCTBIO, IIOYTH BCE
TpeOOBaHUSI BBIIOJHEHBI; B OKHE IIPOIpaMMbl CTPOMUTCS OJUH TIpaduk,
napamMeTpsl KOTOPOTO MOXKHO PETyJIUpOBaTh, a B HHTEp(deiice mperycMOTPEHBI
2-3 sneMeHTa peryaupoBKd. EcTe HeOousblMe HeloueTsl IO BU3yallu3alluu
pe3yabTaTOB MOEIUPOBAHMS B OKHE MocTpoeHus rpaduka. CTyIeHT XOpouio
OpUEHTHpPYETCS B Marepuaie, JOCTaTO4YHO OBICTPO 3aMedaeT M HCIpaBIIseT
COOCTBEHHBIE OLIMOKH, JEMOHCTPUPYET IOJHbIE M Pa3BEpHYThIE 3HAHUS I10
TE€ME, XOpOILIO 3HAET OCHOBBI padOThHl B OJHOM M3 MAKETOB MATEMAaTUYECKOTO
MOJEIIMPOBAHUS.

«yIlOBJIETBOPH
TEIBHO»

[IporpaMmMa HamucaHa 4acTUYHO, HO OCHOBHAsl 4acThb MPOTpamMMbl MPU ITOM
MOJHOCTBIO (PYHKIIMOHAIbHA; TPEOOBAHNUS K BBINOJIHEHHIO 33/1aHUS BBIITOJTHEHbI
4acTUYHO, HO Oosiee yeM Ha 60%; B OKHE MpOrpaMMbl CTPOUTCS OJUH rpaduk, B
uHTepdeiice NpeaycCMOTpeH XOTs Obl OJMH 3JIEMEHT pEryJIMpPOBKH/3aJaHUS
napamerpa. CTyIeHT yAOBIETBOPUTEIBHO OPUEHTUPYETCS B MaTepuaie, He
Bcerja ObICTPO 3aMeUaeT U He BCET/1a MOXKET UCIPABUTh COOCTBEHHBIE OLINOKH,
JEMOHCTPHUPYET MpUEMJIEMbIE 3HAHMS IO TEME, MOXET MPOU3BOAUTH MPOCTHIE
JENCTBHUS B OJJHOM U3 [TAaKETOB MaTEMATUYECKOT0 MOJIEIMPOBAHHUS.

«HEYOOBJICTBO
PUTCIIEHO»

[Iporpamma He HammcaHa, TUOO HamUcaHa JIMIIb HEOOJbINAs 4acTh, KOTOpas
HepaboTocrocoOHa; TpeOOBaHMsI BBHITIOTHEHBI MeHee, ueM Ha 60%; pe3yabTaTsl
MOJICTIMPOBAHUSI HE BBIBOJSATCS, HE MPEIYyCMOTPEH OKOHHBINH MHTepdeic mim
HET PEeryJIMpPOBOK MapaMeTpPOB MOJAETupyeMoro oObekTa/mporecca. CTyaeHT
IUI0XO OPHEHTHUPYETCS B Marepualie, MpH OTBETE YacTO JOMYCKaeT OIMIMOKH,
KOTOPBIE HE MOXKCT CaMOCTOATCIBHO MCIIPABUTH, 3HACT BBI6paHHI)II\/'I IIaKET
MAaTEMATUYCCKOTr0O MOACITINPOBAHUA JIUIIb MOBEPXHOCTHO.
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