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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
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PaGouas mporpamma coctaBieHa B COOTBETCTBUU € TpeOOBaHUAMU DedepanbHozo
20Cy0apcmeenHo20 06pa308amenbHO20 CManoapma no HanpaeIeHuIo N0020MoBKU
11.04.04 Dnexmponuxa u HAHOINEKMPOHUKA, YMBEPHCOEHHO20 npukazom MunobpHayku
Poccuu

om 22 ceHTs0ps 2017_2. M 959 | OC JAB®Y, ymeepoicoennoco
om 20 2 Mo :

PaGouas mporpamma oOCyXJeHa Ha 3aceJaHWW JenapTamMeHTa oOmed u
IKCIEPUMEHTAIbHON (U3UKH, TPOTOKON Ne 5 ot «28» deBpansa 2023 r.

1.0. TUPEKTOpPA JeTMapTaMeHTa O0IIeH U AKCIIEPUMEHTATLHON (DU3UKU: KaHJ. XUM. HayK,
noueHt Kopouenues B.B.

Cocrasutenu: k.¢.-m.H. Tutos II. JL.

BixaguBoctok
2023



Oo6opoTHas ctopoHa TuTyinbHOTO Jucta PIT/]

1. Pabouas npoepamma nepecmompena Ha 3acedanuu Jenapmamenma
ooweli U OIKCNepUMEeHMANbHOU (QU3UKU U  YmeepicoeHa Ha  3ace0anuu
Henapmamenma obwetl u IKCNepuUMeHmatbHoU UUKY, HPOMOKOL OM  «»

2022.Ne

2. Pabouas npoepamma nepecmompena na 3acedanuu Jlenapmamenma
ooweli U OSKCNepUMEeHMANbHOU (QU3UKU U YymeepicoeHa Ha  3ace0anuu

Jlenapmamenma obweil u IKCnepumMenmaibHoOu QU3UKY, NPOMOKOL OM  «»
2022.Ne

3. Pabouas npoepamma nepecmompena na 3acedoanuu Jlenapmamenma
ooweli U OIKCNepUMEeHMANbHOU (QuU3UKU U  ymeepoicoeHa Ha  3ace0anuu

Llenapmamenma ooweil u IKCnepuMenmaibHoOu QU3UKY, NPOMOKOL OM  «»
2022.Ne

4, Pabouas npoecpamma nepecmompena na 3aceoanuu Jlenapmamenma
obweli U OIKCNEPUMEHMANbHOU QU3UKU U  YMEepHcOoeHa HaA  3ace0aHuu

Henapmamenma obwetl u sIKcnepumMenmanbHol QU3UKY, HPOMOKOL Om  «»
2022.Ne

S. Pabouas npoepamma nepecmompena na 3aceoanuu Jlenapmamenma
obweli U OIKCNEPUMEHMANbHOU  QU3UKU U  YMEepHcOeHa HaA  3ace0aHuu

Henapmamenma obwetl u IKCnepumMenmanbHou QU3UKY, HPOMOKOL Om  «»
2022.Ne




AHHOTaIII/Iﬂ AUCHUIIJINHbI
Camonooobue u xaomuueckasi OUHAMUKA 8 ¢M3MH€CKMX npoyeccax

OOmass TPyIOEMKOCTh JOUCHUIUIMHBI COCTAaBIAET S 3auéTHBIX  CIUHUIY/
180 akameMuyeckux 4acoB. SIBiseTCS NMCHUIUIMHOMN MO BBIOOpPY, M3ydaeTcs Ha _ 2
Kypce U 3aBepIlaeTcsl IK3aMeHOM. YUYEOHbIM IUIAHOM IMPEeIyCMOTPEHO MPOBEIACHHE
JICKIIMOHHBIX 3aHATHH B 00bEME _ -  4acoB, NMPaKTHYECKUX/IadopaTopHbix - /54
YacoB, a TAK)KE BBIJICIICHBI YaChl HA CAMOCTOSITEIIbHYIO paboTy cTyneHTa B oobeme 126
qacoB (B TOM unciie 36 4acoB Ha MOATOTOBKY K DK3aMEHY).

S3BIK peajan3anuu:

Pycckui

Hean:

[lomyuenune 0a30BBIX 3HAHWK MO OCHOBaM TeOpUM (PpPaKTaIoB (MU OCHOBHBIX
HAyYHBIX HANpaBlIeHUH, B KOTOPBIX OHA HCIOJB3YETCs), MO €€ MPUMEHEHHUIO IS
paccMoTpeHus psga GU3MIECKUX 3a7ad, a TAKXKe TMOTYyYCHHE MPAKTUYECKUX HABBIKOB I10
MOJICTUPOBAHUIO (PAKTAIBbHBIX OOBEKTOB, IMPOLIECCOB, CHUCTEM M pacuery ux
(dpakTalbHBIX  XapaKTePUCTUK Ha TIEPCOHANBHBIX KOMIIBIOTEpaxX B  TaKeTax
MaTeMaTHYeCKOTO MOJEITUPOBAHHUS.

3agaun:

® 03HAaKOMJICHHE C OCHOBAMH T€OPUHU JHHAMUYECKOTO Xa0ca;

® O03HaKOMJIEHHE C OCHOBaMH T€OpUHU (hpaKTayoB;

® pPACCMOTPEHHE CIIOCOOOB TPEJACTABICHUSA XAOTHUYECKUX CHUCTEM, TOHSATUHN
($a30BOr0 MPOCTPAHCTBA U ATTPAKTOPA, KJIACCU(UKALIUU aTTPAKTOPOB;

® paccMOTpeHHE TIOHSATUS (pakTaabHONW pa3sMEpPHOCTH U KiaccUUKaAIUU
dbpakTanos;

® pPACCMOTPEHUE pA3JNIMYHBIX CIIEHAPUEB IIEpexojla K Xaocy, IOCTPOCHHUE
OuypKaIMOHHON TUarpaMMBbl;

® BBHIUKCIICHHE (PPAKTATHLHOU PA3MEPHOCTH AJI Pa3IUYHBIX (PpaKkTaIbHBIX OOBEKTOB

Pa3HBIMU CIIOCOOAMU;

e 0030p COBPEMEHHBIX HAyYHBIX OO0JacTedd, B KOTOPHIX MPHUMEHSIOTCS TEOPUS

(dpakTanoB ¥ TEOPUsI AMHAMUYECKOTO Xa0Ca;



® paccMOTpEHHE TeOpUHU (PpaKTaIOB MPUMEHUTENHHO K (DU3NYECKUM 3a/1auam;

e MpuOOpETEHHE HABBIKOB MOJICIIMPOBAHMS XAOTHUYECKHUX MPOIECCOB, CHUCTEM B
MMAKETaX MaTEMATUYECKOTO MOJICJIMPOBAHUS;

® MpUOOpPETEHHE HABBIKOB pacueTra (PaKTAIbHBIX XapaKTEPUCTHUK Pa3TUIHBIX
€CTeCTBEHHBIX M  MOJEIBHBIX  HMCKYCCTBEHHBIX OOBEKTOB B  IaKeTax

MaTEMaTHYECKOTO MOJCIUPOBAHUA.

JIns ycmenrHoro OCBOSHMsI y4yeOHOTro maTepuana CTYJICHThl JOJDKHBI MPOUTH

«®Puszukn», «BpIcniell MaTeMaTHKU, «DU3UKN»

KYpChI «abopMaTUKm.

Kype
HEOOXOJMM I TOHUMAaHUA psAga SBICHUNA, K KOTOPHIM TIPUMEHSIOTCS TEOPHS
JTWHAMHYECKOT0 Xaoca U Teopusi (ppakTajoB, MX BHYTPEHHUX MEeXaHU3MOB. HekoTophie
pasnensl «Bpicmielt Marematukuy» TpeOyHOTCS Kak MPU HM3YYCHUH OCHOB TEOPUHU
dbpakTanoB, HaNpUMEpP, MPU PACCMOTPEHUHU TOHSATUNA PA3MEPHOCTH U MHOXKECTBA, TaK U
B JaJbHEHIIEM TpPU MOJEIUPOBAHUU, HAMpuMep, psabl Dypbe, UCMONB3yeMbIE IS
CIEKTPaIBHOTO TIpecTaBieHus mpoieccoB. «HpopmaTrnkay HEOOX0MMMa Kak 0a30BbIC
3HaHUS  BBIUUCIUTEIIBHOM  MaTeMaTUKU M OCHOBHBIX  KOHCTPYKIIMH B
MPOrpaMMUPOBAHUHU, KOTOPBIE UCIOIB3YIOTCS JJIsi OCBOCHUSI MAaTEMATHYECKUX MMAKETOB
B YaCTH XaOTUYECKOM TMHAMUKHU U (PaKTaILHOTO MOJICITUPOBAHHUS.

N3yuaembiii Matepual, B CBOIO oOuepelb, SBIsSETCS Oa3od g HU3y4eHUs
MOCJICYIONINX JTUCHUIIINH (U3UYECKOTO IHMKJA, BKIIOYAIOIIUX MaTeMaTHYECKOE
MOJICJIMPOBAHUE XAO0TUUECKUX U (PPaKTATbHBIX O0BEKTOB, ITPOLIECCOB, CUCTEM.

KomMrmiereHmu CTy1IeHTOB, MHANKATOPHI X JOCTHKEHUS U PE3yIbTaThl 00yYeHUS

10 JUCHUILJINHEC.

Kon u HaumeHOBaHHIE
npodecCHoHaTBEHOM
KOMIIETEHIINH
TIK-3 CnocobeH ocBanBaTh

Tum 3aga4 npogeccnoHanbHON
NeSITeNIbHOCTH

KO,Z[ U HAUMCHOBAHUC MHAMUKATOpA
JOCTHXXCHHUA KOMIICTCHIIMN

Hayuno-uccnenoBarensckuil [IK-3.1 paspabaTbiBaeT TpeOOBaHUS K

MIPUHOUIIBI TUTAHUPOBAHUA U cpeacTBamM MMPpOBCACHUSA
MCTOJbI aBTOMATHU3allnuH OKCIICPUMCHTA, KOHTPOJIA "
OKCIICPUMEHTA HAa OCHOBE JUArHoCTUKHU

MH(POPMALIUOHHO-
WU3MEPUTENBHBIX KOMITJIEKCOB
KaK CpPEICTBA MOBBIIICHUS
TOYHOCTH U CHWKEHHUS 3aTpaT
Ha €ro NpoBeJeHUE, OBJIAJIEBATh
HAaBBIKAMY MU3MEPEHUI B
peaslbHOM BpEMEHH

[IK-3.2 pa3pabaTeiBacT NPOCKTHEIE
MaTepuajbl TP IUJIAHUPOBAHUU U
aBTOMATH3aLMM  JKCIICpUMEHTa B
n30paHHO 00J7acCTH 3NEKTPOHUKH U
HAHORJICKTPOHHUKHU

I[IK-3.3  Tectupyer u
JIMAarHOCTHKY
HAHODJICKTPOHUKH

MIPOBOJTIUAT
H30eTINI




Hayuno-uccnenoBatenbckuit

[IK-4 Cnoco0eH Kk opranuzanuu
¥ IIPOBEJICHUIO

[IK-4.1 nnaHupyeT OCHOBHBIE JTallbl
9KCIIEPUMEHTAIBHBIX HCCIIEJOBAaHUI

3KCTIEPUMEHTAIIbHBIX [IK-4.2  caMOCTOSTEIbHO  MPOBOJIUT
UCCIICIOBAHUY C IPUMEHEHHEM | SKCIICPUMEHTANBHBIC  HCCIICTOBAHUS,
COBpPEMEHHBIX CPENICTB U UCTIONb3Ysl COBPEMEHHBIC CpPEICTBA H
METOJIOB METOJIBI

Hay4uno-uccnemoBaTenbCKuit I1K-6 Crnioco0en mranuposath 1 | [TK-6.1 JIEMOHCTPHUPYET 3HAHHC

MIPOBOJIUTH 3KCIIEPUMEHTHI 110
MOJIEJIUPOBAHUIO U
IPaKTUYECKOMY OIIPEIEIICHHIO
CTPYKTYpPBI U CBOWCTB

MaTepuaoB, MEPCIEKTUBHBIX UCCIICIOBAHUM

JUTSI SJIEKTPOHHUKH M IIK-6.2 ocyliecTBIsSCT MOACIUPOBAHUE

HAaHOJICKTPOHUKH u MPaKTHYECKOES oIpeseseHue
CTPYKTYPBI ¥ CBOWCTB MaTepHaIOB
[1K-6.3 MIPUMEHSET METO/IBI
MaTeMaTHYeCKOTO OTIMCAHHUS

METOJIOB HCCICAOBAHUS TOBEPXHOCTHU
HU3KOPa3MEPHBIX CTPYKTYpP, OCHOBHBIX
TUTIOB W TapamMeTpoB JabOpaTOPHBIX
YCTAHOBOK JUISI  DKCHEPUMEHTAIbHBIX

(u3MUeCKUX MPOLECCOB, MPOTEKAIOLINX
B HU3KOPa3MEPHBIX CTPYKTypax

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

HaumeHnoBaHue nokazareiis OLCHUBAaHUA
(pe3ynpTaTa 00y4eHUs 10 TUCIUILIMHE)

[TK-3.1 pa3pabaTbiBaeT
TpeOOBaHUs K CpeICTBAM
IIPOBECHNUS SKCIIEPUMEHTA,
KOHTPOJISL U TUAarHOCTUKU

3HaeT OCHOBHbBIE CTAHJAPThl, TEXHUYECKUE YCIIOBHUS U APYTHE
HOPMaTUBHBIE JTOKYMEHTBHI, periIaMeHTUPYIOLINE
MPOU3BOACTBO MAaTE€PUAIIOB U U3JIEIIUNA 3JIEKTPOHHOW TEXHUKMU;
[IOCJIEIOBATEIbHOCTh ~ KOHTPOJIS,  IPOBEIEHHUS  OLEHKHU
COOTBETCTBHUSI TOTOBBIX M3JEJIHUNA PaA3IMYHBIM HOPMATHUBHBIM
JOKYMEHTaM;  HEOOXOAMMBbIE  XapaKTEPUCTUKH  CPENCTB
W3MEpPEHHM, NPUTOAHBIX [UJI IPOBEICHHUS JKCIIEPUMEHTA,
KOHTPOJISI U TUATHOCTHKY B BBIOPAHHOM MpeMETHON o0nacTu

YMeeT pyKOBOJACTBOBATHCS  IIOJIOKEHHUSAMH  CTaHIAPTOB,
TEXHUYECKUX PETJIaMEHTOB, PETYIHPYIOIIUX POU3BOJICTBO
MaTepUaloB U H3ACIHNA JJICKTPOHHOW TEXHUKH; ONPEACIATH
HEOOXOAMMBIE  XapaKTEPUCTUKH  CPEACTB  HM3MEpEeHuil,
NPUTOJHBIX Ui KOHTPOJS W JHWAarHOCTUKM B BBIOpaHHOU
MpeAMETHOM 001acTi

Brageer HaBbIkaMu UCIIOJIB30BaHUS CTAHAAPTOB, TEXHUYECKUX
pPErIaMEHTOB, PETYJIUPYIOIUX MPOU3BOACTBO MaTEpPHAIOB U
W30EIUN  DJIEKTPOHHOM  TEXHHUKU; OpraHU3alMOHHBIMU
OCHOBAaMHM METPOJIOTUA TMPUMEHUTEIBHO K MPOU3BOJACTBY
W3IeNIMA  MHMKPOSJIEKTPOHUKHM;,  HABbIKAMHU  OIpPEACIICHUS
HEOOXOTMMBIX XapaKTePUCTUK CpEeACTB W3MEPEHHI,
MPUTOJHBIX JUIsI KOHTPOJS ¥ JIMarHOCTUKA B BHIOpAHHOM
MpeAMETHOM 001acTi

ITK-3.2 pa3pabaTbIBaeT MPOCKTHBIC
MaTepuabl IpU INIAHUPOBAHUU U
aBTOMATH3aIMH YKCTICPUMEHTA B
n30paHHON 001aCTH AIEKTPOHUKHU
Y HAHODJICKTPOHHUKH

3HaeT OCHOBHBIE ATambl pa3pabOTKU MPOEKTHBIX MAaTEpPUANIOB;
paziyHble METOAMKHU TPOBEACHHS SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM B 3aBUCHUMOCTH OT BHJA 3a/layd; CIIOCOOBI
aBTOMaTHU3ALNHI HKCIIEPUMEHTAIBHBIX UCCJIeI0BAHUIA;
MpPaKTUYECKHEe METOJUKH aBTOMATHU3allUd  HMCCIEAOBAHUS
MapaMeTpoB MOJIYIMPOBOJIHUKOBEIX MAaTEpUATIOB M MPHOOPOB;
pa3iIMyYHbIe YCTAHOBKH JJISl U3MEPEHHUSI TapaMETPOB 3JIEMEHTOB
1 YCTPONCTB MUKPO-, HAHODJIEKTPOHUKHU

YMmeer  pa3pabaThiBaTh  NPOEKTHBIE  MaTepHalbl  IpH




Kon n nanmMeHoBaHMe HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

HanmenoBanue nokazaresns OLlEHUBAHUS
(pe3ynbTara 00ydeHus 0 JUCITUILINHE)

TUTAHUPOBAHUN IKCIIEPUMEHTA; yMeer BBIOMPATh
aBTOMAaTH3UPOBAHHbIC YCTaHOBKH ISt MIPOBEACHUS
IKCIIEPUMEHTa B COOTBETCTBHM C  IPEABSIBISCMBIMU
TpeOOBAHUSMU; BBIOMpAaTh  HA  TPAKTUKE  METOJBI
UCCIIEJOBAaHUS TApaMeTPOB M XapaKTEPUCTHK DJIEMEHTOB M
YCTPOHCTB ~ MHUKPO-, HAHORJIEKTPOHUKM HA  pa3IM4YHBIX

YCTAHOBKAX C IEJbIO TOJTYYEHUs TMOAPOOHOW M JIeTaIbHOMN
nH(OpMAaIINH, XapaKTePU3YIOIIed 00BEKT UCCIICIOBAHUS

Bnaneer HaBBIKAMU COCTaBJICHUS OIPOOHBIX
OKCIICPUMCHTAJIbHBIX MCTOAUK I/ICCJIG,Z[OBaHI/Iﬁ AJI TTOJIYUCHUA
neTanpbHOW wWHMOpManuu 00 aHAIM3UPYEeMOM OOBEKTE;
METOJIOJIOTHEH  TEOPETHUYECKUX U  IKCIEPUMEHTAIbHBIX
HCCIeOBaHUN B 00JIacTM  (PU3MKU  TOJYIPOBOJHUKOB U
CXEMOTEXHUKH JUIS UCCIICIOBAHUS XaPAKTEPUCTHK MPUOOPOB,
CHCTEM, YCTaHOBOK pa3JIMYHOTO HA3HAYCHUS; BIAJCET
HaBbIKaMHU, IMO3BOJIAIONIUMH aBTOMATU3UPOBATH SKCIICPUMCHT,
OTHOCSIIHICS K 00JIaCTH IEKTPOHUKH Y HAHOJJICKTPOHUKH

[1K-3.3 TecTupyeT u NpOBOJIUT
JMAarHOCTUKY U3JIETNIA
HaHORJIEKTPOHUKHI

3HaeT OCHOBHBIE TEXHMYECKHE CpEACTBA HU3MEPEHMI,
KOTOPBIMH TOJb3YIOTCS MPHU €IUHUYHOM, MEJIKOCEpPUHHOM HU
CEpUHHOM MPOMU3BOACTBE B MHUKPO- U HAHOIJIEKTPOHUKE;
MOCJIEIOBATEbHOCTh ~ KOHTPOJIA,  IPOBEAEHUS  OLIEHKU
COOTBETCTBHUSI TOTOBBIX H3JICIUN PA3IUYHBIM HOPMAaTHBHBIM
JOKYMEHTaM

YMeeT HuCmoJib30BaTh TEXHUYECKHUE CPEACTBA HU3MEPEHUM,
IIPUMEHsAEMBbIE B CEpUHHOM  IIPOM3BOJCTBE  W3JEIUHI
MHUKPO3JIEKTPOHUKH; OCYIIECTBIIATh KOHTPOJIb XapaKTEPUCTUK
TOTOBBIX M3JIEIUH U UX COOTBETCTBUE OCHOBHBIM IOJIOKEHUAM
HOPMAaTUBHBIX JTOKYMEHTOB

Brnaneer HaGopoM pa3HOOOpa3sHBIX TEXHUYECKHX CpPEICTB
U3MEPEHHH JUIS PEIICHHS IHPOKOTO CIIEKTPa M3MEPUTEIBHBIX
3aja4,  BO3HUKAIOIIUX  MIpPU  TPOM3BOJACTBE  H3JEIHUU
MHUKpPO3JIEKTPOHUKH; TpPHEMaMHd W METOAaMHU  KOHTPOJIS
XapaKTepUCTHK TOTOBBIX W3JENUH M COOTBETCTBUS HX
3asBJICHHBIM HOPMaM.

[1K-4.1 muranupyeT OCHOBHBIS
9Tallbl SKCIICPUMCHTAJIbHBIX
HUCCIIEIOBAHNN

3HaeT crmocoObl IJIAHUPOBAHWS M OCHOBHBIE  3TaIlbl
AKCIIEPUMEHTA; CIOCOOBI OOOCHOBAHHOTO BBIOOpAa METOIUK
SKCHEPUMEHTAIbHBIX ~ HMCCIEIOBAHUN;  CIIOCOOBI  BBIOOpA
cCpeAcTBa  HM3MEpPEHHs Uil pelIeHHs  KOHKPETHOU
M3MEPUTEIbHOM 3aJauu; NPAKTUYECKHE METOAMKH
WCCIICIOBAHMSI TTapaMETPOB MOIYIIPOBOAHUKOBBIX MaTEpPHaIoOB
U IpUOOPOB; METO1bI 00PaOOTKH PEe3yIbTATOB U3MEPEHUN

YMeeT miuaHUPOBaTh AIKCHEPUMEHT; BbIOMpaTh METOAUKH U
cpeacTBa I/IBMepeHHfI AJIL SKCIICPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/Iﬁ
MapaMeTpoB  y3JOB JJIEKTPOHHOW TEXHUKH;, IPOBOAUTH
M3MEPEHHUST  pA3IWYHBIX  I1apaMeTpoOB  IpU  KOHTPOJE
MIPOU3BOJICTBEHHBIX MPOLIECCOB; CAMOCTOSITENIbHO H3Yy4aThb U
IIOHUMATh, CIICUAJIbHYIO HAay4YHYIO u MCTOANYCCKYIO
JUTEpPaTypy, CBA3AHHYIO C IUIAHUPOBAHUS JKCIEpUMEHTa U
OTACIIIBbHBIX €ro JTAaIlOB npu IMPOU3BOACTBE I/IB,Z[e.HI/Iﬁ
3JIEKTPOHHOU TEXHUKU




Kon n nanmMeHoBaHMe HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

HanmenoBanue nokazaresns OLlEHUBAHUS
(pe3ynbTara 00ydeHus 0 JUCITUILINHE)

Bnaneer HaBBIKAMHU TUTAHUPOBAHHUS IKCIICPUMEHTA;
COCTaBJICHUA OJSKCIICPUMCHTAJIbHBIX MCETOAUK HCCHGHOBaHHﬁ;
HaBBIKAMH BBIOOpA METOIWKH W CPEACTB HM3MEPEHHH JUIs
JKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUM MTapaMeTPOB MaTEpHaAJIOB
U TpuOOpOB TIPH TIPOHM3BOJCTBE DIICKTPOHHOH TEXHUKH;
MPAKTUYECKUMH CIIOCOOaMU KOHTPOJIS 33JaHHBIX MapaMeTpoOB
NpH  PEHICHHH W3MEPUTENBHBIX 337ad B IPOU3BOJCTBE
BHGKTpOHHOfI TCXHUKH, B 3aBUCUMOCTH OT THUIIA UCCICAYECMOI'O
Marepuasia Win npuoopa

[1K-4.2 camocTosATETbHO TPOBOJUT
AKCIICPUMEHTAIIbHBIC UCCIICIOBAHMSI,
KCIIO0NIb3Ysl COBPEMEHHBIE CPEICTBA
W METOJIBI

3HaeT OCHOBHEIE MCTOAUYCCKUC MHCTPYKIHNU U PCKOMCHAAIIUN
[0 TPOBEICHHUI0O H3MEPEHHH B pa3UYHBIX YCIOBUAX W
00paboTKe pe3ynbTaTOB OJHOKPATHBIX M MHOTOKPATHBIX
HAOMIOICHUH  TNPU  HM3MEPEHUSX; 3HAET  COBPEMCHHBIC
U3MEpUTENbHBIE TPUOOPHI, UCIOIb3yeMble JUIsI MPOBEACHUS
IKCTIIEPUMEHTATBHBIX MCCIICIOBAHNI; 3HAET OCHOBHBIC METO/IbI
MPOBCACHUA SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I

YMeeT mnoap30BaThCsi COOTBETCTBYIOLIMMHU METOJINYECKHUMHU
MHCTPYKIUAMH W PEKOMEHAAIUSAMU TpPH IUIAHUPOBAHUU U
MPOBEACHUU HW3MEPEHM, TMpu 00pabOTKe pPe3yIbTaToOB
OJTHOKPATHBIX U MHOTOKPATHBIX HAOIIOICHUN TIPU H3MEPEHUU;
MOJIb30BaThCSl  CIIPABOYHOW JIMTEPATypOd M TEXHHYECKOH
JOKyMEHTAlMeH, NPUIIaraéMOW K CpeACcTBaM W3MEpEHUus U
KOHTpPOJISI; YMEET IM0JIb30BATHCSI COBPEMEHHBIMH METOJMKAMH,
BKJIIOYAIOIIMMU  NIPUMEHEHME  COBPEMEHHBIX  CPENCTB
W3MEpPEHUI

Bnaneer METOANKAMHU BbIOODA, MTOCTPOEHUS
MOCJIEA0BATEIbHOCTH IPOBENCHUS JKCIEPUMEHTA, pacyera
pe3yibTaTa, BBIUHCICHUS IOIPEIIHOCTEH, OCHOBBIBASCH Ha
METOAMYECKUX HWHCTPYKIUAX, PEKOMEHIAIUAX; HaBbIKAMHU
WCIIOJIB30BaHNUSI TEXHUYECKOW JOKYMEHTAlMM Ha CPEACTBO
M3MEPEHUs TPU  pacyeTe MOrPEeIIHOCTed B YCIOBHSX
U3MEPEHUH, OTIMYAIOIIMXCA OT HOPMalbHBIX; BIAJECET
COBPEMEHHBIMM METOJaMH M  CPEJICTBAMH  MPOBEJCHUS
AKCIEPUMEHTAIbHBIX HCCIIEIOBAHUN

[IK-6.1 nemMoHCTpHUpYET 3HAHHE
METO/0B MCCIIEIOBAHUS
MOBEPXHOCTH HU3KOPA3MEPHBIX
CTPYKTYpP, OCHOBHBIX TUIIOB U
rapamMeTpoOB JJaOOPaATOPHBIX
YCTAaHOBOK JJISI SKCIICPUMCHTAJIbHBIX
HUCCIIEIOBAHNN

3HaeT cmocoObl BBIOOPHI METOAUK ASKCHEPUMEHTAIBHBIX
WCCIE0BaHMI; YCTPOWCTBO IOJYNPOBOJIHUKOBBIX TPHOOPOB
pa3NUYHOTO  HA3HAYCHMS;  PA3HOBUAHOCTU  YCTPOMCTB
ANEKTPOHUKU U HAHOAJIEKTPOHHUKH; MPAKTUYECKHUE METOJUKH
MCCIIEIOBAHMSI MTapaMETPOB MOIYIIPOBOAHUKOBBIX MaTE€pPHUajIoOB
1 TIPUOOPOB; COBPEMEHHOE COCTOSIHUE JTOCTHKEHUH, TTPoOIemM
U MyTel uX peueHus B (U3MKe NOTYyIPOBOTHIKOB

YMeeT aHaIM3UPOBaTh HA OCHOBE (DM3WYECKUX 3aKOHOB M UX
CIEACTBUM TEOPETUYECKHUE MOJENU PA3JIUYHBIX SIBICHUN B
MOJYMPOBOJIHUKAX U COOTBETCTBYIOIIMX MOJYIPOBOJIHUKOBBIX
npuOOpOB;  CaMOCTOSATENBHO  M3y4aTh W IIOHHUMATh;
CICHMANBHYI0 HAy4YHYI0 W METOJMYECKYIO JIUTEPATypYy,
CBSI3aHHYI0O ¢  mpoOieMaMd  COBpPEMEHHOW  (U3UKU
MOJYNMPOBOJHUKOB M  HU3KOPA3MEPHBIX CHUCTEM; yMEET
BBIOMPATH TUIIBI U XapPaKTEPUCTUKHU JIAOOPATOPHBIX YCTAHOBOK
JUISl  TIPOBEJICHHS] OKCIEPUMEHTAIBHBIX HCCICIOBAHUN B




Kon n nanmMeHoBaHMe HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

HanmenoBanue nokazaresns OLlEHUBAHUS
(pe3ynbTara 00ydeHus 0 JUCITUILINHE)

COOTBETCTBYIOIICH MPEIMETHOIN 00IaCTH

Bna;[eeT CHOCOGaMI/I OIMMUCAHUSA PA3JIUYHBIX MCXAaHU3MOB
MPOBOJIMMOCTH ¥ SIBIICHHH B TIOJYIPOBOJHHKAX; HABBIKAMHU
COCTaBJICHHUA SKCICPUMCHTAJIBHBIX MCTOAUK I/ICCJIG,Z[OBaHI/Iﬁ u
coco0aMu  omucaHusl  (HU3HUKO-MATEMATHYCCKUX  MOJCIICH
IIOJIYIIPOBOIHUKOBBIX npubopoB, SIBJICHUH B
MONYIIPOBOJIHUKAX W HMX  XapaKTePUCTUK Ha  OCHOBE
(U3MYECKUX 3aKOHOB; METOJOJIOTHEH TEOPETHYECKUX U
AKCIICPUMEHTAIBHBIX ~ WCCJIENOBaHUN B oOnacTtu  (Pu3uku
MOJIYITPOBOJHUKOB JJIA ONpCACIICHUA HGOGXOZ[I/IMBIX
XapaKTEPUCTHK TPUOOPOB, CHUCTEM, YCTaHOBOK pa3IHYHOTO
Ha3HAa4YCHUA

[1K-6.2 ocymiecTBisieT
MOJICJIUPOBAHUE U MTPAKTUYECKOE
orpezieNieHUue CTPYKTYPhI U CBOMCTB
MaTEepUaJIoB

3HaeT OCHOBHBIE (PM3UUECKUE 3aKOHBI, a TaKXKe IOJOKECHHUS
Teopuu (PpakTaJoB U JUHAMHUYECKOTIO Xaoca, MPUTOAHbBIE IS
MIOCTPOEHHUS TEOPETUUECKUX MOJEIEH Pa3JIMYHbIX SIBICHUN U
3¢ (PeKTOB, BO3HUKAIIIMX B MaTepHaiaXx M YCTPOUCTBaX
MHUKpPO- W HAHO3JEKTPOHUKH; 3HAET CIOCOOBI COCTaBIICHUS
MaTEeMaTHYECKHX MoJienen u BBIUHCIIUTEIBHOTO
MOJEIIUPOBAHUSA Il KOJUYECTBEHHON OLIEHKH IPOIIECCOB,
MPOTEKAIOIIUX B MaTepHallax W YCTPOWCTBaX MHUKpPO- U
HaHOAJIEKTPOHUKHU; 3HAeT Croco0bI MIPaKTHUYECKOTO
OINpEeJIETICHUSL CTPYKTYPBI U CBOMCTB MaTE€pPHaJIOB U YCTPOMCTB
MHUKpPO- U HAHOXJIEKTPOHUKH C MPUMEHEHHEM COBPEMEHHBIX
METOJIOB HCCJIEIOBaHUsI M aBTOMAaTU3UPOBAaHHBIX CPENCTB
W3MEPEHUS

VYMeeT onpenensaTe GU3NIECKUE 3aKOHBI, a TAK)XKE ITOJIOKCHHUS
TEeOpUH (PaKTAIOB U TUHAMUYECKOTO Xaoca, MPUTOIHBIC JUIS
MOCTPOCHUSI TEOPETHYECKUX MOJENCH Pa3IMYHbIX SBICHUN U
3¢ eKTOB, BO3ZHHKAIOMIMX B Marepuaisax M YCTPOHCTBax
MHKpPO- W HAHODJCKTPOHUKH,  YMEET  COCTaBIATH
MaTeMaTHYeCKUe MOJEIH M MPOBOJIUTH BBIYUCIUTEIHHOE
MOJICTTMPOBAHHUE ISl KOJMYECTBEHHON OIICHKH IIPOIECCOB,
NPOTEKAIOIIMX B MaTepualiax M YCTPOHCTBaX MHKpPO- U
HAHOAJIEKTPOHUKH; YMEET OIPENeNATh CTPYKTYpy U CBOMCTBa
MaTepUaJoB W YCTPOHCTB MHKPO- M HAHOAJICKTPOHUKH C
NPUMEHEHHEM COBPEMEHHBIX METOJOB MCCIECIOBAHUSA U
aBTOMATH3UPOBAHHBIX CPEJICTB U3MEPEHHS

Brnaneer HaBblkaMu onpezaeneHUs (GU3NYECKUX 3aKOHOB M UX
CIICZICTBUH, a TakXke IMOJOKEHUH Teopun (QpakTajioB u
JUHAMUYECKOTO  Xaoca, MPUTOAHBIX JUIsl  TOCTPOEHHUS
TEOPETUYECKUX MOJIENICH pPazIUuYHBIX SBIEHUH U 3(h(EeKToB,
BO3HHUKAIOIIMX B Marepuanax M YCTPOMCTBaX MHUKpO- U
HAaHOAJIEKTPOHUKHU;  BJIAJEeT  Pa3IMYHBIMH  CIIOCOOaMHU
BBIOOpA/COCTaBICHUS MaTeMaTHYECKUX MOJEJIEN u
BBIUUCIIUTENIFHOTO  MOJEIMPOBAHUS U KOJIWYECTBEHHOU
OLIEHKM MpPOLECCOB, MPOTEKAIOUIMX B MaTepuajax H
YCTPOHCTBaX MUKPO- U HaHOZJIEKTPOHUKH; BJIQJICET HAaBBIKAMU
INPAKTUYECKOIO  ONpENEeNEeHUuss  CTPYKTypbl M CBOMCTB
MaTEpUaJIOB M YCTPONCTB MHUKPO- W HAHODJEKTPOHHUKH C
IPUMEHCHHEM COBPEMEHHBIX METOJOB MCCIEIOBAHUS U




Kon n nanmMeHoBaHMe HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

HanmeHoBaHMe TIOKa3aTess OICHUBAHUS
(pe3ynbTara 00ydeHus 0 JUCITUILINHE)

ABTOMATU3HWPOBAHHBIX CPCACTB USMCPCHUA

[1K-6.3 npumeHsieT METOIbI
MATEMATHUYCCKOI'O OITMCAHUA
(hU3UYECKUX TPOIIECCOB,
MPOTEKAIOIINX B HU3KOPa3MEPHBIX

CTPYKTypax

3HaeT OCHOBHBIC UJIEU U METOABI TEOPHH (PPAKTAIOB U TEOPUU
JMHAMUYECKOT0 Xaoca JUIsl ONMUCaHus (PU3MUSCKUX MPOIECCOB,;
3HACT OCHOBHBIC METOAbI BBI‘-II/ICJ'II/ITG.HBHOI\/'I (bH3HKI/I nu
MaTEeMaTHYECKOTO MOJCIMPOBAHUS  PAa3IUYHBIX  SIBIICHUH,
mporeccoB, OOBEKTOB, B TOM UucClIe B  o0mactu
HAHOAJIEKTPOHUKH, CTPYKTYP MOHIKEHHON pa3MEPHOCTH

YMeeT HCNONb30BaTh OCHOBHBIE HIEHM M METOABI TEOPHUH
(bpakTalioB W TEOPUU JAUHAMUYECKOTO Xaoca ISl OMUCAHUS
(bu3MYeCKUX MPOIECCOB; YMEET aHAIU3MpPOBAaThH HAa OCHOBE
(U3NYECKUX 3aKOHOB U UX CIICACTBUN TEOPETHUYECKHE MOJIEIU
pa3IMYHBIX  SIBICHUN,  MPOLIECCOB, OOBEKTOB;  yMEET
CaMOCTOSITENTFHO M3y4aTh U IOHUMATh CIICIUATBHYIO HAYUYHYIO
U METOJIUYECKYIO JIMTEpaTypy, CBA3aHHYIO C BOIPOCAMHU
BBIYHCIUTEILHOTO MOJICIIUPOBAHHUS

Brnaneer wmetomonorueit Teopun  (pakTaloB W TEOPHH
JMHAMUYECKOTO Xaoca JiIsl ONUCaHus (PU3UIECKUX MPOILIECCOB,
B TOM 4YHCI€ B HHU3KOPa3MEPHBIX CTPYKTypax; BIaIceT
HaBBIKAMU COCTaBJICHHUS aJTOPUTMOB JJISi pelieHHst (U3UKO-
MaTeMaTHYeCKUX 3a1ad, JUIsi MOJACTHPOBAHUS PAa3TUIHBIX
SBJICHUM, TPOLECCOB, OOBEKTOB Ha OCHOBE (PU3UUECKUX
3aKOHOB; BJIQJICCT HABBIKAMH MPUMEHEHHS MOJYyYCHHBIX
3HaHUM ¥ pe3yabTaToOB MOJCIMPOBAHUS IS PELICHHUs
KOHKPETHBIX TPAaKTUYECKHUX 3a7ad B BHIOPAHHOH MpeaMETHOU
obnactu

Jlnst hopmupoBaHMs BBHITIIEYKa3aHHBIX KOMIIETCHIIMA B paMKaxX JIUCIUILUIAHBI

«Camonooobue u xaomuyeckas OUHAMUKA 8 (hu3udecKux npoyeccaxy TPUMEHSIIOTCS

cdieayroame 06p330BaTeJ'IBHBIe TCXHOJIOTMU H MCTOJbI aKTI/IBHOFO/I/IHTepaKTI/IBHOF (0)

oOyueHus: mpoOJIeMHOE 3aHATHE, AUCKYCCHS, METO]] aHAJIN3a KOHKPETHBIX IPUMEPOB.

|. Tpymo€MKOCTb TUCHUILUIMHBI U BUABI YICOHBIX 3aHATUN 1O JUCIUTINHE

OOmast TpyA0eMKOCTh AWCIMILIUHBI cocTaBiisier 5 3auétHeix emunamn (180

AKaJCMHNYCCKHUX IIaCOB) .




Il. CrpykTypa JuCUUIIIMHBL:

®opma o0yueHus — ounas

KonndecTBo 9acoB 1Mo BuaaM y4eOHbBIX
& 3aHATUN ¥ pabOTHI 00yUaIOIIETOCs Dopmbi
HaumenoBanue pasznena 13) a N
Ne g = MIPOMEKYTOUHOU
JUCIMUIIINHBI > % = o © o g
O 2 ks = 3 3 3 aTTecTaluu
S
=~
OKk3ameH
1 | Temsr 1-4 3 27 45 (BompoCHI K
ak3ameHy 1-16)
DK3aMeH
2 | Tems! 5-8 3 27 45 (BOITPOCHI K
sK3ameny 17-32)
HUroro: 54 90 36

l1l. COOEPXXAHUE TEOPETUYECKOM YACTHU KYPCA

Tema 1. OcHOBBI Teopum AMHAMHYECKOro xaoca. [loHsaThe arrpakrTopa u
(¢azoBoro npocrpancrea. @PpakTajbHOCTH CCYCHUH ATTPAKTOPOB

OCHOBHBIE TIOHSITUE TEOPUHU AMHAMUYECKOTO Xaoca. OCHOBHBIE CBOWMCTBA Xaoca.
HenunenHnocTp 51 JNETEPMUHUPOBAHHOCTb. OpakxTalibl KaK pe3ynpTar
GYHKIIMOHUPOBAHUS HENMHEWHBIX JUHAMHYeCKHMX cucteM. I[lonstue o (dasoBom
MPOCTPAHCTBE. Y CTOMYMBOCTh TPAaCKTOPUH B (ha30BOM MPOCTPAHCTBE. 3aBUCUMOCTH OT
HaYyaJbHbIX YCIOBUM.

CriocoOnI 3a/1aHus TTOBEICHUS Xa0TUYECKUX CUCTEM (TMIOTOKH, Kackajbl). Onucanue
JUHAMUYECKUX CHCTEM uepe3 cucTeMbl AuddepeHunanbHbIX ypaBHeHUH. UuclieHHOe
pemienue cucteMbl auddepeHnranbHbIX ypaBHeHUM. [loHSITHE O TpagUIIMOHHBIX
(oxyc, LUK, TOP) U CTPAHHBIX ATTPAKTOPAX.

Tema 2. ATTpakTOpbl NPOCTEHIIUX XAOTUYECKHX CHCTEM. DJIEKTPOHHbBIE
reHepaToPbl Xa0TUYECKNX CUTHAJIOB

Kinaccuueckne aTTpakTOpbl: aTTPAKTOPHI TUIMA YCTOWYMBBIA IHKJI, (OKYC, TOP.
COOTBETCTBYIOIIUE MM 3aBUCUMOCTH OT BpEeMEHHU. TE€pMUH «CTPAaHHBIA aTTPAKTOPY.
Otobpaxenue JHo. Otobpaxkenue Mkemp.

Cuctema Jlopenua-Pécciepa u ee arrpaktop. ABTokoJsieOaTesnbHas peakius Mo
A.Teropunry. CBOHCTBa CTpaHHBIX aTTPAKTOPOB.

Octummstop  Yensl. Ocuumumsitop  Ban-gep-Ilons.  Ocmwsarop  Jdyddunra.
HeaBTOHOMHBII aBTOTEHEpPATOp C KECTKUM BO30Yx)AeHHUEM. KapThl AMHAMUYECKUX
PEKUMOB.




DNEeKTPOHHBIE TEHEPAaTOpbl XAOTHYECKUX KOJEOaHUl MU COOTBETCTBYIOLME UM
arTpakTopel. ['eneparop Kusmko-IlukoBckoro-Pabunosuua. I'enepatop JImutpuea-
Kucnosa. Cxema JI.Yya.

AHnanu3 paboThl aBTOreHepaTopa MPU HATUYMM IIyMa. MeToj JuHeapu3alluu.
CraTuctrueckas JTuHaMHKa (pa30BOM aBTOMOICTPONKH.

CnocoObl  omucaHWsi CTPAHHBIX AaTTPAKTOPOB M TOBEACHHUS XAOTHYECKUX
nuHamuueckux cucteM. Ceuenus [lyankape. [lokazarenu JIsmyHoBa.

Bnusgnue mryma Ha popMy aTTpakTOPOB XaOTUYECKUX CUCTEM.

Tema 3. Onucanue mNOBeAeHHA XAOTHYECKMX CHCTEM B 3aBHCHMOCTH OT
3HAYEeHU# yNpaB/sgomux napamerpos. CuieHapum nepexoaa K xaocy

Jnnamuka nonyisiuuii. YpaBHeHue @epxronbera. Da3oBoe MPOCTPAHCTBO,
TPAEGKTOpUsl CUCTEMBI, arTpakTop. HapymeHne ycTOMYMBOCTM UM TeEpexod K
Xa0TUYECKOMY TMoBeAeHHI0. OnucaHue MOBEACHUS JIUHAMUYECKOW CHUCTEMBbI 4epe3
ToueyHoe oroopaxkenue. IIpouenypa Kéuurca-Jlamepes. Cuenapuit ®eiirenbayma
nepexoa K Xxaocy uepes Oudypkanuu yaBoSHHs epUoa.

Cuenapuii Proang-TakeHca nepexoaa K Xaocy 4epe3 paspyLleHUE ABYXYaCTOTHBIX
konebannii. Cuenapuii [lomo-ManHeBUISI TIepexoga K Xaocy 4epe3 MepeMexacMoCTh
(3a cueT yBeIMYEHHUS YMCIIa XaOTUYECKUX BCIIIECKOB).

Tema 4. bupyprauuonnas ruarpamma. Kapra imHaMu4ecKuX pe:KUMOB

BnusgHue ynpapisomUX MapaMeTpoB Ha THUIl MOBEJECHUSA cUCTeMbl. M300paxeHue
3aBUCUMOCTH MOBEICHUS CHCTEMbI OT 3HAUEHUS! YIPABIIAIOMIMX TAPaMETPOB MPU PA3HOM
ux KoiuuectBe. budypkaunonnas guarpamma (ciay4yail 3aBHCHUMOCTH  OJHOTO
yOpaBsIOWIEro  napamerpa). budypkanuvonHas  auarpamMma i CLEHapHs
Oeiirenbayma. [loctpoenue OudypkanmonHoit muarpammel  Ha [IK.  Kapta
JTUHAMUAYECKHUX PEXKUMOB (CIy4yail 3aBUCMMOCTH OT JBYX YHNPABIIAIONINX MTapaMETPOB).

Tema 5. Camonono0Hble ciaydaiiHble Tpoueccbl ¢ 0000IIEeHHO-
runepoonyeckumM @ypbe-crekrpom

CamonogoOue cTeneHHbIX 3aKkoHOB. Camorogo0ue IIyMOB €O CHEKTPaJIbHOM
MJIOTHOCTBIO, TOAYUHSIONICHCS 00001eHHO-TunepOonueckoMy 3akoHy. CTeneHb ux
ciydaitHocTh/HecyvaitHocTu. [loHsiTHe O 1ymMax. ANJTUTUBHBIA O€JNbIM TayCCOBCKHIA
myM. [lonstue 06 aBTokoppensuroHHoN QyHkuuu. Ilonstue cBépTku. Po30BbIl 1HIym
KaK TICUXO0AaKyCTHYECKHM OHKBUBAJIGHT Oeyoro myma. MHTerpam oT OpOYyHOBCKOIO
JBUKEHUS (BUHEPOBCKHUI mpouecc) — KOpUYHEBbIM myM. CHEKTp MOIIHOCTU KPHUBBIX
U3MEHEHUs! 1IeH Ha (POHJOBOM M BAMOTHOM pblHKaX. CuHuU 1myM. YepHblid IIyMm,
COOTBETCTBYIOIIMN KaTtacTpopuueckuM siBiieHUusIM. VHTeprpeTalysi UHTETpUPOBAHUS U
muddepennupoBanus kak oneparuil ¢puiabTpanuu. CKOpPOCTh chaia aMIUIUTYAHO-
YaCTOTHOW XapaKTEPUCTUKH JIJIsl PUIIBTPOB MEPBOTO MOPSIIKA.



OneHka cCTemeHu CIy4alHOCTH IIpoliecca NpH IOMOIIM IIOKasarens Xepcera.
3Ha4YEHHsI MMOKA3aTeNsl, COOTBETCTBYIOIIHNE PA3IUYHbIM IIyMaM. ABTOKOPPEISLUOHHBIE
¢yskun mymoB. CBs3b MOKa3aTelss XepcTa M CTEIEHHOTO TMOoKa3aTels CIEKTPaIbHON
IJIOTHOCTH LIyMa.

Tema 6. OcHoBHbIe moJIOkeHUsT Teopum ¢PpakraioB. Kiuaccupuxamus u
npuMepbl PPaKTAIbHBIX 00bEKTOB

Beenenne B Teopuio (¢dpaktanoB. OCHOBHBIE OTIMYHUS TJIAJIKUX OOBEKTOB
eBKJIUJOBON T€OMETpUM OT MPUPOIHBIX 00BeKTOB. OrpeneneHue (¢pakrana 1Mo
b.MannensOpoty. PaccMoTpenue ecTecTBeHHBIX (pakTaloB Ha IMpuMepe OeperoBoi
JIMHUY.

[lonsitue pasMepHOCTH THagkux U (PpakTanbHBIX 00BEekTOB. Kriaccubukarms
bpakTaIbHBIX O0BEKTOB (MaTeMaTH4ecKue W (u3nyeckue (ppaxTaibl, MOJKATETOPHU).
OcHoBHBIE MaTeMmaTuueckue (Qpaktanbl: «mbulb» Kantopa, «cHexunka» Koxa,
«canderka» CeprnuHCKOTO, OINpeaeNeHre WX pa3MepHOCTH. HapylieHune 3akOHOB
EBKJIUJIOBOM TEOMETPUU Ha TMPUMEpPE COOTHOIICHUS TEPUMETPOB H  IUIOMIAACH
(bpaKTaTbHBIX «IIIECTUYTOJILHUKOBY. [[puMephl eCTeCTBEHHBIX (PpaKTATHHBIX OOBEKTOB.

Tema 7. ®@pakransl B 3ajade mnepkoasuuu. PpakraiabHble CTPYKTYPbl B
MOJeJIAX C arperauue, orpanuyeHHon nuddysuei

PaccmoTpenue 3a1aun nepKoJSALMM Ha KBAaAPATHOW pelieTKe. 3ajada MepKOISIIUN
1o y3iam u mno cBszsaMm. Omnpezenenre nopora nepkossiuuu. [losiBnenue ppaxkTanbHbIX
KJIACTEPOB IIPU JOCTMKEHHH ITOpOra MEPKOJSINUMU. 3aKOH PACIHpENETeHUs pPa3MeEpOB
KJIacTepoB. PaccMoTpenue 3a1aum epKoSIIUK Ha PEIIETKAX Pa3InuHON CTPYKTYPHI.

Orpannuennas nuddysueit arperanus. [lomyuenue ¢QpakTaabHBIX CTPYKTYp IMpHU
CIIy4ailHOM OJIy>KIaHUHM YaCTHUIl U TMOCIEAYIOMEM «IPUWIHIAHUI K YK€ MOTy4eHHOMY
kjacrepy. PasHoBuAHOCTH, MOTH(PUKALINH.

Tema 8. Cnioco0bl onpenesieHus1 GppakTajibHOIl pa3MePHOCTH MHOKECTBA

OKCIEpUMEHTaIbHbIE  CIOCOOBI  ompeaesieHuss  (pakTadbHONM  Pa3MEpPHOCTH.
Jlorapudmuueckne ocu. Metonuka ['paccOeprepa-Ilpokauuo. HWudopmarmonnas
pa3mepHocTh. KoppensiunoHHass pa3MepHOCTb, KOPPENALUOHHBIN uHTerpan. CrekTp
pasmepHocteit Penbu. MynbTudpakranbHble MHOXKECTBA. Buasl  (ppakTanbHOCTH.
dpakTalbHOCTh TeOMETpUYECKass U (PpaKTadIbHOCTh CTPYKTypHas. [peBecHbie rpadbl
KaK MpuUMep O0BEKTa CO CTPYKTYpHOU (pakraibHOCThIO. DpakTaiibHas pa3MepHOCTb
KAaK OTHOIIIEHUE DHTPOMUM.



IV.COJJEPXXAHUE ITPAKTUYECKON YACTU KYPCA

JlaboparopHsblie padoTsl (54 yac.)

JlaGopaTtopnass pabora Nel. OOmmue cmoco0bl NOCTPOEHHS W3BECTHBIX
¢ppaxranos. Ilocrpoenme «nblLim» Kantopa, «cHexunkm» Koxa, «canderkm»
CepnuHckoro u apyrux ¢ppakranosn (8 yac.)

1. B Hauasne 3aHITHS KaXK/bIH CTYJEHT BHIOMpAECT OJAMH U3 (PpaKTaIbHBIX 00BEKTOB
JUTSL TIOCTICAYIONIETO CaMOCTOSITEIPHOTO IOCTPOCHHUS Ha KOMITBIOTEPE IPU TTOMOIITH
makerTa MaTeMaTUYECKOTO MojieupoBanms. DpakTadl MOXKET OBITh BbIOpaH Kak
CaMOCTOSITEIILHO, TaK M BMECTE C TPEToaBaTesIeM.

2. Jlanee HEOOXOIUMO TOHSATH MPE0OpPa30BaHKE, KOTOPOMY TOIBEPTAETCS KK bl
AJIEMEHT (paKTaia Ha TeKyIIeH UTEPaIHH.

3. [locTpouth Bpy4dHYI0 HECKOJBKO UTepanuii (3-4) nns BeiOpanHoro ¢ppaxkrana. Ha
KOKIOM WTepaluu IMPOHYMEpPOBaTh Y3JIOBBIE TOYKM (¢pakTana (Hampumep, cleBa
HaIpaBo).

4. YCTaHOBUTHh 3aBUCHUMOCTh YHCJIa Y3JOBBIX TOYEK OT HOMEpAa HWTEpaluud |
XapaKTep WU3MEHEHUS HOMEPOB KpaHUX TOYEK KAKOTO-JIMOO dJIEMEHTA MPHU Mepexoe K
CHEAYIOLIEN UTEPaLINH.

5. YcTaHOBUTD, KAaKHME HOBBIC Y3JIOBBIC TOUKH IMOSBIISIOTCS B KKIOM JIEMEHTE TIPH
nepexoe K CIeayIoneld nTepamnuu, KaKUMHA OyIyT X HOMepa.

6. 3amporpaMMupOBaTh B ITUKJIE MOJYyYEHHBIEC 3aBUCHMOCTH ISl MPEeoOpa3oBaHUM
2JIeMEHTOB (hpakTaja (0OBIYHO ITMKJIOB JBA: TIEPBBIA — JUII HOMEpA MUTEPAIlUH, BTOPOH —
JUISL  TIPOXOKJICHHMsSI TI0 BCEM OJJieMeHTaM (pakraia C 1eIbl0 MPUMEHEHUS
npeodpazoBanus). [Ipumedanue: yucio urepanuidi He JOJDKHO ObITh OonbmuM (). s
Hayayia MOXKHO 33JlaTh 4-5 uTepanuil mocTpoeHus (pakraia, U TOJBKO TOCIE OTJIAJKH
paboThI MPOTPAMMBI ATO YUCIO MOKHO IIJIABHO YBEIIUYUBATD.

7. BeiBecTH pe3ynbTaThl BCEX HMTEpAllMid HAa JKpaH Ha OJHOM JUOO Ha PasHBIX
rpagukax B OAHOM OKHe. Eciam Bce uTeparu HpHUBOIATCS HA OJHOM rpaduke, TO
HEOOXOJMMO 3a/laTh COOTBETCTBYIOIIEE BEpPTHUKAJIHHOE CMEIICHHE BO HU30ekKaHHE
HajoxeHus. OTIeNbHO BBIBECTH UTOTOBBIN Pe3yJIbTar.

8. Y0eauThcst B TOM, 4TO 3TO ACHCTBUTEIBHO (hpaKTaj, Ipu MOMOIIYM HHCTPYMEHTA
MacITabMpOBaHUs: TPU yBEIMUYCHUM MaciuTaba ¢dopma (pakTana coxpaHsercs 0
OTIPEICJICHHOTO MOMEHTA (B 3aBUCMMOCTH OT YHUCJIA MMPOBEACHHBIX UTEPALIHI).

Tunogoe 3adanue No2:

[TocTpouts n300paxenue Ppaxrana Kanropa (KantopoBa «1bLiby) A 3aJaHHOTO

yuciaa utepauud n. He pexomeHayercs 3azmaBath N Oonbiie 7-8 (HEOOOCHOBAHHO
BO3pACTET BPEMS BBIUUCIICHUN).

Tunoeoe 3adanue Ne3:

[Toctpouts u3oOpakenue ¢Ppakrana Koxa («cHexxunka» Koxa) ans 3amaHHOTO




yucia urepauuii n. He pexomenmyercss 3amaBaTh N Oosbline 6-7 (HEOOOCHOBAHHO
BO3PACTET BPEMS BHIUYUCIICHUN ).
Tunoeoe 3aoanue No:

[TocTpouTs M300pakenue «koBpa» CEpIUHCKOTO IS 33JaHHOTO YKCIIa UTEpaIuit
n. He pexomennyercs 3amaBath N Oombiie 7-10 (HEOOOCHOBAaHHO BO3PACTET BPEMs
BBIYUCIICHUN).

Jlaboparopuass paGora Ne2. AHaJU3 JIOTHCTHYECKOI0 OTOOpaKEHUS.
IHocTpoenue upouenypsl Kénurca-Jlamepes mnpu pasjMYHBIX 3HAYEHHUSAX
ynpasJsioniero napamerpa (/7 gac.)

B nHauvane 3aHATHS mpenojaBaTeiab AAET OCHOBHBIE TEOPETUYECKUE CBEIECHHUS O
JOTUCTHUYECKOM OTOOpaXKEHHH, ONMUCHIBAIOIIEM TUHAMUKY YUCICHHOCTU MOMYJISILUU, U
0 METOJMKE MOoCTpoeHus quarpamMmmbl Kénurca-Jlamepest.

3aTeM MHIUBUIYAIBHO KaXAOMY CTYACHTY WX TPYMIE CTYACHTOB U3 2-3 4eIOBEK
JAIOTCSl 3HAUCHUS YIPABJISAIONIET0 mapameTrpa (3 3Ha4eHus1), i1 KOTOPhIX HEOOXO0IUMO
rpaduuecku (6€3 UCTOIB30BAaHUS YUCICHHBIX PE3yIbTaTOB) peain30BaTh Npoueaypy (B
TeTpaju, PU NOMOIIHU XyAoxkecTBeHHBIX cpeAcT [IK unum Ha nocke).

CnenctBueM TpaUUYSCKHX CIIOCOOOB IIOCTPOCHHS  SBISIOTCS HEH30E)KHBIC
HETOYHOCTH B JUHAMHUKE CHUCTEMbI, OCOOCHHO BOJM3HM TOoUeK OudypKanud M JPYyrux
XapaKTepHBIX TOYEeK. B pe3ynprare dYero BO3HUKHYT MPOTUBOPEUUS MEXIY
JMarpaMMamH CTYJEHTOB.

HeoOxoaumo 00CyauTh BO3HUKIIKME MPOTHBOPEYHUS W TPUNATH K KOPPEKTHOMY
pe3ynbTaTy, yIOBIETBOpsiolleMy Bcex. Ha »arame JUCKycCMM  TOJIb30BaThCS
BBIUMCIUTENbHBIMU CPEICTBAMU aHan3a cueHapus Deiiren0ayma 3anpemniaercs.

[Tocne Toro, kak pe3ynbTaTbl OBUIM OOCYXIEHBI, CTYAEHTHl CaMOCTOSITENIBHO
CTPOSIT TPAEKTOPUIO MOBEECHUS CUCTEMbI Ha KOMIIBIOTEPE JIsl BCEX 3a/laHHBIX 3HAYCHHM
YIOPABJISIIOLIET0 MapaMerpa npu nomoiu nakera mozaenupoBaHuss MathCAD (unum
ananora). [{is 3Toro Heo6XoANUMO:

1. Ilpoananu3upoBaTh KBaIPaTUYHYIO 3aBUCUMOCTh JIOTUCTUYECKOTO
otoOpaxkenus. [Ipu ycinoBum, 4To OTOOPAKEHUE CTPOUTCA B OCAX Xp U Xp+1 HA OTPE3KAX
ot 0 1o | (enMHUYHBII KBaApaT), BEBIYUCIUTH MAKCUMAJIBHYIO BEJINUYMHY YIPABISIOIIETO
napamerpa.

2. PeanuzoBaTth oTtoOpakeHue rpaduueckd Ha OCHOBE BblUMCIeHHUH. [ Haudama
HEOOXOJAMMO MOHATb, KaK CTPOATCS TOYKH TPACKTOPUU B (PA30BOM MPOCTPAHCTBE Ha
KOOpPJIMHATAX Xp U Xp+1. 3aT€M HEOOXOJUMMO YCTAaHOBUTH 3aBUCUMOCTH aOCIIUCCHI H
OpJIMHATHI COOTBETCTBYIOIIEH TOYKM OT OJHOIO-JBYX MPEAIIECTBYIOIIUX 3HAYEHUMU.
[Ipumeuanue: ynooHee BHIYUCIATh TOUKH [TapaMHU.

3. 3anporpaMMHpOBaTh YCTAHOBJICHHYIO 3aBUCHMOCTb M BBIBECTH TPAaCKTOPUIO
cuctembl Ha rpaduke. Ha s3Tom ke rpaduke mokasate napadoiy 3aJaHHONW aMILTUTY/IbI,
COOTBETCTBYIOILYIO OTOOPAXKEHUIO, U IPSIMYIO Xp+1=Xp.



I[aJICC IMOJYYCHHBIC PE3YJIbTAThl CBCPAIOTCA C MCTHHHBIMU H JCJIAI0OTCsA O6IHI/IG
BBIBOJBI.

Jlabopatopnass paGora Ne3. Ilocrpoennme u aHaau3 OUPYPKALUOHHOM
auarpammbl @eiirendayma. Pacuer yHnBepcajabHbIX KOHCTAHT (8 yac.)

3a/1a4uM BBIIOJIHAIOTCA B (HOPME KOMITBIOTEPHOTO MOJAEINPOBAHUS ¢ BO3MOKHOCTBIO
VHIUBUAIYAIBHOIO W TPYNIIOBOIO KOHCYJBTHPOBAHUS IIPEIOAABATEIEM B IIPOLECCE
pemenus. llpenBapurenbHo mpenogaBaTenb JaeT HEOOXOAMMBIE TEOPETUYECKUE
CBEJICHUS B JIEKLIMOHHOM KypcC€, a TAKXXE HEMOCPEACTBEHHO B Hayaje MPAKTHYECKOTO
3aHATHSA. 3HAKOMUT co cpemoit moaemupoBanus (MathCAD wmm ananorm), ecnm y
CTYJICHTOB OTCYTCTBYIOT HaBBIKH PaOOTHI C HEl.

Tunogoe 3adanue Nol:

[Toctpouts Oudypkanumonnyo auarpammy @elirenbayma Mnpu CIEAYIOMIUX
3a/IaHHBIX BXOJHBIX MapamMeTpax:

a) MUHUMAaJIbHOE 3HAUCHUE YIIPABJISIOLIETO apaMeTpa;

0) MakCUMaIbHOE 3HAYCHHE YITPABJISAIONIETO MTapaMeTpa;

B) KOJIMYECTBO TOYEK M0 YIPABJISIONIEMY ITAPAMETPY;

T') KOJIMYECTBO IUKJIOB (MUTEpaInii) OTOOpaKEHUS B KAXKIOW TOUKE;

1) KOJIMYECTBO OTOOPaKaeMbIX IIMKJIOB B KaXJI0W TOYKE.

Hampumep:

a) 3,0;

0) 3,5;

B) 100;

r) 500;

1) 50.

B pesynbraTe BhIMOMHEHUs AaHHOTO 3ananus B cpene MathCAD (wnm anamore)
JOJDKHA OBITh HamucaHa HeOOoJbINas MPOIEeAypa, BBIYUCISIONIAs COOTBETCTBYIOIIME
TOYKU OU(PYypKAITMOHHON AUArPaMMBbI 1JIs 3aJaHHBIX MTApaMETPOB.

Tunogoe 3adanue No2:

OnpenenuTh paccTosHue (IO YNPaBIAOIIEMY apameTpy) Mexay m-l u n-i

(cumTas oT HyJs) Toukamu Oudypxaruii ¢ Tounoctso 0,01.

B mpouecce pemieHust HEOOXOAUMO C 3alaHHOM TOYHOCTBIO OINPENETUTh 3HAUCHUE
YIPABISIOUIETO MapaMeTpa, Mpu KOTOPOM IPOUCXOAMUT PE3KOE M3MEHEHHE MOBEACHUS
CHUCTEMBI (3TO M €CTh TOUKa OMypKALIHH).

Tunogoe 3adanue Ne3:

Omnpenenutb paccTOsiHUE MO OPAMHATE OT M-H MO3UIUU OM(YpKaLUK O KaKIOH

U3 JIBYX CICAYIOIIMX U3 Hee TOYeK B (m+1)-i mo3uiuu (CYuTas OT HyJIs).

Tunosoe 3adanue No4:

OnpenenuTh PacCTOSHHE IO OpJAUHATE OT M-il Touku Oudypranuu 10 (m+1)-if u oT
(m+1)-i mo (M+2)-it (cumras OT HyJS), €CIM JBUTATbCS 110 BEPXHUM BETBSIM




OudypKaIMOHHOW TUarpaMMBl.
Tunoeoe 3adanue Ne5:

[Ipn kakOM 3HAYECHWH YMIPABISIONIETO TMapamMeTpa MOXKET HAOMIOIAThCA UK C
KpPaTHOCTBIO 87

Tunoeoe 3adanue No6:

Hccnemyst mpenen OTHOLIEHUSI pAaCCTOSIHUHM TI0 YIPABJISAIONIEMY MMapaMeTpy MEXTy

ToukaMd m u (m+1), mpu m-—>00, ONpPENeNUTh OJHO W3 YHHBEPCAIBHBIX YHCET
OeiirenOayma.

Ilpumeuanue: st TOCTpoeHUS  OUPYpPKAMOHHONM  AMArpaMMbl  MOTYT

UCIIONIb30BAThCSl PE3YNIbTAaThl MPaKTHUECKOTro 3aHsATus Ne2. B nomojsHeHHME K HHUM
HEOO0XOMMO:

1. ITonsats, utOo Kaxaas peanmu3auus npouenypbl Kénurca-Jlamepes sisercs
OJIHUM U3 cedeHHH Ou(ypKalMoHHON quarpaMmsel. budypkanuonHas furpaMma CiryKHUT
MHCTPYMEHTOM, IIO3BOJISIIOLUIMM ONHUCAaTh IIOBEACHHE CHUCTEMBl IpPU  Pa3INUHbIX
3HAYEHHUSIX YOPAaBIIOIErO IMapaMeTpa W TOHATh, KaKWe 3HA4YeHHs] MapameTpa
HEOOXOIMMO BBHIOMPATh JIJIsl COOTBETCTBYIOIIEH 3a4a4u.

2. lna moctpoeHus OuPypKalMOHHOW JuarpaMmbl HEOOXOIMMO  3aJaThCs
UHTEPBAJIOM M IIarOM HW3MEHEHHs YIPAaBIAIOLIErO IMapaMmerpa, YMCIOM HTepaluid u
YHICIIOM OTOOpaKaeMbIX 3HAYEHUM NPU KaKIOM 3HAYEHUM YIPABISAIOUIETO NapaMmeTpa.
Hanpumep: nnTepBan napamerpa 3...4, mar 0,01, yucno urepaumii B Touke 1000, u3
KOTOpbIX oToOpaxatorcsa 100 mocieqHux 3HaYEHUH.

3. 3anporpaMmMupoBaTh COOTBETCTBYIOIIME BBIUMCIICHUS. BriBectu
OudypKaIMOHHYI0 IUarpaMmy MoTo4yeuyHo Ha rpaduke. budypkanmonnas muarpamma
CTpPOUTCS B OCsX: alcrucca — 3HAYCHHME YIPABIAIOIIETO IapaMeTpa, OpJAuHaTa —
ACUMITOTHYECKHE 3HAUEHUS TMEPEeMEHHOH, TMOJy4eHHbIE MpPU MHOTOKPATHOM
UTEPUPOBAHUHU (K3 KOTOPBIX oToOpaxkaroTes 100 mocneanux).

Jlaboparopnass padora Ne4. Ilocrpoenme u aHaau3 (PpPaKTAIBHBIX
arrpakrtopoB JHO u Hkenwbl, arrpakropa Jlopenua-Pécciiepa. AHaan3 BJIHSAHUS
IymMa Ha opMy M YCTOHYHBOCTH ATTPAKTOPOB (/ 4ac.)

Brauane mnpemnomaBaTtens pa3z0uBaeT TPYIMIy CTYJAEHTOB HAa TOATPYIIBI W3
HECKOJIBKUX 4eloBeK. Kaaol M3 HUX NaeTcs MHAMBUAYAIBHOE 3aJaHUE — IIOCTPOMUTH
OJIMH U3 CTPAHHBIX aTTpakTopoB: DHo, Ukenwl, Jlopenua-Péccnepa. MoryT ObITh Takxke
3a1aHbl U JPYTUE TUIBI XA0TUYECKUX CUCTEM II0 KEJAHUIO CTYyACHTA MPU COTTIaCOBAHUH
C IPENOIABATEIIEM.

Kaxnas rpynna Ao/pDKHa IMOCTPOUTH B MAKETE MATEMATUYECKOTO MOJEIHPOBAHUS
HECKOJIbKO BApUaHTOB AaTTPAKTOPOB Uil PA3JIMYHBIX COYETAHUM  YIPABJISIOLIUX
[1apaMeTPOB, COOTBETCTBYIOLIUX KaK PEryJIIpHBIM, KBA3UIIEPUOAUYECKUM PEXKUMAM, TaK
U peXHMaM C Pa3IM4YHONM CTENEHbI XAaoTWYHOCTH. CouyeTaHus YIPaBISIOLINUX



napamMeTpoB MOTYT OBITh KaK 3a/IaHbl IIPENojaBaTesieM, TaKk U BEIOPaHbl CAMOCTOATEIBHO
(mpeaBapuTENbHO, [0 Hayala 3aHATHSA, HAa OCHOBE CaMOCTOSITEIBHOTO M3yYEHUs
BOIIPOCA).

Jlanee, B KaxAbpld W3 YOPABISIOMUX [MapaMETPOB TP  MOJICITMPOBAHUU
n00aBiIIeTCST KOHTPOJMPYEMBIM ypoBeHb Imyma. llemecooOpa3Ho i MPOCTOTHI
UCIIOJIB30BaTh TEHEPATOP CIIyYalHBIX YHCEJ C PaBHOMEPHOW IUIOTHOCThIO — INnd.
[TocTrosiHHast cocrtaBistomas (caM mapamMeTp) U ypoBEeHb IyMa (CpeaHee, IIHMpPHHA)
BBHIOMpAIOTCS TakuM o0O0pa3oM, YTOOBI CpEJAHMN YpOBEHb BEJIWYMHBI IapaMeTpa
OCTaBaJICSl HA TPEKHEM YPOBHE. A TMOJYNIMPUHA HUHTEpPBaja CIy4yalHON BEIUYUHBI
BBIOMpaeTcs paBHOU mocienoBarensHo: 10%, 25%, 50%, 75%, 100% oOT BenMUYUHBI
CYMMapHOT0 CpeAHEro (mapameTp+irym) 3HaYeHUs.

Jlmst  BceX 3HAYEHWM CTPOSITCS AaTTPAKTOPhl W BU3YaJbHO CPABHUBAIOTCA.
[Ipouenypa mpoBOAUTCS IJIsi BCEX 33JIaHHBIX MapamMeTpoB. MOXKHO Tak)ke BHOCUTh LIYM
B Pa3JIMYHbBIC MapaMeTPhl OJJHOBPEMEHHO B KOHTPOJHMPYEMOU Mpomopiuu. Takke Mmpu
HAJIMYMA BPEMEHU HCCICAYSTCS BIHMSHHUE ITyMa Ha PEKHMBI C Pa3IMYHON CTEMEHBIO
XAaO0THUYHOCTH.

[Tomy4yeHHbie pe3ynbTaThl OOCYXKIAIOTCS B TPYININE W JACNAIOTCS BBIBOJBI O
CPaBHUTEJIHPHOW YCTOMYMBOCTH ATTPAKTOPOB PA3IMYHBIX CHCTEM MpPH HAJUYHH ITyMa
3aJIaHHOM aMIUTUTY/IbI, & TAK)Ke 00 YCTOMYMBOCTH CUCTEM TIO PA3IMYHBIM ITapaMeTpam.

JlaGoparopuass padora NeS. MopeaupoBanue mnoseaeHusi cxembl JL.Uya B
nporpamme MathCAD (wiu anajsiore). Pacuer mapamMeTpoB cxemMbl ISl 32IAaHHOTO
pe:xkuma u MoaeaupoBanue B nporpamme ElectronicWorkbench (mam anasore) (7
yac.)

B pesynbrare BBIMOMHEHUS 3aJaHUS Yy KakJAOrO CTYJIEHTa JOJDKHBI OBITh
paccuuTaHbl HOMHHAJIBI 3JIEMEHTOB, BBIOpaHbI aKTUBHBIC DJIEMEHTHI, cOOpaHa pabodas
cxema TeHeparopa XaoTudyeckux curHaioB no cxeme JI.Uya B mporpamme Electronic
Workbench (Multisim).

B Hauvane 3aHATHS MpenojgaBaTeNlb KpPaTKO ONMCHIBAET 3aJaHUE W IPUBOIUT
OCHOBHBIE JTalbl pacyeTa 3JJIEMEHTOB CXeMbl. YaCTOTHBIM [Mama3oH TeHepaTopa
Ka)KIbli BEIOMpAEeT CaMOCTOSTENBHO IO COTJIACOBAHUIO C MIPENoaBaTesieM, B pe3yibTare
Yero y KaXJOro M3 CTYJICHTOB JOJDKHA OBITh CXeMa C YHHKaJbHBIMH 3HAUYCHUSIMHU
[1apaMeTpPOB DJIEMEHTOB.

CrynentaM mpeajaraeTcs peann30BaTh HEJIMHEWHBIM 3JIE€MEHT cxembl Yya Ha
KOHBEPTOPAaX OTPULIATEIBHBIX CONPOTUBIECHUN, COOpPAaHHBIX Ha ONEPaAlMOHHBIX
yeunurensax. Ilpum skenmaHmuM ydammecss MOTYT MPEMIOKUTh CBOK  peav3aluio
(o0mymMaHHYIO 3apaHee, 0 MPOBEICHUS 3aHATHUSA).

Taxxe B mpouecce pabOThl HEOOXOAMMO YCTAaHOBUTh MHTEPBAIbl 3HAUYEHUH
3JIEMEHTOB (XOTs OBl JIJIsl OJJTHOTO U3 PETYIUPYIOIINX IEMEHTOB — KaKOM-TM00 €eMKOCTH,
WHJYKTUBHOCTH, COIPOTHBIICHHS), B KOTOPBIX HAOJIOMAIOTCS PA3NIHYHBIE PEKUMBI



NOBEJACHUS — CTAllMOHAPHBIM pEeXUM (IMOCTOSSHHOE 3HAYEHHUE), MEePUOIUYECKUE

KOJIeOaHusl, XaOTHMYECKHUE AaTTPAKTOPhl PA3IWYHBIX TUIOB (B YaCTHOCTH, aTTPAKTOP
Double Scroll).

JlabopatopHast padora Ne6. BblumciaeHne pasMepHOCTH (PaKTAILHOIO
00beKTa, BJIOKEHHOT0 B JBYMepHOe mpocTpaHcTBO. IlocTpoeHme ciydailHbIX U
AeTEePMUHHMPOBAHHBIX (pakTanoB. Beluucienue MHPOPMALMOHHOU Pa3MEPHOCTH
(8 uac.)

3aaun BBIMIOJHAIOTCA B (DOPME KOMITBIOTEPHOTO MOAEIMPOBAHUS C BO3MOKHOCTHIO
WHAMBUAYAIBHOTO W TPYMIOBOIO KOHCYJIBTUPOBAaHHUS IMpernojaBaTelieM B Ipolecce
pemenusi. IlpeaBapurenbHO mpenoaaBaTeiab [JaeT HEOOXOIHWMbIE TEOPETHUYECKHE
CBEJICHHSI B JICKIIMOHHOM KypcCe, a TaKXe HEMOCPEJCTBEHHO B Hauaje MPaKkTHYECKOIro
3aHATUS. 3HAKOMHUT co cpenoid MoaenupoBanus (MathCAD wnm ananoru), eciu y
CTYJECHTOB OTCYTCTBYIOT HaBBIKH PaOOTHI C HEMl.

Tunogoe 3adanue Nel:

JlanHo JByMepHOE MOHOXpPOMHOE (4epHO-0enoe) u300pakeHue Kakoro-imdo

¢pakTarbHOTO O00BEKTAa (IpUMeEp: H300paKEHUE pEK, BETBb JIepeBa, CHEKMHKA,
dpakTalbHBIII OpHAaMEHT, o0nako, OeperoBasi JUHHS, IUIABYYHE JIBJIMHBI, KapTa
3Be3qHOTO HeOa u 1mp.). PeanmsoBate B BerumcnutenbHO cpene MathCAD (wnwm
aHajore) Mpoleaypy BbIYUCICHUS (paKTaTbHOM pa3sMepHOCTH (OrpaHUYeHHEe — JOO0
3aJlaHHasi TOYHOCTbh, JUOO OTHOIIEHHE MAKCUMAJIbHOTO M MUHMMAJIBHOTO MAacIITa0OB
paccMOTpEHHUS).

Jns perenus 3agauu M300pa)keHUe NPOOUTCS Ha oTHeNbHble (PparmeHThl. Ecnu
yacTb 0OBEKTa MOMNAAAeT B Kakou-mubo (parMeHTt, To OT cuuTaercs 3aHAThIM. [lanee,
MOJICYMTHIBAETCS YHMCIIO 3aHATHIX (PparMeHTOB Kak (PyHKUHS OT pa3Mepa ¢parmeHTa.
Hakion mnpsMoi, MOCTPOCHHOW B JIBOWHBIX JIOTapU(PMUYECKUX OCAX, U OyaeT
3HaueHHeM (pakTaibHOU pazmepHocTU. ClielyeT TOMHUTh, YTO B PEAbHBIX 00BEKTaX
npsiMasi MOJYYUTCS TOJBKO HA JOCTATOYHO OrPAHMYEHHOM YYacTKE, YTO HYXHO
YUUTBIBATH NPU 00paObOTKE pe3yabTaTOB.

Tunogoe 3adanue Ne2:

[Toctpouts M300pakeHne KPUBOM «JIpaKOHa» IJisl 3aJlaHHOTO YHUCJIa UTepanuil n.

He pexomennmyercsi 3amaBath N Oombmie 10-11 (HeoOOCHOBAaHHO BO3pacTET BpPEMS
BBIUHCIICHUI).

Tunogoe 3adanue No3:

[Toctpouth m300pakenne «koBpa» CEpIUHCKOTO Kak aTTPAKTHUBHOTO MHOXECTBA
CIIEyIOIIEero OToOpakeHusi (T.H. «Hrpa B Xxaoc»). BHadane BHYTpH TpeyrojbHUKA
BBIOMpAETCsl MPOU3BOJbHAS TOYKA. 3aTeM CIy4ailHO BbIOMpaeTCsl OJHA W3 BEPIIHUH

TpeyroyiibHuKa. HaxomuTcsi cepennHa OTpe3ka, 0Opa30BaHHOTO HAYAIBLHOW TOYKOW M
BBIOpPAHHOW BEPIIMHOW TPEYTOJIbHUKA. JTa CEPEeIUHA SBISICTCS HAYaJbHON TOUKOW IS
BTOpoil wurepanmu. Jlamee cHOBa ciydallHbIM 00pa3oM BbIOMpaeTcs BepIIUHA



TPEYroJibHUKa M MpoIlecc MOBTOpsieTcss. [IJis MOCTPOSHHS JOCTATOYHO «IUIOTHOTO
N300paKEHUSI HEOOXO0IUMO MPOBECTH HECKOJIBKO THICSY UTEpaITuil.

JlabopatopHass padora Ne7. OmpenejieHHe CHEKTPAJbHBIX XapPAKTEPUCTHK
XA0THYECKUX H IIYMOBBIX BpeMeHHbIX psaoB. UaenTndukanuss BHAa 1myma.
PekoHCcTpyKIMS aTTPaKTOpa MO BpPEeMEHHOMY psiay. BoluucieHue GpakrajabHbIX
pa3MepHocTeil BpeMeHHbIX psiioB. Ucnonb3oBanue nporpammsl fractan (8 yac.)

3aiaun BBINOJHAIOTCS B (hOPME KOMIBIOTEPHOTO MOJICIMPOBAHUS C BOZMOXKHOCTHIO
WHJVMBUAYAILHOTO W TPYNIOBOTO KOHCYJIBTUPOBAHUS MPENoJIaBaTeIeM B IPOIECCE
pemenus. llpenBapurenbHO TmpenoAaBaTeNb JaeT HEOOXOAMMBIE TEOPETUYECKUE
CBEJICHUS B JIEKLIMOHHOM Kypc€, a TAKXXE HEMOCPEACTBEHHO B Hayaje MPAKTHYECKOTO
3aHATHS. 3HAKOMUT co cpenodt monenupoBanus (MathCAD wnm ananorum), ecinm y
CTYJICHTOB OTCYTCTBYIOT HaBBIKH paOOThI C HEH.

Tunosoe 3aganue Nel:

Jana peanuzanus 1ryMornoa00HOTO WM Xa0THYECKOTO CUTHaNA (HarpuMep, B BUJIE

3HaYeHU B Qopme txt-¢aitna). HallTu criekTpanbHyIO IMIIOTHOCTh CUTHAJA, MOJIB3YACH
U3BECTHBIMH (YHKIIMSIMH, BCTPOCHHBIMU B MakeT MojaenupoBanus. [lo ¢opme cnekrtpa
CHENaTh COOTBETCTBYIOIIME BBIBOJBI O BO3MOXHOW MpUPOJE CUTHAIA (MOYTH
PEryJISpHBINA; ITyMOBOU (€CIH IIYMOBOM, TO KAKOW THUIT ITIyMa); XaOTHYECKHI1).

Tunoeoe 3adanue Ne2:

Jlana peanusanys 1yMOINog00HOr0 UM Xa0TUYECKOT0 CUTHaja (HalpuMmep, B BUJIE

3HaueHud B ¢opme txt-daiina). BwiOpate (azoBoe TPOCTPAHCTBO, MPOBECTH
PEKOHCTPYKIUIO aTTPAKTOpa, NOJb3ysACh TeopeMon Proams-Takenca. Ha ocHoBe
MOJIYYCeHHOTO aTTPAKTOpa CAENaTh BBIBOJLI O MPHUPOJE CUTHAIA (MTOYTH PETYIISPHBIN;
XAO0THYECKHI; IIIyMOBOH).

Tunosoe 3adanue No3:

Jan Tun myma (mpuMmepsl: Oenbli, pO30BbIA, KOPUYHEBBINA, YEpPHBIA, CUHUH,
¢uoneroBbiii). CreHepupoBaTh BPEMEHHYIO peaU3alMi0 JaHHOTO TUNA IIyMa
JIOCTATOYHOM JJIMHBI (HECKOJIBKO ThICSIY 3HaueHuil). Paccunrarh s Hee moka3aTenb
Xepcra. CpaBHUATH C TEOPETUYECKUM 3HAUCHUEM.

[Tocne pemenus 3ama4 ¥ MOTYYEHUST TIEPBUYHBIX HaBBIKOB PA0OTHI ¢ BPEMEHHBIMU
peanu3aIusIMi CUTHAIOB) MEPEXOAT K 00CYXKICHUIO.

[IpenomaBarens paer cryaeHTam 10-20 nucTOB, HAa KaXKIAOM M3 KOTOPBIX
oTneyataHa (C XOpOIIMM KadeCTBOM M pPa3pelICHHEM) peau3alius XaoTHYECKOTO,
IIyMOBOTO (C Ppa3jIWYHBIMU CTEMECHHBIMH TOKA3aTeJSIMU CIAJlaHusl CHEKTPaIbHOU
IJIOTHOCTH, Hanpumep, 1; 1,25; 1,5; 2; 2,25; 2,5; 2,75; 3,0) uiu KBa3UNEPUOIUIECKOTO
CHTHAJIA.

B xone oOcyxaeHusi cTyAeHTaM TMpeasiaracTcsi OMpeNeinTh, K KaKoMy KIaccy
CUTHAJIOB OTHOCHUTCS JIaHHAsl peav3alius; JOTOJHUTEIbHO JJI1 Xa0THYECKUX — K KaKou



U3 U3BECTHBIX CUCTEM; JIOIOJIHUTEIBHO Ul LIYMOBBIX — K KAKOW BEJIUYUHE CTEIICHHOIO
IIOKAa3aTelIsd Claja CIEeKTPaIbHOU INIOTHOCTH.

[Tocne oOMeHa MHEHHUSIMH M COTJIACOBAHMS CTYACHTHI BBIIBUTAIOT CBOM BEPCUH, a
IIPENOAAaBaTelb UX KOPPEKTUPYET, CONPOBOXKIAasi KOMMEHTAPUAMU 110 BUY PEATH3ALAN
Y COOTBETCTBYIOIIIMMU BBIBOJIAMH.

ITepen xax ot 1abopaTopHO PabOTON/MPAKTUUECKUM 3aHATHEM 00yUYaroIeMyCs
HEOOXOJMMO H3yYUTh COOTBETCTBYIOIIMI TEOPETHUYECKHA MaTepuan, TOBTOPHUTH
JICKIUHA, TPU HEOOXOIMMOCTH OOpPATUTHCS K CHUCKY OCHOBHOM U JIOTIOJTHUTEIHLHOMN
JUTEPATYPBl. DTO HEOOXOAMMO [JIi TOTO, YTOOBI MPUOIHM3UTEIHHO TPEICTABIATH
cenuduKy  UCCICAYEeMBbIX  MAaTEMaTHYECKUX  OOBEKTOB,  IOCJIEIOBATEIHLHOCTH
MPOBEICHUS PA3JIMYHBIX ONEpaluii, MOHUMAaTh, B YE€M 3aKIIOYACTCA CyTh KaXI0TO
MYHKTA U 1ENb 3aHITHS B LIEJIOM.

3ajaHue HA KypPCOBOM NMPOEKT

Howmep 3aganus BeiOupaercs mo nocieaHei nudpe HoMmepa 3a4eTHOW KHUKKU.

1. JlaHo KBagpaTHYHOE TOYEYHOE OTOOpakeHHe BHAA  Xps1=A-Xp-(1-Xp).
[loctpoutrs miis Hero OudypkanuoHHyro nuarpammy. Ilar mo ympasnsomemy
napaMmeTpy, YHUCIO UTEpaluid NpHU KaKIOM 3HAYEHUM IapaMeTpa, a TakKe HadajJbHOE
3HAYEHUE NePEMEHHON BbIOpaTh CaMOCTOATENbHO. OOBSICHUTH HAIIMCAHHBIN KOJI.

2. Ilonp3ysach OAHMM U3 H3BECTHBIX AQITOPUTMOB, IIOCTPOUTH KPHUBYIO
«apakoHay («apakoH» XapTepa-XeiTyas). OObsICHUTh HaTMCAaHHBINA KOJ.

3. Tloctpouts ¢paktan Kantopa (KantopoBa «mbuib»). OOBSCHUTH
HanucanHbli koA. IIpemycmorpers Monupukamuu (B YAaCTHOCTH, PETYIUPYEMBIC
OTHOIIICHUS OTPE3KOB U BHECEHUE CIIy4allHOCTH BO (paKTa).

4. TIloctpouth «koBep» CepHMHCKOrO KaK pealu3alUil0 «UIPbl B Xaocy.
OOBsACHUTH HanUCaHHBIM KoA. OO00IMUTE MPOLEAYPY Ha IPOU3BOIBHOE YHUCIIO BEPLINH
(He Tombko 3). Ilpemycmorpers Moaudukanmuu (B YaCTHOCTH, pPEryJUpyeMbIe
«BEPOSITHOCTUY BEPIIMH U BHECEHHE CITyYallHOCTU BO (PpaKTal).

5. Iloctpouth  «cHexuHkKy» Koxa. OOBSICHUTH  HAmUCaHHBIA  KOJI.
[Mpenycmotrpers Moaudukanuu (B 4aCTHOCTH, PETYJIHPYEMbI€ OTHOILIEHUS OTPE3KOB U
BHECEHUE CIy4alHOCTU BO (paKTal).

6. TIloctpouts H-(ppakran. J[nuHy BepTUKaNbHBIX JIMHUWA BHIOpATh B JBa pasa
MeHblle Topu3zoHTanbHOW. Koadduiment wmacmraObupoBanusi 1Hpu  MOCTPOCHHUU
cienyromed wutepauun BbiOpath paBHbIM  0,45. OOBSCHUTHL HaNMCaHHBIA KOJI.
[IpenycMmoTperb MoauduUKaluu (B YaCTHOCTH, PETYJIHPYEMbIE OTHOILIECHUS OTPE3KOB U
BHECEHHUE CITy4allHOCTU BO (ppaKTal).

7. Peanm3oBaTh 0IMH U3 AITOPUTMOB omnpeaeneHus ppakTaibHONU pazMEepHOCTH
3aIaHHOIO0 MHOXECTBA TOYEK. VICXOAHOE€ MHOXKECTBO 3aJaHO MAaCCHUBOM, B KOTOPOM



yKa3aHbl KOOpPAMHATHI Kaxaod Toukd. [IpuOmmkeHHO omnpeaenuTs 3HAaYCHHE
¢dpaxTanbHOil pazMepHOCTH. OOBACHUTH HATMCAHHBIA KOJI.

8. Hna CUCTEMBI Jlopenna-Péccnepa IIOCTPOUTH aTTPaKTOPHI,
COOTBETCTBYIOILIME PA3IUYHBIM PEKHUMaM [0 CTENEHH XaoTHMYHOCTH. [locTpouth s
BCEX PEXKUMOB BpPEMEHHBIE 3aBUCUMOCTH W CIIEKTPbl BPEMEHHBIX 3aBUCUMOCTEM.
BriBecTH nonydyeHHble pe3ynbTaThl Ha 3KpaH. OOBsSCHUTH MOITYYEHHBIN KOI.

9. MHccnenoBare cucremy Yya Ha HaJIWuyue pPA3NIUYHBIX PEXKHUMOB pPaOOTHI.
[TonoOpaTe 3HaueHWs YNPABIAIOUIMX [apaMETPOB, IPU KOTOPHIX HaOIHOAaeTcs
arrpakrop tuma «double scroll» («uBoitHoi 3aBUTOK»). [TOCTPOUTH COOTBETCTBYIOIIHE
aTTPAaKTOpPbl JUISl Pa3IMYHBIX pPEXKUMOB. Takke TIOCTPOUTh COOTBETCTBYIOIIHUE
BPEMEHHbIEC 3aBUCUMOCTU. BhIBecTH mosyuyeHHBIE pe3yibTaTbl HAa dKpaH. OOBSICHUTH
IIOJTYYEHHBIN KOJI.

10. CozpaTh MaccuB OTCYETOB CHTHAJIa, MPEACTABISAIONICTO O€nblid IyMm (He
00s13aTeNIbHO TaycCOBCKUM). [lonydnTh KOPUYHEBBIA ILIyM, MPOUHTETPUPOBAB OEIbIi
myM. BpluMcinuTh crnekTpbl IymMOB. BbIBecTH KpHBBIE AJi BCEX IIYMOB Ha 3KpaH.
OOBACHUTH HATMCAHHBIN KOJI.

B cpene MATLAB (unu ¢BoOOIHO pacmpocTpaHseMoM aHajore Tuma Scilab)
peanu3oBaTh NPOTPaMMY, BBITIOJHSAIONIYIO YKa3aHHBIE nedcTBusa. Jlist ympaBieHus
IpEeNyCMOTPETH OKOHHBIN uHTEpPeENiC, B KOTOpPOM pH IIOMOIIU
MOJI3YHKOB/BBITIAJAIONTUX MEHIO MOXHO PETYJIMPOBATh/3a7aBaTh JKEJIAeMbIC 3HAYCHHS
COOTBETCTBYIOIIUX TMEPEMEHHBIX, TaKMX KakK: YHCIO0 WTEepPAllMid, MacCIITa0HbIC
K02 () (PUITMEHTBI, 3HAYCHUS YIIPABJISIONINX MapaMeTPOB, PA3IMYHbIC aMIUTUTY/IbI, a3kl U
mp. B 3TOM ke OKHE peayCMOTPETh BBIBOJ PE3yJIbTaTOB HA TpaduKe ¢ HEOOXOTUMBIMU
MOSICHEHUSIMU JIJIS1 TOTO, YTOOBI YETKO OBIJIO BUIHO BIIMSHUE PA3IMYHBIX MTapaMeTPOB HA
PE3YNbTAT BBHIOTHEHHUS IPOTPAMMBI.

Tpebosanus:

1. B okHe ympaBieHHs] MPOTPaMMOH JIOJDKEH pacrojiaraThbCsi MHUHHUMYM OIUH
rpaduk/ogHa BHU3yaTu3alMs, TMapaMeTpbl KOTOPOTO PETYIUPYIOTCS JJIEMEHTAMH
YIpaBJICHUS.

B rpaduueckom mHTEpdetice HEOOXOIUMO MPEITYCMOTPETh HAIMYHE DJIEMCHTOB,
o0OecreunBaINX 3aJaHUE/HACTPOUKY MHUHUMYM TpeX 3HAYCHUN TEPEMEHHBIX,
BIUSIOMUX Ha popMy Tpadrika/BU3yann3aiiu.



V. KOHTPOJIb JIOCTUXXEHUS LIEJIEM KYPCA

n/n

Kontpoau
pyeMble
Moxy.au/

pasnest /

TeMblI
JAUCHHILTA
HBI

Koa unankaropa
OOCTHKEHUS
KOMIIeTeHI[UH

Pe3yabrarsl 00yueHust

OueHouyHblecpeacTBA —
HanMMeHOBaHHe

TeKyImii
KOHTPOJIb

NMPOMEKYTOU
Has
aTTecranus

Tema 1

IK-3.1
pa3pabatsiBaeT
TpeOOBaHUS K
cpeacTBaM
MIPOBEICHUS
JKCIICPUMEHTA,
KOHTpPOJIA U
JIMATHOCTHKH

3HaeT OCHOBHBIE CTaHIAPTHI,
TEXHUYECKUE  YCIOBUS U
Ipyrue HOpPMAaTHUBHbIE
JIOKYMEHTBHI,
periaMeHTHPYIOLUE
IPOU3BOJCTBO MaTEpPUAJIOB U
178631 () 1517 3JIEKTPOHHOU
TEXHHKH;
MOCIIE0BATEHHOCTD
KOHTPOJIA, MIPOBEACHNUS
OLIEHKH COOTBETCTBHS
TOTOBBIX 151631 (SN 1717
pa3IMYHBIM ~ HOPMAaTHUBHBIM
JOKyMEHTaM; He00X0AuMble
XapaKTepUCTHKHU CpEICTB
W3MEPEeHHH, MPUTOIHBIX IS
MIPOBEJEHNS JKCIEPUMEHTA,
KOHTPOJISI U JHAarHOCTUKU B
BBIOpaHHOH MpeIMETHOM
obnactu

YO-4 nuckyccust

BOIIPOCHI K
IK3aMEHY
1-4;
YVO-1
cobecenoBaHu
e

YMeeT PYyKOBOACTBOBATHCS
MOJOKCHUSIMH ~ CTaHAApTOB,
TEXHUYECKUX PErJIaMEeHTOB,
PETYIUPYIOLIUX
NPOHU3BOJCTBO MaTEpPHaJIOB U
15631 (SN 12071 3JIEKTPOHHOM
TEXHUKH; OTIPE/IETISTh
HEOOXOIUMBbIE
XapaKTepUCTUKU CpeACTB
WU3MEPEHHH, TPUTOIHBIX JUIS
KOHTPOJISI U JUAarHOCTUKU B
BBIOpaHHOMN MIpeIMETHON
obnactu

I1P-6

nabopaTtopHas

pabota

BOTIPOCHI K
JK3aMEHY
1-4;
VO-1
cobecenoBaHu
e

Bnaneer HaBBIKAMHU
HCIIOJIb30BaHUSl CTaHAAPTOB,
TEXHUYECKUX PErIaMEHTOB,
PEryIUPYIOLINX
MIPOU3BOICTBO MaTEPHUAIIOB U
178631 (S 1517 3JIEKTPOHHOU
TEXHUKY;
OpraHU3aIMOHHBIMHU
OCHOBaMH METPOJIOTUU
MIPUMEHUTEIIBHO K
MIPOU3BOJICTBY 15631 (SN 12071
MUKPOAJIEKTPOHUKH;
HaBBIKAMU ONpPEICICHUS
HEOOXOIUMBIX

XapaKTepUCTUK CPEACTB

I1P-6

nabopaTtopHas

pabota

BOTIPOCHI K
JK3aMEHY
1-4;
VO-1
cobecenoBaHu
e




U3MEPCHUN, TPUTOTHBIX IS
KOHTPOJIA U JWArHOCTUKUA B

BbIOpaHHOM MpeIMETHOMN
obnactu
Tema 2 3HaeT  OCHOBHBIC  3Tarlbl
pa3paboTku MPOEKTHBIX
MaTepHaJoB; pasinyHbIE
METOANKHU MIPOBENCHUS
SKCHEPUMEHTAIbHBIX
HCCIIEA0BAHUN B
3aBUCUMOCTH oT BHJIA
3a7a4u; CIOCOOBI BOTIPOCH K
aBTOMAaTHU3aLIUU SK3aMEHY
SKCHEPHMEHTAILHBIX VO-4 nucxyccus 5-8;
HUCCIIEIOBAHU, VO-1
MIPaAKTUIECCKHEC METOAUKH cobecenioBanu
aBTOMAaTH3AlHU €
WCCIIEIOBAHNS TapaMeTpoB
MOJIYIIPOBOJHUKOBBIX
MaTepuaioB ¥ TpUOOpOB;
pa3iuyHble YCTaHOBKH IS
U3MEpPEHUS napameTpoB
ANEMEHTOB U YCTPOUCTB
MUKPO-, HAHOJIEKTPOHUKH
YmMmeer pa3pabaThiBaTh
I1K-3.2 MIPOEKTHBIE MaTepHallbl NpU
paspabartbiBaeT IJIAaHUPOBAHUU
MIPOEKTHBIE JKCIEPUMEHTA; yMeeT
MaTepHUabl Ipu BEIOUpATH
MJIAHUPOBAHUU U ABTOMATU3UPOBAHHBIC
aBTOMaTU3aLuU YCTAHOBKH JJII IPOBEICHUS
9KCIIEPUMEHTA B SKCIEPUMEHTA B
n30paHHON COOTBETCTBUH c BOTIPOCHI K
obiact MPEIbSABISICMBIMU [1P-6 IK3aMEHY
JJIEKTPOHUKHU U TpeOOBaHUSIMU; BEIOUPATH HA nabopaTopHas 5-8;
HaHORJIEKTPOHUK MIPaKTUKE METOABI pabora vO-1
Hu HCCJICIOBAaHUS NTapaMeTPOB U cobecenoBanu
XapaKTEPUCTUK AJIIEMEHTOB U €
YCTPOWCTB MUKpPO-,
HaHOXJICKTPOHUKHU Ha
pa3IMYHBIX YCTaHOBKax C
LENbIO MOJTyYeHUS
MOJNpOOHOW W JeTalbHOU
UHQOpMAIH,
XapaKTepU3yIed  00beKT
UCCIIEIOBAHNS
Bnaneer HaBBIKAMU
COCTaBJICHHS MTOAPOOHBIX
JKCHEPUMEHTAIbHBIX
METOJMK HUCCIICIOBAaHUMN IS BOIIPOCHI K
MOJIYYCHUS JeTanbHOU I1P-6 3K3aMeHy
uHbOpMaIUH 00 | nabopatopHas 5-8;
aHATU3UPYCMOM 00BeKTe; pabota YO-1
MeTOHOHOFHeﬁ cobecenoBaHu
TEOPETHYECKUX u €
SKCIEPUMEHTAJIbHBIX
uccieloBaHu B o0nacTH

(DUBHKHU TTOYITPOBOJTHUKOB U




CXEMOTEXHUKH JUTS
HUCCIIEIOBAHU

XapaKTEePUCTHK  TPHOOPOB,
CHUCTEM, YCTaHOBOK
Pa3IUYHOTO HA3HAYCHUS;
BIa/iceT HaBBIKAMH,
TIO3BOJISTFOLIIMU
aBTOMAaTHU3UPOBAThH

9KCHEPUMEHT, OTHOCSLIUNCS
K 00JaCTH JNEKTPOHHKH U
HAHOIEKTPOHUKH

Tema 3

I1K-3.3 Tectupyer
Y TIPOBOJUT
JTHarHOCTHKY
151631 (0 05451
HAHORJICKTPOHUKU

3Haet OCHOBHBIC
TEXHUYCCKUE cpeacTBa
HM3MEPEHUH, KOTOPBIMU
MOJIb3YIOTCS npu
CIUHUYHOM,
MEJIKOCEPUITHOM U CepUMHOM
MPOU3BOACTBE B MHKpPO- U
HAHORJIEKTPOHUKE;
MOCIIE0BATEIHHOCTD
KOHTPOJIA, IIPOBCIACHUA
OLIEHKH COOTBETCTBHUS
TOTOBBIX U3eIuit
Ppa3In4YHbIM HOPMAaTHBHBIM
JIOKyMEHTaM

YO-4 nuckyccust

BOIIPOCHI K
IK3aMEHY
9-12;
YO-1
cobecemoBaHu
e

VmMmeer HCITOJIb30BaTh
TEXHUYECKHE cpeacTea
HU3MEPCHHH, MPUMEHSIEMBIC B
CepUHOM MIPOU3BO/ICTBE
H3ICITUI
MHUKPO3JICKTPOHHKH;
OCYIIECTBIIATh KOHTPOJIb
XapaKTePUCTUK TOTOBBIX
HW3IEJINA U UX COOTBETCTBHUE
OCHOBHBIM IIOJIOKEHUSIM
HOPMATHBHBIX JTOKYMEHTOB

I1P-6
naboparopHas
pabora

BOMPOCHI K
IK3aMEHY
9-12;
YO-1
cobecemoBanu
e

Braneer HabOpOM
Pa3sHOOOpa3HBIX
TEXHUUYECKUX CPEICTB
U3MEPCHHH ISl PElICHUS
IIIPOKOTO CIIEKTpa
M3MEPHUTETBHBIX 3aad,
BO3HUKAIOIIUX npu
MIPOU3BOJICTBE u3aenuit
MHUKPOIJICKTPOHHKH;
npueMaMd H  METOJaMU
KOHTPOJIA XapaKTEPUCTUK
TOTOBBIX A3NIeani u
COOTBETCTBUS ux
3asIBJICHHBIM HOpMaM.

I1P-6
naboparopHas
pabora

BOTIPOCHI K
JK3aMEHY
9-12;
VO-1
cobecenoBaHu
e

Tema 4

[1K-4.1
TJIAaHUPYET
OCHOBHEIE 3TaITbI
SKCIEPUMEHTAIbH
BIX MICCIICJOBAHMI

3Haer CIIOCOOBI
IUITAHUPOBAHUSI U OCHOBHBIC
ITarbI IKCTICPUMCHTA,;
CIIoco0bI 000CHOBaHHOT'O
BbIOOpA METOJIUK
IKCTIEPUMEHTATBHBIX

HCCIICIOBAHNUN; CIIOCOOBI
BbIOOpA CPEJCTBA U3MEPEHUS

YO-4 nuckyccust

BOTIPOCHI K
JK3aMEHY
13-16;
VO-1
cobecenoBaHu
e




JUI  pEIICHUs] KOHKPETHOM
U3MEPUTETBHOMN 3a]1auu;
MIPaKTHYECKUE METOJUKHN
WCCIIEIOBAHNS TapaMeTpoOB
MOJTYTIPOBOHUKOBBIX
MaTepuaioB U MPUOOPOB;
METOIbI 00paboTKH
pe3yIabTAaTOB U3MEPEHUI

YmMmeer IJIaHUPOBATh
JKCTICPUMEHT; BBIOMPATH
METOTUKN " cpencTBa
U3MEpEHNH JUTSt
IKCIEPUMEHTAIBHBIX
HCCIIEIOBAHU  MapaMeTpoB
y3110B 3NEKTPOHHOMN
TEXHUKHU; MIPOBOJNUTH
M3MEpEeHHS Pa3IMIHBIX
mapaMeTpoB TPU KOHTpOJIE
MIPOU3BOACTBEHHBIX
MIPOIIECCOB; CaMOCTOSITENTFHO
M3y4aTh 17§ MOHUMATB;
CHEUUANbHYI0O HAaydHYI0 |
METOJUYECKYIO JIUTEPATYpY,
CBS3aHHYIO C TUIAaHUPOBAHUS
SKCIIEPUIMEHTa U OTHAEIBHBIX
ero JTaroB npu
MIPOU3BOJICTBE U3aenni
3JIEKTPOHHOU TEXHUKHU

I1P-6
naboparopHas
pabora;
ITP-9 xypcoBoit
TIPOEKT

BOIIPOCHI K
IK3aMEHY
13-16;
YO-1
cobece0BaHM
e

Bnaneer HaBBIKAMH
TUTAHUPOBaHUS
9KCIIEPUIMEHTA; COCTABJICHHUS
9KCIEPUMEHTAIBHBIX
METO/UK UCCIIeI0BaHUH;
HaBBIKAMH BBIOOPA METOTUKH
U CpEICTB WU3MEPEeHUH g
9KCIEPUMEHTABHBIX
UCCIICIOBAaHUH  MapaMeTpoB
MaTepHrajoB U IPUOOPOB MPH
NPOU3BOJACTBE 3JIEKTPOHHOM
TEXHUKH,  TPAKTUICCKUMU
criocobamu KOHTPOJIS
3aJlaHHbIX I1TapaMeTPOB IPHU
PELICHUH  M3MEPHUTEIbHBIX
3aa4 = B IPOM3BOJCTBE
3JIEKTPOHHOW TEXHUKH, B
3aBUCHMOCTH oT  THIA
UCCIIEyeMoro  MaTepuaia
WM mprubopa

I1P-6
nabopaTtopHas
pabora;
ITP-9 xypcoBoit
MIPOEKT

BOIIPOCHI K
9K3aMEHY
13-16;
YVO-1
cobecemoBaHn
e

Tema 5

K-4.2
CaMOCTOSITENTEHO
MIPOBOJUT
AKCTIEPUMEHTAIbHBI
€ UCCJIeIOBAHUA,
WCTIONB3YSI
COBpPEMEHHBIE
CpEACTBAa U METObI

3Haer OCHOBHBIE
METOANYECKHE WHCTPYKLHUH
u pEeKOMEH/TaITUH o
MPOBEJICHUIO HU3MEPEHU B
Pa3IUYHBIX  YCIOBHUAX H
00paboTke pe3yabTaToB
OJTHOKPATHBIX u
MHOTOKPATHBIX HaOTIOACHUN
Opd  U3MEPEHUsX;  3HAeT
COBpPEMEHHBIE

YO-4 nuckyccust

BOTIPOCHI K
JK3aMEHY
17-20;
VO-1
cobecenoBaHu
e




W3MEpHUTENbHBIE  MPHOOPHI,

HCIIOJIb3yEMBbIE JUISL

IIPOBEICHHUS

JKCIIEPUMEHTAIBHBIX

UCCJIE0BAaHMI; 3HaeT

OCHOBHBIE METOJIbI

IIPOBEICHUSL

JKCIIEPUMEHTAIBHBIX

UCCIIEIOBAHUM

Ymeer [I0JIB30BATHCS

COOTBETCTBYIOLUMU

METOJANYECKUMHU

WHCTPYKLUSAMUA u

PEKOMEHIALAAMU pu

IJIAHUPOBAaHUU u

MIPOBEICHUM U3MEPEHUM, IPU

00paboTke pEe3yIbTaTOB

OJHOKPATHBIX u BOIIPOCHI K

MHOTOKPATHBIX HaOIIOACHUN [1P-6 3K3aMeHy

pu M3MEPEHNH; nabopatopras 17-20;

. pabora;

TONB30BATECA  CHPABOMHOM | [pp g KypCOBOl vO-1

JIMTEPATypOr M TCXHHUYCCKOHU TPOeKT cobeceoBaHHU

JIOKyMEHTAIIHEH, €

MIPWIAraeMoil K CcpeacTBam

U3MEPEHHU W KOHTPOJI;

yMeeT TIOJIb30BaThCS

COBPEMEHHBIMU

METOJIUKaMH,

BKJIIOYAIOIIMMU IIPUMEHEHHE

COBPEMEHHBIX CpEICTB

HM3MEPEHUN

Bnaneer METOJUKaMH

BEIOODA, MIOCTPOCHUS

IIOCJIEOBATEIBHOCTH

IIPOBEICHUS DKCIIEPUMEHTA,

pacuera pe3yJbrara,

BBIYKCIICHUS MOTPEIIHOCTEH,

OCHOBBIBAsICh Ha

METOJNYECKUX

MHCTPYKISX, I1P-6 BOIIPOCHI K

pEKOMEHAIMAX; HaBbIKAMU naboparopHast 3113;_1;%}_131

HMCIOJb30BaHUS pabora; 3 YO-ly

TEXHUUYECKOM nokyMmeHTaruu | [1P-9 kypcosoit coBece1oBaHH

Ha CPEICTBO M3MEPEHUS IIPH MIPOCKT e

pacuere TOTpEelIHOCTENR B

YCIIOBUAX U3MEpPEHUH,

OTJIMYAIOIIHAXCS oT

HOPMaJIbHbIX; BJIaJIeET

COBPEMEHHBIMU METOJAMH U

CpeacTBaMu MIPOBEIACHUS

3KCIIEPUMEHTAIBHBIX

UCCIIEAOBAHNUN

Tema 6 I1K-6.1 3HaeT cmocoObl  BBIOOPHI BOTIPOCHI K
JEMOHCTPUPYET METOJIUK 3K3aMeHy
3HAHHUE METOI0B SKCIIEPUMEHTAIBHBIX 21-24;
N . YO-4 muckyccus

HCCIIEIOBAHUS HCCIIEIOBAaHUM; yCTPOKCTBO vO-1
MOBEPXHOCTH ITOJIyIIPOBOJHUKOBBIX cobecenoBanu
HHU3KOPa3MEPHBIX prOOpOB Ppa3IM4HOrO ©




CTPYKTYD,
OCHOBHBIX THUIIOB U

rmapamMeTpoB
J1a00paTOPHBIX
YCTaHOBOK JIJIst
AKCIIEPUMEHTATBHBI
X HCCIICIOBaHUMN

Ha3HAuCHUS; Pa3sHOBUIHOCTH
YCTPOHCTB 3JEKTPOHUKH U
HaHORJIEKTPOHUKUY;
HPaKTUYECKUE METOAUKU
UCCIICIOBAHUSl  ITapaMeTpOB
MOJTYIPOBOAHUKOBBIX
MaTepuajoB U MPUOOPOB;
COBPEMEHHOE COCTOSIHUE
JOCTIDKEHHH, TMpodieM U
MyTel UX pemeHus B pusnke
HOJIYIPOBOAHUKOB

Vmeer AHAJIM3UPOBATL HaA
OCHOBC (bPISI/I‘lCCKI/IX 3aKOHOB

u ux CIIE€ACTBUU

TEOPETUYECKUE MOJENHU

Pa3TUYHBIX  SIBICHUH B

MOJTYIPOBOTHUKAX u

COOTBETCTBYIOIINX

MOJTYTIPOBOTHHUKOBBIX

puOOpPOB; CaMOCTOSITETHHO

u3y4artb u MMOHUMATh; [1P-6 BOTIPOCH K

CIEIMAFHYI0 HAy4YyHYHO | 3K3aMEHY

METOAUYECKYIO JIUTEPATYPY, Ha60p§TOp.Haﬂ 21-24,

CBSI3aHHYIO C TpobieMamu HP-gaK;gjé)Boﬁ VO-1

COBPEMEHHOMN busnKH mpoeKT cobecenoBaHu

TOJTYTIPOBOHUKOB u €

HU3KOpa3MEpHBIX  CHCTEM;

yMeeT BBIOMpaTh THIIBI U

XapaKTePUCTUKU

71a00pPaTOPHBIX  YCTAHOBOK

JUTsL MPOBEICHUS

IKCTIEPUMEHTATBLHBIX

HCCIENOBaHUHI B

COOTBETCTBYIOLLEH

MpeAMETHON 00J1aCTH

Brnaneet criocodbamu

OTIHCaHUs Pa3ITUYHBIX

MEXaHU3MOB TPOBOJIUMOCTH

u SIBJICHUM B

MOJTYTIPOBOAHHUKAX;

HaBBIKAMHU COCTaBIICHHUS

IKCIIEPUMEHTAITLHBIX

METOJUK UCCIEAOBaHUN U

criocobamu OIHMCaHUs

(U3MKO-MATEMATUYECKUX IP-6 BOTPOCHI K

Moenen nmabopaTopHas 31(23;1\;21jxy

MOJTYTIPOBOHUKOBBIX pabora; VO-1

npu6opos,  senenmit B | [P-9xypcosoit | o
IPOCKT

MOJIyIpOBOAHUKAX n ux
XAapaKTCPUCTUK Ha OCHOBC

(hbuzruecKux 3aKOHOB;
METOJI0JI0THEN
TEOPETHIECKUX "
OKCIICPUMECHTAJIBHBIX

HCCIENOBaHUIl B  00JacTH
(U3MKK  TIONYTIPOBOIHUKOB
A OTpeIeIICHHSI
HEO0OXOIUMBIX

(S




XapaKTEePUCTHK  TPHOOPOB,
CHUCTEM, YCTaHOBOK
Pa3IMIHOTO HA3HAYCHUS

Tema 7

I1K-6.2
OCYIIECTBIISIET
MOJIETTUPOBaHUE U
MPaKTUYECKOE
OIpeaeIcHue
CTPYKTYPHI U
CBOIICTB
MAaTEpHUAIIOB

3Haer OCHOBHBIC
(u3uueckne  3aKOHBI, A
TaKKe TOJIOKCHUS TEOPHUU
(dhpakTanoB u
JTUHAMUYECKOTO xaoca,
MIPUTOJTHBIC YIS TIOCTPOCHUS
TEOPETUYECKUX Mojenei
pa3jMuYHBIX  SABJACHUA  H
3¢ ()eKToB, BO3HUKAKIIUX B
MaTepuagax H YCTPOHCTBAx
MHUKPO- ¥ HaHODJICKTPOHHUKH;
3HAET CIIOCOOBI COCTaBJICHUS
MaTeMaTHYeCKUX MOJENeH U
BBIUHCITUTEIBLHOTO
MOJICTTUPOBAHHS JUTS
KOJIMYECTBECHHOUN OIICHKH
MPOIIECCOB, MPOTEKAIOIINX B
Marepuaiax M yCTpOWCTBax
MHUKPO- ¥ HAHOIJIEKTPOHHKH;
3HAET CITOCOOBI
MPAKTHYECKOTO OIPEICICHUS
CTPYKTYPBI " CBOWCTB
MaTepuaIoB U  YCTPOWCTB
MHUKPO- U HAHO3JIEKTPOHUKHU
c MPUMEHEHUEM
COBPEMEHHBIX METOJIOB
UCCJICIOBAHUS 17§
ABTOMAaTHU3UPOBAHHBIX
CPEJICTB U3MEPEHUS

YO-4 nuckyccust

BOTIPOCHI K
JK3aMEHY
25-28;
VO-1
cobecenoBaHu
e

YmMmeer OTIpENETATh
(u3MUeCKUe  3aKOHBI, a
TaK)Ke TOJOXKEHUS TEOpHUu
¢dpakranos u
JITHAMHYECKOTO xaoca,
MIPUTOJTHBIE IS TIOCTPOCHUS
TEOPETUUECKUX MoJene
pa3TUYHBIX  SBICHUH U
3(PeKToB, BOZHUKAIOIHNX B
Marepuaiax M YyCTpOMCTBax
MUKPO- ¥ HaHODJICKTPOHUKH;
ymeeT COCTAaBIISITh
MaTeMaTHYecKrue MOAeTH |
MPOBOJIUTH BBIYHCIUTEIHLHOE
MOJEIMPOBAHNE TUTSE
KOJINYECTBEHHOM OIICHKH
MIPOIECCOB, MPOTEKAIONINX B
MaTepuanax M YCTpOHCTBax
MHUKpPO- ¥ HaHOAJIEKTPOHUKH;

yMeeT ONPELENATh
CTPYKTYpy M  CBOICTBa
MaTepuaJioB U  yCTPOMCTB

MHUKPO- U HaHODJIEKTPOHUKHU
c MIPUMEHEHUEM
COBPEMEHHBIX METOJIOB
UCCJICI0OBAHNUS u

I1P-6
naboparopHas
pabora;
ITP-9 xypcoBoit
MIPOEKT

BOIIPOCHI K
9K3aMEHY
25-28;
vVO-1
cobecemoBaHn
e




ABTOMATU3UPOBAHHBIX
CpCACTB USMCPCHUA

Bnaneer HaBBIKAMHU
ompeaencHuss  (PUINISCKUX
3aKOHOB U HUX CJICACTBUH, a
TaKXke€ TIOJIOKEHUM Teopuun
(hpakTanor u
JTUHAMUYECKOTO xaoca,
MPUTOJIHBIX ISl TIOCTPOCHUS
TEOPETUUYECKUX Mojenei
pa3UYHBIX  SBJICHUH U
3¢ (eKToB, BO3HUKAKIIUX B
Marepuaiax M YyCTpOMCTBax
MUKPO- U HAHOAJIECKTPOHUKH;
BIIAJICET Pa3IUYHBIMU
criocobamu
BBIOOPA/COCTABICHUS
MaTeMaTUYECKUX Monened u
BBIYHCIIUTEIBHOTO
MOJCITUPOBAHUS JUTSI
KOJIMYECTBEHHOUN OIICHKH
MIPOIIECCOB, MPOTEKAIONINX B
Marepuaiax M yCTpOWCTBax
MHUKPO- ¥ HAHODJIEKTPOHUKH;
BJIa/ieeT HaBbIKAMH
MPAKTUYECKOTO OIPEICICHUS
CTPYKTYPBI 5 CBOWCTB
MaTepualoB U  yCTPOICTB
MHUKPO- U HaHODJIEKTPOHUKH
C IMPUMCHCHUCM
COBpPEMEHHBIX METO/IOB
HCCIIEeIOBAHUS 171
ABTOMATU3UPOBAHHBIX
CPEJICTB U3MEPEHUS

I1P-6
naboparopHas
pabora;
ITP-9 xypcoBoit
MIPOCKT

BOTIPOCHI K
JK3aMEHY
25-28;
VO-1
cobecenoBaHu
e

Tema 8

[1IK-6.3 npumensier
METOIBI
MaTeMaTHYECKOTO
OIUCAHUS
(u3nyecKux
MPOIIECCOB,
MPOTEKAMOIIHNX B
HHU3KOPa3MEPHBIX

CTPYKTYypax

3HaeT OCHOBHBIE MWJEU U
METOABI TEOpHH (HPAKTATIOB U
TEOpUHU JUHAMHYECKOTO
xaoca 16 OTHMCaHUs
¢uznueckux MIPOLIECCOB;
3HA€T OCHOBHBIE METOJBI
BBIYHCIIUTEIBHON (GU3UKH U
MaTEMaTHYECKOTO
MOJIEJTMPOBAHHSA PA3TTUIHBIX
SIBJICHUH, IIPOLIECCOB,
00BEKTOB, B TOM 4YHCIE B
001acTH HAHOBJIEKTPOHUKH,
CTPYKTYP TOHMYKEHHOU
pa3MEpPHOCTH

YO-4 nuckyccust

BOIIPOCHI K
IK3aMEHY
29-32;
YO-1
cobecemoBaHu
e

Ymeer UCIIOJIb30BaTh
OCHOBHBIE HJI€H M METOJBI
Teopun (PpaKTAIOB U TEOPUHU
JUHAMHYECKOTO Xaoca s
OTIHCaHUs (m3nyecKux
MIPOIIECCOB; yMmeer
aHAIM3UPOBATh Ha OCHOBE
(hU3MUeCKUX 3aKOHOB W HX
CIIEJICTBUM  TEOPETHYECKUE

I1P-6
nabopaTtopHas
pabora;
ITP-9 xypcoBoit
MIPOEKT

BOIIPOCHI K
9K3aMEHY
29-32;
YVO-1
cobecemoBann
e




MOJCIN Ppa3IN4YHbIX

SIBIICHUH, MPOLIECCOB,
00BEKTOB; yMeeT
CaMOCTOSITENTFHO H3ydaTh |
MMOHUMAaTh CIICIUAITEHYIO

HAay4YHYI0O U METOAUYECKYIO
JTUTEpaTypy, CBA3AHHYIO C

BOIIPOCAMHU
BBIYMCIIUTEIILHOTO
MOJCITUPOBAHUS

Bmaneer METOJIOJIOTHEH

TeopuH (PaKTaIOB U TEOPUHU
JUHAMHYECKOT0 Xaoca s

OTIHCaHUS (hm3uIecKux

MpOLIECCOB, B TOM YHCIE B

HU3KOPa3MEPHBIX

CTPYKTypax; BJIa/IeET

HaBbIKAMH COCTABJICHUS

QITOPUTMOB  JUISl  PEICHUS BOTIPOCHI K

(hU3MKO-MaTeMaTHIECKHIX [1P-6 SK3aMEHY
naboparopHas .

3aja4d, IS MoueanOBaan[ pabora; 29-32;

pa3IMYHBIX ABICHUH, | 7p_g eyncomoid YO-1

IPOLIECCOB, OOBEKTOB  Ha 1IpOCKT cobecenoBanu

OCHOBE ¢duzngecKux ©

3aKOHOB; BJaJcCT HaBBEIKAMU
MPUMEHEHUS!  MOJYYCHHBIX
3HaHUH U PE3yJIbTATOB
MOJICTTUPOBAHHMS JUIST
pelIeHus KOHKPETHBIX
MPaKTHYECKUX  3aJad B
BBIOpaHHOMH peaMETHON
obmacTu

V1. YYEBHO-METOJWYECKOE OBECIIEUEHUE
CAMOCTOSTEJIBHOM PABOTHI OBYUAOIIUXCSI

CamocrosiTenbHas paboTa onpeensieTcsl Kak MHAUBUAYyalbHasl WU KOJUIEKTUBHAS
yueOHasi JesTeNbHOCTb, OCYyIIECTBIsieMass 0e3 HEeMOCPeICTBEHHOTO PYKOBOCTBA
nejarora, HO IO €ro 3aJaHusM M 1o ero KoHTpojem. CamocrosTenpHas padoTa — 3T0
no3HaBarelibHasg y4eOHasl JeATeNbHOCTh, KOTJla IOCJIEI0BATEIbHOCTh MBILIUICHUS
CTYJIGHTa, €ro YMCTBEHHBIX M TMPAKTUYECKUX OINepaluuid MU JAEUCTBUI 3aBUCUT U
OTPEEISETCS CAMUM CTYJIEHTOM.

CamocTosTenbHast pabota CTYJEHTOB croco0CTByeT pPa3BUTHUIO
CaMOCTOSITEJIbBHOCTH, OTBETCTBEHHOCTH W OPTraHW30BAHHOCTH, TBOPYECKOI'O MOAXOAA K
pelieHuto mpodiaeM yu4eOHOTro U mpohecCHOHATbHOTO YPOBHEM, YTO B UTOT€ MPUBOAUT K
Pa3BUTHIO HAaBbIKa CAMOCTOSITEILHOTO MJIAHUPOBAHUS U PealIU3aliu IS TeIbHOCTH.

Lenpto  camocTosATeIbHOM  pabOTBI  CTYINEHTOB  SBJISETCS  OBJIAJICHUE
HEOOXOJAMMBIMU KOMIIETEHIIUSIMA T0 CBOEMY HAIMPABICHUIO TOATOTOBKH, OMBITOM
TBOPUYECKOW U UCCIEAOBATENBCKON AEATEIIBHOCTH.

DopMBI CaMOCTOSATETHLHON pabOTHI CTYICHTOB:



- PaGota ¢ OCHOBHOW M JOMOJHHUTEIBHOM JUTEPATypOl, HWHTEPHET-
pecypcamu;

- CaMOCTOSITENIBHOE ~ O3HAKOMJIEHME C  JIEKIMOHHBIM  MaTepHAJIOM,
NPEJCTAaBICHHBIM Ha DJEKTPOHHBIX HOCUTENSIX, B OHOIMOTEKe 00pa3oBaTENbHOTO
YUPEKICHHUS;

- MOAroToBKa pedepaTUBHBIX 0030pOB MCTOYHUKOB IMEPUOJIUYECKON TEHaTH,
OMOPHBIX KOHCIIEKTOB, 3apaHee ONPEIETEHHBIX TPENO1aBATEIEM;

- MOUCKUH(POPMAITTUTIOTEMECTIOCIEAYIOLUMEECTIPEICTABICHUEMBAY IUTOPUHB
dbopmenokana, mpe3eHTaIHi;

- TMOATOTOBKA K BBIMOJIHEHUIO ayIUTOPHBIX KOHTPOJIBHBIX PaboT;

- BBINIOJIHEHHE IOMAIIHUX KOHTPOJIbHBIX padoT;

- BBINOJIHEHUE TECTOBBIX 3aJJaHUI, pELICHUE 3a/1aY;

- COCTaBJIEHUE KPOCCBOPIOB, CXEM;

- TIOArOTOBKA COOOIIEHUH K BBICTYIIEHHIO HA CEMUHApe, KOH(PEPEHIIUY;

- 3amoJiHeHue paboueil TeTpanu;

- HaIlMCaHHe 3cce, KypcoBOU paboThI;

- MOJArOTOBKA K JICJIOBBIM U POJIEBBIM UTPaM;

- COCTaBJIEHUE PE3IOME;

- MOATOTOBKA K 3a4€TaM M 3K3aMEHaM;

Opeanuzayus camocmosamenbHol pabomul.

[locne n3yyenus miana-rpauka BBIOJHEHUS CAMOCTOSITENIbHBIX paboT, clieayeT
MPAaBWIIBHO €€ OpPraHu30BaTh. PEKOMEHIYETCS U3Y4YUThb CTPYKTYpPY Ka)XKIOro 3aJaHus,
oOpaTUTh BHUMaHUE Ha rpauK BHIMOIHEHUS pad0T. OTUYETHOCTH MO KAKIOMY 3aJaHUIO
MPEIOCTABIICTCS B TMOCIEAHIO HEAeNno cornacHo rpaduky. HeoOxomumo oOpatuTh
BHHMAaHHE, YTO UTOTH CAMOCTOATENbHON padOThI BIUAIOT HA OKOHYATEIbHYIO OLIEHKY 110
UTOTaM  OCBOCHMS y4eOHOM JUCUMIUIMHBI. BaXHO  CBOEBPEMEHHO  M3y4aTh
COOTBETCTBYIOIIME pa3/Aeiibl JUCUUIUIMHBI M BOBPEMS BBIINOJIHATH CAMOCTOSTEIbHBIC
3aJIaHus.

Pexomenoayuu no uzyuenuro oucyuniunwvl. Paboma ¢ ucmounuxamu.

B nmnporiecce 0OCBOGHMS AMCHUIUIMHBI HEOOXOAUMO PETYJISIPHOE TOBTOPEHHE
TEOPETHUYECKOT0 MaTepuaja U CBOEBPEMEHHOE 3aKPEIUICHHE €ro Ha MPAKTUYECKUX
3aHATUAX U J1abOpaTOpHBIX padoTax. IMEHHO BceCcTOpOHHEe M3yuyeHHUE IMpeaAMeTa WIn
SBJICHUSI KaK C TEOPETUYECKOM, TaK U C MPAaKTHUUECKOH TOUYeK 3peHHs] oOecredyrBaeT
¢dopMupoBaHue oOLIEH KapTUHBI HAa acCOLMATHUBHOM YpPOBHE, KOTOpas OyJeT A0Jblie
COXPaHATHCA B IMAMSITH.

MoOXHO BBIAEIUTH, MO KpanHEW Mepe, IBa YPOBHS OCBOCHHUS IHUCLMIUIMHBI U
OBJIAJICHUS COOTBETCTBYIOIIMMHU HaBbIkaMu. [lepBbiii (0a30BbIN) YpPOBEHb MOXKHO
COOTHECTH C YHUCTO MEXaHWYECKHMM 3allOMUHAaHUEM HH}opMaluu, 3aydyuBaHUEM
HEKOTOPBIX (PopMyN ¢ TeMm, YTOObI BIOCIEJACTBUU ATO OOECIEUUIIO TMOJIOKUTEIHHYIO
OLICHKY. JlaHHBIN ypOBEHb XapakTepusyeTcs (pparMeHTapHbIM, HO IPU 3TOM JOCTATOYHO
MOJIHBIM 3HAaHHWEM JIEKUIMOHHOTO MaTepuaia, a TakKKe YMEHUEM pelaTh MpOCThbIe



TUTOBBIE 3a7]a4H U3 PAJIa TE€X, KOTOPbIE PEIIATUCH HA MPAKTUYECKUX 3aHATHUAX.

Bropoii (Oonee rmyOokuii) ypOBEHb JOCTHMXKHM, KOT/Ia MOSIBISIETCS MHTEPEC K
NPEAMETY, 3aWHTEPECOBAHHOCTh B JIaJbHEHIIEM COBEPIUEHCTBOBAHWHM B JAaHHOU
o0jacTu, >XKelaHWE TMOJy4aTh JOMOJIHUTENbHbIE 3HaHUA. B gaHHOM cimywyae mocle
YCBOCHMS JICKIIMOHHOTO MaTepuaja B MOJHOM O0BbEME MOXKHO OOpaTHThCS K 0a30BOM
auTepaTtype Mo JIucHUIUIMHE. JKelaTelbHO MCIOIb30BaTh HECKOJIBKO HCTOYHUKOB
OJIHOBPEMEHHO, T.K. Pa3Hble aBTOPbl MOTYT 3a0CTPSATh BHUMAHUE HA Pa3JIMYHBIX
acreKTax paccMaTpUBAeMOro SIBJICHHs. UTeHHE HECKOJbKUX YY4EOHHKOB CIOCOOCTBYET
dbopMupoBanuio 0oJiee MOTHOM, Pa3HOCTOPOHHEHN, «KMHOTOMEPHO KapTHHBI, YCBOSHUIO
paznuYHBIX TOHKOCTEeH. Ilpu 5»TOM TeopeTHyeckre 3HaHUA MPOCTO HEOOXOIUMO
MIEPEHOCUTh HAa MPAKTUKY, MHAY€ OHHU TaK U OCTAHYTCS Teopuel. B psnme ciaydaeB 310
MOET O3HauyaThb TMPUBJICUECHUE JOIMOJHHUTENIbHBIX HCTOYHUKOB  HMHGOpPMAIIHH.
Hampumep, MOXXHO OTMETHTb, YTO CYILIECTBYET Macca PAa3JIUYHBIX BUICOYPOKOB IIO
pasnTMYHBIM  JWCOWIUIMHAM,  HaykamM  Ha  mopTtaie  YouTube,  mecarku
CHeIUaIN3UPOBAaHHBIX (HOPYMOB, HA KOTOPBIX CIICIUATUCTHEI OOMEHUBAIOTCS 3HAHUSIMH.
N3 HUX MOHO MOYEPHHYTHh TO HEAOCTAIOIIEE 3BEHO, KOTOPOE OOECIEYUT MEepexos OT
Teopuu K mpakTuke. [Ipy JOCTMHKEHHUH TOCTATOYHO BBICOKOTO YPOBHSI IOHMMAaHUS
npenMera B II€JIOM, HEKOTOPYIO CHEIHATU3UPOBAHHYIO HH(POPMAIUI0 MOXKHO
MOYEPHHYTh U3 MEPUOJUYECKUX U3JaHUN (HAYUHBIX U HAYYHO-TIOMYJISIPHBIX )KYPHAJIOB).

Iloozomoska k sx3ameny/3auemy.

B mepBoMm npuOmuxkeHUU JUIsi TOATOTOBKM K SK3aMEHy/3a4eTy MO JAMCIHUILUIMHE
MOYHO TOJIb30BaThCA CIEAYIONIEH CXEMOW: B pa3jiesie BONPOCOB ISl MPOMEKYTOUHOU
aTTeCTaIlMM BBIOMpPAETCS Pl BOMPOCOB (PEKOMEHAYEMOE KOJIUYecTBO — 1-5 BOIpocoB
MO0 CXOJHOM TEMaTHKE), 3aTeM B pasliele OCHOBHOW JIMTEpaTypbl BbIOMparoTcs 2-3
HUCTOYHUKA, B KOTOPBIX MPOU3BOIAUTCS MOUCK TPeOyeMbIX MaTEpHasoB, 3aTEM IO HUM
NPOUCXOAUT TOATOTOBKA. Jlajmee BbIOMpaeTcsl cCienyromias Tpymnmna BOMPOCOB U
BBIIICONMCAHHbBIE JIEUCTBUS MOBTOPSIOTCA. TakuM 00pa3oM MOKHO TMOJTOTOBUTHCS KO
BCEM BOIIPOCAM MPOMEXKYTOYHOM aTTECTALIUH.

He pexomeHnyeTcs MOJIb30BATHCS JIUIb OJHUM YYEOHHKOM JJii TOJATOTOBKH,
MIOCKOJIBKY Pa3JIMYHbIE aBTOPbI MPEMOJHOCIT OJUH U TOT K€ MaTepual mno-pazHomy. B
pe3ynbTaTe CTYAEHT MOJIy4aeT BO3MOKHOCTh C(hOPMUPOBATH OOJI€E LIEIIOCTHYIO KAPTUHY
paccMaTpuBaeMoro OoObeKTa, sIBIEHHUA, mpouecca. [lo3ToMy pekoMeHIyeMoe YHCIIOo
Pa3IUYHBIX YYCOHUKOB HaunHaeTcs oT 2-3. [Ipu skenaHuu moyduTth OoJiee TiayOoKue u
Pa3HOCTOPOHHUE 3HAHUS MOXXHO IOJH30BATHCA M OOJBIIMM YHCIOM HCTOYHUKOB, a
TaKK€ HCTOYHMKAMH, YKa3aHHBIMU B JOMOJHUTEIBHOM CHHUCKE. J[OMOJTHUTEIbHBIMU
MCTOYHMKAMU TaK)Ke€ HEOOXOJUMMO IOJIb30BAThCS B TEX ClydasiX, KOrjJa He ynaercs
HAUTU MCKOMBIE MAaTepuajbl B CIIMCKE OCHOBHOM nureparypbl. Kpome Toro, B Takmx
CIydasix pEeKOMEHAyeTcs oOpaThCsi K TMPENoJaBaTeNli0 MO YKAa3aHHOMY aJpecy
3JICKTPOHHOM MMOYTHI 32 KOHCYJIbTAIUEH.

Kpome Teopetnueckoil moAroTOBKH, pEKOMEHIYETCS TaKkKe MPOpeIIaTh TUITOBbIE
pacyueTHble 3aJaHus 10 BCEM pas3ieiiaM Kypca, €CIM TaKOBBIE IPENyCMOTPEHBI



nporpamMmoii. Eciu 1o qucuyminHe B CIIMCKE OCHOBHOM JIMTEPATYphl YKa3aH 3a/lauyHMUK,
TO €T0 TaK)Ke B 0053aTE€ILHOM MOPAIKE HEOOXOUMO HCIIOJIb30BaTh IPU MOATOTOBKE.

Kak yxe yka3pIBanoch, MOATOTOBKA MOJKHA MPOBOAUTHCS MO YKPYIMHEHHBIM
rpynmnaM BOMPOCOB, CTPYNIUPOBaHHBIX Mo TemaMm. K cienyromieit Teme He0OXOAMMO
NEPEXOUTh TOJBKO IOCJE TOrO, KakK MOSBISAETCS TBEpAAs YBEPEHHOCTb B TOM, YTO
OCHOBHBIE 3HAHUS 10 U3y4aeMOIl B JaHHBI MOMEHT TEME 3aKpPEIJIEHbl HAa JOCTATOUHOM
YPOBHE U MOJTYYCHBI HABBIKU MPAKTUYECKOTO PEIICHHUSI COOTBETCTBYIOIINX 3a7ad.

JIns mosydeHrs NMEPBUYHBIX 3HAHWW 10 M3y4aeMOM TEME MOXHO IOJIb30BaThCS
JTH00BIMA  MH(OPMAIIMOHHBIMH MaTepHuajaMH, HaXOISIIUMHUCA B CBOOOIHOM JOCTYTIE,
HaIlpuMep, MaTepuaiaMy oHIaH-3HIMKIoneauu Wikipedia, pa3iIuyHBIMA UHTEPHET-
cratbsiMM M 1p. Ho mpu 3TOM K NOJIy4eHHBIM MarepuajaM BCEr/la HEOOXOAUMO
OTHOCHUTBCSI OCTOPO’KHO U 110 BO3MOXHOCTH IIPOBEPATH IPUBOJIUMBIE B HUX (DOPMYJIBI U
KOJIMYECTBEHHBIC JaHHBIC MPHU TOMOIIM COTMOCTABJICHUSA C APYTMMH HCTOYHUKAMHU.
Jlanee monMyYeHHBIE 3HAHMS HEOOXOJMMO YIUIYOJSATH TpPHU TOMOIIM JIUTEPATyphI
(pekoMeHayeMOe YHCIO pa3IMyHbBIX y4yeOHukoB — 2-3). Tak peanusyercs
MHOTOYPOBHEBBIM CTYNEHUYAThId MPOLECC CaMOOOYUYEHMsI, KOTJa CTYAEHT MOXET caM
pelInTh, Ha KaKOM YPOBHE YIJIyOJIeHHs B MaTepual MOKHO OCTaHOBUTHCA. ITO
pelieHre MOKeT OBITh OCHOBAaHO Ha JIMYHBIX MPEANOYTCHHSX, >KEeTaeMOn
MOTEHIUATBHOW OLEHKE MO0 JUCUUIUIMHE 33 MPOMEKYTOUHYIO aTTECTALUIO0, a TAKXKE Ha
o0actu mpo(eccCHoHaNbHBIX, TBOPYECKUX HHTEPECOB.

OnHMMHU U3 OCHOBHBIX MH(OPMAIIMOHHBIX MaTepUaioB MpPH MOATOTOBKE KO BCEM
pazzenaM JIUCUUIUIMHBI MOTYT CTaTh Y4€OHUKM W/WIM ydeOHble MOCOOHs, a TaKkxke
METOJUYECKHE YKa3aHUsl IO JUCHUIUIMHE (IpU WX HAIWYUHM), [OATOTOBJICHHbIE
BEJIYILIMM MPENOAaBaTEIEM.



VIl. CIIMCOK JIUTEPATYPbBI U UHOOPMALIMOHHO-
METOANYECKOEOBECIIEUEHUE I CIIAITJIMHBI

OcHoBHas JauTEpaTypa

1. Maxopkun A.B. Marematuka (pakrtanoB [DIEKTpOHHBIM pecypc]: ydeOHOe
nocobue / Maxopkun A.B., Maxopkun B.B. — DJexkTpoH. TEKCTOBBbIC HaHHBIC. —
Kanununrpana: banruiickuii ¢penepanbubiii yauBepcuteT uM. Ummanyuna Kanra, 2013.
— 156 c. — Pexxwum gocryna: http://www.iprbookshop.ru/23794.html. — 9bC «IPRbooks».

2. Tpenbkud A.A. BBenenue B Teopuio (ppakranoB. MaremMaTndecKkue acnekThl U

HEKOTOpble (M3MYECKUE TPUIOKEHHUS [DNEeKTPOHHBIM pecypc|: yueOHoe wuznaHue /
Tpenbkun A.A. — DIEKTpOH. TeKCTOBbIE AaHHBIE. — CapoB: Poccuiickuii penaepaibHbIMA
s1JICPHBIN neitp -  BHUNDO, 2013. — 40c—- Pexum  jgoctyma:
http://www.iprbookshop.ru/60841.html. — 95C «IPRbooks».

3. Henuneitnocts. OT konebGaHuil Kk Xaocy [DNEeKTpOHHBIA pecypc|: 3afgadud U
yuebnbie nporpammbl / A.Il. KysHenos [u ap.]. — DIEKTpOH. TEKCTOBbIE JaHHbBIE. —
Mocksa, MxeBck: Perynsapuas um xaoruueckas auHamuka, 2013. — 188 c. — Pexum
nocryma: http://www.iprbookshop.ru/16576.html. — 95C «IPRbooks».

4, KysnenoB C.II. JIlunamuueckuit xaoc. — M.: ®wusmariaut, 2013. — 356 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:15812&theme=FEFU

5. IloranoB A.A., I'ynses FO.B., HukutoB C.A., [TaxomoB A.A., I'epman B.A.
Hogeilimme wmetonbr o6pabotku wm3oOpakenmit / I[log pen. A.A. IloramoBa.— M.:
duszmarimt, 2013.- 496 c. http://e.lanbook.com/books/element.php?pll id=2703

6. [Ipaktukymbr 1o aucturuimae C)KaTWe CHUTHAJIOB C TMPUMEHEHHEM TEOPHH

bpakTanioB [DAeKTpoHHBIA pecypc] / — DONEKTpOH. TEKCTOBbIE JaHHbIe.— M.:
MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBsI3U U uH(popmatuku, 2014. — 36 C. — Pexxum
nocryma: http://www.iprbookshop.ru/61542.html. — 95C «IPRbooks».

7. IMopmneB C. B. KomnblorepHoe MojenupoBaHue (HU3MYECKUX IPOLIECCOB B
nakete MATLAB: ydebnoe mocobme. - Cankrt-IlerepOypr: Jlams, 2013. — 726 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:307438&theme=FEFU

8. IpsxonoB B.Il. MATLAB. IlonHbni camoy4uTenb [DIEKTPOHHBIN pecypc]/

IesxonoB B.I1.— DOmnektpon. TekctoBweie aaHHbie.— CapartoB: [IpodoOpazoBanue,
2017.— 768 c.— Pexxum goctymna:
http://www.iprbookshop.ru/5748&book 1d=63590

9. [nemunckas W.E. HWurepaktuBubie cuctemsl Scilab, Matlab, Mathcad
[DnmeKkTpoHHBIHN pecypc]: yueOHOe mocooue/ [u ap.].— DIEeKTPOH. TEKCTOBbIC TaHHBIC.—
Ka3zans: Ka3aHnckuii  HaIMOHAJIBHBIM  MCCIEIOBATEIbCKUM  TEXHOJOTMYECKUM
yauBepcuteT, 2014.— 195 ¢.— Pexxum pocryna:
http://www.iprbookshop.ru/5748&book _1d=62173
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JonoJiHUTeILHAS JIUTEpPAaTypa

1. boxxokun C.B., IMapmun JI.A. ®@pakrtansl u mynstudpakransl. Mboxkesck: HULL

«Perynspnas u Xa0THUYecKas JTUHAMHUKa», 2013. - 128 c.
http://www.iprbookshop.ru/17672
2. Apnonbnn B.M. Teopus karactpod. M.: Jlmbpoxom, 2013. - 136 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:48864&theme=FEFU

3. CrpatonoBuu P.JI. CnyuaiiHple mporeccsl B JWHAMHUYECKHUX CHUCTeMax. M.—
Wxenck: PX]1, 2014. — 592 c. http://www.iprbookshop.ru/17654

4. Jlanna I1.C. Henuneitasie kone6anust u BoaHbL. — M.: JIubpoxom, 2013. — 395 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:22224&theme=FEFU

5. enyxun O.U., Ocun A.B., Cmonsckuit C.M. Camoniogobue u ¢pakTaibl.
TenekoMMyHHUKaIIMOHHBIE — TpujoxkeHus. M.: @Dusmatiur, 2013. - 368 c.
http://e.lanbook.com/books/element.php?pll id=2307

6. Tynuk H.B. KomnbsrorepHoe MoaenupoBanue [DIeKTpOHHBIN pecypc] : yueOHoe

nocobue / H.B. Tynuk. — DnexkTpoH. TekcToBble naHHbie. — CaparoB: By3osckoe
obpazoBanme, 2013. — 230 c¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/5748&book id=13016

7. CxnsipoBa E.A. KomnblorepHoe wmojenupoBaHue (GU3HUECKUX — SIBICHHM
[OnexkTpoHHBIN pecypc] : yueOHoe mocobue / E.A. Ckuspora, B.M. MamoTun. —
DJIEKTPOH. TEKCTOBBIE HaHHbIe. — Tomck: TOMCKHIM MOJMTEXHUYECKUN YHUBEPCHUTET,
2013. — 152 C. — 978-5-4387-0119-4. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/5748&book 1d=34668

8. OCHOBBI KOMITBIOTEPHOTO MOJIEIMPOBAaHNUE [DIEKTPOHHBIN pecypc]| : y4eOHO-

METOMYECKHI KOMIUIEKC / . — OJEKTPOH. TEKCTOBBIC NMaHHble. — Ammatel: Hyp-
[lpunr, 2015. — 175 c¢. — 9965-756-09-0. — Pexum pocryna:
http://www.iprbookshop.ru/5748&book_id=67115

9. lerunnn IO.M. Anamu3z wu oOpaborka curHaaoB B cpeae MATLAB
[DnexTpoHHBIN pecypc]: yuebHoe mocobue/ Illetnnun FO.M.— DnekTpoH. TeKCTOBbIE

nanasle.—  HoBocuOupck:  HoBocuOupckuii  rocyaapCTBEHHBIH  TEXHUYECKHI
yauBepcuteT, 2013.— 115 ¢.— Pexum poctymna:
http://www.iprbookshop.ru/5748&book_id=44896

Ilepeyens pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOU CETH
«AHTEpHET»

1. http://www.cyberforum.ru/mathematical-soft/
2. http://matlab.exponenta.ru/
3. https://www.mathworks.com/help/matlab/
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4.  https://www.mathworks.com/matlabcentral/answers/
5. denepanbHbI opTan «Poccuiickoe odpazoBanue» hitp://www.edu.ru/
6.

@enepanbHoe xpanwnuiie «Eannas komnekuus nu@poBbIX 00pa3zoBaTeNbHBIX
pecypcoy http://school-collection.edu.ru/
7. Teopetnueckue  cBemeHus 1o  ¢GuU3MKE W MOAPOOHBIE  peIIeHUs

JCMOHCTPAIIMOHHBIX BapHaHTOB TECTOBBIX 3aJaHMi, IPEACTABICHHBIX Ha caiiTe
PocakkpemarentcTBa (WWw.fepo.ru)

8. Poccuiickuii mopran «OTkpeITOro o0pasoBanus» http://www.openet.edu.ru

9.  www.biblioclub.ru — Dnexrponnas 6ubnmuoTeyHast cucTeMa «YHHUBEPCHTETCKAs
oubimoteka - onlinex.

10. www.iglib.ru — MuTepHeT-OnbmmoTexka 0Opa3oBaTeIbHBIX H3IAHUH, B KOTOPBIM
coOpaHbl 3JIEKTPOHHbIE Y4eOHUKH, CIPABOYHBIC U YdeOHbIE TOCOOUs

11.  www.affp.mics.msu.su

12. Hayunas 6utbmuoreka JIB®Y https://www.dvfu.ru/library/

13.  «eLIBRARY.RU Hayunas AJIEKTPOHHASI oubnmoTeka
http://elibrary.ru/defaultx.asp
14. «(MHTYUT» Hanmonanbnsiit OTKPBITHIN YHUBEPCUTET

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

Ilepeyenb HPOPMAMOHHBIX TEXHOJIOTUIl U MPOTPAMMHOIO0 00ecreyeHust

1. Ins odopmieHHs OTYETOB MCIOJIB3YETCsl 00Iee MporpaMMHOe oOecrieueHue
KOMIBIOTEPHBIX yueOHBIX KiaccoB (OC Windows, makeT mporpaMMHOI0 oOecredeHus
Microsoft Office: Word, Outlook, Power Point, Excel).

2. ]Il IpakTUYEeCKUX 3aHATANA U JTAOOPATOPHBIX PadOT MOXKET MCIOJIb30BAThCS
nporpamMMublii ipoaykT MATLAB Bepcun ne crapume R2007b (MathCAD Bepcuu He
crapiie 13.1) unu ux aro0bie CBOOOIHO pacIpocTpaHseMble aHaaoTu (Hanpumep, SMath
Studio uu Scilab).

IIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALIMOHHbIE
CIIPABOYHBIE CHCTEMbI

1. basa mannbIx Scopushttp://www.scopus.com/home.url

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

3. baza JAHHBIX ITOJTHOTCKCTOBBIX AKAICMHNUYCCKUX JKYPHAJIOB Kuras
http://oversea.cnki.net/
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Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHI

MecTo pacroyiokeHus] KOMITBIOTEPHOM TeXHUKH, | [lepeueHb mporpaMMHOro o0ecredeHus
Ha KOTOPOM YCTaHOBJIEHO IIPOIPAMMHOE
o0ecreyeHre, KOJIMUECTBO pabOYNX MECT

KommbroTepHbIii Ki1ace Microsoft Office Professional Plus 2016 —
ayn. L444 (L439) o(HCHBIN aKeT, BKIOYAIONIUI TPOrpaMMHOE
KonuuectBo mect — 25 obecrieueHue st paboThI C Pa3TUIHBIMU

TUTIAMU JIOKYMEHTOB (TEKCTaMH, SJIEKTPOHHBIMU
Tabnuiamu, 6azaMu JaHHBIX U Jp.);

SciLab — makeT 11 MaTeMaTHYECKOTO
MOJICTUPOBAHUS 0011IeT0 Ha3HAYEHUS (CBOOOTHO
pacnpocTpaHsieMsblil aHanor naketa MATLAB);
BKJTFOYACT MHOYKECTBO PA3TUYHBIX OMOINOTEK U
GYHKIUH 1S pelieHrs] HAYYHBIX U TPUKIIATHBIX

3aa4
Yuranbhele 3anb1 Hayunoit oubmmorexu IBOY | Microsoft Office Professional Plus 2016 —
C OTKPBITBIM JIOCTYIIOM K (poHIY o(HCHBII TaKeT, BKIIOYAIONIUI TPOrpaMMHOE
(xopmyc A — yposens 10) obecrniedueHue A1 paboThI C pa3TUIHBIMU

TUTIAMH JOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMA
TabiuiamMu, 6a3amu TaHHBIX | JIP.);

7Zip 9.20 - cBoOOAHBII (haHITIOBBIN apXHBATOP C
BBICOKOM CTETICHBIO C)KATHUS IaHHBIX;

Adobe Acrobat X1 Pro — makeT nporpamm st
CO3aHUSI U TPOCMOTPA IIIEKTPOHHBIX
nyonukamuit B hopmare PDF.

VilIl. METOAUYECKUE YKA3AHUA 110 OCBOEHUIO JUCHUITJIMHBI

VYcmenHoe oCBOeHWE MMCIUILUIMHBI MPEAIoiaraeT akTUBHYIO padOTy CTY/ICHTOB
HAa BCEX 3aHATHAX AayJUTOPHON (OPMBI: JEKIHMSIX W MPAKTHKAX, BBIMOJTHECHUE
aTTECTAlMOHHBIX Mepornpusituid. B mnpouecce wu3yuyeHUs IUCHUILIUHBI CTYIEHTY
HEO0OXOMMO OPUEHTUPOBATHCS HA MPOPAOOTKY JIEKIIMOHHOTO MaTepHaa, MoJAroTOBKY K
MPAKTUYECKUM 3aHSATUSM, BBIIIOJIHEHUE KOHTPOJIBHBIX U TBOPYECKUX PAOOT.

OcBoenue nuctuIuiMHbl «CaMoro00Me U XxaoTuuecKas JUHAMHUKA B (PU3HMYECKUX
IIPOLIECCax» IMPEAIoNaracT PEUTHHIOBYIO CHCTEMY OLIEHKM 3HAHUM CTYIEHTOB H
NpeaycMaTPUBAET CO CTOPOHBI MPENOAABATENsl TEKYUIUMH KOHTPOJIb 3a MOCEUIEHUEM
CTYAEHTAMU JIEKLWH, MOJATOTOBKOM M BBINOJHEHUEM BCEX ITPAKTUYECKUX 3aJIaHUU,
BBITIOJTHEHHUEM BCEX BUJIOB CAMOCTOSATEIIBHON paOOTHI.

B nporuiecce oOydeHus CTyIeHT IOJKEH HE TOJIBKO OCBOUTDH YUEOHYIO TPOTpaMMy,
HO W TIPUOOPECTH HABBIKM CaMOCTOSITEILHON paboThl. CTYIEHT JOKEH YyMETh
IJIAHUPOBATh W BBHIMIOJIHATH CBOKO PadOTy. YAENbHBIM BEC CAMOCTOSITEIBHON pabOThI
OOBIYHO COCTaBJISIET MO BpeMeHu 10 25-30% oT Bcero BpeMEeHU U3y4yaeMoro IUKiIa. ITO
OTPaXEHO B y4eOHBIX TUIAHAX M TpaduKax y4eOHOro mpoiecca, ¢ KOTOPHIMU KaKIIbIi
CTYJIEHT MOXET 03HAKOMHTHCS y MIPENOIaBaTelisa JUCIUILTMHBI UK Ha Kadenpe.



['maBHOE B mepuoj; 00ydeHHUsI CBOEH CHEIMATbHOCTU — 3TO HAYUYHUTHCS METOJaM
CaMOCTOSITENIFHOTO yYMCTBEHHOTO TpyJa, CO3HATEIbHO pPa3BUBAaTh CBOM TBOPUECKUE
CIIOCOOHOCTH M OBJIaZieBaTh HaBBIKAMH TBOpYECKOW paboThl. Jljis 3TOro HEOOXOAMMO
CTPOTO COOJIOAATh AUCIMILTUHY yueObl U TIOBEICHUSI.

KaxxnoMy CTyIeHTY clenyeT COCTaBISATh €KEHEIEIbHBIN U CEMECTPOBBIN IJIaHBI
paboThl, a TakKe IUIaH Ha Kaxabld padouunit nenb. C Bedepa Bcerja HaJlo pacipeessTh
paboTy Ha cienyroumi 1eHb. B KoHIle KaXXqoro AHS 11eJ1eco000pa3Ho MOABOAUTH UTOT
paboThI: THIATEILHO POBEPUTH, BCE JIU BBHIMOJHEHO MO HAMEUEHHOMY IUIaHy, HE ObLIO
JM KaKUX-JIMOO OTCTYIUICHUM, a €CJIi OBbLIH, M0 KaKOW MPUYMHE 3TO npousonuio. HyxHo
OCYIIECTBISITh CAMOKOHTPOJIb, KOTOPBIM SBJSIETCS HEOOXOIUMBIM YCIOBHEM Kak
ycrmemHo y4eObl, Tak u nocieayromeil paborsl. Ecim  4ro-TOo  ocTanoch
HEBBITIOJIHEHHBIM, HEOOXOIMMO M3BICKATh BPEMs JUIsl 3aBEPIICHUS dTOW YacTu padoTHI,
HE YMEHbIIIasi 00beMa HEACIBHOIO IJIaHa.

KoHcnektupoBanre JEKIIMOHHOTO MaTepuaia JTOJKHO MPOU3BOIUTHCS KPaTkKo,
CXEMaTU4YHO, TIOCIenoBaTeNbHO. {DUKCUPYIOTCS OCHOBHBIC TIOJOXKEHHS, BBIBOJIBI,
bopMyIpPOBKH, 00OOIIECHHS; TTOMEYAOTCS BA)KHBIE MBICIIH, BBIJCISIOTCS KIIOYEBBIC
CJIOBa, TEPMHUHBI. TEpMUHBI, TOHSATHS TPOBEPSIOTCS C TOMOIIBIO SHIUKIONEIHH,
CJIOBapei, CMPABOYHMKOB C BBHINTMCHIBAHMEM TOJKOBaHWI B TeTpanas. Heobxommmo
0003HAaYUTh BOMIPOCHI, TEPMUHBI, MATEPUAJI, KOTOPBII BHI3BIBAET TPYAHOCTU, TOMETUTH U
TIOTIBITATHCSI HAMTH OTBET B PEKOMEHyeMO# juteparype. ToIbKO eCu caMOCTOSATEIHHO
HE yJIaeTcsl pa3o0parbcsi B MaTepuaje, HeoO0XoauMo cPopMyTUpPOBATh BONIPOC U 3a7aTh
MPEToAaBaTelNto Ha KOHCYIbTAINU, HA MPAKTUYECKUX paboTax.

Marepuan nekuuii HEOOXOAUMO 3aKpEeIUIsiTh CaMOCTOSTENbHO. B  mepBylo
ouepe/b, Ha CIEAYIOUUN JeHb HEOOXOUMO €llle pa3 MpopadoTaTh MaTepHall JIEKIUU.
[IpakTrka MOKa3bIBAET, YTO €CIM HE CAENaTh STOTO B TEUEHHUE ABYX-TpPEeX HHEH, TO
OonpIas yacTh Marepuaia 3al0yaercs. B manmbHelimeM mporiecc 3a0bIBaHUS UACT IO
skcrioHeHTe. [Ipu m3ydeHmnm Matepuana o0sS3aTeNbHO HCIOJIb30BaHHWE YYEOHHUKOB H
JIPYTUX MaTepuanoB mo AucuuiuinHe. HeoOxoanMo HalWTH KOHTPOJBHBIE BOMPOCH IO
COOTBETCTBYIOIIIEH TeMe, OTBETUTh Ha HUX. B ciyuae ecnu 1mo TeMe ecTh 3aJauu, TO UX
HEOOXOJMMO PEIINTh U CBEPUTH C MPABWJILHBIMUA BapUaHTAaMHU OTBETOB (IIPH HAIAYHWH).
B cnyuae 3arpynHeHHi HEOOX0IUMO MPOKOHCYJIBTUPOBATHCA Y TIPETIOaBaTesl.

Bo Bcex pasnuyHBIX CHUTyalusX, MPUBOISIMIMX K OIIMOOYHBIM JCHCTBUSM,
HEKOPPEKTHBIM BBIBOJIAaM W/WUJIM OTBETaM HEOOXOJIMMO MPOAHATU3UPOBATH MPHUYUHBI,
npuBeine kK omubkam. Pabota Haj ommOKaMu SBJISIETCS OJTHUM U3 YCJIOBHI IMpoliecca
COBEPIIICHCTBOBAHMS 3HAHWH M HABBIKOB, a CIIEA0BATEIBHO, YCIIECITHON y4eObl M paOOTHI.

[IpuMepHOe pacnpeeneHie BpPEMEHHW CaMOCTOSITENbHOW paboThl, KOTOPOE
CTYACHT MOJDKEH OTBOJAWUTH HA TOT WJIM WHOW BHJ 3aHATHH: 3aKpEIJICHUE JICKIIMOHHOTO
Marepuana — 15%, moaroroBka K MNpakTUUYeCKUM 3aHATUSIM — 30%, MmoaroTroBka K
nabopaTopHbiM pabotam —30%, MOArOTOBKA K 3a4eTy/sk3ameny — 25%. Tem He MeHee,
YUUTHIBasE OCOOCHHOCTH Ka)XJOr0 CTYJEHTa W KOHKPETHOTO Kypca, YKa3aHHbBIE 4Yachl



MOTYT BapbUpPOBATHCS.

B mporiecce n3yuenus MatepuanioB yaeOHOTO Kypca MpeiaraloTcs CIeayroIme
dbopMbl pabOT: YTEHUE JICKITUH, MPAKTUYECKHUE 3aHATHS, 3aJaHUs IS CAMOCTOSATEIHLHOM
paboTHI.

JleknMoHHBIC 3aHATHS TMPEAHA3HAUYEHBI IS TOJYYCHHS CTYJIEeHTaMU 0a30BbIX
3HaHUN MO KaKOMY-JIMOO pasjieny MUCHMIUIMHBIL. JTO (yHIaMEHT, HEOOXOAMMBINA s
MOCJIEAYIONIEH YCHENTHOH CaMOCTOATEIBHOM paboThl CTYACHTOB U JaJIbHEHIIIETO
U3y4YeHUs] UMU y4eOHOTO MaTepHala.

[IpakTuueckue 3aHATHS TPU3BAHBI JIOMOJIHUTH JICKIIMOHHBIM KypC B YacTd
MOJIYYCHUS] CTYJICHTaMH TPAKTUYECKUX HABLIKOB. biiaromaps nmaHHOMY BUIY 3aHSITHMA
TEOPETUUECKHI MaTepHall CBS3BIBACTCA C PEIICHWEM THIIOBBIX TPUMEPOB, 3ajad,
BBHITIOJITHEHUEM HEKOTOPBIX 3aJlaHUi U ycBauBaeTcs 0oJiee MOJTHO.

CamocTosiTenbHass paboTa 3aHUMaeT 0cob0oe MecTo sl IpodecCUOHATBHOU
MOATOTOBKU CTyAEHTOB. B xozme 5Toi pabOThl CTYyAEHTHI OTOMPAIOT HEOOXOIUMBINA
Martepuas IO HM3y4aeMOMY BOIPOCY, aAHAIM3UPYIOT €ro, BBIMIOJTHSIIOT Ppa3IUYHbIC
3aJlaHus, Y4aTCsl CAMOCTOSITEIbHO MBICTUTh U HAXOJUTh petieHus npoodsem. CtyaeHTam
HEOOXOJMMO O3HAKOMHUTHCS C OCHOBHBIMU HMCTOYHHUKAMH, TPHUBEACHHBIMA B CITHCKE
JIUTEPATyphl, 0€3 KOTOPHIX HEBO3MOXXHO TIOJHOIICHHOE MOHWUMAaHUE MPOOIEMAaTUKU
Kypca.

JIuCUUMIIMHY PEKOMEHAYeTCs M3y4daTh II0 IUIAHY 3aHATUH U CaMOCTOSITEIIBHOMN
pabotel. OOyuaronuics AOKEH CBOEBPEMEHHO BBIMIOJHATh TEKYIIUE 3aJaHus |
MIPEICTABIIATH/3alTUINATh KX BO BPEMS 3aHITHI WM HAa KOHCYJIBTAIIHH.

[Ipy TOATOTOBKE K JIGKITMOHHBIM 3aHATHSAM OOYYaIOIMUWCS W3yYaeT IUIaH
JIEKIIMOHHOTO MaTepHalia, PeKOMEHIOBAaHHYIO U JIOMOJHUTEIBLHYIO JTUTEPATYPY.

JIJist TIOATOTOBKY K MPAKTHUYECKUM 3aHSATUSIM TpeOyeTcsl M3ydeHue JICKITMOHHOTO
MaTepuaia, YBEpEHHOE 3HAHHME OTBETOB HAa KOHTPOJBHBIE BOMPOCHI JJISI 3aKPEIUICHUS
Marepuara.

K 3agery/ax3aMeHy oOyd4aromuiicsi TOMKEH OTUYUTATHCS MO BCEM MPAKTUUECKUM
3aHSATUSAM M TI0 BCEM JIaOOpaTOpHBIM paboTaM, €CIIM TaKOBbIE MPEIyCMOTPEHBI
nmporpaMmoi kypca. Tembl, pacCMOTpEHHbIE Ha JICKIIMOHHBIX 3aHATHUAX, HO HE
OTPaXEHHBIE B TIPAKTUYECKUX 3aHATHUAX/Ta00pATOPHBIX paboTax, 3aKpervIstoTCs
00y4JarommuMcst BO BpeMs CaMOCTOSITeIILHON PaOOTHI.

[Ipu mnoaroroBke K 3adery HEOOXOJMMO TOBTOPUTH YYEOHBI MaTepua,
UCITONIB3Ysl KOHCIIEKT JIEKIIMH, OCHOBHYIO H JIONOJHUTEIBHYIO JIUTEPATypy, IpH
HEO0OXOMMOCTH TIOCETUTh KOHCYJIbTAIIMN. 3a4eT MOYKET OBITh MIPUHSAT B ()OPME OTBETOB
Ha Bompochl, B ¢dopMe TecTa (KOTOPBIM COCTABISIETCS HAa OCHOBE M3YYEHHOIO
Marepualia), a TAkK€ MOKET 3aCUUTHIBATHCS 10 pe3yJibTaTaM peUTHHTA.

[Ilkana oueHuBaHus CPOPMUPOBAHHOCTH OOPA30BATENBHBIX PE3yJIbTATOB 10
JTYCLIMIUIMHE TIpeicTaBieHa B pone oneHouHbIX cpenctB (POC).



IX. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCHUIUINHBI

Y4eOHbIe 3aHATHUS 0 JUCIUTUIMHE TMPOBOAATCS B MOMEIICHHSX, OCHAIEHHBIX
COOTBETCTBYIOIIMM OOOpYJOBaHWEM M MPOTPaMMHBIM obecrnieueHneM. llepeucHb
MaTepUaTbHO-TEXHUYECKOTO U MIPOrPaMMHOTO OOECIICUCHUS TUCIUILUIMHEI TIPUBEICH
B TaOJIHIIE.

JIeKIIMOHHbBIC 3aHATHUS MPOBOJATCS B CTAHIAPTHBIX JICKIIMOHHBIX ayJAUTOPHUIX
naboparopHoro kopmyca (kopnyc L). JlaGopartopHbie paOOThl MPOBOJSATCS B
KOMIIBIOTEPHOM Kiiacce (koprmyc D wim kopmyc L) co cTaHIapTHBIM TEXHUYSCKUM
ocHamenneMm  (kommetoTepbl  mox  ympaBienuem  OC  Windows,  maket
Microsoft Office, omur w3 mnakeroB MathCAD/MATLAB wumu ux c¢BoOOIHO
pacrpocTpaHnseMbie anaaoru — ScilL.ab).

OcHaIEeHHOCTh
CIIEIHAJIbHBIX TTOMEILEHUH
1 TIOMETICHUM
JUTSL CAMOCTOSITEITLHON paOOTHI

[Tepeuens MIIEH3NOHHOTO
MIPOTPAMMHOTO O0ECIICUCHHMSI.
PekBHU3UTHI TOATBEPIKAAIOIETO
JIOKYMEHTa

HaumMmenoBanue crenuaibHbBIX
MOMEIIEHNH U MOMEIIEHUN 1
CaMOCTOSTEITHLHOM pabOTHI

Kopmyc L, aya. L444 (L439)
KommnsrorepHsrit kacc

(mocamouHbIX MecT — 25)

kad ams XpaHEeHUS] PEaKTHBOB C
4 BeIABMXHBIMU sukamu JIAB-
PRO I1P44 50.50.195, mkad
BEITSDKHOH, paboyasi IOBEpXHOCTD
— KepaMOTpaHHUT (B KOMILUIEKTE)
JIAB-PRO IIIB 180.8, mapTsr u
CTYJIbsI; MECTO TPENOIaBaTeNs
(croum, cTyn); mocka
JIBYXCTOPOHHSIS (J71st
HCTOJIb30BaHUS MAPKEPOB M MEJIA)

HOMCIIIGHI/U{ JJIA CaMOCTOSTEIIBHOMI pa60TLIZ

oubarorexu JIBDY ¢ OTKPHITHIM Momno6inok  Lenovo  C360G- | Microsoft Windows 7 Pro MAGic
JIOCTYTIOM K (DOHITY i34164G500UDK - 115 r.; | 12.0 Pro, Jaws for Windows 15.0
(xopmyc A - yposenb 10) WurerpupoBannblii  ceHcopHblil | Pro, Open book 9.0, Duxbury
mucriern  Polymedia  FlipBox; | BrailleTranslator, Dolphin Guide
Komup-npuHTEep-1BETHOW CKaHep B | (KOHTPAKT Ne A238-14/2);
e-mail ¢ 4 gorkamm Xerox | HeuckirouuTespHble MpaBa Ha

WorkCentre 5330 (WC5330C; | ucnons3zoBanne I10  Microsoft
[ToHOIBETHBIM ~ KOMUP-TIPUHTEP- | pabOUnX CTAHIMHA TOJh30BaTENCH
ckanep Xerox WorkCentre 7530 | (KOHTpakT DA-261-18 oT
(WC7530CPS O6opymosanune mist | 02.08.2018): - nwmmensus Ha

HHBAJIAI0B u JIHIL C | KIHEHTCKYIO OTIEpallOHHYIO
OTPAHUYEHHBIMU BO3MOXXHOCTAMHM | CHCTEMY; - JIMLEH3Us Ha IaKeT
3nopoBbst: ucmneii bpaiins Focus- | opucHBIX POAYKTOB [uisi pabOThI
40 Blue — 3 wr.; Jducrneit bpaitnst | ¢ JIOKYMEHTaMHU BKJTIOYas

Focus-80 Blue; Pabouast cranius
Lenovo ThinkCentre E73z — 3 wr.;

Buneo  yBemmumrens  ONYX
Swing-Arm PC edition; Mapxkep-
TUKTO(HOH Touch Memo
U POBOH; YcerpoicTBo
MOPTaTUBHOE IS YTEHUS
IUIOCKOIIEYaTHBIX TekcToB PEarl;
CkaHHpyIOIlas W YHTAIOMas
MalpHa I HEe3psiduX |
CIIa0OBHUASIIINX oJIb30BaTele

SARA; Ilpuntep bpaitna Emprint
SpotDot - 2 wr.; Ilpunrep Bpaiins

¢dopmar.docx , .xIsx , .vsd , .ptt.; -
JIMICH3WA 11a NpaBO MOJAKIIOYCHUA
MOJb30BaTEIsI K  CEPBCPHBIM
ONCpallMOHHBIM CucreMam N
ucnoias3yeMpiM B JIBOY

Microsoft ~ Windows Server
2008/2012; - nmuueH3ds Ha IPaBO
TOJIKITFOYCHUSI K cepBepy
Microsoft ~ Exchange  Server
Enterprise; - numeHsus ma mpaBo
MOJKIIOYCHUs K  BHYTPCHHEH
nH}opMannoHHOH cucTeMe
JIOKYMEHTOO00pOTa U MOPTaNy C




Everest - D V4, Bwuneo
yBeanaurens ONYX Swing-Arm
PC edition; Buzneo yBemuuurens
Topaz 24” XL cranuoHapHbIH
3JIEKTPOHHBIN; OO6yuaromast
cucrteMa Uil JIeTed TaKTHIBHO-
pedeBas, imbo mnuA JMOIEH C
OTPaHWYCHHBIMH BO3MOXKHOCTSIMU
310pOBbs; YBEIMUUTENb PYYHOU
Bugeo RUBY mopratuBHbBIE — 2
mr.; Okpan Samsung S23C200B;
Mapxkep-guxtodpor Touch Memo
U(pPOBOH.

BO3MOXHOCTBIO HOMCKa
nHpopmManm  BO  MHOXECTBE
yJaJICHHBIX u JIOKAJIbHBIX
XpaHWIINILAX, pecypcax,
O6ubnroTeKax uHpopmanny,
BKJIFOYast MOpTaIbHBIE
XpaHWIMILA, HUCHONB3yeMOil B

JAB®VY: Microsoft SharePoint; -
JIMIEH3HS Ha MPaBO MOIAKIIOYCHHS

K CHCTEeMEe LEeHTPaIH30BaHHOI'O
yIpaBJICHUS pabounmu
CTaHLIMSIMH,  HCIONB3yeMOH B

JIB®V: Microsoft System Center.
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