MUHHUCTEPCTBO HAYKHU W BLICHIETO OBPA30OBAHUS POCCUMCKOM
OEJEPALTMA
(enepansHOE roCy1apCTBEHHOE ABTOHOMHOE 0OPA30BATENBHOE YIPENKIEHHUE BBICIIETO
obpazoBaHus
"CAHKT-IIETEPBYPI'CKUH 'OCY IAPCTBEHHbBIA YHUBEPCUTET
ASPOKOCMHYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 21

YTBEPXJAIO
Pyxosoautens 06pa3oBarenpHO# MporpamMmel

JIOIL,K.T.H.

(I0TDKHOCTB, Y. CTEMNCHB, 3BaHHC)

H.A. I'nagkwui

[CECHEED A g; M| ggug

(nonmwces)

«&% g 205r

PABOYA [TPOTPAMMA TUCIUIUIMHBL

«HcTouHuku 1 TIPUEMHHKH ONTHYECKOTO U3ITYUCHHUA»
(HaumeHoBaHue THCLMILTHHBI)

Kon HanpasneHws moAroToBKu/

12.03.02
CreUHabHOCTH
HaumeHoBaHue HanpaeiieHus
OnroTexHuka
NOATOTOBKY/ CHIELAANEHOCTH
HaumeHoBanue
ONTHKO-3/IEKTPOHHEBIE MPHOOPHI X KOMILIEKCH
HANpaBIEeHHOCTH
®opma obyueHus OYHas
T'ox nmpuema 2025

Canxr-Ilerepbypr— 2025

Jlucr cornacosanus paboyeii NporpaMMpl AMCUMITTHHBL

[Tporpammy cocrasun (a)

AOLL, K.T.H., A0L,. UM M.E. Heseiikun

(LOIDKHOCTB, y4. CTENeHb, 3BAHUE) (nonnucs, nata) (MHULMANbI, hamunus)

[Mporpamma onoOpeHa Ha 3acenanuu kadenpot Ne 21

~
&l » \,Me,’{ﬁ\?:ﬂ 2025 r, npotokon Ne Q"

3asenyromuii kadenpoit Ne 21

A.T.H.,1Ipog. A.D. Kpsuko

(yu. crenenb, 3BaHuE) Mﬂﬂcb, ara) (uunumansl, bamunus)

7,
3aMecTHTENb TUPEKTOpa HHCTUTYTA No2 H(W%ﬂ €eckoii pabore
-
Z0U.,K.T.H.,I0LL. // H.B. Mapkosckas

(MOWKHOCTS, y4. CTENEHD, 3BAHUE) (nﬂ?{b, naaTa) (uunumansl, Gamunus)



Annoranus

HucuumnnuHa «VICTOYHUKM ¥ TPUEMHHMKH ONTHYECKOTO M3JIY4YEHHs» BXOJUT B
0o0pa3oBaTeNbHYI0 TMPOTPaMMy  BBICHIETO 00pa3oBaHMA — IIPOrpaMMy OakajaBpuara 10
HanpapyieHu0 noarotoBku 12.03.02 «OnToTexHUKa» HanpaBieHHOCTU «ONTUKO-3JIEKTPOHHBIE
npuOOpHl M KOMIUIEKChI». Jlucuunimnna peanusyercs kadenpoit 21.

JucuunnuHa HauesaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

[IK-1 «CnocobHOCTh K (OPMHPOBAHMIO TEXHHUYECKUMX TpeOOBAaHUM W 3aJaHUil Ha
MPOEKTUPOBAHUE W KOHCTPYHPOBAHUE OINTUYECKHMX U ONTHUKO- JJIEKTPOHHBIX NPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

[IK-2 «Croco6HOCTh K MaTeMaTUYeCKOMY MOJEIMPOBAHHUIO IPOLIECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIEI0BaHHIO Ha 0a3ze MpohecCHOHATBHBIX AKETOB aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS U CAMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOJAYKTOB

I1IK-3 «Cnoco0HOCTh K aHamu3y, pacyery, MPOEKTUPOBAHHIO U KOHCTPYHUPOBAHHIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHMEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U D3JEMEHTHOM YpPOBHSIX, B TOM YHCJIE€ C MCIOJIb30BAHUEM CHUCTEM
ABTOMATHU3UPOBAHHOTO MTPOESKTUPOBAHHUSI

CopepxaHve TUCLUIUIMHBI OXBAaThIBAE€T KPYI BOIIPOCOB, CBSI3aHHBIX C MPUHLUIIAMU
paboThl, MPOEKTUPOBAHUEM, MOATOTOBKON K IMPOU3BOJCTBY U TEXHHUYECKUM OOCITYKHBaHHUEM
MCTOYHUKOB U NPUEMHUKOB ONTHYECKOIO M3Iy4YEHHUS, B TOM YHCIIE€ B KOMIUJIEKCE C JAPYyTUMU
CUCTeMaMH Iepeiayu, npuemMa u 00padboTku nHGOPMaILIUK PA3IUYHOTO Ha3HAYCHUSI.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4ar0IIerocs.

[IporpaMMoil IUCHUIUIMHBI NPETyCMOTPEHBI CIEAYIOLUIUME BBl KOHTPOJSA: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHBIX eawnmibl, 108
YacoB.

S3bIK 00yueHus 10 JUCLUILIMHE PYCCKUH.



1. TlepedeHb MIAHUPYEMBIX PE3yabTATOB OOYUCHHS IO AUCIUILTHHE

1.1. Dlenu nmpenogaBaHus TUCIUIUIMHBI SBJISETCS MpUOOpPETEHHE 3HAHUN CTYJEHTaMHU B
obnactu GU3HUECKUX OCHOB M TIPUHIIUIIOB JCHCTBUS COBPEMEHHBIX UCTOYHHKOB U MPUEMHUKOB
ONTHUYECKOTO HU3JIyYECHHsI, O3HAKOMJIEHHE C THUIAMU HCTOYHUKOB M NPHEMHUKOB H3IIYy4YE€HUS,
COBPEMEHHOW 3JIEeMEHTHOH 0a30i, mapaMeTpaMu U XapaKTEPUCTUKAMH ITHX BAXHEHIINX Y3JIOB
COBPEMEHHBIX ONTUKO-AJIEKTPOHHBIX CHCTEM.

JlucuunuinHa HaleJieHa Ha OATOTOBKY CTYJIEHTOB K:

— MPOU3BOACTBEHHON M TEXHOJOTUYECKON ACSITENIbHOCTU B 00JACTH ONTOTEXHUKHU;

— MPOU3BOJICTBEHHOW W TEXHOJOTHYECKOW JEATEIBHOCTH B O0JIACTH HCIIOJIb30BAHHUS
CBETOBOM, ONTHUYECKON M JIa3€pHON TEXHUKU, ONTUYECKUX U CBETOTEXHUYECKHX MATEpUaIOB U
TEXHOJIOTHM, IPOCKTUPOBAHUS W HCCIICIOBAHUS CBETOBOM, ONTHUYECKOM M JIA3€PHOU TEXHUKH,
ONTHUYECKUX U CBETOTEXHUYECKUX MAaTE€pPUAJIOB

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILIMHE, COOTHECCHHBIX C
IUIaHUpyeMbIMH pe3ynbratamu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOLIUiCs NOJDKEH 00MajaTh CieqyIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHHE HHAMKATOPA JTOCTHXKCHUS
KOMIIETEHIIUHU KOMIIETEHIINHI KOMITETEHIIUH
[1K-1.3.1 3HaTh TpeboBaHus, MPEabIBISIEMbIE K
[1IK-1 CnocobHoCTh K | pa3pabaTbiBaéMOM ONTOTEXHUKE, ONTUYECKUM U
(dbopMUPOBaHHUIO OIITUKO-3JIEKTPOHHBIM MPUOOpaM U KOMILIEKCaM
TEXHUYECKHUX [1IK-1.Y.2 ymeTs aHanu3upoBaTh U ONPEIeATh
TpeOoBaHui 1 TpeOOBaHUS K apaMeTpam, MPeIbsBIsIEMbIM K
3aJlaHU HA pa3pabaThIBa€MOI ONTOTEXHUKE, ONTHUYECKUM U
[TpodeccuonanpHbie | MPOSKTUPOBAHUE U OTITUKO-DJIEKTPOHHBIM MPUOOpaM M KOMILIEKCaM
KOMITETCHIIH KOHCTPYUPOBaHUE C YY€TOM M3BECTHBIX IKCIIEPUMEHTATIBHBIX U
ONTHUYECKUX U TEOPETUUECKUX PE3YIbTaTOB
onTuko-3ekTpoHHbix | [1K-1.B.1 Bnaners HaBbIkaMu Onpe/eeHus,
pubopoB, KOPPEKTUPOBKHU M 0OOCHOBAHHS TEXHUYECKOTO
KOMILJIEKCOB M UX 3a/1aHMs] B YaCTH NMPOEKTHO-KOHCTPYKTOPCKHUX
COCTaBHBIX YacTel XapaKTEPUCTUK OJIOKOB U Y3JIOB ONITHYECKUX U
OTNITHUKO-DJIEKTPOHHBIX MPHOOPOB
I1K-2 Cnocobnocts k| [1IK-2.3.1 3HaTh YHCIEHHBIE METOBI, B TOM
MaTeMaTHYeCKOMY YHUCJIe peaTu30BaHHbIC B TOTOBBIX OUOIMOTEKAX,
MO/ICJIUPOBAHUIO MPU TPOECKTUPOBAHUH ONTUYECKUX U ONTHKO-
MIPOLIECCOB U 3JIEKTPOHHBIX IPHOOPOB, KOMIIEKCOB M MIX
00BEKTOB COCTaBHBIX YacTeil
ONITOTEXHUKHU U UX [IK-2.Y.1 ymeTs pa3pabaTbiBaTh aIrOPUTMBIL,
[TpodeccuonansHble | HCCIEAOBAHUIO HA peann30BbIBATh MATEMATHUECKUE U
KOMITETCHITHH Oaze KOMITHIOTEPHBIE MOJIEIH JIJIS1 TPOSKTUPOBAHMS
npodeccHoHaTbHBIX ONTUYECKUX U OMTHKO-3IEKTPOHHBIX MPUOOPOB,
MaKeTOB KOMIIJIEKCOB Ml IX COCTaBHBIX YacCTEH Ha SI3bIKE
ABTOMATU3UPOBAHHOTO | BBICOKOTO YPOBHSI C UCIIOJIBE30BaHNEM O0BEKTHO-
MIPOCKTUPOBAHUS U OPUEHTHPOBAHHBIX TEXHOJIOTHI, B TOM YHUCJIE C
CaMOCTOSITEJIbHO WCIIOIb30BAHUEM HUCKYCCTBEHHOTO MHTEIIEKTa
pa3paboTaHHBIX [1K-2.Y.2 ymets pa3pabaTsiBaTh OMOINOTEKH U




MIPOrpaMMHBIX
IIPOJYKTOB

MOANPOrPaMMbI (MaKpPOCHKI) TSl pEIICHUS
pa3IUYHBIX 3a4a4 IPOECKTUPOBAHUS U
KOHCTPYUPOBAHHMS, UCCIICTOBAHHS U KOHTPOJIS
OIITOTCXHUKU

[Tpodeccuonanbuble
KOMITETCHIHH

I1K-3 CrnocoOHOCTE K
aHaJIM3y, pacyery,
MIPOCKTHUPOBAHMIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBHUH C
TEXHUYECKUM
3a7jaHUEM THIIOBBIX
cucTeM, MpruodopoB,
ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U
DJIEMEHTHOM YPOBHSIX,
B TOM YHCJIIE C
HCIIOJIb30BaHUEM
CHCTEM
ABTOMATH3UPOBAHHOTO
MIPOSKTUPOBAHUS

[1K-3.3.1 3HaTh TUIIOBBIE CXEMBI ONITUYECKUX U
ONTHUKO-3JIEKTPOHHBIX TPUOOPOB, KOMILJIEKCOB U
UX COCTaBHBIX YaCTEH Ha CXeMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX

[IK-3.Y.1 ymeTb onpenensatb Gpuznyeckue
MPUHIUIIBI IEUCTBUS ONITUYECKUX U ONTHUKO-
ANEKTPOHHBIX MPUOOPOB, KOMILJIEKCOB U UX
COCTaBHBIX YacTEl B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU C
KCIIO0JIb30BAHUEM TEOPETUUYECKUX METOJIOB,
MPOrPaMMHBIX CPEJCTB MPOCKTUPOBAHUS U
KOHCTPYUPOBAHUS

[IK-3.V.2 ymets pa3pabaTsiBaTh

(O YHKITMOHATTLHBIC, CTPYKTYPHBIC CXEMBI CHCTEM
U IpUOOPOB ONITOTEXHUKU B COOTBETCTBHUH C
TEXHUYECKUMHU TPEOOBAHUSIMU C
UCIIOJIb30BAaHUEM TEOPETUUYECKUX METO/IOB,
MPOTPaAaMMHBIX CPEACTB MPOSKTHPOBAHUS U
KOHCTPYHPOBAHHS

[1K-3.B.1 BnageTs MeTOIMKAMU pacuera,
BU3YaIM3aIMU U MOJICTTUPOBAHUS IEUCTBUN
ONTHUYECKUX U ONTUKO-3JICKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil ¢
WCIIOIb30BAaHUEM CIICIIHATU3UPOBAHHOTO
pPOrpaMMHOTO oOecrieueHus, 00padaThIBaTh U
aHAJM3UPOBATH PE3YJIBTATHI PACUETOB C
MCIIOJIb30BAaHUEM CIIELUATTU3UPOBAHHOTO
MPOTPaMMHOTO 00€CTICUeHUS

2. Mecro nucturuinHbEL B cTpykType OI1
JucuuruinHa Oa3upyercs Ha 3HAHUAX, paHee MPHOOPETEHHBIX OOYYaIOUIMMUCSA NpU
W3Y4YEHUU CIENYIOINX AUCIUIUINH:
— DIEeKTPOTEXHHUKA,
— DNEeKTPOHUKA,
— DJEKTPONIUTAaHUE YCTPOMCTB U CUCTEM,;
— MukponporeccopHasi TEXHHKA,
— OCHOBBI KBaHTOBOM AJIEKTPOHMKY,
— OCHOBEHI OIITHKH,
— IIpukiiagHas MexaHuKa;
— MHTEeIIeKTyalIbHBIE CPEICTBA U3MEPEHU;
— IIpoMBINIUIEHHOE TPUMEHEHHUE JIa3€POB.
3HaHUA, NOJIyYCHHBIE IPU M3YYEHMM MaTepuaia JaHHOW IMCHWIUIMHBI, MMEIT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
— IIpumenenune na3epoB B MEAUIIUHE;
— AKYCTOONITHYECKHE YCTPOHCTBA 0OPaOOTKH CUTHAIOB,;
— ONTHKO-3/1eKTPOHHBIE TPUOOPHI OXPAHHOW U MOXKAPHOM CUTHAIHU3AIINH;
— IIpoekTupoBaHue JIa3€pHBIX CUCTEM;
— Onruka 1a3epos;




— BoJ10KOHHO-ONITHYECKUE CUCTEMBI NTepeadun HHPOPMaLUH.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JUCIHUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7

Oowan mpyooemKkocma OuCUUNIUHDL, 3/108 3/108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHhuie 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

nabopaTtopHbie paboTsl (JIP), (yac) 17 17
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoii ammecmayuu: 3ager 3ayer

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nenpl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pasgenel, TEMBI TUCIIUTUIMHEI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7
Pazpen 1. 3 0 0
Pasyen 2. 0 0
Paznen 3. 3 0 0
Paznen 4. 3 0 0
Pazgen 5. 3 0 0
Paznen 6. 2 0 0
HUroro B cemectpe: 17 0 17 0 74
Uroro 17 0 17 0 74

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TEM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1 1.1. Knaccudukanusi npueMHUKOB U3ITYy4SHUS
1.2. ITapameTpbl ¥ XapaKTEPUCTUKHU ONITHYECKOTO U3ITy4EHUs
1.3. ITapameTpbl ¥ XapaKTEPUCTHKH IPUEMHUKOB U3JTyUEHHS




(ITON) n ux nepecuer: napametpsl IIOU, noporossie u
urymoBsle napamerpsl [IOU, Bpemennsie mapametpsl 110U,
xapaktepuctuku 110V, BonbTOBbIE XapaKTEPUCTHUKH,
XapaKTepUCTHKU 3aBucuMocTu napamerpos [IOU ot momuHocTH
U3JIy4eHUs, JOHOBBIC XapaKTEPUCTUKHU, YACTOTHbIE
xapaktepuctuku [IOU, nepecuet napamerpos [IOU

Paznen 2

2.1. IlpuHiun nerlcTBUs NPUEMHUKOB

2.2. ®otopesuctopsl (PP): mocTossHHas BpEMEHU U YaCTOTHAs
xapakrepuctuka OP, GoToTOK, cieKTpanbHas XapaKTepUCTUKA
YyBCTBUTEIBHOCTH U 11yMbl P, sKCcIuTyaTallnOHHBIE TApaMETPBI
Y OTHOCUTEIIbHOE U3MEHEHUE CONTPOTUBIICHHS PP, cxeMbl
BKItoYeHus: OP, BbIOOp HArpy3KH, MaKCUMalbHasi BOJITOBAs
YyBCTBUTEIBHOCTh, CXeMbI 3aMmelieHns P npu yacTuuHOM €ero
OCBEILIEHUH, KOppeKIus yacToTHON xapakrepuctuku OP (ITON),
oxyaxkaenue OP, KOHCTpyKMHU HeoxanaxaaeMbix OP

2.3. ®oroaunonbl (O/I): npuamn aeiicteus OJI, mnoaHBINA
pesxkum padoTsl @/, JOCTOMHCTBA U HEJOCTATKHU MCIIOH30BAHUS
@I'- u O /I-peKUMOB, IOCTOSHHASI BPEMEHU U YaCTOTHBIE
xapakrepuctuku OJI, GoTOTOK U crieKTpaabHas
qyBCTBUTENBHOCTh DJ], sHEpreTnyeckas XxapakTepUCTUKA, IIIYMbI
1 oOHapyxurteabHas criocoOHocTh DI, snexTpoHHbIN TpakT DJ]
KOHCTPYKTUBHOE 0(hOpMIICHIE, TEXHUUECKHE JaHHbIE U
npumeHenne OJI; BeicokouactoTHbie OJI, MOBEPXHOCTHO-
OapbepHbie BbiIcOKOYacToTHBIE D], ]I p—i—N-THIa

2.4. IlpueMHUKH ¢ BHYTPEHHUM YyCHJIEHHEM (OTOTOKA!
naBuHHbIe @J; DotoTpansucropsl (PT), monessie DT,
(boTOTUPUCTOPHI

2.5. IlpueMHUKHN U3Ty4eHUs: Ha OCHOBE MHOTOKOMITOHEHTHBIX
CHCTEM

2.6. Muorougetssle npueMHukH ontuyeckoro: ®P u @/ c CBY
CMEILIEHUEM

2.7. KoopaunaTtHble GOTONPUEMHUKH: (POTOMOTEHIITUOMETPHI,
¢ynkunonansabie OP u OJI, koopanHaTHBIE HOTONPUEMHHKH C
paauanbHbIM AnekTpuyeckuM nojem (OPIII), koopauHaTHbIE
®JI, paboTaroiue Ha OCHOBE MIPO0JILHOTO (poTodddhexTa

Paznen 3

3.1. KoHCTpYKIIMM MOTORJIEMEHTHBIE TPUEMHUKH U3Ty4EHUS
(MITN): MIIHA ¢ napaiienbHbIM OIPOCOM, CXEMBI BKITFOUCHHUS
MO3ULIMOHHO-4YBCTBUTEINIBHBIX YeTbIpexdaeMeHTHeIX O/, MITN
¢ mocienoBaTesbHbIM ontpocom, MIIHN ¢ HakomyieHneM curxana,
3.2. MHorossieMeHTHbIe (hOTONPHUEMHBIE YCTPOUCTBA HA OCHOBE
MPUOOPOB C 3aPSATO0BOM CBSI3bIO: TPUOOPHI C 3aPsATIOBOM CBA3BIO,
HAaKOIUIEHUE 3apsAJI0B, IEPEHOC 3apsI0B, JETEKTUPOBAHUE
3apsAIOBBIX ITAKETOB, OPraHU3allsl MHOIOJIEMEHTHBIX
¢doronpreMHUKOB Ha ocHOBE [13C-cTpyKTyp, CXeMbl BKIIIOUEHUS
¢doronpuemnrkoB Ha ocHoBe [13C cTpykTyp, mpubOpSEI ¢




3apsAI0BON MHKEKIIUEU

3.4. 'ubpuanbie Mo3anunble npueMHukn UK nzo0pakeHus

3.5. latuuku uzodpaxenus Ha ocHoBe KMOII maTpuir:
(bu3HYECKHE OCHOBBI, SKBUBAJICHTHAS M CTPYKTYPHASI CXEMBI
KMOII maTpuil, 10MOJHATEIbHBIE JICKTPOHHBIE OJIOKH
00pabotku Buneocurnana B nukcene KMOII marpui, cTpykrypa
MHOTO(YHKIIMOHATIBHBIX TaTYMKOB U300pa’KeHUsI HA OCHOBE
[13C u KMOII matpuil.

Pasnen 4

4.1 TlpueMHUKH U3ITy4eHUSI HAa OCHOBE BHEIIHETO (oTodddeKra:
MPUHLIUN AEHCTBUS

4.2. DNeKTpOBaKyyMHbIE ()OTOIIEMEHTBI

4.3. ®OTO37EKTPOHHBIE YMHOKHUTEIN

4.4. ITpueMHUKHU U3TYy4YCHHS, MOAYJIUPOBAHHOTO CBEPXBBICOKOM
4acTOTON

4.5. JIuccekTopsl

4.6. DNeKTpOHHO-ONTUYECKUE Mpeodpa3zoBaTenn

Paznen 5

5.1. TepmonnemMeHTHI

5.2. bosioMeTpsl: r1y00KO OXJIaXkaaeMble OOJIOMETPHI,
0010MeTpbI U3 aMOP(HBIX MaTEPHUAIOB, MOHOKPUCTAIIINYECKHE
HOJIYIIPOBOTHUKOBBIE 00JIOMETPBI, O0JIOMETPHI C BIJEICHHOM
qyBCTBUTEIbHOM IUIOLIAJIKOM, CBEPXIIPOBOAIINE O0JIOMETPHI
5.3. Ontuko-akycTHuueckue (MHEBMaTHYEeCKHEe) IPUEMHUKH .
cenektuBHble OAII, HecenexkTuBHEIE OAILL

5.4. [InpoanexTpuyecKrue IPUEMHUKH : IPUEMHUKU Ha OCHOBE
BaTiO3 , ux napamertpsl u xapakrepuctuku, [1I11 Ha ocHoBe
MOHOKPHUCTAJIJIOB TPUTTUIMHCYIb(aTa, IPUEMHHUKH TOJIHOTO
MOTJIOLIEHUS pajlallii Ha OCHOBE MUPO3JIEKTPUUECKUX
npeoOpazoBareneit, MuHorosnemenTHsie [111H1,

5.5. IlpueMHHMKH Ha OCHOBE TepMOYNpyroro 3¢ ¢exra B
KPUCTAJIJINYECKOM KBapILE: YyBCTBUTEIBHOCTh M YaCTOTHBIE
cpoiictBa [ITOK npu rapmMoHMUECKOM BO3AEHCTBUH ITOTOKA
M3JIy4EHUS, pacdyeT ANIEKTPUUECKON Pa3HOCTH OTEHLINAJIOB U
BOJIbTOBOM YUyBCTBUTEIBHOCTH OJHOPOAHBIX HaeabHbIX [ITOK B
PEXHUME XO0JI0CTOr0 X0/1a IPU UMITYJIbCHOM BO3/I€HCTBUU TIOTOKA
uznyuyenus, [ITOK, ux knaccudukanus, ycTpoicTBO, apaMeTphbl
U Xapakrepuctuku, MHorossnemeHnTHsie [ITOK (MIITOK),
dotonpremHoe ycTpoicTBo «KBapi82A» ¢ ucnoip30BaHueM
onHoanemenTHoro IITOK, horonpuemHoe yctpoiictBo
«KBapu881M» c ucnonb3oBanueM oanosnemeHTHoro [ITOK

Pazgen 6

6.1. CBeToanoast
6.2. JlazepHbIe THOABI

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




W3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTh, |IPaKTUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHBIM IJIAaHOM HE MPETyCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
W3 Hux Ne
Ne HaunmenoBanne 1abopaTtopHbIX padboT TpynoeMKoCTS, | MPakTHICCKOR | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 7
OnpeneneHue cuibl CBETa HICTOYHUKA U3IIy4YEHUS 4 4 2
HccnenoBanue cieKTpOB UCTOYHUKOB U3ITY4ECHHUS 3 3 3
CnexrpainbHasi QUIbTpanys B ONTHKO-3JICKTPOHHBIX 4 4 3
npudopax
Omnpenenenne HEOTHOPOAHOCTH YyBCTBUTEILHOCTH 3 3 4
staeek [13C-nmureiikn
Onpez[eneHI/Ie OCHOBHBIX XapaKTCPUCTHUK U MapaMCTPOB 3 3 5
¢doronnooB
Bceero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI

Y4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLE 7.

Tabnuna 7 — Bunibel camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 7,
Bun camocrositensHO# paboTh
yac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 54 54
qucuuriaHbl (TO)
KypcoBoe npoextuponanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (/J13)
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bceero: 74 74




5. IlepeueHnb y4eOHO-METOAMUYECKOTO 0OECIICYCHHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIA

Komuectso
SK3EMILIAPOB B
Ugll_nz(ll)):[ll))/ cc bubnuorpaduyeckas ccpiika 61/1?&(;;:1(6
ANEKTPOHHBIX
AK3EMILISIPOB)
bbK 32.865173 | Nmanun ['.I"., Yenmmubanos B.I1. [TpueMHHKY ONITHYECKOTO
97 n3nydenus: yaeOHuk. CI16.-M.-Kpacnonap: Jlans, 2022.
304 c.
621.373.8(075) | Kucenes I'. JI. KBaHTOBast U ONTHYECKAs SJIEKTPOHHUKA: Y.
K 44621.373 1oco0. 2-e uza. ucnp. u gon. CII6.: Jlans, 2011. 320 c.
53(03) @ 50 ®dusndeckas sHIMKIoneaus. ['n.pea. A.M. [Ipoxopos. T.2, 15
M.,1990.
621.373 343 3senro O., [IpuHIHIE Ta3epos/mep.c anri., M., 1984, 10
621.373 P33 Pagu J1x.®. [IpoMeliieHHbIE TPUMEHEHUS J1azepoB M. 25
Mup, 1981. 638 c.

7. IlepeyeHb IMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX i OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmumna 9 — [lepedeHp  NMEKTPOHHBIX  O00pa30OBaTEIBHBIX  PECYpCOB  MH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

http://znanium.com/ DJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA «Znaniumy

http://e.lanbook.com | DnexTponHO-OMOIMOTEUHAs crcTeMa «JIaHby

http://techlibrary.ru Onekrponnas oudnunoreka «Techlibrary

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeILHOTrO MpoIiecca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHHS

No /1t Hanmenosanue

1 ITporpamma MathCAD

8.2. [lepeuenp  HWHMOPMAIIMOHHO-CIIPABOYHBIX  CHCTEM, HCIIONB3YEMBIX  IIpH
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPOLEcca MO AUCHUIUINHE




[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynpTuMenuiiHas JeKUUOHHAs ay IUTOPUS 11-0la
Crennanu3upoBaHHas J1abopaTopus 11-016

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Bupa npomexyTo4HoM arrecTanyuu IlepedyeHp OLICHOYHBIX CPEACTB

3auer Cnucok BOIpPOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOoBHSI ChOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONMHUpasiCh Ha 3HAHUS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYpHI,

«OTJIMYHOY J
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHbIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIlPaBIEHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClenaTIn3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOILIO» PaTypel, o
— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUSA C NPAKTHUYECKOM JESITEIBHOCTHIO
HallpaBJICHUS;
— aPryYMEHTUPYET Hay4YHbI€ MTOJ0KEHNUS,




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«y/IOBJICTBOPUTEITHHOY .

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TIPUMEHEHWUU 3HAHHMA
«BAYTCHO»
HAIPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBAHUN BBIBOJIOB M 00OOIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY
paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HAIIPABIICHUY;
«HE 324TCHO»

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBIeHbl B Ta0wmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
HHIWKaTOopa
Y4eOHbIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne /it [Tepeuens BompocoB (3agayu) myist 3adeta / nudd. 3auera Koz
WHIUKATOpa

1 TpebGoBanus, IpeabsABIsSeMble K HCTOYHUKAM ONTHYECKOTO U3ITy4EeHUS T1K-1.3.1
(cBeTomoIB1)

2 TpeboBanus, MpeabABIsSeMble K HCTOYHUKAM ONTHYECKOTO U3ITy4EeHHUS T1K-1.3.1
(J1a3epHBIE JMOIBI)

3 TpeGoBanus, MpeabABIIEMbIE K IEPEIAONIAM ONTHIECKUM MOTYIISIM T1K-1.3.1

4 Omnpenenuts TEXHUUECKHE XapaKTEePUCTHKH CBETOHO0/1a M BBIOpATh TIK-1.V .2
3JIEMEHT B COOTBETCTBUU C TEXHUYECKHUM 3a1aHUEM

5 OmnpenennuTs TEXHIYECKUE XapaKTEPUCTHKH JTa3epHOT0 AUOIa M BEIOpATh TIK-1.V .2
JJIEMEHT B COOTBETCTBMH C TEXHHUYECKUM 33JAHHEM

5 OmnpenennuTs TEXHIYECKUE XapaKTEePUCTHKH JIA3EPHOTO THO0Ja U BEIOPATh TIK-1.V.2
JJIEMEHT B COOTBETCTBUH C TEXHHUYECKUM 33JAHHEM

3] OmnpenennuTs TEXHIYECKUE XapaKTEPUCTHKH IEPEIAONIETO ONTHIECKOTO TIK-1.V.2
MOJYJIsl ¥ BEIOPATh 3JIEMEHT B COOTBETCTBHH C TEXHUUECKHM 33JaHHEM

7 OO60CHOBaTh U OTKOPPEKTHPOBATh TEXHUIECKOE 3a/IaHKE Ha pa3padoTKy TIK-1.B.1
MIEPEIAIOMETO ONTHYECKOTO MOAYJIS

8 O00CHOBaTh U OTKOPPEKTHPOBATH TEXHUYECKOE 3aJaHNEe Ha Pa3paboTKy TIK-1.B.1
ITPUEMHHUKA ONTHYECKOTO M3JIyYEHHs]

9 Kakwne uncieHHBIe METO/IBI pacdeTa MOTYT OBITh HCIIOJB30BAHBI IIPH T1IK-2.3.1
PELICHNH 33124 U3JIy4YEHUS U IIPUEMa ONITUYECKOr0 U3JIy4EHUs

10 Kakne yncieHHbIe METO/IBI pacyeTa MOTYT OBITh UCIIONIb30BAHbI ITPH T1K-2.3.1
PELICHNH 33124 U3JIy4YEHUS U IPUEMa ONITUYECKOr0 M3JIy4EeHHUs




11

Kakwe 4ncieHHbIe METOIBI PacYeTa MOTYT OBITh HCITOJB30BAHBI IIPH
peIIeHnH 3319 Iepecyera MapaMeTpoB IPHEMHNKA H3ITydeHHs

IK-2.V.1

12

Kakue uncieHHBIE METOIBI pacueTra MOryT OBITH MCIOJIb30BaHbI npu
PEIIEHNH CTaTUCTUICCKUX 3a4a4 UCCIEAOBAHNA BOIIPOCOB U3ITYUYCHHUS U
pueMa OINTHICCKOTO M3ITYICHUA

[IK-2.y.1

13

Pa3pabotars OMOIHOTEKY U MTOATIPOTPAMMEI [T PELICHUS Pa3THIHBIX
3aJ1a4 IPOCKTHPOBAHUS 1 KOHCTPYHPOBAHHMS, HCCIIEA0BAHNS M KOHTPOJIS
HCTOYHVKOB U IPUEMHHUKOB ONTHYECKOI'0 M3ITyYCHHUS

[K-2.Y.2

14

Tunosble CTPYKTYPHBIE CXEMBI IIEPEJAIONINX ONTHYECKUX MOIYJIEH
nH()OPMAIMOHHBIX CHCTEM

[IK-3.3.1

15

Tunosble CTPYKTYPHBIE CXEMBI IPHEMHBIX YCTPOHCTB ONTHIECKUX
nH(OPMAIMOHHBIX CHCTEM

[IK-3.3.1

16

TeopeTHyecKd onpeaeTuTh GU3MIECKUE MPUHITUIIBI JEHCTBHUSI THITOBBIX
HUCTOYHHMKOB M IPHEMHHUKOB ONITHYECKOTO U3TyueHHS (TTEPENAIOIIUX 1
MPUEMHBIX ONTHYECKUX MOJIYJIEH) 110 MPEIBABIIEMBIM TEX HUIECKUMHU
TpeOOBAHUAM

[TIK-3.V.1

17

C ucnonp30BaHNEM IPOTPAMMHBIX CPEJICTB POSKTUPOBAHUS U
KOHCTPYHPOBAHUS ONPECIUTh (U3NIECKUE TPUHLIUIIBI JEHCTBHS THIIOBBIX
HCTOYHHUKOB M IIPHEMHHUKOB ONITUYECKOT0 M3JTy4eHHs (TepeAaroIuX 1
NPUEMHBIX ONITHYECKHX MOJYJIeil) 10 IPeIbABIIEMBIM TEXHUUSCKUM
TpeOOBAHUIM

[TIK-3.V.1

18

PazpaboTarh QyHKIMOHATIBHYIO U CTPYKTYPHYIO CXEMBI IIEPEIAIOIIEro
ONITHYECKOTO MOJYJISl B COOTBETCTBUH C TEXHHUECKHM 3aJIlaHHEM

[IK-3.¥.2

19

PazpaboTars QyHKINOHATIBHYIO U CTPYKTYPHYIO CXEMBI IPHEMHHKA
ONITHYECKOTO M3IIyYCHHSI B COOTBETCTBUH C TEXHUUCCKHM 3a/IlaHHEM

[IK-3.¥.2

20

Paccunrars nepe;[a}omm‘/i nim l'IpPIeMHLIﬁ OINITUYCCKUC MOAYJIH C
HCIOJIB30BAHUCM CIICHUAJIM3UPOBAHHOT'O ITPOIPAMMHOTIO obecneueHus

[IK-3.B.1

21

BusyanmsupoBaTh paboTy TEpearoiero Wik IPHEMHOTO OTITHIECKOTO
MO/JIyJIEH C MCIOIb30BAHUEM CIIEHATM3UPOBAHHOTO TPOTPAMMHOTO
obecrneueHus

[IK-3.B.1

22

BBINOTHATE CTATHCTUYCCKYIO 00pabOTKY pe3ysIbTaTOB aHajK3a PabOThI
MEPEArOIIETO UK MPUEMHOTO ONTHYSCKOTO MOTYJICH, a TAKXKE CUCTEMBI B
IIEJIOM C HCIIOJIb30BAaHUEM CIICIIHATU3UPOBAHHOTO MPOrPAMMHOTO
obecrieueHust

IIK-3.B.1

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUS KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypcoBO# paboThI
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne /1t

IIpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Bormpocsl, opueHTHpOBaHHBIE HA TECTUPOBAHKE IPU IPOBEPKE OCTATOYHBIX 3HAHUU

1 Tun. 3aganne KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJHOTO
BEPHOTO OTBETA U3 YETHIPEX MPEATIOKEHHBIX U
o0ocHOBaHHEM BbIOOpa. THCTpyKIUs: pounTaiTe TEKCT,
BbIOEpUTE MPaBUIIBHBIA OTBET U 3aMUIINTE APTYMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA.

Kak onpenensroT usinydeHue, KOTopoe MOrJIOTHIIOCH B IK-1




MOJI0CaX MOTJIOMIEHUST aTMOC(EpBI IS CIIEKTPATHLHOTO
pacnpeseNnieHus UCTOYHUKA U3TYICHHsI, HE UMEIOIIETO
MaTEeMaTHYECKOTO BBIPAXKCHHUS, U IaXKe U1 YEPHOTO Teja:
a) AaHAJIUTUYECKH;

0) SMITUPUYECKH;

B) rpaduyecku;

r) rpad0aHATUTHYECCKU

[IpoexktupoBanue OD1InC HaunHaeTcs ¢

a. HAyYHO-HMCCIEI0BATEIbCKON pabOThI

0. OMBITHO-KOHCTPYKTOPCKON pabOThI

B. KOHCTPYKTOPCKO-TEXHOJIOTUIECKOM PabOThI
r. pyHIaMEeHTaIbHOTO HAYYHOTO UCCIIeI0BAHUS

BriOepure mpueMHHUK ONTHYECKOTO U3ITYICHUS, SIBIISIOIIHIACS
HEMOJIIPHBIM DJIEMEHTOM, OJIMHAKOBO TIPOBOISIITIM
AJIEKTPUUYECKUI TOK B JIIOOOM HAIIPABICHHUH JIJIs1 BKIFOUCHUS
€ro B IICTIh MIOCTOSTHHOTO M IIEPEMEHHOT0 TOKA!

a) horopesucrop

0) doroamon

B) GOTOTPAaH3UCTOP

r) poroTUpHUCTOP

[1K-2

[1K-3

2 tun. 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM
HECKOJIbKUX BApUAHTOB OTBETA U3 MPEAJIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAHUEM BBHIOOpA.

WHcTpyKuus: npoynTaiTe TEKCT, BBIOEpUTE IPABUIIbHBIE
BAPUAHTHI OTBETA U 3aIUIINTE APTYMEHTBHI,
00OCHOBBIBAIONINE BHIOOP OTBETOB.

K mapamerpam uyBctBuTensHocTH [IOU oTHOCATCS
a) UHTETpajbHas YyBCTBUTEIbHOCTD

0) HTEerpaJibHas TOKOBAsi YyBCTBUTEIbHOCTb

B) MHTEIpaJibHas BOJIBTOBAs YyBCTBUTEIBHOCTD

T') yI€IbHBIA OPOT YyBCTBUTEIBLHOCTU

[IpenmyiiecTBa aBTOMaTU3UPOBAHHOI'O IPOESKTUPOBAHUS

a. aHaJu3 OOJIBIIOTO KOJIMYECTBA CXEMHBIX U
KOHCTPYKTUBHBIX PELIECHUN 32 KOPOTKUI IPOMEKYTOK
BpPEMEHU

0. omepaTUBHAs ONITUMU3AIINS PE3YIHTATOB MPOSKTUPOBAHUS
M0 KPUTEPHIO IPEABIBISIEMBIX TEXHUYECKUX TPEOOBaHUHN

B. UCTIOJIb30BaHue 00Jiee TOUHBIX METOUK pacuéTa,
YpEe3MEPHO TPYILOEMKHX JIJIs1 HEABTOMATU3HUPOBAHHOIO
MIPOEKTUPOBAHUSA

CxeMmbl BKIIIOUEHHSI (POTOPE3UCTOPOB:
a) JIeJIeHNs HalpsDKeHUs

0) MocToBas

B) MHTETpaJibHas

T') BBIIPSIMUTENbHAS

[K-1

I1K-2

I1K-3

3 Tum. 3a;1aH1/Ie 3aKPBITOT'O THUIIA HAa YCTAHOBJICHUC
COOTBECTCTBHA.




WHCTpyKIHMS: TPOYUTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kaxxmoii mo3uiuu, TaHHOH B JIEBOM CTOJIOIIE, TOI0EpUTe
COOTBETCTBYIONIYIO MO3HUIIHIO B IPABOM CTOJIOIIE

a) MapaMeTpbl YyBCTBUTEIbHOCTH a) UHTeTrpaibHas IK-1

[1Ou; YyBCTBUTEIBLHOCTD

0) TOPOTOBBIC U IITYMOBBIC 0) KBaHTOBas

napametpsl [1OU; Moporoas

B) BpeMeHHbIe napametpsl [101; YyBCTBUTEIBHOCTh

T') crieKTpayibHbIe TapameTpsl [IOU. B) TEMHOBOE
COIPOTHUBIIEHNE
MIPUEMHHKA;
I') IMHAMHUYECKOE
COIPOTHBIICHUE;
I') KOPOTKOBOJIHOBAS
rpaHuna
CIIEKTPAJIbHOM
YYBCTBUTEIHHOCTH.

MeToauka NpoeKTUPOBAHHUS IK-2

CYLIECTBEHHO HEJTMHEWHBIX

npubopoB

1) nuHeapu3aus CBSA3U BXOJ-BBIXO/ | a. BBIOOP YCJIOBHIA,
MIPU KOTOPHIX B
npeenax MajibIX
W3MEHEHUN BXOJAHOTO
CUTHaJIa O0BEKT
IIPOEKTUPOBAHUS
BBITIOJTHSET TUHEITHOE
npeoOpa3oBaHue

2) BbIOOD 3BEHBS ONTUKO- 0. onpezeneHue

3JIEKTPOHHOTO TPAaKTa MU U3MEHSAeMOM | 00IIeil KOMITOHOBKU

gactu O3[MuC o0BekTa
IIPOEKTUPOBAHHUS

3) omnpeneneHne KOHCTPYKTUBHBIX B. ITapaMeTpbl

[apaMeTpPOB 3BEHBEB, BXOSIINX B ONPEIEINAIOTCS ISt

COCTaB 00BEKTa MPOEKTUPOBAHUS Ka)KIOT0 NU3MEHEHHUS
BXOJIHOTO CUTHaJIa, B
npenenax KOToporo
OOI1uC nuneen

4) BBIOMPAIOT 3JIEMEHT (UITU T. 3JIEMEHT,

N00aBISIOT 3JIEMEHT) ONTHKO- CO3JAr0IINH

3IIEKTPOHHOTO TPAKTA, HEJIMHENHOCTh

KOHCTPYKTUBHBIE ITApaMeTpPhbl XapaKTEPUCTUKU

KOTOPOTO (MJTU OJIMH W3 HUX) 3aBUCAT | ONTHKO-

OT U3MEHEHNUS BXOJIHOIO CUTHAJIa AJIEKTPOHHOI'O TPAKTa

Metoabl CHUKEHUS HCKaXKEHUH B a) paBHOMepHas I1K-3

®DII3C npu nepenoce PII3C
a) ONTHYECKHIA;

0) PNEKTPUUYECKHIA;

B) TEXHOJIOTUYECKUH.

¢dboHOBas 3acBeTKa
(hOTOUYBCTBUTEIBHON
TUTOIAKA
CHeIHaIbHBIM




HUCTOYHUKOM
U3ITy4EHUs

0) AIeKTpUYecKas
MHXXEKIHUs (POHOBOTO
3apsza 4epes
BXOJHOE YCTPONCTBO
DII3C

B) CMEIICHUE KaHala
IIEpEeHOCca 3aps10BbIX
[IAKETOB OT
IIOBEPXHOCTH BIIIyOb
IIOJIYIIPOBOIHUKOBOM
IIOJIJIOKKH.

4 tun. 3ajaHue 3aKpbHITOTO THUIIA HA YCTAHOBJIEHUE
IIOCJIEZJ0BATEIbHOCTH.

NHCcTpyKIUsA: IPOYUTANTE TEKCT U YCTAHOBUTE
IIOCJIEZI0BATEIBHOCTD. 3alIUIIUTE COOTBETCTBYIOILYIO
[I0CJIEI0BATENBHOCT OYKB CJI€Ba HAIIPaBO

[TocnenoBaTenbHOCTD ACHCTBUI MPH CUHTE3€ 0OBEKTA
IIPOEKTUPOBAHUS HA CUCTEMOTEXHHUUECKOM YPOBHE

a. OIIPEJENINTD, KAKHE 3BE€HbS U B KAKOH I10CIIE10BATEIbHOCTH
00pa3yIOT ONTHKO-3JIEKTPOHHBIN TPAKT MIPOEKTUPYEMOTO
OoI1uC

0. yCTAaHOBUTH 110 KAaKOMY 3aKOHY U KaKOi anmapaTypoi
OCYILECTBIISETCS aHAJIN3 N300pakeHUs

B. cOpMyJIMPOBATh TPEOOBAHUS ONTUKO-3JIEKTPOHHOTO
TpakTa

I. BBIOpaTh n3MeHsieMyto yacte OOIuC

Pacrnionoxxure ypoBHHM cBepXy BHU3 ITPH OJI0YHO-
UEPAPXUUECKOM MOAXO0E K IPOEKTUPOBAHUIO ONTUKO-
ANEKTPOHHBIX TPUOOPOB

a. CHCTEMOTEXHUYECKHUI

0. CXeMHBII

B. KOHCTPYKTOPCKO-TEXHOJIOTUYECKUI

Pacrnonoxxure crnocodbl opraHu3ay JUHEHHBIX CTPYKTYP
I13C B nopsake ycaoKHEHUS anlapaTHOW pealu3aluu:

a) Mpu 00beIMHEHNHN PYHKIINIA HAKOIUIEHUS U TIepeHoca
3apsA70B B OHOM CEKLIUU

0) IpH UCIIOJIb30BAHUH PA3/AEIbHBIX CEKIUH 7151 HAKOTIICHUS
U TIEpEHOCa 3aps 0B

B) IIPY UCIOJIb30BAaHUHU OJJHOM CEKIIMU HAKOIUICHHUS U JIBYX
PETUCTPOB IIEPEHOCA

[K-1

[1K-2

I1K-3

5 tun. 3agaHue OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
WNHcTpyknys: MpodynTanTe TEKCT U 3alAIIUTE PAa3BEPHYTHIN
000OCHOBAHHBII OTBET).

Jaiite onpenenenue BoapTaMIepHoi xapakrepuctuku [IOU

[K-1




JlaliTe onpeneneHue npolecca NIpoeKTUPOBAHUS ONITUKO- [1K-2
3JIEKTPOHHBIX MTPHOOPOB U CHCTEM

Ha xaxom s dexte ocHOBaH (POTOIMOIHBIN PEKUM I1K-3

Cucrema OLICHMBAHUS TECTOBBIX 3a/IaHHIA:

1 Tan. 3aganue KOMOMHUPOBAHHOTO THIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA W3
YeTHIPEX MPEIUIOKEHHBIX W O0OCHOBaHMEM BBIOOpPA CYHMTACTCS BEPHBIM, €CIH IPABHIBHO
yKa3aHa Iudpa ¥ NPHUBEICHB KOHKPETHBIE apTyMEHTHI, HUCIIOJIB3YeMbIe TPH BBIOOpE OTBETA.
[TonHOE coBHMazEHUE C BEPHBIM OTBETOM OICHMBAeTCs | OaioM, HEBEPHBIH OTBET WIIM €ro
otcyrcTBHe — () 6aIoB.

2 Tun. 3ajanue KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKHX BApUAHTOB OTBETA U3
NpPEATI0KEHHBIX M Pa3BEPHYTHIM OOOCHOBAHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM NPABHIBHO
yKa3aHbl HUQPPHI U TPUBEICHBI KOHKPETHBIC apryMEHTBI, HCIOJIb3YeMbIC MPH BEIOOPE OTBETOB.
[TonHOE coBmazieHne C BEPHBIM OTBETOM OLIEHMBAETCs | GayioM, eciy JOIMyIIeHbI OIINOKH HITH
oTBeT OTCyTCTBYeT — 0 6auIos.

3 Tun. 3agaHue 3aKpPBHITOrO THUIA HA YCTAHOBJICHHE COOTBETCTBHUS CUMTACTCS BEPHBIM,
€CII YCTAQHOBJICHBI BCE COOTBETCTBHSI (IIO3HMIUM M3 OJHOIO CTOJIOIA BEPHO COIMOCTABJICHBI C
HO3UIMSIMU Apyroro croidua). [lonHoe coBmaseHne ¢ BEpHBIM OTBETOM OIlCHUBaeTcs 1 Gauiom,
HEBEPHbIN OTBET WU €ro orcyrcTBre — 0 6asios.

4 Tin. 3azaHue 3aKpHITOTO THUIA HAa YCTAHOBJIEHHE IOCIIEIOBATEIBHOCTH CUUTACTCS
BEPHBIM, €CJIM TPABHIbHO YKa3aHa BCS IOCIEIOBATENLHOCTh Ludp. IlonHoe coBmameHue c
BEPHBIM OTBETOM OLICHHBAeTCs 1 Oaniom, eciau JIOMyLIeHbI OMIMOKH MM OTBET OTCYyTCTBYeT — 0
0aJuIoB.

5 Tun. 3agaHue OTKPBHITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIIU
OTBET COBIAJACT C ITAIOHHBIM IO COJACPIKAHUIO M IMOJTHOTE. [IpaBHIIbHBIN OTBET 3a 3aJaHuUC
OLICHUBAeTCs B 3 Oayuta, eclid JOMyIIeHa OHA OIIUOKa/HETOYHOCTH/OTBET MPABHJIBHBIN, HO HE
NoJHBIHA — 1 Ga, eciiu AomyiieHo 6osiee 1 omMOKH/OTBET HENPABHUIIBHBIN/OTBET OTCYTCTBYET —
0 6amnos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpPMUPOBaHMS KOMIETEHLIMH, cojaepxkarci B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTLIUHBI

11.1. Meroauueckue yka3aHus i1 OOYYalOIUXCS 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHHE JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE W3IIOKEHHE YdeOHOro marepuaia. HasHadeHne COBpEMEHHOW IJIeKIIMU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, 2 B OCBOCHHH
dyHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEUIINX
JOCTHDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMANMOHHYIO (QYHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar




KOHKPETHOW 001acTH 3HaHWA, €€ MpoOJeMbl, JaeT IeTbHOE MPEACTaBICHUE O TUCIMILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMH JUCLIUATIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJMMOro UHTEpeca, HEOOXOAMMOrO ISl CAMOCTOSTEIbHON paboThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  Pa3iIMYHBIX
bopmynHupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuajla IpU MPOBEIEHUH KOPOTKMX JUCKYCCH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npenocTaBieHMs JEKLUOHHOIO MaTepuara:

— U3JI0’)KEHUE MaTepualla ¢ UCIOJIb30BaHUEM JIOCKU WM UHTEPAKTUBHOM JOCKU;

— M3JI0’KEHUE MaTepuala ¢ UCIOIb30BaHUEM IIPOCKTOPA: IEMOHCTPALUs CIANIOB;

— IOAICHEHHE KOHCTPYKLUHM 3JIEKTPOHHBIX HPUOOPOB U OJOKOB € MCIOJIb30BaHUEM
CTCH/IOB.

11.2. Metoauueckue yKa3aHus Uit 00YJaroIIUXcsl MO yYacTHIO B CEMHHApaXx
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.3. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN
VY4eOHbIM MJIAHOM HE IPEIYyCMOTPEHO.

TpeboBaHUs K MPOBEACHUIO ITPAKTHUYECKUX 3aHATHM
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO.

11.4. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Boimmonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIENIOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH JTUCIUILIUHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOH  paboThl ¢ J1a0opaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.



3agaHue ¥ TpeOOBaHHUA K IPOBEACHHMIO JJA0OPATOPHEBIX padoT

3amanue maercs B BUAEC METOJIWYECKOTO0 MaTepHalia, ¢ KOTOPBIM CTYIEHT padoTaeT 1o
dbopMyiaM, M3I0KCHHBIM B JICKIIMOHHOM MaTepuaie. M310KeHbl B METOJIUYSCKUX YKa3aHUAX K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.

Crpykrypa u dhopma oTueTa 0 1adopaTopHOM padboTe
Ctpykrypa u ¢popma otdera o 1abopaTopHOil paboTe yKazaHa B METOIUYECKUX TOCOOHSX
1o cooTBeTcTBYIOMMM padbotam (http://guap.ru/guap/standart/obl main.shtml).

TpeboBanus Kk 0(hOPMICHHUIO OTYETA O J1A0OPaTOPHOM paboTe
W3710KEHBI B METOIUYECKHX YKA3aHUSAX K BBIMOJIHEHHUIO JJAOOPaTOPHBIX paboT U Ha caiiTe
['YAII (http://guap.ru/guap/standart/obl main.shtml).

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUXCS IO TMPOXOXKIACHUIO KYypCOBOIO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KYPCOBOM pabOThI
VY4eOHBIM IJITAHOM HE MPEyCMOTPEHO.

11.6. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIUiicsl BBIOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnoiaBarelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mpornecce BBIMOTHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIAaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOEcIeYMBAEeT BBICOKHIM
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MeTtoauueckumMl ~ MaTepuaiaMM,  HAMpaBJSIIOIIMMH  CaAMOCTOSITENIbHYIO  paboTy
oOyyaromuxcst ABiseTcs yueOHO-MeTOJMUECKUI MaTepra Mo JUCIUIUIMHE.

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsl, OCYIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JTUCIUIUINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOYHOM aTTeCTalMU OCYLIECTBIIAETCS B
coOTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
IpOMEXyTOuHOU arrectanuu cryaeHToB ['YAII, oOydarommxcs MO NporpaMmaM BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4eOHOW paboThI
crynentoB B 'Y AIIy.

11.8. Metoauueckue yka3aHHs )i OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecrtaiss  OOydyarOIIUXCsl — MPEIyCMaTpUBAcT  OLICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIUMCS B XO/€ U3yUCHHS
y4eOHOW TUCUUIUIMHBI B LEJIOM WM IPOMEXYTOUHas (10 OKOHYaHUU CEMECTpa) OIIeHKA 3HAHUN



00yJaromuMcst TI0 OTJENBbHBIM pa3fiesiaM AMCLUUIUIMHBL C aTTECTAMOHHOW OIEHKOW «3auyTeHO)
WIH «HE 3a4TEHO».

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIIAETCS B
cooTBeTcTBUM C TpeboBaHusMU [losnokeHnit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
OPOMEXyTOuHOW aTrrectanuu cTyaeHToB ['YAII, oOydarommxcss MO MIporpaMmam BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




