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1. IEJU U 3AJIAYM OCBOEHUS JUCLUIIIUHBI (MOJIY.JIST)

1.1 eab ocBOCHNUSI JUCHUILINHBI (MOTYJIA)

Ilenp ocBoeHus aucuUIIUMHBL «VIHTErpaJbHBIE YCTPOWMCTBA SJIEKTPOHUKH». O3HAKOMIICHUE
CTYICHTOB C OCHOBAMU KOHCTPYKLUUHU W TEXHOJOTMH H3TOTOBJICHUS HMHTEIPAJbHBIX MUKPOCXEM M HX
KOMIIOHEHTOB, pac4eTaMy UX I1apaMEeTPOB, CIOCOOAMU X UCIIBITAHUH.

1.2 3agauyu ocBoOeHUs JUCHUILTUHBI (MOILYJIsl)

K ocHOBHBIM 3a7jauaM OCBOEHUS AUCLUIIIIMHBI OTHOCSTCS:

— U3y4YCHHE MaTepUaoB, MpUMEHseMbIX Jis u3rotopieHus MC u ux 31eMeHTOB,

— wu3ydeHue TexHonoruu uzroropyienust MC u ux 31eMEHTOB pa3HOTo THUIIA;

— O3HAKOMJIEHME C METOJaMU MOJEIHMPOBaHMs, aHajliu3a pabOThl, CHUHTE3a, ONTHUMHU3ALUU
napameTpoB MC u ux 351eMeHTOB;

— O3HaKOMJIEHHE ¢ MeToJlaMu IpoBeAeHus ucnbiTanuii UC 1 ux 371eMeHTOB.

2. MECTO JUCLUIIJIMHBI (MOJIYJIS) B CTPYKTYPE OBPA3OBATEJLHO
MPOTPAMMOBI

VYueOnast mguciuruinHa «lHTerpanbHble yCcTpoOWCTBa SJEKTPOHUKHM» BKJIIOYEHA B IEpeYCHb
JUCHUIUIMH OJoKa (aKyJbTaTUBOB, omnpezesomux HanpasiaeHHocTs OII. JlucuumninHa peanusyercs B
cooTtBeTcTBUM ¢ TpeboBanusimu OI'OC, OI1 BO u VII.

JucnumimHa 6asupyercs Ha cienyromux aucuumiuHax: «Matemartukay, «®@usnka», «OCHOBbI
ANEKTPOTEXHUKN», «KOMIIOHEHTBI 3IEKTPOHHON TEXHUKU», «MUKPOIPOLECCOPHBIE YCTPOHCTBAY,
«CxemoTexHukay, «DU3NKO-XUMUYECKHE OCHOBBI TEXHOJOTHUU JJIEKTPOHHBIX cpeactsy, «Lludpossie
YCTPOMCTBA M 3IIEMEHTHI 3JIEKTPOHHBIX CpeAcTBy, «TeopeTnueckre OCHOBBI paAHOTEeXHHUKNY, «Teopus
nH(OPMALIUY U KOJIUPOBAHUS», «HaIe)KHOCTD 3JICKTPOHHBIX CPEICTB.

Pe3synbrarel 00yueHus, MOTy4YeHHBIE MPH OCBOCHUM AUCHUIUIMHBI «VHTerpaibHble YCTpOHCTBa
ANEKTPOHUKN», HEOOXOIMMBI IPU OCBOEHUU CIIEIYIOMNX AUCHUILIINH. «KoMIbIoTEpHOE MPOEKTHPOBAHHE
U MOJETUPOBaHUE DBJIEKTPOHHBIX cpeAcTB», «lIpoektupoBanne CBY yctpolictBy, «TexHomorus
MIPOM3BOJICTBA DJIEKTPOHHBIX CPEJICTBY.

Pabouas nporpamma aucuumiauabl «MHTErpaibHble YCTPONUCTBA SJIEKTPOHUKUY ISl UHBATUAOB U
JUI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBBSl pa3padaThIBaeTCsl WHAWBHUIYAJbHO C YYETOM
0co0eHHOCTeH MCUXO(U3NYECKOTO Pa3BUTHS, UHIUBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3]I0POBbS
TaKMX 00y4aroLIUXCsl.

3. KOMIIETEHIIUUA OBYYAIOIETOCSl, POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHUSI JUCHUTIIAHBI (MOIY.JIS)

[Tpouecc u3ydeHHs: aucHUIUIUHBL «/HTerpaibHble yCTpOMCTBA AJIEKTPOHUKW» HANpaBlieH Ha
dbopmupoBanue 3meMeHTOB Tpodeccuonanbubix kommereHimil [IKC-1 u [IKC-2 B cooTrBercTBUU C
®I'OC BO m OIl BO no nanpasnenuto noarotoBku 11.03.03 KoHcTpynpoBaHne M TEXHOJIOTHSA
ANIEKTPOHHBIX CPEACTB.



Tabmuna 3.1 — ®opMupoBaHNEe KOMIIETEHIIUN AUCIUTUTHHAMHA

Kon xomnerenuuy / HaMMeHOBaHHE
JUCLUILIMH, (POPMHUPYIOIINX
KOMIIETEHIMIO COBMECTHO

CeMecTpsl (HOPMUPOBAHUS TUCIUILTHHEL
Komnerenunu 6epyrest u3 YII no HarpaieHuo
MIOJIrOTOBKH OakajiaBpa / MarucTpa

1

2 | 3] 4] 5] 6

| 7

8

ITKC-1. Crocoben MIPUMCHATDH (1)I/I3I/I‘ICCKI/IG U MaTCMAaTHYCCKNUEC 3aKOHBI U MOJICJIN IJISA IPOCKTUPOBAHUSA CXEM,

KOHCTp}’KI_II/Iﬁ 1 TCXHOJIOTMYECKUX ITPOLECCOB

Beeaenune B crienuaabHOCTH

MaTepI/[am,I 3J'IeKTpOHHOI7I TCXHUKHU

CrieniambHBIE TIIaBH (PU3UKH

Dduznyeckre OCHOBBI MUKPO- U HAHOSJICKTPOHUKHU

OCHOBBI SJIEKTPOTEXHUKHU

HpOGKTI/IpOBaHI/Ie MEXaHUYCCKUX Y3JI0B JJICKTPOHHBIX CPEACTB

KonebareapHbie IMPONUECCHI B JJICKTPOHHBIX CPECACTBAX

CHeHI/IaHLHBIe pasnaeiel MAaTEMAaTUKA

MaTtemaTH4eCKUE OCHOBBI MMPOCKTUPOBAHUA IJICKTPOHHBIX CPECJICTB

MareMmaTndeckue OCHOBBI aBTOMATH3AINHI

TexHonoruueckas (l'[pOCKTHO'TeXHOHOFI/IquKaﬂ) IMpaKTUKa

DHU3UKO-XUMIYECKHIE OCHOBBI TEXHOJIOTHH OJICKTPOHHBIX CPCACTB

praBHeHHe TCXHHUYCCKUMU CUCTCMaMH

Lludpossie ycTpoiicTBa 1 37€MEHTHI JIEKTPOHHBIX CPEJCTB

YHpaBJ'IeHI/IC Ka4YCCTBOM JJICKTPOHHBIX CPEACTB

CxeMOTeXHHKa

TeOpeTI/I‘IeCKI/Ie OCHOBBI paANOTCXHUKHU

Teopust napopManny U KOAUPOBAHUS

[IpoexTupoBanue HyHKIIMOHATIBHBIX y3JI0B

TexHOoMOrMYCCKas (HpOGKTHO-TCXHOHOFI/I‘IGCKaﬂ) IIpaKTUKa

OCHOBBI KOHCTPYHUPOBaHHUS JIEKTPOHHBIX CPEICTB

Texamaeckas QJICKTpOANHAMKUKa

Teopus 1udpoBoii 00pabOTKH CUTHATIOB

KOMHLIOTepHOC MPOCKTUPOBAHUE U MOJACTIUPOBAHUC DJICKTPOHHBIX
CpCACTB

HpCI[I[I/IHJ'IOMHaﬂ IIpaKTUKa

Brimonnenne u 3ammura BKP

INKC-2. CniocobeH pa3pabarbiBaTh CTPYKTYPHBIC U PYHKIIMOHAIBHBIC CXEMbI PAIUO3ICKTPOHHBIX CUCTEM U
KOMILJICKCOB, PUHITUIHATBHBIC CXEMbI YCTPOWUCTB C UCMIOJL30BAHUEM CPEJICTB KOMITBIOTEPHOTO
MPOCKTHPOBAHUSI, IPOBEJICHUEM MTPOSKTHBIX PACUETOB M TEXHUKO-3KOHOMHUYECKAM 00OCHOBAHUEM

IIPUHUMAEMBIX PEILICHUN

MukpomnpoleccopHble yCTporHcTBa

IIpaBoBeneHue

HpOGKTI/IpOBaHI/IG MCXaHUYCCKUX Y3JIOB JJICKTPOHHBIX CPECACTB

TexHOMOrMYCCKAs (HpOCKTHO-TeXHOJ’IOFH‘ICCKaﬂ) IIpaKTUKa

be3onacHOCTh KH3HENEATEIILHOCTH

KoMmoneHTs! BHGKTPOHHOﬁ TEXHUKH

praBHCHHC TCXHHYCCKNMHU CUCTCMaMH

OcHOBBI (PMHAHCOBOW TPaMOTHOCTH

Hane:xHOCTh 3JIEKTPOHHBIX CPEICTB

Hudpossie ycTpoiicTBa U 37I€MEHTHI 3JICKTPOHHBIX CPENICTB

CXxeMOTeXHHKa

ITpomsinurenasie CAITP

TexHomornyeckas (l'[pOCKTHO'TGXHOHOFHHCCK&X) IIpaKTHUKa

MeTtononorust CHHTE3a KOHCTPYKTOPCKO-TEXHOIOTHIECKUX
pELICHUH 3JIEKTPOHHBIX CPEJICTB

IIpuGops! U cucTeMsl

Teopwust nudpoBoii 06pabOTKH CUTHATIOB

Komnonentsr ycrpoticts CBY




Kox xoMnereHmyy / HaMMEeHOBaHKUE
TUCITUTUIAH, (OPMHUPYIOITUX
KOMIIETEHIIUIO COBMECTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI
Kowmnerenmum 6epyrcs u3 YII mo HampaBiIeHUIO
MOITOTOBKH OakajaBpa / MarucTpa

1 2

3 4 5

6 7 8

ABTOMaTI/IBaI_II/I}I TCXHOJIOTHYECKUX MPOLICCCOB

IIpoextuposanue CBY ycrpoiicTs

Cpe/CTB

KommeroTepHOE IpOEKTHPOBAaHNE W MOAEINPOBAHUE IICKTPOHHBIX

[IpenmumiomHas npakTuKa

Brinonnenune u 3amuta BKP

[lepeuenp uTaHUPYEMBIX PE3YNBTaTOB 0OydeHMs Mo aucuurumHe «VHTerpampHble ycTpoiicTBa
3JIEKTPOHUKN», COOTHECEHHBIX C IJITAHUPYEMBIMU pe3ynbTaTamu ocBoenus Oll, mpencrasien B Tabda. 3.2.

Tabnuna 3.2 — [lepedeHb MIaHUPYEMBIX PE3YJIBTaTOB O0yUEHUS IO TUCIUTUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU pe3ynbratamu ocBoenus Ol

Kon Kox n HanmeHnoBaHue
1 HaMMEHOBaHHE WHAWKATOpa TOCTIKEHUL [TmarupyeMble pe3yabTaTel 00yUeHHS IO AUCITUTLIINHE
KOMIIETEHIIHHA KOMITETEHIIUN
IIKC-1. Ciocoben HUIIKC-1.1. Onpenensier 1 | 3HaTh: Ymers: Baanernb:
MIPUMEHSATH GU3NICCKUE H aHATU3UPYyeT HAYIHO- Texunueckne [IpoBomuTh Hasreikamu u
MaTeMaTHYECKHE 3aKOHBI U TEXHUYECKYIO YCIIOBHH, HCIBITAaHUS METOAaMU
MOJIEIIH IS WHPOPMALUIO, TPEOYEeMyI0 | IPOTPaMMBI H OCHOBHBIX MIPOBEACHUS
MIPOSKTHPOBAHUS CXEM, JUTSL IPOCKTHPOBAHUS METOIUKH mapamMeTpoB HCIBITAaHUS
KOHCTPYKIIUH U TEXHUYCCKUX YCIOBHUH, WCIIBITAHUN HHTErPaTbHBIX HHTETPATBbHBIX CXEM,
TEXHOJIOTHYECKUX MPOrpaMM U METOJUK HUHTErPATbHBIX CXEM U UX HX DJIEMEHTOB.
MPOIIECCOB HCIIBITAHHM CXEM, OCHOBHEIE 3JIEMEHTOB.
PaanO3TICKTPOHHBIX TEXHOJIOTHYECKUE
YCTPOUCTB U CUCTEM. MIPOLIECCHI UX
HM3rOTOBJIEHHS.
IIKC-2. Cniocoben HUIIKC-2.1. OuennBaer 3HaTh: Ymers: Baanernb:
pa3pabaTeIBaTh COBPEMCHHBIN YPOBCHB Martepwuaisl, [IpoBomuTh Hasreikamu u
CTPYKTYPHBIE U pa3BUTHA KOHCTPYKIIUHU H pacueTsl OCHOBHBIX | MeTOIaMu
(YHKIMOHATBHBIE CXEMBI MHUKPOIPOIIECCOPOB, CTPYKTYPHI mapamMeTpoB MIPOEKTHPOBAHUS
PaINO3JIEKTPOHHBIX CHCTEM | MEKPOIIPOIIECCOPHBIX HWHTETPaJIbHBIX KOHCTPYKIIUU CTPYKTYp
M KOMILIEKCOB, CHCTEM, IIPOrPAMMHPYEMBIX | CXEM, HX HHTErPaIbHbIX HHTETPATBbHBIX CXEM,
MIPUHIUITHATBHBIC CXEMBI JIOTHYECKUX UHTETPAIBHBIX | 3JICMEHTOB, CXEM. HX 3JIEMEHTOB.
YCTPOKCTB ¢ CXEM Ha OCHOBE aHaIM3a OCHOBHEIE
HCIIOJIb30BAHUEM CPE/ICTB aKTyaJbHOM HAyYHO- TEXHOJIOTHYECKUE
KOMIIBFOTEPHOTO TEXHUYECKOH JIUTEPATyphl, | MPOIECCHI UX
MIPOSKTHPOBAHUS, B TOM 4YKCJIE HA WU3TOTOBJIEHUS.

MPOBEJICHUEM TPOEKTHBIX
pacyeToB U TEXHHUKO-
SKOHOMMYECKUAM
000CHOBaHHEM
MPUHUMAEMBIX PEICHUM

HNHOCTPAaHHOM S3bIKC

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHbBI (MOAYJIA)

4.1 PacnpenesjieHHe TPYA0EeMKOCTH IUCIUIJIMHBI 10 BHIaM padoT mo ceMecTpam

OO0mmas Tpy1I0eMKOCTh AUCIUILINHBI cocTaBisieT 3 3a4. ea. uiau 108 yacos, pacmpeneneHne 4acoB
o BUJaM paboT Mo ceMecTpaM MpeACcTaBiIeHo B Tadmwuie 4.1.




Tabmuua 4.1 — Pacnpenenenue Tpy10eMKOCTH JUCHUIUIMHBI IO BUAAM PabOT MO ceMecTpam JUIs
CTYJICHTOB OYHOT'0 00y4YeHHUs / 3a09HOTO O0YICHUS

TpynoeMKoCTh B Hac

B 1.4. no
Bun yue6HOI paboTht Bcero CeMecTpaM
qac. 7 cemectp /

10 cemectp

C UCITIOJIb30BAHHUECM DJICMCHTOB

®dopmaT U3ydeHUS JUCIUTLITHHBI
p i A AJIEKTPOHHOTO O0YYEHHUS

OOmas TPyJ10eMKOCThb JUCIHIUINHBI 10 yIeOHOMY IJIaHy 108/108 108/108

1. KontakTHas pabora: 52/52 52/52
1.1. AyauTopHas pa6oTa, B TOM 4YHcJIe: 48/48 48/48
3aHATHS JIEKIMOHHOTO THIa (JI) 16/16 16/16
3aHATHS ceMuHapckoro tuma (I13 — cemMuHaphl, MpaKTHYecKHe 3aHATHS U JIp.) 16/16 16/16
nmaboparopHsie paboTsl (JIP) 16/16 16/16
1.2. BHeayauTOpHAasi, B TOM YHCJIe 4/4 4/4
Kypcosas pabora (mpoekt) (KP/KII) (koHCynbTanms, 3amura) — —
TEKYIIUI KOHTPOJIb, KOHCYNBTAIIH TI0 TUCITHITIIHE 4/4 4/4
KOHTaKTHas paboTa Ha mpoMexkyTouHoM KoHTpoe (KPA) — —
2. Camocrositeabnas padora (CPC) 56/56 56/56

pedepat/acce (MOATOTOBKA) — —
pacuéTtHo-Tpadudeckas padora (PI'P) (moaroroska) — —
KOHTPOJIbHAs paboTa — —
Kypcosas pabora/mpoekt (KP/KII) (moaroroska) — —
CaMOCTOSTENBHOE H3yYCHHE Pa3elIoB, CAMOIIOArOTOBKA (IpOopadoTka U
MOBTOpPEHHE JICKIIMOHHOTO MaTepralia i MaTepraia yIeOHHKOB U YIeOHBIX MOCOOHH, 46/46 46/46
MOATOTOBKA K JIJA0OPaTOPHBIM U MPAKTHYECKUM 3aHSATHSIM, KOJUIOKBUYM U T.J1.)
ITonroToBka K 3x3aMeHy (KOHTPOJIb) - -
IToaroToBKa K 3a4eTy / 3a4€Ty ¢ OIEHKO# (KOHTPOJIb) 10/10 10/10

4.2 Coaeprxanue TMCHUILIHHBI, CTPYKTYPUPOBaHHOE 110 pa3jiesiaM, TeMaM



Tabnuna 4.2 — ConepkaHue TUCHUTIINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, JJIs CTYJICHTOB OYHOI/3a09HON ()OPMBI 00YUICHHSI

Buabl yuedHoii padoThI

IInanupyembie (1ac)
(KOHTpOIHpYyeMbIe) KonrakTHast ® x
Pe3yJabTAThI pa6ora % E
OCB(();l}'lIIId(TI'l[(IOCHMYK; HaumenoBanue pasiesoB, TeM < E E E Conep:kanne pasiesioB, TeM, 3aHATHI Bug CPC
HHIUKATOPbI g ; z § E E E
JOCTHKEHHS % i % = = é é
KOMIIETCHIIMHN = lg =% § g 8 g-
= 2
= =
7 cemectp / 10 cemectp
Paszpnen 1. KoHCTPpYKIIMH TOHKOIIEHOYHBIX MUKPOCOOPOK
IIKC-1 Tema 1.1Marepuanst MCh 11 11 Martepuansl u cTpykTypbl ToHKOIIIEHOUHBIX MCB. [loanoxku. Pe3uctuBHble Hzyuenune
HIIKC-1.1 marepuaisl. [IpoBoasiiiue CTpyKTypHl. TEOPETUYECKOIO
Tema 1.2. Koncrpykuus TIIP KoHcTpykuus v TEXHOJIOTHS TOHKOINIEHOYHOTO PE3UCTOpa. DIEMEHTHI Matepuana [6.1.1],
1/1 1/1
IKC-2 KOHCTPYKIIMH TOHKOIDICHOYHOTO pesucropa. CriocoOs nirortosneHus TTIP [6.1.2], [6.2.1]
HMIIKC-2.1 Tema 1.3 ConpoTHBICHHE 3TICKTPOIOB Conpotusnenue aekrponoB TIIP. ConpoTuBieHue 31€KTpOIOB N3yuenue
TIIP 1/1 1/1 |npsmoyronsHoro TIIP ¢ noakmouenuem KII k cepenune 31aeKTpoa. TEOPETUYECKOTO
ComnpoTtuBieHue 31eKTpoJoB rpedbenuaroro TTIP. marepuana [6.1.1],
Tema 1.4 Bansuua KIIIT na HUccnenosanue Bnustaus uckmodenust KIIT va conporusnenne TIIP. Pacuer [6.1.2], [6.2.1]
conpotusienue TIIP 171 1/1 | muruManbHbIX pazmepoB KIIIT. ®opMupoBaHue MOrPEHIHOCTH CONPOTUBIICHHS
TIIP 3a cuer ucximogenus KIIII.
Tema 1.5 Ananu3 norperHocTei 1,5/ 1,5/ |. TlorpenHocTy yAENFHOTO TIOBEPXHOCTHOTO COMPOTHBIEH!S. [lorpeniHocTn N3ydenune
conporusieHus TITP 15 1,5 |dopmMupoBaHus JIMHBI M NIMPHHBI PE3UCTOPA. TEOPETUYECKOIr0
Tema 1.6 Marematuyeckas MOJEIb 11 11 Maremaruueckas Mmojens conporusienus TIIP. Knaccudukanus morperinocTeii | Matepuana [6.1.1],
TITP. MareMaTryecKkasi MOJIeIb HOMUHAJILHOTO COMPOTHBIICHHS Jomycka TIIP [6.1.2], [6.2.1]
Tema 1.7 Bei6op xonctpykuuit TIIP 11 11 Bri6op koucrpykuuit TTIP. Kputepun Boidopa ¢popm TTIP Ananus TIIP ¢
(dhopMamu nepBOM, BTOPOii, TPETheH 1 YeTBEPTOM IPYIIIbI.
Tema 1.8 KomneHcaiyu norpeniHocreii Crioco0bl KOMIEHCAIMH CHCTEMAaTHIECKHX ITOTPEITHOCTEH TOHKOIIICHOYHbIX N3yuenue
TIIP 1/1 1/1 |smemenroB. BausiHue cucteMaTnueckux morpenrnocteit conporusienus TIIP Ha | TeOpeTHIECKOro
BBIXOJ ro/iHbIX T1aT. CriocoObl KOMIIEHCAIMY CUCTEMAaTHYECKHX MOrpeIHoCTel. | Marepuana [6.1.1],
Tema 1.9 TenmnoBoii pexxum 15/ 15/ CraiuoHapHBIi TEMIOBOM PEKUM TOHKOIUIEHOUHOM 1iathl. Dnekrporemwiosas | [6.1.2], [6.2.1]
TOHKOIUIEHOYHOH TJIaThI 1’ 5 1’ 5 |aHanorus. Du3nuecKue OrpaHUYEHUs IPU MOCTPOEHUH TEIIIOBBIX MOJEINEH.
' " | Merojbl pacueTa HaBeIGCHHOTO U cOOCTBEHHOT'O IEPETPEBOB
Tema 1.10 MHOrOypOBHEBBIE ITATHI MHOroypoBHEBbI€ IIAThI C TOJCTOIUIEHOYHON MOIUMEPHON U30JIALHUEH. H3yuenue
1/1 1/1 | O6ocHOBaHHE BEIOOPA MaTepUaia | TONIUHBI H30und. KoHCTpyKIus 1 TEOPETUYECKOTO
TEXHOJIOI'Ysl MHOTOYPOBHEBBIX ILIAT. marepuana [6.1.1],
Tema 1.11 KpemHueBsle miaTs 11 11 KpemuueBas nnaTa ¢ MeTalIu3UpOBaHHEIMU OTBepcTUsIMU. KoHeTpykuus [6.1.2], [6.2.1]
1aThl. TeXHOJIOTHs IIIaTHI.
IIpaxTuueckoe 3anarue Nel. Bausuue Bomonnenue 3aganuii. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI. IMoaroroBka k mpak-
KOHCTPYKTHUBHBIX 3JIEMEHTOB THYECKOMY 3aHATHIO
4/4 | 4/4
TOHKOIIJIEHOYHOT'O PE3UCTOPA Ha €T0 [6.1.1], [6.1.2], [6.2.1]
COIIPOTHBIICHHE




Buabl yue0Hol padoThI

IInanupyemsle (1ac)
(KOHTpO/IHpYEMbIe) KonraktHas B a
pe3yabTaThl paborta E E
Ocmgl};;’::rﬁ?“y}c; HaumeHnoBaHue pa3zesioB, TeM E E g GE)E Copnepixanue pa3aenoB, TeM, 3aHATUIH Bun CPC
MHMKATOPBI S |22/ 88| ¢c;
= = o o= Q¥ =
AOCTHAKEHHS 2 SS|EE|c8
KOMIeTeH Uit = § g E RG]
= =
IIpaxkTnyeckoe 3anarue Ne2. Biausuue Brimonnenne 3aganuii. OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.
TEXHOJIOTUUECKHX (DAKTOPOB Ha aa | a4
COTNPOTHUBJIEHUE TOHKOIUIEHOYHOTO
pe3ucropa
JlabopaTopnast padora Nel. Brimonnenue 3aganuii. OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.
HUccnenoanue norpemnocteit TIIP, 4/4 44
BHOCHMBIX KOHCTPYKTHUBHBIMU
JJIEMEHTaMU
JlabopaTopras pabora Ne2. Brinonnenue 3aganuii. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHL. IToaroroBka k
HUccnenoBanue norpemHocreit TIIP, 4/4 44 nabopaTOpHEIM
BHOCHMBIX TEXHOJIOTHUYECKUM pabotam [6.1.1],
MPOIIECCOM. [6.1.2], [6.2.1]
JlabopaTopras padora Ne 3 Brinonnenue 3aganuid. OTBETHI HA KOHTPOJIbHBIE BOIPOCHI
HccnenoBanue cTallmOHapHOTO 8/8 6/6
TEIUIOBOTO PEXHMMa TOHKOIJIEHOYHOH
ILIaTHI
Hroro no 1 pazaeny 12/12]16/16| 8/8 |38/40
Pa3gen 2. CTpyKTypbl NOJIYNPOBOJHMKOBBIX HHTErPAJbLHBIX CXeM
IIKC-1 Tema 2.1. M30as11s 3JIEMEHTOB 1n 11
HIIKC-1.1 ounonsipasix UC
Tema 2.2. UC ¢ auonamu IllotTkn 1/1 1/1 | HC Ha 6a3e Tpau3ucTopoB ¢ auoaom lllorTkn Uzyuenne
NKC-2 Tema 2.3 IlaccuBHBIE KOMIIOHEHTHI 11 1”1 Jlnoel 1 macCBHBIE KOMIIOHEHTHI. IHTETpaibHBIE TUOIbI, CTAOMIUTPOHBI, TEOPETUUECKOTO
HUIIKC-2.1 H0J1yIPOBOAHUKOBBIX MC PE3UCTOPBI U KOHJIEHCATOPBI. marepuana [6.1.1],
Tema 2.4 VInTerpaisHble CXEMBI Ha Crpykrypst UC va M/IIT-tpansuctopax. Ctpykrypa UC Ha TpaH3uCcTOpax ¢ [6.1.2], [6.2.1]
MJII-Tpan3ucropax 11 1/1 |kanamamu n-tuna. Komruiementapusie ctpykTypsl. CTPYKTYPBI «KPEMHHIT Ha
JIVDICKTPHUKEY.
IIpaxTraeckoe 3amsTue Ne 3. 4/4 Brmonaenne 3agaanii. OTBETH HA KOHTPOJIBHBIE BOIPOCHI. IToaroroBka k
Crpykrypsl ounossipasix M1C NIPaKTUYECKOMY
[Ipaktuueckoe 3anarue Ned. CTpyKTypbl Brinonnenue 3aganuii. OTBETHl HA KOHTPOJIBHBIE BOIIPOCHL. 3ansTrio [6.1.1],
4/4 | 4/4
NC na MAII TpaH3ucTopax. [6.1.2], [6.2.1]
Hroro no 2 pazngeay 4/4 8/8 | 8/8
HUTOI'O 3a cemecTp 16/16|16/16 | 16/16 | 46/46
HUTOI'O no gucuumniInHe 16/16|16/16|16/16 | 46/46




Tabmuua 4.3 - Vicnonb3yeMble aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTUU

Bun 3ansTuit HanmMeHoBaHME HCTIOIB3YEMBIX AKTUBHBIX U HHTEPAKTHUBHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA
Jlekuun TexHonorus pasBUTUS KPUTUYECKOTO MBIIILICHUS
JIMCKyCCHOHHBIE TEXHOJIOTMHU
[IpakTrueckue 3aHATUS TexHonorus pasBUTHS KPUTHYECKOTO MBILLJICHUS

JIMCKYCCHOHHBIC TEXHOJIOTHH

TecToBBIC TEXHOIOTHH

TexHomoruu paboThl B MaJIbIX TpyIMIax
NHubopmannoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

5. TEKYIIIMY KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCLHUIIJIUHBI (MOAYJIA)

5.1. OnxcaHMe NoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YCNI€BA€EMOCTH, OIIHCAHHUE
IIKaJI Ol€eHUBAHUA

OneHouHbIe TPOLEAYPHl TEKYLIEro KOHTPOJS YCHEBaeMOCTH Mo AucuuiuiuHe «VHTerpanbHbie
YCTPOMCTBA ICKTPOHUKHY TIPOBOIATCS MPEIIOAaBaTeNIeM JTUCIUATIINHBL.

JIist OLEHKM TEKYIIEro KOHTPOJS 3HAHMH HCIONB3YIOTCS TECThI, CPOPMUPOBAHHBIE B CHCTEME
MOODLE.

Tectel mo pazgenam 1-2 cogepxar mo 10 TECTOBBIX BOMNPOCOB, BpeMs Ha NPOBEICHHE
tectupoBanus 10 munyT. Ha Kaykap1ii TeCT 1aeTcst 2 MONbITKH.

Jis  OIEHKM TEKylIero KOHTPOJsi YMEHMH M HaBBIKOB TPOBOJSATCS NPAKTHUYECKUE U
nabopartopHble 3aHATHS B (OpME BBINIONHEHUS 3aJaHuid. [Ipy BBHIMOTHEHHH TMPAKTUYSCKOTO U
1ab0paTOpHOro 3aJaHusl MPErnoJaBaTelieM OILIEHUBAETCS KadeCTBO BBHINIOJHEHHOTO 3aJlaHUsl, CPOK €ro
BBITIOJTHEHUS, KAYEeCTBO M CPOK 0(OPMIICHHS OTYETa, OTBETHI Ha BOIIPOCHI ITPEIIOIaBaTEIIs.

Ornucanue mokazateneil ¥ KpUTEPUEB KOHTPOJIS yCIIEBA€MOCTH, OMMCAHUE KAl OLICHUBAHUS Ha
JTane TEeKyIIeH aTTecTaluy MpeIcTaBleHbl B Tab. 5.1.

CTyneHT NomycKaeTcs K MPOMEXKYTOYHOW aTTecTaluu (3a4eTy), €Clid B pe3ylbTaTe H3YYCHHUS
pa3lienoB AMCIUIUIMHBI B XOJ€ TEKYIIEro KOHTPOJS OTBETHI BepHO Ha 60% BOMPOCOB TECTOB M
MPEIOCTaBHII OTUYETHI IO BCEM MPAKTHYECKUM U J1ab0paTOpHBIM paboTam.

buner s MPOMEXKYTOYHOH AaTTeCTalii COACPKHUT 2 TEOPETUYSCKUX BOIpPOCa, BpeMs Ha
MOATOTOBKY OTBETOB WM pellleHue 3afaHus - 45 MuUHYT. B KadecTBe MOMOITHUTETHHOTO BOMpoca OuieT
MOJKET TaK)Xe COAEpHKaTh MpaKTHUECKoe 3aaanue. [IpoMexxyTouHas aTTecTanus CYUTAeTCs MPOHICHHON,
€CIIi CTYJIeHT HaOpas He MeHee 3 OaJlyioB.

HToroBas oOIeHKAa MO AWCIHHMILIMHE (OPMUPYETCS TIO pe3ylbTaTaM TEKYIEro KOHTPOJS H
MIPOMEKYTOUHOM aTTecTaruu (Tabnuia 5.2).
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Tabmuna 5.1 — Onucanue noka3aTtesell 1 KPUTEpUEeB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE NIKAJT OICHUBAHUS HA dTare TeKYIIeH aTTeCTalluu

Kon n Kputepuu u mkana olleHUBaHUS
Kon u HanmeHoBaHue HaVMEHOBaHUE dopma
[TokazaTenn KOHTPOJISI yCIIEBAEMOCTH
KOMITETEHIINU HWHIUKAaTOpa 1 6ann 0 6annoB KOHTPOJIS
KOMITETEHIINU
HKC-1. Criocobden HUIIKC-1.1. Onpenensiet u 3HaTh: Bepho BoinosHeHO 60 BepHo BrinosniHeHo MeHee | TecTupoBaHue
MPUMEHATH GU3MYECKHE U | aHAIU3UPYET HAyYHO- TexHU4ecKue yCIoBHs, IPOTPaMMBbl M METOJJUKH | TPOLIEHTOB U OoJiee 60 MpOIIEHTOB BOMPOCOB | IO pasjeiaM
MaTeMaTHYECKHE 3aKOHBI U | TEXHUYECKYIO WCTIBITAaHUH MHTErPaIbHBIX CXEM, OCHOBHBIC BOIIPOCOB KaXK/10TO Ka)KJIOT0 TecTa JUCLUIITHHBI
MOJIEITH JJISt undopmanuio, TpedyeMyro TEXHOJIOTUYECKHE TIPOLECCHl MX U3TOTOBJICHHUSI. Tecra* B C10
MIPOEKTHPOBAHMUS CXEM, JUTSL IPOCKTHPOBAHUS MOODLE
KOHCTPYKIUH H TEXHUYECKHX yCIIOBHH, YMerh: Jlabopatopusie 3ananus | JlabopaTopHbIe 3agaHus Kontpons
TEXHOJIOTHYECKUX MPOTpaMM ¥ METOJIUK [TpoBOANTH UCTIBITAHUS] OCHOBHBIX [TAPAMETPOB BEITIOJTHEHBI HE BBINOJTHEHBI U HE BBITIOJTHEHUS
MPOLIECCOB UCTIBITAaHNI MHTETPAJBHBIX CXEM U HX DJIEMEHTOB Ka4eCTBEHHO, odopmiteHst MPaKTHYECKUX
Paaro3IeKTPOHHBIX 0 OPMIICHEI B CPOK U B 3a7aHuN
YCTPOMCTB U CUCTEM. MTOJTHOM 00beMe™™* I13 Nel,2
(cm. Tabm. 4.2)
Baagers: IIpakTudeckne 3anaHust IIpakTuueckue 3ananus KounTpons
HaBblkaMu 1 MeTOJaMU MIPOBE/ICHNS UCIIBITAHUSL | BBITIOJIHEHBI HE BBITIOJIHEHBI U HEe BBITIOJTHEHHS
MHTETPAJBHBIX CXEM, UX JJIEMEHTOB. Ka4ueCTBEHHO, oopmiteHsI MPaKTHYECKOTO
0(OPMJIICHBI B CPOK U B 3a/laHus
ITOJIHOM 00BeEME* ™ I13 Nel, 2
(cM. Tabmn. 4.2)
IKC-2. Cnocoben HUIIKC-2.1. OuenuBaer 3HaTh: Bepno BrimonaeHo 60 BepHo BrimonHeHO MeHee | TectupoBaHue
pa3pabaTbIBaTh COBPEMEHHBIN YPOBEHb Marepuainsl, KOHCTPYKIIMU U CTPYKTYPBI MPOLIEHTOB U Ooee 60 MpOIIEHTOB BOMPOCOB | IO pazzenam
CTPYKTYpHBIE U pasBUTH MHTETPATBHBIX CXEM, UX 3JIEMEHTOB, OCHOBHBIE BOIIPOCOB KaXK/10TO KaXJIOTO TecTa JICIUTIIHHBI
(YHKIIMOHAIBEHBIE CXEMBI MHKPOIIPOLIECCOPOB, TEXHOJIOTMYECKHE TIPOLIECCHl MX N3TOTOBJICHHUSI. Tecra* B C1O0
PanO3TIEKTPOHHBIX MHKPOIPOIIECCOPHBIX MOODLE
CHCTEM U KOMIIJIEKCOB, CHCTEM, IPOTPAMMHUPYEMBIX | YMeETh: Jlabopatopnslie 3amanust | JlaboparopHble 3aiaHus Konrpons
MPUHINIHAIEHBIE CXEMBI JIOTHYECKUX MHTErPAIbHBIX | [IpOBOAUTH pacueThl OCHOBHBIX IIAPAMETPOB BBITTOJTHEHBI HE BBINOJTHEHBI U HE BBITIOJTHEHUS
YCTPOHCTB ¢ CXEM Ha OCHOBE aHaJn3a KOHCTPYKIIMU HHTETPATIBHBIX CXEM. Ka4eCTBEHHO, odopmireHst MPAaKTHYECKHX
WCIIOJIb30BAaHUEM CPEJICTB | aKTyaJbHOW Hay4HO- ogopMIIEHBI B CPOK U B 3aJIaHui
KOMITBIOTEPHOTO TEXHUUYECKOH JINTEPATYPHI, B MOJTHOM 00BeMe** 113 Nel
MIPOEKTUPOBAHMS, TOM YHCJIe Ha HHOCTPAaHHOM (cMm. Tabi. 4.2)
IIPOBEICHUEM ITPOEKTHBIX | A3BIKE Baaners: Jlabopatopusie 3ananus | JlabopaTopHbIe 3agaHus Kontpoms
pacyeToB M TEXHHUKO- HaBbIkamMu 1 METOJJaMHU TIPOSKTHPOBAHUS BBITTOJTHEHbI HE BBITIOJIHEHBI U HEe BBITIOJTHEHHS
9KOHOMHYCCKHUM CTPYKTYP UHTCIPAJIbHBIX CXEM, UX DJICMCHTOB. Ka4€CTBCHHO, odopmIIeHBI MPAKTUICCKOTO
000CHOBaHHEM ogopMIIEHBI B CPOK U B 3aaHAA
MPUHUMAEMBIX pEIIeHHUH MIOJTHOM 00Beme™™ I13 Nel,2

(cM. Tabm. 4.2)

*) 3a kaodcowlll mecm HasHauaemcs no 1 banny;
**) 3a kascooe npakmuueckoe 3anamue HasHayaemces no 1 6anny.
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Tabmuia 5.2 — Onucanue noka3aresineld ¥ KpUTEpUeB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHKE IIIKaJI OLICHHBAHKSI HA dTalle MPOMEKYTOYHOM aTTeCTaIiH (3a4eT)

Kon u Kputepuu u mkaia oueHUBaHus
Kon u HanmeHoBaHue HalMEHOBaHUE IToxa3arenu KOHTPOIA
DopMa KOHTPOJIA
KOMIIETEHI[UU WHJUKaTOpa YCIIEBAEMOCTH 2 bayta 1 6ayn 0 6amioB
KOMITETEHIINU

IKC-1. CnocobeH npuMeHsTh HIIKC-1.1. Onpenensier n 3HaTh: Ilpencrapien Mpencrasien se momupiii | Otger na gonpoc | OTBET HA TCOPETHUCCKHH
(Gu3HUECKHE U MATEMAaTHIYECKHE | AHAIU3UPYET HAYYHO- BasoBsle TexHUUECKHE pa3BepH£;”;gTBeT Ha OTBET Ha BONPOC OTCYTCTBYeT BOMpOC OuieTa
3aKOHBI M MOJIENH TS TEXHHYECKYIO HH(POPMAIIHIO, YCIIOBUSL, IPOTPaMMBI 1 L Orser Ha
TPOEKTHPOBAHHS CXEM, TpeOyeMyro st METOJIMKH UCTIBITAaHUN N —
KOHCTPYKIUH H MIPOEKTHPOBAHUS HHTETPAIBHBIX CXEM,
TEXHOJIOTHYECKHUX IIPOLIECCOB TEXHUYECKUX YCIIOBUI, OCHOBHEIE HPeIlCTaBHte HPeIlCTVaBHeH HE Orser Ha BOTpOCH!

HporpaMM 1 METOIUK TEXHOJOTHUYECKHE Pa3BEPHYTHIM OTBET HA TIOJIHBIM OTBCT Ha BOIIPOC

— TpOTIECCHI HX BOIIPOC BOIIPOC OTCYTCTBYET

PaarO3IEKTPOHHBIX H3TOTOBIICHHUS.

YCTPOWCTB M CHCTEM ABTOMATHKH.
IIKC-2. Ciocoben HUIIKC-2.1. OuenuBaer 3HaTh:
pa3pabaThIBaTh CTPYKTYpHBIE U | COBPEMEHHBIH yPOBEHb HaBpikamu u MeToaMu
(YHKIIMOHAIBEHBIE CXEMBI pa3BUTHS MIPOEKTUPOBAHUS CTPYKTYD
PaaANO3TIEKTPOHHBIX CUCTEM U MHUKPOIPOIIECCOPOB, HHTETPalbHBIX CXEM, UX
KOMIUICKCOB, IPUHIUIUANBHBIE | MHKPOIPOLIECCOPHBIX CUCTEM, | JJIEMEHTOB.
CXEMBI YCTPOUCTB C NpOTrpaMMHUPYEMBIX IIpencrasien IIpencraBnen He OtBeT Ha
choanOBaneM CpEnCTB JIEFI/IEGCKI/IXPI?I,HTerpaJILHLIX peﬂsle[:pHmiﬁ OTBET Ha n(l)jmi[mﬁ OTBET Ha BOIIPOC OTBET Ha JONOMHKTENLHELC
KOMIIBIOTEPHOI'O CXE€M Ha OCHOBE aHaJIM3a BOIIPOC BOIIpoC OTCYTCTBYCT BONPOCH
MIPOEKTHPOBAHUS, POBEACHUEM | aKTyaJbHOW HAYYHO-
MIPOEKTHBIX PACYECTOB U TEXHUYECKOH TUTEepaTyphl, B
TEXHUKO-IKOHOMHYECKUM TOM YHCJIe HA HHOCTPaHHOM
000CHOBaHHEM PUHAMAEMBIX SI3BIKE
peleHui

12



[TpomexxyTouHas arrectanus MO AMCUUIUIMHE IMPOMIEHA, €M CiylaTels HaOpan He MeHee 2
OaJUIOB 3a 3a4erT.

Tabmuma 5.3 — CooTBeTCTBHE HAaOpaHHBIX 0AUIOB M OLCHKH 3a MPOMEKYTOYHYIO aTTECTaIHIO
(3auer)

Bannbl 3a pOMEXXyTOYHYIO aTTECTALHIO
Bamer 3a Tekymyro ycneBaeMocTh** I Ornenka
CyMMapHO€E KOJIHYEeCTBO OaioB
0..5 6amtoB 0..1 6amn «HEYIIOBIICTBOPHUTEILHOY
6..11 bamioB 2..3 bamna «YIOBJIETBOPUTEIIHHOY
12..17 GamuioB 4..5 6annoB «XOpOLIO»
18 6amnos 6 6anoB COTIITIHO

**) — Konuuecmeo 6aLI08 pacCUUmMbLEaemcs 6 coomeememeuu ¢ mabauye 5.1.;
**X) — konuuecmeo 6anN08 paccHUmMbléaemcs 8 COOmeemcmauu ¢ mabauyet 5.2.

3auer cumTaercs CAAHHBIM IIpH OHLCHKEC 3a IMPOMCKYTOYHYIO aTTCCTALIMIO «OTIIMYHO» HIIN
«XOpPOoUIo» HpI/I OLICHKC «YOOBJICTBOPUTECIIBHO)» PCHICHUEC II0 CAA4Y€ 3adcTa IPHUHUMACTCA IIO0O OTBETY
CTyACHTa Ha IIOHOJIHI/ITGJII)HHﬁ BOIIpOC. HpI/I OLCHKC «HCYAOBJICTBOPUTCIBbHO» 3a4€T CUYHUTACTCA
HECOAaHHBIM.

5.2 OueHo4YHbIe CPeCTBA 1JIs1 KOHTPOJISI OCBOECHUSI AU CHUTLTHHBI

5.2.1 TunoBble KOHTPOJIbHBIE 3aJaHUS HJIU WHbIE MATEPHAJIbI, HEOOXOAUMBIE /ISl OLEeHKHU
3HAHMH, YMEHHWiIl, HABBIKOB M (MJIH) ONbITA [IEATEJbHOCTM B XO0Jd€ TeKyllero KOHTPOJS
ycreBaeMoCTH

Jl71s Tekyiiero KOHTPOJIsl 3HaHUN U YMEHUI CTYACHTOB MO JUCIUILIMHE TPOBOJUTCS KOMIUIEKCHAS
OIICHKA, BKJIIOYAIOIIA:

BBITIOJIHCHHE J1a00PaTOPHBIX padoT (BBIMOJHEHUE 3aJaHUI 110 BapuaHTaM ¢ ucnojb3oBanueMm 11K,
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI) U MPAKTUYECKUX 3aJaHUl (PEIICHHE 3a/1a4, OTBEThl HA KOHTPOJIbHBIC
BOIPOCHI), 0HOpMIIEHUE OTYETOB MO Ja0OPaTOPHBIM paboTaM M MPAKTUYECKUM 3aHATHUSIM;

tectupoBanue B CZIO MOODLE no pa3nuyHbIM pa3zenaM AUCHUIIIHHBL.

Tunosbie KOHTPOJIbHBIE BONPOCHI ISl J1a00PATOPHBIX padoT

Pa3nesn 1. KoHcTpyKIMM TOHKOIIEHOYHBIX MUKPOCOOPOK.

JlaboparopHnas padota Nel. MccnenoBanue norpemnocteit TIIP, BHOCUMBIX KOHCTPYKTHBHBIMU
3JIEMEHTaMU

1. OcHOBHBbIE TapaMeTphl MOAJIOKEK.

2. OcCHOBHBbIE TapaMeTpbl PE3UCTUBHBIX MATEPUATIOB.

3. OcHOBHBIE MapaMeTphl MpoBoasIHX cTpykTyp MCB.

4. Kakue ocHOBHBbIE 35ieMeHThbl KoHCTpyKuuu TIIP Bol 3Haere?

5. Kak paccuuTeiBaeTcs CONPOTHBIEHUE D3JEKTpoJoB mpsMoyroiasbHoro TIIP ¢ KII,
COEJMHEHHBIMU C KOHIIAMHU JIEKTPOIOB?

6. Kak paccunthiBaeTcss CONpPOTHBIEHHE OJJIEKTpoaoB mpsmoyroiapHoro TIIP ¢ KII,
PacroI0KEHHBIMHU 10 CEPENUHE NIEKTPOIOB?

7. Kak paccuuThIBaeTCs CONPOTHUBIIEHUE D3JIEKTPOJOB I'peOEHYATOr0 PEe3UCTopa, C HEUYETHHIM
YKCIIOM PE3UCTUBHBIX JIEMEHTOB?

8. Kax paccunThIBaeTCsi COMPOTUBIICHHE DIIEKTPOIOB TPeOSHUATOTO PE3UCTOPA, C YETHBIM YHCIIOM
PE3UCTUBHBIX JIEMEHTOB?

9. KaxoBbl hopMyITBI CHCTEMATHYECKOH, CITy9alfHOW M TeMITEpaTypHOH MOTPEITHOCTH, BHOCUMOMH
COIIPOTHUBIIEHUEM 3JIEKTPOJOB?

10.Kakum o6pazom uckmouerne KIIIT Biusier Ha conportusnenue TTIP?

11.HazoBuTe KpUTEpHH, IPU KOTOPBIX AomycTUMo uckitodenne KIIIT.

12. Kakoif Bujx mMeeT oTHOcHTenbHas morpemHocTs Ky = f(Ky)? KakoB xapaxrep 3roif
MOTPEIIHOCTH: CUCTEMATUYECKUI WU CITydaiHbINA?
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13. KakoBsl kpuTepun BbiOopa KoHCTpyKIuit TITP?
14. IlpuBeaute koHcTpyKIuK nepenektuBHbx TIIP ¢ Ky > 0,1.
15. TIpusenure koHcTpykiuu nepcnektuBHeix TTIP ¢ Ky <0,1.

JlabopaTtopnast pabora Ne2. UccnenoBanue norpemntHocteid TIIP, BHOCUMBIX TEXHOIOTUYECKUM
MIPOLIECCOM

1. Yo Takoe rpagueHTHas MOIPEUIHOCTh?

2. Yto npeacTasisieT co00i MOTrpelHOCTh YAEIbHOIO TOBEPXHOCTHOTO COMPOTUBIICHUS 110 OCSM
X u 'Y nomioxku?

3. Kak dhopmupyrorcst morpemnocta pazmepoB TIIP npu dhoTonurorpadun u TpaBieHun?

4. Ilepeuucnure OCHOBHBIE BU[bI IOTIPEIIHOCTEHN, BHOCUMBIE KOHCTPYKTHBHBIMU 3J€MEHTaMU
TIIP.

5. llepeuncaure OCHOBHBIE BU/IbI TEXHOJIOIMUECKHUX MOIPEUIHOCTEN.

6. JlaiiTe reoMeTpUUYECKYI0 HMHTEPHPETAUI0 CHCTEMAaTHYEeCKHX IOTPEHIHOCTEH TOJIIUHBL,
wypuHbl U JuuHbl TTIP.

7. IlpuBenuTe MaTeMaTHYECKYIO MOJIEIh HOMHHAIBHOTO conpotuBieHus TIIP.

8. IlpuBenuTe MaTeMaTHYECKYIO MOEIH MOrPeIHOCTH conpoTuBieHus TTIP.

9. Yro npencrapisieT coOoi nepBbiii criocod uzrotosnenus TITP?

10.Yto mpencranisier codboit BTopoii criocod u3rororinenus TITP? KakoBa nmpudnHa 3HAYUTEIIBHON
CHUCTEMaTU4YECKOUW nmorpenHocTy mupunbl TITP?

11.Yro npencrasinsier coboit Tpetuii criocod nzrorosnenust TI1P?

12. HazoBute npeumMyIecTBa U HEIOCTaTKH BCeX Tpex croco0oB u3rorosnenus TIIP.

13. Kak ¢opMupyroTcst cHCTEMaTHYECKHUE TTOTPEITHOCTH conpoTuBieHus TITP?

14.B uem 3akiouyaeTcsl MEPBbIM CIMOCO0 KOMIICHCALMU CUCTEMATHUYECKUX IOTPEIIHOCTEH
conpotusnenus TIIP?

15.B uem 3akiroyaercs BTOPOHM CIOCOO KOMIEHCAIIMM CHCTEMAaTHYECKHX IOTPEIIHOCTEH
conpotusnenus TIIP?

16. B uyem 3akioyaercs TpeTUH CHOCOO KOMIIEHCAIIMM CHCTEMaTHYEeCKHX IOTrPEIIHOCTEH
conpotusnenus TIIP?

17. OnummTe TexHonorudeckuit mpomecc popmupoanus TIIP Ha kpemHMM.

18. KakoBel ¢usuueckue mpenensl pazmepoB TIIP mpu WX HM3rOTOBIEHHWH METOIAMH
dbotonuTorpaduu U KUIKOCTHOTO TPaBIIEHUs?

19. KakoBel ¢usmueckne mpenensl pazmepoB TIIP mpu WX H3TOTOBIEHWH METOJIAMH
dbotonuTorpaduu U MIa3MOXUMHYECKOTO TPaBIECHUS?

20. B geM coctouT 0coOeHHOCTH MOATOHKH conpotuBieaust TIIP ¢ pasmepamu meHee 50 Mkm?

JlabopaTtopHnas pabota Ne3. MccnenoBanue cTalimOHApHOTO TETJIOBOTO PEKUMa TOHKOTIEHOYHOM
TJIaThI.

1. B 9em COCTOUT CYIIHOCTH AIEKTPOTEILIOBON aHAIOTHH?

2. B uém cocTouT HecocToATeNbHOCTh pacuéToB pazmepoB TIIP no 3apanHoi MomHocTH? Kakoa
dhopmyna TeruioBoro conpotuBieHus? Kakosa ¢popmMyna yaenbHOTO TETIOBOTO COMPOTUBIICHUS?

3. Kaxue ncxoanble JaHHbIE 3aJat0T JUI pacyeTa TEeMI0OBOro pekuMa TOHKOIUIEHOUYHOM miaThl?

4. IlpoBenuTe aHaIU3 3KCIEPUMEHTAIBHBIX PE3YJIbTaTOB TEIJIOBBIX MTAPAMETPOB /11 MOHTAKHBIX
CTPYKTYpP CUTAJLI-KJIEH U TOJIUKOP-KIIEH.

5. Kakue dpusnueckue orpaHuueHUs MOJI0KEHBI B OCHOBY IIOCTPOEHUS TEIUIOBOM MOAENH TUIaThI?

6. KaxoBa TeroBast MoJieNIb U cXeMa Ul pacdeTa HaBeJeHHOTO reperpesa’?

7. KakoBa TemuioBasi MOJIeNb M CXeMa JUIsl pacueTa COOCTBEHHOTO reperpena?

8. Uro npencrasiser coboil 00beMHast TEII0Bast MOJIENb /Ui pacyeTa COOCTBEHHOIro neperpena?

9. KakoBa MaTemarudeckas MOJENb JUII pacyeTra TEIUIOBOTO COINPOTHBIICHUS BEPXHEW YacTh
J1aThl?

10.KakoBa MaTemarudeckas MOJETb JJIS pacdyera TEIUIOBOTO CONPOTHBICHUS HW)KHEH YacTH
mnatel u CC17?7

11.Yto Takoe 30Ha TeruioBoro BausHuA? Kak paccuuraTs ee pazmepsi?

12.Kak paccuntars COOCTBEHHBIN M OOLIHIA EperpeB MIOCKOro HCTOUYHUKA Teria?

13.Kak 3aBUCHT yJenpHas MOIIMHOCTh pPACCEMBAHHUSA OT IUIOMIAAN HWCTOYHHWKA TeIula |

TEIIONPOBOJHOCTH TOIOKKHU ?
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14 TlpuBenuTe mMpUMep 3aBUCUMOCTH TEIJIOBOTO CONMPOTHBIICHHS OT IUIOMIAAM MCTOYHUKA TEIUia
[IPH Pa3HbBIX 3HAYEeHUAX 07?

15.KakoB anroput™ nNpoBEepOYHOr0 pacyeTa TEIIOBbIX PeKUMOB KoMIIOHeHTOB U TIIP?

Tonnwiil nepeuens 6onpocos npuseden 6 [6.3.2].

Tunopblie KOHTPOJIbHBIE BONPOCHI Il MPAKTHYECKUX 3aHATHIA

Pa3zgen 1. KoHCTPYKIMH TOHKONMJIEHOYHBIX MUKPOCOOPOK.

[TpakTueckoe 3anarue Nel. BinsHre KOHCTPYKTUBHBIX 3JIEMEHTOB TOHKOILIEHOUYHOT'O PE3UCTOPA
Ha €T0 COIIPOTUBJICHUE.

1. HazoBure ocHOBHBIE TapaMETPhI OIOMKEK.

2. HazoBute 0CHOBHBIE MapaMeTpPbl PE3UCTUBHBIX MaTEPHAJIOB.

3. HazoBute ocHOBHBIE MapaMeTpbl MpoBoainux crpykryp MCB.

4, Kakue ocHOBHbIe »djeMeHThl KoHCTpykiuu TIIP Ber 3naere? Kak oHu BIMSIOT Ha
conpotusnenue TIIP?

5. Yro mpencraBiser coO0l MOJEIb KOHTAKTHOTO conpoTuiienus TITP?

6. Kak paccumThiBaeTCsI CONpPOTHBIEHHE 3JEKTpoaoB mpsimoyroiasHoro TIIP ¢ KII,
COCMHEHHBIMU C KOHIIAMH MIEKTpoA0B? HapucyiTe SKBUBAJICHTHYIO 2JIEKTPUYECKYIO CXEMY.

7. Kak paccuuTbhIBaeTCsl CONPOTHUBIEHHUE 3JEKTpoAoB mpsMoyroiasHoro TIIP ¢ KII,
PacrojI0KEHHBIMHU 110 CEPENNHE IEKTpo10B? HapucyliTe SKBUBAJIEHTHYIO 2JIEKTPUUECKYIO CXEMY.

8. Kak paccunThiBaeTCsi CONPOTHBICHHE 3JEKTPOJIOB TPeOSHUATOrO PE3UCTOpPa, C HEUYETHBIM
YKCJIOM PE3UCTUBHBIX 2IeMEHTOB? Hapucyiite 3KBUBAJIEHTHYIO MIEKTPUUYECKYIO CXEMY.

9. Kak paccumuThIBaeTcsi CONPOTHBIEHHE OJIIEKTPOAOB TPeOEHYATOr0 PE3UCTOPa, C YETHBIM
YKCJIOM PE3UCTUBHBIX 2IeMEHTOB? Hapucyiite S5KBUBAJICHTHYIO JJIEKTPUYECKYIO CXEMY.

10. KakoBsI (hopMyITBI CHCTEMATHIECKOM, CITY4allHOM U TEMIIEPaTypHOU MOTPEUTHOCTH, BHOCUMOKN
conpoTusiieHueM 31ekTpo1oB? Uro takoe TKC?

11. Kakum oOpazom uckitouenue KIIIT Bnusier Ha comporusnenue TIIP? HazoBure xpurtepuu,
IIPU KOTOPBIX AonycTuMo uckirodenue KIIII.

12. Kakoif Bux mmeer orHocuTenbHas mnorpemHocts oKy = f(Kp)? KakoB xapaxrep a3toit
MOTPEIIHOCTH: CUCTEMATUYECKUN WM CIy4yailHbIN?

13. KakoBsl kputepun Bbibopa koHcTpykiuii TIIP? [lpuBeaute KOHCTPYKIIMH NEPCIEKTHUBHBIX
TIIP ¢ Ky > 0,1.

14. KakoBbl kputepuu BblOOpa KoHCTpykuuit TIIP? IlpuBeanTe KOHCTPYKLMH MEPCIEKTHBHBIX
TIIP ¢ K4 <0,1.

[Ipaktuueckoe 3anaTue Ne2. BriusHue TEXHOJOTHYECKHUX (DAKTOPOB HA COMPOTUBIICHUE
TOHKOIVIEHOYHOT'O PE3UCTOpa

1. Tepmuueckoe BakyyMHOE ucniapeHue. MloHHo-TI1a3MeHHoe pacnbuieHne. BricokoyacToTHOE
pacnblICHHE.

2. HazoBuTe OCHOBHBIE TApaMETPHI MPOIIECca TPABICHHUS.

3. Uro Takoe rpagueHTHas MOrpeiHoCTh?

4. Yro npeacrapiseT cOOON MOTPEMIHOCTD YAETBHOTO MOBEPXHOCTHOI'O COMPOTUBIIEHUS 110
ocsM X U Y MOANOKKU?

5. Koncrpykuus ¢poromadiaona. ®otopeszuctsl. OCHOBHBIE Onepatyu pOTOIUTOrpauH.

6. Kax ¢popmupyrorcs norpemnoctu pazmepoB TIIP npu dotonutorpaduun?

7. Kak ¢opmupyrorcs norpeurHoctu pasmepoB TIIP npu TpaBnenuun?

8. Ilepeuncnute OCHOBHBIE BU/bI IOTPELTHOCTEH, BHOCHUMBIE KOHCTPYKTUBHBIMHU 3JIEMEHTAMH
TIIP. JlaiiTe reOMETPUYECKYIO MHTEPIIPETALINIO ATUX MOrpelHocTel. [IpuBenuTe ynpoueHHyo
MaTEMaTHYECKYI0 MOJI€JIb HOMUHAIBHOTO conpoTusiieHus TIIP.

9. TIlepeuynciuTe OCHOBHBIC BH/IBI TEXHOJIOTHYECKHX TOrpenTHoCcTel. J[aliTe reoMeTpruiecKyro
MHTEPIIPETALMIO 3TUX MOrpemuocTeil. [IpuBeanTe ynpomeHHyo MaTeMaTHYeCKyI0 MOJEIb OTPEIIHOCTH
TIIP.

10. Yro mpencrasinsier co0oii mepsblil criocod nzrorosnenust TIIP?

11. Yro nmpencrasisier coboit BTopoii criocod usrorosnenus TIIP? Kakoa npuunnHa
3HAYUTENBHOM CHCTEeMaTHUeCKOM rmorpemHocTy mmupuHsl TIIP?

12. Yro mpencrasisieT coboit Tpetuit criocod nzrorosneHust TI1P?
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13. HazoBuTe npeumyIiecTBa U HEAOCTATKU BCEX TpeX criocoboB uzrorosienus TIIP.

14. KaxoB xapakTtep popMUpOBaHUSI CHCTEMAaTUYECKHUX MOTPEITHOCTEH conpoTuBiienust TIIP?
MoryT 11 OHU KOMIIEHCHPOBATh JIPYT Ipyra?

15. B uem 3akmirouaeTcst IEPBBIM U BTOPOI CIOCOOBI KOMITCHCAITUN CUCTEMATHIECKUX
norpemxoctei conporusienus TITP?

16. B ugem 3aximrodaercs TpeTuit crnocod KOMIEH AU CUCTEMATHYECKUX MOTPETHOCTE
conpotusienus TIIP?

Pa3nen 2. CTpyKTYpBbI NOJYNPOBOAHNKOBBIX HHTEIPAJbHBIX CXeM

[Tpaktrueckoe 3ansatue Ne 3. Ctpyktypbl ounossipasix UC

1. Kakue meronsl nzomsaunu ounosnspusix MC Bei 3naere?

2. Yrto mnpencraBnsier cobori koHCTpykuus MC Ha ocHOBE OHMIOJSAPHBIX TPAH3UCTOPOB C
KOMOWHUPOBAaHHOHN M30JIALIHUECH?

3. Texnonorust UC Ha ocHOBE OUITOJISPHBIX TPAH3UCTOPOB C KOMOMHHUPOBAHHOM M3OJISIITUCH.

4. 3aueM HYy>KEH CKPBITBII n+-Ccioi?

5. 3a4eM HY>XHbI POTUBOKAHAJIbHBIE 00JaCTH p+-THHA?

6. 3aueM HYXEH BEpXHUI n+-CI0i IMUTTEpa U KOJUIeKTOpa?

7. Ctpykrypa UC ¢ MHOTOSMUTTEPHBIM TPAH3UCTOPOM.

8. Uto mpencrasusier coboit koHctpykiuss MC ¢ muomom Illotku? Jljis 4ero mpuMEHSIOT 3Ty
CTPYKTYpY?

9. Pa3HOBHHOCTH TEXHOJIOTMYECKOTO Ipoliecca GOPMUPOBAHUS KAPMAHOB U30JISALIUY.

10. ®opmupoBanue auoaos B UC.

11. ®opmupoBanue cradbmintponon B 1C.

12. NHTerpanbHble MOIYIPOBOJAHUKOBBIE PE3UCTOpPbl. KakoBbI TUIUYHBIE 3HAYEHUS OCHOBHBIX
[1apaMeTPOB MOIYIPOBOJHUKOBBIX PE3UCTOPOB?

13. Unrerpansusie M/III-konaeHcatopsl. KakoBbl TUMIMYHBIE 3HAYEHHS] OCHOBHBIX MapamMeTpOB
IOJIYTIPOBOJIHUKOBBIX KOHJEHCATOPOB?

[Tpaktnueckoe 3ansitue Ne 4. Crpykrypst UC na M/III Tpansucropax.

1. Yro npexacrapmnsier codoit koHcTpykuus MC na M/IIT TpansucTopax ¢ kaHajioMm H-tuma’?
2. Texnonorust UC na ocnoe M/III-Tpan3ucTpoB n-Tura.

3. Uto npeacrasusieT coboit kKoHCTpyKIus MC ¢ kommieMeHTapHO# CTpYKTYpoit?

4. Yro npencrasnsger coboit koncrpykuust MC KHJ?

5. Yro npeacrasnser coboit koHcTpykius MC KHC?

Tunosbie 3a1a4M 1A NPAKTHYECKUX 3aHATHI

Pa3nes 1. KoHCTpyKIMH TOHKOIIEHOYHBIX MUKPOCOOPOK.

IIpaktnueckoe 3ansaTre Nel. BiausiHue KOHCTPYKTHBHBIX 3JIEMEHTOB TOHKOIUIEHOYHOTO PE3UCTOPA
Ha €r0 COIIPOTUBJICHUE.

1. Hapucyiite TpEXCcnoiiHyt0 U 4eThIPEXCIONHYI0 CTPYKTYpY I1€HOK MCh u npuBeauTte npuMepsl
9TUX CTPYKTYP.

2. Hapucyiite Tononoruto pekomenioBanHbix popm TIIPc K p=1; K =10; K ¢ = 64,2.

3. Hapucyiite Tononoruto pekomenoBanHbix popm TITP MmunumaneHbix pasmepos ¢ K ¢ = 1; K
¢=10; K¢p=0,1

4. ConpotuBieHue 3eKkTpojoB rpedbenuyaroro TIIP pasuo 0,49 Owm, mpu 3TOM IIHMpHHA
AJIEKTPOJIOB paBHA JJIMHE PE3UCTUBHOTO 3yemeHTa. TIIP coaepKUT MsaTh pE3WCTHUBHBIX 3JIEMEHTOB.
VYienpbHOE TOBEPXHOCTHOE COINpPOTHBIEHUE TpoBozsmeil miueHku pasHo 0,035 Owm/o. Haiiaure
koa¢pdunment popmer TIIP.

5. Paccunraiite abCONMIOTHYIO ¥ OTHOCHTEIBHYIO MOrpenrHocTh kodddunuenta ¢opmer TIIP Ge3
KIIII, ecnmu wm3BectHo, uto K ¢ = 1, a oTHOocUTenbHas MOTPemIHOCTh cMemieHnus Broporo DI
OTHOCHUTEJIBHO MPOBOJALIETO €104 IIaThl cocTaBiseT 40%.

[Tpaktuyeckoe 3ansTHe Ne2. BnusHue TEXHOIOTWYECKHX (DAaKTOPOB HA CONPOTHBIICHHE
TOHKOIJIEHOYHOTO Pe3UCTOpa
1. M300pa3ute cucreMaTHyeCcKUe U CiIydaifHble MOrpenHocTH pasmepos TIIP: TodmuHbI, JIMHBL,
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LIUPUHBI.

2. CaydaitHas norpemiHocTh miuHbl TIIP cocraBiaser 6 MkM, a cucrematuyeckas 10 MKM.
Tounocts coBmemmenus PII ¢ pucynkom MC cocrasnger 22 MkMm. Haliiute MUHMMalbHYIO HMIMPUHY
KIIIT.

3. Iorpemnoctu qmuubl TIIP coctaBnsroT: cucremaruueckass 10 MM, a cioyvyaiiHas 6 MKM.
Tounocts coBMemenust PII ¢ pucynkom UC coctapisier 18 mxMm. Haiiaute munumansuyto niauny KIIIT.

4. YnenpHOE TOBEPXHOCTHOE CONPOTHBICHHE PE3UCTHBHOM mieHKHM paBHo 1000 Owm/o.
N3amepennoe conporusienue TIIP paBuol131,3 Owm, a ero qiuHa u mmpuna no @I cocrasnstor 50 u 500
MKM. Cucrematuueckas norpemHocts wupuHbl TIIP paBHa 5 mxm. Haiinute cucremaTnueckyro
norpemHocTs JiuHbl TIIP.

5. Hcnonw3ys BTOpOW METOJ KOMIEHCAMM CUCTEMAaTU4YecKol mnorpemHoctu, mia TIIP ¢
koaddunmenTom Gopmbl paBHBIM 12 paccuuTaiiTe €ero MUHHUMAIbHYIO JUIMHY, €CIIM CHUCTeMaTH4yecKas
MOTPEIIHOCTh IIHMPHUHBI cocTaBiseT 10 MKM, a pa3Mep KIETKM 3CKu3a Tomnojoruu paseH 100 MkM.
Haiigute oTHOCHTENBHYIO IOTPELIHOCTD peain3aluu 3aJaHHOro koddduirenta GopMsl.

6. st TIIP ¢ xoadppunmentom popmer paBabM 0,25 paccynTaiiTe €ro MUHUMAJIbHYIO IIMPHHY,
€CIM  yJIeJTbHOE IIOBEPXHOCTHOE COMPOTHUBIICHHE PE3UCTUBHOM IwieHkH paBHo 1000 Owm/o,
CUCTEMATUYECKUE MOTPEIIHOCTH JJIMHBI U IIUPUHBI COCTABIIAIOT 15 M 5 MKM, a pasmep KJIETKU ICKH3a
tonosiorun paBeH 100 MxMm. Haiiagute OTHOCHUTENBbHYIO MOTPEIIHOCTh pPEeAU3alud HOMHHAIBHOTO
conpotusnenus TIIP. Kak ee MOXHO yMEHbIINTB?

Pa3nes 2. CTpyKTYpBbI NOJTyIIPOBOAHUKOBBIX HHTErPAJIbHBIX CXeM

[TpakTuueckoe 3austue Ne 3. CtpykTypsl 6unosispusix UC

1. HlupuHa OKHA B MacKe OKCHAA KPEeMHHS COCTaBisieT 2 MKM. TommuHa qudGy3nOHHOTO CIIOS
cocraBiseT 3 MKM. Haiinure makcuManbHyto mupuHy 1uhdy3u0oHHOTO COS.

2. lllupuHa OKHa B Macke HUTPUAA KPEMHHMs cocTaBisieT 4 MKM. ToJIIIMHA BBIPAIIEHHOIO CJIOS
OKCHJIa KPEMHUS B 3TOM OKHE cocTaBisieT 1 Mkm. HaiiauTe mupuHy BhIpalIeHHOTO B KPEMHHUH OKHCIIA.

3. IllupyHa oOkHa B MacKe OKCHJAa KpPEMHHUS, MpeIHAa3HAYEeHHOro Uil (QOpMHUpPOBaHUS
METaJUIMYECKOr0 KOHTaKTa, cocTaBiisgieT 3 MKM. TounocTh coBmelnenust @I ¢ pucynkom MC cocraBusier
1 mxm. Haligute MUHUMaIbHYIO LIMPUHY JIETUPOBAHHOW 00JIaCTH.

4. Paspemaromas crnocooHocth DJI cocraBmser 1000. Pa3smep p-obmact paBeH 3 MKM.
Paccuunraiite TouHOCTE coBmemieHuss DI ¢ kBagpaTHBIM OTBEPCTHUEM B OKCUIE KPEMHUS U CTOPOHOMU
KBaJpaTa paBHOM MUHUMAJIbHOM IIMPUHE TUHUU.

[Tpaktnueckoe 3ansatue Ne 4. Crpykrypsl UC na M/III Tpan3ucTopax.
KoHcTpynpoBaHue 1ByXypOBHEBOH IUIATHI:
TexHnueckoe 3a1aHue

Bapuant 1 2 3 4
CoenunHeHue Caapka ITatika [1atika Ilaiika
BBIBOJIOB KOH/JIEHCAaTOPOB,

KOMIIOHEHTOB CBapKa BBIBOJIOB

KonneHcaropsl IInenouHbIe Hagecnsle HagecHsle Hagecnsle
Pesucropsl IInenouHbIe [Inenounsle HagecHsle Hagecnsle

Bapuant 1-3 C¢ TOJICTOIUIEHOYHON MOJMMEpPHOW M3oyAnMeld. Bapuant 4 — kpeMHHeEBas Iara ¢
METAJIM3UPOBAHHBIMU TIEPEXOJIHBIMM OTBEPCTHSIMM M YETBIPbMs KpENeXKHbIMU OTBepcTusiMu. Ha
KPEMHHEBYIO IJIaTy KOMIIOHEHTHI YCTaHABIIMBAKOTCA C IBYX CTOPOH.

Pa3mepsl KOMIIOHEHTOB: KOHIeHcaTopsl 1,5x1,4 mm; pesucropsl 1,5x1,0 Mm; MUKpOCXEMBI

TpeboBanus k pa3paboTKe TOMOJIOTHH.

1. ITmomane twiaTel JOJDKHA OBITE HE Oosiee 90 MM 2 .

2. Y ienbHOE MOBEPXHOCTHOE CONPOTUBIICHNE PE3UCTUBHOM TieHku 1 kOm/O.

3. YnenbHas emxocTh 30 nd/ MM 2 .

4. MuHHUMaNbHOE PACcCTOSIHUE MEXAY KOMIOHeHTamMH 0,5 MM.

5. MuHEMaNIbHOE PACCTOSIHHE IUIEHOYHBIX 3JIEMEHTOB OT Kpas miatsl 0,2 MM.

6. Pazmepsr KII: m/c 0,3x0,25 mm; nepucdepuiinsix KII ne menee 0,3x0,3 mm. [lepudepuiinsie KIT

JIOJI’KHBI 3aHUMaTh BCE CBOOOIHOE MPOCTPAHCTBO IJIATHI.

7. Ecnu ob6pasyrorest myctoTsl okoio KII, To yBenuubTe e€ pa3mepsl.
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8. DCKU3 BBIMOIHATh HA MUJUIUMETPOBKE, (hopmaTa A4. Macmrad B 1 mm: SOMKM.
9. Oxna 8 MU u 31 na 50 mxMm Gosbire o KoHTYpY, dyem KII.
Tonnwiii nepewens 3a0au npuseden 6 [6.3.1], a maxoice 6 [6.2.6].

TunoBble TeCTOBBIE 32 IaHUS /ISl TEKYIET0 KOHTPOJIS

TecTsl i1 TEKyIero KOHTPOJs 3HaHUM oOydarontuxcsi copmupoBansl B cucteme MOODLE u
HaXOJSTCS B CBOOOJHOM JIOCTYIIE Ha CTpaHWile Kypca «VHTerpaibHblE YCTPOHCTBA JIEKTPOHUKH IO
anpecy: https://sdo.api.nntu.ru/course/view.php?id=43.

5.2.2 TunoBble KOHTPOJbHBbIE 3aJaHUsI UJM HHbIE MATEepPHAJIbl, HEOOXOAUMBbIE ISl
OlleHKM 3HAHWII, yMEeHUIl, HABLIKOB U (MJIM) ONBITA /IeATEJIbHOCTH B X0/ie MIPOMEKYTOUYHOM
aTTeCTALIMH

Bomnpocs! k 3a4ery

1. lognoxku u pesuctuBHbie Matepuaisl MCh.

2. PesuctuHo-mIpoBoAsmue cTpykTyphl MCB.

3. Tepmuueckoe BakyyMHOE UCTIApEHHE.

4. VloHHO-TIJIa3MEHHOE pacIblICHHE.

5. BbIcOKOUacCTOTHOE pacHblICHHE.

6. Uto Takoe rpajiueHTHAas NOIPEIIHOCTh?

7. Yto npezncrapiseT co00M MOrpemIHOCTh YAEIbHOIO OBEPXHOCTHOTO COMPOTHUBIIEHUS IO OCSIM
X u Y nomioxku?

8. Koncrpyknuus ¢otomabdinona. @oTOpe3nCTHI.

9. OcHoBHbIE onieparuu GOTOIUTOTpadUH.

10. HazoBuTE OCHOBHBIE ITAPaMETPhI MPOIECCA TPABICHHUS.

11. Kak dhopmupyrores norpemnoct pazmepon TIIP npu ¢poronurorpadpuun?

12. Kak popmupytrorcs norpemHoctd pazmepoB TIIP npu TpaBiennn?

13. IlepBsIii u TpeTuii criocoOsl u3rorosienus TIIP, ux 10CTOMHCTBA U HEAOCTATKH.

14. Bropoii u tperuii cnocoos! usrorosnenus TIIP, ux 10cTOMHCTBA U HETOCTATKH.

15. DnuTakcust KpeMHHUS.

16. duddysus npumecen.

17. VlonHoe nerupoBaHue.

18. TepMuveckoe OKMCIIEHUE W CBOWCTBA IUIEHKHU TUOKCHIA KPEMHHSL.

19. Xumnueckoe ocax/ieHue MICHOK U3 Ta30BOM (ha3bl U BOJHBIX paCTBOPOB.

20. TpaBneHHe CKBO3HBIX OTBEPCTHI B KDEMHHH.

21. Kakue ocHOBHBIe aseMeHTbl KoHCTpykuuu TIIP Bel 3naere? Kak oHu BiusooT Ha
conpotusnenue TITP?

22. CompoTHBiieHHe 31eKTpoaoB mpsmoyroiabHoro TIIP ¢ KII, coenuHeHHbIMM C KOHLIaMHU
9EeKTpOo10B. HapucyiiTe SKBUBAJIEHTHYIO AIEKTPUYECKYIO CXEMY.

23. CompotuBiieHue 3ekTpoaoB npsmoyronsHoro TIIP ¢ KII, pacnonoxeHHbIMH MO cepeauHe
2JEKTPO10B. HapucyliTe SJKBUBAJIEHTHYIO JJIEKTPUYECKYIO CXEMY.

24. ConpOoTHBIIEHUE 3JIEKTPOJIOB I'peOEHYAaTOr0 pe3ucTopa, C HEUETHBIM YHCIOM PE3UCTHBHBIX
anemMeHTOB. HapucyiiTe 5KBUBaJIEHTHYIO 3JIEKTPUUYECKYIO CXEMY.

25. ConpoTHBIIEHHE 3JIEKTPOJOB TI'peOEHYATOro PEe3UCTOpa, C YETHBIM YHCIOM DPE3HCTUBHBIX
anemMeHTOB. HapucyiiTe 5KBUBaJIEHTHYIO 3JIEKTPUUYECKYIO CXEMY.

26. Kaxum o6pazom uckmouenune KIIIT snuser na conporusnenue TIIP? HasoBure xpurepuu,
npu KoTopbix gomyctuMo uckiaodeHue KIIII. Kakoil Bux MMeeT OTHOCHTENbHAs MOTPENIHOCTE oKy =
f(Kg)?

27. O6ocHOBaHKE MaTeMaTHYeckoi Mojienu conpotusieHus TIIP u ero nmorpenrHocT.

28. KaxoBbl kputepuu BbIOOpa KoHCTpykiuii TIIP? IlpuBemuTe KOHCTPYKIMH TEPCIIEKTUBHBIX
TIIP.

29. KakoB xapakrtep (OpPMHUPOBAHHS CHUCTEMATHYCCKUX NOTpemHocTeld conmpoTtusicHus TIIP?
Moryr 1M OHM KOMIIEHCHpPOBaTh Apyr aApyra? B dyeM 3akitoyaercss HEpBbIi M BTOPOMl CIOCOOBI
KOMIIEHCAIIUU CUCTEMATUYECKUX MOTpemHocTer conpotuienns TIIP?

30. B uem 3akirouaercs TpCTI/Iﬁ CII0co0 KOMIICHCAIIUK CUCTEMATHYCCKHX HOFpeHlHOCTeﬁ
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conpotusnenus TIIP?

31. DnexrpoTenoBas aHanorus. @U3NUecKue OrpaHUuEHUs IPU MOCTPOEHUH TEIUIOBBIX MOJIENIEH
MCB.

32. TenoBast MOJIETh M CXeMa JIJIsl pacdeTa HaBEeICHHOTO Meperpena.

33. TemmoBast MOJIEINIb U CXE€Ma JJIs pacueTa COOCTBEHHOTO MeperpeBa.

34. YUro npeacrasiser codoi 00beMHas TEII0Bast MOAENb JUIsl pacueTa COOCTBEHHOIO Ieperpesa’?
B uéMm cocTouT HECOCTOATENBHOCTD JIEUCTBYIOMUX pacuéToB pazmepoB TIIP mo 3agannoit momHocTH?

35. Kak 3aBucHUT yjenbHAas MOLIHOCTb pAacCceMBaHMA OT IUIOLIAJM HCTOYHMKA Temjaa U
TEIUIONPOBOJHOCTH TOTIOKKKU? Hapucyiite 3Ty 3aBUCHMOCTh Ha OJHOM TpaduKe UIs TMOJJIOKEK H3
cutajyia, nojukopa M kpeMHus. IlpoBeauTe aHain3 HKCHIEPUMEHTAIBHBIX pE3yJIbTATOB TEIUIOBBIX
[1apaMeTPOB Il MOHTAXXHBIX CTPYKTYP CUTAJUI-KJICH U ITOJIMKOP-KIICH.

36. TpebGoBaHus, NpeabaBIsieMble K TOHKOIIEHOUHBIM IIJJaTaM ¢ MHOIOYPOBHEBON KOMMYTAaLHEH.
[Tpobnembl co3nmanust maHHbIX 1aT. OOocHOBaHME BbIOOpa MarepHuaja M TOJNIIUHBI MEXYpOBHEBOM
U30JIALUH.

37. Ilepssiit KTB n1ByXypOoBHEBOI TOHKOIIJICHOYHOM IUIATHI C TOJICTOIJICHOYHOW U30JISALIUCH.

38. Bropoit KTB nByxXypoBHEBOI TOHKOIUICHOYHOM IJIATHI C TOJCTOINICHOYHON HU30JISIIUCH.

39. Tperuit KTB nByxypOBHEBOI1 TOHKOIIIICHOUYHOM IUIATHI C TOJICTOIUIEHOYHON H3O0JISAIHEH.

40. JIBycTOpOHHSI I1aTa ¢ METAIIM3aleld NepeX0AHbIX OTBEPCTUI M MOHTAXHBIX TIOBEPXHOCTEH
meronoMm HAL.

41. Crpyxtypa UC Ha ocHOBE OUIOJISIPHBIX TPAH3UCTOPOB C U30JIALUEH TUIIICKTPUKOM.

42. Ctpykrypa UC Ha ocHOBE OMTIONSIPHBIX TPAH3UCTOPOB ¢ KOMOMHUPOBAHHOM U30JIALIUEH.

43. Texunonorus C Ha ocHOBE OUIOJSPHBIX TPAH3UCTOPOB ¢ KOMOMHUPOBAHHOM M30JIALIUEH.

44. Pa3HOBHHOCTH TE€XHOJIOTHYECKOTO Iporecca GOpMUPOBAHUS KAPMAHOB H30JISIIINH.

45. Ctpykrypa UC nHa 6a3e Tpan3uctopoB ¢ auoaom lotku.

46. CpaBHeHHE pabOTHI OOBIYHBIX TPAH3UCTOPOB U TPAH3UCTOPOB C auoaoM loTku.

47. ®opmuposanue a1oa0B B IC 1 ux napameTpsl.

48. ®opmuposanue ctabumutpoHoB B UC u ux mapaMeTpsl.

49. CTpyKTypa U mapameTpbl HHTEIPAJILHOTO MOJYIPOBOIHUKOBOIO PE3UCTOPA.

50. Ctpykrypa u mapamerpsl uaTerpansnoro M/II1-korneHcaropa.

51. Crpykrypa UC ¢ MII-Tpan3uctpamu n-Tumna.

52. Texuonorus UC Ha ocaoBe M/II1-TpaH3UCTPOB #-TUTIA.

53. Kommiementapusie crpykrypsl MC.

54. Ctpykrypsl UC: «xpemHHUii Ha canipupe», «KpeMHHUI Ha JUIIEKTPUKE.

HToroBbiii TeCT 1JI NPOBEACHHUA IPOMEKYTOYHON aTTECTALNHU

WToroBeiii TeCT JyIsi MPOBENECHUSI TMPOMEKYTOUYHOM aTTecTaluu oOydaronuxcs cOpMUpOBaH B
cucreme MOODLE u HaxozgsTcs B cBOOOAHOM J10CTyTIe Ha CTpaHule Kypca « HTerpanbHble ycTpoicTBa
AIEKTPOHHUKWY 1O aapecy: https://sdo.api.nntu.ru/course/view.php?1d=43.

PernmameHT npoBeieHUs MPOMEXKYTOYHO arTectanuu B popme tectupoBarns B MOODLE
Kou-Bo 3amanuii B 6aHKE BOIPOCOB Kon-Bo 3aganuif, npeIbsIBIIEMBIX CTYICHTY Bpems Ha TecTupoBaHUE, MUH.

93 30 45

5.3 Ilpoueaypa oueHUBaHUS Pe3yJIbTATOB 00yUEeHUSs MO TUCUHUILIUHE

[Tponienypa olleHUBaHMS PE3yJIbTAaTOB OOydeHHUS MO AuUCHUIUIMHE «MHTerpaapHble YCTPOHCTBA
AJEKTPOHUKUY» COCTOUT U3 CIETYIOIINX 3TAIOB!

1. Texymuii KOHTpOJIb (ONMCAaHUE MOKA3aTENEed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IITKaJT OIICHMBAHUS Ha dTale TEeKYIIeH aTTeCTalluy MpeCTaBIeHBI B Ta0. 5.1, 3aganus B . 5.2.1).

2. IlpomexxyTouHas arrectanus (ONMMCAHUE MOKA3aTeled U KpUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
ONMCaHUE IIKaJl OLCHUBAHMS Ha 3Tale MPOMEXYTOUYHOM aTTecTallMM HpeAcTaBlieHbl B Ta0dn. 5.2 u 5.3,
3a1aHms B 1. 5.2.2).

Hns snementoB kommereHimii [IKC-1 u ITIKC-2, dopmupyembIx B pamMKax JAHCHUTUINHBL,
MPUBOJUTCS MPOIETypa OLEHKH Pe3ylbTaToB o0yueHus (tadm. 5.4).
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Tabmumpr 5.4 — [Iponienypa, KpUTEpUU U METOJIBI OLICHUBAHUS PE3YJIHTATOB 00yUYEHUS

Kpurepun onieHnBaHus pe3yIbTaTOB

1 xpuTepuii — OTCYTCTBUE
YCBOEHHS
«HEYIOBJIETBOPUTEIILHO»

[Inanupyemble pe3yabTaThl 00ydeHUs

2 KpuTepuii — He TIOJIHOe
yCBOCHHE
«YJIOBJICTBOPUTEIHLHOY

3 KpuTepuii — xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepuil — OTIIMYHOE
YCBOEHUE «OTIHYHO»

MeTtopl OLICHUBaHUS

PaHO3ICKTPOHHBIX YCTPOMCTB U CHCTEM.

IKC-1. CnocobeH npuMeHsATh GpU3NIECKHe U MaTeMaTHIECKHe 3aKOHBI M MOJICIIH JJIsl IPOSKTUPOBAHMS CXEM, KOHCTPYKIIUH U TEXHOJIOTHYECKHUX MPOLIECCOB
HIIKC-1.1. Onpenenser u aHATU3UPYET HAYYHO-TEXHUIECCKYIO HH(POpPMAITHIO, TpeOyeMyIo Ui MPOSKTUPOBAHIS TEXHUIECKUX YCIOBHH, MPOTPaMM U METOIUK MCTIBITAHUI

IIpoBOaUTH UCTIBITAHMSI OCHOBHBIX ITAPaMETPOB YMCHHA

HMHTCIPAJIbHBIX CXCM U UX DJICMCHTOB.

JEMOHCTPUPYET YMEHHUS

JIEMOHCTPUPYET YMEHUS

YMEHUs

3HATh: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHo Ha moctatouHo BEICOKOM OTIMYHO TOHUMAET U TectupoBanue
TexHuYeCKHUe yCI0BHS, IPOrPAMMBbI U METOIMKH 3HAHUH MMOHUMAET ¥ MOYKET YPOBHE TIOHHMAET U MOXKET | MOXKET OOBSICHATH [IpomexyTounas
VMCTIBITAHHIT HHTEIPabHBIX CXEM, OCHOBHBIE 0OBACHATH MOTYy4YCHHBIE OOBSICHATH MOTy4CHHbIC MOJTy4eHHbIC 3HAHMUS, aTTecTaus
TEXHOJIOTHYECKHE TIPOLECCHl MX H3TOTOBJICHHS. SHaHHA SHaHH ACMOHCTPHPYCT

CaMOCTOSITEIBbHYIO

MIO03HABATEIbHYIO

JIeSITEILHOCTD
YMerh: He nemoncrpupyer He yBepenno JlocTaTouyHO yBEpEHHO OTJIMYHO JEMOHCTPUPYET Brimonaenue

abpoaTopHBIX paboT

He nemoncrpupyer
HaBbIKH

Baanern:
HaBpikamMu 1 MEeTOJaMH TIPOBEICHUS HCTIBITAHUS
I/IHTeI‘paJ'H)HI)IX CXCM, UX BDJICMCHTOB.

He yBepenno
JEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIC HABBIKU

Brmonnenue 13

AKTyaJIbHOM Hay4HO-TEXHUYECKOM JIUTEPATYphl, B TOM YHUCJIE HA HHOCTPAHHOM SI3bIKE

IKC-2. CnocobeH pa3padaTbIBaTh CTPYKTYpHBIE U (QYHKIMOHAIBHBIE CXEMBI PaIHO3JICKTPOHHBIX CUCTEM U KOMILIEKCOB, IPUHIUITHAIBHBIE CXEMBI YCTPOMCTB C HCIOIB30BAHUEM CPE/ICTB
KOMITBIOTEPHOTO MPOSKTHPOBAHUS, IPOBEJCHUEM IIPOSKTHBIX PACYETOB ¥ TEXHHKO-3KOHOMHYECKUM 00OCHOBaHWEM MPUHUMAEMBIX PELICHHH
HUIIKC-2.1. OueHnBaeT COBPEMEHHBIH yPOBEHb Pa3BUTHSI MHUKPOIIPOLIECCOPOB, MUKPOIPOLIECCOPHBIX CUCTEM, MPOTPAMMHUPYEMBIX JIOTHUECKHX MHTErPaJbHBIX CXEM Ha OCHOBE aHAJN3a

Ymern: IIpoBoaUTE pacueTbl OCHOBHBIX IapaMETPOB

KOHCTPYKIUH UHTETPAIBHBIX CXEM. YMCEHHA

JEMOHCTPUPYET yMEHHUS

JIEMOHCTPUPYET yMEHUS

YMEHHS

3HaTh: Marepuaibl, KOHCTPYKIIUU U CTPYKTYPHI OTCcyTCTBHE YCBOCHUS HenocraTouno yBepeHHO Ha nocratouHo BBICOKOM OTINYHO TTOHUMAET 1 TectupoBanue
HHTErpaAJIbHBIX CXEM, UX DJIEMEHTOB, OCHOBHbLIE 3HAHHHI IIOHUMACT U MOXXET YPOBHE IOHUMAET U MOXKET | MOXKET O0OBSICHITH HpOMe)KyTO‘IHa}I
TEXHOJOTHYECKHE MPOIIECCH! HX H3TOTOBICHHUS. OOBACHATH MOTyICHHBIE OOBSCHATH MOTyIEHHEIE MOJIy4EHHbIC 3HAHHUSA, aTTecTalus
3HaHUs 3HaHU JIEMOHCTPUPYET

CaMOCTOSITEIbHYIO

[I03HABaTEIbHYIO

JIeSITENbHOCTh

He nemoncrpupyer He yBepenno JlocTaTouyHO yBEpEHHO OTINYHO AIEMOHCTPHPYET Boinonnenue

mabpoaTopHBIX paboT

He nemoHcTpupyet
HaBBIKH

Baaners: HaBbikamu 1 MeTo1aMH TPOEKTUPOBAHUS
CTPYKTYP MHTETPAIbHBIX CXEM, UX AJIEMEHTOB.

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTatouHo yBEpEeHHO
JAE€MOHCTPUPYET HaBbIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHBIC HABBIKH

BeimonHeHue
J1abpoaToOpHBIX paboT

HpI/I OTMCUCHHOM PEIYJIbTATC KOTIIMYHO» HUJIU «XOPOLIO» 3a4YCT CHUTACTCA CHaHHBIM. HpI/I PEIYIBTATE KYAOBJICTBOPUTECIIBHO» CTYACHT I1OJIy4acT HOHOHHHTGHBHBIﬁ
BOIIPOC, IO pE3yJibTaTaM OTBCTA Ha KOTOpLIfI MMPUHUMACTCA pCHICHUEC O CAa4YC 3a4CTa. HpI/I PE3YIbTATC KHECYAOBJIICTBOPUTCIBHO» 3aUCT CHUTACTCA HCCJAaHHBIM.




6. YYHEBHO-METOJANYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI

6.1 OcHoBHas1 uTEpaTypa

6.1.1 Coupun B.I. ToHKOIUIEHOYHBIE MHMKPOCOOPKHM BBICOKOW TIJIOTHOCTH  YMAaKOBKH:
monorpadust / B.I'. Ciupun. HI'TY .— Huwxuuit Hosropos, 2015. —296 c.

6.1.2 KomenoB JI.LA. TexHomorus M KOHCTPYKIUH MHKPOCXEM, MHUKPOIIPOIIECCOPOB H
MHUKPOCOOpOoK: YueOHoe nmocodue. — 3-¢ u3j., crep. Pekomengoano YMO. — CII6.: Jlans, 2009.— 400 c.

6.2 /lonoiHUTEILHAS JIUTEPATYpPa

6.2.1 Cimpun B.I'. ToHKOIJIEHOUHBIE PE3UCTOPHl MHOTOKPUCTAIBHBIX MOIyJel: YdeOHOe
nocobue.—PekomernnoBano YMO By3oB P®. — Apzamac: M3garensctBo OO «Acconmanus Y4eHBIX)»,
2007.—- 112 c.

6.2.2 Crenanenko M.I1. OcHOBBI MHKpPO3JEKTPOHUKH: YueOd. mocobue s By30B. — 2-¢ W3]
nepepabd. u gon.- M.: Jlaboparopus bazossix 3nanuii, 2003.- 488 c.

6.3 MeToanueckne yKa3aHus, peKOMEH/IAIUHN U IPyrue MaTepuajbl K 3aHATHIM

6.3.1 Cnupun B.I'. Meroaudeckue ykazaHus K JabOpaTOpHbIM paboTamM IO JTUCHHUILINHE
«MHTeTpanbHbIe YCTPOUCTBA AJIEKTPOHUKM». [l CTYZAEHTOB BBICHIMX Y4EOHBIX 3aBEJCHUI BceX (opm
oOyuenuss nHampasienus 11.04.03 KoucTpyupoBaHue u TEXHONOTHS 3JIEKTPOHHBIX cpencts / B.I.
Crmpus. — 10 c., 2015 1. YTBepxkaeHo Ha 3acenanuu kadeapsl KuT POC 22 centsaops 2015 r. mporokon
Nel2.

6.3.2 Cmupun B.I'. Meroauueckue yka3aHHs K TNPAKTHYECKUM 3aHATHAM 110 IUCHUIUIMHE
«HTerpanbpHble YCTPOHUCTBA SIMEKTPOHUKH». ISl CTy/IEHTOB BBICIIMX Y4eOHBIX 3aBeACHHI Bcex (hopm
oO0yuyenns nampasieHus 11.04.03 KoHcTpyupoBaHME M TEXHOJOTHS AJIEKTPOHHBIX cpeactB / B.I.
Croupus. — 6 c., 2015 1. Y1Bepxaeno Ha 3acenanuu kadeapsr KuT POC 22 centsiops 2015 r. mpoTokon
Nel2.

/. ”THOOPMALNOHHOE OBECIHHEYEHUME JUCIUIIJIMHBI

7.1 Tlepeyennb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX JJI OCBOCHUS AUCHUIIMHBI (MO1YJIf), BKJIKOYas 3JIeKTPOHHbIE
OnodJmoTeYHble U HHGPOPMAIUOHHO-CIIPABOYHbIE CHCTEMbI

7.1.1 DnexTpoHHO-OMONMHMOTeuHass cucrema wusnarenbctBa «IPRbooks». Pexum gocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMMOTeUHass  cucTeMa  u3natenbcTBa  «Jlawb». Pexxum  jgoctyma:
https://e.lanbook.com

7.1.3 DnektponHas OubOnmmorexka HayuHbix nyonukamuii «eLIBRARY.RU». Pexum poctyna:
http://elibrary.ru.

7.1.4 Hayunas JJIEKTPOHHAS O6ubanorexka «KubepJlennnkay. Pexnm JOCTYyIa:
https://cyberleninka.ru/.

7.1.5 Undopmarmonnsiii mopran «INGENERY L.INFO». Pexxum noctymna: https://ingeneryi.info.

7.1.6 degepanbHOE areHTCTBO IO TEXHUYECKOMY pETyIMPOBAHHUIO M METPOJOrMU.  Pexum
noctyna: http://protect.gost.ru.

7.1.7 Ilpodeccuonanbupiii caiit «PaauoJlonman. DnekTpoHHBIE cXeMbl». Pexum goctyna:
https://www.rlocman.ru.

7.1.8 HoBoctHoii nopran «3anmucku paguonooutensy. Pexxum nocryma: https://radio-blog.ru.

7.2 TlepeyeHb JIMIEH3UOHHOTO M CBOOOJHO PACHPOCTPAHAEMOI0 MPOrPAMMHOIO
o0ecrnieyeHHus1, B TOM 4HCJie OT€YeCTBEHHOI0 NMPOM3BOJACTBA HEOOXOAMMOIO /1Jisi OCBOCHUS

AU CIUTITHHBI
7.2.1 AutoCAD v.15.
7.2.2 LCAD v.5.
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https://www.rlocman.ru/
https://radio-blog.ru/

8. OBPA3OBATEJIBHBIE PECYPCBbI JJIs1 UHBAJIM/10B U JIUILI C OB3

B TabOmure

8.1

yKa3zaH TiepeveHb

00pazoBaTenbHbBIX

pecypcoB, HMEIOMUX  (GOopMBI,

AAallTUPOBAHHBIC K OTPaHUYCHUAM 300POBBA, 4 TAKKC CBCACHHUA O HAJIMYNU CIICHHUAJIBHBIX TCXHUYICCKHUX
CpCacTB 06y‘IeHI/I${ KOJJICKTUBHOI'O U UHAUBUAYAJIBHOT'O ITIOJIb30BAHUA.

Tab6muma 8.1 — O6pa3oBaTenbHBIC PECYPCHI 711 HHBATUIOB U Jinil ¢ OB3

[Tepeuens 0Opa3oBaTENBLHBIX PECYPCOB,
MPUCIIOCOOICHHBIX JIJIS HCITOJIb30BAHMS
uaBamuaaMu 1 auramu ¢ OB3

CBCIIGHI/IH O HAJIMYHWM CIICHHUAJIbHBIX TCXHUYCCKUX
CpEACTB O6y‘IeHI/I$I KOJJICKTUBHOI'O U UHAUBHUAYAJIBHOTO

I10JIb30BaHUsA

9BC «IPRbooks»

WV-Reader

CriermansHoe MmoomnsHoe npuiiokenue |IPR BOOKS

9BC «JIagby»

CI/IHTGSaTop peuu, KOTOpBIﬁ BOCIIPOU3BOAUT TCKCTBI
KHUI' U MCHIO HaBHUTI'allUH

9. MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYEHUE, HEOBXOUMOE JJIsI
OCYUIECTBJIEHHSI OBPA3OBATEJILHOI'O IPOLIECCA T10
JTUCLUATIIIMHE (MOJY.JTIO)

VY4eOHble ayqUTOpUW I TPOBEACHUS 3aHATHH TO JUCHUIUTAHE (MOJIYJIIO),

000pyI0OBaHUEM M TEXHUYECKMMHU CPEICTBAMHU OOyUCHUSI.
B ta6mmie 9.1 nepedrcieHsr:
- y4eOHbIe ayJIMTOPHH ISl MPOBEACHHs Y4eOHBIX 3aHATHH, OCHAIICHHBIC 000pPYJIOBAaHHEM H
TEXHUYECKUMHU CPEICTBaMU OOyUEHUS;

- IIOMCIICHUA

JJIA CaMOCTOSITEILHOMN

paboThI

OCHaIlICHBbI

06yqa10umxc;1, KOTOpPBIC  OCHAIICHBbI

KOMITHIOTEPHOM TEXHHKOM C BO3MOXXHOCTBIO MOAKIIOUeHUs K cetn «MHTepHeT» U olecreueHueM
JIOCTYIIa B AIEKTPOHHYIO0 HH(pOpMaMOHHO-00pa3zoBaTenbhyto cpeny AIIM HI'TY.

Tabmuua 9.1 — OcHaleHHOCTh ayIMTOPHI U IOMEIEHUH [l TPOBEICHUS 3aHATUI U
CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB MO AUCHUIIIMHE (MOIYIIIO)

HaumenoBanue aynuropuit
U IOMEUIEHUHN JIst
MPOBEJEHUS 3aHATUN U
CaMOCTOSATEJIFHON PabOTHI

OCHaIIIeHHOCTh ayIUTOpHil U
MIOMEILEHUH IS IPOBEACHUS 3aHIATHH U
CaMOCTOSATENIFHON pabOTHI

IlepeueHb IMLIEH3UOHHOTO IPOTrPAMMHOI0
oOecriedeHns. PeKBU3UTHI MOATBEPKAAOIIETO
JIOKyMEHTa

220 — KOMIBIOTEPHBIH
KJIacc AJIsl IPOBEJECHUS
JEKI[MOHHBIX,
Ja00PaTOPHBIX U
MPaKTUYECKHX 3aHATUH,
TPYNIOBBIX U
UHIUBUAYAIIBHBIX
KOHCYJIbTal1il, TEKYIIEro
KOHTPOJISI U
IIPOMEXKYTOUHOMN
aTTeCTalluu

r. Ap3zamac,

yi. Kanununa, 19

KoMIiekT 1eMOHCTpalimoOHHOTO
00opyIOBaHUS:

- IIK ¢ BbIXOJJOM Ha MYJBTUMEAUNHBIN
MIPOEKTOP U MOIKITIOUCHUEM K CETH
Wurepuer: Intel(R)Core(TM) i5, 2.67
GHz, O3VY:2I'6 — 1 mt.

- MynbTumMenuitHelii poekTop — 1 .
- DKpad st mpoekTopa — | mT.

- Mocka mapkepHas — | mr.

- Kononku — 2 mr.

KomrekT pabouero o6opynoBaHust:

- [IK ¢ nmoaxmtoueHueM k cetu MuTepHeT
u obecrreueHueM noctymna B D11OC
nHcruryta: Intel(R)Core(TM) 13,
2.93GHz, O3VY: 2I'6 — 12mr.

- Crox pabouwmii — 15 .

[ocanounbix Mect — 24.

« Microsoft Windows 7;

* Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

* Dr.Web (Ceprudurar NeEL69-RV63-YMBJ-
N2G7 ot 14.05.19)

* Opera

« Altium Designer Release 10

* Kommac

* T-FLEX CAD VYue6nas Bepcus 14

226 — KOMIBIOTEPHBIH
KJIacc — MOMEIECHHE JUTs
CPC

r. Ap3amac,

yin. Kanununa, 19

KomMriext neMoHCTpaimoOHHOTO
o0opyI0OBaHUS:

- 1K ¢ BBIX0JIOM Ha MYJIbTUMEIUNHBIN
MIPOEKTOP U MOJKIIOYEHUEM K CETH
Wntepuer: Pentium
7500/2x1024Mb/500Gb/ADS52 40S/GA-

 Microsoft Windows 7;

 Microsoft Office;

» Adobe Acrobat Reader (FreeWare);

« Dr.Web (Cepruduxar NeEL69-RV63-YMBJ-
N2G7 or 14.05.19)

» Opera

22



HaumenoBanue ayauropuit

W TOMeIIerHH st OCHaIeHHOCTh ayIUTOPHI 1 [lepedeHp MUIIEH3NOHHOTO POTPAMMHOTO
. MIOMEIIEHUH IS IPOBEICHIS 3aHATHH 1 obecriedeHns. PeKBU3UTHI MOATBEPKAAIOIIETO
MIPOBEACHUS 3aHIATHH .
CaMOCTOSTENIEHON pabOTHI JIOKyMEHTa

CaMOCTOSTEIBbHON pabOThI

G31M-ES2L/ATX450 — 1 .

- MynsTuMequiiHBIH IpoekTop BenQ
MX764 — 1 mt.

- OKpaH 1 mpoekTopa — 1 mr.
Kommekt pabodero o6opynoBaHusi:

- I[IK ¢ moakmoueHueM k cetu MHTepHeT
u obecnieuenueM aoctyna B DM1OC
uHcTuTyTa: Pentium
7500/2x1024Mb/500Gb/AD52 40S/GA-
G31M-ES2L/ATX450 — 19 mr.

- Cxanep HP — 1 mt.

- IIpuntep HPLaserJet — 1 mr.
[ocagounsix mect — 19,

KoMIIIeKT 1eMOHCTPAIIMOHHOTO » Microsoft Windows 7;

000pyIOBaHHS: + Microsoft Office;
316 - Kabuner - IK ¢ BeIixooM Ha TeneBu3op LG — » Adobe Acrobat Reader (FreeWare);
CaMOIOITOTOBKHU 1. * Dr.Web (Ceptuduxar NeEL69-RV63-YMBJ-
CTYJICHTOB KomrekT pabouero o6opynoBaHusi: N2G7 ot 14.05.19)
r. Ap3amac, yn. Kannnuna, | - [IK ¢ mogxmouenuem k cetu Uurepuer | * Opera
oM 19 u obecnieuenueM aoctyna B DM1OC

MHCTUTYTa — 5 IIT.
TTocagouHsix MecT — 26.

10. METOJAWYECKHAE PEKOMEHJIAIIMN OBYYAIOIIMMCS IO OCBOEHUIO
JTUCHMIITAHBI (MOLYJIS)

10.1 OOmue MeroauYecKHe PeKOMEHIANUH IAJsi O0YyYAIOIIUXCA MO OCBOEHUIO
TUCHUILTHHBI, 00pa3oBaTeIbHbI€ TEXHOJIOTHH

JucuuiumHa peanus3yercs MOCPEACTBOM IPOBEICHHUS KOHTAKTHOM pabOThl ¢ O0y4YaromIMMUCS
(BKJTIOUAs MMPOBEJCHNE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATEIbHOM paboThl 00yJaromuxcs 1
IIPOMEKYTOYHOM aTTECTALUU.

KontakTHas paboTa NpOBOAWUTCS B AayAUTOPHOH M BHEAyTUTOPHOH Qopme, a Takxke B
AJIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTeibHOM cpene uHCTUTyTa (mamee — DUMOC). B cioydae
IIPOBE/ICHUS] YacTU KOHTaKTHOH paboTsl mo aucuuiuimHe B OMOC (B cOOTBETCTBMM C PAaCHUCAHUEM
y4eOHBIX 3aHATUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMOC 3KkBHBaNI€HTHA ayIUTOPHOI padoTe.

ITpu npenogaBanuu auCUUIUIMHBL «VHTErpanbHble YCTPOMCTBA 3JIEKTPOHMKHW», HCIOIB3YHOTCS
COBpEMEHHbIE 00pa30BaTEIbHbIE TEXHOJOTUH, MO3BOJIAIOIINE TOBBICUTH AKTUBHOCTb CTYIEHTOB IMpHU
OCBOGHHMH MaTepHaja Kypca W HpPeJOCTaBUTb MM BO3MOXHOCTh 3()(PEKTHBHO peann3oBaTh 4Yachl
CaMOCTOSITENIbHOM pabOTHI.

Bech nexkunoHHbIM MaTepuan Kypca HaxoAuTcs B cBoboaHoM noctyne B cucteme MOODLE Ha
CTpaHuLEe Kypca «MHTeTpanbHbIe YCTPOMCTBA 3JIEKTPOHUKN o azapecy:
https://sdo.api.nntu.ru/course/view.php?id=43 u moryr ObITH NPOPadOTaHBI CTYACHTAMU OO YTEHHS
JIEKINN B XOJIe CAMOCTOSATENIbHON paboThl. ITO /TaeT BO3MOXKHOCTh OOCYIUTh MaTEpHaNl CO CTy/IEHTaMH
BO BpEMs UTEHMSI JIEKIIUH, aKTUBUPOBATh UX JEATEIBHOCTD IPU OCBOEHUH MaTepHaa.

Metoauueckie pEKOMEHJALMU K BBIIOJHEHUIO JIa0OpAaTOPHBIX M TMPAKTHUECKUX 3aHATHI
HaxoauTcss B cBoOoxHoM jgoctyne B cuctreme MOODLE Ha crpanune kypca «YmopaBieHHe
TEXHHUYECKMMH CHUCTEMaMu» 1o anapecy: https://sdo.api.nntu.ru/course/view.php?id=43 u ucmonb3yroTcs
CTYIEHTAMH JUIsl IOATOTOBKHM U BBITIOJHEHMS 3a/laHUi HA COOTBETCTBYIOIINX 3aHATHUSX.

Ha nexkuusax, mnabopaTOpHbIX U MPAKTUYECKUX 3aHATUSAX PEAM3YIOTCS HHTEPaKTHUBHBIE
TEXHOJIOTUH, TPUBETCTBYIOTCS BONPOCHI U OOCYXKICHHUS, MUCHOIb3YeTCsl JIMYHOCTHO-OPHUEHTUPOBAHHBIH
MOJIX0/I, AMCKYCCUOHHBIE TEXHOJIOTHUHU, TEXHOJIOTUU PA0OTHI B MAJIbIX IPyIHIax, YTO MO3BOJISET CTYACHTaM
IPOSIBUTH CE0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHalia, BEIPOBHITh YPOBEHb 3HAHUI

B IpYIIIIE.
Bce Bompochl, BO3HUKIINE MPU CaMOCTOATENbHON paboTe Haja JOMALIHUM 3aJlaHUeM, MOJPOOHO
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pa3buparoTcs Ha NPAKTUYECKUX 3aHATUAX W JeKIMAX. [IpoBoasTcs WHAMBHUIYyAIbHBIE W TPYIMIIOBBIC
KOHCYJIBTAIlMM C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYAEHTAMHU, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopyM, 4at, BHyTpeHHss anekrponHas nmoura CZIO MOODLE.

WNHnnuupyercs akTUBHOCTh CTYAEHTOB, MOOILIPSAETCS 3aJaHHe JIIOOBIX BOIPOCOB IO MaTepuay,
MPAaKTUKYETCs MHAWBUIYAIbHBIA OTBET Ha BOIPOCHI CTY/CHTA.

JUis OLleHKM 3HaHUM, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH B IIPOLIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMA KOHTPOJISL ¥ OLIEHKH YCIIeBAEMOCTH CTYACHTOB, IPEACTABICHHAs B Ta0I.
5.1. IlpomexyTouyHas arTecTanus MPOBOAUTCS B pOpMe 3adeTa ¢ UCIOJIb30BaHUEM CUCTEMbI KOHTPOJIS U
OLICHKU YCTIEBA€MOCTH CTYJIEHTOB, IIPE/ICTaBIICHHOM B Ta0. 5.2 u 5.3.

10.2 Metoanyeckne yKa3aHus 1Jisl 3aHATHI JEKIIMOHHOTO THUIIA

JleknMOHHBI KypC TMpeamnojiaracT CHCTEMAaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro IUlaHa. B Xole NEeKIMOHHBIX 3aHATHHA PACKPBIBAIOTCS 0a30BbIE BOMPOCH B paMKax
KKJIOH TeMbl TUCHUILIMHBI (cM. Taoim. 4.1, 4.2). O603HaYalOTCS KIIIOYEBBIE ACTEKTHI TEM, a TakKKe
JIEJTA0TCSl aKIEHTHI HAa HauOoJIee CIIOKHBIX U BaXXHBIX MOJOKEHUIX U3ydaeMoro mMatepuaia. Marepuasl
JIEKIMH SBJISFOTCS OCHOBOM JIJIS1 TOATOTOBKH O0YYaIOIIUXCs K J1a00PaTOPHBIM U MTPAKTUYECKUM 3aHATHIM
Y BBIMIOJIHEHUS 3aJlaHUM CaMOCTOSITEILHOM palOThl, @ TAaKXKE€ K MEPOINPHUATHUSIM TEKYIIETO KOHTPOJIsS
yCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallMU 1O JUCIHILTHHE.

10.3 MeTroanueckue yKa3aHHsi 1O OCBOEHHIO JTUCHMIUIMHBI Ha J1a00paTOPHBIX
padorax

[ToaroToBky K Kaxoi 1a00paTopHOil paboTe CTYAEHT AOJKEH HadaTh ¢ 03HAKOMIIEHUS C IUIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT cojepKaHue NpeanokeHHOH Tembl. Kaxknas BbimosnHeHHass paboTa ¢
0(hOpMIICHHBIM OTYETOM M TOJUICKHT 3aLIUTE Y TPENoJaBaTeIIsl.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

- KQU€CTBO  BBINIOJHEHUS 3KCIEPUMEHTAIbHO-TIPAKTUYECKONM wvacTu padoTbl M CTENEeHb
COOTBETCTBHS PE3yJIbTaTOB pabOTHI 3alaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0()OPMIICHUS OTYEeTa 0 padorTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

MeTtoanueckie peKOMEHJAUU K BBITOJHEHUIO JTA00OPATOPHBIX pabOT HAXOIUTCS B CBOOOIHOM
nocryne B cucteme MOODLE Ha crpanune kypca «MHTerpajibHble ycTpoWCTBa 3JIEKTPOHUKHY» IO
anpecy: https://sdo.api.nntu.ru/course/view.php?id=43 u uCHoONB3yIOTCS CTYyICHTAMH JUIS TIOATOTOBKU U
BBITOJIHEHUS 3a/IaHUH B COOTBETCTBUH C y4EOHBIM IUIAHOM U pPAaclMCaHUEM 3aHSTHH.

10.4 MeTtoanueckue YKa3aHHUSI MO OCBOEHHMI) JTHCHMIUIMHBI HAa NPAKTHYECKHX
3AHATHAX

[IpakTuueckue 3aHATHS TPEACTABISIOT COOOW J€TaTU3alMI0 JIEKIIMOHHOTO TEOPETUYECKOTO
MaTepuasa, IpOBOAATCA B IENSAX 3aKPEIIeHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3fenbl. O CHOBHOM
(dhopmoii TpOBEICHHS TTPAKTUYECKHUX 3aHATUN SBISIETCS O0CYKIEHHE HanboJiee MPOOJIEMHBIX U CIOXKHBIX
BOIIPOCOB T10 OT/JEJIbHBIM TeMaM, a TAK)Ke PelIeHue 3a1a4 1 pa300op MPUMEPOB B AYAUTOPHBIX YCIOBHSIX.

[IpakTrueckue 3aHATUS 0OECTICUUBAIOT:

- MPOBEPKY U YTOUHEHUE 3HAHUI, MOJYYSHHBIX Ha JIEKIUSX;

- pa3BUTHE YMEHUN U HABBIKOB JUCKYCCHOHHOTO OOCYKIEHUS BOTIPOCOB 0 y4eOHOMY MaTepuany
JTUCIUILTMHBI U PEIIeHUs 3a7a4 IO OCHOBHBIM pasJielaM Kypca,

- TIOJIBEJICHWE WTOTOB 3aHATUN (pe3yibTaThl TECTHUPOBAHMS, TOTOBHOCTH OTYETOB TIO
MPAKTUYECKUM 3aHSTHUSM, TOTOBHOCTH JIOMAIIHUX 33/JIaHUM, BBIOJHEHHBIX B XOJI€ CaMOCTOSITEIBHOM
padoThI).

MeTtonudeckue peKOMEHAANN K BHITIOJTHEHHUIO MPAKTUYECKUX 3aJlaHUi HaXOAUTCS B CBOOOTHOM
nocrynie B cucreMe MOODLE Ha crtpannne kypca «/HTerpanpHble yCTpONCTBA JJIEKTPOHUKH» IIO
anpecy: https://sdo.api.nntu.ru/course/view.php?id=43 u UCHOIB3YIOTCS CTYJACHTaMHU JUIs MOATOTOBKU U
BBITIOJTHEHUS 33JJaHUI B COOTBETCTBUU C YUYCOHBIM IJIAHOM M PACTIHCAHUEM 3aHATHH.

10.5 Mertoanueckue yKa3aHus 10 CAMOCTOSITEIbHOI padoTe 00y4yarOMXcs
CamocTosrenbHas paboTa o0ecrieunBaeT MOArOTOBKY O0YUaIOIIErocs: K ayIMTOPHBIM 3aHATUSAM U
MEpOIPUATHSIM TEKYLIETO KOHTPOJS W MPOMEXKYTOYHOW aTTeCTallMd MO H3Y4aeMOi JHCIHILIMHE.
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Pe3y.]'HJTaTI>I 9TOMU MOATOTOBKH MNPOABIIAOTCA B aKTHBHOCTHU 06yqafomer OC4A Ha 3aHATHAX U B KAa4CCTBC
BBITTOJTHEHHBIX NPAKTHYECKUX 33aJaHUI U APYTUX (HOPM TEKYIIEro KOHTPOJISL.

B mporecce camocTosTeNbHON pabOThI pEKOMEHIyeTCs MpopaboTKa MaTepHajoB JIKLIUH I10
Ka)KJIOH TPOWJIEHHON TeMe, a Tak)Ke M3ydeHHWe OCHOBHOHM Y4YEOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEPaTyphl, IPEACTABICHHOH B pa3zaene 6.

JIns BBIOJIHEHHS CAMOCTOATENFHOM pabOThl NpPH HM3YYEHHHM AMCHHUIUIMHBI CTYISHTHI MOTYT
MCTOJIB30BATh CIICIHATN3UPOBaHHbIE ayAuTOpuu (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPHIX 00ECIIeUnBaET
noctyn 4epe3 VIHTEpHET K 3JIEKTpOHHOH HWH(OpMannOHHO-00pa30BaTENbHONW Cpele WHCTUTYTa |
AJIEKTPOHHOW OMONMMOTEYHON cHcTeMe, TI/Ie pacrojlaralorcsi y4deOHble W y4eOHO-METOIUYECKHe
MaTepualibl, KOTOPbIE MOTYT OBITh HCIOIB30BAHbI ISl CAMOCTOSTEIBHON PadOTHI.

Jns oOydaromuxcst Mo 3a04HOi popMe 00ydeHus: caMocTosITeIbHas paboTa SABISETCSI OCHOBHBIM
BUJIOM y4eOHOH JIeSITeTbHOCTH.

10.6 Mertoanyeckne yKa3aHus o odecrnedyeHH0 00pPa3oBaTeIbLHOT0 MPoIecca

1. Meroauueckue pEeKOMEHJAIUMH 10 OpPraHM3alUU AyJUTOpHON paboThl. IlpuusaTel YyeOHO-
Meroauueckum coBeroM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpeinst 2013 r. DieKTpOHHBIN
azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_auditorii.PDF.

2. Metoauueckre peKOMEHAAINH 110 OPTaHU3alK U TUIAHUPOBAHUIO CAMOCTOATEIbHOU paboThI
cTyAeHTOB 1o aucuumuinHe. [Ipunsatel YuebHO-meronnueckum coerom HI'TY umm. P.E. Anekceesa,
IIPOTOKOJI No 2 oT 22 arpens 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBeneHue 3aHATUN C TPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJIOB
oOyueHus», EpmakoBa T.1., HBamkun E.TI., 2013 T. DNEKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yaebnoe mocobue «OpraHuzainusi ayTuTOpHON paboThl B 00pa30BaTENbHBIX OpraHU3aIMIX
Bhiciiero  oOpazoBanusi», MBamkun E.I'., XKykosa JLII., 2014 r. DuekrpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf

JlonosiHeHUs1 M U3MEeHeHNs B pado4eil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyio mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIeNaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha JaHHBINA y4eOHbII
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs KAcaomes iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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