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AHHOTANIUA

B kypce u3yuaroTcss OCHOBHBIE TPEOOBaHMS K KOHCTPYKTOPCKOH JOKYMEHTAallMH, €€ COCTaB,
IIpaBUjIa IIPOCTAHOBKYU pa3MEpOB, HA3HAYEHHUs JOIYCKOB M IIOCAJOK, IIEPOXOBATOCTEN, 3HAKOMCTBO C
oOpabaTbIBarOIIMM  O00OPYJOBAHWEM M TEPCIEKTUBHBIMUA TEXHOJOTHSIMH KOHCTPYHPOBAaHUS U
U3TOTOBJICHMUS.

JlaHHBII KypCc TEMAaTUYECKH COCTOUT U3 HECKOJIbKUX MOJYJIEH:

1) paccMaTpuBarOTCsi OCOOCHHOCTH KOHCTPYHPOBAHMSI BBICOKOBOJIBTHBIX 3JIEKTPOBAKYYMHBIX
npuoopoB (OBII). M3ydaroTcss OCHOBHBIE BUABI M TUITHI COBPEMEHHBIX BBICOKOBOIBTHBIX DBII. Jlaétcs
npejacTaBieHuss 00 OCHOBHBIX MOHSATHSX M CBOMCTBax mia3Mmbl. M3ydaroTcsi OCHOBBI (PU3UKH
POOOMHBIX SIBICHHM, XapaKTePHBIX IS BBICOKOBOJBTHBIX DBII, MpUHIMIBI U METObI MOBBIIICHUS
ANEKTPUYECKON ITPOYHOCTH BBICOKOBOJBTHBIX OBII, XxapakTepucTHUKU M CBOMCTBA AUAIEKTPUUYECKUX
MaTepuasoB, TPUMEHSIEMBIX B BBICOKOBOJILTHRIX OBII. Jlaércs mpencraBneHus 00 OCHOBax (hU3UKH
paboTBl COBpeMEHHBIX BBICOKOBONBTHBIX OBII. PaccmarpuBaroTcst 0COOEHHOCTH KOHCTPYKTHBHBIX
pemienuii, npuMmensiembix B OBII, paccmaTpuBaroTcst OTAEIbHBIE 3JIEMEHTHI U TUIIOBBIE y3ibl OBII, a
Tak)ke OCOOCHHOCTH MaTepuajioB, MPUMEHSEMBIX i KoHcTpyupoBanus DBII. OtaenpHbll paszaen
MOAYJSl TOCBSIIEH M3YYEHHUIO TEXHOJOTMYECKUX IPOIECCOB, XapakKTEpPHBIX I IPOU3BOJACTBA
COBPEMEHHBIX BBICOKOBOJIBTHBIX OBII #u 0COOEGHHOCTSAM COBPEMEHHOTO TEXHOJIOTHMYECKOTO
MIPOM3BOJICTBEHHOTO 000pynoBaHus. B kypce naroTcst cBeneHuss 00 0COOCHHOCTSIX KOHCTPYMPOBAHUS
u npousBojactBa OBII, comepkammx paaroakTuBHBIE BemlecTBa. l[IpakTuyeckue paboOThl Kypca
IIOCTPOEHbl Ha 0a3e wucnoib3oBaHus coBpeMeHHbIX CAIIP, u HanpaBineHsl Ha QopMUpOBaHUE
KOMILUIEKCHOTO MPEJICTABICHUS U HABBIKOB O IPOIECCax M ATanax KOHCTPYMPOBAHUSI COBPEMEHHBIX
BBICOKOBOJIbTHBIX DBII.

2) paccMaTpHBarOTCs Kiaccu(uKaIus U MPUHIMIIBI paOOThI ANEKTPOMEXaHUYECKUX MPHOOPOB
apTomatukn (OMIIA), wu3yuarorcs ¢u3nyeckue U KOHCTPYKTUBHO-TEXHOJIOTUYECKHE OCHOBBI
pa3paboTku kommnoHeHToB OMIIA, naercs mpeacTaBieHHE O TEXHOJIOTMH M3TOTOBJICHUS Y3JI0B U
npuOOpOB B IIEJIOM, XapaKTEPUCTUKAX M CIIOCO0ax MOCTHXKeHus TpeOyeMbix mapamerpoB OMIIA u
METOJI0OB KOHTpoJIs apamerpoB DMIIA.

3) paccMaTpuBalOTCS MUKPODJIEKTPOHHBIE HM3MEpPUTENbHBIE MpPeoOpa3oBaTeNy, MPUBOAUTCS
KJIacCU(UKaLMs U OCHOBHBIE 3Talbl Pa3BUTHUS IEPBUYHBIX U3MEPUTEIBHBIX peoOpa3zoBareseil, JaeTcs
MIPEJICTAaBICHUE O COBPEMEHHOM COCTOSIHUU M 001X Bompocax pazpadotku MUII u natunkoB Ha ux
OCHOBE, TexHonoruss wusrorosneHns MMUIL. JlanHeli Monyns aucuuiuimHbel «KOHCTpyHpoBaHuE
knbeppuznyeckux cuctem» (2) napamieneH Kypey «MHUKpOonporieccopHasi TEXHUKa.

4) paccmatpuBaercs papaboTtka POA u peanusanus B mpou3BOJICTBE.

[ToTpeGHOCTh B PaMOAIEKTPOHHOM CPENCTBE, MPEIHA3HAYCHHOM JUIs PEIIEHUs] KOHKPETHOM
3ala4yd WM psiAa 3ajad, NMPUBOJUT B JIEMCTBHE MEXAaHM3M €ro CO3/IaHMs, B OCHOBE KOTOpPOTO —
JesTeNIbHOCTh pa3padoTuMKa MpH y4YacTHUHM 3aKa3yuKa, MpeACTaBIsiolias coOOW MpPOEKTUPOBAHUE
m3nenud. CyImHOCTE 3TOro Imporecca — TMPUHATHE WHKEHEPHBIX PpEHICHUM, OKa3bIBAIOIINX
HEIOCPEICTBEHHOE BIIMSIHUE HA W3TOTOBIIEHHWE W MCIIOJIIB30BAaHUE W3JIEIUH, a TaKXKe Ha JIEeWCTBUE
YeJIoBeKa MpHU UX dKCIuTyaTaluu. Bes paboTa 1Mo KOHCTPYMPOBAHHIO HOBOTO M3JIENHUS INPENCTaBIIsAET
coboif mporecc npeoOpazoBaHMs HHPOPMALUHU BIUIOTH O pead 3aldd H3JAeIHs B MeTajle.
KoHcTpyupoBaHue ¥ TEXHOJIOTHS MPOU3BOICTBA SBIISIOTCS YacTAMHU CIOXKHOTO IMpolecca pa3paboTKu
PDA 1 He MOTYT BBINOJHATHCS B OTJEIBHOCTH, 0€3 ydeTa B3auMOCBsI3eld MeXIy co00i U C JpyruMu
sTanamMu pazpaboTKH, U ONPEENSIOT B KOHEYHOM UTOre O0IIHe MOTPEOUTENbCKUE CBOICTBA U3AeTUil

1. IEJIN U 3ATAYA OCBOEHUSA YYEFHOU JJUCHUTIJIAHBI



[ensimu ocBoeHus: yueOHOM nucuuruinHbl «KoHcTpynpoBaHue KuOep(U3HUECKUX CHCTEM»
SIBIIICTCSL IPUOOPETEHUE CTYICHTAMU 3HAHUH, YMEHUH, HABBIKOB I KOMITETCHITUH, HEOOXOIUMBIX JJISL:

- UzroroBnenus netaneit u cOOPOYHBIX €TUHMIL

- Boinycka koHcTpykTOpCcKO#l tokymeHTaunu no ECKJI

- [IpoBenieHus paccyeToB Ha Ba3UMO3aMEHSAEMOCTh

- [IpoBenieHust KOMIOHOBOYHBIX PabOT

- IloHumaHusT OCHOB KOHCTpyHpoBaHMs U mnpoektupoBanusi OBII, OMIIA u MHII,
TEXHOJIOTHSIMU ¥ IPUHIUIIAMHU UX U3TOTOBJICHUS

- Mcnonb30BaHns MHCTPYMEHTAIbHBIX CPEJICTB B PA3JIMYHBIX CUCTEMaX aBTOMAaTU3HPOBAHHOIO
IIPOEKTUPOBAHMS.

- O0yueHue MopsAKYy pa3pabOTKU pa3InIHBIX BHIOB TEXHUYECKOW JOKYMEHTAIUH.

- 3yuenue BnusiHUS BHEIIHUX (PakTOpOB Ha paboTocrocoOHOCT POA;

- ObecnieueHne AEKTPOMArHUTHON COBMECTUMOCTH, MEXaHHUECKOW MPOYHOCTH, HOPMAJIbHBIX
TEIJIOBBIX PEKUMOB U HA/IEKHOCTHU U3JIETUH;

- Pa3pabotka 6ubnuorek POA B snekrporexuuueckux CAIIP (ucmonb3yeMbIX Ui CKBO3HOTO
MIPOEKTUPOBAHUSI Kabemeil v KIyToB).

- Pa3paboTku TpOEKTHOM © KOHCTPYKTOpCKOM nokymeHTanuu POC, npuMeHeHus
ocoOeHHOCTeW mpom3BoacTBa K Tekymed PKJl, 000CHOBaHMS COOTBETCTBUS XapaKTEPUCTHK
KOHCTPYKIIMA H yCTPOMCTB TpeOOBaHUSAM TEXHMUECKUX 3aJaHuM, TpeOOBaHHSIM O€30MaCHOCTH,
CTaHAAPTOB U JPYTUX HOPMATUBHBIX JIOKYMEHTOB.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jucuunnnna «KoHcTpyupoBaHue KMOepOU3NUECKHX CUCTEM» OTHOCHUTCS K LUKIY KYpPCOB IO
pa3paboTKe KOHCTPYKTOPCKOM JOKYMEHTAIMN B COOTBETCTBUHU C FOCY/IapCTBEHHBIMU CTaHAAPTHBIMH U
TEXHOJIOTMYECKUMU BO3MOXKHOCTSIMU IIPOU3BOCTBA.

[Ipu pa3paboTKe KOHCTPYKTOPCKOW JOKYMEHTALlMM Ha W3JeNUs, HEOOXOIUMBI 3HAHHS
TEXHOJIOTUH H3TOTOBJIEHHS PA3IUYHBIMU CIOCOOaMHU JeTaneil 1 cOOPOYHBIX €IUMHUI] (TOKAPHBIMH,
¢bpe3epHble, JIUThEBbIE, CBapHble M T.1.), TpPeOOBAaHWH TOCYAAPCTBEHHBIX CTaHAAPTOB K
KOHCTPYKTOPCKOM JOKYMEHTAalluW, HaBbIKM pa3paOOTKU KOMIIOHOBOK W3JENUM, a TakKe OCHOBaM
B3alMO3aMEHSIEMOCTH. BblmonHeHne pabouux uyeprexedl nertaned, COOPOYHBIX YepTEKeH,
crenupuKanui 1 Ipyrux KOHCTPYKTOPCKUX JTOKYMEHTOB.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1IH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

Kon n HanmeHoBaHue Kox n HanMeHOBaHWE HHAMKATOPA JOCTHIKECHHS KOMITIETCHIHH
KOMIICTCHITHH

VK-2 [2] — CniocobeH ympaBisTh 3-YK-2 [2] — 3uaTh: 3Tarnbl )KU3HEHHOT'O IUKJIA MPOEKTa; 3TAIIbI
MPOEKTOM Ha BCEX ATarax ero pa3paboOTKU U pealTu3aIliy MPOEKTa; METOIbI Pa3pabOTKH U
KU3HEHHOTO [IUKJIa yIpaBJIeHUS POESKTAMHU

V-VYK-2 [2] — YMeTh: pa3pabaThIBaTh IPOEKT C yYETOM aHAIH3a
aIbTEPHATUBHBIX BAPUAHTOB €T0 pealln3allu, ONpeaesiTh
IeJIeBbIE ATAIlbl, OCHOBHbIE HANIPABJICHUS PaOOT; OOBICHUTD




1en U chopMyIHpoBaTh 3aa4H, CBSI3aHHBIE C IOATOTOBKOM 1
peanu3aiyel IpoeKTa; yIpaBisaTh IPOSKTOM Ha BCEX JTarax
ero )KM3HEHHOTO ITUKJIa
B-YK-2 [2] — Bnanets: MeTomukamMu pa3pabOTKU U yIPaBICHUSI
IPOEKTOM; METOJIaMH OLICHKH MOTPEOHOCTH B pecypcax u

3¢ (HEeKTHBHOCTH TIPOEKTA

[TpodeccuonanpHple KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U oObekTamu (oOnactsiaMu
3HaHUN) PO ECCUOHATBLHON eI TeIbHOCTHU

3agaua
npodeccuoHaIbLHOU
aesateabnocTu (3I11)

O0BeKT 1M 00J1aCTh
3HAHUA

Kox u HaumeHoBaHue
npogeccuoHAIbHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpodeccuoHaNBLHBIN
cranaapr-IIC, anaans
OIbITA)

SKCIEPTHBIN

Kox v HanmenoBaHue
HHINKATOpA
JOCTHKEHH S
npo¢deccuoHATIBLHOI
KOMIIETEHI[MH

Kontpoib kauectBa
KOHCTPYHUPOBAHUS
ANEKTPOPUZNYECKON U
3JIEKTPOMEXAHNYECKOU
anmnapaTrypsl B aTOMHOM
oTpaciau

ATOMHOE s171po,
SICpPHBIC PEAKTOPHI,
MaTepHabl SACPHbIX
PEaKTOpPOB, sIEPHbIC
MaTepHalbl U CUCTEMBbI
obecrieueHus ux
0€30IacHOCTH,
COBpPEMEHHas
JIEKTPOHHAs
CXEMOTEXHHKA,
3JIEKTPOHHBIE CUCTEMBI
STICPHBIX
¢buznveckux
YCTaHOBOK, CHCTEMBI
aBTOMAaTU3MPOBAHHOTO
YIIpaBJICHUS SIEPHO-
¢bu3znyecKkuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUU
pUMEHEHHsI TPUOOPOB
Y YCTaHOBOK JIS
aHaJIM3a BeIeCTB,
panuanoHHoe
BO3JICHCTBUE
MOHU3HUPYIOIIHX
U3JIy4CHUHN Ha
9eJoBeKa U
OKPY’KaIOIIlYIO Cpeny,
AJIEKTPOHHBIE H
3JIeKTpOo(U3NIECcKHe
puoopHI,
MHUKPOIPOIIECCOpHAst
TEXHHKA U armapaTHo-

IK-14.1 [2] -
CriocobeH obecneunThb
KOHTPOJIb KaueCTBa
KOHCTPYHUPOBaHUSA
AIIEKTPOPUINYECKON U
AIEKTPOMEXAHUYECKOM
arnmapaTypbl B aTOMHOU
OTpaciu

OcHosanue:
[TpodeccnonanbHbIi
crangapt: 24.078,
AHanu3 omnbiTa;
KoHTpois kauecTBa
KOHCTPYHPOBaHUS
ANEKTPOPU3UIECKON U
AIIEKTPOMEXAHUYECKOU
armapaTypbl B aTOMHOU
oTpaciu

3-11K-14.1[2] - 3uatb
0COOEHHOCTH KOHTPOJIS
KauecTBa
KOHCTPYHUPOBAHUS
ANEKTPOPUINYECKON U
AIEKTPOMEXAHNYECKOU
anmnaparypsl B aTOMHOM
OTpaciu;

V-IIK-14.1[2] - Y™meTh
KOHTPOJIMPOBATH
Ka4yeCTBO
KOHCTPYHUPOBAHUS
ANEKTPOPUINIECKON U
AIEKTPOMEXAHNYECKOU
anmnaparypsl B aTOMHOM
OTpaciu;

B-TIK-14.1[2] -
Brnaners HaBbIKaMu
KOHTPOJIsL KAYECTBA
KOHCTPYHUPOBAHUS
ANEKTPOPUINYECKON U
AIEKTPOMEXAHNYECKOU
anmnaparypsl B aTOMHOM
OoTpaciu




IIPOrPaMMHBIE
YCTPOMCTBA,

OJICKTPOMCXAHUYECKHNEC

pUOOPBHI.

Obecneuenue u
KOHTPOJIb KauecTBa
pabot 1o
KOHCTPYHUPOBAHUIO
MEXaTPOHHBIX MOJYyJIEH
knobepusznuecknx
CHCTEM

PykoBoacTBO rpymnmoii
pabOTHUKOB NPHU
WCCIICIOBAaHUH
CaMOCTOSITENIbHBIX TEM
B 00JacTH
MEXaTPOHHKH H
POOOTOTEXHUKHU

OpFaHI/ISaI_[I/IOHHO-YHpaBJ'IeHLIeCKI/Iﬁ

DHU3NKO-TEXHUUECKUE
MHTEJUICKTyaJIbHbIE
(xubepdusznueckue)
CHCTEMBI

DOU3NKO-TEXHUUECKIE
MHTEJUIEKTyaJIbHbIE
(xubepdusnueckue)
CHCTEMBEI

[MK-1.1 [1] - Cnocoben
obecrieunBaTh U
KOHTPOJIMPOBATH
Ka4ecTBO paboT 1o
KOHCTPYUPOBAHHIO
MeXaTPOHHBIX MOIYJICH
KuOephu3nIecKux
CHCTEM

Ocnosanue:
[TpodeccrnonanbHbIM
crangaapt: 40.010

[MK-1.2 [1] - CniocoGen
K OTIpEJIEICHUI0
KOHIICTIITUT
WHHOBAIIMOHHBIX
TEXHUYECKUX PEIICHUN
JUTSL MEXaTPOHHBIX,
POOOTOTEXHUUECKUX U
KHOepPU3NIECKUX
CHCTEM M UX
MOJICHCTEM, K
MOJITOTOBKE
TEXHUYECKUX 3a/laHUH
Ha X pa3paboTKy

Ochosanue:
[TpodeccnonanbHbIM
cranaapt: 40.008

3-IK-1.1[1] -
[TpuHIMIIBI ¥ CTIOCOOBI
o0ecrieyeHus u
KOHTpOJISI KauecTBa
pabot o
KOHCTPYHPOBAHUIO
MEXaTPOHHBIX MOJyJIEH
kuobepdusnyeckux
CHCTEM;

V-I1K-1.1[1] -
ObecrieunBaTh 1
KOHTPOJIMPOBATh
KauecTBO paboT 1o
KOHCTPYHPOBAHUIO
MEXaTPOHHBIX MOJyJIEH
kubepdusznyeckux
CHCTEM;

B-TIK-1.1[1] -
Haspikamu
obecrnieueHus u
KOHTPOJISI Ka4ecTBa
pabor 1o
KOHCTPYHUPOBAHHIO
MEXaTPOHHBIX MOAYJEH
KHOepPpU3nIeCcKuX
cUCTEM

3-I1K-1.2[1] - 3-TIK-1.2
3HaTh 1eNH, 3a]]a4H,
METOJTbI U TAIThI
MPOEKTUPOBAHUS
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
KHOepPpU3nIeCcKuX
YCTPOMCTB U UX CHUCTEM

V-TIK-1.2[1] - V-IIK-
1.2 Ymets onpenensate
WHHOBAIIMOHHBIH
XapakTep TEXHUISCKUX
peLIeHUI 1JIst
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
KHOeppu3nIecKux
CUCTEM U UX
MOJICHICTEM;
B-TIK-1.2[1] - B-TIK-
1.2 BimageTh HaBBIKAMH




PykoBoacTBoO rpymmoii
pabOTHHUKOB TIPH
WCCJICIOBAaHUH
CaMOCTOSITEIIbHBIX TEM
B o0J1acTH
MEXaTPOHHUKH U
POOOTOTEXHUKHU

PykoBoacTBoO rpymmoii
pPabOTHHKOB TIPH
WCCJICIOBAaHHH
CaMOCTOSITENTbHBIX TEM
B 00JacTH
MEXaTPOHHKH H
POOOTOTEXHUKHU

DU3NKO-TEXHUYECKHUE
MHTEJUICKTyaJIbHbIE
(xubepdusznueckue)
CHCTEMBI

DOHU3NKO-TCXHUIECCKIE
HMHTEJUIEKTyaJIbHbIE
(xubepdusnueckue)
CHCTEMBEI

[MK-1.3 [1] - Cnocoben
y4acTBOBAaTh B
pa3zpaboTke
KOHCTPYKTOPCKOM U
MIPOEKTHOMN
JIOKYMEHTAIluu
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
KuOephu3nIecKux
CUCTEM B COOTBETCTBHUHU
C MMEIOLIIMHUCS
CTaHAapTaMH U
TEXHUYECKUMHU
YCIIOBUSMU

Ocnosanue:
[TpodeccrnonanbHbIMI
cranaapt: 40.008

[MK-1.4 [1] - ToroB
pa3pabaTbiBaTh
METOJIUKY IPOBEICHUS
AKCIIEPUMEHTAIbHBIX
HUCCIEeNOBaHUuN U
HACTIBITAHU I
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
kuobepdusnyeckux
CHUCTEM, CIIOCOOEH
y4acTBOBATh B
MIPOBEJICHUH TaKHX
HUCTIBITAHUHN U
00paboTke ux
pe3ynbTaTOB

Ochosanue:
[TpodeccnonanbHbIM
cranaapt: 40.008

MOJATOTOBKH
TEXHUYECKUX 3aJaHUU
Ha pa3paboTKy
CJIOKHBIX TEXHUYECKHUX
CUCTEM

3-I1K-1.3[1] - 3-TIK-1.3
3HaTh BUOBI U
KOMILUIEKTHOCTb
KOHCTPYKTOPCKHX
JIOKYMEHTOB;
V-I1K-1.3[1] - Y-IIK-
1.3 Ymets
pa3pabatbIBaTh
KOHCTPYKTOPCKYIO
JIOKYMEHTAIU IO
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
KHOepPU3NISCKUX
CHUCTEM,

B-TIK-1.3[1] - B-TIK-
1.3 BiageThs HaBBIKUMU
pa3pabOTKH MPOEKTHOM
u paboueit
KOHCTPYKTOPCKOU
JIOKYMEHTAIluU
3-I1K-1.4[1] - 3-TIK-1.4
3HaTh MOPSJIOK
pa3pabOTKH METOUKHU
MIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HCCIIEIOBAHUN U
HUCTIBITAHUH
MEXaTPOHHBIX,
POOOTOTEXHUUECKUX U
KrOepPpU3nIeCcKuX
CUCTEM;

V-IIK-1.4[1] - V-TIK-
1.4 YMmeTb npoBOAUTH
AKCIEPUMEHTAJIbHbBIE
WCCJICIOBAHUS U
UCTIBITAHUS
MEXaTPOHHBIX,
POOOTOTEXHUYECKUX U
knbepdusnuecknx
CUCTEM;

B-TIK-1.4[1] - B-TIK-
1.3 Bimagets MeTomaMu
00paboTku
pe3ynabTaTOB
HUCTIBITAHUH
MEXaTPOHHBIX,
POOOTOTEXHUUECKHUX U




kubepdusnyecknx
CUCTEM

PykoBoacTBO rpymmoii
pabOTHUKOB MpU
UCCIIEIOBAaHUH
CaMOCTOSITEIIbHBIX TEM
B o0JyacTu
MEXATPOHHKH H
POOOTOTEXHHUKHU

OU3UKO-TEXHUYECKUE
WHTEJUIEKTYaIbHbIC
(kubepdusnueckue)
CUCTEMBI

ITK-5 [1] - Criocoben
PYKOBOJUTH IPYIIION
PaOOTHHUKOB TIPHU
UCCIICIOBAaHUU
CaMOCTOSITENIbHBIX TEM
B o0JsiacTH
MEXaTPOHUKH U
POOOTOTEXHUKHU

OcHosanue:
[TpodeccuonanbHbIf
crangapt: 40.011

3-I1K-5[1] - 3uarte
HPUHIUITB B METOIbI
PYKOBOJICTBA I'PYIIIION
pabOTHUKOB MPHU
UCCIICIOBAaHUU
CaMOCTOSITEIIbHBIX TEM
B o0nactu
MEXaTPOHHKH H
POOOTOTEXHHKHU;
V-TIK-5[1] - YmeTb
PYKOBOJIUTH TPYIIITOH
pabOTHUKOB MPHU
UCCIICIOBAaHUH
CaMOCTOSITENIbHBIX TEM
B o0nactu
MEXaTPOHHKH H
POOOTOTEXHHKH;
B-TIK-5[1] - Biagets
HaBBIKAMHU
PYKOBOJICTBA IPYIIION
PabOTHHKOB TIPH
UCCIICIOBAaHUU
CaMOCTOSITEIIbHBIX TEM
B o0JyiacTH
MEXaTPOHHUKH U
POOOTOTEXHUKHU

Pazpabotka
aApPXUTEKTYPBI THOKUX
IMPONU3BOJCTBCHHBIX
CHCTEM B
MalIMHOCTPOCHUHU

IIPOEKTHO-KOHCTPYKTOPCKUI

DOU3NKO-TEXHUUECKIE
WHTEJUIEKTyaJIbHbIE
(xubepdusnueckue)
CHCTEMBEI

[TK-4 [1] - Criocoben
paspabarbIBaTh
ApXUTEKTYpy TMOKUX
MIPOM3BOJICTBEHHBIX
CHCTEM B
MaIIMHOCTPOCHUN

OcHosanue:
[IpodeccuonanbHbIn
cranaapt: 40.152

3-T1K-4[1] - 3uath
MIPUHIIUITB K METO/IbI
pa3paboTku
aApPXUTEKTYPBI THOKUX
MIPOM3BOJICTBEHHBIX
CHCTEM B
MaIIHHOCTPOCHHH;
V-IIK-4[1] - YmeTh
pa3zpabaThIBaTh
aAPXUTEKTYPy THOKUX
MIPOM3BOJICTBEHHBIX
CHCTEM B
MaIIHHOCTPOCHHH;
B-T1K-4[1] - Bnanets
HaBbIKaMH pa3pabOTKH
APXUTEKTYPBI THOKUX
MIPOU3BOJICTBEHHBIX
CHCTEM B
MaIITHHOCTPOCHUH

[IpoBenenue pacueToB
U TIPOEKTUPOBAHUS

MIPOEKTHBIN

AToMHOE s7pO,
SIEPHBIE PEAKTOPBI,

(bHSI/I‘—IeCKI/IX YCTAaHOBOK | MAaTCpHAJIBI AOCPHBIX

ITK-5 [2] - Criocoben
MPOBOJIUTH pacueT u
IPOCKTHPOBAHNE

3-T1K-5[2] - 3uath
OCHOBHBIE (pU3HYECKUE
3aKOHBI U CTaH/IAPTHHIC




1 TIpUOOPOB C

PEaKTOPOB, sIEPHBIC

(UBUYECKUX YCTAaHOBOK

MPUKITAAHBIC ITAKCThI

UCTIOJIb30BaHUEM MaTepHalbl U CUCTEMBI M PHOOPOB ¢ UCTIOJIb3yeMbIe TIPU
COBPEMEHHBIX o0ecrieYeHHs uxX UCTIOJIb30BaHUEM MOJICITUPOBAHHIH
UH(OPMAITMOHHBIX 0€30MMacHOCTH, COBPEMEHHBIX (U3HYECKUX MPOIIECCOB
TEXHOJIOTUH COBpPEMEHHAas UH(POPMAIIMOHHBIX Y YCTaHOBOK ;

AJIEKTPOHHAs TEXHOJIOTUI V-TIK-5[2] - YmeTb

CXEMOTEXHHKA, PUMEHSTh

3JIEKTPOHHBIE cucTeMbl = OcHosanue: CTaHJapTHBIC

SIICPHBIX H [TpodeccnonanbHbIN MPUKJIA/THBIC TTAKETHI

buznveckux crannaapt: 24.078, UCIIOJIB3YEMBIE IIpU

YCTaHOBOK, CHCTEMBI AHaiu3 ombITa: MOJICITUPOBAHHIH

aBTOMaTH3MpOBaHHOTO  [IpoBeneHue pacyeToB = (PU3MYECKHUX MPOLIECCOB

VIIpaBJICHUS SICPHO- Y TIPOCKTUPOBAHUS U YCTaHOBOK;

¢buznyeckuMu ¢usnueckux ycranoBok = B-TIK-5[2] - Bnaners

YCTaHOBKaMH, U IpUOOPOB C CTaHJIAPTHBIMHU

pa3paboTka u UCTIOJIb30BaHUEM MPUKIIATHBIMA

TEXHOJIOTUU COBPEMEHHBIX naKkeTamMu

MPUMEHEHHS TPUOOPOB ~ MH(POPMALMOHHBIX UCTIOJIb3YEMBIMU TIPH

Y YCTaHOBOK JUISI TEXHOJIOTUI MO/JICIIMPOBAHUH

aHaJIM3a BEIEeCTB, (U3NIECKUX MPOIECCOB

panuanoHHOe U YCTaHOBOK

BO3JICHCTBUE

MOHU3HUPYIOIIHX

W3JIy4YCHHUH Ha

YeJIoBeKa U

OKpY’KaloIIyIo cpeny,

JIEKTPOHHBIC U

AIEKTPOPU3NIECKIE

npudopHl,

MUKPOIPOIIECCOPHAsT

TEXHHUKA U afmapaTHO-

MpOrpaMMHEIE

YCTPOMCTBA,

AIIEKTPOMEXaHUIECKHE

pUOOPBHI.

MOHTa)XHO-HaIaI0OIHBII

OcyriecTBieHnE ®dusuko-rexuuueckne | [1K-6 [1] - Ciocoben 3-T1K-6[1] - 3uath
OpTaHU3aIMOHHOTO, WHTEIUICKTYaJIbHbIE OCYIIECTBIISITh MIOPSIZIOK U CITOCOOBI
MaTepHaIbHOTO U (xubepdusnueckue) OpraHu3aIlMOHHOE, OCYILIECTBIICHUS
JTOKYMEHTAI[HOHHOTO CHCTEMBI MaTepHaIbHOe U OpraHu3aIMOHHOTO,
obecrieyeHus JIOKYMEHTAIIMOHHOE MaTepHaIbHOIO U
TEXHUYIECKOTO obecrieueHne JOKYMEHTAITHOHHOTO
00CITy>)KUBaHMUS, TEXHUYECKOTO oOecrieueHus
TUTAHOBOTO | 00CITy>)KUBaHWUSI, TEXHUYIECKOTO
HETJIAHOBOTO PEMOHTA IUIAHOBOTO U 00CITy’)KUBaHMUS,

ITIC B
MaIIMHOCTPOECHUH

HETUTAHOBOTO PEMOHTA
ITICB
MaIIHHOCTPOSCHUHT

Ocnoesanue:
[TpodeccnonanbHbIM
cranaapt: 40.148

IUIAHOBOTO U
HETJIAHOBOTO PEMOHTA
ITICB
MAaIIMHOCTPOCHHUU;
V-IIK-6[1] - YmeTth
OCYIIECTBIIATH
OpraHu3anruoHHOE,




MaTepuaibHOe U
JIOKYMEHTAIMOHHOE
obecrnieueHue
TEXHHYECKOTO
00cITy)KMBaHUS,
MJIAHOBOTO U
HEIUIAHOBOT'O PEMOHTA
ITIC B
MalIMHOCTPOEHUH;
B-TIK-6[1] - Biagets
HaBbIKAMU
OCYIIECTBIICHUS
OpraHU3aIMOHHOTO,
MaTepUaIbHOrO U
JIOKYMEHTallMOHHOTO
obecrieueHus
TEXHUUYECKOTO
0o0cIy)KMBaHU,
IJIAHOBOTO U
HEIUTAHOBOTO PEMOHTA
ITIC B
MaIIHHOCTPOSCHU U

Pemenue nuxenepHo-
(hbUBUYECKUX U
9KOHOMHYECKHUX 33124
C TIOMOIIIBIO MTaKETOB
MIPUKJIAIHBIX TTPOTPaMM

HpOI/I3BOI[CTBeHHO'TeXHOHOFI/I‘IeCKI/Iﬁ

ATOMHOE PO,
SJIEPHBIE PEAKTOPHI,
MaTepHUAIIBI SIEPHBIX
PEaKTOpOB, siAEpHBIC
MaTepHUaJIbl U CHCTEMBI
o0ecrnieueHus ux
0€301acHOCTH,
COBpeMEHHas
JEKTPOHHAS
CXEMOTEXHHUKA,
AIEKTPOHHBIEC CHCTEMBI
SJIEPHBIX U
buznIecKux
YCTaHOBOK, CHCTEMBbI
ABTOMATHU3UPOBAHHOTO
yIIpaBJICHHUS SIIEPHO-
¢buznyecKkuMu
yCTaHOBKAMHU,
pazpaboTka u
TEXHOJIOTUHU
MIPUMEHEHUS TPUOOPOB
1 YCTAHOBOK JIJIsSt
aHaJIN3a BEIIECTB,
paananuoHHOe
BO3JICHCTBHE
MOHHU3UPYIOIINX
W3JIy4eHUH Ha
4enoBeKa u

OKpYKaIoIIyIo cpeny,

ITK-10 [2] - Criocoben
pelaTh HHXKEHEPHO-
¢duznueckue u
HKOHOMHUECKUE 3a]1aun
C TIOMOUIBIO ITaKETOB
HPUKJIAJHBIX IPOTPaMM

OcHosanue:
[TpodeccuonanbHbIi
crannapt: 24.078,
AHanu3 onbITa:
Pemenue nuxeHepHo-
bu3nyecKux u
HKOHOMHMYECKUX 3a7a4
C TIOMOIIIBIO TTAKETOB
MPUKIAIHBIX TPOTPaMM

3-T11K-10[2] - 3Hate
OCHOBHBIE MTAKEThI
MPUKJIAJIHBIX TIPOTPaMM
JUTSL pEIICHUS
UH)KEHEPHO-
bu3nUECKUX U
HKOHOMHYECKHUX 3a/1a4

V-TIK-10[2] - YmeTh
OCYIIECTBIISATH TOJI00D
MPUKJIAIHBIX TPOTPAMM
JUTSL PEUICHUS
KOHKPETHBIX
UH)KEHEPHO-
(bU3HYEeCKUX U
HKOHOMHYECKUX 33]1ay;
B-TIK-10[2] - Bnanets
HaBBIKAMHU PabOTHI C
MPUKJIATHBIMA
nporpamMMaMu Jist
peIICHHS HHKEHEPHO-
(bU3HYECKUX U
HKOHOMHYECKHUX 3a/1a4




ANEKTPOHHBIE U
ANMEKTPOPUZUIECKUE
PpUOOPHI,
MHUKPOIPOIIECCOpHAsT
TEXHHKA U armapaTHo-
MPOrpaMMHBIC
YCTpOICTBA,
AJIEKTPOMEXAaHUYECKUE
PUOOPHI.

MHHOBAIIMOHHBIN

[IpoekTupoBanue,
CO3/IaHHE U BHEJPEHUE
HOBBIX IIPOAYKTOB U
CUCTEM U IPUMEHEHUE
TEOPETUYECKUX 3HAHUHI
B pealbHOU
WHKEHEPHOU MpPaKTHKE

ATOMHOE s171po,
SIEPHBIE PEAKTOPHI,
MaTepUabl SIEPHBIX
PEaKTOpPOB, siIEpHbIE
MaTepuasbl U CUCTEMBbI
obecrieueHust ux
0€30IacHOCTH,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CHCTEMBbI
SIICPHBIX
(bU3nIECKUX
YCTaHOBOK, CUCTEMBI
aBTOMATHU3UPOBAHHOTO
YIpaBJICHUS SIACPHO-
(bU3UIeCKUMHU
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUU
MIPUMEHEHUS TPHOOPOB
Y YCTaHOBOK JIJIS
aHaJli3a BeIleCTB,
paguauoHHOe
BO3/ECHCTBUE
MOHHU3UPYIOIIIX
U3JIy4CHUH Ha
YeJIOBEKa U
OKPY>KaIOIIlYIO Cpeny,
JNIEKTPOHHBIC U
ANEKTPOPUZNIECKUE
puoopHI,
MHUKPOIPOLIECCOPHAs
TEXHHKA U aIapaTHO-
MPOrpaMMHBIE
YCTPOICTBA,
ANEKTPOMEXAHUYECKUE
pUOOPBI.

ITK-13 [2] - Criocoben
IIPOEKTUPOBATb,
CO3/71aBaTh U BHEAPATH
HOBBIE IPOAYKTHI U
CHUCTEMBI U IPUMEHSTh
TEOPETUYECKUE 3HAHUS
B peaJibHOM
WH)KEHEPHOU IPAaKTHKE

Ocnoeanue:
[TpodeccnonanbHbIit
crangapt: 24.078,
AHanu3 onbITa:
IIpoexTupoBanue,
CO3/JaHUE U BHEJIPEHUE
HOBBIX MPOJYKTOB U
CHUCTEM U IPUMEHEHUE
TEOPETUYECKUX 3HAHUUI
B peaJIbHOU
WH)KEHEPHOW IPAKTHKE

3-I1K-13[2] - 3uats
MaTeMaTU4YeCKue
METOJIbI U
KOMITBIOTEPHBIC
TEXHOJIOTHH,
HEO0O0XO0IUMBIE IJIsT
IIPOCKTUPOBAHUS U
pa3paboTku
IIPOrPaMMHOI'0
obecreyeHus I
HHXCHEPHOTO aHaIn3a
MHHOBAI[MOHHBIX
MPOIYKTOB. ;
V-TIK-13[2] - Ymets
pa3palaThIBaTh U
TECTUPOBATH
IPOrpaMMHOE
oOecrieyenue st
WHXEHEPHOTO aHaln3a
MHHOBAI[MOHHBIX
MPOJYKTOB.;
B-TIK-13[2] - Bnanets
HaBbIKaMU pa3pabOTKH
Y TCCTUPOBAHHSI
MPOrPaMMHOTO
o0ecrieueHust IiIst
WHKEHEPHOTO aHaTn3a
MHHOBAI[MOHHBIX

IIPOJYKTOB.

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

Paznienbl yueOHOM TUCHMITIIMHBL, UX 00BEM, CPOKU U3yUeHUS U (POPMBI KOHTPOJIS:




HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MakcuMaJabHblil
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHUA
KOMIIETE€HI[HT

Henean

2 Cemecmp

N
(63}

KA1

|
(00]

[1epBslii pazaen 1-8 | 24/24/0 3-11K-14.1,
V-I1K-14.1,
B-TIK-14.1,
3-T1IK-1.1,
V-IIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
V-IIK-1.2,
B-T1K-1.2,
3-11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T11K-1.4,
V-IIK-1.4,
B-TIK-1.4,
3-11K-4,
V-I1K-4,
B-I1K-4,
3-TIK-5,
V-IIK-5,
B-TIK-5,
3-T1K-5,
VY-IIK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-TIK-6,
3-11K-10,
VY-TIK-10,
B-TIK-10,
3-T1K-13,
V-IIK-13,
B-TTK-13,
3-VK-2,
VY-VK-2,
B-YK-2

Bropoii paznen 9-15 | 21/21/0 25 KH-15 | 3-11K-14.1,
V-IIK-14.1,
B-TIK-14.1,
3-T11K-1.1,
V-IIK-1.1,
B-TIK-1.1,
3-T11K-1.2,




V-TIK-1.2,
B-TIK-1.2,
3-I11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-I1K-1.4,
V-1IK-1.4,
B-TIK-1.4,
3-11K-4,
V-1IK-4,
B-I1IK-4,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-IIK-5,
V-IIK-5,
B-IIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-I1K-10,
VY-IIK-10,
B-T1K-10,
3-I1K-13,
V-IIK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

Hmozo 3a 2 Cemecmp

45/45/0

50

KounTtpoJbHbie
MepOoNpPHUATHS
Cemectp

3a

2

50

3-11K-14.1,
V-1IK-14.1,
B-I1K-14.1,
3-I1K-1.1,
V-TIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-I1K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-11K-1.4,
V-TIK-1.4,
B-IIK-1.4,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-11K-5,




V-1IK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-I1K-13,
V-1IK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

3 Cemecmp

IlepBblii pazaen

1-8

8/24/0

25

K-8

3-11K-14.1,
V-1IK-14.1,
B-TIK-14.1,
3-11K-1.1,
V-TIK-1.1,
B-IIK-1.1,
3-I11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-I1K-1.4,
V-IIK-1.4,
B-TIK-1.4,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-11K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,
B-IIK-6,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-I1K-13,
V-TIK-13,
B-TIK-13,
3-VK-2,
V-VK-2,
B-VK-2

Bropoii paznen

9-16

8/24/0

25

KH-16

3-11K-14.1,




V-1IK-14.1,
B-TIK-14.1,
3-11IK-1.1,
V-TIK-1.1,
B-IIK-1.1,
3-I1K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-I1K-1.4,
V-1IK-1.4,
B-TIK-1.4,
3-11K-4,
V-1IK-4,
B-I1K-4,
3-I1K-5,
V-IIK-5,
B-IIK-5,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-I11K-10,
VY-IIK-10,
B-TIK-10,
3-I1K-13,
V-1IK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

HUmoeo 3a 3 Cemecmp

16/48/0

50

KounTtpoJbHbie
MepONpPHUATHS
Cemectp

3a

3

50

3-11K-14.1,
V-1IK-14.1,
B-I1K-14.1,
3-I1K-1.1,
V-TIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-11K-1.4,
V-TIK-1.4,
B-IIK-1.4,
3-11K-4,




V-11K-4,
B-T1K-4,
3-IIK-5,
V-IIK-5,
B-TIK-5,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-I1K-13,
V-1IK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

4 Cemecmp

IlepBblii pazgen

1-8

6/24/0

25

K-8

3-11K-14.1,
V-1IK-14.1,
B-T1K-14.1,
3-11K-1.1,
V-TIK-1.1,
B-IIK-1.1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-I1K-1.4,
V-IIK-1.4,
B-TIK-1.4,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
VY-TIK-6,
B-IIK-6,
3-I1K-10,
VY-IIK-10,
B-T1K-10,
3-T11K-13,




V-1IK-13,
B-TIK-13,
3-VK-2,
V-VK-2,
B-VK-2

Bropoii paznen

9-12

4/16/0

25

KH-12

3-I1K-14.1,
V-1IK-14.1,
B-T1K-14.1,
3-11K-1.1,
V-TIK-1.1,
B-IIK-1.1,
3-I11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-I11K-1.4,
V-1IK-1.4,
B-TIK-1.4,
3-11K-4,
V-1IK-4,
B-I1K-4,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-I1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
V-TIK-6,
B-TIK-6,
3-I1K-10,
VY-1IK-10,
B-TIK-10,
3-I1K-13,
V-1IK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

Hmoeo 3a 4 Cemecmp

10/40/0

50

KoHnTtpoJbHbie
MepOonpHUATHS
Cemectp

3a

4

50

3-11K-14.1,
V-1IK-14.1,
B-I1K-14.1,
3-I1K-1.1,
V-TIK-1.1,
B-TIK-1.1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,




V-TIK-1.3,
B-TIK-1.3,
3-11K-1.4,
V-TIK-1.4,
B-IIK-1.4,
3-I11K-4,
V-11K-4,
B-T1K-4,
3-IIK-5,
V-TIK-5,
B-TIK-5,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-I1K-10,
V-IIK-10,
B-I1K-10,
3-I1K-13,
V-1IK-13,
B-T1K-13,
3-VK-2,
V-VK-2,
B-VK-2

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JojikHa ObITh paBHa 100 3a cemecTp, BKItOuYas 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTposns 1o uroram
0 OK3aMeH
KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. qac. yac.

2 Cemecmp 45 45 0

1-8 IlepBblii pa3ne 24 24 0

1 BerynurenbHas yactb. Posib KOHCTPYKTOpPa B CO30aHUM Bcero aynutopHbIX yacoB
NPOAyKTA. 3 |3 [0
Krnaccuueckas cxema npeanpusatusa. OcHoBHol npoaykT HUW. | Ounaiin
ECK. O6mue monoxenus ['OCT 2.001-2013, TepmuHb! 1 0 0 0
onpenenenust. Yro ornocutcs k KJI.

2 Bujabl U KOMIJIEKTHOCTH Bcero aynutopHbIX yacoB
Knaccudukanus no F'OCT 2.002-2013: 3 |3 [0
- UEPTEXKHU JIeTaleH; Omnunaiin




- COOPOYHBIN YepTeK;

- rabapuTHBINA YEPTEK;

- YIIAKOBOYHBIN YEPTEXK;

- cienuKaIus;

- OCHOBHOM KOMIUIEKT KOHCTPYKTOPCKOM gokyMeHTaruu (KJI).
ITocnenoBarenbHOCTh BblTycka KJI.

3 ®opmaTbl, MACIITA0bI, 001HE PABUJIA BHINOJIHEHUS Bcero aynuropHbIX yacoB
yepTesKei. 3 |3 [0
Tunsl TMHUN. (CIIIOLIHAS, IUTPUXOBAs], PA3OMKHYTAsl U T.J1.). Omutaiin
0 I [0
4 I'OCT 2.305-2013 Buasbl, pa3pesbl, ce4eHusl. Bcero aynuropHbIX yacoB
Kak ¢popmupytorcs Buasl. Tunbsl BuaoB. BeiHocHbIE ceuenus. | 3 ‘ 3 ‘ 0
BBIHOCHOM 3JIEMEHT. Onnaiin
0 |0 |0
5 I'OCT 2.109-2013 OcHoBHbIe TPeOOBAHHA K BbINOJHEeHN0 | Bcero ayiuTopHbIX 4acoB
yepTexKa. 3 |3 [0
Brinonnenue ueprexeit netaneil, COOpOUHbIX, rabapUTHBIX Omnuaitn
YepTexKeH. 0 0 0
Yeprexu nopaboTku. YepTexu u3aenuil, "3roToBIseMbIX B
pa3auyYHbIX BapuaHTax. TexHuueckue TpeOoBaHusl.
6 Pe3n0a. 'OCT 2.311- 68 U3o0paxenue pe3bobl. FOCT Bcero ayutopHbIX 4acoB
27148-86 U3nenns KpenmexHbie. 3 |3 [0
Beixon pe3bObl. COeru, Herope3bl U MPOTOUKH. Omnnaiin
BbInonHen#e pe3bObl HAKATKOM. 0 0 [0
7 Co3nanne yepTeska J1eTaJiu. Bcero ay1uTopHbIX 4acoB
Pacnonoxenue Bu10B Ha nojie yeptesxa. [IpoctanoBka 3 |3 [0
pa3mepoB (HEOOXOAUMOE U TOCTaTOYHOE KOJI-BO). Pazmepsl. Omnunaiin
Pazmepusbie nuHun. HomunanbsHble 3HaueHUs. BepxHue u 0 0 0
HWDKHHUE TIPEJIeIbI.
8 Jlomycka M mocaaku Bcero ayauTopHbIX yacoB
[IpenensHble pazmepsl. OTkiioHeHUs. [lomycka. KBanurer. 3 |3 [0
[Tocanku. Cuctema Ban/oTBEpCTHSL. Omnutaiin
0 0 0
9-15 Bropoii paznea 21 21 0
9 I'OCT 8.147-2002 Eannnubl n3MepeHns pu3n4ecKux Bcero ayuTopHBIX 4acoB
BeJIMYUH 3 |3 [0
HaumenoBanus, 0003HaYeHUs, ONIpeIeIICHHS U IpaBUIIa Omnnaiin
MIPUMEHEHHUS OTUX €IUHULIL. 0 ‘ 0 ‘ 0
10 CocraBiaenue pa3mepnbix neneii OCT 95 1072-93 Bcero aynutopHbIX yacoB
Homunanehsiil pazmep. Bepxuee npeneinbHOe OTKIOHEHHE. 3 |3 [0
HwuxHaee npenensHoe OTKIOHEHHE. [omycK. Oumunaita
0 I [0
11 CocraBiaenue pa3mepnbix neneit OCT 95 1072-93 Bcero ayauTopHBIX 9acoB
3BeHO pa3MepHO Lenu. baza. 3ambikarolee 3BEHO. 3 |3 [0
YBennuuBaroiee 3B€HO. Y MEHbIIAONIEe 3BeHO. JIMHEeHas Onunaiin
pa3mepHasi Lielb. 0 I [0
12 I'OCT 25142-82 mepoxoBaTocTh NOBEPXHOCTH TepMHUHbI M | Beero ayiuTopHeIX 4acoB
onpeeaeHust 3 |3 [0
Peanbnas moBepxHocTh. [lapameTpsl 11epoxoBaToCTH. Onutaitn
Haunbonbmas Beicota npoduis. Cpeanss BrIcOTa NPOQHIISL. 0 |0 |0
13 MatepuaJbl Bcero aynutopHsix 4acoB




XapaKTepHCTUKN MaTepHajoB OKa3bIBAIOLIHE BIMSHUE HA
KOHCTpyKLuto. CTanu, CIUIaBbl U HE METaJUIbI.

3 |3 Ik

Ownnaitg

0 |0 |0

14 TepmooOpabdoTka aerasnei. ['anbBaHNYecKUE TOKPBITHS. Bcero aynutopHsix 4acoB
TepmooOpadoTka 111 CHATHS HANPSIAKEHUs 1151 AeTasei 3 ‘ 3 ‘ 0
U3 CTAJH. Onnaiin
OcHoBa HaHeceHus MOKpeITHs. Y cioBus skcruryatauuu [OCT | 0 0 0
9.005-72.

15 Jetanu mo cnocody U3roroBjieHUsI Bcero aynutopHbIx yacoB
Toxkapnsie. dpesepusie. [ m6ounsie. JIuteinbie. [lonyuyaemple | 3 | 3 | 0
METOJIOM IpeccoBanus. [lomyyaempie mpu moMoum Ownnaity
aJIUTUBHBIX TEXHOJOTHUM. 0 0 0
3 Cemecmp 16 48 0

1-8 IlepBbiii pa3ne 8 24 0

1 Lean n 3agauyu kypca. Conepxxanue kypca. OCHOBHbIE Bcero aynutopHsix 4acos
BU/IbI U TUIIBI COBPEMEHHBIX BBICOKOBOJIHLTHBIX JBII 1 \ 3 \ 0
(knaccuuranms), 0COOEHHOCTH UX PA0OTHI U Ownutaiin
TeXHHYECKHE XapaKTEePHUCTUKH. 0 0 0
TpeboBanusi, npenbssisiembie K DBII. OCHOBHBIE MOHATHUS U
CBOWCTBA IJ1a3Mbl. B3auMoaencTBue mia3mel C IOBEPXHOCTBIO.

OCHOBHBIE MOJIO)KEHUS] BAKYYMHOM TEXHUKHU. DJIE€MEHTBI
JJIEKTPOHHOW M MOHHOM ONTUKH. BakyyM Kak H30MpyroIas
cpena. Bakyymuslii npo0oii. BakyyMHast uckpa u BakyymHas
nyra. [Ipo0oii B BaKyyMe 10 MOBEPXHOCTH JUDIICKTPHKA.
WMnynbCHBIN pa3psia B rase.

2 OcHoBHbIE MaTepuaJibl, IPUMeHsiEMble B Bcero ayuTopHbIX 4acoB
xoncrpyuposanuu IBII, ux cpoiicrea 1 |3 [0
BakyyMHbI€ cBOMCTBa MaTepuanoB. Pemenne 3aaa4 no Owunaiin
ocHOBaM BakyyMHoU TexHUKH. CoBpemeHHble CAIIP nns 0 0 0
KoHcTpyupoBanus JBII.

3 Oco0eHHOCTH KOHCTPYKTHBHBIX PelIeHUi, npuMeHsieMbIX | Bcero ayiuTopHeIX 4acoB
B OBIL 1 |3 0
OtnenbHbIE 371€MEHTHI U TUTIOBBIE y31bl DBII. [Tpumepsi. Owunaiin
Perienue 3a1a4 1o OCHOBaM (pU3MKH TLIA3MBI. 0 I [0

4 I'eomeTpust noBepxHoctu 3j1ekTpoaoB IBII u eé Bausinne | Beero ayImTopHBIX 4acoB
Ha 3JieKTponpo4yHocts JBIIL. 1 |3 [0
[IpuHIMIIBI ¥ METO/BI OBBIIEHUS AIEKTPUUECKON MPOUHOCTU | OHIAMH
OBII. MeTobl pacuéra U TPOCKTUPOBAHUS CUCTEM 0 0 0
3JIEKTPOHHOW M HOHHOM ONTHKH.

5 TexHonornyeckne Npouecchl, XapaKTepHbIE LI Bcero aynutopHbIX yacoB
npoussBoacTea JBII. 1 |3 |0
OcobenHoctu TexHoNornu npoussoctea IBII ¢ Ouunaiin
pPagnoaKTUBHBIMU BetecTBaMu. OCOOEHHOCTH 0 0 0
TEXHOJIOTHYECKOr0 000py10BaHHUs, IPUMEHIEMOTO ISt
npousBoacTBa DBII. CoBpemennbie OBII. [Ipumenenne u
3HaueHue OBII B cOBpeMEHHO TEXHHUKE.

6 Kaaccudukanus u 0oCHOBHbIE 3TANbl pA3BUTHUS Bcero ayuTopHbIX 4acoB
3JIEKTPOMEXaHN4YeCKNX NPHOOPOB AaBTOMATHKH. 1 ] 3 ] 0
Tunet OMITA. OyakimonanpHas kinaccuduxarms DMITA. Onaiin
DTanbl pa3BUTHS OTAEIbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB 0 0 0
OMIIA.

7 CospemeHnHoe TpeOGOBaHUsI M 0011Me BONPOCHI pa3padoTku | Beero ayIMTOpHBIX 4acoB




IOMIIA U MX KOMIIOHEHTOB.

CpaBHHTENBbHBIN aHATN3 TPUOOPOB PA3TMYHBIX MOKOJICHUH, Ha
npuMepe pese U BKItoyarenaeii. OCHOBHBIE MapaMeTphbl
puOoOpoB, paboune TOKU HANPSKEHUs, BpeMEHa
nepexsitoueHust. OeHKa mpeaeabHO-A0CTUKUMBIX
xapaktepuctuk OMIIA, Ha npuMepe yrnpyrux 3JeMEeHTOB
KOHTAKTHBIX NIAp U MapaMeTPOB JICKTPONPUBOIOB.

1 |3 [0

Ownnaitg

0 0 0

8 dusnyeckye 1 KOHCTPYKTHBHO-TEXHOJIOTH4YeCKHe OCHOBbI | Bcero aymTopHeIX 4acoB
pa3padoTku komnoHnenToB DMIIA. 1 |3 |0
VY3710B0i1 cocTaB NpUOOPOB B COOTBETCTBUU C HA3HAYEHUEM Omnunaiin
OMITA. ®usnueckue NPUHLIUIBI TOCTPOCHUS U TpeOoBaHUA K | 0 0 0
y3iam OMIIA. KoncTpykiiun 0oCHOBHBIX y3710B DMIITA.

TexHomornyeckre OrpaHuueHHUs pU pealin3aluu AeTalleH U
coopok y3noB DOMIIA.

9-16 Bropoii paznen 8 24 0

9 TexHoJi0rHs M3roTOBJIEHNS Y3JI0B H NPUOOPOB B LEJIOM. Bcero aynuropHbIX yacoB
KoHcTpyKIInOHHBIE MaTepualbl, UCIIOJIb3yEMbIE ITPU 1 |3 [0
npousBojcTBe OMITA. OCHOBHBIE TEXHOJIOTUY, IPUMEHSEMBIE | OHIANH
MIpU IPOU3BOJICTBE JeTalnel u coopok. TexHonoruu coznanus | Q 0 0
KOHTaKTHBIX I1ap - KaK OCHOBHOTO 3yieMenTa OMITA.

TexHOoI0THM U3rOTOBICHHUS TEPMETUYHBIX 0005109eK. MeTo b1
KOHTPOJISI TEPMETUYHOCTH.

10 XapaKkTepuCcTHKHU H CIIOCO0bI JOCTHKEHUSI TPedyeMbIX Bcero aynutopHbIX yacoB
napamerpos OMIIA. 1 |3 [0
DneKTpUUeCKHUe XapaKTePUCTUKH NPUBOI0B. OCHOBBI METOI0B | OHulaiiH
pacuera snekrponpuBoaoB DMIIA. Dnexkrpuueckue 0 0 0
XapaKTEPUCTUKU KOHTAKTHBIX CUCTEM M OTAEJIbHBIX UX
aneMeHToB. OCHOBBI pacyera cToikocT K BBD.

Oco0eHHOCTH TOKOBBIX Harpy30K, KOMMYTalus U
IIPOITYCKaHHE.

11 Metoabl koHTpoJIsi napamerpos DMIIA. Bcero ay1uTopHbIX 4acoB
TexHonornueckas npupadotka. KoHTpoab repMeTHUHOCTH. 1 | 3 | 0
[IpoBepka 2JIeKTPUYECKOT0 COIPOTUBICHUS U30JISIUH. Omnunaiin
IIpoBepka CTOMKOCTH ¥ IPOYHOCTH K BO3ICHCTBUIO 0 0 0
MEXaHUYECKUX, TEMIIEPATYPHBIX, KITUMATHUYECKUX U UHBIX
(akTOpoB.

12 Kaaccudukanus u 0oCHOBHbIE 3TaNbl pA3BUTHUS Bcero aynutopHbIX yacoB
NEePBUYHBIX H3MEPUTEIbHBIX IPpeo0pa3zoBaTeei. 1 | 3 | 0
duznyeckue NPUHIUNBI QYHKIIMOHUPOBAHUS U3MEPUTENBHBIX | OHaiiH
npeoOpasoBareseil (ConpoTuBieHne, EMKOCTb, 4acTOTa, 0 0 0
u3NydyeHue u T.1.). Buasl mpeodpazyembix BEIUYUH
(naBneHMe, cuila, yCKOPEHUE, pacxo, BIaXKHOCTD,

TeMIlepaTypa u T.1.). DTalbl pa3BUTHUSI U UHTETPaLUH
OTJENbHBIX KOHCTPYKTUBHBIX 2JIEMEHTOB MIEPBUYHBIX
npeoOpa3oBaresei.
13 CoBpemeHHOe COCTOSIHHE H 001111e BONPOCHI Pa3padoTKu Bcero ayuTopHbIX 4acoB

MMII 1 1aTYUKOB HA UX OCHOBE.

IIpeumymecrea MUII 1o cpaBHEHUIO ¢ TPAAULIMOHHBIMU
npeoOpazoBarensimMu. CpaBHUTENbHBIC XapakTepuctuku MUII,
OCHOBAHHBIX Ha Pa3HBIX MPUHIUIAX (YHKIIMOHUPOBAHUSI.
OreHka npenenbHO-T0CTHRKUMBIX XapakTepuctuk MUIL.
DKOHOMHUYECKHE acleKThl pa3paboTku u nzrorosnaenust MUIL.

1 |3 [0
Oumntaiia
0 0 0




14

Puznyeckne 1 KOHCTPYKTHBHO-TEXHOJIOTHYeCKHE OCHOBbI
pa3padorku MHUII.

AHH30TpOINS MEXAHUYECKUX CBOMCTB
MOHOKPHUCTANTUYECKOT0 KPEMHUS, Tbe30PE3UCTUBHBIN A PexT
B KpeMHMH. Pac4€r 1 KOHCTpyHpPOBAaHUE YIIPYTUX DJIEMEHTOB.
OnTtumuzanust GOpMbI U pa3MEPOB YIIPYToTo dJIEMEHTa [
JOCTUKEHUS] ONTUMAJIBHOTO COYETaHUS METPOJIOIMUYECKUX U
AKCIUTyaTanmoHHbIX Xapaktepuctuk MUIL. [TpoexktupoBanue
tonosiorn MHUIIL. Metoael yBenndeHus: 4yBCTBUTEIIBHOCTH,
CHIDKEHHUS MOTPEIIHOCTEN MPeoOpa30BaHus U TOBBIIICHUS
Harpy3ouHou criocooHoctn MUIL.

Bcero ayiuTopHbIX 4acoB

1 |3 [0
Ounaiu
0 0 0

15 Texunosorust usrorosjenuss MUIIL. Bcero aynutopHsix 4acoB
KoHcTpyKIIMOHHBIE MaTepualbl, UCIIOJIb3yEMBbIE ITPU 1 |3 [0
npousBoacTBe MUIL. OcHOBHBIE TEXHOJIOTHYECKHUE oniepaluu | OuHiailH
MHKPO3JIEKTPOHUKH, IIPUMEHsIeMbIe pu npoussBoactse MUIL | 0 0 0
(poronurorpadus, okucnenue, Mupdy3us, SMUTAKCHS,

TpaBJIeHHE, HAHECEHUE TUIEHOK, METAJUIM3aLUs, pa3/ielIeHHue
IUTACTHH Ha KpucTtaiisl). [Iporieccel MukpomnpodminpoBaHus
MMUII npu hopMupoBaHUH YIIPYTHX 3JIEMEHTOB. TeXHOIOTHS
coopku u koprycupoBanust MUIL. Texnonoruueckas
npupaboTKa.

16 Xapakrepuctukun MUII u MmeToabI HX KOHTPOJIS. Bcero ayutopHbIX 4acoB
MeTposornueckue XapakTepucTHKH (nepeaarounas GyHkmus, | 1 |3 [0
JUana3oH U3MeEpSAEMbIX 3HaYCHUH, JUala30H BBIXOJHBIX Omnnaiin
3HAQYE€HHM, HETMHEHHOCTh, TUCTEPE3HC, BOCIIPOU3BOIUMOCTH). | 0 0 0
TpeboBaHust CTONKOCTH U MPOYHOCTH K BO3JICHCTBUIO
MEXaHUYECKUX, KITMMATUHIECKUX U CIEIHATBHBIX (PaKTOPOB.

TpeboBanust HAAEKHOCTH.

Kontpouss repmernunoctu. IIpoBepka 3J1eKTpHIECKOro

COIIPOTHUBIIEHUS M30yALnU. [IpoBepka CTONKOCTH U TPOYHOCTH

K BO3JICHCTBUIO MEXaHUUECKUX, TEMIIEPATYPHBIX,

KJIMMaTU4YeCKUX U UHBIX (hakTopoB. KoHTpoIh

METPOJIOTMUECKUX XapaKTEPUCTUK U KPATKOBPEMEHHOM

CTaOMJIBHOCTH.

4 Cemecmp 10 40 0

1-8 IlepBrlii pa3ae 6 24 0

1-4 CucremHbIii 10AX0 K KOHCTpyHpoBaHuio PIC Bcero ayuTopHbIX 4acoB
OCHOBHBIE TIOHATHS M ONIPEJEICHUA, KUCTeMHBIN ananu3 POC, | 3 | 10 [0
kinaccudukanus mapamerpos POC. Owunaiin

0 I [0

5-7 Pa3pa0orka u nocranoBka B npon3soactso PIC Bcero aynutopHbIX yacoB
Monenu pabot, riaBHble 3Tanbl padot, nousrue HUP, Buab 2 | 10 [0
HAy4YHO-MCCIIEI0BATENbCKUX paboT, sTansl HUP, Beimonnenue | Ounaitn
HWP, sTans! onbITHO-KOHCTPYKTOPCKOM pa3paboOTKHU, 3TAIIbI 0 0 0
MIOATOTOBKH ITPOU3BOJICTBA HA 3aBOJIE-U3TOTOBUTEIIE,

OTpaboTKa U37eNHii Ha TEXHOJOTHYHOCTD.

8 Crangaprusanus. JJoKkyMeHTO000POT. Bcero aynutopHbIX yacoB
lNocynapcrBennas crannaprusanus, Koncrpykropcekas 1 ‘ 4 ‘ 0
nokymeHTanusi, ECK/I. Oumnnaiin

0 0 0

9-12 Bropoii paznen 4 16 0

9-10 IIpoexTupoBanune koHcTpykuuii PIC paznanyHoro ypoBusi | Beero ayiuTopHBIX 4acoB




U (PYHKIIMOHAJILHOT0 HA3HAYEHHUS 2 IE Ik

OnemenTtHas 6aza POC u uctopus ee KaueCTBEHHOTO Ownutaiin

pa3BUTHs, YPOBHU pazykpynHeHus POC, anemeHTHas u 0 0 0
KOHCTPYKTHBHAas 0a3a, 0a30BbIi METO/I KOHCTPYHUPOBAHUS
POC, dhakropsl BHEIIHEH cpebl U X AeCTaOUIM3HpYIOLIee
BIusHKE Ha mapameTpsl POC, Obmue TpeboBanusl,
npenbsaBiIsieMble K KOHCTpYKIuaM POC, anroputmsl
CTaTUCTUUYECKOI0 aHaJIN3a TEOpUH HajieskHOCTH, Pacuer
HagexxHOoCTH POA. atansl mpoekTupoBanusi KoHCTpyKuuid POC
IIPU UCIIOJIb30BAaHUM CUCTEM aBTOMATHU3UPOBAHHOTO

MIPOCKTUPOBAHUS
11 MeTtoabl 3amuThl POC 0T BO31eliCTBUS KIMMATHYECKUX Bcero aynutopHsix 4acoB
(paxkTOpOB OKpYyIKAIOLIEH CPEAbI 1 ‘ 4 ‘ 0
Bnusinue knumatuyeckux pakTopoB Ha KOHCTPYKIINIO, 3amuTa | OHiIaiH
POC, tennoBoii pesxuM paboOThI anmapaTypsl, 3alIUTa 0 0 0
anmnapaTtypsl OT BO3JIEHCTBUS BIXKHOCTH, 3alllUTa OT
BO3JEHUCTBUS MbUIH, 3aIIATA OT MEXAHUYECKUX BO3JACHCTBUN,
BUJIBI MEXaHWYECKHUX BO3ACHCTBUH Ha POA, 3amura
anmnapaTypsl OT BO3JIEHCTBHSI IOMEX, TIPUPOA IIOMEX,
CHOCOOBI CHIDKEHUS TOMEX, MPUMEHEHHE SKpaHoB B POA
12 MeToabl KOHTPOJISI U YIIPaBJIeHUS KA4eCTBOM Bcero aynutopHsix 4acos
TexHonornyecKue onepamuu peryJiupoBKy U HACTPOUKH, 1 | 4 | 0
BUJBI ucnibiTanuit POC, apronomMmuueckue TpedoBaHusl, Ownnaiin
KaTerOpUH UCHIBITaHUI 0 | 0 | 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

OK DNEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuanbl

I1p3 IIpeseHTanuun

T TecTsl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTepakTUBHBIN CAUT

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B cootBercTBuum ¢ TpedoBanusiMu OC HUAY MUDU u Bo3zmoxknoctssmu OI'VIT "BHUHA um.

H.JL I[yXOBa" IIpHU U3YYCHUUN 3TOM IUCLHUILIMHEL IIUPOKO HCIOJIB3YIOTCA aKTUBHBIC U UHTCPAKTHUBHLIC
METOAbI 06yquI/151. B nponecce MnpoOBCACHUA JICKIIMOHHBIX W MPAKTHYCCKHUX 3aHSATHHI PEryJIApHO
MNPUMCHAIOTCA: TCCTHUPOBAHUC 3HaHUM CTYACHTOB, COBMCCTHOC O6CY)K,Z[CHI/IC KIIFOYCBLIX BOIIPOCOB
KYypcCa, BBIITOJIHCHHUEC U p3360p JOMAIIIHUX 3aJaHUi.

B npornecce npoBeIeHNsI IEKITMOHHBIX U MPAKTUYECKUX 3aHATUN PETYISIPHO TPUMEHSFOTCS:
- TECTUPOBAHNE 3HAHUI CTYJECHTOB;

- BBINIOJIHEHUE U Pa300p TOMAIIHUX 3aHATHI;

- 3HAKOMCTBO C 00pabaThIBalOIIUM 000pyAOBAHUEM;




- 3HAKOMCTBO C NPEJOBBIMH TEXHOJOTMSMHU MpoekTupoBanus (3D-komHara), mepeaoBbIMU
TEXHOJIOTUSIMU, U3TOTOBIIEHUS AeTanel (3D-npuHTepsl);

- 3HAKOMCTBO C aBTOMaTHU3UPOBAaHHBIM IPOLIECCOM H3TOTOBJICHUS KIyTOB.

B mnpomecce mpakTHYECKMX 3aHATHN, OOCYXKICHHS BOIPOCOB BBHIMOJHEHUS JOMAIIHErO
3aJjaHNs, KOHCYJbTAIIMN UCTIONB3YIOTCS CIeIYIOIINE HHTEPAKTUBHBIC IPUEMBI M METOIBL:

JTUCKYCCHH;

METO/]I «MO3TOBOT0 LITYpPMay;

METO/J OOCYXJIEHHUsSI KOHKPETHBIX cuTyarui (case-study), opraHm3yemblii B BUIE pPabOTHI
MaJbIX TPYIII.

[IpruMeHeHHnEe 3TUX METOJOB IMO3BOJISIET 00ECIeYUTh MaKCUMAaJIbHO ITOJIHOE BOBJICUYEHHE BCEX
o0y4aeMbIX B 00pa30BaTENbHBIA IMPOLECC, CACNIAaTh WX 3aUHTEPECOBAHHBIMH M MOTHBHUPOBAHHBIMHU
Y4aCTHHKaMU 00pa30BaTeNbHON AEATEIbHOCTH.

6. ®OHJI OHEHOYHbIX CPEJACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECIeUnBaeT MIPOBEPKY OCBOCHHUSI MIIAHHPYEMBbIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCIUILTUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeCTaBJIeHa B CIEAYIONIeH Taduie:

Komnerennus HNuaukaropsl ATTecTallMoOHHOE ATTecTallIOHHOE ATTecTalliOHHOE
0CBOEHMUS meponpusitue (KII | meponpusitue (KII | meponpusitue (KII
1) 2) 3)
I1K-10 3-I1K-10 9, K1-8, KN1-15 9, KH-8, KI1-16 9, K-8, K1-12
V-IIK-10 9, K1-8, KH1-15 9, KH-8, KI1-16 D, K1-8, K1-12
B-IIK-10 0, K1-8, KM1-15 9, K1-8, KI-16 0, K-8, K1-12
I1K-13 3-I1K-13 9, K1-8, KN1-15 9, K1-8, KI1-16 9, K-8, K1-12
V-IIK-13 9, K1-8, KH1-15 9, KN-8, KI1-16 D, K1-8, K1-12
B-TIK-13 0, K1-8, KM1-15 9, K1-8, KI1-16 9, K-8, K1-12
[IK-14.1 3-11K-14.1 9, KH-8, K1-15 9, KN-8, KI-16 92, KU-8, KI-12
V-IIK-14.1 9, K1-8, KM1-15 9, K1-8, KI1-16 9, K-8, K1-12
B-1IK-14.1 9, KH-8, K1-15 9, KN-8, KI-16 92, KU-8, KI-12
IIK-5 3-I1K-5 9, K1-8, KH1-15 9, KN-8, KI1-16 92, KU-8, KI-12
V-TIK-5 9, K1-8, KN1-15 9, K1-8, KI-16 9, K-8, K1-12
B-IIK-5 9, K1-8, KH1-15 9, KH-8, KI-16 2, KU-8, KI-12
YK-2 3-VK-2 9, K1-8, KM1-15 9, K1-8, KI1-16 9, K-8, K1-12
V-VK-2 9, K1-8, KH1-15 9, KN-8, KI-16 D, K1-8, K1-12
B-VK-2 9, KU-8, K1-15 9, KH-8, KI1-16 0, K-8, K1-12
[IK-1.1 3-I1K-1.1 9, KH-8, K1-15 9, KH-8, KI1-16 D, KU-8, KI-12
V-1IK-1.1 9, K1-8, KH1-15 9, KH-8, KI1-16 2, KU-8, KI-12
B-I1K-1.1 9, K1-8, KH1-15 9, KH-8, KI1-16 0, K-8, K1-12
[1K-1.2 3-I1K-1.2 9, KH-8, K1-15 9, KN-8, KI1-16 D, KU-8, KI-12
V-IIK-1.2 9, K1-8, KH1-15 9, KH-8, KI1-16 0, K-8, K1-12
B-TIK-1.2 9, KH-8, K1-15 9, KH-8, KI-16 D, KU-8, KI-12
[IK-1.3 3-I1K-1.3 9, KH-8, KH1-15 9, KH-8, KI1-16 0, K-8, K1-12
V-IIK-1.3 9, K1-8, K1-15 9, KH-8, KI1-16 0, KH1-8, K1-12
B-TIK-1.3 9, K1-8, KH1-15 9, KN-8, KI1-16 D, KU-8, KI-12
[IK-1.4 3-I1K-1.4 9, K1-8, KH1-15 9, KH-8, KI1-16 0, KH1-8, K1-12




V-TIK-1.4 D, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
B-TIK-1.4 D, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
TK-4 3-TK-4 D, KU-8, K1-15 D, K-8, KU-16 D, K-8, KU-12
V-TIK-4 N, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
B-TIK-4 D, KU-8, K1-15 D, K-8, KU-16 D, KU-8, KU-12
TK-5 3-11K-5 N, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
V-TIK-5 N, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
B-TIK-5 D, KU-8, K1-15 D, KU-8, KU-16 D, K-8, KU-12
TIK-6 3-11K-6 N, K-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12
V-IIK-6 D, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KI-12
B-TIK-6 N, KU-8, K1-15 D, KU-8, KU-16 D, KU-8, KU-12

HIkanbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
OayuIbHOM I1IKae U MpeAcTaBiseT co0oi cymMMy 0aioB, 3apabOTaHHbBIX CTYJCHTOM IPU BBIIOJIHEHUU
3aJlaHuM B paMKax TEKYILEro ¥ MpoOMeEKyTOUYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

TpeOGoBaHwMsI K YPOBHIO OCBOCHHIO
yueOHOM TUCIUILINHBI

Orenka 1o 4-ex OreHka
OaJUILHOM IIKAJIE ECTS

Cymma 6amoB

O1eHKa «OTIMYHOY» BBICTABISECTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENILHO, YETKO H JIOTHYECKU
CTPOIHO €ro nu3jnaraeT, yMeeT TECHO
VBSI3BIBATH TEOPHIO C TIPAKTHKOMH,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100

5 — «omauunoy A

85-89 B

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» 10 CYLECTBY U3JIaraeT €ro, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pualia, HO HE
3 - YCBOUII €TO0 HCTaﬂeﬁ, A0IyCKACeT HECTOYHOCTH,
60-64 «Y0081EMBOPUMENLHO E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
TIOCJIICAOBATCIIBHOCTH B N3JIOKCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

Or1ieHKa «HEYI0BICTBOPUTEIHHOM
BBICTABJISIETCS CTY/ICHTY, KOTOPBII HE 3HACT
3HAYUTENLHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0IMyCKaeT CyIeCTBEHHBIC
Hwuxe 60 F ommOku. Kak mpaBuiio, oreHka
«HEYOOEIEMEOPUMMENLHOY «HEYJIOBJICTBOPHUTEIILHOY» CTABUTCS
CTYJICHTaM, KOTOpPbIC HE MOT'YT MPOJAOJKUTh
oOydeHue 0e3 JOTIONHUTENLHBIX 3aHATHHA 110
COOTBETCTBYIOIIEN JUCIUILIUHE.




7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOUW JUCIUILINHEI

OCHOBHAZ JIMTEPATYPA:

JOIIOJIHUTEJIBHA S IMTEPATYPA:
I[TPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE MpOrpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJIbHO-TEXHWYECKOE OBECIHEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MAaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JJIA CTYAEHTOB

HCJ'II) METOANYECCKUX YKaBaHI/II\/’I IJid CTYACHTOB — OITUMHU3ALUA IMPOLECCa M3YUCHUA ]j[aHHOI\/’I
JUCLUIUINHEL.

VY4eOHO-MeToIMYeCKHe MaTepuallbl BBIJAIOTCS MpernojaBareieM B 3JEKTPOHHOM Buae. OHU
JOJDKHBI AKTHBHO HCIIOJIB30BaThCsA IPU IOATOTOBKE K KaXAOMY IIPAKTHUECKOMY 3aHATHIO, K
TEKyIeMY U pyOe)KHOMY KOHTPOJIIO YCIIEBAEMOCTH.

Jns ueneit  3¢p(EeKTUBHOIO  UCHOJB30BAaHUS  TMOJYYEHHBIX 3HAHUM  PEKOMEHJyeTcs
03HAaKOMHTbHCSI C UHTEPHET — pecypcamu U JuTepaTypoid. B pekoMeH10BaHHON TUTEpaType, 0COOEHHO
BBIIaBA€MOM B JIEKTPOHHOM BHJI€, HM3y4aeMble BOIPOCHl PAacCMATPHUBAIOTCA Oosiee IIyOOKO, HX
M3Y4YE€HHE MOBBIIIAET KBATUPHUKAUIO OYAYIIETro CeluaInucTa.

[Ipy wW3y4eHMM JUCHMIUIMHBL CJENYyeT IOMHHUTb, 4YTO JIEKIIMOHHBIE 3aHATHS SBISAIOTCA
HaNpaB/SIOIUMH B OONBIIOM O0bEME HAaydyHOro MaTepuaya. bosbllyro 4YacTh 3HaHHUN CTYIEHT
JIOJDKEH HaOMpaTh CaMOCTOATENBHO U3 YUeOHUKOB M HAyYHOU JINTEPATYPHI.

Heo06xomuMo akTHBHO paboTaTh C KOHCHEKTOM JIEKLMHU: TII0CJI€ OKOHYAHUS JIEKIUHU
PEKOMEHAYCTCA TMEPCUUTATh CBOU 3allMiCH, BHCCTU IOIPABKH W JOIOJIHCHUA Ha ITOJIAX. Koncmextsl
J'IGKHI/II\/'I PEKOMCHAYCTCA HCIIOJb30BaTh IIPpHW IMOATOTOBKE K IMPAKTUYCCKUM 3aHATHAM, DOK3aMCHY,
YCTHOMY OIIPOCY, IPY BBIITOJIHEHUH CAMOCTOSITEIbHBIX 3a1aHHAMN.

Ha MPAKTUYCCKUX 3aHATHUAX HYXHO BBIACHATH Yy MPETIOAABATCIIA OTBETBI HaA MHTCPCCYROIINC
HJIA 3aTPYAHUTCIIBHBIC BOIIPOCHI, BEICKA3bIBATh U APT'YMCHTUPOBATE CBOC MHCHHUE.

[ToaroToBKy K »5K3aMeHy HEOOXOIMMO HadyMHaTh 3apaHee. CrenyeT MNpoaHATU3UPOBAThH
HAy4YHBII M METOJMYECKUH MaTepuall Y4eOHHMKOB, Y4eOHO-METOAMYECKHX IOCOOMH, KOHCHEKTHI



nexuui. 3HaTh GOPMYIUPOBKU TEPMUHOB U YMETh WX YETKO BOCIIPOU3BOAUTH. OTBETHI HAa BOMPOCHI U3
MPUMEPHOTO TEepEeYHs BOIMPOCOB JJIsi MOJATOTOBKM K dK3aMeHy Jydiie obaymaTh 3apanee. OTBETHI
MIOCTPOUTH B YETKOW U JTAKOHUYHOU (hopMme.

Ha sk3amene oOydaromuiics OLIEHUBACTCS IO CICAYIOIIUM KpPUTEPHUSM, MPEICTaBICHHBIM
naiee.

Ouenka HeynoBieTBoputenbHO (MeHee 30 OaiyioB) CTaBUTCA, €CIM CTYACHT HE 3HAeT
3HAYUTEJILHON YacTH MPOrpaMMHOI0 MarepHala, JOMyCcKaeT cyllecTBeHHble ommOku. Kak mpasuio,
OLICHKA «HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJLKUTE o0yueHue 6e3
JIOTIOJIHUTENBHBIX 3aHATHI [0 COOTBETCTBYIOIICH TUCIUIUIMHE.

Ouenka ynosierBoputTeiabHO (30-34 06aiyioB) CTaBUTCS, €CIU CTYJEHT MMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWJ €ro JeTajei, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (HOPMYIHPOBKH, HAPYIICHHS JIOTMYECKOW IIOCIEAOBATENBHOCTH B  U3JI0KECHUHU
IIPOrpaMMHOT0 MaTepHuaia.

Onenka xopoio (35-44 6anoB) CTaBUTCS, €CIU CTYJACHT TBEPJO 3HAET MaTepuall, TPaMOTHO U
IO CYILIECTBY M3JIaraeT ero, He JA0MycKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIMPOC.

Ouenka orinuHo (45-50 06amoB) cTaBUTCA, €CIU CTYAEHT IJIYyOOKO M MPOYHO YCBOWII
MPOrpaMMHBIM MaTepHuall, MCUEPHBIBAOIIE, MOCIEA0BATENbHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaThb TEOPUIO C IPAKTUKOW, HCHOJB3YeT B OTBETE MarepHuall
MOHOTpa(pUUECKON JIUTEPATYPHI.

10. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVMM JIJIS TPENIOJABATEJIEA

1.0061ue nosnoxeHus

1.11Ipu peanu3anuu NporpamMmbl JUCIUILIMHBI HCIIOJIB3YIOTCS 00pa30BaTe/IbHbIE TEXHOJIOTHH B
dopme JeKuMH, MPaKTHUYECKUX 3aHSATUH U CaMOCTOSTEIbHOM paldoThl ¢ HcHojib3oBaHHEeM Internet-
pecypcoB, METOAMUYECKUX Pa3pabOTOK, ydeOHOH, HAyYHO-TIOMYJIAPHON M HAyYHOH JINTepaTyphl.

1.2.Ha nepBoM 3aHSITHM NIPENOJABATEIND:

3HAKOMMT CTYACHTOB C LEISIMM M 3aJadaMH IPeNofaBacMOl NHUCHUIUIMHBI, ONPEIENET €€
MecCTO B 00pa3oBaTeNlbHOM IIporpamme, 0003HaYaeT MEXKIUCIIUTUIMHAPHBIE CBSI3H;

YTOYHSIET IUIaHbl TPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH B COOTBETCTBHUM C padodeit
MIPOrpaMMOil TUCHUIUIMHBI, C yU€TOM KOHTUHI€HTa U YPOBHSI MOATOTOBKH CTY/I€HTOB;

PEKOMEHAYET OCHOBHYIO U JIONOJIHUTENbHYIO JIMTEpaTypy JMJil YCHEIIHOTO OCBOEHHS
JUCLUILINHBL,

JIOBOJUT JI0 CBEJIEHUS CTYAEHTOB CUCTEMY OLICHKH 3HAHUIA.

2.PexoMeH a1y 10 NOArOTOBKE U MPENOAABAHUIO TUCIUIUINHBI

2.1. PexomMeHganMu o NOJArOTOBKE U MPOBEJCHUIO MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATU:

2.1.1. llenp mpakTUyeCKUX (CEMUHAPCKHX) 3aHATHH - MPEAOCTaBICHHE BO3MOXKHOCTEH IS
yIayOJd€HHOTO  W3Y4YeHHMs] TEOpHUM, OBJIAJEHUS MPAKTHUECKUMU HaBbIKAMH U BBIPAOOTKHU
CaMOCTOSITENTLHOTO TBOPYECKOT'O MBIIJIEHUS Y CTY/IEHTOB.

2.1.2. Ha xaxIoM TakoM 3aHATHM OOydYarollMecs penlaroT MpaKTHYeCKUe 3aJadyd U
JEMOHCTPUPYIOT DPE3yJbTaThl BBIOJIHEHUS JIOMAIHErO 33aJaHMs, BBIJAHHOTO Ha MPEIbIAyILEM
3aHSATHH.

2.2. PexoMeHJalMK IO OPTaHU3aIMK PYKOBOJICTBA CAMOCTOATENBbHOM paboToil cTy1eHTOB

2.2.1. CamocrosTenbHas paboTa mpeanoyiaraeT GOpMUPOBaHUE U YCBOCHHE TEOPETUUECKOTO
MaTepuaiga Ha 0a3ze WM3y4yeHMS W CHCTEMaTH3allMd MaTepuajoB Y4YEOHHKOB, OQHUIMAIBHBIX



rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MAaTE€PHAJIOB C HCIIOJIb30BAHUEM
MH(OPMAIIMOHHO-TIOMCKOBBIX CUCTEM, KOMITBIOTEpHOU ceTn MHTepHeT.

2.2.2. B Xoae pyKOBOJICTBAa CAaMOCTOSITENILHOW PabOTOM CTYIEHTOB IPENoAaBaTeh MPUOOIIaeT
WX K HAQY9YHOMY TBOPUYECTBY, MTOWCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX TIPOOIIEM.

2.3. PexoMeHgaMy O OCYIIECTBICHHIO KOHTPOJISI 3HAaHUI 00ydaeMbIX

2.3.1. Tlo pucnurmiuHe ACHCTBYET OaIbHO-PEUTHHIOBas CHCTEMa, KOTOpas BKIIOYACT
TEKYIIM KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTeCTalldi0 10 UTOraM OCBOCHHUSA
JUCIUILTAHBI

2.3.2.11lo nucHUIIMHE TPEAYCMOTPEHBI CICAYIONIME BUbI aTTECTALIMU: TEKYIIUHA KOHTPOJIb,
PYOEKHBIN KOHTPOJIb U UTOTOBASI ATTECTAIIHS.

2.3.3. Texyuuii KOHTPOJIb MOJPAa3yMEBAET MPOBEPKY FOTOBHOCTU CTYACHTOB K IMPAKTUUYECKUM
3aHSATHUSAM, MOTYT OBITh UCIIOJIb30BaHbI PA3JIMYHbBIC TPOBEPOUHBIC 3a/IaHMUSL.

2.3.4. IIpoxoxaeHre KOHTPOJIbHBIX pyOexel 10 UTOraM OCBOEHHUS TUCLUIUIMHBI IPOBOJUTCS B
cepeaHe U KOHIIE CeMecTpa.

2.3.5. Dran NpOMEKYTOYHOW aTTecTallid MO HUTOraM OCBOCHHS TUCIHUIUIMHBI B LEJIOM
Mo/ipa3yMeBaeT MpUEM dK3aMeHa U CaMOCTOSITENIbHYIO TIOJITOTOBKY K HEMY.

ABTOp(BI):

bepecroB Anekcannp BacunbeBud, K.COILH., TOIEHT

ToxapeB Auton HukonaeBuu



