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1 BBenenue

PaGouas mporpamma u pOHJ OIIECHOYHBIX CPEICTB AUCUUIUINHBI «HXXEHEepHas KOMITbIO-
TepHasi rpaguKa» COCTaBJICHBI B COOTBETCTBUU C TpeOOBaHUAMH (eepantbHOr0 rocy1apCTBEeH-
HOTr0 00pa30BaTeIbHOTO CTaHApTa, YTBEPKIAEHHOTO MprkazoM MuHoOpHayku Poccuiickoit @e-
neparuu GI'OC BO - 6akanaBpuar 1o HampasieHuto nmoarotosku 27.03.05, ot 20 asrycra 2020,
peructpanonusiii Ne 59355, u ocHOBHOM mpodeccrnoHaIbHONH 00pa3oBaTeIbHON MPOTrpPaMMBI
MOATOTOBKH «YIIpaBJICHWE WHHOBALMOHHBIMU IPOEKTAMM» I10 HAMPABICHUIO IOATOTOBKH
«27.03.05 NuHoBaTuKa».

OcHoBaHue 1151 onpeeraeHus: MPoPeCcCHOHATBHBIX KOMITETCHIIMA W MPAKTHIECKON T0J1-
rotoBku: - IIpotokon «Kpyrnoro croma» Nel ot 18.03.2022 — ¢ Begymmmu paboToAaTEIIMI U
MPEJICTaBUTENSIMU SKCIIEPTHOTO COOOIIECTBA.

3amayn JUCHUILINHGI

- Pa3BuTHe HaBBIKOB MPOCTPAHCTBEHHOT'O MBILIUIEHUS CTYIEHTOB.

— OBnasieHue METoJaMy TOCTPOCHUSI OOPAaTUMBIX YePTEX el MpocTpaH-
CTBEHHBIX OOBEKTOB; M300paKeHMsI HA YepTekax JUHHUM U MOBEPXHO-
CTeii;

— BrIpaGoTka y CTyZI€HTOB YMEHHUSI CaMOCTOSITEIbHO PaCIIMPSATH CBOU
3HAHUSA W3y4das TpaBuiia opopMIIEHUS KOHCTPYKTOPCKON TOKYMEHTa-
muu B cootBercTBHU ¢ ['OCT ECKJ/I;

— Pa3BuTue HaBBIKOB MMOCTPOCHUS U YTCHHUA 3CKU30B, qepTemeﬁ Jcra-
Jied, COOPOUYHBIX YEPTEKEH M SJEKTPUUECKUX CXEM B MPAKTHICCKOM
ACATCIIBHOCTH.

OcHoOBHBIE pa3zaenbl /
TEMbI JUCHUIIJIMHBI

- KommuiekcHBI# YepTex TeoMeTPUIECKUX 00BEKTOB.

OcHoBHble npaBuia opopmienus yeprexeit u cxem. ECK/I.
I'eomeTpuueckue noctpoenus. Buasl, pa3pesbl, ceueHus.

OcHoBHble TpaBwia odopmieHUs auarpamMm (QYHKIIMOHAIBHBIX 3aBU-
CUMOCTEM.

OcHoBHBIE TpaBUIIa 0HOPMIICHHUS HTEKTPUUECKIX CXEM.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUILIMHE (MOY110), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUI

[Ipouecc uzydenus qucuuiuinibl «MHKeHepHas KoMIbloTepHas rpaduka» HampaBjieH Ha
dbopmupoBanue cienyronmx kommereHuil B coorserctBun ¢ ®I'OC BO u ocHOBHOIA 00pa3oBa-
TeILHOM mporpaMmoi (Tabmuma 1):

Tabnuna 1 — KoMnereHIIny u MHIMKATOPHI UX TOCTHXKEHUS

Kon u HaumeHoBaHHE KOM- NnaukaTopsl JOCTIKEHUS [Tmarupyemsie pe3yabTaThl

MMETCHIINHU

0OyJEHMSI 110 AUCITUILINHE

Oo61menpodeccuoHanbHBIE

OIIK-1 Crocoben ananu-
3UpOBaTh 3a1a4u rpodec-

OIIK-1.1 3naeT ¢pyHmaMeHTaIbHBIC 3a- | -3HATh OCHOBHBIC IPUHITUIIBI
KOHBI ITPUPO/IbI, OCHOBHBIC (PU3NYECKHUE | aHanmu3a 3a7ad  IpodeccHo-

CHOHAJIBLHOM IEATEIPHOCTA | U MaTEeMaTHYECKHE 3aKOHbI, TCOPETHYC- HaJTbHOU JCATCIIbHOCTH,

KOHOB U M€TOJJOB B obuna-

CTH MaTCMAaTUKH, €CTC-

CTBCHHBIX U TCXHUYCCKUX

Ha OCHOBE I10JIOXKEHUH, 3a- | CKME OCHOBBI TEXHUYECKUX AUCLMIUIMH | -yMeTb IIPUMEHSTh (HU3NUECKUE
OIIK-1.2 YMeeT npuMeHsTh pU3nye- 3aKOHBI U MaT€MaTUYECKUE Me-
CKHE 3aKOHBI U MAaTEMaTHYECKHE METO- | TOABI JUIA aHAJIM3a 3aja4d Teope-
Jbl 1JIs1 aHAJIM3a 3a/1a4 TEOPETHYECKOr0 | TUUECKOr0 M NPHUKIAJHOTO Xa-
U TIPUKJIQJHOTO XapakTepa pakrepa;

HayK
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OIIK-1.3 BiageeT HaBBIKAMH HCIIOJIB30-
BAaHUS 3HAHUH €CTECTBEHHEBIX U TEXHH-
YECKUX HAyK MPHU aHATN3e TPOPECCHO-
HaJBLHBIX 3a/1a4

- BJIQJICTh HABBIKAMH HCIIOJIB30-
BaHMs 3HAHWH €CTECTBEHHBIX U
TEXHUYECKUX HAYK MPH aHATTH3¢e
mpoheCcCHOHAIBHBIX 3a/1aM.

OIIK-7 CriocoOeH moHu-
MaTh MPUHIIUITEI PA0OTHI
COBPEMEHHBIX HH(pOpMa-
UOHHBIX TEXHOJIOTUH U
UCTIOJIB30BaTh UX IS pe-
IIeHUs 3a71a9 mpogheccro-
HaJIbHOU JIEATEeIbHOCTHU

OIIK-7.1 3Haer nepeueHb U PYHKIHO-
HaJIbHBIE BO3MOKHOCTH WH(POPMAIHOH-
HBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOIOTUN
Y TIPOTPAaMMHBIX TTPOAYKTOB, ITO3BOJISI-
IOLINX pelaTh HHKEHEPHO-TEXHUUECKUE
Y TEXHUKO-9KOHOMHUYECKHE 3a[a4H T1a-
HUPOBAHUS U yIpaBieHud paboTamu Mo
MHHOBAIIMOHHBIM IIPOEKTaM Ha COBpE-
MEHHOM ypPOBHE

OI1K-7.2 YMeeT onpeaenuTs ONTH-
MaJbHBIN CIOCO0 MOBBIIEHUS 3D dek-
TUBHOCTH IPOCKTUPOBAHMS, aHAIN3A U
Ppa3paboTKH HHKEHEPHO-TEXHHYCCKHUX H
TEXHUKO-3KOHOMUYECKUX PEUICHUH 3a
CYET BO3MOKHOCTEH MH(POPMAIIMOHHOTO
U TEJIEKOMMYHHKAIIMOHHOTO o0ecrieye-
HUSI U pealin30BaTh €ro

OIIK-7.3 Brnaneer HaBbIKaMU UHTErpa-
UM TH(OOPMAIIMOHHBIX U TEJIEKOMMY-
HUKAIIHOHHBIX TEXHOJIOTHI B MHHOBA-
ITUOHHBIE MTPOEKTHI

— 3HaTh OCHOBHBIC IPUHLIUIIBI,
YCIIOBHBIE 0003HAYCHUS U TIPH-
HATBIE B OTpaciy, IpaBuiia 1o-
CTPOEHUS YepTeKa; METObI U
CpeacTBa KOMITBIOTEPHOTO MPO-
eKTHPOBaHUs, (GOPMaThI XpaHe-
Hus rpadudaeckoit napopma-
LUK, IPOTPaMMHBIE CPEICTBA
KOMIIBIOTEPHOM IpaduKH;

— YMETb aHaJU3UpPOBaTh, UH-
TEPIIPETUPOBATD U CO3/1aBaTh
rpaduUecKyo HHPOPMAIHUIO C
HCIIOJIb30BaHUEM IPUHSTHIX B
0Tpaciu HOPM, CTaHIAPTOB,
rpaduuecKux 0003HAYCHUH U
MPOTPaMMHBIX CPEJCTB, B TOM
YHCIIe OTEYECTBEHHOTO MIPOH3-
BOJICTBA,

— BJIQ/ICTh MPUEMaMH UCIIOJIb-
30BaHUS KOMIIBIOTEPHBIX TEX-
HOJIOTHH TIpH pa3paboTKe co-
BPEMEHHOM MPOMBIIITIEHHON
aBTOMAaTUKU U POOOTOTEXHUKH.

3 MecTo AuCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Juctunnuna «HkeHepHas KOMITbIOTepHas rpadukay uzydaercs Ha 1 kypce, 1 cemect-

pe.

JucruniauHa BXOAUT B cocTaB 0j0ka 1 «Jluciumnianabl (MOIyIM)» U OTHOCUTCS K 0a3o-

BOI 4acCTH.

3HaHMs, YMEHHSI U HaBBIKU, C(HOPMUPOBAHHBIE MPU U3YUYEHUU JUCHMIUTUHBI «HXeHep-

Hasi KOMIIbIOTEpHAs rpadukay, OyayT BOCTpEOOBaHBI MIPU U3YUESHUHU MOCIETYIONUX JTUCIIUITIHH:
«Pu3nka», «TeneKOMMYHUKAllMOHHBIE CUCTEMBI», «YueOHas NpakTUKa (O3HAKOMHUTEIbHAsS
IPaKTHKa)», «MHCTpyMEHTaJIbHBIE CPEACTBA NMPOECKTUPOBAHUS HHHOBAIMOHHBIX IPOLIECCOBY,
«TeeKOMMYHUKAIIMOHHBIE CUCTEMBI», «T€XHOJIOTUU CO3/1aHUs U MPOABMKEHHs CalToB ((Pa-
KYJIbTaTUB)».

HucuuruimHa «VHXeHepHas KOMIbIOTEpHas rpaduka» 4acTHUHO peanusyercs B (opme
IIPAaKTUYECKOU MTOATOTOBKH.

JucuuruimHa «HXkeHepHast KOMIbIOTEpHas rpaduKa» B paMKax BOCIUTATEIbHON pado-
Tl HalpaBjeHa Ha (GOPMHUPOBAHUE y OOYUAIOMIMXCS aKTUBHOM TIpa)KAAHCKOM MO3WINH, YBaXKe-
HUS K TIpaBaM ¥ cBO0OOJIaM 4eJIOBEKA, 3HAHUS NPABOBBIX OCHOB M 3aKOHOB, BOCIIUTaHHE YyBCTBa
OTBETCTBEHHOCTH WJIM YMEHUSl apryMEHTHPOBaTh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOP-
YeCTBO, IPO(ECCHOHAIbHBIE YMEHUS WM TBOPUYECKU PAa3BUTON JTMUYHOCTH, CUCTEMBI OCO3HAHHBIX
3HAaHUH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE Y4eOHO-TIPON3BOACTBEHHBIX 3aJaHHUI U T.1I.

4 O0beM TUCUMILIMHBI (MOXYJIS]) B 3a4€THBIX eJMHUIIAX ¢ YKa3aHMEM KOJIHYecTBAa
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4arouuxcs



OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIIsIeT 3 3.€., 108 akaz. gac.
Pacnpenenenue o0bemMa AUCUUIUIMHBI (MOZYIISI) IO BUJAM Y4eOHBIX 3aHSATHI MpelcTaB-

JIEHO B Tadymue 2.

Tabnuua 2 — O6beM TUCIUILINHBI (MOYJIs) IO BUJAM Y4eOHBIX 3aHATHIH

O0BEM AUCHUIUINHEL

Bcero akanemu-
YECKUX YacOB

OO01mast TpyA0€MKOCTh TUCIIUTIITUHBI

108

KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o
BH/IaM Y4eOHbIX 3aHSATHII), BCEro

32

B ToM uncie:

3aHATHSA JEeKIMOHHOI0 THNA (JICKIIMU U UHBIC Y4eOHbIC 3aHATHS, Mpery-
CMaTpHUBAaIOIIE TPEUMYIIECTBEHHYIO Niepeaady yuyeOHol nHpopMaluu me-
JarOTUYECKUMHU paOOTHHKAMM), B TOM 4HCe B (OpMe MPAKTUYECKON TOJ-
TOTOBKH:

3aHATHS CEeMHHAPCKOro THUNA (CEMUHApHI, MPAKTHUECKUE 3aHATHS, MpaK-
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HATHS), B TOM yHclie B (popMe MPaKTUYECKOM MOArOTOBKHU:

32

CamocrosiTesbHast padoTa 00y4alOIMXCsl 1 KOHTAKTHasi padoTa, BKIIO-
yaroliasi TPYyNIOBble KOHCYJbTAllUU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € MOpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWUBUAYAJIBHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpele By3a
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[IpomesxyTounas arrectanus o0ydJaromuxcsi — 3a4eT ¢ OLIEeHKOH

5 Coaepxanne TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJJeMUYEeCKHUX YaCOB U BU/IOB YUeOHOM

padoThI

Tabnuna 3 — CTpykTypa U cofiepKaHue TUCITUTUINHBI (MOIYIIS)

Buybl yueOHO# paboThI, BKIIIOYAsi CAMOCTOSITEIBHYIO pa-
00Ty 00y4alOIIMXCsl U TPYAOEMKOCTh (B Hacax)

KoHnrtakTHas paborta npemnomaBaress ¢ o0yda- CPC
HammenoBanue pa3znenos, TeM 1
FOLIMMUCS
coJiep>kaHue MaTepHrasa
Jlexun CemMuHapckue JlaGoparopHbie
(mpaxTHyeckue 3aHATHS
3AHATHA)

Pazgen 1 MCTOIILI, HOPMBI, IIPpaBUJIa YTECHUA U COCTABJICHUA KOHCTPYKTOPCKHUX TOKYMEHTOB

Tema 1.1. Buapl, cogepkanue u ¢popma KOH-
CTPYKTOPCKUX AOKYMEHTOB. CTaHAapThI
ECKA.




HaumeHnoBaHue pa3zienoB, TeEM U
coJiep)KaHNe MaTepuaia

Bunb! yaeOHOW paboThI, BKIIFOYAsk CAMOCTOSATEILHYO pa-
00Ty 00yUaIOLUXCs U TPYA0EMKOCTh (B Yacax)

KoHnrtakTHas paborta npemnomaBaress ¢ o0yda-

IOLIUMHUCS

Jlexmn

CemMuHapckue
(mpakTHIecKue
3aHITHS)

JlaGoparopHbie
3aHATUSA

CPC

Tema 1.2. BBeneHue B aBTOMaTU3UPOBAHHYIO
CHUCTEMY KOMITBIOTEPHOT'O MIPOEKTUPOBAHUS
(CAD). 3rakoMcTBO ¢ UHTEpHEHCOM U OCHO-
BBl paboTel. HacTpoiika ctumneit opopmieHus
CAD-cucTeMbl B COOTBETCTBHE C HOPMaMH
ECK/I.

Pazoen 2 MeToabl NOCTPOEHUS YePTeKeit

aerajieii mo npasuiam ECKJI

Tema 2.1. ITocTpoeHwme MIOCKUX MOJCIICH
OCECHMMETPHUYHBIX M CEYCHUH MPOPUIBHBIX
netaneil. [IpoctaHoBKa pa3mMepoB, KOHYCHO-
CTH U yKJIOHOB ITo HopMaM ECK/I.

Tema 2.2. ITocTpoeHHE MOJEIIEH ETANCH C
MTOBTOPSFOIIMMUCS KOHCTPYKTUBHBIMH JI€-
MeHTamu. THCTpyMeHTHI «MaccuBy U «3ep-
KasbHOE oTpaxkeHue» B CAD-cucremax.

Tema 2.3. IIpoenupoBanue reoOMeTPUYECKUX
TeJ Ha TPHU TUIOCKOCTH Ipoekiuu. Kareropun
M300pakKeHUH Ha YepTexkKe: BUIBI, pa3pesbl,
cedyeHus. 3aada MOCTPOCHUS TPEThETO BUAA
0 IByM JaHHBIM, IIPOCTOTO pa3pesa u cede-
Hus ¢ momonisio CAD-cucteMsl.

10

Pasnes 3 MeToanl 1 npuéMbl BBITIOJTHEHHUA CXeM H IHarpaMM

Tema 3.1. CXeMBI DICKTPUUECKHIE CTPYKTYP-
HbI€, IPUHIIUITHAIIbHBIC, ()YHKIIMOHAJIbHBIE,
obmruie TpeOoBaHus K BRITOTHEHHIO. [1o-
CTPOCHHE CXEM DIICKTPHUCCKUX C UCIIOJIb30-
BanueM CAD-cHucTeMEI.

12

25

Tema 3.2 TpeGoBaHUs K TEKCTOBBIM JJOKY-
MEHTaM, COJIEpKaliM B OCHOBHOM CILJIOWI-
Ho#t TekeT. OdopmiteHHe TUCTA CriCHU(pUKa-
UM K CXEME 3IEKTPUUECKON NPUHITUTTAAIb-
Hoii B CAD-cucreme.

10

Tema 3.3. OdopmiteHre WILTIOCTPAIIA U
MIPUIIOXKEHUH, TTocTpoenue Tadymi. IlocTpo-
eHUe U 0POpPMIICHUE TUarpaMMbl (PyHKITHO-
HaJIBHOHN 3aBUCUMOCTH C UCTIOJIh30BAaHHEM
CAD-cuctembl.

10

HUTOI'O
0 TUCIHUTIJINHE

32
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6 BaeaynuTopHas camocTosiTe/IbHAsI padoTa 00y4aromMXcs M0 U CHUIINHE

(MoayJi10)




[Tpu mmaHUPOBAaHWUU CAMOCTOSITENEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICTYIONTUM PacTpe/ie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmura 4):

Tabmuia 4 — PexomengyemMoe pacnpeneeHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KoMnoHeHTBI caMOCTOAITEIbHOI padoThI KonnuyecTBo yacoB
W3yueHne TeopeTHueCcKUX pa3zesioB AUCLUIINHEL 40
IToaroroBka K 3aHATUSAM CEMHUHAPCKOr0 TUIA 20
IToaroroska u oopmieuue PI'P 16
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7 OueHoYHbIE CPeCTBA VI NPOBEACHNUS TEKYILIEro KOHTPOJIA U MPOMEKYTOYHOM
aTrTecTauMy O0yYarOIMXCs M0 JUCHUIUINHE (MOYJII0)

@OoH/T OILICHOYHBIX CPEJICTB AJIS MPOBEJEHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOAMMBIX IS
OIICHUBAHMSI PE3Y/IHTATOB OOyUYEHHUS 0 TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOoAMUYeCKOE U HH(POPMALMOHHOE O0eceUeHUe TUCIHILIMHBI (MOIYJIs1)

8.1 OcHOBHas nuTeparypa

1. Jlareps, A.. NnxenepHas rpaduka : yueOHuk aist By3oB / A. U. Jlareps. - 4-e u3n.,
nepepad. u gor. - M.: Beicmas mkona, 2006; 2003. - 335c.

2. Yexmapes, A.A. MmxenepHas rpaduka : yaeOHHUK 71 By30B HEMAITMHOCTPOUT.CIIell. /
A. A. Yexmapes. — 7-e u3a., crep., 6-¢ u3., crep., 5-¢ usm., 4-e us., crep., 3-¢ u3m., crep. - M.:
Beicmias mkoma, 2007; 2005; 2004; 2003; 2002; 2000; 1998. - 365c.

8.2 JlonmoJiHUTENbHAS JIUTEPATYpA

1. Anekcanapos, K.K. Dnexrpuueckue ueprexu u cxembl. / K.K. Anekcangpos, E.I.
Ky3pMmuHa. — npousBojicTBeHHOE M3A. — M.: DHeproaromusaar, 1990. — 288c.

2. bepesuna, H. A. Nmxenepnas rpaduka [DnekTpoHHBIN pecype]| : yueOHoe mocodue /
H.A. bepesuna. - M.: Anbsda-M: UHOPA-M, 2014. — 272 c. // ZNANIUM.COM : sneKkTpoHHO-
6ubnmuoreuynas cucrema. — Pexxum nmocrymna: http://www.znanium.com/catalog.php, orpannuen-
HBIW. — 3arj. ¢ 3KpaHa.

3. Hertspe, B.M. UnxeHnepHass 1 KOMIbIOTepHas rpaduka : yueOHUK JUIS CTY..BY30B,
oOydJaronuxcst Mo TexHudeckuMm Hanpasienusm / B. M. Jlertsapes, B. I1. 3atbuibHUKOBA. — 2-€
u3 ., uctp. - M.: Akanemus, 2011. - 239c.

8.3 Meroauueckue ykazaHus ISl CTyICHTOB 10 OCBOEHUIO JUCIHUILIMHBI

1. Bonorapesa, C.B. Haueprarenbnas reometpus : yuebHoe mocobue / C.B. 3omoTapesa.
Komcomonbck-Ha-Amype: ®I'bOY BO «KHATI'TY» , 2017. - 92 c.

2. 3onorapeBa, C.B. UnxenepHas rpaduka: yueoHoe nocobue / C.B. 3omorapesa. Kom-
comonbck-Ha-Amype: PI'bOY BO «KHATI'Y» 2017 — 83 c.

3. Meroauueckre yKa3aHus K BBITOJHEHUIO 33JaHUS N0 MPOCKIIMOHHOMY YEPUYEHHUIO 110
teme «M300pakenus: Buabl, pa3pesnl, ceueHus»/ Coct.: JI.C. KpaBmnoBa. — Komcomornbck-Ha-
Amype: TOYBIIO «KHAI'TY», 2014. - 20 c.

4. Metonuueckne yka3zaHWs K BBITOJTHEHHUIO 3amaHusi «Pe3pba m pe3nOOBBIC coeauHe-
s/ Cocr.: JI.C. Kpasuosa. — Komcomonsck-aa-Amype: FOYBIIO «KHAI'TY», 2017. - 25 c.

5. Metonuueckue ykazanusi «CocraBienue coopounoro ueptrexay/ Cocr.: JI.C. Kpasio-
Ba, ®ypcosa I'.fl. — Komcomonbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2011. —30 c.
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8.4 CoBpemenHble npodeccruoHanbHble 0a3bl JAHHBIX M MH()OPMAIIMOHHBIE CIIPABOYHbIC
CUCTEMBI, UCTIOJIb3yEeMbIE TIPU OCYIIECTBIEHUU 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILINHE
1. DuektpoHHO-OMONMMOTeUHas cuctema znanium.com (https://znanium.com/).
2. DaexkTpoHHO-OMbanoTeuHas cucrema iprbooks (http://www.iprbookshop.ru/586).
3. Kounnekius "aBranioHHas ¥ pakeTHO-KOCMUYECKasi TeXHUKA"
(http://www.bibliorossica.com)
4. DnexktpoHHO-OnOIHMoTeuHas cucrema "Jlanp" (https://e.lanbook.com/books)
8.5 Tlepeuennr pecypcoB HMH(pOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT»,
HEOOXOUMBIX JIJIS OCBOCHUS JUCIUTUINHBI (MOYJIs)
https://www.tflex.ru. Caiit Ton-cucremsi.
https://www.youtube.com/user/TopSystemsLTD. Kaunan Ton cuctemsl.
8.6 JIumeH3nonHoe 1 CBOOOHO pacCIpOCTPaHIEMOE MMPOTpaMMHOE 00€CTIeYeHHE, UCTIOb-
3yeMoe MPHU OCYIIECTBICHUH 00pa30BaTEIBHOTO MPOIECcca MO TUCIUTIIHHE
Ta6muia 5 — [lepedeHp UCMOIB3yeMOro MPOrpPaMMHOTO OOECTICYCHUS

Haumenopanue I10 | PeKBU3UTHI / YCIOBHS UCIIOIB30BAHHS

Microsoft  Imagine | JTuniensuonnsiii gorosop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOomHast JIMLICH3UA, YCIIOBHS HCITOJIb30BaHUSA 10 CCBUIKE:
https://www.openoffice.org/license.html

T-Flex CAD16, 17 | Axagemuyeckas BEpCH. YCIIOBHS UCIIOJIb30BaHUSA o CCBUIKE:
http://www.tflexcad.ru/download/t-flex-cad-free/

Autodesk AutoCAD | ITuceMo O JTHIIEH3MOHHBIX IPaBaX Ha HCIIONB30BAHKE MPOTPAMMHOTO POIYKTa
2019 AUTODESK 1o mporpamMmMe 006pa3oBaTesHON JTULIEH3UU

9 Opranu3auMoOHHO-TIeAArOrHYecKHue yCJaA0BUS

Opranuzanyst 00pa3oBaTeIbHOTO MPOIECCa PeriiaMeHTUPYETCs y4eOHBIM TUIAHOM | pac-
NUCaHWEeM y4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (mpemogaBaHusi) - pycckuil. [[ns Bcex BHIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHOH 00pa30BaTENbHOM TpPaeKTOpPUHU O0ydaro-
IIAKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONIUX TUCIHILINH U MPO(ECCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPhI 0CBOOOXKAAaeT 00yJaroIe-
roCsl OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSI.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIi Mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HAa HMCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, NHHOBAaIlMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX 06pa30BaTeJIBHBIX TEXHOJIOTUH. TpaI[I/II_II/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JCKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaI_II/IOHHBIe 06pa30BaTeJ'H>HBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJIC HUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHUs 3aHsaTHid. HpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMHM PEATU3yIOTCS IMYTEeM AaKTHBHM3AIMH CAMOCTOSTENBHOW PaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

ITo xypcy «/HxeHepHass KOMIbIOTEpHas TpaduKa» JIEKIHMOHHbIE 3aHATHS HE Mpeny-
CMOTpPEHBI.



https://new.znanium.com/
http://www.iprbookshop.ru/586
http://www.bibliorossica.com/
https://e.lanbook.com/books
https://www.tflex.ru/
https://www.youtube.com/user/TopSystemsLTD

9.3 3aHATHA CEMHHAPCKOI0 THIIA

ITo xypcy «/mxeHepHass KOMIbIOTepHas rpadukay CEMHUHAPCKUE 3aHATUS HE Ipeny-
CMOTPEHBI.

9.4 CamocrosiTesibHasi padoTa 00y4aromMXcsl M0 JMCHUIINHE (MOYJII0)

CamocrosiTenbHast paboTa CTYyJE€HTOB — 3TO MPOIECC AKTUBHOIO, ILEJEHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

[enmu camocToATeNbHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIIJICHUC TOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAaKTUYCCKUX
YMEHHH CTYJEHTOB;

- yrayOJIeHre U paclIupeHHe TEOPETUICCKIX 3HAHUM;

- (poopMuUpOBaHUE YMEHUN HCIOJIb30BaTh HOPMAaTUBHYIO U CHPAaBOYHYIO JTOKYMEHTAIUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTel K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIU3alliu;

- pa3BUTHE UCCIIEJOBATEILCKUX YMEHUHN U aKaJIEeMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYIIECTBISATHCS MHAMBUAYAJIbHO WIN TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCIILHOU paGOTBI CTYACHTOB BKJINOYACT MCITIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYJEHTOB MOXKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPHOOPETEHHSI ONpeIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 MeToanuyeckue yKazaHus J1JIs 00y4AIOMIUXCS M0 OCBOEHHUIO M CIIUTIINHbI

[Ipu M3yueHuu JUCUMILTUHBI 00YYarOIIUMCS 11€JI€CO00pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUU:

1. U3yueHnne yueOHON TUCITUTIIIMHBI IOJDKHO BECTUCHh CUCTEMAaTHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1o yueOHUKY MJIM KOHCIEKTHBIM MaTepuanaM
PEKOMEHAYETCs M0 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIENYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUUYECKUM 3aHSATH-
SIM U MHIWUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcst TeMaTHKa BOIIPOCOB, M3y4aeMbIX CaMOCTOSITENIBHO, 3a7aeTcsl B paboueit mporpam-
Me TperiogaBareneM. Tam ke JaroTcsl ICTOYHUKY (B TIEPBYIO O4Yepeh BHOBh U3JJaHHBIC B IIEPHO-
JUYEeCKOW Hay4dHOU JuTeparype) ajs Ooliee 1eTajabHOrOo MOHMMAHUS BOIPOCOB, O3BYYEHHBIX Ha
JIEKIIMH.

[Ipu camocTosATenbsHON TPOPaObOTKE Kypca 00y4datoImuecst T0JKHBL:

- POCMATPHUBATH OCHOBHBIE ONPEACTICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISITH TE3UCHI, aHHOTALIUU U KOHCIIEKTBI
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Han0o0JIee BaXKHBIX MOMCHTOB;
- CaMOCTOATCIIBHO BBITIOJIHATD 3aJaHUA, AHAJIOTHYHBIC ITPEAIaraCMbIM Ha 3aHATUAX
- UCIIOJIB30BATh JIA CAMOIIPOBCPKU MATCPUAIIBL q)OH,Z[a OIICHOYHBIX CPCICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHus1, He00X0AMMOro 1JIs
OCYLIeCTBJICHUA 00pa30BaTeILHOIO MpoIecca Mo JUCHUIIINHE (MOIYJII0)

10.1 YuyeOHo-1200paTOpHOE 000PYI0BAHUE

Tab6muia 6 — [Tepeyers 060py0BaHUs Ta00PATOPUH

Aynuropus HaunmenoBanme aymautopuu | Hcmonp3yemoe 060pyaoBaHme
(maboparopum)

ayn. 429-3, ayn. | Jlaboparopun kadenpsr | 28 mepconanpHBIx OBM (intel Core 15, 8I'b O3V,
423-3. CAIIP 1I'b Buzeo),

murer3nonHoe CAD/CAE-nporpammHoe obecnede-
Hue (Siemens NX, T-Flex, ANSYS);
MynbTUMEIUHHBIE TPOEKTOPHl C WHTEPAKTUBHBIM
JKpaHOM

[Tpu peanuzauuu mucuuruinabl «MHxenepnas rpadguka B CAD-cuctemax» Ha 6asze mpo-
(GWIBHON OpraHu3aluK UCIOJIb3YETCsl MAaTEPUATbHO-TEXHUUECKOE 00ecIiedeHne, IEPEUNCICHHOe
B Tabnuue 6.1.

Tabnuna 6.1 — MarepralibHO-TEXHHYECKOe 00eCTICUeHNEe JUCITUILITUHBI

CranmapTHOE WY ClielHann3upoBaHHoe obopynoBanue, | Haznauenue o6opyoBaHus
o0ecrevnBaroniee BHITOTHEHNE 33 JaHHi

28 Ilepconansubix 9BM (intel Core 15, 8I'b O3V, 1I'b | Beinonnenue nabopaTOPHBIX M HPaKTHYECKHX
Bupneo), pabort

10.2 TexHu4eckue u 31eKTPOHHbIE CPeCTBA 00y4eHH

JlabopaTopHbIe U TPAKTUICCKHUE 3aHSITHSI.

Jlnst naGopaTOPHBIX W MPAKTHYECKUX 3aHATUN UCTOIb3yeTcst ayautopust Ne 423-3,429-3,
OCHaIlleHHasi 000pyI0BaHHEM, YKa3aHHBIM B Ta0I. 6:

CamocrosiTensHas padora.

[TomereHust 1151 CaMOCTOSTENBHON PabOThI OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOUW C BO3-
MO>KHOCTBIO TOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JEKTPOHHOM MH(pOpMaIMOHHO-
oOpa3zoBarensHO cpene KHATY:

- yptaisHEIN 3a1 HTH KHAT'Y;

- KoMIIbIOTepHbIE Kinacchl (aya Ne 423-3,429-3 xopmyc Ne 3).

11 HNuble cBeneHus

MeToanuyecKkue PEeKOMEHAAIIUHA 110 oﬁyqenmo JIUI[ ¢ OrPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCSA C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYUAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cenuanbHble YCIOBUS AJIs MOTYYSHUs] 00pa30BaHUs 00yUYarOIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI.




ITpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS C TICHUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYCHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, MH/IMBUyaJbHBIMUA MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hammuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISICTCS JOTIOJHUTEIbHAS MOAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOJATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MuHoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COLUAIbHO-aKTHUBHBIE M pe-
(i1eKkCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUN COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU TMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOMGOPTHOTO NMCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3zpaboTka y4eOHBIX MaTepUaIoB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nuciuIUivHbl JunamMu ¢ OB3 ocyliecTBIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
o0ydeHus: 00IIero W CrenuaIbHOr0 Ha3HA4YCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIOIB30-
BaHMs). MaTepruaabHO-TEXHUUECKOe 00eCIieueHre MpeayCMaTpUBaET MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxzaam i ¢ OB3.

dopma npoBeACHUS aTTECTAIlMK JIJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YYETOM
WHANBUAYAIBHBIX TIcuXou3ndeckux ocodennocreit. /st crynentoB ¢ OB3 mpexycmatpuBaet-
csl JocTymnHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TCUATHOW WM DIEKTPOHHOH Qopme (I IUI ¢ HAPYMIEHUSMH OIMOPHO-
JIBUTATEILHOTO arapara);

- B Ie4aTHOM (popMe MK AIIEKTPOHHOH (opMe ¢ yBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (VIS JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

- METOJIOM YTEHUSI aCCHCTEHTOM 3a/IaHUSI BCIYX (IJIS1 I C HAPYIICHUSIMU 3PCHHS).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. )i TakWX CTYAEHTOB MpEAyCMaTpUBAETCsS MOCTyImHas (opMa MperocTaB-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

- TUCBMEHHO Ha OyMare Wiu HaOOpOM OTBETOB Ha KOMITbIOTEpE (ISl JIUI] C HAPYIICHHUS-
MU CIIyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCITYT ACCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO aliapara);

- YCTHO (17151 JIUII C HAPYIICHUSIMHU 3pEHHS, ONTOPHO-ABUTATEIHLHOTO arapara).

[Ipu HeoOxoauMoOCTH AJIsi 00YYAIOIIMXCS C MHBAJIMIHOCTBIO MPOLIeypa OLEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.

[Tpunoxenue 1
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®OH/J OIIEHOYHbLIX CPEJICTB

o TMCIUIIJINHE

«MHKeHepHasi KOMIIBIOTEPHAs rpauka

Hanpasnenue noarotoBku

27.03.05 UuHoBaTukKa

Hampasnennocts (npoduinb) oOpa3oBaTebHON MPO- | YIpaBlieHHEe WHHOBAIIMOHHBIMH TPOEK-

rpaMMBl TaMu
KBamndukarms BEITYCKHUKA bakanasp
I'ox Hagana moaroToBkH (1O y4eOHOMY IIIaHY) 2021

dopma oOyueHHs

Ounas popma

TexHomorust 00yueHus

TpaauunonHas

Kypc

Cemectp

TpynoemkocCTs, 3.€.

1

1

3

Bun npomexxyTouHOl arTecTauuu

OOecneunBaroliee MoapasaeieHme

3a4er ¢ OLEHKOMH

Kadenpa «Cucrembr aBTOMaTH3UPOBAHHOTO
MPOEKTUPOBAHUS»




1 IlepeyeHpb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AN CHHUILIMHE (MOY.II0),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

Tabmmma 1 — KomneTeHuu u M"HAMKATOPHI UX TOCTHKCHUS

KOZ[ 1 HAUMCHOBAHHEC KOM-
NECTCHIIMHU

I/IHI[I/IKEITOPBI JOCTHXKCHUA

[Inanupyemsie pe3ynbTaThl
00y4eHHs 10 TUCIUTUINHE

O6menpodeccnoHaTbHBIC

OIIK-1 CrnocobeH aHau-
3UpOBATh 3a1a9u Ipodec-
CHOHAJILHOU JEATETLHOCTH
Ha OCHOBE IOJIOKEHUI, 3a-
KOHOB M METOJOB B 00J1a-
CTH MaTEMaTHKH, €CTE-
CTBEHHBIX M TEXHUYECKHX
HayK

OIIK-1.1 3naet dbyHmamMeHTaIbHEIC 3a-
KOHBI MPUPOJIbI, OCHOBHBIE (hU3NIECKUE
Y MaTeMaTUYeCKHUE 3aKOHBI, TCOPETHYC-
CKHE OCHOBBI TEXHUYECKUX JUCIUTUIAH
OI1K-1.2 YMeeT npuMeHsITh huznde-
CKHE 3aKOHBI U MATEMaTHIECKHUE METO-
JIbI JUTS QaHAIIA3A 33]1a4 TEOPSTUYCCKOTO
U NIPUKJIAJHOTO XapaKTepa

OIIK-1.3 Biazgeer HaBBEIKAMH HUCIIOIb30-
BaHUs 3HAHUK €CTECTBEHHBIX U TEXHH-
YECKUX HayK MPHU aHATN3e IPOQPeCcCcHo-
HAIILHBIX 33]1a4

-3HATh OCHOBHBIC TPHHITHITBI
aHanmsa 3amad  mpodeccHo-
HAJIbHOU ICATSIILHOCTH;

-yMeTh MPUMEHATEH (PU3HUYCCKHE
3aKOHBI U MAaTEMaTHYECKUE Me-
TOJIBI [T aHAJIM3a 337124 Teope-
THYECKOTO ¥ TPHUKIAIHOTO Xa-
pakrepa,;

- BJIQJICTh HABBIKAMH HCIIOJIb30-
BaHUs 3HAHWU €CTCCTBEHHBIX W
TEXHUYECKUX HAYK MPH aHATTH3¢e
poheCcCHOHAIBHBIX 3a/1aM.

OIIK-7 Crioco0eH moHu-
MaTh MPUHITHAITEI PA0OTHI
COBpPEMEHHBIX HH(pOpMa-
[IUOHHBIX TEXHOJOTUH U
UCIIOJIb30BaTh UX JIJIS pe-
MeHUs 3a71a9 mpogheccro-
HAJILHOU JIEATSILHOCTH

OIIK-7.1 3Haer nepeueHb U PYHKIHO-
HaJIbHBIE BO3MOKHOCTH MH(OPMAIHOH-
HBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
Y IPOTPaMMHBIX MPOAYKTOB, TIO3BOJIS-
IOLIMX pelaTh HHKCHEPHO-TEXHUUECKUE
U TEXHUKO-9KOHOMHUYECKHE 3a1a4H IUIa-
HUPOBAHUS U yIpaBieHUs padoTamMu 1o
MHHOBAIIMOHHBIM IIPOEKTaM Ha COBpE-
MEHHOM ypOBHE

OIIK-7.2 YMeeT onpeaenuTs ONTH-
MaJbHBIN CIOCO0 MOBKIEeHUS 3D dek-
TUBHOCTH NPOCKTUPOBAHHMS, aHAIN3a U
Ppa3paboTKH HHKEHEPHO-TEXHHYCCKHUX H
TEXHUKO-3KOHOMUYECKUX PELICHUH 3a
CYET BO3MOXKHOCTEH MH(POPMAIIMOHHOTO
U TEJIEKOMMYHHKAIIMOHHOTO o0ecreye-
HUS U PEATH30BaTh €To

OIIK-7.3 Brnaneer HaBbIKAMU UHTErpa-
A UHPOPMAITMOHHBIX U TEJIEKOMMY-
HHUKAIIMOHHBIX TEXHOJOTHI B MHHOBA-
LIMOHHBIE ITPOCKTHI

— 3HATh OCHOBHBIC TIPUHIIHIIBL,
YCIIOBHBIE 0003HAYCHUS U TIPH-
HATBIE B OTPACIH, TIPABUIIA 10-
CTPOCHHUS YepTeKa; METObI 1
CpeCTBa KOMITBIOTEPHOTO MPO-
EKTHpOBaHUs, GOpMaThl XpaHe-
HUs rpaduveckoit nHpopma-
IIMH; TIPOrPaMMHBIE CPEJICTBA
KOMITBIOTEPHOI rpadukwy;

— YMETh aHAJIM3UPOBATH, UH-
TEPIPETUPOBATD U CO3/1aBaTh
rpaduyeckyro HHOOPMALIUIO C
WCTIOJIb30BaHUEM TIPUHSTHIX B
0Tpaciu HOPM, CTaHAAPTOB,
rpaduyecKkux 0003HAUYCHUH U
MPOTPaMMHBIX CPEJCTB, B TOM
YHCIIe OTEYECTBEHHOTO MPOH3-
BOJICTBA;

— BIIQJICTh MPHEMaMH UCTIOJb-
30BaHUsI KOMITBIOTEPHBIX TEX-
HOJIOTHH TIpH pa3paboTKe co-
BPEMEHHOM MPOMBIILIIEHHON
ABTOMATHUKU M POOOTOTEXHUKH.

Tab6mumia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTponupyemsbie
(TEMBI) JTUCITUTUTHHBI

pasiensl

dopmupyemas Haumenosanue
KOMIETCHIIUSA  |OIEHOYHOTO
CpeacTBa
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MeTtoapl, HOpMBI, NpaBHIa OIIK-1 PI'P Brnagenne ymMeHHEM NPUMEHSTH
YTEHWS ¥ COCTaBJICHHUS KOH- OIIK-7 TEOpEeTHYECKHe 3HAHWS TPU BHI-
CTPYKTOPCKHX TOKYMEHTOB. MOJTHEHUM HWHIVBUAYAJIBHOTO 3a-

MeToapl MOCTPOEHHS uepTe- aHUs 10 PEKOMEHAOBAaHHOW Me-
bkell Jertanedl Mo mpaBwiiam TOJIVKE.

ECK]] . JIOTMYHOCTh M MPaBUIIBHOCTDH HU3-

Metoael U NpUEMBI BBINOJ- TIOKEHUS MaTepHaa.

HEHUS CXEM U JUarpaMM . [lonHOTa M3T0XKEHNS MaTepraia.
JlocTaTOYHOCTD MOSICHEHUI U BBI-
BOJIOB.

2 Meroauyeckue MaTepuaJibl, ONpeaeaolue Npoueaypbl OlleHUBAHUSA 3HAHMH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSTeJIbHOCTH, XapaKTepu3yume npouecc popmupo-
BaHHMs KOMIIeTEeHIUI

Meroauueckue Marepuaisl, ONPEACIAIONIUe IPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTHYECKON KapThl AUCIH-
TUTHHEI (Tabnuma 3).

Tabmuia 3 — TexHosornueckas Kapra
HaumenoBanue Cpoxu [Ikana Kpurepuu
OIICHOYHOTO CPEeJi- BBIMTOJHEHHS OIICHUBAHUS OIICHUBAHUS
CTBa

1 cemectp
[IpomexyTounas arrectarus B hopMe 3a4eT ¢ OIICHKOH

PI'P B Teuenue MaKCHUMAaJILHO 100 GammoB - CTYAGHT NPaBHILHO BHI-
ceMecTpa BO3MOKHAA TTOJIHUJI 3aJaHUC. IToka3an oTiIMYHBIE Bla-
cymma 100 Gasi- [ACHHS HABBIKAMH NPHMEHEHHS MOy IEHHBIX
3HAHMH U YMEHUH NpH peleHuu npodeccu-
OHAJIHBIX 3aJa4 B paMKax YCBOEHHOI'O
ydyeOHOro MaTepuana.

80 0asuIoB - CTYACHT BBIMOIHUI 33JaHUC
c HeOoJbIIMMHU HeTOYHOCTsMH. [lokasar
XOpOILUE BIaJACHHs HaBbIKAMU IIPUMEHEHHUS
MOJYYEHHBIX 3HAHUN U YMEHHWH IpHU pele-|
HUN TpOoQecCHOHANBHBIX 3a/ad B paMKax
[YCBOGHHOTO y4eOHOTO MaTepHaa.

55 GanoB - CTYACHT BBIITOJIHUI 3aJaHHE]
C CyLIECTBEHHBIMU HETOYHOCTSAMU. [Tokazan
YIOBJIETBOPUTENILHOE BJaJI€HUE HAaBBIKAMHU
[IPUMEHEHUSI TMOJYYCHHBIX 3HAHUM U yMme-
HUI TpU pelieHUH NPO(EeCCHOHANBHBIX 3a-
Tady B paMKax YCBOCHHOTI'O y4eOHOTO MaTe-
puana.

JIOB

HUTOI'O: - 100 6an- -

Kpurepuu onieHKH pe3ynbTaToB 00yUYCHHUS IO JUCIUILTHHE:
0 - 64 % oT MakcUMaabHO BO3MOXKHOM CYMMbI OAJUIOB - «HEYAOBIETBOPUTENBHOY» (HEIOCTATOYHBIH YPOBEHB IS
JKYTOYHOH aTTeCTallH 110 TUCLUILIHHE);

65 - 74 % OT MaKCHMaJbHO BO3MOYKHOH CYMMBI 0AaJIIOB - «YIOBJIETBOPUTEIHHO» (ITOPOTOBBIH (MHHMMAJIBHbIH)
b);

75 - 84 % oT MakCHMAaJIFHO BO3MOHOM CYMMBI 0aJIIOB - «XOPOIIOY» (CPEIHUN YPOBEHB);

85 - 100 % oT MakCcHMMaJbHO BO3MOXHOW CYMMBbI 0AJIIOB - «OTIMYHOY» (BBICOKHH (MaKCHMAIIbHbIH) YPOBEHb)




3agaHus 1J19 TEKyLero KOHTPoJIs
IIpumepsl 3agannii 1ias PacyeTHo-rpaguyeckoii padborsl
3aganue 1. [locTpoeHue yepTexa 0Tpe3Ka M ero HAIJISITHOIO M300paKeHUs

[MocTpouTs TPEXIPOESKIIMOHHBIN uepTex oTpe3ka CD u ero HarnsgHoe H300paKeHue ¢ MpruMe-
HenneM CAD-cuctemsbl, HCTIONB3YS JaHHBIE CBOETO BapraHTa U3 TAOJIHIIBI.

Homep Koopaunatel Touek
BapuaHTa C D

X Y 7 X Y >
1 40 20 45 20 40 20
2 35 20 0 10 40 30
3 15 30 15 30 20 20
4 40 0 10 20 30 20
5 10 40 15 35 20 30
6 40 20 15 40 40 30
7 45 20 5 15 40 25
8 20 40 30 40 20 10
9 40 30 0 20 40 35
10 40 10 10 20 20 30

0, p2 0,

40
T30

T20

lm
G G

U sg 40 | 20| w o
7

\><
Y~

4120

0y 13

140

Yr

KuAl'Y | Mpynna Aucm 1
Yepmun fama

Pucynox 1. [Ipumep BeimonHEHUS 3a1aHus 1.
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3ananue 2. [locTpoeHue Tpex NpoeKuii TeJ1 U TOYEK, MPUHALJIEKAIIMX UX MOBEPXHOCTAM

I/ICHOJ'IBSYSI HNCXOJHBIC TaHHBIC CBOCI0 BapruaHTa IMOCTPOUTH TPpH HNPOCKUIHU AJIA 3aJaHHBIX TCII.
Hatitu HEAOCTAIIHEC IIPOCKIKUH TOYCK, IPUHAMJICKAIIUX X ITOBECPXHOCTAM.

BapuanTsl 3a1anuii ipeacTaBieHbl Ha pyc 2. ,YUCI0BbIEe JaHHbBIC U1l MHAUBUIYAIbLHOTO BapH-
aHTa 3aJIaHus PUBEJICHBI B COOTBETCTBYIOIIMX TaOIHIIaX.

-
4
.
£

o
hi
o

h2

a2

Pucynox 2. BapuanTs! 11 3aganus 2.



IIpumepbl BADHAHTOB JAHHBIX JJIA 32aHUS 2

Homep Touka K Touka A Touxa B
BapuaHTa d " X Y Z X Z Z
1 50 55 35 30 5 53 25 39
2 50 95 35 30 5 55 23 41
3 50 95 35 30 5 54 14 33
4 50 95 35 30 5 52 19 43
5 50 55 35 30 5 51 37 16
6 40 50 30 30 5 38 18 41
7 40 50 30 30 5 43 14 30
8 40 50 30 30 5 41 15 36
9 40 50 30 30 5 38 23 42
10 40 50 30 30 5 39 19 39
] 5z
B 8 \a:
A, ) Ay B; = 7 r'll'
[ 4 ! / [ 1)
; U \ |/ :
/ [ P
- SJ
£ |— -[_ . — . —_
‘& [ Ar
5 »
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[ A % 1
g | v yy/AE\
g
[g
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- + —_
- B,
./
Ay S
KuArY |/pynna Aucm 3
Yepmun fama

Pucynox 3. [Ipumep BoinonHeHUs 3agaHus 2.
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3ananmue 3. [locTpoeHue TpeTbero BUAA 1Mo ABYM JaHHbIM. BblnoiHeHHe POCTOr0 pa3pesa
u ceyeHus B CAD-cucreme

[To nnauBuayansHOMY HOMepy Bapuanta B CAD-cucteme TpedyeTcst MOCTPOUTh TPETU BUJI IO
JBYM JaHHBIM, BBIIIOJIHUTH IIPOCTOM BEPTUKAIBHBIN pa3pe3, IOCTPOUTh TOPU3OHTAIBLHOE CceYe-
HUE TTonepeK pedep xecTKocTH. [Ipumepbl BapuaHTOB 3aaHus MpeACTaBiIeHBI Ha puc. 4. O6pa-
3€l1 BBIITOJTHEHHOTO B 0OPMIICHHOTO 3a/IaHUs PUBENICH HA PUC. 5
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Pucynok 4. [Ipumeps! BapranToB 3agaHus 3 .
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63 yepyeHue .
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Pucynok 5. O6pasen BBIOIHEHHOTO U 0opMIIeHHOTO 3aanHus 3.



3ananue 4. CxeMbl dJIeKTPUYECKHE CTPYKTYPHbBIE, (PYHKIMOHAJIbHbIE.

[o mpennokxeHHBIM BapuaHTaM BBIIIOJIHUTH CXEMY JIEKTPUYECKYIO CTPYKTYPHYIO, () YHKIIHO-

HAJIbHYTO. HpI/I BBITTIOJTHCHHUHU 3aJaHU PYKOBOACTBOBATHCA MPAaBHUJIaMU BBITIOJIHCHUA U O(bOpMJIe-

HUS CXeM AJIEKTPUUECKUX CTPYKTYPHBIX, pyHKIMoHanbHbIX o 'OCT 2.701-84, 2.702-75,
2.709-82, 2.710-81.

B BapuanTax 3amaHuii Bce yCTpOHCTBA, (DYHKIIMOHAIBHBIE TPYIIIBI M 3JIEMEHTHI CXEM 33/1aHBbI

OKPYKHOCTSIMH, KOTOPBIE HY>)KHO 3aMEHUTh Ha yCIOBHBIE Tpaduueckue oboznauenus (YI'O) u3
I'OCT 2.737-68.

OO0pas3err BeIoMHEHUS ¥ 0(OPMIICHUS 3aJaHUsI IPUBEICH Ha puc. 6.

flo3.
0003H.

HaumernoBaHue

Yeunumens Bsicokod 4acmomsl

Yeunumens npomexgmowoﬁ “Yacmoms!

L'E/mkmop UM.’?yﬂbL’Oﬂ CUHXPpOHUZAYUU

[eHepamop cmpoyYHou pa3zBepmku

femexmop

[eHepamop kadpobBou pa3zBepmku

BeixodHou kackad cmpoyHod paibBepmku

YeunumeAb HU3IKOU 4QCMOMbl

Yeunumens BudeocuzHanob

BrixodHou kackad kadpoBou paszBepmku

IS oo || w| M|~
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DPMPMXXXXXX 006 31
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Auem
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O0F1P-154

Pucynok 6. OGpa3zer| BeInonHeHUs 3a1aHus «CXeMbl 3JIEKTPUUECKHUE CTPYKTYpHbIE, (DyHKIIHO-

HaJIBbHBIC)
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IIpumepsl BapuaHToOB 3a1aHus «CxeMbl dJIeKTPUYECKHe CTPYKTYPHBbIe,

Bapuanr 1.

GyHKUHOHATBHBIE»

Cxema snekTpuueckasi yHKIIMOHAIbHAS
HaumenoBanue uznenusi: Pecyramop

00bEKIMIY

(2)
=n
\£/ c,g
=
5 3 / (&>2
s 3 g g S
& 3 2 Ve S
88 - 7=
LSS Tl D
S X &)
T 2
2% — 6
S & 3 7 73
S S T &
x Vi
H03I/llll/IOHH06 0603Ha‘leﬂl/le Ha Hal/IMeHOBaHI/le

BapHaHTE CXEMbI

1

Jlornueckuit rnement UJIN

2,4

biiox BpeMeHM Ha OTIIyCKaHUE

3

bnok BpemeHu Ha cpabaThIBaHUE

5,6

Jlornueckuii »nemeut U-HE

Jlornueckuit »nemenut U

[IpeobpazoBarens

©O©| oo

bnok ¢a3zoBoro ynpasnenus




Bapuanr 2

Cxema anexkTpuydeckasi CTpyKTypHas
HaumenoBanue uznenus: Ilepedaiowasn cucmema yeemuo2o menesuoeHus

IMo3unnoHHOE 0603HAYEHHE HA .
HaunmenoBaHue ycTpolicTBa
BapHaHTE CXEMbI
1 [Iepenaromas kamepa
Komupytromas marpuna
3 HuzkouacToTHOE MpeabICKaXKeHHe
4 DIIEKTPOHHBIN KOMMYTaTOP
5 Jlunus 3anepxKu
6 Cwmecurens 1
7 CunxporenepaTtop
8 KommyTaTtop (a3er moguecymei
9 OuabTp
10 Cwmecurens 2
11 BricOKO4YacTOTHOE IPEABICKAKEHUE
12 YacToTHBIN MOAYISATOP
13 AMIUTATYIHBIA OTPaHUYNTEITh

21



3aganue 5. CxeMbl dJ1eKTPHYECKHE NIPHHIUNINATIBHBIE.

1o npenokeHHBIM BapUaHTaM BBIIIOJIHATE CXEMY JIEKTPUYECKYIO TPUHIMITHAIBHYIO.
[Ipu BbIMONHEHUH 3a/IaHKSI PYKOBOJCTBOBATHLCS MPABHJIAMH BBITIOJTHEHUS U 0(OPMIICHUS 3JIEK-
tpudeckux cxem ['OCT 2.701-84, 2.702-75, 2.709-82, 2.710-81.

B BapumanTax 3amaHuii Bce yCTpOWCTBa, (yHKIIMOHAIBHBIE TPYIIIBI H YJIEMEHTHI CXEM 3a-
JIaHbI IPSMOYTOJIBHUKAaMH, KOTOpble HEOOXO0AMMO 3aMEHUTh Ha YCIOBHbIE rpaduueckre 0003Ha-
yenus (YI'O) snemenToB. TexHUUYecKHe JaHHbBIE 3JIEMEHTOB U HAMMEHOBAHUS YCTPOMCTB, (QyHK-
LMOHAJIBHBIX TPYIII IPUBEICHBI B BADUAHTaX 3aJaHUM.

XapaKTepUCTUKHA BXOTHBIX M BBIXOAHBIX Iemei (B BHJE TEKCTOBBIX HAWMEHOBaHUM,
Harpumep, «Bxomy», «Cwmemenuey, «Kopmycy, «UBx», «Beixoa» u apyrue), a Takxke ux mapa-
MeTpHI (B BUIE MUGPOBBIX 3HAYCHUM, HanIpuMep, «+9 By, «~220 B» u napyrue) 3anectu B rpady
«lenb» TabauIBI BBIBOJIOB (pHC. 1)

XP |
KoHm Lens R
1 |Unum +12 B ©
2 | Bsixod 1 i

3 | Beixod 2

— 4 (0B
I— 5 | Kopnyc
15 40

Pucynox 7. IIpumep opopmiieHrs TaOIUIBI BHIBOJOB.

JlanHble 00 2eMeHTax oQOPMUTH B BUjE TaOIMIBI MepeuHs »aeMeHToB (puc. 9) Ha or-
nensHOM ucTe hpopmate A4, ¢ ocHoBHOM Haanuckto o ['OCT 2.104-68 (dbopma 2 mist mepBoro
nucta, opma 2a — IS TTOCESTYIOIIHX ).

OGpasel BEINOTHEHHOT0 M 0(OPMIEHHOTO 3aJaHHus TIPUBEJICH Ha puc. 8.
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Pucynox 8. O6pasen BeimosHeHus 1 oopmiieHus 3aganus «CXeMbl 3JIeKTPUIECKUE TPUHIIUITAATBHEBIE)
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Pucynok 9. O6pa3sern 3ariaBHOTO JIMCTa MEpeyHs 37eMeHTOB (popma 2)
K CXEME JIEKTPUUECKON MPUHIUITHATBHOM.
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Pucynoxk 10. OGpa3ern nmocieayromero JucTa nepedHs 3J1eMeHToB (dhopma 2a)
K CXEME IEKTPUYECKON MPUHIIUITHAIBHOMN.
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IIpumep BapuaHTa-3aroTOBKH 1J1A 3aJaHusl «CXeMbl JjJIeKTpUYecKHe MPUHIHITUATbHbIE)
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Pucynox 11. [Ipumep BapuaHTa-3aroTOBKH IS 3a/TaHUS

«CxeMbl SJICKTPUYCCKUC ITPUHIUITHAIIBHBIC)



Tabmuua 1 — Jlannsle s BapuaHTa 3agaHus «CXeMbl JJIEKTPUUYECKUE TPUHIUITHATEHBIC)

HaumeHnoBaHue
R ABTOMAT [1J151 BO/IOHArpeBaTelist
Ha3znayenne IIpenna3HadeHo A5 mogep:;kaHUS HEOOXOTUMOI
H3/1eIHus TeMIepaTypbl BOAbI
Moznumonnpie HanmeHoBaHHe 3J1eMEHTOB CXeMbI Kou.
0003HaYeHHA

1 Tpancdopmarop ¢ cepIeUHUKOM 1
2 Moct nuoaubiit Ha ogHOoM auojae K/ 906A 1
3 Konnencarop snekrponurudeckuit K50-35 1
4 Muxkpocxema ananorosast KP142EH5B 1
5) Konnencarop K53-16 1
6 Pesucrop MJIT-12 kOm 1
7 Pesucrop MJIT-6.2 kOm 1
8 Pesucrop MJIT-68 kOm 1
9 Tpanzucrop KT315T 1
10, 43, 45 Pesuctopsr MJIT-150 kOm 3
11 Pesucrop MJIT-18 kOm 1
12 Tpanzuctrop KT315T 1
13 Pesuctop MHT-2, Kk kOm 1
74 Pesucrop MJIT-1 kOm 1
75 Pesucrop MJIT-3,3 kOm 1
16,17 Pesuctopsr MJIT-2,2 kOm 2
18,20 Pesucrop MJIT-680 kOMm 2
19,55 Caeronunonst LH3330 2
21 Pesucrop MJIT-360 kOm 1
22 Pesucrop MJIT-1,6 kOm 1
23,28,29,30,31,32 [Tpanzuctrop KT 361T" 6
24.25.26,27 Pesuctoper MJIT-22 kOm 4
33, 34, 35, 36 Pesuctopst MJIT-10 kOm 4
37, 38,39 Pesucropsr MJIT-620 kOm 3
40,41.42 Ceroanoasl LG3330 3
44 biiok u3 2 ceeroauonoB ayxuBeTHbix KUII/185-M 1
46,54 Pesuctropst MJIT-33 kOm 2
47,52, 57 Jlnoner KJ[522A 3
48 Ontpon AO4160A 1

49 Cumucrop TC106-10-4 1

50,51 OnemeHThl HarpeBatenbHble EK1, EK2 2

53 Konnencarop K 73-17 1

54 Pesucrop MJIT-33 kOm 1

56 Brixirouarens aBapuiiHbINA (JTFO001) 1
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58 Muxkpocxema ananoroBast K554CA3 1

3ananmue 6. [locrpoenue nuarpaMm pyHKUMOHAIBbHBIX 3AaBUCUMOCTEM

[To mHAMBUAYaIbHOMY 33JaHUIO MOCTPOUTH JUHEHHYIO nuarpaMMy ()yHKIIMOHAJIBHOM
3aBUCHUMOCTH.
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Pucynok 12. Ilpumep BeinosnHeHus 3a1aHus «J{pnarpaMMbl pyHKIMOHATBHBIX 3aBUCHMOCTEM»



IIpumepsl BapuanToB 3a1aHus «JInarpaMmmbl QyHKIUOHAIBHBIX 3aBUCHMOCTEH

Bapuant 1
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[TocTpouts auarpamMmy 3aBucumocT H — mapameTpoB oT Toka 0a3bl lg Oumossip-

Horo Tpausuctopa 2T803A npu 3Hauenun  Hampsbkenuss U, =5 B;
lezf(|6); H22:f(|6).
ls, MKA 25000 15000 125000 175000
Hiz, Om 2,53 2,66 2,88 3,12
H,,, Om 6,67 2,00 3,33 4,67
Bapuanr 2

[TocTpouts muarpammy 3aBucuMoctd H — mapamerpoB oT Toka 6a3bl lg Gumossip-

Horo Tpansucropa KTS502A npu 3Haduenuu Hanpsokenus U, = 5B;
H]_]_:f(|6); H21=f(|6).
ls, MKA 3 203 403 603 803 1003
Hi1, OM 154,12 107,90 61,90 41,35 29,43 21,40
H21, OM 56,37 95,07 82,81 70,55 58,28 46,02
Bapuanr 3
[TocTpouth nuarpamMmy 3aBucuMocTH H — mapamerpoB oOT Toka 6a3bl g Oumo-

asipHoro Tpanzucrtopa 2T911A npu 3Hauenunm Hanpsikenus U, = 1; 28 B;

Hy. =1 (l5); U, =const.

ls, MKA 1000 2000 3000 4000
Ukw=1B 17,01 19,62 19,99 21,33

H21, OM
Uks =28 B 18,69 21,30 21,68 23,02
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JIucr perucrpaunu usMenennid k PII/{

Homep mpotokona 3acemanusi Kadempsl, nara
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MEHEHUS
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