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Pa3paboTuuk paboueil mporpamMmsi:

Vi
Jlonent xabenpsl CAIIP, k.¢.-M.H. W Kurankua KA.
(IOMKHOCTB, CTENEHb, y4EHOE 3BAHHE) (noﬁ-ﬂﬁcs) (®UO)

COI''TACOBAHO:
3aBemyromuit kahenpoi Kypunsiii B.B.
«CucTeMBl aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHHSI» : 77/

(fofntiof) (@UO)

——

3aBeIy oI BBITY CKAOIEH / JIrobymxkura H.H.
xapenpoit' «[[poMBIIITCHHAS 3K~
TPOHUKA»

(mommuck) (®HUO)

1 CornacossiBaercs, eciu PI1J paspaboTana He Ha BblIycKarolel kadeape.



1 OOume mooKeHus

Pabouas nporpamma aucuuiuinHbl «MHXEHEepHas KOMIBbIOTEpHAs rpaduKa» COCTaBICHA
B COOTBETCTBUU C TpeOoBaHUSAMH (efepaibHOr0 rocyAapCTBEHHOTO0 00pa30BaTEIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MunHucrepctBa oOpasoBanus U Hayku Poccuiickoit denepa-
uu Ne 927 ot 19.09.2017, u ocHOBHO#M nipodeccrnoHanbHOi 00pa3oBaTeIbHON MTPOTrpaMMBbI 101~
roroBku «lIpomblnieHHas 31eKTpoHUKa» 1o HarpasieHuto 11.03.04 "DnexTtpoHuka U HaHo-
3JIEKTPOHMKA'".

3amaun
TUCIUILINHEI

— Pa3BuTHE HABBIKOB MMPOCTPAHCTBEHHOTO MBILICHUS CTYICHTOB.

— OBJlajieHne METOJaMHU MOCTPOCHHSI 0OpaTUMBIX YEPTEKEH MPOCTPaHCTBEH-
HBIX 00BEKTOB; N300paKEHUS HA YEPTE)KaAX JIMHUI U IOBEPXHOCTEN;

— BripaboTka y CTYyJIeHTOB YMEHHsI CAMOCTOSITEIIBHO PACIIUPATH CBOM 3HAHUS
u3ydasi npaBuia oGopMIICHUS KOHCTPYKTOPCKOM NTOKYMEHTAIIMH B COOTBET-
ctBuu ¢ 'OCTamu ECKJI;

— Pa3BuTHE HABBIKOB MMOCTPOCHUS U YTCHUS SCKU30B, YEPTEkKEH neranei, coo-
POYHBIX YEPTEKEH M MEKTPUUECKHUX CXEM B MPAKTUYCCKOH JCSITCIBHOCTH.

OCHOBHBIE
pazzensl / TeMbl
JIUCITUILINHEI

OcnoBubIe npaBuita oopmienus yeprexeit u cxem. ECK/I.

I'eomerpuueckue nocrpoenust B CAD-cucremax. Buabl, pa3pesbl, ceueHus.
OcHoBHBIE TIpaBHWiIa O(GOPMIICHUS AHarpaMM (YHKIMOHAIBHBIX 3aBUCHMO-
cTel.

OcHOBHBIE TpaBUIIa 0YOPMIICHHUS DIIEKTPUUECKIX CXEM.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

[Tponiecc n3yueHust AMCHUILTUHBI «H)XeHEepHasi KOMITbIOTEpHAs IrpaduKay HalpaBJICH Ha
dbopmupoBanue ciaenyroumx kommereHuii B coorserctBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-
TeNbHOU Iporpammoii (Tabauna 1):

Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Ko 1 HaumeHnoBanue Nuaukatopel JOCTUKEHUS
KOMIIETEHIIUHA

[Inanupyemslie pe3ysbTaThl
00y4YeHHMsI 110 TUCHIUIUIMHE

O6menpodeccuonaabHbIE

OIIK-4

CriocobeH MpUMEHSTh CO-
BPEMEHHBIE KOMIIBIOTED-
HbI€ TEXHOJIOTUY IS MOJ-

OIIK-4-1.

3HaeT COBPCMCHHBIC UHTCP-
AKTUBHBIC ITPOTrPaMMHBIC
KOMIIJICKCHI JJIs1 BBIITOJTHCHHUA

— 3HAaTb OCHOBHBIC IPUHIUIIBI,
YCJIOBHBIC 0003HaYCHHS U npu-
HATBIC B OTPACiIH, IIpaBuJIa I10-
CTPOCHUA YEPTCIKA; METOJAbI U

TOTOBKM  TEKCTOBOW U | M pEAAaKTUPOBAHUS TEKCTOB U | CPEJCTBA KOMIIBIOTEPHOIO PO-
KOHCTPYKTOPCKO- yepTexei eKTHPOBaHUs, POPMAThI XpaHH-
TEXHOJIOTHYECKOH  J1oKy- | OIIK-4-2. eHus rpadudeckoit nHpopma-

MEHTallUh C Y4ETOM Tpe-
O0OBaHMII ~ HOpPMaTHUBHOMN
JIOKyMEHTAlUU

YMeeT ucnonap30BaTh COBpe-
MEHHBIE CPEJICTBA AaBTOMATH-
3aIiy ¥ pa3pabOTKU U BbI-
MOJIHEHUS] KOHCTPYKTOPCKOM
JIOKYMEHTAITUN

OIIK-4-3.

L[UU; IPOrpaMHbIE CPECTBA
KOMITBIOTEPHOU IpaduKy;

— YMETh aHAJIU3UPOBATh, UH-
TEPIPETUPOBATH U CO3/IaBATh
rpapuuecKyo HH(HOPMAIIHIO C

Bnaneer COBpPEMEHHBIMHU
MPrpaMMHBIMU  CPEJCTBAMHU
MOATOTOBKA  KOHCTPYKTOP-
CKO-TE€XHOJIOTUUECKOU JTOKY-
MEHTALUU

HCIIOJIB30BAHHUEM IIPUHATHIX B
OTpacid HOPM, CTaHJIaPTOB,
rpadudeckux 0003HaUYECHUHN U
MPOrPaMMHBIX CPEJICTB, B TOM
YHCIIe OTEYECTBEHHOTO MTPOU3-
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BOJICTBA;

— BJIQJIETh NMPUEMaMHU UCIOJIB30-
BaHMS KOMIIBIOTEPHBIX TEXHO-
JIOTUHA TIpH pa3pabOTKe COBpe-
MEHHOM 3JICKTPOHHON TEXHUKH.

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMMsl

Hucuunnnaa «HxeHepHas KoMIbloTepHas rpaduka» mzydaercs Ha 1 kypce(ax) B 1
cemecTpe.

JucruruinHa BXOAUT B cocTaB Omoka 1 «Jluciuurinabl (MOIYIU)» U OTHOCHTCS K 00s-
3aTeIbHON YacTH.

Jlnist OCBOCHUS AUCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKU C(OOPMHUPOBAHHBIC B
npolecce U3y4eHus KypcoB reOMeTpuu U HHPOPMATUKH 00111e00pa30BaTENbHOM HIKOJIBI.

3HaHMS, YMEHHS M HaBBIKH, COPMHpPOBAHHBIC MPH HM3yYCHHH AUCHUIUIMHBI «HXe-
HEpHas KOMIBIOTEpHas rpadukay, SBISIOTCS OCHOBOM JJs JAJbHEHIEro MCIOJIb30BaHUS B
y4eOHOH 1 TpodecCHOHATHLHON e TeIbHOCTH.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX ¢IMHHUIAX ¢ YKa3aHHEM KOJIN4YecTBa
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILTMHEI cocTaBisaeT 3 3.€., 108 aka. yac.
Pacrnipenenenne o6beMa AUCHHUILTUHBI (MOTYJIS) IO BUAM YU€OHBIX 3aHATUN MPEICTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonTakTHasi aynuTopHasi padbora o0yyamommxcsi ¢ npenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

10

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHA CEMHUHAPCKOIO THUIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHITHSI, TPAK-
TUKYMBI, 1a00opaTOpHble pabOoThl, KOJJIOKBUYMBbI U MHbIE aHAJIOTUYHBIE 3aHS-
THS)

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoaBaTesiMU (B TOM YKCIIE HHIUBUAYATbHbIC KOHCYIbTALUN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeILHOM cpeie
BYy3a

94

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 3a4eT C OIEHKOH

5 Copepxanue JMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX

4YacoB U BUJ0B YueOHO# padoThl

Tab6muma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

Bunpsl yaeGHON pabOThI, BKIIOYAsk CAMOCTOSTENbHYIO
paboTy 00y4Jarmuxcsl ¥ TPYJOEMKOCTb (B yacax)

KonraktHas pabora
HaunmenoBanue pa3nienos, TeM H CO-

MIPENoIaBaTelis ¢ 00yJaroIUMUCS

ACPIKaHUC MaTepuaja

Jlekuun | Cemunapckue | JIaboparopueie | CPC
(mpakTruyeckue 3aHATUA
3aHATHSA)

Pa3nesn 1 MeToabl, HOpMBI, IPABHJIA YTCHHUSI M COCTABJICHUSI KOHCTPYKTOPCKHUX JOKYMEHTOB

Tema 1.1. Bugpl, conepxanue u ¢popma

KOHCTPYKTOPCKUX JOKyMeHTOB. CTaH- 1 10
naptsel ECK/I.

Tewma 1.2. BBenenue B aBTOMaTU3UPO-

BAaHHYIO CHCTEMY KOMITBIOTEPHOTO MPO- 1 10

extupoBanus (CAD). 3HakOMCTBO ¢ UH-




HanmenoBanue pas3zneios, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSTEIBHYO
paboTy 00yJarmuxCcs ¥ TPYJOEMKOCTh (B Hacax)

KonraktHas padora
npernoiaBaTess ¢ 00yJaronMMHUCS

Jlexknuu

CemuHapckue
(mpakTuyeckue
3aHATHUSA)

JlaGopaTopHbie
3aHATHUS

CPC

TepdeiicoM U OCHOBBI PAOOTHI.
Hacrpoiika ctuneit opopmiiennss CAD-
cucteMbl B cooTBeTcTBUE ¢ ECKJI.

Pasnes 2 MeToabl mocTpoeHus YepTexeii 1eTajieil 1o npaBu

aam ECKJI .

Tema 2.1. [TocTpoeHune MIIOCKUX MOJIE-
JIel 0OCECUMMETPUYHBIX U CEYEHUN
npoduIbHBIX Aetanel. [[pocranoBka
pa3MepoB, KOHYCHOCTH U YKJIOHOB 1O
Hopmam ECK/I.

10

Tewma 2.2. Iloctpoenue mojaenei aera-
JIeil ¢ MOBTOPSIOLIUMUCS KOHCTPYKTHB-
HBIMH dJIEMEHTaMU. THCTpYMEHTHI
«MaccuBy» 1 «3epKaabHOE OTPAKECHHE)
B CAD-cucremax.

10

Tewma 2.3. IIpoennpoBanue reoMeTpuye-
CKHX TeJl Ha TPH IIOCKOCTU MPOESKIIUH.
Kareropuu uso0pakeHuil Ha yepTexe:
BU/JIBI, Pa3pe3bl, CEUeHUs. 3aaaya mo-
CTPOCHUA TPCTHETO BU/Aa IO ABYM JIaH-
HBIM, ITPOCTOTO pa3pe3a U CEUEHUS C
nomoipio CAD-cuctemsl.

10

Pa3znen 3 Metoabl 1 npuémMbl BHITIOJTHEHUSI CXE€M M IMArPaMM

Tema 3.1. Cxembl 2JIeKTpUUYECKUE
CTPYKTYpHBIE, IPUHIUITHAIbHBIE,
(GyHKIIMOHaIbHBIE, O0IIME TpeOOBaHUS
K BbInosHeHuto. [loctpoenue cxem
AIIEKTPUYECKUX C UCTIOJIB30BAaHUEM
CAD-cucremsl.

24

Tema 3.2 TpeGoBaHUS K TEKCTOBBIM J10-
KyMEHTaM, COJIEP>KalM B OCHOBHOM
crutomHou TekcT. OdopmiieHue Jamucra
crienuKanuii K cxeMe MeKTPUIECKOM
npuHuunuaibHoi B CAD-cucteme.

0.5

10

Tewma 3.3. OdopmiieHre WITIOCTpAIui U
MPUIOKEHUH, mocTpoeHue Tadmuir. [1o-
cTpoeHne u 0(hOPMIICHHE THarpaMMbI
(GYHKIIMOHATBLHOW 3aBUCUMOCTH C HC-
nosiab3oBaHueM CAD-CUCTEMBI.

0.5

10




Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSTEIBHYO
paboTy 00yJarmuxCcs ¥ TPYJOEMKOCTh (B Hacax)

KonTaktHas padora

HanmenoBanue pas3zneios, TeM U CO-
npernoiaBaTess ¢ 00yJaronMMHUCS

epKaHue Marepuasa
HEP P Jlekumn | Cemmnapckue | Jlabopartopusie | CPC
(mpakTuyeckue 3aHATUA
3aHATHUSA)
UTOorO
2 8 94
10 JMCUUIJIHHE

6 BneayauTOpHasi cCaMOCTOSITEJILHAS PA00TAa 00YUYAIOIIUXCSI 110 JUCIHUTIINHE
(MoxayJti0)

[Ipy nmnaHUPOBAHMHM CAMOCTOSTEIHLHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOIINM pacIpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacIiCHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJsinyecTBo 4acoB
M3yyeHne TeOpeTHIeCKUX pa3aeioB AUCIUILINHBI 40
[ToaroToBka K 3aHSATHSIM CEMHHAPCKOTO THIIA 14
[TonroroBka u oopmieHue PI'P 40
94

7 OueHoOYHBbIE CPeCTBA /sl IPOBeAeHUS] TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOM aTTecTalMy 00y4aloIMXcs N0 JMCHHILIMHE (MOIYJI10)

q)OHZI OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
POMEKYTOYHOM aTTecTaluu npeacrarieH B [Ipunoxenun 1.

T1onHEIN KOMILIEKT KOHTPOJIbHBIX 3a11aH1/1171 HJIM UHBIX MaTCcpUuaioB, HGO6XOI[I/IMI>IX JUJISL
OIICHUBAHUS PE3YyIbTAaTOB OOyUYEHHUS MO AMCIHUIUINHE (MOAYNIO), MPAaKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboTunke B OYyMa)KHOM H DJIEKTPOHHOM BHUJIE.

8 VYuedHo-MeTOAMYecKOe M MHPOPMALIMOHHOE O0ecTiedeHHe TUCIIUTLINHBI
(MmonxyJis)

8.1 OcHoBHas quTEepaTypa

1. Jlareps, A.W. UnxenepHas rpaduka : yueOHuk ais By3oB / A. . Jlareps. - 4-e uzn., nepe-
pab. u mom. - M.: Beiciias mikona, 2006; 2003. - 335c.

2. Yexmapes, A.A. NmxeHepHas rpaduka : yueOHUK IJIs1 By30B HEMAITHHOCTPOUT.CIIEL. / A.
A. YUekMmapes. — 7-e u3f., cTep., 6-¢ u3., cTep., 5S-e u3., 4-e usm., crep., 3-e u3m., cTep. -
M.: Beicias mikona, 2007; 2005; 2004; 2003; 2002; 2000; 1998. - 365c.

3. 3enensiit,[1. B.MuxenepHas rpaduka. Ilpaktukym [ D1eKTpoHHBIN pecypc] : yaeOHoe mo-
cobue / [1.B. 3enensrit, E.W. benskosa; [lox pen. [1.B. 3enenoro. - M.: UHOPA-M; MH.:
Hog. 3nanmue, 2012. - 303 c. // ZNANIUM.COM : 3neKTpOHHO-OMOIHOTeUHAs! CCTeMa. —
Pexxum moctyma: http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3aril. ¢ SKpaHa.

8.2 [lomoJHUTEJbHAA JIUTEPATypa

1. Anekcannpos, K.K. Dnexrpuueckue ueprexu u cxemsl. / K.K. Anekcannpos, E.I'. Ky3b-
MHHA. — IPOU3BOJICTBEHHOE M311. — M.: DHeproatomusaat, 1990. — 288c.
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. bepesuna, H. A. mxxenepHas rpaduka [DnekTpoHHBIN pecypc] : yaueOHoe nmocodue / H.A.
bepesuna. - M.: Anspa-M: UHDOPA-M, 2014. — 272 c¢. // ZNANIUM.COM : 351€eKTpOHHO-
oubnuoreynas cucrema. — Pexxum poctymna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBINA. — 3arJl. ¢ KpaHa.

. Hertsapes, B.M. NmxenepHast 1 KOMIbIOTepHast Tpaduka : yueOHUK ISl CTY/.BY30B, 00y-
YaIOMUXCs 10 TeXHUYECKUM HanpasieHusm / B. M. Jlertsapes, B. I1. 3aTbuibHuKOBA. — 2-€
u3 ., uctp. - M.: Akanemus, 2011. - 239c.

8.3 MeToauyeckue yKa3aHus JJIsI CTYI€HTOB 110 OCBOEHUIO JUCIHUNIMHBI

. 3omorapeBa, C.B. Haueprarensnas reomerpus : ydeOHoe mocobue / C.B. 3omorapesa.
Komcomonbck-Ha-Amype: ®I'BOY BO «KHAT'TY» , 2017.-92 c.

. 3onorapesa, C.B. UnxenepHas rpaduka: yaeonoe nocodbue / C.B. 3omorapera. Komco-
Moibck-Ha-Amype: ®I'BOY BO «KHAT'Y» 2017 — 83 c.

. Meroanyeckue yka3aHHs K BBIIIOJIHEHHUIO 3a/1aHU 110 IPOEKLIMOHHOMY YEPUYEHHUIO 110 TEME
«M300pakenusi: Buabl, paspesbl, ceuenus»/ Cocrt.: JI.C. KpaBnosa. — Komcomombck-Ha-
Amype: 'TOYBIIO «KHAI'TY», 2014. - 20 c.

8.4 CoBpemennblie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NP 0CYLeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

1 DnexTponno-6ubanoreunas cuctema ZNANIUM.COM. Jlorosop EIT 44 Ne 003/10 56¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2 DnexTpoHHO-O0nbmMoTeunas cucrema IPRbooks. JInnensnonnstii torosop Ne EI144 No

001/9 na mpenocraBieHne 10CTyna K 3MeKTPOHHO-O0nbmuoTeunoit cucreme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 Dnexrponno-6ubanoTeyHas cuctema eLIBRARY.RU. lorosop Ne EIT 44 Ne 004/13 na
OKa3aHHWe yCIyT JOCTYyIa K 3JeKTpoHHBIM n3aanusm K3
191272700076927030100100150016311000 ot 15 anpenst 2019 r.

8.5 IlepedeHnnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», He0OXOAMMBIX JJIsl OCBOCHMS THCIUIIIUHBI (MOAYJIsST)

1. Benymuit poccuiickuii ”HPOPMAIIMOHHBIN pecypc, MOCBSIICHHbII aBTOMa-
TU3anuu uHxkeHepHoi nestensnoctu, CAIIP: http://isicad.ru

2. Kypnan «CuctemMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSIY: http://sapr-
journal.ru/


http://sapr-journal.ru/
http://sapr-journal.ru/

8.6 JIulleH3MOHHOE ¥ CBOOOTHO PacnpocTpaHsieMoe MPOrpaMMHOe odecredeHue,
HCNOJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
M0 TUCIUTITHHE

Tabmuna 5 — [lepedeHp UCTIONB3yeMOro IPOTPAMMHOTO 00eCTIeUeHUs

Haumenosanue [10 PexBHM3HTHI / yCIOBUS UCTIONB30BAHUS

Autodesk AutoCAD 2019 [TrcbMO 0 JIMIIEH3MOHHBIX TTPaBax Ha MCIOJIb30BAHKUE MPO-
rpammuoro npoaykra AUTODESK no nporpamme o6pa3o-
BaTEIILHOW JIMIICH3UU

OnepanuoHHas cucrema Microsoft Imagine Premium cpokom na 1 rog,
Microsoft Windows JMIIEH3HOHHBIH JoroBop AD223 Ne008/65 ot 11.01.2019

9 Opranu3zauMoHHO-NIeJATOTHYeCKHe YCI0BUS

Opranu3zaiys o0pa3oBaTeIbLHOrO MpoLecca perJaMeHTHpYeTCs y4eOHbIM TUIaHOM U pac-
MUCcCaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pycckuid. J[ns Bcex BUIOB
ay/IUTOPHBIX 3AHATHI aKaJeMUYECKUN Yac YCTaHABIMBACTCS IPOJOJIKUTEIbHOCTIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIUX AUCIUILINH U MPO(EeCcCHOHANBHBIX MOAY-
JIei, OCBOEGHHBIX B IPOIIECCe MPEIIIECTBYIONMIET0 00YUYEeHHUs, KOTOPBIH 0CBOOOXKIaeT oOydJaromie-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJOTHHI

VY4eOHblIil mporiecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BAaHUM TPAIU-
[IMOHHBIX, NTHHOBAIIMOHHBIX W MH(POPMAIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJOTUH. Tpaauiuon-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPEJCTABICHBI JEKIUIMA U CEMHUHAPCKUMU (TPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN UCIOJIB3YIOTCS B BUJIE HIUPO-
KOTO MPUMEHEHHSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IMpoBeneHus 3ausatuil. Mupopmanmronusie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBH3AlMHA CaMOCTOSITEIIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOI 00pa30oBaTeNbHOI cpejie.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN Kypc MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy y4eOHUKY (yueOHHKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMiA 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHMMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHara.

9.3 3aHsATHS CEMMHAPCKOI0 THUIIA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETHYECKO-
ro MaTepuasa, MPOBOATCS B LIEAX 3aKPEIIEHUS Kypca U OXBaThIBalOT BCE OCHOBHBIE Pa3/Ielbl.

OcHoBHO# (hopMOIi POBECHHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIbHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH IpenojaBaTesst BXOJAT: OKa3aHHE METOJIUYECcKOi mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKHUX 3aHATHAX OLIEHUBAETCS IO CIEAYIOLUIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, MTpe/IaraéMble MpernojaBaTesieM;

* y4acCTHE B IUCKYCCHSIX;

* BBITIOJTHEHHUE NMPOEKTHBIX U MHBIX 3aJ[aHHIA;

* ACCUCTHPOBAHUE MPENOIABATENIO B IPOBEACHNUN 3aHATUH.
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OTBer f0KeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKH.

Jloknaznsl M ONIIOHMPOBAHUE JOKJIAZO0B IPOBEPSIOT CTENECHb BIIAJEHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCH M0 JUCHUIINHE (MOAYJII0)

CamocTtosTrenbHas paboTa CTYJEHTOB — 3TO IMPOLIECC AKTUBHOTO, IIeJIEHAIPABICHHOTO
NPHOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HEMOCPEICTBEHHOTO y4JacTHsI Mpernoia-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

- yrayOJIeHHue U paclIMpEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIILHOCTH MBIIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUI U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISITHCS MHIAUBUYATILHO WM TPYIIAMH CTY-
JEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomoTHsI OpraHu3aIi CaMOCTOSTEIHLHOM pabOThI CTYICHTOB BKJIIOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3yabTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CryneHTsl JODKHBI MOIXOAUTH K CaMOCTOSITEIBHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MCIIOIB30BaHUs mpodec-
CHOHAJIbHOM TUTEPaTypHI.

9.5 Meroanuyeckue yKa3aHus J1Jis1 00y4aomMXcs M0 OCBOEHUIO IH CIUTITUHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS 1L€1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, H3Y4aEeMBIX CAMOCTOSITENIBHO, 33/1a€TCs Ha JIEKLHUAX IMPero-
naBatenieM. MM e 1aroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPUOAMUECKOMN
HaY4HOI uTeparype) Ui 6osee AeTaIbHOr0 MOHUMaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUH.

[Ipu camocTosATensHOM TPOpabOTKe Kypca 00yJaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3WCHI, aHHOTAINU U KOHCIICKThI
HanOoJiee BaKHBIX MOMEHTOB;
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* CAMOCTOSITEIILHO BBITIOJIHATD 33/IaHUsI, aHAJIOTUYHBIE TPEJIaraeMbIM Ha 3aHSATHUSX;
* MCIOJIb30BAaTh AJI CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

MeToanuyeckne yKa3aHus 10 CAMOCTOAATEIbHOI padoTe HA/l H3y4aeMbIM MATEePHAJIOM
U NIPH MOAT0TOBKE K NPAKTHYECKHM 3aHATHAM

Haunnate Haz0 ¢ u3yueHus: peKOMeHJ0BaHHOM JuTeparypbl. Heo6X01MMO MOMHUTE, YTO
Ha JICKIIUH 0OBIYHO paccMaTpUBAETCs HE BECh MaTE€pHal, a TOJIBKO ero yacTb. OcranbHas ero
4acTh BOCIIOJIHSIETCS B MPOIIECCE CAMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TUM paboTa ¢ peKOMEH-
JIOBaHHOM JIUTEpaTypoit o0s3aTenbHa. Ocoboe BHUMaHUE MPH 3TOM HEOOXOIUMO 00OpaTUTh Ha
coJiep’KaHne OCHOBHBIX TOJIOKEHUI U BBIBOJIOB, OOBSICHEHHE ABJICHUH U (DAKTOB, ysICHEHHE
NPAaKTUYECKOTO MPHIIOKEHUS paCCMaTPUBAEMBIX TEOPETHUYECKUX BOMPOCOB. B mporecce 3Toit
paboThl HEOOXOIUMO CTPEMUTHCS MOHATH U 3alIOMHUTH OCHOBHBIE TIOJIO’KEHUS paccMaTpHBae-
MOT0 MaTepHaia, IPUMEpHI, MOSICHAIONIUE €0, a TAKXKE Pa300paThCsl B MILTIOCTPATUBHOM MaTe-
puasne... u T.1.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecriedeHusl, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Y4eOHo-1200paTopHOE 000pPYA10BAHUE
Tabnuna 6 — Ilepeyenn 06opyaoBanus 1adboparopun

HanmMeHnoBaHue AyaAuToOpUun

(1aGoparopu) Hcnonb3yemoe obopynoBaHue

Ayautopus

429-3 MynabTUMEINIHBINA KIIace 12 ITepconansubix 9BM (intel Core 15, 8I'b O3V,
CAIIP IT'b Buneo), nuuensunonnoe CAD-niporpaMMmHoe
o0ecrieueHue;

1 Ilepconansuas 9BM npernonaBarens;

1 MynpTUMEIUHHBII IPOEKTOP C MHTEPAKTUBHBIM
HKPaHOM;

423-3 MynabTHMEINIAHBINA KIIace 12 ITepconansubix 9BM (intel Core 15, 8I'b O3V,
CAIIP IT'b Buneo), nuuensunonnoe CAD-niporpaMMmHoe
o0ecrieueHue;

1 Ilepconanbuas 9BM npemnonaBarens;

1 MynbpTUMEIUHHBII IPOEKTOP C MHTEPAKTUBHBIM
HKpPaHOM;

10.2 Texnuveckue U 3JIeKTPOHHbIE CPEACTBA 00yUYeHH S

JlabopaTropHble 3aHATHUS

s na®opaTOpHBIX 3aHATUN ucnonb3yeTcss ayautopuu Ne423-3, 429-3, ocHaleHHbIE
000opyI0BaHrEM, YKa3aHHBIM B Ta0JI. 8:

CamocrosiTeibHas padora.

[TomereHust 1y1si CaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «VIHTepHeT» U JOCTYNOM K dJIEKTPOHHOU HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMITbIOTEpHBIE Ki1acchl (ayma. 423, 429 xopmyc Ne 3).
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11 HHbIe cBeaeHus

MeTounqecmle PE€KOMEHIAIMH 110 oﬁyqeﬂmo JIMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMEe NTUCHUIUIMHBI O0YYarOLMMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS s TIOIy4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii CocTaB 3HAKOMHUTCS C MCHUXOJIOT0-(PU3UOIOTHISCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUIYAIBHBIMH MPOTrpaMMaMH peabuiuTauy WHBaIUAOB (pu Hanuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAs MOAJEPKKA MPErnoAaBaHus ThIOTOPAaMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBercTBHM ¢ MeTOIMUYECKMMH peKoMeHnanusasMu MunoOpHayku PD (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTaIMK C IENIbI0 OKa3a-
HUS IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMHU CTYZEH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayAHalbHOM, BU3YaIbHOM, C HCHOJB30BAaHUEM CIECHHUAIBHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITHOHHBIX CUCTEM.

OcBoenne nucuuruimnbl aunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOIB30BaHUEM CPENICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycCMaTpUBaeT MPUCIOCOOICHUE ayIUTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUS ATTECTAIMH IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocren. s ctynentoB ¢ OB3 npenycmarpuBaet-
csl 1ocTymnHas (opMa IpeloCTaBlIeHuUs 3aJaHIil OLIEHOYHBIX CPEACTB, 3 UMEHHO:

* B TIEYATHOH WM OIIEKTPOHHOH ¢opme (g JHIl ¢ HApYMICHHSIMH OIIOPHO-
JBUTATEIBLHOTO almapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (popMe C YBETUUEHHBIM IPUPTOM U KOHTPACTHO-
CTBIO (IU1s1 JIUI] C HApYILIEHUSIMH CIIyXa, peyuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX ([UIs1 JIUL C HAPYLIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare MM HabOpOM OTBETOB Ha KOMIIbIOTEPE (7S JIUL] C HAPYLLIEHUS-
MU CIIyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JUIs1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBLHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

HNukeHepHass KOMIIbIOTEPHAas rpapuka

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmporuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxoti Kadgheopa CAIIP - Cucmemvr asmomamusupo-
BAHHO20 NPOEKMUPOBAHUS

2B JaHHOM IMPUJIOKCHUYN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEICTBA. IToaHBINM KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJaronemMycs, XpaHuTcs Ha kagenpe B OyMa)kHOM U 3JIEKTPOHHOM BUJE.
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1 IlepeuyeHb MUIAHHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUILIHHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko 1 HaumenoBanue
KOMIIETEHIIN U

HNuaukaropel JOCTUXEHUS

[Inanupyemblie pe3ysibTaThl
00y4eHUs 1O TUCIUILINHE

Oo6menpodeccnoHaIbHbIC

OIIK-4
CriocobeH MpuUMEHSTh CO-
BPEMEHHbBIC KOMIIBIOTEP-

OIIK-4-1.
3HaeT COBPEMEHHbIE UHTEP-
aKTHBHBIE TIPOTPaMMHBIE

— 3HATh OCHOBHBIC IPHUHIIMIIBI,
YCIIOBHBIE 0003HAUYEHUS U MTPH-
HSTBIC B OTPACIIH, IPABUJIA I10-

HBIC TCXHOJIOTHUH JJIA IOA- | KOMIIJICKCHI AJIS1 BBIITOJIHCHUSA CTPOCHUA YCPTCIKA; MCTOAbI U

TOTOBKM  TEKCTOBOW W | M PEIaKTUPOBAHUS TEKCTOB U | CPEICTBA KOMIIBIOTEPHOTO PO-
KOHCTPYKTOPCKO- YepTexKeH eKTUPOBaHUs, (POPMATHI XPAHU-
TexHoyiorudeckon  oky- | OITK-4-2. eHus rpadgudeckoit nHpopma-

YMeeT ucnonap30BaTh COBpE-
MEHHBIE CPEJICTBA aBTOMATH-
3aliU ¥ pa3paOdOTKH U BbI-

MOJIHEHUS] KOHCTPYKTOPCKOM

LIMY; IpOrpaMHbIE CPECTBA
KOMIIBIOTEPHOU TpauKy;

MEHTallUh C Y4YETOM Tpe-
OoBaHMH  HOpPMAaTHBHOU

JIOKyMEHTaluU
— YMETh aHAIM3UPOBATh, UH-

TCpHOPETUPOBATDL U CO31aBATh

JTOKYMEHTALIUH
OIIK-4-3. rpaduyeckyro HHPOPMAIHIO C
Bianeer COBpeMeHHpIMY | HCTIOIb30BAHMEM PUHATLIX B
nprpaMMHbIME  cpefcTBamu | OTPacan HOPM, CTAHNAPTOB,
MOATOTOBKH  KOHCTPYKTOD- rpapuueckux 0003HauCHUN 1
CKO-TEXHOJIOTHYECKO# JI0Ky- | TPOTPAMMHBIX CPCICTB, B TOM
MCHTALIAN 4HCIIe OTCYECTBEHHOTO POU3-

BOACTBaA,

— BJIAJIETh [IPUEMAMU UCIOJIb30-
BaHUs KOMIIBIOTEPHBIX TEXHO-
JOTUHA TIpH pa3pabOTKe COBpe-
MEHHOH AJIEKTPOHHON TEXHUKHU.

Tabnuua 2 — [Naciopt ¢oHa OIIEHOYHBIX CPE/ICTB

Koutposmpyemsie ®opmupyemasi | HaumenoBanue
paszaebl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 Iloxka3aTenu oneHKH
AUCHUILIMHBI cpeacTBa
Meronbl, HOpMBI, IPaBU- OIIK-4 PI'P 1) Bnanenne ymeHueM npu-
Jla YTEHUS U COCTABJICHUS MEHSTh TEOPETUUECKHE 3Ha-
KOHCTPYKTOPCKHX JOKY- HUS TIPU BBINIOJHEHUN HH-
MEHTOB. JUBUAYAIbHOTO 3aJaHUs 110
MeTtoapl oCTpoEeHHUS PEKOMEHI0BAaHHOW METOIN-
YepTeKen JeTaneu 1mno Ke€.
npaswiaM ECK/] . 2) JIorH4HOCTH U NPaBUIIb-
MeTtob1 1 TPUEMBI BBI- HOCTb U3JIO)KEHUS MaTepua-
MIOJIHEHUS CXEM U Ha- na.
IpaMM . 3) [lonHoTa M3NOXKEHUS Ma-
Tepuana.
4) NocTtaTOYyHOCTh MOSICHE-
HUW U BBIBOJIOB.
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepHU3YIoLHe Mpoiecc
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONpeACIIONIMe MPOIeayphl OIICHUBAHUS 3HAHUH, YMECHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

Tabmmma 3 — TexHoyiornueckas Kapra
HanmMmeHnoBanue
OLIEHOYHOI'0
cpeacTBa

Cpoxku IIxkana oue- Kpurepun
BbINOJTHEHU S HHUBaHUS OlLleHUBAHUS

1 cemectp
Ilpomesrccymounan ammecmayus 6 gpopme 3auem c OUeHKOU

1 |PIP B teuenue ce- | makcumaneHo | 100 GamioB — cTymeHT mpa-
MecTpa BO3MOXKHAS BUJBHO BBINOJHWI  3aJaHHE.
CyMMa [Tokazan OT/IWYHBIC BIIAICHUS
100 6annoB HaBBIKAMM NIPUMEHEHUs IMOIy-
YEHHBIX 3HAHUM U YMEHUU NpH
pelieHuun  mpoPECCHOHATIBHBIX
3alad B paMKax YCBOEHHOIO
yueOHOro Marepuana.

80 6a/I0B — CTY/ICHT BHITIOTHUII
3a/laHue ¢ HeOOJbIIMMU HETOY-
HocTaMmH. [lokazanm  xopomme
BJIQJICHUS HAaBBIKAMU TpPUMEHE-
HUSl TIOJIyYCHHBIX 3HAHUA W
YMEHUH NpU pelIeHuH npodec-
CHOHAJBHBIX 3a7ad B pPaMKax
YCBOGHHOTO y4e€0HOro Marepu-
ana.

55 6aioB — CTYJIEHT BBITTOJIHUI
3aJjaHie C CYIIECTBEHHBIMH HE-
touHoctsiMu. [lokazan ymosie-
TBOpUTEIHHOE BIIAJICHHE HAaBbI-
KaMH PUMEHEHHUSI TIOTYICHHBIX
3HAaHUW W yYMEHUW TpU pelie-
HUU TIPO(ECCHOHATBHBIX 3a]a4
B pPaMKaX YCBOCHHOT'O y4eOHOTO
MaTtepuana.

HUTOI'O: - 100 GansoB -

Kputepuu ouneHku pe3yibTaToB 00y4eHHUs 10 AUCUUILIMHE:

0 — 64 % oT MakcMMaJdbHO BO3MOXXHOW CYMMBI OallJIOB — «HEYIOBJIETBOPUTEIHHOY
(HETOCTaTOYHBIN YPOBEHB JUIS POMEKYTOYHOHN aTTeCTAIUH 110 JTUCIUTIINHE);

65 — 74 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPUTEIHLHOY
(OporoBbIi (MUHUMATBHBIN) YPOBEHb);

75 — 84 % oT MakCHUMaJTbHO BO3MOXHOW CyMMBI 0aJIJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcHMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJIbHbIN) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

IIpumepsl 3axanuii s PacyeTHo-rpaduyeckoii padoTsbl

3AJJAYA 1. IlocTpoeHne MI0CKUX Mojiesied 0CeCHMMeTPHUYHbIX JeTaJlei.

[To uHIMBUYaTbHOMY BapUaHTy 3a/1aHus TpeOyercs BhIoIHUTL B CAD-cucrteme miockue Mo-

JIENN JIBYX JIeTajiei, 00pa30BaHHBIX TTOBEPXHOCTSIMH BPAICHHSI, UMEIOIUX KOHUYECKOE OTBEP-
cTue (JIeTanb TUIa BTYJIKK) U HApY)KHBIA KOHYC (JIeTallb THIIA Bajia).

BapuanTsl 3a1anus

Bapuanr 1 3 5 7 9 11
Konycnocth 1:10 1:12 1:15 1:18 1:20 1:25
_f_* 2 a0
7 0 =
g <
= | N - ol B o
Nk THH :
777727 L —
o
Bapuant 2 4 6 8 10 12
KonycHocTh 1:10 1:12 1:15 1:18 1:20 1:25
0
60 ?
77777777,
%
I . 2% L A8 1 NAsls
g ZB o
/////////////////// ////
1 1 924 2
- o 1
%0
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3agauya 2. IOCTPOEHUE MACCHUBOB 2JIEMEHTOB

[To nnauBHUayanbHOMY BapuaHTy 3aaaHus Tpedyercs noctpouts B CAD-cucreme KOHTYp
JleTaIl U HAHECTH Pa3MepBI.

BapuanTsl 3a1anus
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3ananmue 3. [locTpoeHue TpeThero BU/a 1o ABYM JaHHBIM. BbinoiHeHne MPoCTOro paspesa
" ceuenuss B CAD-cucreme

[To maauBUyambHOMY HOMepy BapuaHTa B CAD-cucteme TpeOyeTcsi HOCTPOUTH TPETHIMA
BU/I T10 JIByM JIJAHHBIM, BBITIOJHUTB MIPOCTON BEPTUKAIbHBIN pa3pe3, IOCTPOUTH TOPU3OHTATBHOE
cedeHue nomepek pedep xectkocTu. [Iprumepsl BapuaHTOB 3a/1aHUs MIPEJICTaBICHbI Ha puc. 1.
O06pa3zer] BEIIOIHEHHOTO U 0()OPMIICHHOTO 33aJaHHs IPUBEJICH Ha pUC. 2
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Pucynok 1. [Ipumeps BapuanToB 3aganus 3 .
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Pucynok 2. OGpaser BBIOJIHEHHOTO U oopMIIeHHOTO 3aaanus 3.

18



3aganue 4. CxeMbl dJ1eKTPUYECKHE CTPYKTYpPHbIe, (yHKIMOHAIbHBIE.

[1o npenoKeHHBIM BApUAHTAM BBIIIOIHUTL CXEMY IEKTPUYECKYIO CTPYKTYPHYIO,
(GyHKIMOHATBHYIO. [Ipy BHIIOIHEHNH 33/1aHUS PYKOBOACTBOBATHCS IIPABUIIAMU BBINOJI-
HEHHSI U 0(hOPMIICHHUS CXEM IJIEKTPUUECKUX CTPYKTYPHBIX, GyHKIHOHATIBHBIX 10 [[OCT
2.701-84, 2.702-75, 2.709-82, 2.710-81.

B BapuanTax 3amanuii Bce yCTpOHCTBA, ()YHKIIMOHATBHBIC TPYIIIBI M 3JIEMEHTHI
CXEM 3a/1aHbl OKPY>KHOCTSIMH, KOTOpbIE HY’)KHO 3aMEHUTh HA YCIOBHBIE IpaduuecKue
obo3nauenus (YI'O) uz 'OCT 2.737-68.

OO0pa3zel] BHIIOIHEHUS M OOPMIICHHS 3a/laHus TPUBEJCH Ha puc. 3.
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Pucynox 3. OGpa3zern BeinosHeHHs 3a1aHus «CXeMBbI 3IEKTPHUECKUE CTPYKTYPHBIE,
(GyHKIIMOHATIbHBIE)



IIpumepsl BapuaHTOB 3aAaHust «CXeMbl JJ1eKTPUYECKHEe CTPYKTYpHbIe, (pyHK-
HHOHAJTbHbIE»

Bapwuanr 1.
Cxema snextpuyeckast pyHKIIMOHAIbHAS
HaumenoBanue uznenus: Pecyniamop

OmS
K ynpabraviwemy

00bexmy

O 6 6
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T 3 2 2 J
S S —
N 9 7
VNS 7 4
2
= =
DX 5 o)
S 8 7 7 J
S S &
S
NS 2
Ilo3unmonnoe 0003HAYEeHHE HA
HaumenoBanue
BaApUAHTE CXEMbI
1 Jlornueckuii snement UJIN
2,4 biok BpeMeHU Ha OTITyCKaHue
3 bnok BpeMeHu Ha cpabaTbIBaHHE
56 Jlornueckuii snement U-HE
7 Jlornueckuii simement U
8 ITpeoOpa3oBareinb
9 brnok azoBoro ynpasieHus




Bapmuanr 2

Cxema sneKTpuueckas CTpyKTypHas
HaumenoBanue uznenus: [lepedarowas cucmema y8emuo2o menesuoeHusl
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ITo3unuonHOEe 0003HAYEHHE HA
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ITepenaroniast kamepa

Koaupyronias matpuna
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33}1afme 5. Cxempbl JNICKTPUHYCCKUEC IPUHIUIINAIBHBIC.

Ilo MNPCAJIOKCHHBIM BapruaHTaM BBIIIOJIHUTE CXEMY SJICKTPUYCCKYIO NIPUHIUIIUAIIBHYIO.
ITpu BBIIOIHEHUHN 331aHUsI PYKOBOJICTBOBATHCS IIPABUIIAMH BBIIIOJTHEHUSI U opopmIie-
Hus nekTpudeckux cxem 'OCT 2.701-84, 2.702-75, 2.709-82, 2.710-81.

B BapuaHTax 3amaHuil Bce YCTpOMCTBA, (DYHKLIMOHAJIbHBIE TPYIIIBI U 3Jie-
MEHTBI CXEM 3aJaHbl MPSMOYIOJIbHUKAMH, KOTOPbIE HEOOXOJMMO 3aMEHHUTh Ha
ycnoBHble rpaduyeckue obosznaueHus (YI'O) snementoB. TexHuueckue NaHHbIE
3JIEMEHTOB M HAaUMEHOBAHUS YCTPOMCTB, (DYHKIIMOHAJIBHBIX T'PYII MPUBEJICHBI B
BapHaHTax 3aIaHUM.

XapakTEepUCTUKU BXOJHBIX M BBIXOJHBIX LieNEeH (B BUAE TEKCTOBBIX HaUMe-
HOBaHMM, Hanpumep, «Bxom», «Cmemenue», «Kopmye», «UBx», «Beixon» u apy-
rUe), a TaKKe UX IapaMmeTpsl (B BUAE HU(PPOBBIX 3HAUCHM, Harpumep, «+9 By,
«~220 B» u npyrue) 3anectu B rpady «Llenb» Tabmuisl BHIBOAOB (pucC. 4)

XP

KoHm l{ens *
1 |Unum +12 B ©
2 | Bsixod 1
3 | Boixod 2
4 |0B

I— 5 | Kopnyc

15 40

Pucynok 4. [Ipumep opopmieHus TaOIHIIBI BEIBOOB.

Jlanubie 00 snmeMeHTax O(QOpPMUTH B BUJE TaOJIUIBI MEPEUHS] IJIEMEHTOB
(puc. 3) Ha otmensHOM Jmcte (opmate A4, ¢ ocHoBHOUM Haamuchio mo ['OCT
2.104-68 (popma 2 mist mepBoro ucta, hopma 2a — JIsl MOCISAYIONUX ).

OO6pas3el1 BHIIIOJIHEHHOTO U O(OPMIIEHHOT'O 33JlaHus IPUBEACH Ha PHC. .
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Pucynok 5. Ob6pasel BbinosiHeHUS U opopMiIeHHs 3a1aHus «CXeMbl JIEKTPUUYECKUE MPUHIIUITHATILHBIE)
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Pucynok 6. OGpa3ser 3ariaBHOTO JIUCTA MTEPEYHs 2IeMeHTOB (popma 2)
K CXEMe 3JIeKTPUYECKOIN MPUHIUITHATIBEHOM.

24




flos. HaumenoBaHue kon|  [lpumey.
0d03HAY
Pazbemsl
XP1 | MPH-3W 1
XP2 | MPH-5U 1

lucm|

[1C-194.08.15./133

¥z Tucmy N° doxym. flodnucdlamd

Pucynok 7. OGpa3zer; nociaeayromero TucTa nepedns 31eMeHToB (popma 2a)

K CX€ME JIEKTPUIECKON MPUHIIMITHAIBHOMN.
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HpnMep BApHAHTA-3ar0OTOBKH 1JIA 3aIaHUA «CxeMbl JCKTPUYCCKHE MPUHIHITHATBbHBIC»
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PI/IcyHOK 8. HpHMep BapHuaHTa-3aroTOBKU IS 3alaHUA

«CxeMbl SJICKTPHUYCCKUEC IMTPUHIUITHAIIBHBIC)
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Tabmuua 1 — Jlannsle ans BapuaHTa 3aanus «CXeMbl JIEKTPUYECKHE TIPUHITUITHATIBHBIC)

Haumenosanue ABTOMAT /JIsl BOIOHATPEBATES
n3aeTus
Ha3znayenne IIpenna3nadeHo As moaAep:KaHUA He00X0IMMOIl TeMIepaTypbl
u3aeJaIus BOAbI
Mosnunonnsie HaumeHoBaHHeE 3JIeMEHTOB CXeMbI Koa
0003HAYCHHS

1 Tpancdopmarop ¢ cepIeHUHUKOM 1
2 Moct nuoaubiii Ha ogHoM auoae K/ 906A 1
3 Konnencarop anekrponmrudeckuii K50-35 1
4 Muxkpocxema ananoroBast KP142EH5B 1
5 Konnencarop K53-16 1
6 Pesuctop MJIT-12 kOm 1
7 Pesucrop MJIT-6.2 kOm 1
8 Pesucrop MJIT-68 kOm 1
9 Tpansucrop KT315T 1
10, 43, 45 Pesucropsr MJIT-150 kOm 3
11 Pesucrop MJIT-18 kOm 1
12 Tpansucrop KT315T 1
13 Pesuctop MHT-2,k kOm 1
74 Pesuctop MJIT-1 kOm 1
75 Pesucrop MJIT-3,3 kOm 1
16,17 Pesuctoper MJIT-2,2 kOm 2
18,20 Pesuctop MJIT-680 kOm 2
19,55 Cseroanonst LH3330 2
21 Pesucrop MJIT-360 kOm 1
22 Pesucrop MJIT-1,6 kOm 1
23,28,29,30,31,32 [Tpansuctop KT 361T" 6
24.25.26,27 Pesuctopsr MJIT-22 kOm 4
33, 34, 35, 36 Pesuctopsr MJIT-10 kOm 4
37, 38,39 Pesuctopsr MJIT-620 kOm 3
40,41.42 Cseromnons! LG3330 3
44 biiok u3 2 ceeroanonoB aeyxuBeTHbix KUII185-M 1
46,54 Pesucropsr MJIT-33 kOMm 2
47,52, 57 Juomaer KJ[522A 3
48 Ontpon AO4160A 1

49 Cumucrop TC106-10-4 1

50,51 DnemeHTHl HarpeBatenbHbie EK1, EK2 0

53 Konnencarop K 73-17 1

54 Pesucrop MJIT-33 kOm 1

56 BrikmroyaTens aBapuitHbBIHN (7T10001) 1

58 Muxkpocxema ananorosas KS54CA3 1
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3aganue 6. [loctpoenue nuarpaMm pyHKIMOHAJIBHBIX 3aBUCHMOCTEH

[To MHIUBUAYaTEHOMY 33aHUIO MOCTPOUTH JHMHEHHYIO nuarpamMmy ()yHKIMOHAJIbHOU
3aBUCUMOCTH.
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Pucynok 9. [Ipumep BoITIOJIHEHUS 3a0aHus «JlmarpaMMbl () yHKITHOHATBHBIX 3aBUCHMOCTEI
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IIpumeps! BapuaHTOB 3a1aHuA «/IuarpaMMbl (PYHKIMOHAJIBLHBIX 3aBHCHMOCTEN»

Bapmuanr 1

[TocTpouts quarpammy 3aBucuMocTH H — nmapameTpoB oT Toka 0a3bl 16 GunonspHoro TpaH3u-
ctopa 2T803A npu 3HaueHuu HanpspkeHus Uks = 5 B;
H12 = f (16); H22 =1 (16).

ls, MKA 25000 15000 125000 175000

Hiz, OM 2,53 2,66 2,88 3,12

Hz2, Om 6,67 2,00 3,33 4,67
Bapuanr 2

[TocTpouts quarpamMmmy 3aBUCUMOCTH H — mapameTpoB oT Toka 0a3bl 16 OumonspHoro TpaH3u-
cropa KT502A npu 3Hauennn Hanpspkenus Uks = 5B;
H11 =1 (16); H21 =1 (16).

ls, MKA 3 203 403 603 803 1003

Hi1, OMm 154,12 107,90 61,90 41,35 29,43 21,40

Hz1, Om 56,37 95,07 82,81 70,55 58,28 46,02
Bapuant 3

[Toctpouts auarpammy 3aBucuMOcTH H —napamerpoB oT Toka 6a3bl 10 OumnonsipHoro Tpas-

suctopa 2T911A mnpu 3HadeHuu HanpspkeHust Uks = 1; 28 B;

H21 =f (16); Uxk» =const.

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

H21, Om
Uxo =28 B 18,69 21,30 21,68 23,02
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KonnuectBo
CTpaHMIY
W3MEHEHUS

IToamnuce
pa3paboTunka
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