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1. HEJIX U 3AJAYHU U3YUYEHU A JUCHUITVINHBI

Llenp npenogaBaHus AUCHUILIMHBI — OCBOCHUE 00YYaIOLUIMMHUCS IPUEMOB KOMITBIOTEPHOM Ipa-
¢uku B nporpamme nanoCAD 1 ucnonp30BaHKe ITHX MPUEMOB B IMIPOSKTUPOBAHUH MUIIEBBIX MPO-
W3BOJCTB, IPOTPAaMMHBIX CPEICTB PEJAaKTUPOBAHUA U JEMOHCTPALMM NPE3CHTALUN U MOCTPOEHUS
CXEM, IIPUMEHSIEMBIX ISl IPEJICTaBICHUs pa3pabOTaHHBIX B IIPOLIECCE MPOEKTUPOBAHUS MaTepHa-
JI0B.

OcHoBHas 3aja4a JUCIHILIMHBI — HAYYUTh CTYACHTOB BBINIOJIHATH Ipaduueckue paboThl npu
IIPOEKTUPOBAHUH TEXHOJIOTHYECKUX JIMHUM.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI

[poriecc u3ydeHUs AMCHMILIMHBI HAmpaBieH Ha (hopMHupoBaHHE OO0MIETPO(HECCHOHATBHON
komneTeHuu OITK—2: ciocobeH ocymiecTBIsATh OUCK, XpaHeHHEe, 00pabOTKY U aHAIH3 PO eccH-
OHAJILHON MH(OPMAIIMU U3 PA3IMYHBIX UCTOYHHKOB U 0a3 AaHHbBIX, IPEACTABIATH €€ B TpeOyeMoM
q)opMaTe C UCITIOJIB30BaHUEM I/IH(I)OpMaL[I/IOHHBIX, KOMITIBIOTCPHBIX U CETCBBIX TCXHOJIOFI/Iﬁ, BKJIrO4asa
NPOBEJICHUE PACYCTOB M MOJICITUPOBAHHUE, C YIETOM OCHOBHBIX TpeOOBaHMI HHPOPMAIIMOHHON 0€3-
OIIACHOCTH.

[Tnanupyemble pe3yabTaThl 00yUCHHUS TPU U3YUCHUH TUCIUIUTUHBI, COOTHECCHHBIE C IUTAHUPY-
€MBIMHU pe3yJIbTaTaMH OCBOEHMS 00pa30BaTeIbHON IPOrpaMMBbl, IIPeICTaBIEHbI B Ta0IMIE 1.

Tabmuna 1 — [Tnaaupyembie pe3yabTaThl 00yYeHUS IPH U3YUCHUH TUCIUIUINHBI, COOTHECCHHBIE C

IJIAaHUPYCEMbIMHU PpE3yJIbTaTaMH OCBOCHUSA 06p330BaTeJ'IBHOI7I IIporpaMmabl

Komre- [Inanupye- Kox u [Inanupyemslii Kon
TEHITUS MBIE HaNMEHOBA- pe3yibTar oKa3arest
PE3yNIbTATHI HUE oOy4deHus OCBOGHUS
OCBOCHHS WHAUKATOpa 10 AMCUUTUINHE
oOpa3oBa- JOCTUKEHUS
TEJIbHOM
MIPOrPaMMBbI
OIIK-2 CIocoOeH N-lonk-2: | 3HaTh:
OCyLIECTB- | 3HAeET — o011y10 XapaKTEPUCTUKY 3(0OI1K-2)1
JATh OCHOBHBIE nanoCAD, P-7 Od¢wuc, nporpamm-
MOWCK, Xpa- | HHPOpPMAIM- | HBIX CPEICTB PENaKTHUPOBAHUS H
HEHHE, OHHBIE JEMOHCTpAIMH MPE3CHTAIUH | T10-
00paboOTKy | TEXHOJOTHH | CTPOCHUS CXEM;
U aHalu3 u — TaHeIu UWHCTPYMEHTOB Mpo- 3(OIIK-2)2
npodeccro- | mporpamMm- rpamm; 3(0OIIK-2)3
HAJIbHOU HBIE — CHCTEMBI KOOPIWHAT, CBOMCTBA
nH(pOpMaIUU | CPENICTBa, MPUMHUTHUBOB M TIPUEMBI YIIpaBlie-
u3 BKJTIOYAs HUS CIIOSIMH, TIPHEMBI YIIPaBJICHUS
pPa3iIMYHBIX | POBEJIEHUE | DKPAHOM; 3(OI1K-2)4
WUCTOYHHUKOB | pacyeToB — OOBEKTHYIO TPHBS3KY, MpaBHIIA
u 6a3 U MOJIEJIUPO- | TOCTPOCHUS 0OBEKTOB; 3(0OI1K-2)5
JTAHHBIX, BaHMHE, — mpaBmia ohOPMIICHUS U peaK-
NPEJCTaB- | C YUETOM OC- | THPOBAaHUS uepTexen
TSTH ee HOBHBIX
B TpeObyeMoM | TpeGoBaHUM
¢dbopmare ¢ | uHpOpMaIH-
UCIIOJIb30Ba- | OHHOM
HUEM 6e3omacHo-
CTH.




uHpopmanu-

OHHBIX, KOM- | U/I-20nk-2: | YMmeTs:
NBIOTEPHBIX | YMeeT — OCYUIECTBJISATH paboTy B Ipo- VY(OIIK-2)1
U CETEBBIX | UCIOJB30- rpammax nanoCAD, P-7 Oduc,
TEXHOJIOTHH, | BaTh MPOTPaMMHBIX CPEACTB PENAKTH-
BKJIIOYast OCHOBHBIE POBaHMSI U IEMOHCTPAIMH MTPE3CH-
IpoBeleHUE | nHpOpPMALM- | TALUN U MOCTPOCHHS CXEM;
pacyeToB U | OHHBIC — OCYHIECTBJISITh ITOCTPOCHHUE Tal- VY(OIIK-2)2
MOJEIUPOBA- | TEXHOJIOTHH | JIMIIBI OCHOBHOW HAIHCH;
HUE, u — CTPOMTH YEPTEKHU JCTalIeH, pas- VY(OIIK-2)3
C YUETOM IIpOrpaMM- pe3oB, cedeHuil, 000pyAOBaHMUS,
OCHOBHBIX | HBIC MPOU3BOJICTBEHHBIX 3[aHUM, BBI-

TpeOOBaHUH | cpejcTBa IS | MOJHATH KOMAaHIbl DPEIaKTHPOBaA-
uHpOpMaLU- | OCYHIECTBIC- | HUS YEPTEKCH

OHHOI1 0e3- | HUsA
OIIACHOCTH. | [IOMCKa, Xpa-

HEHWS,

00paboTku

U aHaJu3a

npodeccuo-

HaJIbHOM WH-

dbopmaru

u3

pas3InYHbIX

HCTOYHHUKOB

u 0Oa3 [ad-

HBIX,

npejcTaBe-

HUS €e

B TpebyeMoM

dbopmare.
Biagers:
— HaBbIKaMU pabOThl C MaHEJbIO B(OIIK-2)1
UHCTPYMEHTOB;
— HaBBIKAMHM HACTPOWKH paboueii B(OIIK-2)2
Cpensl;
— HaBbIKAMHU TIOCTPOEHHUsI OO0BEK- B(OIIK-2)3
TOB, TaOJIMII U AUArpamm;
— HaBBIKAMM CO3/IaHUS IIPE3ECHTa- B(OIIK-2)4
LM
— HaBBIKAMM CO3JaHUS U yIpaBlie- B(OIIK-2)5

HUSL 00BEKTaMH B MpOrpaMMe To-
CTPOEHUS CXEM

3. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

VYyeOnas nucuurinHa «KomnbroTepHas rpaduka B MPOEKTUPOBAHUY MMUILEBBIX MPOU3BOICTB»
SBIISICTCS TUCLUILTMHON 0053aTeNbHOM YacTH B CTPYKType 00pa3oBaTenbHOM mporpaMmel. Ee nsyye-
Hue 0azupyercs Ha 3HAHUAX, NMOJYYEHHBIX IPU U3yUYE€HUHU NUCHUIUIMHBI « UHXkeHepHas U KOMIIbIO-
TepHas rpaduka». 3HaHUs, YMEHUS U HaBBIKU, OJTy4YEeHHbIE 00yUYaIOIIUMUCS B XO/1€ U3yUEHHS JTUC-
nuruinHbl «KomnbioTepHas rpaduka B IPOEKTUPOBAHUY MULIEBBIX POU3BOJICTBY», HEOOXOIUMBI IS



BBITMIOJTHEHHS] KYPCOBOM pabOThI 10 AUCHUIUTMHE « TeXHOIOTHsl POU3BOICTBA MPOLYKTOB MUTAHUSY,

a TaKKe JUIsl MOATOTOBKH BBITYCKHOW KBATH(DUKAITMOHHON paOOTHI.

4. COAEP KAHUE JUCIUITJINHbI

4.1 TemMaTH4YeCKHii MJIAH JUCHUNINHDI

Tabmuua 2 — Tematu4yeckuid TIIaH TUCIMILIMHBI U1 00yJYaromuXxcs Mo 3a04HOi Gopme

KonrakTHas pa-
00Ta 1Mo BUAAM
y4eGHbIX 3aHs- g
THIA = g
=] =
= = E g
= > 2 = )
= 5 5 S 2
<] = & = =
HaumeHnoBanue TeM = = < = - 3
< < =% < — (="
2] ] = ) =
@ Ew|l 2 2 5 g
2 2 = = = 2 2 Z o
131 = Z E [=n = > = =
< 2. 25 5 & 2 = E
5 o = & = = = = 2=
© g = =38 g = 2z 2 E
= = = = o S S5 = -
[ = % S = © =3 = e 3
Q > 5} 9 g < S & Q = =
-] < = [ShN>) = Q= S = =
Tema 1: Beenenue.
OO6mmue CBeICHHUS O CUCTEME
H A 12 | 2 1 1 10 KomnnokBuym
nanoCAD. Pabouas cpena
nanoCAD
Tema 2: [IpocTpaHCTBO U KOMIIO-
pocIp 11 | 1 1 10 KomnnokBuym
HOBKa uepTexa
Tema 3: IlocTpoeHne 00BHEKTOB 11 | 1 1 10 KomnokBuym
Tema 4: IlocTpoeHue CIIOXKHBIX
p 12 | 2 2 10 KomnokBuym
00BEKTOB
Tema 5: Odopmienne yeprexeit 10 10 KomnokBuym
Tema 6: PemaktupoBaHue uepre-
. A P p 17 | 5 5 12 Komnoksuym
Kel
Tema 7: Xapakrtepuctuka oduc-
partep ¢ 10 10 Komnoksuym
HBIX nporpamm P-7 O¢uc
Tema 8: Xapaktepuctuka mpo-
TPaMMHBIX CPEJICTB pelaKTHPOBa-
P PEACTE pedt P 10 10 Komnoksuym
HUS U JEMOHCTpAllUU TIPE3EHTa-
197071
Tema 9: Xapaktepuctuka mpo-
paKrep p 11 |1 1 10 Konnoksuym
IpaMM MIOCTPOCHHUS CXEM
3ader ¢ OlleHKOU 4 4
Beero | 108 | 12| 2 10 92 4

Tabmuna 3 — Pacnipenenenne y4eOHBIX 4acOB MO MOIYJISIM JUCIUIUIMHEL (4 Kypc 3a04Holl hopmbl

odyuenusn)
HaunmeHnoBaHue Bua yueOHOM HAarpy3Ku Hroro yacos
Jlexkun 2
JIaGopaTopHble 3aHATHUS 10
[IpakTHyecKue 3aHsATHS -
CamocrosTenbHas pabora 92

KypcoBas pabota




OK3aMeH -
3auer 4
HToro B 3a4eTHBIX €IUHUIIAX 3
Hroro yacon 108

4.2. Onucanue coePKAHUA TUCHUATIIAHbBI

JEKINNHUA 1. BBEJJEHUE. OBIIIUE CBEJEHUA O CUCTEME NANOCAD. PABOYASA CPEJA
NANOCAD

Paccmampusaemvie sonpocul

O6mas nanoCAD: tpeGoBanus k cucteMe, yctaHoBka nanoCAD, 3anyck cuctembl nanoCAD, BBI30B
CIIPABOYHOMN CHUCTEMBI.

[lanenu MHCTPYMEHTOB (CTaHAApTHAs MaHEb MHCTPYMEHTOB, MMaHeJ b CTUIICH, TaHellb CJIOEB, MMAHEIh
CBOHCTB 00BEKTOB, CTPOKA COCTOSTHUS, OKHO KOMaHIHBIX CTPOK, TEKCTOBOE OKHO ); MEHIO; MHCTPYMEH-
TallbHbIE TAIUTPBHIL.

I[TPOCTPAHCTBO 1 KOMIIOHOBKA YEPTEXA

Paccmampueaemvie sonpocwi

CucTeMbl KOOpAMHAT: BBOJI KOOPJMHAT, IEKapTOBbI U MOJIIPHbIE KOOPIUHATBI, OIIPEe/ICHHE TPeX-
MEpPHBIX KOOPJIUHAT (BBOJ TPEXMEPHBIX JEKapTOBBIX KOOPAUHAT).

Hacrpoiika paboueii cpepbl.

CaolicTBa IPUMUTHBOB U YIIPABJIEHUE CIOSIMU: pa3ie/ieHUE PUCYHKA IO CJIOSIM, YIPaBJIECHUE BU-
JUMOCTBIO CJI0sI, OJIOKHPOBKA CJIOEB, Ha3HAUYEHHUE I[BETa CJIOK, HA3HAUYEHUE THUIA JMHUU CJIOIO,
Ha3HauyeHHe Beca (TOJIIKHBI IUHUU) CII010, AaJIUTPa CBOWCTB OOBEKTOB.

VYnpaBieHue 3KpaHOM: 3yMHpOBaHue (YMEHBLIEHHOE H300pakeHNe PUCYHKA, YBEITMYEHHOE U300-
pakeHHE PUCYHKA); TaHOPaMHPOBaHUE.

Jabopamopnas paboma 1. Hauansnas Hactpoiika NanoCAD [5, C. 5-12]
Buvinonnenue pabomet, opopmaernue omuema 8 31eKMPOHHOM Gude, 3awuma 1abopamophou pa-
Oombl 8 OUATI02080M pedcuMe.

Jlabopamopnasn paboma 2. Tloctpoenue rpapuueckoro oobexra «Otpe3ok» [5, C. 13-20]
Buvinonnenue pabomul, ogpopmienue omuema 6 31eKmMPOHHOM ude, 3auuma 1abopamopHoll pa-
Oomul 8 QUATI02080M pedcuMe.

Jlabopamopnasn paboma 3. Co3nanue TeKCTOBBIX cTuiei. Co3manue ocCHOBHOUM HamamucH |5, C.
33-38]

Buvinonnenue pabomul, ogpopmaenue omuema 6 91eKmMPOHHOM 6uoe, 3auuma 1abopamopHoll pa-
Oombl 8 OUATI02080M pedicuMe.

Jabopamopnas paboma 4.—6. Tlocrpoenue ueprexa neranu «Dmanemny [5, C. 39-57]
Buvinonnenue pabomul, ogpopmaenue omuema 6 21eKMpPOHHOM ude, 3auuma 1a60pamopHoll pa-
Oombl 8 OUATI02080M pedicuMe.

Jlabopamopnas paboma 7. Co3qaHyie TEXHOJIOTHUECKON CXEMBI B IPOTPAMME MTOCTPOCHHUSI CXEM
[6, C. 61-66]

Buvinonnenue pabomoi, ogpopmnenue omuema 8 31eKMPOHHOM uode, 3auuma 1abopamopHou pa-
Oomul 8 QUATI02080M pedcuMe.

CPC no oucuunaune. IlpopaboTka TeopeTnueckoro Mmarepuaia. [lonroroBka K KOJJIOKBUYMY.




Ilepeuens 60npocos Kk KOINOKEUYMY

XapakTepucTuka najatomniero MeHto nanoCAD
XapakTepucTHKa Mojib3oBareiibckoro uHTepdeiica nanoCAD
XapakTepucTuka CucTeMbl koopAauHaT B nanoCAD

5. VYAEBHO-METOJAYECKOE OBECIIEYEHHUE JJISI CAMOCTOSITEJIBHON
PABOTbBI OBYYAIOIIIUXCA

B nenom BHeayauTopHas camMoOCTOsATeNbHas paboTa oOyyarollerocsi NMpu H3y4eHUM Kypca
BKJTIOYAET B ce0sl CIeTyIoIue BUIbI padoT:

—IpopadbOTKy (M3yUeHHUE) MAaTEPUATIOB JIEKLIUN;

—YTEHUE U IPOPadOTKy PEKOMEHA0BAaHHON OCHOBHOM U JONOJIHUTEIBHOM JIUTEPATYPHI;

—IOJrOTOBKY K JIa0OPATOPHBIM 3aHATHM;

—IOJrOTOBKY K KOJUIOKBUYMY;

—IOJrOTOBKY K TEKYILEMY U UTOTOBOMY (IIPOMEXYTOYHAs aTTECTAalMsA) KOHTPOIIO 3HAHUHN 110
JUCLUILIMHE (3a4€T C OLEHKOM).

OcHOBHas 707151 CAaMOCTOSITENIbHON paboThl 00yUaroIUXCcsl MPUXOAUTCS Ha MPOPabOTKy peKo-
MEHJIOBAHHOM JINTEPATYPHI C LENbI0 OCBOCHHS TEOPETHUECKOTO Kypca M MOJATOTOBKY K J1aboparop-
HBIM 3aHATHUAM, TEMaTHKa KOTOPBIX MOJHOCTBIO OXBAThIBAET cojiepkaHue Kypca. CamocTosdTenbHas
paboTa Mo NoAroToBKE K Ja00paTOPHBIM 3aHATHSAM MpeAroaraeT yMeHue padorarh ¢ IepBUYHON
uHpopmarnuen.

Jlns npoBeneHUs J1aOOPATOPHBIX 3aHATHH, IS CaMOCTOSITENbHON pabOThl MCHOJB3YIOTCS
y4eOHO-METOIUYECKUe TOCOOUS

EdumoB A.A. KommnbrotepHas rpaduka B IPOSKTUPOBAHUHU MMUIIEBHIX TPOU3BOICTB: METOIH-
Yyeckue yKa3aHusl K J1abopaTopHbIM paboTaMm ISl CTYyAEHTOB HampaieHuil moarotoBku 19.03.01
«buotexnonorusn», 19.03.02 «IIpoxyKThl IUTaHUS U3 PACTUTENBHOTO ChIpbs», 19.03.03 «IIpoaykTs!
HUTAHUS KUBOTHOTO NMpoucXokaeHus», 15.03.02 «TexHonornyeckre MalivHbl U1 000pYIOBaHUE
OouyHOH M 3a04HON popm oOyuenus. Yacts 1. — [lerponaBnoBck-Kamuarckuit: Kamyatl ' TY. — 69 c.
(37IeKTpOHHAs BEpCHs).

Edumon A.A. KomnbrotepHas rpaguka B IpOEKTUPOBAHUU MULIEBBIX TPOU3BOJCTB: METO/IU-
YeCKHUe YKa3aHUs K JJabopaTOpHBIM paboTaM AJsl CTYIEHTOB HampaBiieHHi nmoarotoku 19.03.01
«buorexnonorusy, 19.03.02 «IIpoaykTsl nTUTaHUS U3 PaCTUTENBLHOTO ChIpbs», 19.03.03 «IIpoaykThI
MUTAHUS KUBOTHOTO MPOUCXOXIeHU», 15.03.02 «TexHonornyeckue MalvHbl U 000pYAOBaHUE»
O4YHOM u 3a0uHOM (opMm oOyuenus. Yactp 2. — IlerponaBnoBck-Kamuarckuii: Kamuarl ' TVY. — 67 c.
(371eKTpOHHAas Bepcusi).

Edumon A.A. KomneiorepHas rpaduka B IPOEKTUPOBAHUM MHILEBBIX MPOU3BOACTB: 3aJaHUS
K BBINOJIHEHUIO rpaduyeckoit paboThl AJs CTyIeHTOB HanpasieHuil noarorosku 19.03.01 «buorex-
HoJsorus», 19.03.02 «IIpoayKTsl nUTaHUS U3 PACTUTENBHOTO ChIpbsa», 19.03.03 «IIpoaykTsl nuTanus
KHUBOTHOTO MPOUCXOXKJIEHUsD, 15.03.02 « TexHonaornyeckre MalmHbl 1 000py10BaHHE» OYHOU U 3a-
ouHOM popm o0yuenus. — [lerponasnoBck-Kamuarckuii: Kamuatl TY. — (31eKTpoHHas Bepcus).

6. ®OHJ] OIEHOYHBIX CPEJICTB JIJIsI IPOBEJIEHUA TPOMEKXYTOYHOM
ATTECTAIMHA OBYYAIOIIIUXCA ITO JUCIUITVIMHE

. TpeboBanwmst k cucteme nanoCAD.

. [IpaBuna 3amyck cucremsl nanoCAD.

. [TaHen HHCTPYMEHTOB TOJIb30BaTENBCKOTO HHTEepPeiica nanoCAD.
. CocTaB cTaHIapTHOW MAHEH HHCTPYMEHTOB.

. Haznauenue nmanenu cTuien.

. Haznauenue nmanenu cioes.

. Haznauenue nmaHenu cBOMCTB OOBEKTOB.

. HazHaueHune okHa KOMaHIHBIX CTPOK.

OO\ LN B W —



9. HazHaueHne MHCTPYMEHTAIBHBIX MaJIUTP.

10. Onpenenenue rpaHul] pUcyHKa.

11. Onpenenenue ceTKH.

12. XapakTepucTrKka OpTOrOHaJIBHOTO PEKHUMa BBOJA KOOPMHAT.

13. XapakrepucTuka NpuBSA3KHU K y371aM JUIsl BBOJIa KOOPAMHAT.

14. XapakrepucTuka MUPOBOW CUCTEMBI KOOPAMHAT.

15. XapakTepucTuka 1eKapTOBbIX KOOPIUHAT.

16. XapakrepucTuka MOJISIPHBIX KOOPAUHAT.

17. XapakTepucTuKa OTHOCUTEIbHBIX KOOPJMHAT.

18. Xapakrepuctuka npouecca OJIOKUPOBKHU CIIOEB.

19. XapakTepuctuka npouecca Ha3HauYeHHUs 1[BETa CJIOKO.

20. XapakTepucTHKa Mpoliecca Ha3HAYEHUsI TUIIA JIMHUU CJIOXO.

21. XapaktepucTHKa Mpoliecca Ha3HaYeHHs Beca JTUHUM CIIOI0.

22. XapakTepuCTHKa CTPYKTYphI AJIUTPbl CBONCTB OOBEKTOB

23. XapakTepucTHKa Mpolecca OTCACKUBAHUS.

24. XapakTepuCTHKa NPOLIEcca CMEIIEHHUS.

25. XapakTepHuCTHKa Mpoliecca nepeceyeHusl.

26. XapakTepHCcTHUKa IpoIiecca MpoJ0KEeHUs 00bEKTa.

27. XapakTepuCTHKa MpoIiecca MPUBSI3KH K LIEHTPY TYyTH.

28. XapakTepHuCcTHKa Mpoliecca MPUBSI3KU K OJKaiieMy KBaJpaHTy.
29. XapakTepHuCTHKa Mpoliecca MPUBSI3KH OOBEKTOB K MapalljIeisiM.
30. XapakTepuCTHKa Mpoiiecca MOCTPOCHUS JIMHHM.

31. XapakrepucTuka npoiecca NoCTpOeHUs MHOTOYTOJIbHHUKA.

32. XapakTepuCcTHKa MpoIiecca MOCTPOCHUST KPUBOIMHEHHBIX 00 BbEKTOB.
33. XapakTepucTuka mnpoiecca IpoCTaHOBKH pa3MEpPOB Pa3IUYHbBIX THUIIOB.
34. XapakTepHucTHKa MpoLecca yIAICHUs M BOCCTAHOBIICHHUS OOBEKTOB.
35. XapakrepucTuka mnpoiiecca nepeMenieHuss 00beKTOB.

36. XapakTepuCTHKa Mpoiiecca MoBOPOTa 0OHEKTOB.

37. XapakTepucTrKa mnpoiecca KOmupoBaHUS 00HEKTOB.

38. XapakTepHucTHKa Mpoiecca pa3MHOKEHUSI 00HEKTOB MACCHBOM.
39. XapakTepHucTHKa Mpoliecca 3epKalbHOT0 0TOOpaKeHUsI 00bEKTOB.
40. XapakTepucTrKa mporecca co3aaHus moJ00HbIX 00BEKTOB.

41. XapakTepucTHKa mporecca MacTabupoBaHusi 0ObEKTOB.

42. XapakTepucTuKa mporecca CHITUA (pacok Ha 0ObEKTax.

7. PEKOMEHAYEMASA JIMTEPATYPA

Ocnosnas numepamypa
1. KoMmbloTepHble TEXHOJIOTUU MPH MPOCKTHPOBAHUHM M SKCITyaTallUd TEXHOJIOTUYECKOTO
obopynoBanus: yueb. mocobue / I'.B. Anekcees u np. — CI16.: TUOP/I, 2012. — 256 c. (6 7k3.).

Hononnumenvuas numepamypa

2. Bunorpagos 10.H., Kocoii B./l., Hosuk O.1O. [IpoexTupoBanue npeanpusiTuii MacoMoJI04-
HOM oTpaciu U prI0000Pa0ATHIBAIOIINX MPOU3BOJACTB. TeopeTHUecKre OCHOBHI OOIIECTPOUTEb-
Horo npoekTupoBanus. — CI16.: TUOP/, 2005. — 336 c. (24 3k3.).

3. KoBanesckuii B.U. [IpoekTiupoBanue TEXHOIOTHIECKOTO 000y IOBAaHUS U JIMHUK: y4eO. mo-
cobue. — CII16.: TUOP/, 2007. — 320 c. (35 7K3.).

4. Kouepra A.B. [IpoekTupoBaHue U CTPOUTENBCTBO MPEANPUATANA MICHON TPOMBIIUIEHHOCTH.
— M.: Komnoc, 2008. — 267 c. (5 2k3.).

Memoouueckue yKkazanusa no oucyuniune
5. EpumoB A.A. KommbiotrepHas rpaduka B IPOEKTUPOBAHUHU MHUIIEBHIX TPOU3BOJCTB: METO-
JTUYECKHe yKa3zaHus K JabopaTopHbIM paboTaM AJis CTyACHTOB HarpaBieHui noarotosku 19.03.01
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«buorexnonorusy, 19.03.02 «IIpoayKThl NUTaHUS U3 PACTUTEIBHOTO ChIPbs», 19.03.03 «IIpoayKTs
NUTAHUS )KUBOTHOTO MPOUCXOXKICHHUS» OYHOH M 3a0uHON (hopm oOyuenus. Yacte 1. — Ilerponas-
noBck-Kamuarckuii: Kamuarl ' TY. — 69 c. (3:mekTpoHHas Bepcus).

6. EpumoB A.A. KommbiorepHas rpaduka B IPOSKTUPOBAHUHU MHUIIEBBIX TPOU3BOACTB: METO-
JTUYECKHUE YKa3aHMs K Ja0opaTOpHBIM paboTaMm Il CTYACHTOB HampasieHul moaroroBku 19.03.01
«buotexnonorusn», 19.03.02 «IIpoxyKTel IUTaHUS U3 PACTUTENBHOTO ChIPbs», 19.03.03 «IIpoaykTsl
MATaHUS )KHBOTHOTO MPOMCXOXKICHH» OYHOW M 3a0uHOM (opm oOydenus. Yacts 2. — [lerpomas-
nosck-Kamuarckuii: Kamuatl TVY. — 67 c. (anekTpoHHas Bepcus).

7. EbumoB A.A. KomnbrotepHas rpaduka B MPOSKTUPOBAHUHU MHUIIEBBIX MPOU3BOJICTB: 3a/a-
HUS K BBIITOJTHEHUIO Tpaduueckoit paboThl 17151 CTyIeHTOB HarpaBieHuid moarotoBku 19.03.01 «buo-
texHoaorus», 19.03.02 «IIpoayKTel MUTaHUS U3 PACTUTEIBLHOTO ChIpbs», 19.03.03 «IIpoaykThl nu-
TaHMsI dKUBOTHOTO TIPOMCXOXKICHHS OYHOUM U 3a0uHOU (popm oOyuenus. — [lerponasnosck-Kamuat-
ckuii: Kamuatl TY. — (3nekTpoHHast Bepcus).

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET»

1. Buneokypc mo minatrdopme nanoCAD: [Dnexktponnsii pecypc]. — Pexum pocryna:
https://www.youtube.com/playlist?list=PL837621E815C59F83

2. KysunnoB H. C. K88 nanoCAD Mexanuka. Unxenepras 2D u 3D xommnbroTepHas rpa-
¢duka: yueb. mocodbue. — M.: JIMK Ilpecc, 2020: [Dnekrponnsiii pecypc|. — Pexxum nocryna:
https://dmkpress.com/files/PDF/978-5-97060-839-5.pdf

3. OOyuenue mno nanoCAD c¢ wyna: [OnekTpoHHbI pecypc]. — Pexum nocryna:
https://nanocad.ntpc.ru/obuchenie-po-nanocad-s-nulya

4. Pabota ¢ nmporpammoit nanoCAD. Metoanuka: [DneKTpoHHbIH pecypc]. — Pexxum goctymna:
https://www.bibliofond.ru/view.aspx?id=701297

5. Poccuiickoe obpazoBanue. DepepanbHblii mopTan: [DneKTpoHHbIN pecype]. — Pexum mo-
cryna: http://www.edu.ru

6. DnexTpoHHO-OMbOMMoTeyHast cuctema «eLibrary»: [Dnektponnsiii pecypc]. — Pexxum mo-
cryna: http://www.elibrary.ru

7. DnexTpoHHO-OMOMMOTEeYHast cuctemMa «bykBoem»: [DnekTpoHHBINH pecypc]. — Pexxum mo-
cryna: http://91.189.237.198:8778/poisk2.aspx

8. Omnektponnble karamoru AMBC MAPKSQL: «Kuurm», «Cratbu», «Jlucceprauum»,
«Y4eOHO-MeToInYecKast JJuTeparypa», « Apropedepatsi», «Jleno3utapusiii GoHI: [DNEKTPOHHBIHA
pecypc]. — Pexxum mocryna: http://www.vzfei.ru/rus/library/elect_lib.htm

9. Dnextponnas oubnmoreka auccepramnuii PI'b: [Dnexkrponnsiii pecypc]. — Pexxum mocrymna:
http://www.diss.rsl.ru

9. METOJUYECKHUE YKA3AHUSI /151 OBYYAIOLUXCSI IO OCBOEHUIO
JUCUMIIIAHBI

Mertoarka npenojaBaHus AUCHUIUIMHBI PEATNOIAraeT YTeHue JeKIU, mpoBeaeHue 1abopa-
TOPHBIX 3aHATUHN, TPYIIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTALUN MO OTJACIBbHBIM CIIEHU(PUUECKUM
npobiaemaM qucuMIUIMHEL [IperycMoTpena camoctosTenbHas paboTa 00yqaronmxcs, a TakKe Mpo-
XOXKJCHHE aTTECTAIIMOHHBIX UCTIBITAHUI MPOMEKYTOUHON aTTeCTalluu (3a4€T C OLIEHKOM).

B xone nekumii cTyieHTam ciaeayeT MOArOTOBUTh KOHCIEKTHI JIEKLNN: KPaTKO, CXEMAaTUYHO,
MOCJIeI0BATENbHO (PUKCHUPOBATH OCHOBHBIE MOJIOKEHHUSI, BBIBOABI, (POPMYIUPOBKHU, 0000OIIEHHS; TTO-
M€YaTh BaXHbIE MBICIIH, BBIACIATH KIKOYEBBIE CIIOBA, TEPMUHBI; IPOBEPSITh TEPMHUHBI U MOHATHS C
MOMOIIBIO SHIUKIIONEIUHN, CIIOBapei, CIIPaBOUYHUKOB C BHITUCHIBAHUEM TOJIKOBAHUH B T€TPaJib; 000-
3HAYUTh BONPOCHI, TEPMUHBI, MaTepUa, KOTOPBIM BBI3BIBAET TPYIHOCTH, IOMETUTDH U MOIBITATHCS
HalTH OTBET B PEKOMEHyeMOil inTepatype. Eciau caMocTosTenbHO He yaeTcsa pa3o0parbes B Ma-
Tepuaine, Heo0XoAUMO cHOPMYIMPOBATH BOMPOC U 33a4aTh MPENoJaBaTeli0 Ha KOHCYJIbTAllMH, Ha



71a00paTOPHOM 3aHIATHH. Y IEIUTh BHUMaHNE OHATUSAM, KOTOpbIe 0003HaYeHbI 00513aTENbHBIMU, IS
KQKIOW TEMbI JUCIUILTUHBL.

Y4eOHbIe 3aHATHS JTA0OPATOPHOTO THIIA BKIIFOYAIOT B ¢€0s BBITTOTHEHUE pabOoThI, ohopMiIeHHE
OTYeTa B 3JICKTPOHHOM BHJIE, 3aLIUTY JJAOOPATOPHON pabOTHI B IUATIOTOBOM PEXKHME.

B xone rpynmnoBbIX U MHAMBUAYATbHBIX KOHCYJIbTAIMN 00yYarouiuecs: UMe0T BO3MOKHOCTh
HOJYYHUTh KBAJTU(UIIMPOBAHHYIO KOHCYJBTAIMIO 110 OPTraHU3allMUd CaMOCTOSATEILHOTO YIPaBICHUS
COOCTBEHHOM JIeATENbHOCTHIO HA OCHOBE aHaJlM3a MMEIOIIErocsl y CTy/IEHTa OIbITa O0y4YeHUs], hc-
MOJIb3yEeMBbIX YYEOHBIX CTpAaTeruid, 4epe3 00CyKICHUE CHIIbHBIX CTOPOH U OTPAaHHYCHHM CTHIIS yde-
HUS, a TaK)Ke TIOUCK PECYPCOB, MPEIOCTABISIEMbIX BY30M JUIsSl JOCTUKEHHUS HAMEUEHHBIX pe3ysbTa-
TOB; JUIS pEUICHHS YIeOHBIX 3a/1a4, ISl MOJATOTOBKH K MHTEPAKTHBHBIM 3aHITHSIM, JIJISl MOATOTOBKH
K KOHTPOJIbHBIM TOYKaM, B TOM YHUCJIE UTOIOBOI; IETaIbHO TPOpadaThIBaTh BO3HUKAIOIIUE TPOOIIEM-
HbIE CUTYAIH, OCYIIECTBIIATh MIOMCK BAPHAHTOB MX PEIICHHS, ONPEICATh IPEUMYIIecTBa U OTrpa-
HUYEHUS MCMOJIb3YyEeMbIX CPEICTB JUIS PELICHUS MMOCTABIEHHBIX Y4YEOHBIX 3a/1ay, OOHApyX UBaTh
HE00X0IMMOCTh U3MEHEHHI CLIOCO0O0B OpraHu3ayu cBoei padbotsl. OOydaronrecs IMEIOT BO3MOX-
HOCTb MOJIyYUTh KBATH(PHUIIMPOBAHHYIO KOHCYJIBTALUIO IO TeMaM JUCIHUILIMHBL, BOIPOCaM, Ha KOTO-
pbie 00YUaIOIIUICS HE CMOT CAaMOCTOATENIbHO HAaUTH OTBET B PEKOMEHIYEMOH JIUTepaType.

CamocTtosTenpHas paboTa 00ydaromierocsi o JUCHUIUIMHE BKIIOYACT TaKUe BUIbI PaOOTHI,
KaK:

— COCTaBIICHHE KOHCIIEKTOB OCHOBHBIX MOJIO)KEHUH, IMOHSATHI, ONpeAeNeHHH, OTIEIbHBIX
Han0oJee CI0KHBIX BOIIPOCOB;

— COCTaBJICHHE OTBETOB Ha OCHOBHBIE BOIIPOCKHI U3YYaeMbIX TEM;

— MOATOTOBKY K Ja00paTOPHBIM 3aHATHUSIM;

— BBINOJIHEHHE TpaUYECcKOro 3aaHus;

— MOATOTOBKY K TECTHPOBAHUIO.

B xoz1e camocTosTenbHON paboThl 00yYaromuiics J0KEH CUCTEMAaTUYECKU OCYIIEeCTBIISATh ca-
MOCTOSATEBHBIN KOHTPOJIb X0/1a U PE3YJIBTaTOB CBOEH PabOTHI, TOCTOSIHHO KOPPEKTHPOBATH U COBEP-
[IEHCTBOBATh CIIOCOOBI €€ BBITTOIHEHUSI.

10. KYPCOBOM ITPOEKT (PABOTA)
Brinonnenune kypcoBoro npoekTa (paboThl) He IPEAYCMOTPEHO YUEOHBIM IJIAHOM.

11. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI' Ui, UCTTOJb3YEMBIX ITPU
OCYHUIECTBJIEHUU OBPA30OBATEJIBHOI'O MPOLECCA 110 JUCHUIIJINHE,
BKJUIIOYASA IEPEUEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U
NHO®OPMALMOHHO-CITIPABOYHbBIX CUCTEM

11.1 ITepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yEeMBbIX IIPH OCYLIECTBJIEHUH 00-
Pa3oBaTebHOIO IIpoLecca

—3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI, IPEACTABICHHBIE B I1. 8§ paboyei mporpaMmsl 1uc-
LUATIJINHBI;

—HCIOJIb30BAHUE JIEKTPOHHBIX ITPE3CHTALINAN;

—H3y4YeHHE HOPMATUBHBIX IOKYMEHTOB Ha 0(UIIHAIILHOM caiiTe peiepaibHOro OpraHa ucroi-
HUTEJIBHOM BJIACTH, MPOPAaOOTKA JOKYMEHTOB;

—HMHTEpaKTUBHOE OOIIeHHEe ¢ 00yJaloIMMUCS U KOHCYJIbTUPOBAHUE MOCPEACTBOM DJIEKTPOH-
HOM mouThl, a Takxke B DMOC.

11.2 IlepeyeHb NPOrpaMMHOr0 0Oecne4YeHus1, HCIO0JIb3yeMOro Mpu OCylecTBICHNH 00pa-
30BaTeJBLHOIO0 Mpolecca

[Tpu ocBOCHMM TUCIUILIMHBI UCIIOJIB3YETCS JIMIIEH3HOHHOE MTPOTrPaMMHOE 0OecTieueHHe:

— ornepanuoHHble cucteMbl Astra Linux (Wi vHas onepanyoHHas CCTeMa, BKIIOYEHHAs B pe-
€CTp OTEUECTBEHHOTO MPOTPAMMHOT0 O0ECTICUCHNS);
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— KOMIUIEKT opucHBIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MPOIECCOPa, MPOTPaMMBbI
paboThI C PNEKTPOHHBIMH TA0JIHUIIAMU, IPOTPAMMHBIC CPEJICTBA PEIAKTUPOBAHUS U JEMOHCTPAINH
MpPE3eHTAaINN );

— CHCTeMa aBTOMATHU3MPOBAHHOTO, WH(MOPMAIMOHHOTO MPOCKTHPOBAHUS, MOCIUPOBAHHS
00bexkToB NanoCAD.

11.3 Ilepeyenb MHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
—cnpaBo4Ho-IpaBoBas cuctema KoncynbranT-mitoc http://www.consultant.ru/online
—cnpaBoYHO-IpaBoBas cucrema ["apant http://www.garant.ru/online

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

Jlis npoBeieHN sl 3aHATUH JIEKLIMOHHOTO THIIA, JJA0OPATOPHBIX 3aHITUI, TPYIIIIOBBIX U UHIUBU-
JyalbHBIX KOHCYJIbTALMA, TEKYIIETr0 KOHTPOJISI U TPOMEKYTOUHOM aTTecTallii UCIIONIb3yeTcs yueo-
Has ayauTopust 6-407, B KOTOPYIO BXOAUT HAOOp MeOenn yUeHHUeCKoM Ha 28 mocalouHbIX MecT, |
ayJMTOpHasi JOCKa ¢ MOJCBETKOHM, 1 ctom u 1 cTyn nmns mpernojaaBaress, MHTEPaKTHUBHAS JOCKa,
CTEH/1bl, HA0Op TEXHUYECKOW, HOPMATUBHON U MPAaBOBOM JOKyMEHTAalUUU. AyJUTOPHS OCHAIlIEHA pa-
0OYMMH CTAaHLUSMU C YCTAaHOBIEHHBIM ITPOTPAMMHBIM 00€CTIeYeHUEM.

st caMmocTosITeTbHON paboThl 00yJaIOIIMXCs UCIIOB3YyeTcsl yueOHast ayauropus 6-407, B Ko-
TOPYIO BXOAUT HAOOp MeOenu yuyeHH4ecKor Ha 28 mocaJloyHbIX MeCT, | ayauTopHas JOCKa C MOA-
CBETKOH, 1 cron u 1 cTyn st mpenogasatens, THTepakTHBHAS TOCKA, CTEH/IBI, HA00p TEXHUYIECKOM,
HOPMATUBHOM U MPABOBOM JOKYMEHTAIIMU. AyJAUTOPHUS OCHAIeHa pab0YMMU CTAHIMSIMH C YCTaHOB-
JICHHBIM ITPOTPAaMMHBIM 00€CTICUCHHEM.

Jlns caMoCTOSTENbHON paboThl 00YYAIOMIMXCS UCIONb3YeTCs TakKe KaOMHET yueOHO-ucce-
JIOBaTENIbCKOM paboThl 6-406, 000pyIOBaHHBI KOMIUIEKTOM Y4eOHON MeOenn, KOMITBIOTEPOM C J10-
CTYNIOM B MH(GOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO ceTh «IHTepHeT» U B 3JEKTPOHHYIO HHPOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPELY OPraHU3aluU, IPUHTEPOM U CKAHEPOM.

TexHuyeckue cpeacTBa 00ydeHUs IS IpeICTaBIeHHs yueOHoM nHpopManny 60IbII0N ayau-
TOPUH BKIIIOYAIOT MYJIbTUMEIMITHOE 000py10BaHKe (HOYTOYK, IPOEKTOP, MOOUIIBHBIHN IKpaH, HHTEP-
aKTHUBHAs JI0CKa).

MynbTUMeamMaTepuabl: 1EMOHCTPAIMOHHBIE 3JIEKTPOHHBIE MaTepuaibl K JIEKIIMOHHOMY
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http://www.consultant.ru/online
http://www.garant.ru/online

JIONOJITHEHUS 1 UBMEHEHUSA B PABOUYEN ITIPOT'PAMME

JlomosiHeHusi M U3MeHeHMsI B padoueii mporpamMmme 3a / Y4eOHbIii roj

B pabouytro nporpammy no quctuminHe «KoMmbeiorepHas rpaguka B IpOSKTUPOBAHUM TTHIIIC-
BBIX MPOU3BOJACTB» s HanpasieHus: moAroToBku 19.03.01 «bruoTexHOIOTHA» BHOCATCS CIEAYFO-
1[1€e JOMOJIHEHUS U U3MEHEHUS:

I[OHOJ'IHGHI/ISI N U3MCHCHUS BHCC

(momxuOCTH, ®.1.0., MoaNHCH)

PabGouass mporpamMma mepecMoTpeHa W o00peHa Ha 3acemanuu Kadenpsl «TexHomoruu
MUIIEBBIX POU3BOJICTBY»
« _» 202 1.

3aBemyromuii kadeapoit / /
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