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[IporpamMma pexoMeH10BaHa K YTBEpKIE€HUIO yueHbIM coBeToM MHOJI,
npotokoi ot 19.02.2025 Ne 1

PaGouas nporpamma 3apeructpupoana B YMYVY, Ne 11.03.04-11-9
Havansauk MO / E.I'. CeBprokosa /
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COJAEPKAHUE
Ilenu u 3a1a4u OCBOCHUS JUCLUAIIIINHBI

MecTo JUCIUIUIMHBI B CTPYKTYype 00pa3oBaTeIbHON TPOrpaMMBbl

Komrmiereniwn oOydarortierocsi, popMUpyeMbIe B pe3YJIbTaTe OCBOCHUS IUCITUTLTHHbI
(Moyrst)

[lepeueHb MIaHUPYEMBIX PE3yIBTATOB O0YUYEHUS IO TUCIUTUIMHE,
COOTHECEHHBIX C IUTAHUPYEMBbIMU pe3yiabTaTamu ocBoeHust OI1 BO

CtpyKTypa 1 cofepaHue TUCHUTIITUHBI
Texylmil KOHTPOIb YCIIEBAEMOCTH W IPOMEKYTOUHAsT ATTECTALWsI 110 UTOram
OCBOCHUSI JIUCLIIUTUHBL

YVueOHO-METOMUECKOE 00ECIIEUEHNE JUCLIATUINHEI
NudopmanmoHHoe obecTieueHNE TUCITUTUTHHBI

OO6pa3oBarenbHble pecypchl sl HHBAJIUJIOB U JIULL C OB3

MarepuanbHO-TEXHIYECKOE 00ecTieueHrEe, HEOOXOMMOE [Tl OCYIIIECTBIICHHS
00pa30BaTENbHOTO MPOLIECca 0 UCLIUILUIMHE

MeTtoauueckue PCKOMCHOAIKN 06y11a101111/1Mc;1 10 OCBOCHHUIO JUCHHUIIINHEI ...

O1ieHOYHBIE CPEACTBA 111 KOHTPOJISI OCBOEHUS JUCUUTLIMHBI
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1. OEJIA U 3AJAYU OCBOEHUSA JUCHUITJINHBI
1.1.1lenmu ocBoeHUst qucHUIIINHB «H)XeHepHas rpadukay
Lenpro ocBoeHust AucHUIIINHBI «H)XeHepHas rpaduKa sBISETCS BRIPAOOTKA Y CTYICHTOB
3HaHUA OOLIUX MPaBMII Pa3pabOTKH, BHITOJHEHUS U 0OpaIeHHsI KOHCTPYKTOPCKON JOKYMEHTAINH
C UCIOJIH30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.
1.2. 3agaun 0OCBOCHHUS TUCUIUILTAHBI (MOTYJIs):
3amagamu U3ydeHus UCHUTUTHHBI «HX)eHepHas rpaduKay sSBISETCS:
- pa3BUTUE MPOCTPAHCTBEHHOIO TMPEJICTaBICHHS U  BOOOPa)KEHUS, KOHCTPYKTHUBHO-
reOMETPUYECKOT0 MBIIIUICHHUS! Ha OCHOBE Irpa)u4ecKUX MO/IEIeH MPOCTPAaHCTBEHHBIX (hopM;
- BbIpa0OTKa 3HaHWM 1O mpaBwiIaM OQGOPMIICHHS KOHCTPYKTOPCKOW JOKYMEHTAIlMH B
cooTBeTcTBUM co cTtanaapramu ECK/;
- BJIaJICHHE METOJIaMU M CPEACTBAMHU MOCTpOoeHUs U rpeodpazoBanus 2D u 3D- moneneit
TeOMETPHUYECKUX OOBEKTOB C IOMOLIBIO rpauuecKrx HHPOPMAITUOHHBIX CUCTEM.
- YMEHHE BBIMOJIHATH KOHCTPYKTOPCKO-TEXHOJIOTUYECKYIO IOKYMEHTALIUIO U3/IETHiA,
OTBeUarolyr TpedoBanusM 1 pekomernausam ECKJ], ¢ ucnonp3oBanueM rpaguaeckux
MH(OPMAILIMOHHBIX CUCTEM.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT' PAMMBI

VYuebnas mucumiuimHa «WHkeHepHas Tpadukay BKIOYEHA B 00S3aTENbHBIA IepedeHb
JTUCIUILIMH B paMkax 6a3oBoii yactu broka 1 (b1.5.9), yctanosnennoro ®I'OC BO.

JucnumuimHa 6a3upyeTcst Ha clieayromei nucinuiuimae: «UepueHne» B 00bEMe Kypca cpeHen
mKoJbl. TpeGoBaHUA K 3HAHUSIM U YMEHMSM U1 U3YYSHUSI JUCLUIUIUHBL:

- 3HaTb OCHOBHBbIE IOJIOKEHUSI TEOMETPUU U UEpPUEHUS B 00BEME CPEIHEN IIKOJIBI;

- YMETh HOJIb30BATHCS YEPTEHKHBIM UHCTPYMEHTOM C LIE€JIbIO IIOCTPOCHUS YepTexa.
«Umxenepras rpaduka» oOecrmeynBaeT CTyIeHTa HEOOXOJUMBIM OO0BEMOM HH)KEHEPHO-
reoMEeTpUYECKUX 3HAHUM, Ha 0aze KOTOpbIX Oyayluil cienuanuct OyaeT rpaMOTHO pa3padbaThiBaTh
U BBINOJHATh TEKCTOBYI0 M TpaUUYecKyr0 KOHCTPYKTOPCKYIO IOKYMEHTAIIUIO DJIEKTPOHHBIX
YCTPOMCTB C MCIIOJB30BAaHMEM CHCTEM aBTOMAaTHU3MPOBAHHOIO NPOEKTHPOBAHUS B Ipolecce
00yueHus1, BBIMOIHEHUs KypcoBbIX paboT u BKP.

3. KOMIIETEHIIUU OBYYAIOLIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
Tabmuma 1- dopmupoBaHue KOMIIETEHIIUN 1O TUCIUILIMHAM

HaunmenoBanue Cemectpsl, GopMUpOBaHUS TUCIIUIUTHHBI

JUCLUIUINH, Komnerenunu Gepyres u3 Y4eOHOro 11aHa o HalpaBIeHUIO TOATOTOBKH
hopMupyromUXx OakayiaBpa /crienanancTa/MarucTpa»

KOMIIETEHITUIO 1 2 3 4 5 6 7 8
COBMECTHO

OIIK-4

Hucenepnasn zpaguxa

Hngpopmayuonmnvie
MexHoI02UU

Buinonnenue u 3awyuma
BKP




4. HEPEYEHDb INTAHUPYEMBIX PE3YJIBTATOB OBYUEHUA 11O JUCHUIIVIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA OIl
Tabnuna 2- [lepedeHp MIaHUPYEMBIX PE3YJITATOB O0YUYEHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yIbTaTaMUi OCBOCHUS

KOL[ u KO}I U HAMMCHOBaHH¢E HHaHpreMble pe3yJabTaThbl Oﬁy‘leHHH mo AMCHUIIJINHE OIIeHO‘lHLIe cpeacrea
HaMMEHOBaHUe HHAUKATOPA Tekywmero IIpome:xxyTO4YHOM
KOMIICTCHIIMU JOCTHIKCHUA KOHTPOJIA arTrecranumu
KOMIICTCHIIUN

OIIK 4 NOITIK-4.2. 3HaTh: VYMmerTs: Brnanets: TecTsl Mo TeMaM, Tect no kypcy.
CriocoGen [pumeHsieT OcHOBHEIE BemonHsTe HaBBIKaMH pabOTBI B | BOIIPOCHI VIS 3amanus 1

MOJIOKEHHUSI €IUHOU KOHCTPYKTOPCKO- rpaduuecKux cobecei0BaHusI. BBIIOJIHEHUS
IIOHUMATh TpeOOBaHUS U 9

CHCTCMBbI TCXHOJIOTHUYICCKYIO I/IH(bOpMaHI/IOHHI)IX KOHTpOJ'H)HbIC 3a4C€THOU
NPHHLKIBL PA0OThl | PEKOMEH/ALHH KOHCTPYKTOPCKO# JIOKYMEHTAIHUIO H, CHCTEMaXx NpH BONPOCHI K OTYETaM | TpaUUeCcKoii paboThl
COBPEMCHHBIX €IMHOI0 CTaHJaapTa JIOKYMEHTAIUH. OTBEYAIOIIYIO paspaboTke 0 J1ab0paTOPHBIM
UH(GOPMAIIMOHHBIX KOHCTPYKTOPCKOM O6mue npaBuia TpeOOBaHUSIM U TEKCTOBOU M pabotam.
TeXHOJIOTHII 1 JIOKYMEHTAIUH U BI)IHonHeuHI/I;I peKOMEHALMAM KOHCprKTOpCKO: 3anaHus K

yepTexken. ECK/I, c TEXHOJIOTMYECKON KOHTPOJIbHBIM
HCIIOJIB30BAaTh UX COCTaBJIACT M

eTOIbI U CPEACTBA | HUCIOIB30BaHHEM JOKYMEHTAII! paboTaM 1o TeMaM.

JUIA penreHus 3a1a4 | KOHCTPYKTOPCKO- IOCTPOCHHS 1 rpaduaecKux
po(hecCHOHANBHOM | TEXHOJIOTUYECKYIO npeoOpazoBanus 2D | mH(MOPMAITMOHHBIX
JIESITENLHOCTH JIOKYMEHTAIUIO u 3D- mozneneii CHCTEM.

Te€OMETPHUYECKUX
00BEKTOB C
MTOMOIIBIO
rpaduyeckux
MHPOPMALMOHHBIX
CHCTEM.

PaGoTtats co
CHpaBO‘IHLIMI/I
CHCTEMaMH TIpU
pa3paboTke
JIOKYMEHTALIUH.
Co3aBaTh
TpEeXMEpHBIC MOICITH
U3AEIIUN U
(dhopMupoBaTh Ha UX
OCHOBE YEPTEKH.




5. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

5.1 PacnipenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM pPadoT
1o ceMecTpam
OO6mas Tpyao€MKOCTh JMCIUIUIMHBI cocTaBiseT 4 3ad.en. 144 dvaca, pacrpeneiieHHue
9acoB IO BHJIaM pa0OT ceMecTpaM IPECTaBICHO B TabuIe 3.

Tabmuma 3
Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAaM PadoT Mo ceMecTpam

TpynoémkocTsb B 4ac
Bup yueOHoii padoThl Bcero Mo
wac. cemMecTpam
1 cem

DopMaT U3yueHus TUCIHHIIHHBI
OO01mast Tpy10€MKOCTb JTUCLMILINHBI 110 Y4€OHOMY IUIaHy 144 144
1. KonrakTHas pa6ora: 11 11
1.1. AyautopHas pa6oTa,B TOM YHCJIE: 6 6
3aHATHA JeKIMoHHoro Trmna (JI) 3 3
3aHsTHsI ceMuHapckoro tuna (I13-cemunapsl, mpaxT. 3aHATUSA
¥ 1p)
naboparopusie padboTs (JIP) 3 3
1.2.BHeayauTopHasi, B TOM YHcJIe 5 5
KkypcoBast pabora (mpoekt) (KP/KII) (koHCYNBTAIINS, 3a1TUTA)
TEKYIINI KOHTPOJIb, KOHCYJIbTAIIMH M0 TUCIUIUINHE 3 3
KOHTaKTHas paboTa Ha mpoMekyTogHoM KoHTpose (KPA) 2 2
2. CamocrositesqibHasi pa6ora (CPC) 129 129
pedepar/scce (MOATroTOBKA)
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) 40 40
KOHTpOJIbHAs paboTa
kypcoBas pabora/mpoext (KP/KII) (moaroroska)
CaMOCTOSTENIFHOE U3yUCHHE Pa3/elIoB, CAMOIIOJATOTOBKA (TIpopaboTKa U 89 89
MOBTOPEHHE JIEKIIMOHHOTO MaTepHalia 1 MaTepHaja yieOHUKOB M yUeOHBIX
mocoOuii, MOATOTOBKA K JJAOOPATOPHBIM U IMIPAKTUYECKUM 3aHITHSAM,
KOJUTOKBUYM H T.J1.)
3auer ¢ oneHKoi 1 4 4




5.2. Conep:xanue JMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM

Tabnuna 4 -Conepkanue IUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilnanupyemble Buasbl yue6Hoii padoThl
(KorTpoIHpYeMLic) Konrakrhast HaunmenoBanue Peanuzanus HaunmeHoBanue
Pe3yabTaTHI padora s 8
OCBOCHIIS: 3 3 = s o HCIO0JIb3YyeMbIX B paMKax ) pa3paGoTaHHOrO
koxa YK; OIIK; IIK HaumeHnoBanue pasnesnos, Tem g E gl E § E E % Bua CPC12 ACTHBHbIY A Tparcectoi JaeKIporHoro
 RHIEKATODLI ; 2 i § " E 50 HHTEPAKTUBHBIX MOATr0TOBKHU Kypca
= EZ|lz=E| s & o0pa3oBaTe/bHBIX | (TPyA0eMKOCTb B | (TPYyIOEMKOCTH B
POCTIDREIIB 2 %é SRl 28 < TeXHOIOTHIT Jacax) Jacax)
KOMIIEeTeHIUH é = g g g 3 g
= =
OIIK 4 Pazgen 1. UnxeHepHas rpaduxa. 2D-TexHoJiorus
Tema 1.1. IMpesenrarys
MeTo/1bl IPOEUPOBAHHSI. 05 2
KommnekcHblil yepTex.
Tema 1.2 IIpoexkunoHHOE Bemmonnenne PI'P | Ilpesenrtanus
YepUYCHHUE. «Bunpm».
I'OCT 2.305-2008 «H300pakeHus — «Pazpe3by.
BHJIBI, pa3pe3bl, CEUCHUSD) 05 «Cedenus
Odopmnenue yeprexa. Popmarhl, 30
MacITalObl, TUHUU.
Nzobpaxenns. Bugpl. Pa3pes.
CeueHusl.
Tema 1.3
Hanecenue pazmepoB 0.5 3
I'OCT 2.307
JlabopaTopHas padora Nel Bemonnenne PI'P | Otder mo
Hanecenue paszmepoB 1 5 Hanecenue n1abopaTopHOi
pasMepoB pabote
Tema 1.4 [Ipe3enrtanus
Buanl coequHennii cocTaBHBIX YacTen Tect
W3IEIHSL. 05 10
Nzobpaxenue u o003HaYCHNE
pe3n0bl. PazneMHBIC cOeTMHEHUS.




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJbTaThl

OCBOCHUSI:
koa YK; OIIK; IIK
W HHIUKATOPBI
JAOCTHAKEHUS
KOMIeTeH Uit

Buasbl yue6Hoii padoTsl

KonrakrHas
6 ® e HaumenoBanue Peanusanus HaumenoBanue
a6ora
P E e HCIIOJIB3YeMbIX B paMKax pa3paGoTaHHOro
= 9 .
o |F o8| 55 12 AKTHBHBIX H IIpakTn4eckoii DJIEKTPOHHOI0
HaumeHnoBanue pasiesnos, Tem < E |2 S = o e Bux CPC
= 2537 58§ @) HHTEPAKTUBHBIX NOATOTOBKHU Kypca
o c ~.\ L
= = £ 2| 5 s 6 00pa3oBaTeIbHBIX | (TPYI0€eMKOCTh B | (TPYIOE€MKOCTb B
= =9 EE|l S0 .13 15
218 l§ 25 2¢ = TEeXHOJIOTHii yacax) Jacax)
c o &S| O =
= S = 5
Tema 1.5 Oryer mo
Buapl uznenuii 1 KOHCTPYKTOPCKHUX 1mabopaTopHOi
JOKYMEHTOB. DCKHU3bI U pabouue 05 5 pabote
ueprexu aeraneit. [llepoxosarocTs '
MOBEPXHOCTEN
JlaGopaTopHasi paGora No2.. [Ipesenranus
OCKH3 IeTalll C HaTyphl TUIA 1 10
«tyuep»
Tema 1.6 [Ipesenrtanus
COOpoUHBIH YepTeX. Tect
Crieruukariusi. 0.5 9 Oruer o
nmabopaTopHO
pabote
JlabopaTopHasi padora Ne3. Brmomnenune PI'P | IIpesentamms
Co6opounslii ueprexk «CoequHEeHUE Co6opounsrii ueprex| Tect
JeTanei MTbKOWN 1 15 «CoennHeHnne
JleTanei MInIbKON
PI'P 40
HToro 3a cemecTp 3 3 129




6. TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHASI ATTECTAIIAA IO UTOT'AM OCBOEHUS IUCHUITIAHBI.

TunoBble KOHTPOJIbHBbIE 32/IAHUSI UJIH HHbIE MATEePHAJIbl, He00X0AMMBbIE JIJIsl OLEeHKH U 3HAHMI, YMEeHUIl, HABBIKOB U (WJIH) ONbITA
AeATeJIbHOCTH, XapaKTepu3YIUIMX 3Tanbl GopMHPOBaHHUS KOMIIETeHIMI B NpoLiecce 0CBOEHUS 00pPa30BaTe/ILHOM 1eITeJIbHOCTH

Tabmuua 5
JleKIIHOHHBIE JIabopaTopHBbIC 3aHATHS CamocTosiTe1bHasi padoTa
Howmep Haume |@opmupyemele 3aHATHA
pasacna | HoBaHue |[KomnereHImH | IIpomemypa |HammeHo- ITpouenypa HaunmenoBanune IIponenypa oneHUBaHUS HanMenoBanne OLeHOYHBIX
pasnena OLICHWBAHMS [BAHHUE OLICHUBAaHHsA OLICHOYHBIX CPEJCTB CpencTB
TUCLIUTUIMH OLICHOYHBIX
BI cpeacTs
1 HNnxenep OIIK-4 | Bomoxaenne | Kommiekr | Bemonaenue 3amaHus 711 KOHTPOJBHBIY BBIMOTHEHNE KOHTPOIBHBIX| 3adaHus [Uisl paboT o
Has TECTOB TECTOB II0 | KOHTPOJBHBIX  [paboT. pabot BapUaHTaM.
rpaduka. TEMaM. 3aaHUI 3ajanus o TeMam BrinonHeHnue qoMamHux PI'P:
Brinonnenue 11a00paTOPHBIX paboT 3aaHui «IIpoekimoHHOe YepueHue»
11a00paTOPHBIX Beinonuenune pacyeTHo- «HaHecenue pa3mMepoB»
pabor rpapuaeckoit paboTl. «C6OpouHBIii uepTexK

«CoennHenne neraneu
IIITHILKOM»




KOMIUIEKT OLIEHOYHBIX CpencTB fABIsAETCS HeoTbeMiemol yacTbto POC M XpaHUTCS Ha
kadenpe «mxenepHas rpadukay.
Texymuii KOHTPOJIb OCYIIECTBIISIETCS 10 BCEM BUJaM YU4eOHOTO Mpoliecca: TeCTUPOBAHUE 110
TeMaM JIEKIIMOHHBIX 3aHATHUH, BBINOJIHEHHE Ja00paTOPHBIX pabOT, BBHIIIOJIHEHUE PACUETHO-
rpaduueckoit paboThl, KOHTPOIBHBIE PAOOTHI.

6.1. Onucanue noxkasarejeil 1 KpUTEepHeB KOHTPOJIA YCIIEBA€MOCTH, ONMMCAHUE LKA
OLlCHUBAHMS

Jlisl OLIeHKU 3HaHWM, yMEHUH, HaBbIKOB U (hOPMUPOBAHMS KOMIETEHIUH 10 JUCLUILIUHE
IPUMEHSETCS 0aJVIbHO-PETHHIOBAasl CUCTEMA KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYJIEHTOB.

B ocHOBY OaylIbHO-pEHTHHIOBOM CHUCTEMBI IOJOXKEHBI IPUHIMIBI, B COOTBETCTBUU C
KOTOpPBIMH  (DOPMUpPOBAHME pPEUTHMHra CTYJAEHTa OCYIIECTBISETCS B XOAE TEKYIIETo,
IPOMEKYTOUHOIO KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMi 3HAHUH.

Tabauua 6
HIxana 3adeT ¢ OEHKOM
3auer
OLICHUBAHUA

85-100 OTan4HOo

70-84 Xopoio 3a4er

60-69 Y 10BNETBOPUTEIBHO

0-59 HeynosneTBopurenbHO He3adeT
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Ta6auna 7 — Kpurepuu onleHUBaHUs pe3yabTaTa 00y4eHHs M0 JUCHUILVIMHE U IIKAJIA OLleHHBAHUS

Koa u Koa u HaumeHoBaHMe Kputepun ouennBanus pe3yjabTaToB 00y4eHUsI
HaMMEHOBAaHUE HHAMKATOPA JOCTUKCHUS Orenka Orenka OreHka Orenka
KOMHIETCHIIMU KOMIETCHITHH «HEYJIOBJETBOPHUTEJIbHO» | «YAOBJETBOPHTEILHO» / «xopomo» / «OTJIHYHO» /
/ «HE 3a4TEHO «3a4TECHO» «3a4TEHO» «3a4TEHO»
0-59% 60-69% 70-84% 85-100%
OT Max pPEUTUHTOBOM OT Max pPEUTUHIOBOU OT Max pPEUTUHIOBOU OT Max pPEUTUHTOBOM
OLICHKHU KOHTPOJISL OLICHKHU KOHTPOJISL OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS
OIIK 4 HOIIK-4.2. He 3HaeT ocHOBHEIE TIpaBMIIa B ocHOBHOM 3HaeT 3HaeT OCHOBHBIC NTpaBMiia | 3HAeT OCHOBHBIE IPABHIIA
CriocoGen [Ipumenset TpeOOBaHUS U odopMIICHHS IepTeXKEH 1o OCHOBHEIE IIPaBUIIa odopmIIeHHS YepTexel o | oOopMIICHHS YepTEkKeEH 1Mo
TOHUMATD peKOMeHAanU ECK/J; conepxxanue oOpMIICHHS YepTeKEH 1O ECKI; conepxanue ECKJ;
TIPUHIAIB paGoThl | CIMHOTOCTAaHIApTa KOHCTPYKTOPCKOMH ECK/, B oTnenbHbIX KOHCTPYKTOPCKOM CriocobeH yBepeHHO
COBPEMEHHBIX KOHCTPYKTOPCKOM JOKYMEHTaIHU. CITyqasx 3aTpyJHIETCS B JOKYMEHTALIHH. BBITIOJTHATB 9CKH3BI U
MH(pOPMALMOHHBIX | AOKYMCHTALIMH U COCTABIISICT He MosxeT BBINOJHATE 3CKU3bI U | ONPECTICHHU COICPHKAHHS Croco0eH BBINOJHATD paboune YepTexu aerajiei ¢
TEXHOIOTHIL 1 KOHCTPYKTOPCKO- paboune uepTexu aerauei ¢ pabouux U cOOPOYHBIX 3CKU3BL U pabouue HaTypBl; BBIIOJIHATH pabodue
HCIIONB30BATD MX TEXHOJIOTNYECKYIO HATypBl; BBIOJHATH pabodue 4yepTexel, He Bcera MOXKeT | dYepTexu Jeraineid ¢ YepTexkKHU JIeTallell Ha OCHOBE
JUISL pelenns 3agay | AOKYMCHTALUIO YepTexKHU JieTalell Ha OCHOBE HOHATH TEOMETPUIO AETANH, HaTypBl, paboune YepTexxu | COOPOUHOTro YepTexa,
1pOdECCHOHANBHOI cOOPOYHOTrO uepTexa, U37eIys. JieTajell Ha OCHOBE TPEXMEPHOH MOJENH; YUTATh
JeATebHOCTH cOOpOYHOro uepTexa, YepTEKHU; UCTI0Ib30BATH
TPEXMEpHOIT MoeIN CTaHIapTHI U APYTHE
JormyckaeT HETOYHOCTH HOPMAaTHBHBIC TOKYMEHTBI
pu opopMIICHUN pu pa3padboTke
JOKYMEHTAlMH, BEIOOpE TEeXHUYECKOH JTOKYMCHTALUH;
ONTUMAJBHBIX
n300pakeHui, HAaHECCHUH
pa3Mepos.
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7. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

7.1 YyeOnas aureparypa

711

7.1.2

NwxenepHas rpaduka : YueOnuk / A. A. Uekmapes. - 7-¢ uza.,crep. - M. :BoicuL k.,
2006. - 365 c. : wn. - [Ipui.:c.350-354.-[Ipenm.yka3.:c.356-359. - bubnuorp.:c.355. -
ISBN 5-06-003727-4

Wmxenepnas 3D-komnbroTepHast rpaduka :Yued.mocobue ans GakamaBpoB / A. JL
Xetidern [u ap.] ; FOxuO-Ypan.roc.yu-t; [lox pen.A.JI. Xetdena. - 2-e uza.,nmepepad.u
not. - M. : FOpaiit, 2012. - 464 c. : un. - (bakanasp). - bubnuorp.:c.463-464. - ISBN
978-5-9916-1477-1

7.2 CnpaBouHo-Oubauorpaduyeckas Jureparypa.

7.2.1

71.2.2

Wmxenepnass rpaduka:Yued.mocoone / M. HO. CxobGemeBa [u ap.] ; HITY
uM.P.E.AnekceeBa. - H.Hosropon : [b.n.], 2008. - 183 c.: w1 - Ilpun.:c.180-182. -
bubmuorp.:c.179. - ISBN 978-5-93272-617-4

JlabopaTopHbIii MPAaKTUKY 10 HHXKEHEPHOW KOMIBIOTEpHOH rpaduke:Yueo.
nocobue/T.B.Kupunoseix, K.JI.Yepnoranosa; HI'TY. - H.Hosropom : W3a-Bo
HI'TY, 2018. - 101 c.: un. - bubmuorp.:c.101. - ISBN 978-5-502-00999-7

7.3 MeToauueckue YKa3zaHusi, pEKOMCHAAIUMUA U IPYIHE MaTEePpHAJIbI K 3AaHATHAM

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

[TpoekiyonHOE 4YepueHue: ydyeOHO-MEeTOAMYEeCKOoe NocoOue s CTYAEHTOB BCEX
crienuanbHOCTEH JAHEBHOW U BeuepHed ¢opm oOyuenus / HI'TY um. P.E.Anekceesa;
coct.: E.E.I'onuapenko u ap.- H. Hosropona, 2021 - 32 c.

Hanecenue pazmepoB. Meroanueckoe nocodue aJis CTyIEHTOB JHEBHOM U BedepHEH
dopm Beex crermanbroctedt / HI'TY um.P.E.Anekceesa, Kad."Umxk.rpaduka"; Cocr.:
T.B.Kupumnossix, K.JI.Uepnotanosa, E.E.I'onuapenko,— H.Hosropon, 2018 -24 c.:
WL

Pe3nObl.  Kpenéxusle wusnenus. PazpéMHble coeauHenus:Metoa.mocobue s
CTY/IEHTOB JHEBHOM M Bed.popmbl 0Oyuenus Bcex crnen. / HI'TYum.P.E.Anekceesa,
Kad."Unx.rpaduxa"; Coct.:E.E.I'onuapenko, T.B.Kupunossix, K.JI.UepHoTtanosa;
OtB.pen.K.JI.Yepnoranosa. - H.Hosropon : [b.u.], 2017. - 40 c.:un. - [pun.:c.32-309. -
bubnuorp.:c.40.

Hepaszvemuble coenquHeHUsMeToauuecKoe IMOCOOMe il CTYJIEHTOB JIHEBHOW M
BeuepHeit  ¢dopm  Bcex  cnemmansHocter /  HITY  um.P.E.Anekceesa,
Kad."Unx.rpagpuka"; Coct.: T.B.Kupumnossix, K.JIL.Uepnoranosa, H.Hosropon,
2014 -16 c.: mi.

Ocku3bl U paboune yepTexku Jnetanel Meroanyeckoe mnocodbue JUisl CTYAECHTOB
nHEeBHOW W BeuepHeir ¢opm Bcex crenuanbHocteit / HI'TY wum.P.E.Anekceea,
Ka¢."Unx.rpagpuka"; Cocr.: T.B.Kupumiossix, K.JI.UepnoranoBa,— H.Hosropon,
2011 -32 c.: m.

Beimonnenue cOopouHbIXx uyepTexked. Meroauueckoe 1ocobue s CTYIACHTOB
nHEeBHOW W BeuepHei (opm Bcex crenmanbHocTeit / HI'TY wum.P.E.Anekceesa,
Ka¢."Unx.rpagpuka"; Coct.: T.B.Kupumnossix, K.JIL.Uepnoranosa, H.Hosropon,
2015 -26 c.: mi.

Y4ebHOo-MeToIn4YecKoe MocoOre Mo BIMOJHEHHIO YePTEXKeH U TPEXMEPHBIX MOJenei
JeTanei 3youaToi mepeaadn i CTYJAEHTOB BCEX CIICIl. JTHEBHOW M BeuepHei (hopm
ooysenuss /  HITY  um.P.E.AnekceeBa,  Kad."Umxk.rpapuxa"; Cocr.:
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T.B.Kupumnossix, E.E.I'onuapenko, K.JI.Uepnotanosa, E.B.Iloroqun — H.Hosropog,
2020 -27 c.: um.

7.3.8 Yd4eOHO-MeTOAMYECKOE TOCOOHME K BBIMOJHCHUIO MPUHIMIHATBHBIX CXEM B Kypce
«HxeHepHass KoMIbloTepHasi Trpaduka» A CTYIEHTOB HH)XEHEPHO-TEXHUYECKUX
crieraibHOCTell JHEBHOM U BeuepHeir Gopm oOydenus / HI'TY um.P.E.Anekceesa,
Kad."Umx.rpaduka"; Coct.: T.B.Kupumnossix, K.JI.UepHoranosa, — H.Hosropon,
2018 -26 c.: umn.

7.3.9 HWnxenepHas rpaduka: CXxemMbl MNPUHIUIUAIBHBICE JJICKTPUYECKHE. YUeOHO-
METOAMYECKOE MMOCOOHE IO BBIMOJHEHHUIO HJIEKTPUYECKUX CXEM JUISA CTYIEHTOB BCEX
crienuaabHOCTeH AHeBHOM W BeuepHed dopm obOydenus/ HI'TY um.P.E.Anekceena,
Kad."Umxk.rpaduka"; Cocr.: M.JL.Myxuna, E.E.I'omuapenko, M.FO.Cangakos-
H.Hosropoga, 2019 -19 c.: uin.

7.3.10 [leranmupoBanue cOOpOYHOro dYepTeka. YUeOHO-METOAMYECKOe Toco0ue  uis
CTYJICHTOB WHXEHEPHO-TEXHUYECKHUX CHelHaTIbHOCTe AHEBHOM M BeuepHei (opm
ooyuenuss /  HITY  um.P.E.AnekceeBa, Kad."Umxk.rpadpuxa"; Cocr.:
T.B.Kupunnossix, E.E.I'onuapenko, K.JI.Uepnotanosa- H.Hosropoxu, 2020 -24 c.: ui.

7.3.11 UnxenepHas rpaduka. CrnpaBouHoe mocoOue [DIIeKTpOHHBIE TEKCTOBBIC TaHHEIC]
:Yue6.mocooue / U. FHO. Ckobenera, M. A. Illupmosa, B. B. KussekoB ; HI'TY
uM.P.E.AnekceeBa. - H.Hosropopn : [b.u.], 2013. - 126 ¢ : un. - bubnuorp.:c.125. -
ISBN 978-5-502-00214-1:

7.3.12 Y4eOHO-METOAMYECKOE MOCOOHE K BBIMOJHEHHIO KYPCOBOW pabOTHI M0 MHXKEHEPHOU
KOMITBIOTEPHOU Tpaduke JUIsl CTYACHTOB TEXHUYECKUX CIELUATbHOCTEH ITHEBHOU H
BeuepHeir popm obOyuenus / HI'TY, Kad."Unmx.rpadpuka"; Cocr.:T.B.Kupnnnossix,
K.JI.Yepnotanona. - H.Hosropon : [b.u.], 2019. - 25 c.: ui.

7.3.13 BrimonHenune cOopoyHoro ueprexa «bonroBoe coeanHeHne»Meronndeckoe mocoone
JUIL  CTYJCHTOB JIHEBHOHW M BeuepHeir ¢Gopm Bcex crermanbHocteir /| HITY
uM.P.E.AnekceeBa, Kad."Unmx.rpadpuka"; Coct.: T.B.Kupumnossix, M.JI. MyxuHa,
K.JI.Yepnotanona, — H.Hosropon, 2014 -20 c.: ui.

7.3.14 JlabopaTopHBIH MPAKTUKyM IO T€OMETPUYECKOMY MOJEIMPOBAaHNI0:MeTo.mocodne
JUIS CTYIIEHTOB BCEX CIHell. JHeBHOW u BeuepHedl ¢opm oOyuenus / HI'TY
uM.P.E.Anekceesa, Kad."Umx.rpadpuka"; Cocr.:T.B.Kupunnossix, K.JI.HepHoTanosa;
OtB.pen.T.B.Kupunnossix. - H.Hosropog : [b.u.], 2013. - 36 c.: un. - bubnuorp.:c.36.

7.4 . MeToauyeckune yKazaHusl, peKOMEHIAINHU U IPyrue MaTepuaibl K 3aHATHAM
Metoanyeckue ykazaHHs MO BBIMOJIHEHUIO pacueTHO- rpaduyeckuxu, 1abopaTopHbIX paboT
no nquciuiuinie «MHxeHepHas rpaduka» HaXoAsTCs [0 aJpecy:

https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf

8. HMHP®OPMALIMNOHHOE OBECHEYEHHME JUCIHUITIJINHbBI
Y4eOHbIi npoliecc 1Mo TUCHUIIMHE 00ecTIedeH HE00X0AMMBIM KOMILJIEKTOM JIMIIEH3UOHHOTO U
CBOOOIHO PacHpOCTPaHIEMOr0 IPOTPAMMHOTO 00ECIICUEHHS, B TOM YHCIIE OTEYECTBEHHOTO
IIPOM3BOJICTBA (COCTAB MO TUCIUIUIMHE onpeneneH B HacTosmei PII/] u mouiexut oOHOBICHHIO
IpU HEOOXOIUMOCTH).

Ilepeuens ungopmayuonnblIX CHPAGOUHBIX CUCHIEM

Tabnuia 8. [lepeueHb IMEKTPOHHBIX OMOTUOTEUHBIX CHCTEM

13


https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf

Ne HaumenoBanue DB5C

Ccblika k OBC

OnekTponHas ouonmoreka HI'TY

http://elibrary.ru/defaultx.asp

TNT-ebook

1 KoncynbTant crynenTa http://www.studentlibrary.ru/
2 Jlanb https://e.lanbook.com/

3 Opaiit https://biblio-online.ru/

4

5

https://www.tnt-ebook.ru/

Ilepeuens nuyen3uonn020 u c60000HO PACNPOCMPAHAEMO20 NPOZPAMMHOZ0 0becneuenusl, 6
mMoMm uucie ome4ecmeeHH020 NPOU3B00CHEa He0dX00UMO20 0151 0C60EHU OUCUUNTIUHBL

Tabnuna 9. [IporpammHoe obecriedeHme

IIporpammHoe obecnieueHne, NCMOJIb3yeMoe B
YHHBEpPCUTETE Ha IOTOBOPHOIi 0CHOBE

IIporpammHoe o6ecnieuenne cBOOOTHOTO
pacnpocTpaHeHust

MicrosoftWindow Pro 10 G MTOATMCKA
DreamSparkPremium, morosop Ne0505/kMP ot 15.10
2018)

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

Microsoft Office Professional Plus 2007 (iumensust Ne
42470655)

OpenOffice (FreeWare) https://www.openoffice.org/ru/
4.1.10 Apache License 2.0

IlepeyeHb coBpeMeHHBIX MPO(PEeCCHOHATBHBIX 023 TaAHHBIX M HHPOPMANMOHHBIX
CIIPABOYHBIX CUCTEM

B tabmmmne 10 ykazan nmepedeHb mpodeccHoHaANbHBIX 0a3 JaHHBIX U HHPOPMAIIHOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecriedeH AoCTy (yaaleHHbIN 10cTy). JJaHHbIN epeueHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO.

B nanHoM paszene MoryT ObITh IPUBEACH

Bl PECYPCHI (CCBUIKH Ha CalThl), HA KOTOPBIX

MOYKHO HaMTH TOJIE3HYIO ISl Kypca HH(POPMALUIO, B T.4. CTATUCTHYECKUE UM CIIPABOYHBIC
JlaHHbIe, yyeOHble MaTepHalibl, OHJIAWH KypChl U T.J.

Tabnuma 10 - Ilepeyersb coBpeMeHHBIX MPOQPECCUOHANBHBIX 0a3 JaHHBIX U MHGOPMAIIMOHHBIX

CIIPAaBOYHBIX CUCTEM

HaumenoBaHue
npodgeccuoHATbHOM 0a3bl

Hoctyn k pecypcey (yaajaeHHbI

Ne JOCTYIHI C YKa3aHHEM CCHLIKH/TOCTYI
JIAHHBIX, TH)OPMAIIMOHHO- .
. U3 JIOKAJIbHOW CeTH YHUBEPCHTETA)
CIPABOYHON CHCTEMBbI
1 2 3
1 ba3a maHHBIX CTaHIAPTOB U https://www.gost.ru/portal/gost
pernamenToB POCCTAHJIAPT //home/standarts

6a3 TaHHBIX U MH()OPMAIIIOHHBIX
CTIPAaBOYHBIX CUCTEM

[Tepeuens npodeccrnoHambHbBIX

https://cyberpedia.su/21x47c0.html

9. OBPA3OBATEJIBHBIE PECYPCBHBI 1JIs1 THBAJIMAOB U JIUII C OB3

B Ttabmuune 10 yka3zaH mnepeyeHb 00

pa30BaTENbHBIX PECYPCOB, UMEIOIUX (OPMBHI,

aJaTUPOBAHHBIE K OTPAHWYEHUSIM HX 3/I0pPOBbs, a TAK)KE CBEICHHMS O HAIWYNU CIIEHHAIBHBIX
TEXHUYECKUX CPEJCTB OOY4YEeHHs KOJUIEKTUBHOIO M HHJIUBUAYAJbHOTO I0JIb30BaHus. I[lpu
3aMOJIHEHUU TaOJMIbl MOXET OBbITh HCHOJb30BaHa WH(OpManus, pa3MmelleHHas B IOApasJiene
«octynmHas  cpema»  cneuuanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusarue» https://www.nntu.ru/sveden/accenv/
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Tabnuua 10 OOpa3oBatenbHbIe pecypchl s MHBaIHI0B U i ¢ OB3

Ne Ilepeyenb 00pa3oBaTeILHBIX CBeeHHs 0 HAJTMYHNH CIIENHAJbHBIX TEXHHYECKHX
pecypcoB, NPUCIOCOOTeHHbBIX cpeacTB 00y4eHHUs KOJLUIEKTUBHOIO H
JJISl MCIT0JIL30BAHMS HHANBHUIYAJBHOIO M0JIb30BAHUSA
HHBaJHAaMu 1 Junamu ¢ OB3
1 2 3
1 OBbC «KOoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra
SEC «Tatiny cIienaIbHOE iVIO6I/IJ'IbHOC MIPUIIOKEHUE - CHHTE3aTOP
2 peuH, KOTOPBI BOCIIPOU3BOJIUT TEKCTHl KHUT U MEHIO
HaBUTALIUN
3 OBC «tOpaiit» BEpCHS NS CIIA0OBHISIITNX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA IIO JUCHUIIJIMHE

YueOHbIC ayTUTOPHUH IJII MPOBEACHUS 3aHATHH IO JUCIUIIINHE, OCHAIICHBI
000pyI0BaHHEM U TEXHUYECKUMHU CPEICTBAMHU OOYUCHUS, COCTaB KOTOPBIX OMpE/IEICH B

JaHHOM pPa3Ciic.

OcHAalIEHHOCTh Ay IUTOPHUI ¥ NMOMEIIeHU I VISl CAMOCTOATEIbHOH M JIA0OpPaTOPHOM PadoThI
CTYAeHTOB o JucuniuinHe HaueprarenbHasi reoMeTpusi U MH:KEeHepHas rpaduka

JIEKIIMOHHOTO,
MIPaKTUYECKUX 3aHATUH ,
TPYIIIOBBIX U

WHIUBUy aJTbHBIX
KOHCYJbTALIUM,

NVIDEA GTX 1050ti, 1
T6 HDD, monuTop 27
*  OkpaH— 1 mr.;
* Habop yueOHO-HarIAHBIX
I[IK  mnogkiaodyeH K = CeTH

Tabnuna 11
Ne | HammeHoBaHHe OcHalIeHHOCTDH AyIMTOPHiA ITepeveHb JUIEH3UOHHOTO
ayIuTOpUii U | MOMelleHnl U MoMelleHn i MPOrpaMMHOI0 00ecrevYeHusl.
ToMeleHui st JJISl CAMOCTOSITETLHOM PexBU3HTHI MOATBEPKIAIOIIETO
NpoBeIeHUsA padoThI JTOKYMEHTAa
Y4eOHBIX 3aHATHI W
CaMOCTOATEJIbHOM
padoThI
1 1 2 3

1 6558 yueOHas | 1. HoytGyk Lenovo Microsoft Windows 10  (moxmucka
ayIUTOpHS JUTSL | TIOJKJTFOYCH ceru | DreamSpark  Premium, mgoroBop Ne
CaMOCTOSTEITHOM «urepuer» u obecneunsaer | 0509/KMP oT 15.10.18)
paGoThl, mpoBemeHHs | goctym B anmekrponnyro | Open  Office 4.1.10 (coGoamoe TIO,
3aHSTHIH MH(POPMALIOHHO- JULICH3US Apache License 2.0)
WHIMBUTYaJTbHBIX 00pa3oBaTEIbHYIO cpeny Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP
KOHCYJIbTALHH, VHUBEpCHTETa oT 20.05.2024 hi (o 30.05.2025)
r. Huwxunit Hosropog, | 2.KoMmiexr JIEPEBSIHHBIX KOMITAC = 3D- V21  JluuensuonHoe
Kazanckoe m1., 12 MOjIeTiel, BAJIMKOB C pe3b0oi, cornamenne Ne Hri-24-00076 ot 28.06.24
CaMOCTOATEIHON y310B Kpan
pabotel Ha Kadenpe | 3.KoMIUIEKT METOAMYECKUX
ur yKa3aHUH, ocoOwii,

CIIPaBOYHHKOB

2 6554 ,6557 * TIpoekrop Accer — lmr; Microsoft Windows 10 (moammcka
yueOnas aynuropust st | [IK na 6ase Intel Core i5- | DreamSpark  Premium, gorosop  Ne
IIPOBEICHUS 3aHATHI 9400F 2.9 I'T, 8 I'6 O3Y, | 0509/KMP oT 15.10.18)

Open Office 4.1.10 (cBoGomuoe I10O,
JMLIEH3US Apache License 2.0)
Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP
oT 20.05.2024 10 30.05.2025)
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TEKYIIEro KOHTPOIIS U
MPOMEKYTOUHOU
arrecTtanuu; r. Hwkuni
Hosropog, Kazanckoe
ur., 12

1 obecreuuBaer
JIEKTPOHHYIO

«HTEpHET»
JOCTYI B
nHPOPMALUOHHO-
00pa3oBaTeIbHYIO
YHHBEPCHUTETA

cpeny

KOMIIAC 3D- V21 Jluned3uoHHOE
cornmameue Ne Ho-24-00076 ot 28.06.24

6340 B[ yueOnas
ayauTopus IS
[IPOBEACHUS
71a00paTOPHBIX
3aHATUN ITPYIIIOBBIX U
TEKYyILLEro KOHTPOJIA U

PaGouunx MecT npemnomaBaTes
-1

PaGouux mect crymenra — 12
1K na 6a3e Intel Core i5-
9400F 2.9 I'T, 8 I'6 O3Y,
NVIDEA GTX 1050ti, 1 To

Microsoft Windows 10  (moammcka
DreamSpark  Premium, goroBop Ne
0509/KMP oT 15.10.18)

Open Office 4.1.10 (cBoGomuoe IO,
JTULCH3US Apache License 2.0)
Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP

[IPOMEIKYTOUHOI HDD, monuTop 21.5%“ — 12 mt. | ot 20.05.2024 10 30.05.2025)
ATTeCTAIUN; r. Hocka mapkepHast — 11T. KOMIIAC 3D- V21 JluueHsuoHHOE
Hwxmmit  Hosropo, coryamenue Ne Hn-24-00076 ot 28.06.24
Kazanckoe m1., 12

6341 BI] yueOnas | Pabounx mect mpenopasatens | Microsoft  Windows 10  (moamucka
ayIuTOpus US| — 1 | DreamSpark  Premium, goroBop  Ne
IIPOBEIACHUS PabGounx mect cryzmenra — 12 | 0509/KMP oT 15.10.18)
1a60paTOPHBIX I[IK na 6aze Intel Core i5- | Open Office 4.1.10 (cBoGomnoe IIO,
3aHATHI TPYIIOBBIX H 9400F 2.9 ITu, 8 I'6 O3V, | nuueH3us Apache License 2.0)
TEKyILEro KOHTPOIS U NVIDEA GTX 1050ti, 1 T6 | Dr.Web (¢/u ZNFC-CR5D-5U3U- JKGP
[IPOMEKYTOTHOI HDD, monurop 21.5 — 12 mT. | ot 20.05.2024 1o 30.05.2025)
ATTeCTAIUN; r. | Hocka mapkepHast — lmir. KOMITIAC 3D- V21 JluueH3uoHHOE
Huwxknnit  Hosropo, cornamenue Ne Hm-24-00076 ot 28.06.24

Kazanckoe m1., 12

METOAUYECKUE PEKOMEHJALIMN OBYYAIOLIIUMCH

ITO OCBOEHUMIO JTUCHUITJIMHBI

11.1. O6mme MeToaMUYecKkHe PpEKOMEHAANNHU 1JIs1 00y4aOUXCS 10 OCBOCHUIO AUCHHUILINHBI,
o0pa3oBaTe/IbHbIC TEXHOJTOTHH

JlucuuMmniuuHa = peanu3yercs IOCPEACTBOM  IPOBENEHUS  KOHTaKTHOW  paboThl €
oOyyaromuMucs (BKIIIOYas MPOBEIEHUE TEKYLIEro KOHTPOJIS YCHEBAEMOCTH), CaMOCTOSATEIbHOM
paboThl 00Y4AIOIIKXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

Jis oueHKM 3HAHMN, YMEHUH, HaBBIKOB M YPOBHSA C(OPMHUPOBAHHOCTH KOMIIETEHLUH 10
JUCLUIUIMHE TpUMEHseTcs OauIbHO-pEeHTHHIOBas CUCTeMa KOHTPOJS U OLIEHKHU YCIIEBaEMOCTH
CTYZCHTOB.

[To mToram TeKylell yCIeBaeéMOCTH CTYJIEHTY MOXET OBbITh BBICTABJICHA OILIEHKA IO
MIPOMEXKYTOUHOM aTTeCTallud B COOTBETCTBUM 3a HaOpaHHBIMU 3a cemecTp Oamiamu. CTyaeHTaMm,
HaOpaBIIUM B XOJIe TEKYIIEro KOHTPOJ ycrneBaeMocTu no aucuumuinHe oT 61 1o 100 Gamnos u
BBIMIOJTHUBIIMM BCE O0O0sI3aTENIbHbIE BH/BI 3alUIAHUPOBAHHBIX YYEOHBIX 3aHATHUN, O PEIIECHUIO
npernojiaBatens 0e3 MPOXOXKJIEHHs MPOMEXYTOUHOM aTTecTalliy BBICTABISETCA OLIGHKAa B
COOTBETCTBUU CO IIKAJION OLEHKU PEe3yIbTATOB OCBOCHUS TUCIUIIINHEI.

PesyabraTr 00ydyeHus cumrtaercsi cOPMHMPOBAHHBIM HA NMOBBIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKaHUE Kypca OCBOEHO MOIHOCTBIO. IIpH yCTHBIX coOeceoBaHUsAX CTYAEHT
HCUEPIIbIBAIOIIE, MTOCTIeI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIpaBIIE€TCS C 3aJadyaMH, BOIPOCAMU U JIPYTMMH BUJAMM 33/JaHUN, HCIOJB3YeT B OTBETE
JIOTIOJTHUTENbHBIN MaTepuas. Bce mpemycMmoTpeHHble pabouell yueOHON mporpamMMol 3aJaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSIMH, CTYIEHT CHOCOOEH
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AQHAJIM3UPOBATH IMIOJYYECHHBIE PE3YyJIbTaThl, IMPOSBIAET CAMOCTOSTEIBHOCTh IPHU BBINOJHEHUU
3aJaHUH.

Pe3yabraTr 00yueHusi cumraercsi c(OPMUPOBAHHBLIM HA TOPOTrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MOCIIEI0BATEIHHO, YETKO U JIOTUYECKH CTPONHO HM3JIaraet y4eOHBIH MaTepual; CIpPaBISETCs C
3aJayaMy, BOINPOCaMU M JPYTMMH BUAAMH 3aJaHHi, TpeOyroluxX MPUMEHEHUs 3HAHUM; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3aaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAaHUSAMHU, CTYACHT CIHOCOOEH aHAIM3UPOBATh MOJYYECHHBIE PE3YNIbTAThI;
MPOSIBJIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIONMyCKaeT OIMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIMIOJIHAET 3a/laHusi, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHI,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIICHHBIM TPEOOBAHUSAM, KAY€CTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OajuloB HMKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2.MeToauyeckue yKkazaHus JJisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTeMaTU3UPOBAHHOE U3II0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOI'0 IIaHA.
B xome neKUMOHHBIX 3aHATUN PACKPHIBAIOTCS 0a30BbIE BONPOCHI B paMKax KaXAOW TEMBI
nucuuriuael (Tabnuna 4). O603Ha4YarOTCsl KITIOYEBBIE ACTIEKThI TEM, a TaKXKe JeIar0TCs aKIICHThI
Ha HauOoJee CIIOKHBIE U BaXKHBIC IMOJOXKEHHS H3ydaeMOro Mmarepuaia. Marepuaibl JeKUui
SBJISIIOTCS. OMOPHOW OCHOBOM JIJIsi TMOATOTOBKH OOydYamoIIMXcs K JjJabopaTopHbIM paboTam u
BBITIOJTHEHUS 3a/IaHUN CAMOCTOATEIBHONU PalbOThI, a TAKXKE K MEPONPUITUAM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAI[UU 10 TUCHIUILIIAHE.

B xome neKUMOHHBIX 3aHATUH PEKOMEHIYeTCS BECTH KOHCIIEKTHPOBAHHUE Y4eOHOTO

MaTepuaia.

11.3. MeToauyeckue yKa3aHHMsl 10 OCBOCHHMI0O JHCHUIUIMHBI Ha Ja00opaTOPHBIX
padorax
JlaGoparopHble 3aHATHS MPOBOIATCS B COCTaBE aKaJIEMUYECKOM IpyMIbl C pa3[eieHHEeM Ha
noArpynnsl B KommbloTepHblx kiaccax BI[ HI'TY Ha 0a3ze cuctembl aBTOMaTH3HMPOBAHHOTO
npoektupoBanus KOMPAS-3D/
[ToAroToBKY K KaXK7aoi TabopaTOpHOU paboTe CTYACHT JIOJDKEH HayaTh C 03HAKOMIICHHUS C
IUTAHOM 3aHSATUS, KOTOPBIN OTpa)kaeT CoAepKaHUE MPEAJIOKEHHON TEMBI.

[Topsinok mpoBeieHus 1a00PaTOPHOTO 3aHATHS:

1. BBoiHas 4acTh:

— BXO/IHOM KOHTPOJIb ITOATOTOBKU CTY/I€HTA: YCTHBINA OMPOC UM TECTOBBINA KOHTPOJIb;

— BBOJHBIA MHCTPYKTaX (HAIIOMUHAHUE OTJIEIbHBIX MOJOXKEHUH M0 TEXHUKE 0€30MacHOCTH,
3HAKOMCTBO CTYJEHTOB C COJIEp’KaHHEM MPEACTOSIIECH paboThl, aHAIN3 3aJJaHus, IT0Ka3 CII0COO0B
BBITIOJTHEHUS! OTAEIBHBIX OIEpaliyii, MpeIynpexaeHne 0 BO3MOXKHBIX OLIMOKaXx).

2. OCHOBHasl 4acCTh:

— TIPOBEJICHHE CTYACHTOM JJA00paTOPHOU pabOTHI;

— TEKYIIMH WHCTPYKTaX, MOBTOPHBIA MOKa3 UM Pa3bsCHEHHs (B clydyae HEOOXOJAMMOCTH
MIPETNOo/IaBaTeNIeM UCTIOTHUTENBCKUX ACHUCTBU).

3. 3aKmrounTeNbHAs YacTh:

— odopMieHHE OT4YeTa O BBIIOJHEHUH 3aJaHUsl B BHUJAE pACHEYaTKH DJIEKTPOHHOTO
rpau4ecKoro JTOKyMeHTa;

— 3aKJIFOUMTENbHBIN MHCTPYKTaX (ITOJIBEIEHUE UTOTOB BBIMIOJIHEHUSI YU€OHBIX 3aja4, pa3doop
JOTYIICHHBIX OMIMOOK W BBISBICHHE WX IMPHYMH, COOOIIEHHE PE3yabTaTOB PadOTHI Ka)IOTO
CTyJIeHTa, OOBSBIICHHE O TOM, YTO HEOOXOIUMO TTOBTOPUTH K CIICIYIOIIEMY 3aHSATHIO).

[Tpu oreHUBaHUY 1a0OPATOPHBIX PAOOT YUUTHIBAETCS CIICAYIOIIEE:
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— Kad€CTBO BBIIIOJIHCHUA BKCHepI/IMeHTaJIBHO'HpaKTH‘IGCKOﬁ qacTu paGOTBI n CTCIICHb
COOTBETCTBUS PE3YJIbTaTOB PA0OTHI 33JaHHBIM TPEOOBAHUSIM;

— KaudecTBO oopMiIeHHUsI OTYETa IO paboTe;

— Ka4YCCTBO YCTHBIX OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPH 3aIIUTC paGOTBI.

11.4. MeToauyeckue yKasaHus 10 CAMOCTOSITEILHOM padoTe 00yyarommxcst
Llenpio caMOCTOSTENBHONH pabOTHI CTYJCHTOB SBISETCS OBJaJeHUE (yHIAMEHTAIbHBIMU
3HAHUSAMHU, NPOPECCUOHAIBHBIMU YMEHUSIMH U HABBIKAMU JIEATEIBHOCTH MO MPOGUIIO, OMBITOM
TBOPYECKOH, HCCIEeqOBaTeNbCKOM  aearenbHocTH. CamocrosdrenbHas paboTa  CTYACHTOB
CIOCOOCTBYET PAa3BUTHIO  CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH W  OpPraHM30BaHHOCTH,
TBOPUYECKOTO MOIX0a K PEHICHUIO MpobeM y4eOHOTo i Mpo(ecCHOHAILHOTO YPOBHSL.

[Ipu BbIMONHEHUU 3aJaHUN UIS CAMOCTOATEIBHOW pabOThl peKoMeHAyeTcsl mpopadoTka
MaTepUaIOB JIEKUMU [0 KaXJOW MPONUIACHHOM TeMe, a TaKXKe H3YyYCHUE PEKOMEHIyeMOU
JUTEepaTyphl, IPEICTaBICHHON B pa3jene 6.

B mpomecce mNOArOTOBKM CTYAGHTHI MOTYT IOJIb30BaThCA  CIICIUATU3UPOBAHHBIMU
ayTUTOPUSIMU NIl CaMOCTOATEIbHOU paboThl (ykazaHo B Tabmuue 11). B ayauropusix mmeercs
JOCTYNl d4epe3 WH(POPMAIMOHHO-TEJICKOMMYHUKALIMOHHYIO CeTh «VHTEepHET» K 3IIEKTPOHHON
uH(popMalnoHHO-00pa3oBarensHOM cpene yHuBepcurera (QMOC) u 3neKTpoHHOM OUOINOTeYHOM
cucreMe (OBC), rae B AIEKTPOHHOM BHUJE pACIONarairTcs y4eOHbIe M Y4eOHO-METOIUYECKUE
MaTepuaibl, KOTOPbIE MOTYT OBITh MCIOJB30BaHBI JIJISi CAMOCTOSITENIbHON pabOThl IPU U3YYCHHUH
JUCITUTUTAHEI.

[Ipy wu3yueHUW AUCUUIUTUHBI «HMHoiceHepHas e2paguka» caMOCTOATENbHOU paboTe
CTYJEHTOB yemseTcsi 0co00e BHUMaHUe U OTBOIUTCS 71 vac.

B yudeOHOM mporecce mpUMEHsSETCS JBa BHIA CAMOCTOSITENIBHOW paOOTHI: ayIUTOpHAs U
BHEAYIUTOPHASI.

AynutopHas camoCTOsITellbHas pa0oTa BBIMONHSIETCS Ha Y4YEOHBIX 3aHATUAX O]
HETIOCPEACTBEHHBIM PYKOBOJICTBOM IPETIOAABATEINS U 110 €T0 33aJaHHIO.

BHeaynutopHas camocTosiTenbHas paboTa BBIIOJNHAETCS CTYACHTOM [0 3aJIaHUI0
npernoiaBaTess, Ho 0e3 ero HemoCPECTBEHHOTO YUaCTHS.

OCHOBHBIMU BUJAMH CaMOCTOSATEIbHOU PabOTHl CTYAEHTOB 0€3 ydacTws MpernojaBaTesen
SIBIISTFOTCSL:

1) uHIMBHIYATbHBIC 3aHATHS (JIOMAITHAC 3aHSTHSA):

— ¢dopMHpOBaHNUE U YCBOCHHUE COJEPKaHUSI KOHCIIEKTA JICKIIMK Ha 0a3e peKOMEHI0BaHHON
npernoiaBaresieM y4eOHOU JTUTepaTypsl, BKIOYas WH(OOpMaAIMOHHBIE 00pa30oBaTeIbHbIE PECYPCHI
(3711eKTpOHHBIE y4eOHUKH, 3JIEKTPOHHbIE OMOIMOTEKH U Jp.);

— TIOJITOTOBKA K JJaOOpaTOpHBIM paboTam, uX 0(hOpMIICHHUE;

— BBHINOJIHEHUE JOMAIIHUX 33JaHUH B BUJE YepTeka WIM MOJIEIH, BBIOJHEHHE PAacueTHO-
rpaduyeckoil paboThL..

2) MoJydeHHe KOHCYJbTAIMH IS Pa3bhsICHEHHH 1O BOMPOCAM H3y4aeMOH JUCIMIUIAHBI T10
AJIEKTPOHHOM NEPETHUCKE.

OCHOBHBIMU BHJIAMH CaMOCTOSITEIbHON PabOThl CTYJEHTOB C y4yacTHEM IIperojaBaTeneil
SIBIISTFOTCSL:

— TEeKYIIHe KOHCYJbTaIUH;

— TpueM U pa3dop caMOCTOSITENBHBIX 3aJaHHi (B 4achl 1Ta0OPATOPHBIX 3aHATHH);

— TPHUEM U 3allUTa JIA0OPaTOPHBIX padoT.

[Tpr MOATOTOBKE K ayJUTOPHBIM 3aHSATHSIM CTYACHTaM HEOOXOIUMO TpopadoTaTh W MOBTOPHUTH
MPONICHHBIN MaTepual, BBITIOIHUTH 3a/1aHHbIe Tpaduueckue padoTh.

JInist yCHEeNTHOTO BBIMTOJHEHHSI JTa00paTOPHBIX pabOT CTYIEHT MO CTYACHYECKOMY OMIIETY
MOXET B35ATh Ha Kadeape COOTBETCTBYIOIIME METOAWYECKHE YKa3aHUs, KOTOpbIe TaKxke
NpEeJCTaBICHbBl B DJIEKTPOHHOM BHJE Ha CepBepe YHHBEpPCHTETa. TeKyImuil KOHTPOIb
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MPOU3BOJAUTCS  MEPUOJUYECKM B  MPOLECCe U3YUEHUS JTUCHUUIUIMHBI UM BBINOJTHEHUS
CaMOCTOSITEIIbHBIX pa0OT (TE€CThI, KOHTPOIBHBIM ONMPOC, KOHTPOJIbHAS paboTa).

[Ipy NOAroTOBKE K TEKYIIEMY M IPOMEXYTOYHOMY KOHTPOJIO (3ayeTaMm) CTYAEHT
pacrnoyiaraetT y4eOHbIMH TocoOusmMu 1oa rpudamu YMO By3oB P®D, Yuenoro cosera HI'TVY,
BBIMTYIIICHHBIMU Ha Kadeape B pa3HbIe TOIbI.

11.5. Metoauyeckue ykazanus 15 Bbinosnenusi PI'P

Iensamu BeimosHeHus PI'P saBnsercs pasBuTHE y CTyNEHTAa 3HAHWM, YMEHUN U HAaBBIKOB,
HEOOXOIUMBIX JI IMOPOroBoro ypoBHs ocBoeHus kommereHmu OIIK-4, crnocoOGcTByromumx
eJICHANpaBIeHHOMY  (OPMHUPOBAHUIO TPOCTPAHCTBEHHBIX MPEJACTABICHUH W Pa3BUTHIO
MPOCTPAHCTBEHHOTO BOOOpaKEHUS, MPUOOPETECHUIO HABBIKOB UTEHUS U MOCTPOCHHUS YEpTExKeil,
FE€OMETPUUECKOI0 KOHCTPYHPOBAHUS.

Tema PT'P «JleTanupoBanue u MOJEIMPOBaHKE COOPOYHOTO YepTeka u3aeius (COOpOIHOM
enuHMIB)». CBeneHus, HeoOXoaumble s BoimoHeHuss PI'P mpuBenensr B nureparype 6.3.10,
6.3.12.

3ananue Ha PI'P BblmaeTcs MHAMBUyaJIbHO 110 BapuaHTaM. B HEro BXoAUT: cOOPOUHBIi
YyepTex U3AeNusl, IepeyeHb COCTABHBIX YacTell, onucanue paboThl U3ENNUS U MAPKU MaTepUalioB
JieTanei.
[To npeanoxkeHHOMY YepTeKY HEOOXOAMMO BBIMIOJIHUTH IByMEpPHbIE pabodne YepTexu
YKa3aHHBIX JieTalled, CO3/1aTh TPEXMEPHBIE MOJIEIH JI€TalIel, ONUCATh AITOPUTM CO3JIaHUS MOJIENH
JIeTaI TUIA «KOPIYyC», OTBETUTh HA BOIIPOCHI.
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11. OHEHOYHBIE CPEJACTBA JUIs1 KOHTPOJIAA OCBOEHUA JUCIUIIJIMHBI

CamocTosiTe1bHast padoTa

Ho Haumenosa Dopm JleKuMOHHBbIE 3AHATHSA JIaGopaTopHBIC 3aHATHS
Mep HHE pa3fiena  [MpyeMble
pa3 | DUCLMIUIMHEL  |[KOMIIETEH IIpoueny HaumenoBanue [Ipouenypa HaumenoBanue [Ipouenypa HaumenoBanue
nena e pa OLICHOYHBIX CPEJICTB OLICHUBaHUS OILIGHOYHBIX CPEJICTB OLICHUBaHUSA OILICHOYHBIX CPEJICTB
OLICHUBAHUSA
2 | UnxenepHas OIIK-4 | Bemonuenne | TecToBbIe 3aMaHus: Brinonnenue OTueTs! 10 TabOPaTOPHBIM Beinonnenue | Kommnexrtel 3ananuii o
rpaduka. TECTOB. Tect Nel «@opmatsr. nmabopaTopHBIX | paboTam JIOMAITHUX BapHaHTaM:
Macmta0sr. JInamm. pabot BamaHus 111 KOHTPOIBHBIX 3aaHAN. PI'P «IIpoekunonHoe
Bunsi»4 Brinonnenue paborT. YepUueHHUE»
Tect Ne2 «Paspess»; KOHTPOJIbHBIX Nel. IToctpoenne Brinonuenue | «Hanecenue pazmMepoB»
Tect Ne3 «Ceuenusiy; 3aIaHUI HEJOCTAIOLIEN MPOEKIUH 110 PT'P «COOpOYHBII UepTex

Tect Ne4 «Hanecenue
pazMepoBy;

Tect Ne5 «Pe3nObl.
Pe3n60BEIE
COEIMHEHUS,

JABYM 3aJIaHHBIM.

Ne2 Hanecenue pazmepon
IJIaCTUHBI.

Ne 3. Pe3n0OoBBIC COETUHEHUS

«Coenuuenue geraneu
IIITUIBKOMY
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TunoBbie KOHTPOIBHBIC, TECTOBBIC 3aJaHMs, HEOOXOIUMBIE JUIS OIICHKU 3HAHHM, YMEHUW, HABBIKOB U
OMbITa B XOJE TEKYIIEro KOHTPOJI YCIEeBAaeMOCTH MpPOMUCaHbl B JOKyMeHTe «DOHJ OLEHOYHBIX
CPeACTB MO NUCHUIUTUHE «HMHowcenepnas epaguxa»». TunoBble 3amaHust As 1a0OpPaTOPHBIX PadoOT
Takke onucanbl B DoH/IE OLICHOYHBIX CPEACTB 0 TUCHUIUINHE «HHowcenepras epaguxa»
KOMITIEKT OIEHOYHBIX CPEACTB sIBIsieTCsl HeoThemiueMmol yacthio @OC u xpaHuTcs Ha Kadempe
«UnxenepHas rpadukay.
Texymmii KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BUJaM Y4e€OHOTO IMpolecca: TECTUPOBAHUE IO TeMaM
JIEKIMOHHBIX 3aHATUH, BBINOJIHEHHE JA0OPATOPHBIX pPAOOT, BBIIOJIHEHUE pacyeTHO-rpaduueckoi
paboThI, KOHTPOJIBHBIE PAOOTHI.
KoHTpoJibHBIE BOIPOCHI
Paspen «MHkeHepHas rpaguka»
Uro omnpeaensieT popmart JUCTa yepTexa U Kakue GopMaThl JIUCTOB YCTAHOBIICHBI JIJIsl UepTekKeit?
Kakue nmMHUY HCTIONB3YIOT HA YepTexax?
3. Uto Takoe BUJA, KaKue€ BUAbl HA3bIBAIOTCS OCHOBHBIMM M Kakoe M300paKEHUE Ha YepTexe
BBIOMPAETCs B KAYECTBE TJIABHOTO?
4. Yrto Takoe paszpes? Kakue ObIBaroT pa3pesbl B 3aBUCHUMOCTH OT YMCJIA CEKYIIMX TIOCKOCTEH?
Kak moppa3nensioT clioKHbIE pa3pe3bl B 3aBUCUMOCTH OT B3aUMHOTO PACHOJIOXKEHHS CEKYIIUX
IIJIOCKOCTEN
6. Kakue mpuMeHSIOT CeYeHHs B 3aBHCHMOCTH OT XapaKTepa BBIMOJHEHUS MX Ha YePTeKE M 4YeM
OTIIMYAeTCsl N300paKeHHUs KOHTYPOB CEUEHUI?
7. B kakux egMHUIAX YKa3bIBAIOT JMHEHHBIC pa3Mephl Ha YepTexe?
8. Uewm oTimMuaeTcs HAaHECEHHE pa3MepoB (HacOK, UMEIOIIUX Pa3HbIE YTIIbI?
9. UYto Ha3BIBAIOT U KaK OMPEICIIIOT MEPOXOBATOCTh MOBEPXHOCTH?
10. Kak pacnonarator 0003Hau€HHUE IIEPOXOBATOCTH MOBEPXHOCTH HA YepPTEXKe JeTanu?
11. Kakwue ycTaHOBJICHBI IIPaBHiia H300paKEHUS PE3bOBI M UTO OTHOCAT K DJIEMEHTaM Pe3b0bI?
12. Kakue pe3b00BbIC IeTaTl OTHOCAT K KPETIC)KHBIM?
13. Kakwue coequHeHUs! OTHOCST K HEPa3beMHBIM?
14. UYrto Ha3bIBAIOT AETANBIO M YEM OTIMYACTCS YEePTEXK ACTATH OT ICKu3a?
15. UYro Ha3bIBaIOT cienuUKAIUCH H3aeus?
16. Yro momkeH coaep:kaTh COOPOYHBIN YePTEK?

N

o

®opMoil MPOMEXYTOUHOTO KOHTPOJISE OCBOCHUS UCHUIUINHBI «VHXKEeHepHas rpadukay sSBiIseTcs
3a4eT C OLICHKOM.
OneHka Ha 3a4eTe CKJIaIbIBacTCs:

- TeKyIasl OI[EHKa 0 pe3yJbTaTaM paboThl B CEMECTPE;

- BBIIIOJIHEHUE TEOPETUYECKOTO TECTA 110 KYpCY;

- BBIIIOJIHEHUE TPapUUeCcKOro 3aJaHusl.
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