[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OUO: Marcurios Arevcel P IIT CTEPCTBO HAYKHW M BBICIIETO OBPA30BAHUS

[lomKHOCT: OMPEKTOP AenapTdMEHTA Mo o6pa303aTean0M NOJINTUKE «»

[lata noanucaHms: 16.04.2026 12:40:55 POCCUHCKOU ®EJIEPALIAU

Vinkanshsiii nporpddesiepaibHOE TOCYJaPCTBEHHOE¢ ABTOHOMHOE 00pa30BaTEIbHOE YUPEkKICHUE
8db180d1a3f02ac9e60521a5672742735c18b1db BBICIITEr0 0GPA30BAHHS

«MOCKOBCKMU ITOJIUTEXHUYECKN YHUBEPCUTET»

YTBEPX/IAIO

W.o. nekatr / '
17/A
// frai” /M.P. PeibakoBa/

. «26% despans 2026r.

PABOYASA ITPOI'PAMMA ANCHUIIINHBI
«HxxeHepHasi rpadpuxka

Hanpagnenue moarotoBku
23.03.03 Dkcmiryaranusi TPAHCHOPTHO-TEXHOJIOTHYECKHE MALIIUH U

KOMILJIICKCOB

O6pa3zoBatenbHas nporpamMma (Ipouiib TOATOTOBKH)

NHKMHMPUHT M KCILUIYyaTAIlUsl TPAHCIIOPTHBIX CHCTEM

KBanudukanus (cTeneHsb) BHITYCKHUKA

bakanasp

dopma oOyueHus

3aouHasn

Mocksa 2026 T.



PazpaGorunk:

K.T.H., ipoeccop %1/% /9.M. ®aznynun/

Cornacosano:
3aBeayromuii Kadenpoii « TexHUYecKas MexaHHKa

KOMIIBIOTEPHO® MOZENHPOBAHHE,
/_/;OI/I Bposkuna/

K.T.H., JIOLIEHT




Conepxkanue

1. [enwn, 3a7a4u ¥ TUTAHUPYEMBIC PE3YIIBTATHI O0YICHHUS 110 TUCIUTUTHHE ......oeervereennnee 4
2. MecTo JUCIHUIUIMHBL B CTPYKTYpPE 00pa30BATCIEHOMN MPOTPAMMBI .......veerveernveeieeaneesnss 5
3. CTpyKTypa U CONEPIKAHUE JUCIIUILITIHBI «...veevvveenreesieeesieesireeseesnneeseesnneeneesneesnneesneeenns 5
3.1 Buabl y4eOHOM PAOOTBI M TPYHOCMEKOCTD ......ccceiiuurreeaasrrreesitnneessansreesassrneesssnssneessnnssenes 5
3.2. Conepxanne TUCUUIIMHBI « MHKEHEPHAS TPAPUKD ...oovvvveeiiiiiiieeeiiiie e 6
3.3. TemaTuka ceMUHAPCKUX/TIPAKTUYECKUX U JJAOOPATOPHBIX 3AHATHH ..........ovveernnnen. 8
3.4. TemaTukKa KypCOBBIX MPOEKTOB (KYPCOBBIX PADOT) .....cccvvvvrriiiiiiiieeiirnieesiinneeesannenas 8
4, Y4eOHO-METOAMIECKOE U HHPOPMAITMOHHOE OOCCIICUCHHEC .. vvvevvveessireessireessveeessineennns 9
4.1. HopmaTtuBHbIe JOKYMEHTBI H I'OCTBI ..o 9
4.2. OCHOBHAS JTHTEPATYPA ..ccovvimiiinriaieesitiesteeasseessee st e ssesasseessesssneessesaneesreessreesnesasneenneesnns 9
4.3. JIONMOJTHUTETbHAA JIMTEPATYPA .....ooeiivieiinieiirieiieeasteeessesesreeasssesasssesasssessssseesnneesneeens 9
4.4. DJIeKTPOHHBIE 00PA30BATETBHBIE PECYPCBI .....cvvviiuiieiiiaieesieeateesieeereesieeareesneeanee e 10
4.5 JIuueH3u0HHOe U CBOOOHO PAacNpoCcTpaHsieMoe MPOrpaMMHoe odecredyeHue ......... 11
4.6 CoBpemeHHbIe podeccHOHANbHBIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE
CIIPABOUYHBIC CHCTE@MBI ......oeiiiitiiieeiiieeeeesnsseeesasteeeesssee e e e sassse e e e s anbeeeesssnreeesanreeeesannnneeenas 11
5. MaTepuanbHO-TEXHUUYCCKOE OOCCTICUCHHC . .eevvreeurerssrresssressssressssseessssnsssnesssssessssesssssenens 11
6. METOAMUECKUE PEKOMEHIAIIIIH «.....vveervveeesireeesureeassseessnseessssessssseessseesssessnsnessnsnessnsnessnsneens 11
6.1. OOPa30BATEIIBHBIC TEXHOIOTHM ........cvieiuieieiteieisietassteeasstessssesssssessssseesseesssnnessnneeannes 11
MeTtoauyeckue peKOMeH/ AN U /sl PeNnoAaBaTeisl 10 OPraHUu3aluu OOyYeHH ........ 11
6.2. MeToanueckue yKa3aHus 1Jis1 00y4aromMXcs M0 OCBOCHUIO JUCUUILIUHBI ............ 12
7. DOH OLIEHOTHBIX CPEIICTB .vvtuvvetesreessssesssssessssseessssesssssesssssessnssesssssesssssesssssessnssessssssesnseeens 13
7.1. MeTobl KOHTPOJIS M OLIEHUBAHUS PE3YTbTATOB OOYUECHUMSI .....oovvvenvieireaniiaiieaneeenn 13
7.2. lllkana U KPUTEPUH OLIEHUBAHUS PE3YJIbTATOB OOYUCHMS .......covvveniieireanieenineaeennn 13
7.3. OHEHOUHBIC CPEIMCTBA ......uvviiuiiieiaiiieateieiteeesteteasbeeeasbe e e asb e e e as b e e e asb e e e abb e e sbe e e sbn e e anbeeeannns 14



1. Hean, 3a1aum ¥ IUIAHUPYeMble Pe3yJIbTAThI 00yUYeHUsI 0 TUCIUIINHE

Hucuunnuna «HxeHepHas rpauka» COCTOUT U3 JABYX CTPYKTYPHO U METOJAMYECKU
CorJIacoBaHHBIX pa3zzaenoB: «HadeprarenbHas reometpusi» u «MHkeHepHas rpadukay.

Hucnunnuna «HxeHepHas rpadukay sBIsSeTCs OJHON U3 OCHOBHBIX OOIIETEXHUUYECKUX
JUCITUTIIMH B TIOJITOTOBKE O0aKaJlaBPOB B TEXHUYECKHUX YUCOHBIX 3aBEICHUSX.

K 0cHOBHBIM LeJIsIM OCBOCHUS AUCHUILTUHBI «HKeHepHas rpadukay cienyeT OTHECTH:
— (opmupoBaHUE 3HAHUI O OCHOBHBIX IMOJIOKCHHSIX, MPU3HAKAX U CBOWCTB, BBITEKAMOIIUX U3
MeTOJla MPSIMOYTOJIBHOTO MpoenupoBanusa. Ha stom 0azupyroTcs TeOpeTHuuecKHe OCHOBBI U
MpaBWJia TOCTPOSHUS H300pKEHUN MPOCTPAHCTBEHHBIX TMPEIMETOB HAa  IJIOCKOCTH
(HauepTaTenbHas FEOMETPHUs);

— ¢opMUpOBaHNE 3HAHWNA O OCHOBHBIX IMPABWJIAX COCTABJICHHS TEXHUYECKHX UYEPTEIKEH,
HaHeceHus pasmepoB ¢ yaetoM ECKJI, urenun ueprexeii (nHx)eHepHas rpaduka);

— (dopmupoBanue 3HaHWH 00 OCHOBaX BBINIOJIHCHUS YEPTEKEH HA KOMIIBIOTEpE C
MCIIOJIb30BAaHUEM COBPEMEHHBIX TpaduuecKUX IporpamMm (KOMIbloTepHas rpaduka).

— TIOATOTOBKA CTY/ACHTOB K JEATEIBHOCTH B COOTBETCTBHHM C KBaTHU(UKAIMOHHON
XapaKTePUCTUKOM 10 HampaBiIeHUIO OakanaBpa.

K ocHOBHBIM 3a/auaM OCBOCHUS TUCHUILUIMHBI «MHXeHepHas rpaduka» cleayer
OTHECTH:

— TpPUMEHEHHWE METOJOB U CIOCOOOB pEIICHHS 3a]ad HAauepTaTeJIbHOM T€OMETPUM B
MOCNEAYIOIUX pa3Jeliax MHXEHEPHOH ¢ KOMIIBIOTEpHOW TpaduKH TMpPH  BBINOJIHEHUU
KOHCTPYKTOPCKOM JIOKYMEHTAIIUH;

— OCBOEHHUE HABBIKOB 0 PYYHOMY ICKHU3HPOBAHHUIO, COCTABJICHHUIO YEPTEKEH C y4eTOM
tpeboBanuit ECKJI, ytenuto ueprexei.

- BBITIOJTHEHUE U YTCHHE YePTEkKEeH pPa3IMYHOTO YPOBHS CIOKHOCTU M Ha3HAUCHUS;

— pa3paboTka paboyeii MPOSKTHON M TEXHUYECKOH JTOKYMEHTAIIHH,

OOyuenne mno nucuuiuinHe «WHxkeHepHas rpaduka» HampaBieHo Ha GOPMUPOBaHUE
y 00y4aronuxcs CieIyrIuX KOMIETeHIINN]:

Kox u HanMeHOBaHMe KOMIIETEH M NuaukaTopsl 10CTHKEHUS
KOMIIeTeHIIHH
OIIK-3. Crnocoben camocrositenbHo pematrh | MOIIK-3.1. 3HaeT MeTObI MOCTPOCHHUS

NPAaKTUYCCKUE 3ala4u C MCIOJIB30BAHUCM | oOpaTUMBIX YepTekel MpOCTPaHCTBEHHBIX
HOPMaTUBHOM M mpaBoBOM 0a3pl B cdepe

CcBOE Tpo(hecCHOHATBHON MAeATEeIbHOCTH C
Y4E€TOM TMOCJHEAHUX JIOCTH)KCHUN HayKu |
TEXHHUKHU

00BEKTOB M 3aBUCUMOCTEH; M300paKeHus Ha
4epTexke MPSAMBIX, INIOCKOCTEN, KPUBBIX
JVMHUM U TOBEPXHOCTEN; CIIOCOObI
peoOpa3oBaHUs YyepTexka, OCHOBHbBIE
tpeboBanuss ECKJI, Bo3amokHOCTH
coBpeMeHHbIX CAIIP, nmpaBuiia co3nanus
PYUYHBIX 3CKH30B U KOMIIBIOTEPHBIX MOJIEJIEH.
NOIIK-3.2. YMeeT NpUMEHSITh METOMIBI U
COCcOOBI PelIeHUs 3a7a4 HauepTaTeaIbHON
TE€OMETPUH B MOCIEAYIOINX pa3enax
MH)XEHEPHOM U KOMITbIOTEPHOM IpaduKu pu
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JIOKYMEHTAIMH, UCTI0JIb30BaTh COBPEMEHHbIE
CAIIP nns penieHus 3a/1a4 KOHCTPYUPOBAHUSA
U pacuéra.

HNOIIK-3.3. Bmaneer UMEIINMUCS
CpPEeICTBAMU M  CIOCOOAMU  BBINOJHEHUS
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paboueld TPOEKTHOM H TEXHOJOTHYECKOMN
AOKYMCHTAaIMK, MCTOAAMU TBCPAOTCIBHOI'O
MOJICTIMPOBAaHUSl M TEeHEpaluu uYepTexeil,
(boTopeaTnCTHIHOTO U300paXKeHUS u
aHUMAIINH, peBepC MHXKMUHUPUHTA U PYYHOTO
DCKH3UPOBAHHUS

2. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

JluciunianHa OTHOCUTCS K 00si3aTenbHOM yacTu Osioka bl «Jlucrumauaer (MOIyIn)y.
«mKeHepHass KOMIIBIOTEpHAs rpaduka» B3aUMOCBsSI3aHA JIOTUYECKH H  COJEPIKATeIbHO-
METOJIMYECKH CO CICAYIONUMH TUCIUITMHAMK U nipakTukamu OOIT:

— MareMaTU4ecKuy aHaIu3;
- Beenenue B npodeccuto;
— BBejieHne B pOEKTHYIO ACSITEIIBHOCTbD.

B yactu, hopmupyemoii yaacTHUKaM#u 00pa30BaTeIbHOIO Mpolecca:

- OCHOBBI PAIIMOHAIBHOTO MTPOCKTUPOBAHUSI.

3. CTpykTypa u coaep:KaHue QUCUUIIIHHBI
OO0r11ast TPYA0EMKOCTb AMCIUILIMHBI COCTABJISIET 2 3a4€THbIC eAUHUIIbI (72 Jaca).

N3yuaercs Ha 1 cemecTpe oOyueHus. dopma npoMexyTouHOM aTTecTaluy — 3a4eT B 1 cemectpe.

3.1 Buabl yueOHoi1 padoThI M TPYA0EMKOCTh

3.1.1. Ounas ¢popma oOydeHuUs

Ne . KosnyecTBO CeMecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 1 cemecTp
1 | AyauTopHble 3aHATHA 48 48
B ToMm umncne:
1.1 | Jlexkuun 24 24
1.2 | CemuHapCcKUe/PaKTHUECKUE 3aHITHUS 24 24
1.3 | JJabopaTopHbIe 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 24 24
B ToMm umncne:
2.1 | IlogroToBka u 3amuTa JIabOpaTOPHBIX 24 24
pabot
2.2 | CamocTosTeNnbHOE U3yYEHUE
3 | IIpome:kyTouHasi aTTecTaIUsI
3auet/aud.3a4eT/sK3aMeH IK3aMeH 9K3aMEH
Hroro 72 72

3.2 TemaTu4ecKuil IJIaH U3y4YeHUs JUCHUILIUHBI
(o hopmam oOyueHus)




3.2.1. Ounas ¢popma o0yueHuUs

TpynoemMkocTh, 4ac
AynuTopHas pabora 2
P EEEEE
Ne Pa3zesibl/Tembl o < 5= &= SE | 2 g
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48 24 24 24
1 Pa3nen 1. HaueprareabHas 24 16 8 12
reoMeTpus
1.1 | Tema 1. Touka, npsimasi, INIOCKOCTh 5 2 4
1.2 | Tema 2. MHOTOTrpaHHUKH 5 3 4
Tema 3. [loBepxHOCTH 6 3 4
2 Pa3nen 2. Un:keHepHas rpadguka 24 8 16 12
2.1 | Tema 3. O0Ouue npaBuiia BHIIOTHEHUS 2 6 4
yepTexken
2.2 | Tema 4. U300pakeHus1 — BUBI, 3 6 4
paspesbl, CeUeHUs
2.3 | Tema 5. Pe3p00BbIe U3aeins U UX 3 6 4
COCITMHEHUS
Hroro | 48 24 24 24

3.2. Coaep:xanue AucuumInnbl «MHkeHepHasi rpauka»
Paszgea 1. HaueprarenbHas reomerpust

Tema 1. Touka, npsimasi, IIOCKOCTh

MeTtoapl IpoenupoBaHus: LEHTPaIbHOE, NapamienbHoe. [IpoenrpoBanie TOUKM Ha ABE U
TPU B3aUMHO-TIEpIEHIUKYIISPHBIE TUIOCKOCTH Mpoekiuii. OOpa3oBaHuEe KOMILIEKCHOTO YepTexa
(meron Mownxa).

[IpoenmpoBanne npsMON JIMHUM M €€ oTpe3ka. [IpuHaIIeKHOCTh TOYKH IPSAMOM.
[TonoxxeHne mNpsAMOM OTHOCUTENBHO IUIOCKOCTEH mpoekiuil. OmnpeneneHne HaTypalbHON
BEJIMYMHBI OTpe3Ka MPsIMOIl 0OIIET0 MOJI0KEHHUS] METOJJOM IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

B3aumHOe monokeHHE TMpSAMBIX: TpSAMBIE  MEpEeceKarolluecs,, MapaiielbHble U
CKpeliBaromuecs. TeopemMa 0 IpoelMPOBaHUY MPSIMOTO yIiia (YaCTHBIN citydait).

[Tnockocts. CriocoObl 3aJaHusl IUIOCKOCTH Ha yeprexe. [Ipsmas um Touka B IJIOCKOCTH
(IpU3HAKH MPUHAIUIEKHOCTH). [ J1aBHBIE IMHUY IIJIOCKOCTH (TOPU30HTANb U (PPOHTAJID).

[Tono)xeHrne TIIOCKOCTH OTHOCUTENBHO IUTockocTed mpoekuui. Ilmockoctu olmero u
YaCTHOTO NOJ0XKeHU. CBOMCTBO NPOEIUPYIOIINX IUIOCKOCTEH.

Tema 2. MHOrorpaHHUKH
Muororpanauku. Mx n3obpaxenue Ha ueprexe. Touka Ha MOBEPXHOCTH MHOTOIpaHHHUKA.
[lepeceueHre MHOTrOrpaHHHMKa IUIOCKOCTHIO. OmpezneneHue HaTypabHON BEIMUYUHBI (QUTYpBI




ceyeHus. Ilepeceyenue npsMOM JIMHMM C MHOIOIPaHHHMKOM. B3aumHOe mnepeceueHue
MHOTOTPaHHHKOB.

Tema 3. [loBepxHOCTH

KpuBble nuHuy 1 noBepXxHocTH. KpuBble TMHUM IJIOCKUE U IPOCTpaHCTBEHHbIE. KpuBbie
nosepxHoctu. OOpa3zoBaHME KpHMBBIX IIOBEPXHOCTEH M MX H300paXeHHE Ha uepTexe.
Knaccugukarus moBepxHOCTEH: TUHEHUYaThe U HEJIMHEHYAThIe TIOBEPXHOCTH, Pa3BEPTHIBACMbIE
1 HEPa3BEPThIBAEMbIE TIOBEPXHOCTH.

[ToBepxHoctn Bpamenusi. OOpa3zoBanue u u300pakeHHEe Ha dYepTexe. Todka Ha
IIOBEPXHOCTHU BPALLEHUS.

Hunuanp Bpamenus. CedyeHue IWIMHAPA IMIIOCKOCThIO. Bunel ceuenuii. Iloctpoenue
HPOEKIHI U HATYpaJIbHOW BEITMUMHBI (PUIYPBI CEUCHMSL.

Konyc Bpamenus. Ero o6pa3zoBanue u nzo0paxkenne Ha yeprexe. Buisl ceuenuii konyca
II0CKOCThIO. [TocTpoeHune npoekuuii 1 HaTypajabHOIO BU1a GUTYphl CEUEHUS.

Cdepa. Ee obOpa3oBanue u u300pakeHHe Ha YepTeke. Touka HA MOBEPXHOCTH CQEpHI.
Ceuenue cepsl IOCKOCTBIO.

Top. Ero o6pazoBanue u nzodpakeHue Ha depTexxe. Buapl Topa. Touka Ha MOBEPXHOCTH
Topa. CeyeHue Topa IIOCKOCTbI0. Kpyroselie ceuenus Topa.

B3anMHOe nepecedyeHne KpUBBIX TOBEPXHOCTEH.

OOumit anroput™m pemieHus. IIpumMeHeHne IUIOCKOCTEH B KauecTBE BCIIOMOTaTeIbHbBIX
CEKYLIUX ITOBEPXHOCTEN IIPU MOCTPOCHUH JIMHUHU IIEPECEUEHHUs IBYX ITOBEpXHOCTEN. [locTpoenue
HaTypaJbHON BEJIMYMHBI (UIYpBl CEUYEHHUS JIBYX IE€pPECEeKaroIUMXcs KPUBBIX HOBEPXHOCTEH
MPOEUUPYIOLIEH INIOCKOCTBIO.

B3anmHOe nepecedyeHrne COOCHBIX TOBEPXHOCTEN BpaleHus. Ilepeceuenne npsMoit TuHUM
C KpUBOH NOBEPXHOCTHIO. ANropuT™M peuieHus. lIpumepbl MOCTpOEHHsSI TOYEK IEpeceyeHUs
IIPSIMOM JIMHUU C KPUBOM ITOBEPXHOCTHIO.

Pa3nen 2. Un:keHepHas rpaguka

Tema 4. O6ume npaBuJIa BBINOJHEHUS YepTexei

[Ipenmer u KpaTKuii OdepK pa3BUTHUsS HHKEeHEpHOM rpaduku. CTraHmapTH3alus Kak
¢bakTop, cnocoOCTBYIOUINHA pa3BUTHIO HayKu U TexHUKU. Ennnas Cucrema KoHcTpykTopckoit
HNoxymentanun (ECKJl). Ee Ha3zHaueHue, CTpyKTypa U cojaepkaHue. TpeOoBaHus,
npenbssisiemble Ctangapramu ECKJ/L x coctaBnenuo u opopMiIeHnIo yepTexkeil.

OO6mue npaBuia BBINOJIHEHUs udepTexked. PopmaThl JUCTOB depTexei, OCHOBHbIE U
JIONIOJTHUTENbHBIE (hopMaThl, X oOpazoBaHue W oOo03HayeHHe. OCHOBHAs HAANUCh U €€
pacnionioxenue Ha (opmare mucra (I'OCT 2.301-68). Macmtabbl U300pakeHH U uX
0003HaueHKEe Ha YepTeKe B OCHOBHOM Haamucu u Ha mojie yeprexa (IOCT 2.302-68).

JIvaum yeprexa. Tunel TMHUIA, UX HAY€PTAaHUE Y OCHOBHBIE Ha3HAUYCHHMS. TONIIMHA BCEX
THUIIOB JIMHUH 10 OTHOIIEHHUIO K CILUTOMIHO# TojicToi ocHoBHOM muauu ('OCT 2.303-68).
[pudte yeprexubie. Tunsl u pazmeps! mpudTa. [HupuHa OykB U TONIIMHA JTUHUM
upudra (FOCT. 2.304-81).
OcHoBHast HagnuCh (YIJIOBOW WITaMIl), COJAEpP>KAaHUE M TMOPSIOK €€ 3aloJHEHUS Ha
yeptexkax ([OCT 2.104-2006). UreHue ueprexa.
Hanecenune pazmepon (I'OCT 2.307-68). CBeaeHust 00 OCHOBHBIX TPEOOBAHUSIX U TTPaBUIIAX
HaHECEHHUs] Pa3MEpPOB PACCMATPUBAIOTCS BHIOOPOYHO B 3aBHCUMOCTH OT 3TAallOB BBIIOJIHEHUS
rpaduyueckux pador.

Tema 5. U300paskeHus - BUJbl, pa3pe3bl, ceYeHUs

N3ob6paxenus — Buabl, paspesbl, ceueHust (FOCT 2.305-2008). OcHOBHBIE MTOJIOKEHUS U
omnpeneneHus. MeTo mpsMOyroJIbHOTO TPOCIIMPOBAHUS — OCHOBA COCTABJICHUS YePTEKEH. BUbI.
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Copepxanuie u onpeseneHre Buaa. [ TaBHbIN, OCHOBHBIE, TOTIOTHUTEILHBIC U MECTHBIE BUJIBI, HX
oTpezieNieHue U pacroyiokeHne Ha yeprexe. O003HauUeHUE TOMOJHUTEIBHBIX U MECTHBIX BHJIOB
Ha dyepTexe. Paspessl. OnpeneneHue u coiepkanue paspesa. Kimaccudukaunus paspe3oB B
3aBHCUMOCTH OT TOJIOXEHHS CEKYIIeH MIOCKOCTH OTHOCHTENHHO TOPHU30HTAIBHOM IJIOCKOCTH
MPOEKIUN (TOPU3OHTAIbHBIE, BEPTUKAIbHBIC, HAKIOHHBIE), OTHOCUTEIBHO /JUHBI U BBICOTHI
npeaMeta (IIPoJoJIbHbIE, ONEPEUHbIE), OT YHUCIa CEKYIINX IIOCKOCTEH (IIPOCThIe U CIOKHBIE).
Pacnonoxenue u obo3HaueHHE pa3pe3oB Ha uepTexe. MecTHble pa3pesbl. CoequHeHne 4acTu
BUJa ¥ YacTU COOTBETCTBYIOIIETO pa3pe3a U HX pa3feliecHue Ha uepTeke. YCIIOoBuS,
o0ecrnieunBaroIve BO3MOKHOCTb COSMHEHMSI TIOJJIOBUHBI BUJIA U MOJIOBUHBI pa3pe3a. CeueHus.
Onpenenenne u conepkanue ceueHus. CedyeHHs - BBIHECEHHbIE M HaJOXKEHHBbIE, MX
pacronio’)keHre u 00O3HAYEeHHE Ha YepTexke. YCIOBHOCTU W YIPOUICHHS, NMPUMEHSEMbIE MPH
M300paXEHUH BHUJIOB, Pa3pe30B U CEUCHUI:

1. M3oOpaxeHue TMOJNIOBHHBI BHIA, pa3pe3a WM CEUCHHs, €CIM OHM IIPEACTABIIIOT
CUMMETPUYHYIO (hUrypy.

2. M3oOpaxeHue B pa3pe3e TOHKOCTCHHBIX JJIEMEHTOB THIA pedep >KEeCTKOCTH, CIIHIL
MaxOBHKOB, CIUIOIIHBIX BaJIOB, KOT/Ia CEKYILasi INIOCKOCTh HAIIPaBJIeHa BJIOJIb JTUHHONW CTOPOHBI
TaKOI'o AJIEMEHTA.

3. U3006paxxeHue B pa3pe3e OTBEPCTUIA, PACTIONOKEHHBIX Ha KPYTIBIX (hiaHIax, KOrjaa uX ocu
HE COBIAJAIOT C CEKYLIEH MIOCKOCTHIO.

Tema 6. Pe300BbIe U31eJMsl M UX COeIMHEHUSI

OcHOBHbBIE TIOJIOKEHHUSI TIO CheMKe 3CKW30B. Ompenenenue sckuza. TpeOoBaHUS K
BBITIOJTHCHHIO 3CKHM3a. PEKOMEH Iy 110 TIOCTIEI0BATEIIBHOCTH BBIITOJIHCHHUS ICKU3A.

PasbemHuble coemuHenus. Pe3pOoBble um3nmenuss U UX coeAuHeHusa. W3o0paxeHue u
oboznauenue pe3rd ('OCT 2.311-68). TOCT 2.315-68. Bunabl pe3pd: MeTpudeckas, JIOHMOBas,
TpyOHasi, KOHMYECKas, TpameleuaanbHas U clelnuagbHas. DJIeMEeHThl pe3b0: AJUHA IOJTHOTO
npoduiis pe3nObl, cOeru, Haapesbl, Gpacku, MpoTouku. KpernexHple u3nenus: OONTHI, IIMUIBKY,
raiiku, maiosl. Mx wu3oOpakeHne Ha uepTeke M O00O3HAUEHHWE B OCHOBHOW HAANHCH U
crienu(puKaIum.

3.3. TeMaTHKa CeMHHAPCKUX/MPAKTHYECKUX H JIA00OPATOPHBIX 3aHATHI

3.4.1. JlabGopaTopHble 3aHATUA (YKA3bI8AIOMCS MeMbl 3AHAMUL C nepeyHem 1a6opamopHbiX
pabom,).

Tema: Touka, npsimas, miaockocTs. [IpakTrueckas padora Nel: Pemenue Tpex MeTpudeckux 3aaad
0 TeMe MPAKTHUUECKON paboThI.

Tema: MHuororpannuku. IIpaktuueckas pabora Ne2: [locTpoeHue JIMHUU TNEpEecEYEeHHUs: JBYX
MHOT'OI'PAHHHUKOB.

Tema: IloBepxHoctu. [IpakTnueckass pabora Ne3d: IlocTpoeHue TUHHM TepecedeHus IBYX
MTOBEPXHOCTEN BpPAICHUS.

Tema: Bunsl ueprexa. Hanecenue pazmepos. [Ipaktuueckas padora Ned: IToctpoeHue ueprexa
JIeTaIu Ha BUBIL.

Tema: Pa3zpesnl u ceuenus. [Ipaktuueckas padota Ne5: [TocTpoenue yepTeska 1eTaau Ha pa3pesbl:
[To nByM M300pakeHUSIM BBIIIOJHUTH TPETHE C pa3pe3ami.

Tema: Beinmonnenue yeprexxeit netaneil u3 coopoynoro ueprexa. Jleranuposka. [Ipakrudeckas
pabota Ne6: BrimonHeHune ueprexeii 2-3 nerasneil u3 cOOPOYHOTO YepTeka.

3.4. TemaTnka KypcoOBbIX MPOEKTOB (KYPCOBBIX padoT)

KypcoBbie paboThI/IPOSKTHI HE MPETYyCMOTPEHBI.
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4. YyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue

4.1. HopmaTtuBHbie 1okyMeHTbI 1 'OCTrbI

I'OCT 2.001-73 ECK/I. O01me moaoKeHus;

I'OCT 2.109-73 ECK/I. OcHOBHBIE TpEOOBAaHUS K YEPTEKAM;

I'OCT 2.125-2008 ECK/I. IIpaBuina BbINOIHEHHS 3CKU3HBIX KOHCTPYKTOPCKUX JTOKYMEHTOB;
I'OCT 2.301-68 ECK/I. ®opmats;

I'OCT 2.302-68 ECK/]. Macmrta0sr;

I'OCT 2.303-68 ECK/. JIunuu;

['OCT 2.304-81 ECK/. Hlpu¢Te! 4epTexKHbIE;

['OCT 2.305-2008 ECK /1. 300paxeHnus-Buabl pa3pesbl, CEUCHUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pa3mMepoB U NpeAEIbHbIX OTKIIOHEHMI;

. TOCT 2.311-68. ECKI. U300paxxeHue pe3bOsbl.

. TOCT 2.312-72 ECK/I. YcnoBHble n300pakeHus 1 0003HAYEHUS IBOB CBAPHBIX COCTMHEHUI;
. TOCT 2.315-68 ECK/I. M300paskeHus yrnpoIeHHbIE U YCIOBHBIE KPETIEKHBIX JeTalei;

. TOCT 2.318-81 ECK/I. IIpaBuna ynpoIieHHOr0 HaHECEHUsI pa3MEPOB OTBEPCTHU;

.I'OCT 2.320-82 ECK/I. ITpaBuna HaneceHUs! pa3MepOB, TONYCKOB U NOCAI0K KOHYCOB;

.TTOCT 2.403-75 ECK/I. IIpaBua BeIMOJHEHUS YEPTEKENU IUITUHIPUIECKUX 3y0UaThIX KOJIEC;

4.2. OcHOBHAasl JJUTEpPaTypa

1. Haueprarenbnas reomerpusi. Koncnekr nexuuit. 3. M. @aznynun, 4.4. llsey, O.A. Axoeyk
—M.: MOCIIOJIMTEX, 2019. — 96 c..

https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=4401

2. Haueprarenbnas reomerpus. Koncnekr nekuuit. 3. M. ®aznynun, O.A4. Axosyk, M.C.
Kproxos — M.: MOCITOJIMTEX, 2019. - 94 c..
https://online.mospolytech.ru/mod/scorm/player.php

3.  ®aznynun 3.M., XanaunoB B.A. UnxenepHas rpaduka. M.: U37. nueHTp «AkageMus»,
2011. — 432 c. https://academia-moscow.ru

4. ®aznynun 3.M., SAkoByk O.A. Texuunueckas rpaduka. M.: 3. uentp «Akanemus», 2018.
— 336 c. https://academia-moscow.ru

4.3. lonoTHUTEbHASI JIUTEPATypa

S. Meronnueckue ykazanus «MeTpudeckue 3a7aun B HauepTareabHoi reomerpun» /Ilon
penakmueit npod. .M. @aznynuna. — M.: MOCIIOJIUTEX, 2019. — 40 c.
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=
0&rid=4402

6. Meroanueckue ykazanus «TeopeTuueckrue OCHOBBI HAY€PTATEIbHON T€OMETPUN»
Konnextus aBropos. [Tox pegakuueit npod. 3.M. @aznynuna. — M.: MOCIIOJIMTEX, 2019. —
50 c.

https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=4403

7. Metoaunueckue ykazanus «3o00paxenus (Bunabl, pa3pesbl, ceuenus)» Komnexktus
aBTopoB. [lox penakmueit @aznynuna O.M. - M.: MI'TY «MAMWN», 2022. —42 c.
https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=5181
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https://online.mospolytech.ru/mod/scorm/player.php
https://academia-moscow.ru/
https://academia-moscow.ru/
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=4402
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=4402
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=4403
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=4403
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=5181
https://online.mospolytech.ru/mod/data/view.php?d=127&advanced=0&paging&filter=1&page=0&rid=5181

8. VYuebnoe nocobue «IIpaBuia BeIOTHEHNUS Pe3b0OBBIX coeqUHEHUI / KOMIEKTHB aBTOPOB.
[Tox penakumeit nmpod. .M. @aznynuna. - M.: MOCITOJIMTEX, 2021. - 76 c.
https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=4512

9. VYuebnoe nmocobue «IIpaBuiia BBITOTHEHNS MIMOHOYHBIX, IUTHLEBBIX U 3y0UYaThIX
coenuaeHui» / Komnexktus aBTopos. [lox penaknueii npod. 3.M. ®aznynuna. - M.:
MOCIIOJIMTEX, 2021. - 60 c.

https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=4513

10. Metonuyeckue ykazanus «OO01Iue npaBuia HAHECEHUs Pa3MEPOB Ha uepTekax» /
Konnektus aBropos. Ilox penakuueit ®aznynuna 3.M. M. - : MOCIIOJIMTEX, 2022.- 68 c.
https://online.mospolytech.ru/mod/data/view.php?d=127 &advanced=0&paging&filter=1&page=
0&rid=5178

11. Pa3zpaboTtka reomerpudeckux mojeneit u ueprexeit B «KKOMITAC-3Dy: YuebHo-
metoanyeckoe nocodue / B.H. Tumodees, 3.M. @aznynun — MockBa: Mockosckuii [Tonurex,
2023. — ctp. 79, TekcroBoe atekTponHoe uznanue: ISBN 978-5-2760-2766-1
https://online.mospolytech.ru/pluginfile.php/775136/mod_scorm/content/38/res/index.html#p
age=undefined

12. TIpaBwuiia BEITIOJTHEHHS YePTEKEH 00IIero BuIa U COOPOYHBIX YepTexei: yueOHoe mocodue /
O.M. ®aznynun, M.C. Kprokos, M.I1. Makaposa; noa pen. 9.M. ®aznynuna. — Mockaa:
Mockosckuii [Tonmurex, 2023. — 1CD-R. — 3ara. ¢ Tutyn. skpana. — TeKCT: 371€KTPOHHBIN.
https://online.mospolytech.ru/pluginfile.php/843529/mod_scorm/content/72/res/index.html#p

age=107

4.4. DnexkTpoHHBIE 00pa30BaTebHbIE pecypchl

16. O0P «HaueprarenpHas reometpus (4actsb 1)»
https://Ims.mospolytech.ru/course/view.php?id=546

17. D0P «HaueprarenbHas reomeTpus (4acThb 2)»
https://Ims.mospolytech.ru/course/view.php?id=673

18. O0P «MnxenepHas rpaduka (IpOEKIIUOHHOE YEPUEHUE)»
https://Ims.mospolytech.ru/course/view.php?id=703

4. 50P «(MnxeHepHas rpaduka (MaIMHOCTPOUTEIHLHOE YEPUCHHE)»
https://Ims.mospolytech.ru/course/view.php?id=1272

O0P «KomnboTepHbIN NPaKTUKYM IO HHKEHEPHOH rpapuke»
https://online.mospolytech.ru/course/view.php?id=322

Paspaboranusie DOP BKIIOYAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpHI[OK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (popMaTe YCTaHABJIMBACTCA OTACJIbHBIMHA
pacmlopsHDKeHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOTUYECKON
paboTHI.

Kaxplit cTyseHT oOecredeH HHIMBHIYaIbHBIM HEOTPAaHHYCHHBIM JIOCTYIIOM K 3JICKTPOHHBIM
oubmmorekam ynusepcurerta (http://lib.mami.ru/lib/content/elektronnyy-katalog). Ccpinka Ha
SIIEKTPOHHYIO OnbmoTeky: https://online.mospolytech.ru/course/view.php?id=7621&section=1
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInueH3u0HHOE ¥ CBOOOIHO PacnpocTpaHsieMoe MPOrpaMMHoe odecreyeHne

Poccuiickas mporpamma «Kommac -3Dx https://edu.ascon.ru/main/download/freeware/

4.6 COBpeMeHHbIe leO(l)eCCI/IOHa.TIbHLIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC
CHUCTEMBbI

«Texakenepr» — cnpaBo4Has cucTemMa, IPEAOCTaBIIA0NIasi HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPABOBYIO HH(OPMAIHIO: TEX-IKCIEPT. pd.

5. MarepuaJIbHO-TeXHHYECKOe o0ecneyeHue

Jlis mpoBeneHUs JICKIUMOHHBIX 3aHSATHM HCIOJB3YIOTCA ayAUTOPUM, OCHAICHHBIC
KOMITBIOT€PAMHU, WHTEPAKTUBHBIMU JOCKaMHU, MYJIbTHUMEAMWHBIMUA TPOEKTOPAMH U SKpaHAMU:
YeThIpe KOMIIbIOTEpHBIE Jaboparopun kadeapsl «TexHHUeckas MeXaHHMKa U KOMIIBIOTEPHOE
moxaenupoBanue» Ayn. [1K416, T1K417, TIK517, [IK518 ocHaimenHble 75 KOMIBIOTEpaMHU,
naboparopus ¢ (QOHIOM THUIOBBIX JeTaned U MakeroB B ayd. [IK419. Jlns mnposeneHus
71abopaTopHBIX paboT ucnonb3ytoTes aynutopun: [1K-421, TTK-425.

6. MeTonnqecmle PEKOMEHIAIIUNA

Meronuka mpenogaBaHuss — gUucHUIUIMHBL  «MHXKeHepHas  rpaduka» M peanu3aius
KOMIIETCHTHOCTHOTO IIOJIX0/Ia B M3JIOKEHHUM W BOCIPUATHU MaTepuana MpeaycMaTpuBaeT
UCIIOJIb30BaHUE CIICAYIOIINX AKTHBHBIX W WHTEPAKTHBHBIX (DOPM MPOBEACHUS AyIUTOPHBIX U
BHEAYIMTOPHBIX 3aHATHH:

— ay/IUTOPHBIC 3aHATHS: JICKIIMH, JJAOOPATOPHBIC paOOTHI, TECTHPOBAHUE;

— BHEAYJUTOPHBIC 3aHATHUS: CAMOCTOSITEILHOE M3YYCHHE OTICIIBHBIX BOIPOCOB, MOJATOTOBKA K
JabopaTOpHBIM paboTam.

6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Bo3moxHO mpoBeneHue 3aHSATUH M aTTECTallMil B AMCTAaHLUMOHHOM (opMare ¢ MPUMEHEHHEM
CHCTEMBl TUCTaHIMOHHOrO o0ydeHus yHuBepcutera (C/IO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIEeKTPOHHBIX 00pa3oBarebHbIX pecypcoB (JOP) (em. 1. 4,2, 4.3, 4.4).

[Topsimox mpoBeneHUs: pabOT B IWCTAHIIMOHHOM (oOpMare YCTaHABIUBACTCS OTIEIbHBIMA
pacropsKeHUs MU TIPOpeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOJUYECKOM
paboTHL.

MeToanueckue PEKOMEHIAIUHA IJIA NpenoaaBaTed 1Mo Opraunm3anuu OﬁyquI/lﬁ

6.1.1. [IpenoiaBaTens OpraHu3yeT NpenoaAaBaHue AUCIUILIUHBI B COOTBETCTBUHU C
TpeboBanusmu "[lonoxenust 06 opranuzanuu oOpa3oBaTeabHOro npoiecca B MoCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.
6.1.2. Ha mepBOM 3aHITHH MPETIOIaBATENb JOBOIUT JIO CBEICHUS CTYJCHTOB COJICPIKaHUE
paboueii nporpammsl aucrumiuabl (PI1/I) u npenoctaisier BO3MOXHOCTh O3HAKOMIICHHS C
IPOrpamMMoil.

6.1.3. IIpenoaBaTens 0cOOEHHO OOpaIaeT BHUMaHUE CTYJCHTOB Ha:

- BUJIbI U (DOPMBI IPOBEACHUS 3aHATHI MO TUCIUIUIMHE, BKIIIOYasl MOPSII0K IPOBEICHUS 3aHATHI
C IPUMEHEHUEM TE€XHOJIOTUI TUCTAaHIIMOHHOTO O0YYEHHUS U CUCTEMbI TUCTAHIIMOHHOTO
oOyuenus ynusepcuteta (CJJO Mocnonurexa);
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- BUJIBI, COZIEP’KaHKE U TIOPSIOK MPOBEICHUS TEKYIIIETO KOHTPOJIS yCIIEBaeMOCTH B
COOTBETCTBUM € ()OHJIOM OLIEHOUYHBIX CPE/CTB;

- (hopMmy, coziepKaHue U MOPSAIOK MPOBEACHUS MPOMEKYTOYHOM aTTECTAIUN B COOTBETCTBUU C
($OHIOM OIEHOYHBIX CPEICTB, IpeaycMoTpeHHbIM PI1/I.

6.1.4. loBOIUT 10 CBEACHHUS CTYACHTOB I'paUK BBIMOJIHEHHS YUeOHBIX padoT,
npeaycmoTpeHHbix PIT/I.

6.1.5. Heo6xoamuMo ¢ caMoro Havasa 3aHATHH pEKOMEH0BATh CTYIEHTaM OCHOBHYIO H
JIOIIOJIHUTEIBHYIO JINTEPATypy M yKa3aTh IyTH JOCTYIA K HEH.

6.1.6. B Hauasne uiau B KOHIIE CEMECTpa AaTh CIIMCOK BOIPOCOB JUIsl IOATOTOBKH K
IPOMEKYTOUHOI aTTecTanuy (IK3aMeHy WIH 3a4ETY).

6.1.7. Pexomenayetcs pakt o3HakomieHus ctyaenToB ¢ PI1J] u rpadukom paboThl MUCEMEHHO
3a(huKCHpPOBaTh MOANUCHIO CTYJIEHTA B JINCTE O3HAKOMJIEHHs ¢ cofepxkanue PII/I.

6.1.8. [IpenonaBaTeny, BeyIIHiA TCKIIMOHHBIE U IPAKTUYECKHUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKHH IJIaH NPAKTUYECKUX 3aHATUH, UCIIOJIb30BATh €AUHYIO CUCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHITUN AUCIUTLTNHBI.

6.1.9. Ilpu mnNOArOTOBKE K CEMHHAPCKOMY 3aHSITHI0O IO TIEPEYHIO OOBSBICHHBIX TEM
IPENoJIaBaTel0 HEOOXOAUMO YTOYHHTH IJIAH MX MPOBEACHUS, MPOAYMaTh (POPMYTUPOBKU U
coJiepKaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXJEHHE, O3HAKOMUTBHCS C IepedyHeM
BOIIPOCOB T10 TEME CEMUHApa.

B xome cemuHapa BO BCTYNUTEIBHOM CJIOBE PACKPHITh IMPAKTUYECKYIO 3HAYMMOCTb TEMbI
CEeMHMHAPCKOT0 3aHATHS, ONPEIACTUTH MOPSIOK €0 MPOBEICHHS, BpEMsI Ha 00CYKICHHE KaXKIO0Tro
yuebHoro Bormpoca. IlpumeHnss ¢GpoHTandbHBI ONpPOC JaThb BO3MOYKHOCTh BBICTYIUTb BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3axitounTenbHON 4acTH CEMHUHApPCKOTO 3aHSATHS CIENyeT MOJBECTH €ro MTOTU: JaTh OLEHKY
BBICTYIJICHUH KaXJIOTO CTyACHTa M Y4YeOHOW TPYIIBI B IEOM. PacKphITh IMOJIOKUTEIHHBIC
CTOPOHBI U HEZIOCTATKU ITPOBEAECHHOI0 CEMUHAPCKOT0 3aHATHsL. OTBETUThH HA BOIIPOCHI CTYIEHTOB.
Br1nate 3aanust 17151 CaMOCTOATENBHOM pabOoTHI 10 MOATOTOBKE K CIEIYIOIIEMY 3aHSTHIO.
6.1.10. LlenecooOpa3Ho B x0/€ 3alIUTHl JaGOPATOPHBLIX PadOT 3a7aBaTh BBICTYMAIOIIUM U
ayJUTOPUN JONOJHHUTEIBHBIE W YTOYHSIOMIME BOMPOCHI C IENBI0 BBUSICHEHUS MX IO3HMIUH 110
CYIIECTBY 00CYk/1aeMbIX MTPOOIIEM.

Bo3moxHO mpoBeneHue 3aHATUH M aTTeCTallMi B JAMCTAHIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBI IUCTaHIMOHHOT0 00yueHus yHusepcurera (C1O-LMS). ITopsaok mpoBeaeHus padboT B
JTMICTaHIIMOHHOM (hopMaTe YCTaHABJIMBAETCS OTIEIBHBIMU PACIOPSHKEHUSMH TPOpPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM yueOHO-METOINYECKOi PabOTHl.

6.2. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxca 0 OCBOCHUIO JUCHHUITIJIMHBI

1.2.1. CtyneHT ¢ caMoro Hayanaa OCBOCHHUS JUCIUILIMHBI JOJKEH BHUMATEIbHO 03HAKOMUTCS C
paboueil mporpaMMoi TUCIUITUHBI.

1.2.2. CtyneHnTy He0OOXOIUMMO COCTABUTD JUIsl ce0s TpaduK BHIOJHEHHUS Y4eOHbIX paloT,
npenycMotpenHsix PI1J] ¢ yuérom TpeboBaHMii ApyruxX AMCHUIUIMH, U3y4aeMbIX B TEKYILEM
ceMecTpe.

1.2.3. Ilpu npoBeneHUH 3aHATHH 1 TPOLEAYp TEKYIIEH U TPOMEKYTOUHOM aTTeCTalllu ¢
UCIIO0JIb30BAaHUEM HHCTPYMEHTOB MH(OPMAIIMOHHOM 00pa30oBaTelbHOI cpelibl AMCTAaHIIMOHHOTO
oOpa3zoBanus yausepcurera (LMS MocnonuTexa), Kak BO BpeMsi KOHTAaKTHOU pabOTHI ¢
IpernoJiaBaTesieM, Tak 1 BO BPeMsl CaMOCTOSITEIbHOM pabOThl CTYIEHT TOJKEH 00eCTIeYUTh
TEXHUUYECKYIO0 BO3MOKHOCTb TUCTAHIIMOHHOTO MOAKIIOYEHUS K CHCTEMaM JIUCTaHIIHOHHOTO
oOyuenus. [Ipu oTCyTCTBHM TaKOi BO3MOKHOCTH 0OCYIUTh CUTYALMIO C MIPEToaBaTesIeM
JTUCIUTUIAHBI.
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7. ®OH/I OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISAA M OLICHUBAHUA Pe3yJIbTATOB 00y4eHUs!

KoHTponp ycmeBaeMOCTH M KadecTBa IOATOTOBKM IPOBOJUTCS B COOTBETCTBHE C
tpeboBanusimu "Ilosnoxkenuss 00 opraHuzanmuu 00pa3oBaTENBHOTO mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM yHUBepcurere". JInsi KOHTpOJNsA YCIIEBAEMOCTHM M KadecTBa OCBOCHUS
JUCLUIUIMHBI HACTOSIILEN IPOrpaMMO ITPENYCMOTPEHBI CIIEYIOINE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYILUH KOHTPOIIb);
- IPOMEXYTOYHAs aTTECTALIMSL.

B nponecce 00yueHus NCHIOAB3YIOTCA CIEAYIOLINE OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHON
paboThI CTYAEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTU U IPOMEKYTOUHBIX
aTTeCcTallui:

B nepsoMm cemecrpe:

- IOJATrOTOBKA K JIAOOPATOPHBIM 3aHSATUSAM, BBINOJIHEHUE I'padUUecKUuX 3aJaHUl M UX 3allWTa;
KOHTPOJIbHAs paboTa; TECT; 3aIuTa Ja00paTOPHBIX PadOT; IK3aMEH.

7.2. lllkana u KPUTEPUH OLIEHNBAHUS Pe3yJIbTATOB 00yUYeHH s

[TokazareneM OIICHMBAaHUS KOMIICTCHIMH Ha pa3IMYHBIX d3Tamax HX (OPMHUPOBAHUS
SBJISICTCS TOCTH)KEHUE OOYYaroIMMUCS IUIAHUPYEMBIX PE3y/lIbTaTOB OO0YYEHHUs IO JUCLMILIMHE
(MomyIHo).

[Tkanbl OLEeHUBAHUS PE3yJIbTATOB IPOMEKYTOUHON aTTECTALUU U UX ONHUCAHHE:

dopma TPOMEKYTOUHOU ATTECTALUN: IK3AMEH.

IIpomexxyrounas arrectauus oOyyaromuxcss B (opMe »3K3aMeHa IPOBOAUTCS 10
pe3yabTaTaM BBITOJHEHHS BCEX BHJOB Y4eOHOH paboThI, MPEeTyCMOTPEHHBIX YUYE€OHBIM IJIAHOM
[0 JIaHHOW JUCHHUIUIMHE (MOZYINIO), IPH 3TOM YUYHUTHIBAKOTCS PE3YJIbTaThl TEKYLIEro KOHTPOJISA
yCIieBaeMOCTH B TeueHHe ceMmectpa. OIlleHKa CTENeHH JOCTIKEHHS OOYyJaroUnMMHUCS
IUTAHUPYEMBIX Pe3yIbTaTOB O0YUYEHHUs MO JUCHMILIMHE (MOJYIII0) IPOBOAUTCS MpenojaBaTesieM,
BEAYIIUM 3aHATHUS 1O JUCHUIUIMHE (MOJYIIO0) METOAOM JKCHEPTHOH oueHKH. HeoOxommumbim
YCIIOBHEM MPOXOKACHUS MPOMEKYTOUHOH aTTeCTalluH SBJSETCS BBIIIOJIHEHHE BCEX BUI0B padoT,
IpelyCMOTPEHHBIX JaHHOU pabouel mporpammoii o nucuuiuinae «HxenepHas rpapuka». Ha
JlaTy TPOBEICHHsI NMPOMEXKYTOYHON aTTeCTallud CTYAEHTBl JOJDKHBI BBIMOJHUTH BCE BHIBI
y4eOHOI paboThI, MPEeTyCMOTPEHHBIE paboYeil MpOrpaMMoil, a UMEHHO BBHIIOJIHUTH PAcYeTHO-
rpadudeckue 1abopaTopHblie paboThl - 6 padoT, BEIMOIHUTE | KOHTPONIBHYIO paboTy B 1 cemectpe.
Ecnu He BBINIONHEHBI HEOOXOIUMBIE YCIIOBHSI, CTYACHTHI IOJYYalOT HEYIOBIECTBOPHTEIHHYIO
OLICHKY.

[IIxama orieHnBaHug 1j1d DK3aMeHa:

Ilxana ouenusanusn Onucanue

Buinonnenst  6ce 6udvl  yuebHol pabomoel, npedycMompeHHble
Omauyno yueonvim naaHom. Cmyoenm OeMOHCmMpupyem CcOoOmeemcmaeue
3HAHUL, YMEHUl, HABbLIKO8 NPUBCOCHHbIM 8 MAbOIUYAX nokasameinel,
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onepupyeni npuo6pemennbmu SHAHUAMU, YMEHUAMU, HABBIKAMU,
npumensem ux 6 cumyayusix NOBLIULEHHOL CLOICHOCTU. Hpu IMOoMm
Modicem ObIMb Oonyweya He3HadYumelbHas OWM6KCZ, Henlo4YHocmo,
3ampy()HeHue npu anajiumudeckux onepayusix, neperoce BHAHUU U
ymeHuL? HA HOoe6ble, HecmaHdapmeze cumyayuu.

Xopowo

Buvinonnenvt  6ce  6uodvt  yueOHoOU pabomul, npedyCMOmMpeHHblE
yueonvim — naanom.  CmyoeHm — OeMOHCcmMpupyem  HenojHoe,
npasuibHoe  CoOmeemcmeue  3HAHUU,  YMeHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax nokazameiet, 6o eciu npu 3mom oviiu
oonyweHul 2-3 HecywecmeeHHble OUUOKU.

Yooenemsopumenvro

Buvinonnenvt  6ce  6udvt  yueOHoOU pabomul, npedyCMOmMpeHHblE
yueoHvim naanom. CmyoeHm OeMOHCmpUpyem CcoOmeemcmaue
3HAHUL, 8 KOMOPOM 0C8eWeHa OCHOB8HAS, Hauboee 8aX}CHASA YACMb
mamepuana, HO npu 3MOM OONYUleHad 0OHA 3HAYUMENbHAS OUWUOKA
UIYU HeMOYHOCMb.

HeyoosnemsopumenvHo

He 6vinonnen o00un uau 6Oonee 6udog yueOnou pabomul,
npeoyCMOmpeHHbIX yueOHviM nianom. Cmyoenm OemoHcmpupyem
HenoJHoe COOmeemcmaue 3SHaHull, YMeHUll, HA8bIKO8 NPUBEOEHHBIM 8
mabauyax noxkazamenetl, OONYCKAOMC 3HAYUMENbHbIE OUUOKU,
NpoAGIAEMCs OMCYMCmMeue 3HAHUL, YMEeHUll, HABbLIKO8 NO pAOY
nokasameinei, Cmyoenm UCnblmvleaen 3HAYuUmebHble 3ampyOHeHUs]
npu ONepupoBanUy 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCe HA HOBble
cumyayuu.

7.3. OueHo4HbIe CpeACTBA

7.3.1. Texymuii KOHTPOJIb

Jlnist mpoBeIeHHsI TEKYILLEro KOHTPOJIS IPUMEHSIOTCA ClIeAyIoLe (OpMbl: pacuemHo-

epaghuyeckue camocmosmenvHvle pabomovl, KOHMPOJIbHASL pabOMa, mecmol.
7.3.2. [IpoMexxyTOUHASI ATTECTAIUSA

[IpomexxyTouHast arTectarus IpoBoauTcs Ha 1 cemectpe oOydeHus B popme 3K3ameHa.
DK3aMeH MPOBOIUTCS MO OUIIETaM, OTBETHI MPEIOCTABIISIOTCS MMCBbMEHHO € TIOCIIEYIOLIIM
YCTHBIM coOeceroBanueM. busetsl popMupyroTcs U3 BOIPOCOB NPEACTABICHHOTO HUXKeE
NepeyHs.

PersiameHT npoBeeHus 3a4eTa U IK3aMeHa:

1. B 6uner Bkiatouaercs (4) Bonpoca U3 pa3HbIX pa3zesioB AUCLUUILUIMHBI U (0/HO, /1Ba)
NPAaKTUYECKHX 3a/1aHUS

2. IlepeueHb BOMPOCOB COOTBETCTBYET TEMaM, U3yUYE€HHBIM Ha JIEKIIMOHHBIX U JJAOOPaTOPHBIX
3aHATUAX (MpUIAraeTcs).

3. Bpemst Ha MOATOTOBKY MUCbMEHHBIX OTBETOB - 10 40 MUH, ycTHOE cobecenoBanue - 10 10
MHUHYT.

4. TlpoBeneHue arrecTaluy (3adeTa M HK3aMEHA) C MCIOJb30BAaHHEM CPEJCTB IEKTPOHHOIO
0o0y4YeHHsI U JAUCTAHIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHI BBIIOJIHIETCS B COOTBETCTBUH C
YTBEpPXKIEHHBIM B yHUBepcutTeTe "[lopsaxkoM npoBeneHHs NPOMEXKYTOYHOM aTTECTallUh C
UCITIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO OOYYEHHUS W JAMCTAHIIMOHHBIX 00pa3oBaTeIbHbIX

TEXHOJIOTUn"



IIpomexxyTrouHass arrecTanusi IPOBOAUTCA B CPOKHM, YCTaHOBJICHHBIE YTBEPKICHHBIM
pacnucaHueM 3a4€THO-’K3aMEHallMOHHOW ceccud. Jlo JaThl MPOBENECHHS MPOMEKYTOUHOM
aTTeCcTallud CTYJCHT JOJKCH BBIMIOJHUTL BCE pacdeTHO-rpaduueckre 1abopaTopHbIe pabOThI,
MpelyCMOTPEHHbIE HacTosIIe pabodeil mporpamMmoil AucHMILTUHBL [lepeueHb 00s3aTeIbHBIX
paboT u popmMa OTYETHOCTU IO HUM MPEICTABICHBI B TAOIHUIIE:

Bun paGotsl @dopma OTYETHOCTH U TEKYIIET0 KOHTPOJIS
PacuerHo-rpaduueckue  naGopatopubie | OpopmiieHHBIE pacyeTHO-Tpadudeckue padoThl,
paboThl, yka3zaHHbIE B pa3zaene 3.4.1: MPEAYCMOTPEHHBIX  paboueit MPOrpamMmoit

JUCUUIUIMHBI ¢  OTMETKOM  MperojaBaress
«3a4TEHOY, €CJIM BBITIOJIHECHBI U OPOPMIICHBI BCE

paboTHI.
CamocrositennbHass  pabora.  PacuetHo- | OdopmiieHHBIH OTYET 0 pabore,
rpaduueckue padboTsl 1-6. OPEeIyCMOTPEHHOM  pabodeil  mporpammoii

JUCLMIUIMHBI ¢  OTMETKOW  IpernojaBaTess
«3aUTEHO», €CIIU BBIIIOJIHEHBI U O(OPMIIEHBI BCE
paboTHI.

Konrtponbnas padora KonTtponbHast  paboTa,  BBIIIOJIHEHHAs  Ha
HOJIOKUTEIbHYIO OLIEHKY.

Ecau He BbINONHEH OAHMH HJIH Ooiee BHUI0OB y‘IC6HOI>'I pa6OTH, YKa3aHHBIX B Ta6J'II/II_[e,
npenoaaBarCyib HMECT IIPABO BbICTABUTb HCYAOBJIICTBOPUTCIILHYIO OLCHKY II0 HTOraM
HpOMe)KYTOqHOﬁ aTTeCTalnu.

7.3.3. Bonnpochl 171l NOATOTOBKH K 3K3aMeHY 0 AMCHMILINHE
«nxenepHas rpapuxa»

Paszpnen «Ha4veprareibHasi reOMeTPUS»
|.Touka, npsimasi, IIOCKOCTb.

1.ITpoexunu neHTpaIbHbIE U MapaieibHbIE.
2./lHBapuaHTHbIE CBOMCTBA MapaUIeIbHBIX TPOSKIH.
3.Merox Momxa.
4.0pTOroHaJgbHbIE MPOEKIUU U CUCTEMA IPSIMOYTOJIHBIX KOOPIUHAT.
5. Touku B 4™ yeTBepTIX MPOCTPAHCTBA
6.ITpoexuyu npsMoil 1 oTpe3Kka NpsSMON JIMHUH.
7.0co0bie (4aCTHBIC) MTOJIOKEHHUS MPSIMOMN JTHHUH.
8.Touka Ha IPSAMOIA.
9.Crnenpl psiMOii.
10.IToctpoeHne HaTypaIbHON BEIMYMHBI OTPE3Ka MPSIMOM OOIIETo MOJOKEHNS U YITIOB HAKJIOHA
MPSAMOM K IJIOCKOCTSIM NpOeKIHil. MeTo npsiMOyrOJbHOTO TPEYTOJIbHUKA.
11.B3anmMHOe MOJI0KEHHE ABYX MPSIMBIX.
12.Teopema 0 mpoeMPOBaHUE TIOCKOTO MPSIMOTO YTJIa.
13.Cnioco6sl 3a1aHUs MIIOCKOCTH HA YEpTEXe.
14 .Criens! INIOCKOCTH.
15.1Ipsimast 1 TOYKA HA MIIOCKOCTH. Y CJIOBHE MPUHAIIEKHOCTH TOUKH TUIOCKOCTH.
16.TIpsiMbIe 0COOOTO MOOKEHHS HA MIIOCKOCTH. JIMHUS HanOOJIBIIIEro HAKJIOHA (JIMHUS CKaTa)
IUIOCKOCTH K TNIOCKOCTH ITPOEKIINH.
17.IToctpoenue muaNM nepeceueHus 2™ miockoctert. (I ™ mo3unmonnas 3amaqa)
18.1IpaBuso mocTpoeHMs JTMHUY MepecedeHns 2™ MI0CKOCTeN B 00IIEM ciIydae.
19.TTocTpoeHre mpsIMOii JTMHUN ¥ IIIOCKOCTH TapaJIeTbHBIX MEXKITy COOOH.
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20.ITocTpoenue B3aMMHO MapajuIeIbHBIX TNIOCKOCTEH.
21.TTocTpoenune TOUKH niepeceueHus npsMoi u miockoctu. (IIpaBumo moctpoenws)
22.TlocTpoeHue B3aMMHO MEPIEHANKYISIPHBIX MPSMOH H IIIOCKOCTH.
23.IlocTpoeHue B3aMMHO MEPIEHIUKYIISIPHBIX MJIOCKOCTEH.

I1. KpuBble MOBEPXHOCTH.
1. Cnioco0sl 3a71aHus 1 U300pakeHUs IOBEPXHOCTEH Ha ueprexax. Kapkac moBepxHOCTH.
2. IloBepxHOCTH BpalieHusl. BUHTOBBIE TOBEPXHOCTH.
3.Iloctpoenue HepocTarOLIeH MPOSKIUK TOUKHU, IPUHAIexkaei nosepxHoctu. (IIpasuio)
4.TlocTpoeHue TOUEK NepeceueHus: HOBEPXHOCTH NpsAMoil (kpuBoi) nunueil. (Ilpasuio).

Paznea «nxkenepuas rpadpuka» (IlpoekunonHoe yepueHue)

1.Ha3oBUTE OCHOBHBIE TMHUM YEPTEXkKA, UX HA3HAUEHUE U [IapaMETPBI.

2.Ha3oBure ocHOBHBIE (POPMATHI U UX Pa3MEpHI.

3.Kak monmy4aroT u 0003Ha4aroT JOMOJHUTEIbHBIE (PopMaThl? YKaXKUTE pa3Mepshl JHCTa
dbopmara A4x3.

4.I'ne na yeprexxe popmara A4 pacnonararoT OCHOBHYIO HaAIKCh U I'Zie €€ pac MojararT Ha
ocTanbHBIX hopmaTax?

5.Yto Takoe macmTab? Ha3oBuTe cranmapTHbIE MacITaObl YMEHBIICHUS U YBEIINYCHUS?
6.Yto Takoe MaciiTadbl yBelIWYeHHs U yMeHbleHus? Kakue yka3pIBaloT pa3Mepbl H3AeIus Ipu
BBIMIOJIHEHUH €TI0 YepTeka B MaclITade yBEIMYEHUs UJTM YMEHBIICHUS?

7.Yto Takoe mpoIucHbIe U CTpouHble OykBbI? Uem onpenensiercsa pazmep(Homep) mpudra?
8.HazoBute pasznuny mexxay mpudramu tuna A u b. Kakosa BeicoTa apaGckux mudp ams
Ka)K70ro Homepa mpudTa?

9.Yrto HaszpiBaercs BugoM? Kakoiil BUJ Ha3pIBaeTcs IVIaBHBIM U KaK OH BbIOMpaeTcst?

10.Kak nmosry4atroT OCHOBHbBIE BH/IbI, KAK OHU Ha3bIBAKOTCS U PACIIOJIATAKOTCS HA yepTexe?
11.B xakoM ciryuyae Ha 4epTeKe HAaHOCUTCS Ha3BaHUe Buaa? UTo 03HA4YaeT 3HAK «0», KAKOBa €ro
¢dbopmMa, pazMepsl U B KAKOM CITy4ae U KaKk OH HAHOCUTCS?

12.Kakoe n300paxeHne Ha3bIBAIOT CEUEHUEM U JUJIS Uero ero npuMeHsaroT? Kakumu nuausamu
0OBOJIST BHIHECEHHBIC U HAJIOKEHHBIE CEUCHUS?

13.Kakoe n3o0pakeHre Ha3bIBatOT pa3pe3om? i 4ero mpuMeHst0T pa3pesbl?

14.Yewm otnnuaercs pa3pe3 oT ceueHus? Kakue pa3pes3sl Ha3bIBalOT CIOKHBIMU?

15.B xakux ciay4asix UCHOJB3YIOT BRIHOCHBIE 3JIeMeHThI? Kak odopMitsaioT n3odpaxxkeHnue
BBIHOCHOT'O 2JIEMEHTa?

16.Kax yka3piBaeTcst MaciiTad, B KOTOPOM BBITIOJIHEH BRIHOCHOM 3JIeMEeHT? MOXKET JIi BHIHOCHOM
3JIEMEHT COJepkKaTh MOJPOOHOCTH, HE YKa3aHHbIE HA OCHOBHOM M300pa)kKeHUU U3JIeNHUs, U
OTJINYATHCA OT HETO IO COACP>KAHUIO?

17.Kak n3o0paxaroTcss CHMMETpHUHbIe GUTyphl? B Kakux ciaydasx JOIMyCKaeTcs COeIUHATh
MOJIOBUHY BU/JIa U MOJIOBUHY pa3pe3a U KaK BBIMOIHSIIOTCS 3TU U300paxeHus?
18.13006akeHuE CITONIHBIX BAIOB, BUHTOB, 3aKIENOK. M300paxkenue pa3pe3oB pedep
YKECTKOCTH MJIM TOHKUX CTEHOK.

19. Yto Takoe BBIKATBIBAHUE OTBEPCTHS B CEKYILIYIO IUIOCKOCTh M Kak OHO oopMIIsieTcst Ipu
BBITIOJIHEHHUH pa3pesa?

20.M306paxenue neranei ¢ paspbiBoM. HanoxxeHHast MpoeKuus.

21.Kak mpoBoATCS BBIHOCHBIE JINHUM NP HAHECEHNUH pa3Mepa MPSIMOJIMHEMHOTO OTpe3Ka U
pa3MepHast IMHUS 110 OTHOIIEHUIO K BBIHOCHBIM JIMHUSIM?

22 .Kakue (popMbl CTPEIOK, UCMOIB3YIOTCS Ha KOHIIAX Pa3MEPHOM JTMHUHU U IPUMEPHOE
COOTHOILIEHUE €€ FIIEMEHTOB?

23.B kakoM ciiy4ae CTpEJIKA Ha pa3MEpPHOM JJUHUHA HAHOCSTCA TOJIBKO C OJTHOM CTOPOHBI, &
pasMepHast IMHHUS IPOBOJUTCS 32 OCh N300pakeHus ?

24.Kak mpoBOAAT BBHIHOCHBIE U Pa3MEPHBIC JIMHUU TP HAHECEHUU pa3mepa yria?
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25.Kak pacnonararoT pa3MepHbIE Uncia 10 OTHOIIEHUIO K pa3MepHbIM JIMHUAM? JlomyckaeTcst
JIM TIepeceveHne pa3MEePHBIX YHCEI U CTPEJIOK Pa3MEPHBIX JTUHUM KAaKUMHU-JINOO0 JTUHUSIMU
yeprexa?

26.B kakux ciayyasix JMHEMHBIE U YTIIOBbIE pa3Mepbl HAHOCATCS Ha MOJIKE JIMHUU-BBIHOCKE?

27.B KakuX €JUHUIIAX YKa3bIBAIOT JIMHEHHBIE Pa3MEPhI HAa YepTeXkax, U B KAKOM Cllydae 3TH
€MHUIIBI 0003HAYAIOTCS HA YepTexe?

28.B KakuX €MHMIAX YKa3bIBAIOT YIJIOBBIE Pa3MEPhI U MPOCTABIIAIOT JIU 3TU €IUHULIBI Y
pa3MepHBIX yucen?

29.KakoBbl MUHMMAJILHBIC PACCTOSHUS MK MapaJICIbHBIMEI PA3MEPHBIMU JIMHUSIMHA U MEX]TY
pa3sMEepHOM JIMHUEH U IMHUEH BUIMMOTO KOHTYypa?

30.Kak pexomeHyercs pacrnoiaraTb pa3MepHbIE YUCIIa 10 OTHOLIEHUIO K HECKOJIBKUM
NapaJuleIbHbIM WA KOHLIEHTPUYECKUM pa3MepHbIM JTMHUAM? Kak cienyer yka3blBaTh MEHbILIHE
1 OOJIbIIINE pa3Mephl 10 OTHOUICHHUIO K KOHTYPY H300pakeHus1, YTOObI pa3MepHbIe U BHIHOCHBIC
JIMHUU HE TIEPECEKATUCH?

Paznen «UnkeHepHasi rpadpuka» (MamImHOCTPOUTEIbHOE YepUeHHe)

Hanecenue pazmepog
Hanecenue pa3zmepoB, onpeesiomuX pacnoyioKeHUe OTBEPCTUH (TOJISIpHbIE KOOPAUHATHI).
Hanecenne pa3MepoB, ONpENesIOIMX  PACIONOXKEHUE OTBEPCTUH  (IPAMOYTOJIbHBIE
KOOpJMHATBHI).
Hanecenue pa3smepa uszaeinusi, 1300pak€HHOTO C pa3phIBOM.
Hanecenue pazMepoB TONIIUHBI WK JUIMHBI I€TAIH, N300paXKEHHON B OJTHON MTPOEKLIUH.
Hanecenue nuamerpa wiu paguyca chepsl.
Hanecenue pasmepa kBagpara.
Hanecenue Haanucell HeyKa3aHHBIX Ha YEPTEKE PaJUyCOB CKPYIVIEHUN U YKJIOHOB.
Hanecenue pa3mMepoB IPOTOYKH.
Hanecenue pa3MepoB JIbICKH WM I1a3a.
Hanecenue pazmMepoB IIITOHOYHOTO 1432 Ha Baly.
Hanecenue pazMepoB HIIIOHOYHOI'O 11a3a B OTBEPCTHH.
Hanecenue pazmMepoB kaHaBKHU JUIsl BbIXOJa HUTH(OBATIBEHOTO KPyTa.
N3o006paxenue npsMoO0OYHBIX (IBOJBBEHTHBIX) IIUTHIL U UX 0003HAYCHHE Ha YePTEKe.
Hanecenune pazMepoB 0TBEpCTHI MO BUHTHI C TIOTAWHOW TOJIOBKOM.
Hanecenue pazMepoB OTBEPCTUI IOl BUHTHI ¢ WINHIPUYECKOMN IOJIOBKOM.
N300paxeHre 1 HaHECEHHE Pa3MEPOB IIIyXOT0 OTBEPCTHSI C PE3LOOH.

Yepmeorcu demaneti

Ueptéx 3yduaToro xoseca (peku, 4epBsika v T.11.).
Yeptéx nuTON (IITAMIOBAHHOW) AETaNM C IMOCIEAYIOIEH MeXaHH4ecKOoi o0paboTKoi uacTu
MOBEPXHOCTH.
Yepréx aerany, U3rOTOBICHHON JTUCTOBOM IITAMIIOBKOM.
YepTéx MpyKUHBIL.

Cbopounvie eOunuybl
VYcnoBHOe “cHATHE” OJJHOW MIJIM HECKOJIBKUX JIeTareil Ha COOPOYHOM UepTeke U ero opopMIiIeHHE
COOTBETCTBYIOLIEH 3aAITUCHIO.
Hanecenne HOMepOB MO3UIIMN Ha COOPOYHOM YEPTEKE.
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