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1. He.]'[l/l, 3a/Ia9Y1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘{eHl/Iﬂ Io IMCIMIIJINHE

Jucunmmna «HavyeprarenbHas reoMeTpusi 1 MHXXEHEpHAs rpaduka» COCTOUT U3 TPEX CTPYKTYPHO
Y METOJIMYECKH COTJIACOBaHHBIX pa3fenoB: «HauepraTenbHas reomerpus», «HxxenepHas rpaduka»
u «KommbrotepHas rpapukay.

Hucuunnmna «HauepratenbHas reoMeTpusi ¥ MHXXKEHEpHas rpaduKay SBIsSETCS OJHOM U3 OCHOBHBIX
OOLIETEXHUYECKUX JUCLUUIUIMH B TOJTOTOBKE CIIELUAINCTOB B BBICHIMX TEXHHYECKHX Y4YEOHBIX
3aBE/ICHUSX.

K ocHOBHBIM HeJIIM OCBOCHHS AUCUMILTUHBI «HadepraTenbHas reoMeTpusi U MH>KEHEpHAs
rpadukay cieayeT OTHECTH:

— (hopMupoBaHKEe 3HAHUI O OCHOBHBIX IOJIOKEHUSIX, IPU3HAKAX U CBOIMCTB, BRITEKAIOIINX U3 METOIa

IPSMOYTOJIBHOTO TPOCUUPOBAHMS M HEKOTOPBIX Pa3/ieioB MaTeMAaTUKU (TE€OMETPUU U HEKOTOPBIX
onpezeNeHul U3 Teopur MHOXecTB). Ha aTom 6a3upyroTcsi TeopeTH4ecKHe OCHOBBI M IpaBHiia
IIOCTPOCHUS M300paKEHUN MPOCTPAHCTBEHHBIX IPEAMETOB Ha IUIOCKOCTU (HadepTaTesbHas
reOMETpHs);

— (opMupoBaHHE 3HAHWKA O OCHOBHBIX NPABWIIAX COCTABJICHUS TEXHUYECKUX YEPTEKEH,
HaHeceHus pa3mepoB ¢ yuetom ECKJI, utenun yeprexeii (MH)eHEpHas M KOMIbIOTEpHAs rpaduka
rpaduka);

— TMOATOTOBKA CTYACHTOB K JESATENBHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTEepUCTHKOM 110 HalpaBJiIeHUIO OakaiaBpa.

K ocHOBHBIM 3agayam oOcCBOeHMS JucCHUIUIMHBI «HaueprarenpbHass reoMeTpus u
WH)KEeHEepHas TpaduKay clieayeT OTHECTH:

— MPUMEHEHHE METOJOB M CIOCOOOB pEIIeHUs 3aJad HadyepTaTelIbHOM TeOMETpUU B
NOCEAYIOMMX pa3feliaX HMHKEHEpHOW M KOMITBIOTEPHOW TpauKH TpU  BBIIOJHEHUU
KOHCTPYKTOPCKOH JTOKYMEHTAIIHH;

— OCBOCHHE HABBIKOB M0 PYYHOMY 3CKM3MPOBAHHUIO, COCTABJICHUIO YEPTEKEHW C y4ETOM
tpeboBanuit ECK/I, ureHuto uepTexei.

— pa3paboTka pabouel MPOEKTHON U TEXHUYECKOU JOKYMEHTAIUH;

O6yquI/Ie o JUCHUILIIMHE «HaqepTaTeJlea;I TCOMETpHUA W HHKXCHCPHAA rpa(bHKa»
HAITpaBJICHO Ha (I)OpMI/IPOBaHI/Ie y 06yqa}om1/1xc;1 CICAYIOMUX KOMIIETEHITHM:

Koa n HanmeHoBaHMe KOMIeTeH Mt NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIHH
OIIK-1. CnocobGeH pemars OPUKIAIHbIE 3naer:
3a7a4d CTPOMTENILHOM OTpPACid, HCHOIb3YS - METO/IBI PEIICHHS PHKIAIHBIX 33134

TEOPHIO U METOB! PYHAAMEHTAIIbHBIX HAYK. npoheccHoHaTbHO eSTETBHOCTH,

(dbyHIaMeHTalIbHbIE 3aKOHBI, OIHCBIBAIOLIHE
U3y4aeMblil POLIECC UM SBICHUE;

- MeToAbl 00pabOTKH pPACUETHBIX U
AKCTIEPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-
CTaTUCTHYECKUMH METOIAMU;

Ymeer:

- BBIBIATH M KJIACCHU(PHUIHPOBATH
¢busnyeckue, M XUMHUYECKME U JIpyrue
IpoIecChl, MpoTeKarIue Ha  OOBEKTe
npodeCcCHOHATBLHOMN 1eATeNbHOCTH;

- IPUMEHSTH TUIOBbIE 337]auydl TEOPUHU




ONTUMU3ALUU B npodeccuoHaTbHON
JeSTENIbHOCTH;

- OompeneNsATh  XapaKTePHCTHKU
nporecca (sBJICHHS), XapaKTEPHOTO IS
00BEKTOB MPO(ECCHOHATBHON JeSTENFHOCTH,
Ha OCHOBE TEOPETUYECKOTO
(9KCIEPUMEHTATIBHOT0) MCCIICIOBAHUS;

- MNpeaACTaBIATb 0a30BEIE JIIsL
npodeccuoHaIbHONH  cdepbl  (PU3UIECKUX

MPOLECCOB (ssBIEHU) B BUJIE
MaTeMaTH4eCcKoro(ux) ypaBHeHUsA(11),
000CHOBaHME TPAHUYHBIX U  HAYaJIbHBIX
YCJIOBUI;

Baageert:

- METOJaMHU pPEIICHUS WHXCHEPHBIX
3alady ¢ TPUMEHEHHEM MaTeMaTH4YECKOTO
anmapara v MPUKJIaJHBIX TPOrpaMM pacyeTa;

- METOJaMH pCIICHUS ypaBHEHUH,
OMKCHIBAIOIUX  OCHOBHBIE  (hU3MUeCKHe
MNpOLECChl, C  TNPUMEHEHHUEM  METO/OB
MaTeMaTHYECKOT0 aHalnu3a

- croco0amu OLEHKH aJIeKBaTHOCTU
pE3yJIbTaTOB MAaTEMAaTUYECKOTO
MOJICIIUPOBaHUS, (DOPMYIUPOBAHKE
MPEJI0KEHUH 10 UCIIOIB30BaHUIO
MaTeMaTUYeCKOW MOJIENH JIJIsl PEIICHUs 3aa9
PO eCCHOHAIBHON e TETHHOCTH

2. MecTo IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JlucuMmiInHa OTHOCUTCS K YUCITY MPO(GECCHOHATBHBIX YIEOHBIX TUCIHUIUINH 00s3aTeNbHOM
yactu 0OazoBoro mukia (bl) OOII. [QucnumniauHa JTOTHUYECKH B3aUMOCBSI3aHA CO CJEAYIOIIUMH
nucuurinHaMu U npaktukamu OOIT:

- [IpoexTHas 1esATenbHOCTS,

- Metposorus, cranapTusanus u cepTudukanus;

- Teopernueckas MexaHUKa,

- OcOOEHHOCTH MPOESKTUPOBAHUS POCTPAHCTBEHHBIX KOHCTPYKITHIA.

3. CTpyKkTypa u coaep:KaHue TUCHUNINHbBI

OO011ast TPYI0EMKOCTh JUCIUILIHHBI COCTAaBIIAET 6 3aueTHBIX equnuil (216 gacos).

Nzyuaercs Ha 1 u 2 cemecTpax 0O0ydeHus. @opmMa IpoMeKyTOUHOM aTTECTAIMH: K3aMEH BO
2 cemecTpe, 3a4eT B 1 cemectpe.

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1.0ynas hopma o0ydeHHUs



Ne . KoanuecTtBO CemecTpbl
Bun yueOHo# padoThI
n/n 4acoB 1 cemecTp 2 cemecTp
1 | AyauTopHble 3aHATHS 104 32 72
B ToM uucne:
1.1 | Jlexkium 16 16
1.2 | CemuHapcKkue/IpaKTUYECKHUE 3aHATHS 88 16 72
1.3 | JlaboparopHbIe 3aHATHS
2 | CamocrosiTesibHas padoTa 112 56 56
B tom unciie:
2.1 | [loaroroBka u 3amuTa J1aOOPaTOPHBIX
pabor
2.2 | CaMOCTOSATEIBHOE N3YUEHHUE 112 56 56
3 IIpome:xyTOUHAs aTTEeCTALMSA
3auet/aud.3auer/IK3aMeH 3auer/ 3ayeT IK3aMEH
IK3aMeH
HTtoro 216 88 128
3.2 TemaTnuyeckuii MJjiaH U3yYeHHUs TUCHHNIHHBI
(o dhopmam oOyueHus)
3.2.1. Ounas popma oOydeHUs
TpyaoemkocTh, yac
AyauTopHas pa6ora 3
2y (2 [354|2
Ne Paznenbl/TeMmbl o < S E « x| 52| 8C
n/n AUCHMILTHHBI 3 = § o E o E ge| 88
= 5§ |EEZ| 82| EE| § &
= | $£8/ 88| 24 ¢
SETET |5
@)
16 88 112
1 Pa3nen 1. HauepraTenbnas 16 16
reoMeTpus 24
Tema 1. [IpoennpoBaHue TOUKH Ha JBE 2 2
Y TPH B3aMMHO-TICPIICHIUKYIISIPHBIC
TJIOCKOCTHU MPOEKITUH. 3
Tema 2. [IpoeunpoBanue npsmoit 2 2
JIMHHY U €€ OTPE3Ka. 3
Tema 3. BzaumHoe nonoxeHue AByx 2 2
MPSIMBIX. 3
Tema 4. ITnockocts. CrocoObI 3a1aHAS 2 2
TUTOCKOCTH Ha YEePTEKeE.
3
Tewma 5. Cioco6w1 mpeobpazoBaHust 2 2
gepTeKa. 3
Tema 6. MHororpanHuku, npuU3Ma, 2 2
MUpaMuUIa. 3




Tema 7. KpuBble IMHUU ¥ TOBEPXHOCTH.

Tema 8. BzaumHoe nepeceueHue
KPUBOJIMHEHHBIX TOBEPXHOCTEH.

Pa3neu 2. Un:xeHepHas rpaguka.
IIpoeknuoHHOE YepyeHmne

22

24

Tema 8. Equnas cucrema
KOHCTPYKTOPCKOM JOKYMEHTAI[U!
(ECKI)

Tewma 9. O6mue npaBmia 0oHopMIICHHS
yepTeKen

I

Tema 10. Bunsl, pazpessl, cedeHusl.

Tema 11. IIpaBusia HaHeceHUsT
pa3MepoB.

Tema 12. ITocTpoeHne n300paskeHHIA.
[TocTpoenue TpeTbero Buaa no ABymM
3aJJaHHBIM.

Tema 13. Dckus neranu. [lopsanox
BBITTOJTHEHUSI 9CKH3a.

Paznen 3. Un:xenepuas rpaduxa.
MamMHOCTPOUTEIbHOE YepUyeHne

22

28

Tewma 14. IlpaBuia BeIOJHEHUS
YepTEeKEH MATMHOCTPOUTEITBHBIX
JleTajel U UX COCUHECHHUIA.

Tema 15. Pe3n0b1. Busibl pesno:
CTaHJIapTHbHIE ¥ HECTaHAapTHBHIC.
N3o0pakenune pe3nd Ha yepTekKe

Tema 16. Pe3p00BbIC COCAUHEHHS:
00ITOBOE, IIMMUICYHOE, BUHTOBOE U
TpyOHOE. DIEMEHTHI pe3b00BBIX
COCIUHCHHH.

Tema 17. lImoHOYHBIE COEAUHEHUS.
Bunl IITOHOYHEIX COEAMHEHUN.

Tewma 18. Hepa3zbeMHbIE COSTMHCHHS:
CBAapKa, KJICTIKA, [TalKa, CKIICUBAaHUE U
CIIMBaHUE.

Tema 19. Yeprexxu oOmero Buga u
cOopouHbIE YEepTEeXKH. Cragun
pa3palboTKu KOHCTPYKTOPCKHX
JTOKYMEHTOB

Pa3nea 4. KomnbloTepHas rpaguka

28

28

Tema 20. OcHOBBI pabOTHI B CHUCTEME
«Kowmmac -3D»

Tema 21. BrimmoiHEHHE YCKU30B U
F€OMETPUUYECKUX MOJEIIEH B CUCTEME
«Komnac -3D»




Tewma 22. BeimosiHeHHE YepTexKen 8
JeTaen. 8
Tema 23. BolnoaHeHHE YepTeKen 8
COOPOYHBIX CTUHUIIL. 8

3.3  ConepkaHue TUCHUNIHHBI
Pa3nes 1. HauepraTeabHasi reomeTpust

1. Ilpenmer usyuenus. Jluteparypa. O nopsiike 3aHATHH: JEKLUUHU, IPAKTUYECKUE 3aHATHS,
KOJUTIOKBUYMBI, KOHTPOJIbHBIE pabOThI, pacyeTHO-Tpaduyeckue padoThl, OJTUMIIHAIBI.

Meroasl npoenupoBaHus: LEHTpalIbHOE, MapasuieibHoe. [IpsAMOyronpHOEe NpoenrupoBaHUE, Kak
OCHOBa COCTaBJICHUs MAIIMHOCTPOMUTENBHOrO ueprexka. lIpoennpoBaHue TOUKM Ha JBE U TpPH
B3aMMHO-TIEPIICHAUKYJISPHbIE IJIOCKOCTU MpoeKuuid. OCHOBHBIE BBIBOJbL,  BBITEKAIOIIME U3
NPSIMOYTOJIBHOTO IPOCUUPOBAHUSA TOYKM HA JIB€ B3aUMHO-NEPIECHIUKYISPHBIE IUIOCKOCTH
npoekmuii. O0pa3oBaHWe KOMIUICKCHOTO uepTeka (Meroa Momxka). B3auMOoCBsI3b OpTOTOHABHBIX
MPOEKUUI U IPSIMOYTOJIbHBIX KOOPJUHAT.

2. IIpoeuupoBaHue npsMOWl JIMHUM U €€ OoTpe3Ka. [IpuHa/Ie)KHOCTh TOYKU MPSMOM.
[TomoskeHne TIPSIMOM OTHOCHUTENBHO IUIOCKOCTeH mpoekiuii. [Ipsmas oOmero u 49acTHOTO
MOJIOKEHUH: a). TMpsAMbIe MapajielbHbIe OJHOM MIIOCKOCTU MPOEKIHiA; 0). MpsMble MmapaieibHbIe
JIBYM INTOCKOCTSIM IPOEKIMI. B3auMHOE 110105)KEeHNEe TOYKH U IPSAMOM. [lenenue oTpeska B 3aJaHHOM
oTHoweHUU. OnpenesieHne HaTypajlbHOM BEIUYMHBI OTPE3KA MPSMOM METOJIOM IPSIMOYIOJBHOIO
TPEYrOJIbHUKA.

3. BsaumHoe moNOXKEHHE TMPSAMBIX: NpsSMblE IepeceKaroluecs, napauleJbHble U
ckpemuBaromuecs. O “KOHKYpPHUPYIOIIMX TOUYKAaX CKpEIMBAIOIIMXCSA HpsaMbIX. O mpoexknusax
II0CKUX yriioB. OO0 yrie MexXay AByMs CKpEUIMBAIOLUMUCS NPSIMbIMH. Teopema o0 mpoeupoBaHun
IpsSMOTo yriia (4acTHBIN ciaydait) 6e3 nokaszarenbeTBa. [ImockocTs. CriocoObl 3a1aHuUs MIIOCKOCTH Ha
yepTexe. 3ajaHue IUIOCKOCTH ClleJaMH, KaK YacTHBIM cilydail 3aJaHusd IUIOCKOCTH JIBYMS
nepeceKkaromuMucsa npsAMbIMU. Ilpsamas um Touka B miockoctd. [Ipu3Haku NpHUHAUIEKHOCTH.
['maBHBIC TMHUU B TJIOCKOCTH (TOPU30HTAIb U (DPOHTAIB).

4. TlonokeHHe TMIOCKOCTH OTHOCHUTENBHO TUIOCKOCTEH MPOEKIMN: IIIOCKOCTH OOIIEro
YaCTHOTO NOJIOKeHUH. [IIoCKOCTh NepneHAMKyIspHa OAHOM M JABYM IUIOCKOCTSM IIPOEKLHS.
CBolicTBO mpoenupyroumx miockoctei. [lpoBeaenne npoenupyomei mIoCKOCTH Yepe3 MpIMYyIo
(3aKJIIOUeHHE TIPSIMOM B ITIOCKOCTH). B3anMHOe mosiokeHHe MBYX IJIOCKOCTEH, MPSMON JIMHUMA U
wiockocTH. [lepeceuenune npsiMoii ¢ mpoenupyromen mIockocTero. [lepeceuenne AByX MIOCKOCTEH,
U3 KOTOpBIX OJHA - mpoerupytomas. llepecedenune mpsmMoil ¢ MIOCKOCTbIO OOIIEro MOJIOKEHUS
(obmuii anroput™m). [lepeceueHue nAByX IMIIOCKOCTeH OOIIEro moioxeHus (oOmuil crocod).
HepecequHﬂ JABYX MIOCKOCTEH 0 TOYKAM INEPECCUCHUA MPAMBIX, JICKAIIUX B O)IHOI71 IIJIOCKOCTH C
JPYroii MIOCKOCThIO (4acTHBIN crtoco0). [lapamieabHOCTh NPSIMOM U IUIOCKOCTH U JIBYX IJIOCKOCTEH
(mpu3HaKK mnapajuienbHOCTH). [lepneHAuKyIIpHOCTh MPSMON U IUIOCKOCTH M JIBYX IJIOCKOCTEH
(TIpU3HAKY MEePIEHAUKYISIPHOCTH).

5. CriocoObl npeoOpa3oBaHUs UYepTEkKa: CIOCOObI MEPEMEHBI IIIOCKOCTEH MpoeKLuil U crocob
BpallleHUs BOKPYT OCH MEPHEHAMKYISPHON K IUIOCKOCTH mIpoekuuid. VX oOuHocTh U OTiIHYHe.
Crioco6 mepemeHbl TUIOCKOCTel mpoekiuil. Ero mpumeHeHue Ui ompenesieHus HaTypajabHON




BEJIMYMHBI OTpe3Ka MPSIMOU W TIJIOCKOW (PUTYPBHI U YIJIOB HAKJIOHA WX K TUIOCKOCTSM TMPOEKIIHMA.
[IpuBenenue npsMoil B IpOELUPYIOIIEE MOT0KEHHE OTHOCUTEIBHO IIIOCKOCTH MPOSKIIHIA.
Crnioco6 BpareHust BOKpYT OCH EPIEHANKYISIPHON K IJIOCKOCTH IMTPOSKITUH U €T0 TPUMEHEHNE
JUISL ONIpe/IeNICeHUs HATypajJbHOM BEJIMYMHBI OTPE3Ka IMPSIMOM U YIJIOB UX HAKJIOHA €€ K MIOCKOCTSAM
MIPOEKITUH.
Crnioco6 BpallieHHsi BOKPYT OCH MapajuieIbHON MIIOCKOCTU MPOEKIMM U €ro MPUMEHEHHUE JIJIs
OTIpeIeTICHUS HATYPaTbHON BETMYHHBI IIJIOCKOW (PUTYPHI.

6. MHuororpannuku. Mx n3o0pakeHue Ha yeprexe: mpu3Ma, nupamuaa. Touka Ha MOBEPXHOCTH
MHOrorpanHuka. IlepecedeHne MHOrOrpaHHMkKa IUIOCKOCThIO. IlocTpoenue mnpoekuuii u
HATypaJIbHOTO BHJA (UTYpHl CEYEHHS MHOTOTPaHHHMKA IUIOCKOCTBIO, pa3BepTka OOKOBOI
IIOBEPXHOCTH. IIepeceyenue nmpsMON JIWMHUM C MHOTOTPAaHHHUKOM. B3aumHOeE mnepecedeHue
MHOI'OTPAHHUKOB.

7. KpuBble nuHuM U noBepxHoctu. OOmmue cBeneHus (moHATHE 00 0oOpa3zoBaHHME KPHUBOM
MOBEPXHOCTH, 00pa3yrolias U HAMPAaBIIAIONINE JIMHUU, OTIPEICTICHUS TMHEHYATHIX U HEJIMHEHYAThIX,
pa3BepTHIBAEMBIX U HEpa3BEPThIBAEMbIX MOBepxHOcTeH). [loBepxHOCTH BpalleHUs UX 00pa3oBaHKe
u u3o0paxxenne Ha yeprexe. Lmnmmuaap Bpamenus. Ero oOpa3oBanue u n300pakeHHe Ha YePTEKe.
Touky Ha TOBEPXHOCTH LMIMHAPA. Buabl ceueHuss NWINHIPA MII0CKOCTBIO.

Konyc Bpaienus. Ero odpasoBanue u n3o0pakeHue Ha uepTexe. Touka Ha IOBEPXHOCTH KOHYyca
(MpU3HAK MPUHAAJIEKHOCTH TOUKU IIOBEPXHOCTH). Buipl ceuenunit konyca miockoctsio. [loctpoenue
IPOEKLMH U HATYPAJIBbHOTO BU1a (PUTYPBI CEUEHUS KOHYCA IIIOCKOCTBIO.

Cdepa. Ee oOpa3oBanue n u3obpaxeHue Ha yepTexe. Touka Ha moBepxHocTH chepbl. CeueHue
chepsl MIOCKOCTHIO.

Top. Ero obpa3oBanue u u3obpaxeHue Ha yepTexke. Touka Ha MOBEPXHOCTU Topa. Buasl Topa.
KpyroBsle cedenus Topa I0CKOCTBIO.

8. BzauMHoe nepecedeHne KpUBBIX MOBepXHOCTeH. O0muit anroput™ pemienus. [Ipumenenue
IUIOCKOCTEM B KQUECTBE BCIIOMOTaTEIbHBIX CEKYIIUX TOBEPXHOCTEH.

B3anmHOe miepecedeHHE COOCHBIX TMOBepXHOCTe BpameHus. Ilpumenenue chep (c
IIOCTOSIHHBIM LIEHTPOM) B Ka4€CTBE BCIIOMOTATEJIBHBIX CEKYIIUX MOBEPXHOCTEH NPU MOCTPOECHUHU
JIMHUY TIEpEeCeUeHHUs IBYX 3a/laHHbIX MoBepxHocTel. HeoOxonnMble ycaoBUs AJis MpuMeHEHUs cdep.
[Tepeceuenue npsiMOil TMHUM € KPUBOI MOBEPXHOCTHIO (0OIIKE U YaCTHBIE CIIOCOOBI).

Pa3nen 2. Un:xenepuas rpaduxa. [IpoekunoHHnoe yepuyenue

9. Ilpenmer u KpaTkuii ouepk pa3Butus uvepueHus. CraHgapTuzanms Kak (akrop,
CHOCOOCTBYIOUIMIT pa3BUTUI0O Hayku u TexHUkd. Enmnas Cuctema KoHcTpykTOopckoi
HokymenTtanuu (ECK/I). Ee HazHauenue, cTpykTypa u copepxkanue. TpeGoBaHus, IpeabBIseMble
Crannapramu ECKJ]I x cocTaBiennio u oOpMIIEHUIO YePTEKEH.

OOme mpaBuiia BBIMOJIHEHHUS uepTexei. Popmarel JTUCTOB dYepTeked, OCHOBHBIE U
JOTIONTHUTEbHBIE (opMaThl, WX oOOpa3oBaHue u oOo3HaueHwe. (OCHOBHAs HAIANUCh U €€
pacnonoxxenue Ha ¢opmare mucta (COCT 2.301-68). Macmrabsl U300paxeHuil U WX
0003HaYeHKEe Ha YepTeke B OCHOBHOM HaamucH u Ha moje yeprexa (TOCT 2.302-68).

JInaum uyeprexa. TUIBI IMHUM, UX HAYEPTAaHWE U OCHOBHBIE Ha3HaueHMs. ToJIMHA BCEX
THUIIOB JIMHUH 110 OTHOIIEHHUIO K CILIONMIHON TosicToi ocHoBHOM muaun (I'OCT 2.303-68).
pudret ueprexusie. Tunsl u pazmeps! mpudTa. lluprna 6ykB U ToNIMHA TUHUHN HIpUQTa
(TOCT. 2.304-81).
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10. Uzo6pakenns — Busl, pazpessbl, cedeHus ('OCT 2.305-2008). OcHOBHBIE TTOJIOKEHUS
U ornpezaeneHus. Meron npsiMOyroJIbHOTO IPOEUPOBAHUS — OCHOBA COCTABJICHUS YEPTEKEH.

Bunel. Conepkanue u omnpeneneHue Buaa. [J1aBHBIN, OCHOBHBIC, OMOJHUTEIbHBIE U
MECTHBIEC BHJIbI, X ONpEACIICHUE U PacHojokeHrne Ha yeprexe. O003HaYeHHE TOTIOHUTENLHBIX U
MECTHBIX BH/IOB Ha YEpTEKE.

Ceuenus. Onpenenenue u coaepxanue ceueHus. CedeHus - BBIHECEHHBIE U HAJIOKEHHBIE, UX
pacrnosoxeHue U 0003HaYeHHE Ha YePTEKe.

Pazpessl. Onpenenenue u coaepkanue paspesa. Knaccugukarus pa3pe3oB B 3aBUCHMOCTH OT
MOJIOKEHUSI CEKyIled IUIOCKOCTH OTHOCHTEIBHO TOPU30HTAJIBHOM IJIOCKOCTH  IPOEKLUN
(ropu3oHTaNbHBIC, BEPTUKAIbHBIC, HAKJIOHHBIE), OTHOCUTEIBHO JJIMHBI W BBICOTHI MpeaMeTa
(mpoioyibHBIE, TOMEPEUYHbIe), OT YMCIa CEKYIIUX IUIOCKOCTEH (MpocThie U CIO0XHBIE). MecTHbIE
pa3pessl.

OO6o3HayeHus1 rpaduyecKue MaTepuajoB W IpaBwia ux HaHeceHus Ha deprexax (['OCT
2.306-68). Hanecenue MTPUXOBKHU B pa3pe3ax M CCUCHUSX.

Y CIOBHOCTH U yNPOILEHUS, MPUMEHSIEMBbIE TTPH U300paKEHUH BUI0B, Pa3pe30B U CEUCHUH.

11. Hanecenue pasmepoB ('OCT 2.307-68). CBenmenus 00 OCHOBHBIX TpeOOBaHHSIX U
MpaBWJIaX HAHECEHUS pPa3MEpPOB PACCMATPUBAIOTCS BBHIOOPOYHO B 3aBHCHMOCTH OT 3TaIloOB
BBITIOJIHCHHS TpaduuecKkux pador.

Hanecenune pasmepoB Ha 4yepTexax JHMTBIX JeTajed, IOABEPrarolleiicss YacTUYHOU
nocneayrlei oopabdoTke.

Oco0eHHOCTH HAHECEHHUs Pa3MEpPOB Ha UYEPTEkKax JeTalleld, M3TOTOBIIIEMBIX 00PabOTKOM
JIABJICHUCM.

12. TTocTpoeHune TpeThero BUAa 110 IBYM 3a/IaHHBIM.

OcHOBHbBIE IIOJIOKEHUS MO CheMKe JCku30B. OmpezneneHue 3cku3za.  TpeOoBaHuS K
BBIIIOJTHEHUIO ~ OCKM3a. PeKOMEHJalMu 1O  TOCIEIOBATEIIFHOCTH  BBINOJIHEHHS — ICKH3A.
Obpa3mepuBanue neraneil. I3smepenue TuHENHHBIX BEIMYNH, PaJUYCOB, YIJIOB.

Pa3nen 3. Un:xenepuas rpadpuka. ManmmmHoCTpoUTEIbHOE YepUeHHeE.

13. TlpaBuna BBIMOMHEHUS 4YepTEeKEeH MAIIMHOCTPOUTENBHBIX JeTallell M MX COCTUHEHH.
OO61myre no0KeHu .

Pe3r0Ob1. OOpa3oBaHue, Ha3HAuYE€HHE, OCHOBHBIE MapaMeTphl U DJIEMEHTHI Pe3bObl: JIMHA
noyiHoro mpoduiist pe3bObl, cOeru, Hemaopesbl, (packu, mpoTouku. HM3o0pakeHue pe3pd U uX
coenunennit Ha yeptexxe (TOCT 2.311-68).

Pe3s0n1 cTanmapTHBIE M HECTAaHAAPTHBIC: METpUUECKas, JOUMOBas, TpyOHas, KOHUYECKas,
TparneneuanbHas, ynopHasi, Kpyrias, IpsSIMOyrojbHas U ClieluanbHasl.

14. Kpenexusie uzgenus. CTpykTypa yclIoBHOT0 0003HaueHus kpenexHou neranmu (I'OCT
1759-70).

Tumel, UCTIOMTHEHNE W HAa3HAYCHUE KPENEKHBIX JIeTanel: OOJIThI, BHHTHI, IMUIBKU, TalKH,
1ai0bl, IMTUTMHTHI, ITUQTHL. VX n300paxeHne Ha yepTexe U 0003HaYeHHe B OCHOBHOM HAJIITUCH U
cnenuuKaluy, OCHOBHbIC TapaMEeTPBhI.

15. Pe3n0OoBbie coeMHEHUS: OOJITOBOE, IIMUJICYHOE W BHHTOBOE. OJIEMEHTHI PE3bOOBBIX
coenuHeHuil. Pabodee u ynmpolieHHOe N300pakeHne pe3b00BBIX COSTMHEHUH.

TpyOHoe coenuHeHue. DneMeHThl TPyOHOTO COeIUHEHUs - (UTUHTHU: MY(TbHI, YTOJIbHUKH,
TPOWHUKH, KPECTHI U JIp. UepTek cTaHAApTHOTO TPYOHOTO COeTUHEHUSI.

16. IIlmoHOYHBIC W MUTUIICBBIC U HEPA3bEMHBIC COCTMHEHNS, U MX Ha3HAYCHHE.

[[InmoHOYHBIE COEAMHEHUS: TpPU3MATHUECKHUe, CETMEHTHhIE W KJIMHOBBIE. 300pakeHue
IITTOHOYHBIX COSAMHEHUH Ha YepTexke. Y CIOBHOE 0003HAYEHNE IIIMTOHOYHBIX COCTMHEHHUI.
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HInuneBsle COEAMHEHUS: C TPSIMOOOYHBIM, SBOJILBEHTHBIM U TPEYrOJIbHBIM MPOGHUIEM.
Crioco6b1  meHTpupoBaHus. M300pakeHne IUIMLIEBBIX COCAMHEHUI Ha depTexe. YCIOBHOE
0003HaYeHHE HUIULEBBIX COCTUHEHUM.

Hepazbemubie cOeTMHEHUA: CBAPKOM, KIENKOW, MANKON, CKIEMBAHUEM U CLIMBAHUEM.

Knaccudukanus BUIOB CBapKH M CBAapHBIX IIBOB. M300paxeHne u 0003HAYEHHUE IIBOB
CBApHBIX COCAVMHEHUN Ha YEepPTEKE.

3aKiIenoyHble COeIMHEHUs: BUIBlI 3aKJIENOK, Kiaccu(uKalus 3aKJIeNOYHbIX IIBOB U HX
N300paXeHNE Ha YEPTEKE.

CoennHeHre nailkoi, CKJICMBaHUEM U CLUIMBAHUE, U YCIOBHOE 0003HAYECHHE IIIBOB.

17. 3yGuarble nepenayuu U Npy>KUHBI.

3y0Ouarele nepenayu, o01IMe TOIOKEHUs, KiIaccupuKaius, U3sroToBJICHUE.

[Hunuuapudeckre 3y0UaThie epeiadn: IEMEHTHI 3y0UaThiX Kojiec, H300paKeHne 3y0uaThIx
KoJIeC U 3yOUaThIX Mmepeaay Ha yepTexe.

Peeunbie nepepaun: n300pakeHUE PEeK U PEEUHBIX Mepeayd Ha YePTEKeE.

Konunyeckue 3yOuaTeie mepenauyu: 3JI€MEHThl KOHUYECKUX 3yOuaThIX KOJEC, M300paxKeHHe
KOHMYECKUX 3yOUaThIX KOJIEC U 3y0UaThIX Mepenad Ha YepTexe.

UepBsauHble Mepefayun: 3JIEMEHThl YepBsKa U KoJlieca, U300paKeHHe YEPBIKOB, YEPBIUHBIX
KOJIEC U YEPBAYHBIX Mepeaayd Ha YepTexke.

[Ipyxunbl, K1accu@UKaus U UX U300paKeHHE Ha YepTeke. Y CIIOBHOCTU MPU M300pakeHUU
npyxus (I'OCT 2.401+-T'OCT 2.409-74).

18. UepTtexu 0611ero Buaa 1 COOPOUYHBIC USPTEKH.

Cragumn pa3pabOTKU KOHCTPYKTOPCKHMX JOKYMEHTOB: TEXHHYECKOE 3a/laHue, TEXHUYECKOE
MpeJIOKEHNE, SCKU3HBINA MPOEKT, TEXHUYECKHM MPOEKT, pabodasi KOHCTPYKTOPCKAs JOKYMEHTAIIHSL.

Ueprexxu obmiero Buma. OOmme cBeieHus, cxema OoGOpMIICHUS 4YepTeka OOIlero BHUA,
MOPSAOK BBITIOJHEHHUS. YCIOBHOCTH M YIPOIIEHHUS TMPHU BBIIOJHEHUU dYepTexka OOIIero BHIA.
N300pakeHre HEKOTOPBIX M3Menuil u ycrpoictB. Hymepanus no3unumii Ha yeprexke, 0003HaUeHHE
yepTexa.

19. JleranmpoBanue. OCHOBHBIE TpeOoBaHHMs K padounMm depTekam. OOmme mpaBuia
BBINOJIHEHUS yepTexxel. [leranupoBanue ueprexa oOmero Buaa. Crnenudukanus. Paznensr
crnenudukanuu. Coopounsiii ueprex. Copepkanue cOopoyHoro ueprexa. llopsmoxk uTeHus
cOOpOUHOTO YepTekKa.

Pa3nen 4. Komnblotepnas rpaguka

20. 3nakomctBO ¢ cuctemoit «Kommac -3D». OCHOBBI MOJICTTUPOBAHUS JICTAJICH. 00630p
BO3MOXKHOCTe cuctembl. HWutepdeiic. Co3manue sckuza. JlobaBieHne u pegakTUPOBaHUE
reoMeTpUUYeCKnX 3aBUcuMocTed. PenmaktupoBanme paszmepoB. CozlaHue MacCHBOB Ha JICKH3E.
Coznanue 3cku3HbIX OnokoB. [loHmmanue omoBemeHuid 3cku3oB. Cozmanme 3D-reomerpun:
napameTpuueckas TBepaoTenbHas Mojenb. Co3gaHue sneMeHta «BpigaBiauBaHue». Y CTaHOBKA
Marepuana M 1sera. [loBTOpHOE UCMONBb30BaHWE TeOMETpUM 3CKHU3a. CBs3b C JAHHBIMU JIPYIHX
scku3oB. Coznanune snemeHta «Bpamenue». Coznanue snementa «Casury. McmonbszoBanue
npumMuTuBOB. JloOaBnenue compspkenus. JloOaBnenue ckpyrnenuit. [loGaBnenuwe (acok.
Pasmemenne orepctuii. Co3ianne KpyroBoro MaccuBa. Pa3Menenre OTBEpCTUi MO 3CKU3aM.

21. Cozpanue mnpocroil cOopku. IlonsTHe ¢ukcupoBaHHOro KommoHeHTa. JloOaBineHue
cOOPOYHBIX 3aBUcuUMOCTel. 3aBucuMOCTh «CoBMerieHue». CteneHu cBOOOIBI. 3aBHUCHUMOCTh
«BcraBkay. 3aBUCUMOCTh «YTOID». 3aBUCUMOCTh «KacarenbHOCThY». YTPaBIAIOMINE 3aBUCUMOCTH.
PaGota ¢ bubinoTekoii 21eMeHTOB. DKOHOMUS BPEMEHH ¢ HHCTpYMEHTOM «COOpKay.

22. Coznmanue 2D-ueprexeit u3 3D-nmannpix. Co3gaHue BUIOB JAeTadd. TWIBI BHJIOB Ha
yeprexxe. Co3maHune HOBOTo yeprexa. PazMerienre 6a30Boro u mpoeKIMOHHOTO BIIOB. Pa3menienue
ceyenusi. Co3manue NOMOJHUTENbHOTO Bruaa. Co3/MaHue BRIHOCHOTO BUAA. PeakTupoBanue BUIOB.
BripaBauBanue Buja. smenenue BeipaBHuBaHus1. OToOpakeHue Buaa. JJobapnenue 0603HaueHMIt B
YepTexKHbIE BUIbI. MapKep [IEHTpa 1 OCEBbIC TMHUH. PeTakTHpOBaHNE HAMMEHOBAHUI U MOJIOAKEHHI
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o6o3HaueHnit BU0B. Pazmepsl. OcHoBHOM HHCTpyMeHT Pazmepsl. Llenbs m Habop pasmepHBIX memei.
PenaxtupoBanue pazmepoB. IHCTpyMeHTHI 0003HaUEHUS OTBEPCTHIA U pe3n0. [lomydeHue pazmepon

C MOACIIN.

23 Cozpmanme wu3genuii B paboyem mpocTtpaHcTBe cOopku. IlonsitHe (uUKCHpOBaHHOTO
KomItoHeHTa. JloOaBneHne COOPOYHBIX 3aBHCUMOCTEH. 3aBHCHMOCTH coBMenieHue. CreneHn
cB00OIbI. PaboTa ¢ OMOIMOTEKOM 21eMEHTOB. DKOHOMHUSI BpEMEHHU C HHCTPyMEHTOM «COOpKay.

3.4 Temaruk

a CEMI/lHapCKI/IX/HPaKTH‘leCKHX H J'laﬁOpaTOPHle 3aHATHH

3.4.1. JlabopaTopHble 3aHATHUS

JlaboparopHas pabdota 1.
TUIOCKOCTH TPOEKITHIA.

IIpoenupoBanye TOYKH Ha JBE U TPU B3aUMHO-IIEPIICHAUKYJISPHbIE

JlaboparopHas pabota 2.

[IpoenpoBanye NpsAMON JIMHUU U €€ OTPE3Ka.

JlaboparopHas pabdota 3.

B3anMHOe nosioxeHue AByX MpsMbIX.

JlaboparopHas pabdota 4.

[Tnockocts. CriocoOBI 3aJaHNS TUIOCKOCTH HA YEPTEXKE.

JlaboparopHas pabdoTa 5.

Crioco0sI TpeoOpa3oBaHUs YepTEXKA.

JlaboparopHas pabdoTa 6.

MHoOrorpasHuKkHy, Ipu3Ma, nupamuaa.

JlaboparopHas pabdota 7.

KpuBsble nMHUN ¥ IOBEPXHOCTH.

JlaGopaTopHas pabora 8.

Bzaumnuoe IICPECCUCHUC KpHBOHHHCﬁHHX HOBCpXHOCTeﬁ.

JlaGopaTopHas pabora 9.

HpO@KHI/IOHHOC YCpUCHHC. Brimmonnenue UepTeiKa ACTaIn oe3 pa3spe30B.

JlabopaTtopHas padora 10.

[IpoeknmonHoe yepueHue. BoIoaHeHe YepTeka IETAIN C pa3pe3aMH.

JlabopaTtopHas padora 11.

HOCTpOCHI/IG TPETHETO BUAA IO IBYM 3aIaHHBIM. Ocku3 JCTalIn.

JlabopaTtopHas pabora 12.

Kpenexuble nzenus. BeinonHeHne YepTeKen KPEIeKHbIX U3,

JIaGoparopHas pabota 13.

PaGouee u ynporieHHoe n3o00pakeHrne pe3b00BbIX COeTUHEHUI.

JIaGoparopHas pabota 14.

MIPY’KHH.

HOCTpOCHI/Ie I/1306pa)KeHI/II71 MUIIMHAPUICCKUX BY6‘IaTBIX nepeaay u

JlabopaTtopHas pabora 15.

COopouHBIif uepTex.

JlabopaTtopHas padora 16.

JeranupoBka.

JIaGoparopHas pabota 17.

BrinosiHeHue yeprexen geTanei Ha KOMIBIOTEDPE.

JIaGoparopHas pabota 18.

Brinonsenue C60p0‘-IH01“0 YCPTEIKAa HA KOMIIBIOTEPC.

3.5 Temaruk

a KyPCOBBIX NPOEKTOB (KypCOBBIX pador)

KypcoBbie paboThI/POEKThI HE IPETYCMOTPEHBI.

4. YuyebHO-

MeToAu4YecKoe U MH(popManuoHHoe odecneyeHue

4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1
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I'OCT 2.001-73 ECKJI. O01iue moaoKeHus;

I'OCT 2.109-73 ECK/I. OcHOBHbIE TpeOOBaHUs K YepTEKaM;

I'OCT 2.125-2008 ECK/I. ITpaBuiia BBIIOIHEHUS 3CKU3HBIX KOHCTPYKTOPCKUX JOKYMEHTOB,;
I'OCT 2.301-68 ECK/I. ®opmatsl;

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

I'OCT 2.303-68 ECK/L. JIunuu;

I'OCT 2.304-81 ECK/I. lIpud el yepTexHbIC;

I'OCT 2.305-2008 ECK/I. M300paxeHus-BUIbI pa3pe3bl, CEUCHHUS,

I'OCT 2.307 -68 ECK/I. Hanecenue pa3MepoB u NpeeabHbIX OTKIOHECHHI;

. TOCT 2.311-68. ECKI. U300paxxeHue pe3bOsbl.

. TOCT 2.312-72 ECK/I. YcnoBHbIe H300paxeHus: 1 0003HAaYE€HUS IIBOB CBAPHBIX COCTMHEHUH;
. TOCT 2.315-68 ECK/I. I300pakeHust ynpoIIeHHbIE U YCJIOBHBIE KPETIC)KHBIX JCTAIICH;

. TOCT 2.318-81 ECK/I. IIpaBuna ynpoieHHOro HaHECEHUsI pa3MEPOB OTBEPCTHUH;

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

.T'OCT 2.403-75 ECK/I. IlpaBuna BbINOJIHEHUS YePTEKEH HUITUHIPUIECKUX 3y0UaThIX KOJIEC;

4.2  OcHoBHasi IuTEpaTypa

Kypc naueprarensnoii reometpun I'opzon B.O., Cemennos-Oruesckuiit M.A. Kypc HauepraTenbHOM
reoMerpun. — M.: Beiciias mkona, 2006. — 272 c.

bponckuii A.M., ®aznynun 3.M., Xangunos B.A. UnxenepHas rpaduka (MetamnoodpadoTtka). M.:
W3n. uentp «Akagemus», 2013. — 400 c.

Qaznynun 2.M., Xangunos B.A. Unxkenepnas rpaduka. M.: U3n. nentp «Axagemusi», 2011. — 432
c.
@aznynun 2.M., AAkoByk O.A. Texuuueckas rpaduxa. M.: U3n. uentp «Axkagemusi», 2018. — 336 c.

4.2.1 lonoaHuTe bHAS IATEPATYPA

«HAYEPTATEJIbBHAS TEOMETPUS. Metoanueckue ykazaHus K KOHCIIEKTY Jekuuii» / [lox
penakuueit nmpodeccopa . M. @aznynuna. - M.: MOCITIOJIUTEX, 2019. — 96 c.

Meroanyeckue ykazaHnus «MeTpudeckue 3ajjauu B HauepTaTenbHoil reometpuny /Ilog penakuueit
npod. .M. @aznynuna. — M.: MOCIIOJIMTEX, 2019. — 40 c.

Mertonnyeckue yka3anus «TeopeTnueckre OCHOBBI HauepTaTelbHON reomeTpun» Kosnektus
aBTopoB. [lox pexpakuueit npod. 3.M. ®aznynuna. — M.: MOCIIOJIMTEX, 2019. — 50 c.
Mertonnyeckue ykazanus «M3o00paxenus (Bunel, paspessl, ceuenus)» Komnextus aBropos. [Ton
penakuuen @aznynmuna 3.M. - M.: MI'TY «MAMW», 2022. —42 c.

VYuebHoe nocobue «IlpaBuina BeimonHeHUs pe3bOOBBIX coequHeHui» / Komnextus aBropos. Ilox
penakmueit mpod. .M. @aznynuna. - M.: MOCITIOJIUTEX, 2021. - 76 c.

VYuebHoe nocobue «IIpaBuia BBHIMONHEHUS MIIMOHOYHBIX, NUIMLEBBIX U 3yOUaThIX COCTUHEHUN) /
Komnextus aBTopoB. [Ton penakiueit mpod. .M. @aznynuna. - M.: MOCITIOJIMTEX, 2021. - 60
c.

Meronndeckne ykazanus «OOmme TpaBuiIa HaHECEHUS pa3MepoB Ha depTekax» / KommexkTus
aBTopoB. [lox pegaknueit daznynmuna 3.M. M. - : MOCIIOJIMTEX, 2022.- 68 c.
YuebHo-MeToan4eckoe mocooue «Pa3zpaboTka reoMeTprHIeCKUX MOJIEICH 1 YepTeKel B CHCTEME
«Kowmmac- 3D» / B.H. Tumocdee, 3.M. @aznymun. — M.: MOCIIOJIUTEX, 2023. — 78 c.
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13. 3aganus o reoMeTpudecKoMy MoenrpoBannio: coopuuk/ B.H. Tumodees, .M. daznynus,
10.10. Jlemuna — M, MockoBckuit monutex, 2020- 228 c.

4.2.3 DiIeKTPOHHBbIE 00pa3oBaTeJbHbIE PeCypChl

[IpoBenenue 3aHATUI U aTTECTAIMI BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHUCTEMBbI JUCTaHIMOHHOTO oOyueHus yHuBepcutrera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoit AIeKTPOHHBIX 00pa3oBaTelIbHBIX pecypcoB (DOP) nmo BceM paszaenam nporpamMmbl:

Hasanue D0OP
«HaueprartenbHas https://Ims.mospolytech.ru/course/view.php?id=546
reomeTpus» Yacts 1

«Haueprarenbnas | https://Ims.mospolytech.ru/course/view.php?id=673
reomeTpus» HYacTs 2
«UmxenepHas rpadpuka | https://Ims.mospolytech.ru/course/view.php?id=703
(mpoexuoHHOE
YepueHHUe)»

«nmxenepHas rpaduka

(MammHOCTpOMTENBHOE | hitps:/Ims.mospolytech.ru/course/view.php?id=1272
YepueHHUe)»

KomnsrorepHslii
[IPAKTUKYM I10 https://online.mospolytech.ru/course/view.php?id=322
WHXXEHEpHOU rpaduke

Pazpaborannbie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsanox mpoBeneHuss padOT B AMCTAaHLMOHHOM (hopmare yCTaHABIMBAETCA OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/min eHTPOM y4eOHO-METOANYECKON pabOThI.

Kasxplii cTyaeHT 00eceyeH HHANBHIyaIbHBIM HEOTPAHUYECHHBIM TOCTYIIOM K
NeKTpoHHBIM OubmuotexaM yrusepeuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchlka Ha AJIEKTPOHHYIO OUOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.3  JluneH3MOHHOE U CBOOOJIHO pacnpocTpaHsieMoe MPporpaMMHoe
odecreueHue

Poccwuiickas mporpamma «Kommac -3D» https://edu.ascon.ru/main/download/freeware/

4.4  CoBpemeHHBbIe TPO(decCHOHATBbHBIE 0a3bI JaHHBIX M HH(POPMAIHOHHBIE
CIIPABOYHBbIE CHCTEMBI

«TexakcenepT» — cupaBoyHas cucTeMa, NpeA0CTaBISAIoNIasi HOPMATHBHO-TEXHUYECKYIO,
HOPMaTUBHO-TIPAaBOBYIO HHPOPMAIIHIO: TEX-IKCHEPT.pP



https://lms.mospolytech.ru/course/view.php?id=546
https://lms.mospolytech.ru/course/view.php?id=673
https://lms.mospolytech.ru/course/view.php?id=703
https://lms.mospolytech.ru/course/view.php?id=1272
https://online.mospolytech.ru/course/view.php?id=322
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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S. MarepuajbHO-TEXHHYECKOE o0ecreyeHue

Jlnst  mpoBeneHWs JICKIIMOHHBIX 3aHSATHH HCHOJB3YIOTCS ayJUTOPHUU, OCHAIICHHBIE
KOMIIBIOTEPAMH, HHTEPAKTUBHBIMH JOCKAMH, MYJIbTUMEIUUHBIME TIpOeKTOpaMu u dkpanamu: [1K-
417, TIK-418, TIK-517, TIK-518 . Jlns mpoBeneHus 1abOpaTOPHBIX M CEMHUHAPCKUX 3aHATHI
ucnonbs3ytorcst ayauropun: [1K-421, T1IK-425. MakeTsl u oOpa3ipl aisi 71a00paTOpHBIX padoT
pasmemensl B aya. [1K-419.

6. MeToanuyeckue peKoMeH aluu

MGTOI[I/IKa npenoaaBaHvsa AJUCHUITIIMHBI «HaqepTaTeanaﬂ TCOMCTpHUA, HHXKXCHCPHAA U
KOMIIBIOTEpHAsl rpadukay 1 peaan3anus KOMIECTEHTHOCTHOIO MOIX0/1a B U3JI0KEHUH U BOCIPUITUN
MaTepuana MpeayCMaTpPUBAEeT HCIOIb30BAHUE CIEAYIOIIUX AKTHUBHBIX W HHTEPAKTUBHBIX (HOpM
MPOBEJICHUS ayJAUTOPHBIX 1 BHEAYIUTOPHBIX 3aHITHIA:

— ayJAUTOPHBIE 3aHATHUSA: JIEKIUH, Ta00paTOpHBIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIBHOC U3YYCHUC OTACIIbHBIX BOIIPOCOB, IMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

Bo3moxHO mpoBeieHNE 3aHATHI U aTTECTAlMi B TUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CUCTEMBl JUCTaHLMOHHOro o0yuyeHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIEeKTPOHHBIX 00pa3oBareibHBIX pecypcoB (JOP) (cm. m.4.2.3).

[Topsimox mpoBeaeHus: pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
pacmnopsHDKeHUSMHU ITPOPEKTOpa MO yueOHOU padoTe W/UiH LIEHTPOM y4eOHO-METOINYEeCKOi paboThlI.

6.1 Meroanueckre peKOMEHJANMH Jsi TpenojgaBaTesisi M0 OPraHU3aANNU
00y4eHus1

6.1.1. I[IpenoaBaTens opraHu3yeT NpenojaBaHne AUCIHUILIUHBI B COOTBETCTBUHU C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu oOpa3oBaTeabHOro npoiecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yrBepxaEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSITHH MTPETIOIaBaTEINb JOBOIUT IO CBEICHUS CTYICHTOB COJIepKaHNE
paboueii mporpammsl aucrumiuHsl (PI1/I) u npenocraisieTr BO3MOXHOCTh O3HAKOMIICHHS C
IIPOrpamMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpaIaeT BHUMaHUE CTYIEHTOB Ha:

- BUJIbI U (DOpMBI IPOBEACHMSI 3aHATHH 110 TUCHUIUIMHE, BKIIIOYask OPSAIOK IMPOBEIEHUS
3aHATUI ¢ IPUMEHEHUEM TEXHOJIOTUI IUCTAaHIIMOHHOTO 00YyUEHHs U CUCTEMBI AUCTAaHIIMOHHOTO
oOyuenus ynusepcuteta (CJO Mocnonurexa);

- BUJIbI, COZIEP’)KAHNE U TIOPSAAO0K IPOBENEHNUS TEKYIEr0 KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIIEHOUYHBIX CPECTB;

- (hopMmy, coziepkaHue U MOPSAIOK MTPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PII/I.

6.1.4. loBOUT 10 CBEJCHUS CTYACHTOB I'pauK BHIMOJIHEHUS YUeOHbBIX PadoT,
npeaxycMoTperHsix PIT/T.

6.1.5. Heo6xoanMo ¢ caMoro Havajia 3aHATUH peKOMEHI0BATh CTY/I€HTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy U yKazaTh MyTH AOCTYIA K HEH.

6.1.6. B Hauase uinu B KOHIIE CEMECTPa JaTh CIIUCOK BOIPOCOB JUIsl MOATOTOBKH K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).
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6.1.7. Pexomenayercs axt o3nakomiieHus cryaeHToB ¢ PIIJI u rpadukom paboTh
NUCHMEHHO 3a(hUKCHPOBATh MOAINKUCHIO CTY/IEHTA B JIMCTE O3HAKOMIIEHUS ¢ coaepxanue PII/I.

6.1.8. IIpennonaBarenu, BeIylInii JIEKIIMOHHbIE U TPAKTUUECKHUE 3aHSTUS, JOKHbI
COTJIACOBBIBATh TEMATUYECKH TUTaH MPAKTUYECKUX 3aHATUH, UCIIOJIB30BATh €AUHYIO CUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCHUTUIMHBI.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX TEM

MpernoaaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH HUX MPOBEAEHHUs, NPOoAyMaTh (OPMYIHUPOBKH U
coJiep’kaHue yueOHBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYKJ€HIE, 03HAKOMUTHCS C IIEPEYHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xone cemMuHapa BO BCTYIHUTEIBHOM CJIOBE PACKPBITh MPAKTUUYECKYI0 3HAYUMOCTb TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYKJIEHUE Ka)J0Iro
yuebHoro Bompoca. I[IpuMeHss QpPOHTAIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3aximrounTensHON YacTH CEMHUHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIUICHUN KaXKIO0TO CTYJEHTa U y4eOHOM TPYIIIBI B IEJIOM. PaCKpBITh MOJI0KUTEIbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOMIPOCH! CTYIEHTOB. BhinaTh
3aJJaHus ISl CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

6.1.10. LlenecooOpa3Ho B XOJ€ 3aIIUTHI JIA0OPATOPHBIX PadoT 3a/1aBaTh BHICTYHAIOIINM U
ayJUTOPUU [OTOJHUTEIbHBIE U YTOUYHSIOIIUE BOMPOCHI C IEJNbI0 BBIICHEHHS] MX TMO3MIMNA IO
CYIIECTBY 00CYk/1aeMbIX MTPOOIIEM.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmare ¢ IpUMEHEHUEM
CUCTEeMbl TUCTaHIMOHHOrO oO0yueHus: yHuBepcutera (CHO-LMS). [lopsanok mposenenus padboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIHHBIMH PACHOPSHKEHUSIMH TPOpPEKTOpa IO
yueOHoIi paboTe U/Uiu EHTPOM yueOHO-METOINYECKOM PabOTHl.

6.2 Meroanueckue yKa3aHus AJisl 00y4alOUIUXCSl M0 OCBOEHHIO M CHUTITHHBI

1.2.1. CtyneHT ¢ caMoro Hayajia OCBOCHHUS AUCHUIUIMHBI JOJKEH BHUMATEIBHO
03HaKOMUTCS ¢ paboyell mporpaMMoil TUCIMITIINHEI.

1.2.2. CryneHTy HEOOXOIMMO COCTaBUTh ISl ce0s rpa MK BHIOJHEHUS y4eOHBIX padoT,
npenycMmoTpeHHbix PI1/] ¢ yuérom TpeboBaHni Apyrux AUCHUIUIMH, U3Y4aeMbIX B TEKYILEM
CEMECTpE.

1.2.3. Tlpu mpoBeeHUH 3aHATHI U MIPOLEAYP TEKYIIeH U MPOMEKYTOUHOM aTTeCTaIlH C
UCIIOJIb30BaHNEM HHCTPYMEHTOB MH(GOPMAITMOHHON 00pa30BaTeIbHON CPEJIbl TUCTAHIIHOHHOTO
oOpa3oBanus ynusepcurera (LMS Mocnonutexa), kak BO BpeMsi KOHTaKTHOM paboThI ¢
IperojaBaresieM, Tak U BO BPeMsl CaMOCTOSATEIHbHON PabOTHI CTYACHT JOJKSH 00€CIICUHTh
TEXHUUYECKYIO BO3MOKHOCTh TMUCTAHIIMOHHOTO MOAKIIOYEHUS K CHCTEMaM JAUCTAaHIIMOHHOTO
oOyueHus. [Ipu OTCYTCTBUM TaKOW BO3MOKHOCTH OOCYIHMTH CUTYAIIHIO C TIPEToiaBaTesieM
JUCITUTIAHBI.

1. DoH/1 OLIEHOYHbIX CPEICTB

7.1  Metoabl KOHTPOJS U OLlEHUBAHUSA Pe3yJIbTATOB 00yUeHUs
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KoHTpop ycieBaeMocTH U Ka4ecTBa MOATOTOBKH ITPOBOJUTCSI B COOTBETCTBUE C
tpeboBanusmu "llonoxenus o0 opranuzanmu 00pa3oBaTeNbHOrO Iporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTETE".

JU11 KOHTPOJIS YCIIEBAEMOCTU U Ka4€CTBA OCBOCHMSI TUCUUIUIMHBI HACTOSILEN IPOrPaMMOi
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIIHUH KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALHS.

B nporuecce 06yueHHst HCTIONB3YIOTCS CIEAYIOIINE OLIEHOUHBbIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYJIEHTOB, OLICHOYHbBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHBIX
aTTecTalui:

B nepsoMm cemecrpe:

- IOJITOTOBKA K CEMUHAPCKUM 3aHSTUSM, BBIIIOJIHEHUE IpadUUecKX 3aJaHUi U UX 3aIUTa;
KOHTpOJIbHAsl paboTa; TeCT; 3a4erT.

Bo BTOpOM cemecTpe:

- HOJrOTOBKA K CEMMHAPCKUM 3aHSATHUSAM, BBIIOJIHEHUE rpauuecKUX 3a/1aHui U UX 3allNTa;
KOHTpOJIbHAsl padoTa; TECT; IK3aMEH.

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH

IToka3areneM olieHUBaHUS KOMHGTGHHI/Iﬁ Ha PAa3IMYHBbIX JTallaX HX (1)0pMI/IpOBaHI/I${ SABJIACTCA
JOCTHIXCHHUC 06y‘laIOI_HI/IMI/IC${ IUIAaHUPYEMBIX PE3YJIbTATOB 06y‘IeHI/I${ IO AMCLHHUIIIINHE (MOI[y.]'IIO).

IIIxanel orleHUBaAHUS PE3yJIbTAaTOB HpOMe)KYTOqHOﬁ aTTCCTal U UX OIIMCAaHUC!
d)opMa HpOMe)KyTO‘-IHOI\/'I aTTeCTaluu: 3a4€T, OK3aMCH.

[TpomexyTouHas arTectanusi oOydarommxcs B (opMe 3auera HPOBOAUTCSA MO pe3ylbTaTraM
BBITMIOJTHEHUS] BCEX BHJIOB y4eOHOW pabOThI, IPETyCMOTPEHHBIX YYEOHBIM IJIAHOM MO JIaHHOM
JUCIUILINHE (MOIYJIIIO), IPU 3TOM YUYUTBIBAIOTCS PE3YJIbTAThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecTpa. OlLieHKa CTENeH! JTOCTHXKEHNS 00y4JaroMMHKCS IUTAHUPYEMBIX pe3YyIbTaTOB
o0ydeHHus MO AMCUUIUIMHE (MOAYNIO) MPOBOJIUTCS MPENoAaBaTeeM, BEAYIIUM 3aHsITHS IO
JUCLUIUTMHE (MOIYJII0) METOJIOM SKCIEpTHON olleHKH. [To uToram npoMexxyTo4HOM aTTecTaluu
10 JUCLHUIUIMHE (MOYJII0) BBICTABIISAETCS OL[EHKA «3a4TE€HO» MITH «HE 3auTeHo». Heo0xoauMbIM
YCIIOBHEM ITPOX0XKIEHHS IPOMEXYTOUHOM aTTECTAIIUH SIBJISIETCS BBIIOJIHEHHE BCEX BUIOB padoT,
NPEeIYyCMOTPEHHBIX JIaHHOM pabouell mnporpammoi mno aucuumuimHe «HauepraTenpHas
reoMeTpHUsl, UH)KEHEpHas U KOMIIbloTepHas rpapuka». Ha naTy mpoBeneHus MpoOMeXyTOUHOM
aTTeCcTalll CTYAEHTbHl JOJDKHBI BBIIIOJHUTH BCE BUBI Y4eOHOH paboOThl, MPeayCMOTPEHHBIE
paboueld mnporpammoi 1o aucuuiUiniHe «HauepraTenbHas reomeTpusi, WH)XXEHEpHas U
KOMIIbIOTEpHast TpaduKa», a UIMEHHO BBIIOJHUTH pacYeTHO-Tpaduueckue 1abopaTopHble pabOThI
- 18 paOot, BbIMONHUTE |1 KOHTpoONBHYIO paboTy B 1 u 2 cemecTpax. Eciu He BBIIOIHEHBI
HE00XO0/IMMBIE YCIIOBUS, CTYACHTHI ITOJIy4alOT He3aueT.

[IIxamna orteHnBaHud JId 3a4YeTa:

[lIxama
Onucadue
OLICHUBAHUA
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3aureHo

BrimonHeHsl Bce BUIBI y4eOHOU paboThl, mpemxycmorpernbie PITJI.
CTygeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
NPHUBEICHHBIM B Ta0ONWIIAX MOKAa3aTeNel, OmepupyeT NPUOOPETCHHBIMU
3HAHUSIMU, YMEHUSAMU, HABBIKAMU, TPUMEHSIET UX B CUTYAIUSAX NOBBILIEHHON
cnoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHBl HE3HAYUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyJAHEHHS NpPU aHAIMTHYECKUX Olepauusix, IEepeHoce
3HaHUI 1 YMEHUW Ha HOBbIE, HECTAHIAPTHBIE CUTYALlUH.

He 3auteno

He Beimmonnen oauH wium Oornee BHIOB y4eOHOW paloOTHI,
npeaycmoTpeHHbix PIIJI. CtyneHT AeMOHCTpUpYET HEMOJIHOE COOTBETCTBUE
3HAaHUW, YMEHHH, HABBIKOB MPUBEJCHHBIM B TabMUIAX TMOKa3aTeleH,
JIOTIYCKAlOTCA 3HAUMUTEIbHbIE OIMIMOKH, TMPOSIBIAETCS OTCYTCTBUE 3HAHMIA,
YMEHHI, HaBBIKOB IO pALy I[OKa3aTrened, CTYAEHT HCIbITHIBAET
3HAYMUTEIIbHBIC 3aTPYIHEHUSI IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU TIPU
UX [IEPEHOCEe Ha HOBbIE CUTYAllUH.

IIIxama onieHnBaHud I DK3aMeEHa:

IlIkana ouenueanus Onucanue

Omauyno

Buvinonnenwt gce  6uUObl  yueOHOU  pabomul,
npeodycmompeHmubie YuebHbIM NJIAHOM. Cmyoenm
OeMOHCmpuUpyem coomeemcmeue 3HaHull, YMeHUll, HA8bIKO8
npusedeHHvIM 8 mabauyax noxazameinet, onepupyem
npuUOOpemenHbIMU  3HAHUAMY, — YMEHUAMU,  HABLIKAMU,
npuMeHsem ux 8 Cumyayusx nogvluenHou cioxchocmu. Ilpu
IMoOM Modcem Oblmb OONYUeHAd He3HAYUMeNbHAs OWUOKa,
HeMmo4YHOCmb, 3ampyOHeHue Npu aHATUMUYECKUX ONepayusx,
neperHoce 3HAHUU U YMEHUN HA HO8ble, HeCMAHOApmHbvle
cumyayuu.

Xopouwio

Buvinonnenst  6ce  6uodvlt  yuebnou  pabomul,
npeodycmompeHHbvie YuebHbIM NJIAHOM. Cmyoenm
OeMOHCmpuUpyem HenoiHoe, NpasuibHOe COOMEemcmesue
3HAHULL, YMeHUll, HABLIKO8 NPUBCOCHHbIM 6 MadIUYax
nokazamenei, 1ub0 eciu npu 3mom Ovliu OonyueHvl 2-3
HecywecmeenHvle OuUOKU.

Yooenemsopumenvro

Buvinonnenst  6ce  6uodvt  yuebHou  pabomul,
npeoycMompeHHbvle VUeOHbIM NJIAHOM. Cmyoenm
0eMoHCcmpupyem Ccoomeemcmeue 3HAHUL, 6 KOMOpPOM
oceewjena 0CHOBHASA, Hauboee BANCHASL YACTb Mamepuand,
HO Npu 2MoM OONYWeHA 00HA 3HAYUMENbHASL OWUOKA UTU
HeMmoYHOCMb.
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He gvinonnen ooun unu 6o.ee 81008 yuebnoi pabomol,
npeoyCMompeHHbIX VueOHbIM NJIAHOM. Cmyoenm
0eMOHCmMpUpYem HenoaHoe COOMeemcmeue sSHaHull, YMeHuUl,
HAaBbIKO8  NPUBEOEHHbIM 6  mabauyax  noxazamernell,
Heyoosnemsopumenvro | donyckaromess — 3Hauumenvhvie  OWUOKY,  NPOGIAEMC S
omcymcmeue — 3HAHUL,  YMEHUll, HABbIKO8 N0  pSAody
nokasameneu, —CMyOewm — UCHbIMbIBAem  3HAYUMENbHbLE
3ampyOHeHUst npu ONePUPOBaAHUL 3HAHUAMU U YMEHUAMU NpU
UX nepeHoce Ha HoBble CUMYAYUU.

7.3 OueHoYHbIE CPeICTBA

7.3.1. Texymmii KOHTPOJIb
JUist TpoBeIeHNs TEKYILETO KOHTPOJIS IPUMEHSIOTCA Cleyonie GOpMbL: pacuemuo-
epagbuqecmte CAMOCMOAmMeIbHble pa6OI7’Zbl, KOHMpPOJIbHAA pa60ma, mecnibl.

7.3.2. IlIpoMe:xyTOYHASI ATTECTALUA

[IpomexxyTounas arrectaiusi IpoBoauTCs Ha 1 1 2 cemecTpax oOyueHus B popMe 3adera u
HK3aMEHa.

3aueT npoBOJUTCS MO OHUIIETaM, OTBETHI IPEIOCTABIISAIOTCS MUCEMEHHO C MOCIEAYIOUTIM
YCTHBIM coOeceoBanueM. brteTsl GopMHUPYIOTCS M3 BOIPOCOB MPEACTABICHHOTO HUXKE ITEPEUHS.

PernameHT npoBeieHusl 3a4eTa U IK3aMeHa:

1. B Ouner Bkitouyaetcs (4) Bompoca U3 pa3HbIX pa3esioB AUCIUILTHHBI U (OAHO, 1Ba )
MPAKTUYECKHUX 3aaHMsl.

2. [TepedeHb BONPOCOB COOTBETCTBYET TEMaM, U3YUICHHBIM Ha JICKITMOHHBIX U
71a00paTOPHBIX 3aHATUSX (TpUIIAraeTcs).

3. Bpewms Ha MOATOTOBKY MUCHbMEHHBIX OTBETOB - 710 40 MUH, YCTHOE coOeceoBaHue - 10
10 MunyT.

4. IlpoBeneHue aTTecTalyy (3a4eTa v SK3aMeHa) C UCTIOIB30BAHUEM CPEJICTB IEKTPOHHOTO
OOyYeHUsT W JTUCTAHIIMOHHBIX 0O0pPAa30BaTEIBHBIX TEXHOJOTHH BBITIONHSIETCS B COOTBETCTBUU C
yTBepkAEHHBIM B yHHBepcutere "llopsaxkom TmpoBeneHUs MPOMEXKYTOYHOW aTTecTaluu ¢
UCIIOJIb30BAHUEM CPEJICTB DJIGKTPOHHOTO OOY4YeHHWS W JIUCTAHIIMOHHBIX 00pa30BaTEILHBIX
TEXHOJIOTH1"

dopma, mpenycMOTpeHHas y4eOHBIM IUIAHOM - 3aueT. [IpoMexyTodHast aTTecTanus
MPOBOANTCS B CPOKH, YCTAHOBIIEHHBIE YTBEPXKICHHBIM paclHCaHUEM 3a4€THO-IK3aMEHAIIMOHHOU
ceccur. J[o nmaTel MpOBENCHUS MPOMEKYTOUHOW aTTECTAlMU CTYJIEHT JOJKEH BBITIONHUTH BCE
pacueTHo-Tpaduueckue mabopaTopHble palbOThI, TMPEAYCMOTPEHHBIC HACTOsIIEH paboueit
porpaMMoi JucIUIUMHEL. [lepedeHs 00s3aTenbHBIX paboT W (opMa OTYETHOCTH IO HUM
NpeJICTaBJICHbI B TAOJIHIIE:

Bug pa6OTLI CDopMa OTUCTHOCTU U TCKYHICT'O KOHTPOJIA

PacuetHo-Tpaduueckue padboThl, OdopmiieHHsle pacueTHO-Tpaduyeckre padoThl,
yKa3aHHbIe B pazzene 3.4.1: OPeJyCMOTPEHHBIX  pabodell  mporpammoii
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JUCHUITIINHBI C OTMETKOM npenoaaBaTeiisd
«GBadTCHO», €CJIKM BBIIIOJIHCHBI U O(l)OpMJIeHBI BCC

paboTHI.
CamocrositennbHass  pabora.  PacuetHo- | OdopmieHHBIH OTYET 0 pabore,
rpadguveckue padotsr 1-18. MIPEAYCMOTPEHHOM paboueit IpOrpamMMoin

JUCIUIUTMHBIL ¢ OTMETKOW  MpPernoJiaBaTels
«3a4TCHO», €CJIM BbIIIOJITHCHBI U O(bOpMJIeHBI BCC
paboTHI.

KonrponbpHas paboTa KonrponbHast  paboTa, BBINOJHEHHAas  Ha

IMOJIOKHUTECIBHYIO OLICHKY

Ecnu He BeINonHEeH 0KH WK 6oJiee BUI0B yueOHOM paboThl, yKa3aHHBIX B TaOJHUIIE,
MpernoaaBaTeslb UMEET MPaBO BHICTABUThH HEYAOBIETBOPUTEIBHYIO OIICHKY 10 UTOr'aM
MIPOMEKYTOUHOM aTTecTaluy.

7.3.3. Bonipochl 171l MOATOTOBKHU K 3a4eTy U IK3aMeHY

Pa3nea «HavepraresibHas reoMeTPHUSI»»

|.Touka, mpsimMasi, IJIOCKOCTb.
1.IIpoekuuu eHTpaIbHbIC U MapajlieIbHbIE.

2.VlHBapuaHTHBIE CBOMCTBA MapaJUICIbHBIX MTPOSKITUI.

3.Metox Monxa.

4.0pToroHaNbHBIC MPOCKIIUU M CUCTEMA IPSIMOYTOJIBHBIX KOOPIUHAT.

5.Touku B 4™ yeTBEpTAX MPOCTPAHCTBA

6.ITpoexuu mpsiMoil U 0Tpe3Ka NPSAMON JIMHUMU.

7.0co0ble (yacTHBIE) MOI0XKEHUS TPSIMON JIUHUU.

8.Touka Ha IPAMOii.

9.Cnenpl psiMoit.

10.ITocTpoeHme HATYpaTbHON BEIMYMHBI OTPE3Ka MPSMO OOIIETO TOJI0KESHUS U YTIIOB
HAaKJIOHA MPSMOM K MJIOCKOCTSIM MPOEKIMiA. MeTo MPsSMOYTOJIbHOTO TPEYTOJbHHUKA.

11.B3anMHO€ MOJ0KEHUE JBYX MPSIMBIX.

12.Teopema 0 mpoerupoBaHKe TIOCKOTO PSMOTO yTIIa.

13.Crioco6bl 3a1aHus TIIOCKOCTH Ha YepTEekKe.

14.Crnenpl NI0CKOCTH.

15.1Ipsimast 1 TOYKa Ha MIIOCKOCTH. Y CIIOBHE MPUHAATICKHOCTH TOUKH MIJIOCKOCTH.

16.IIpstMble 0cOOOT0 MOT0KEHUS Ha MIOCKOCTU. JIMHMS HanOoIbIIero HaKiIoHa (JIMHUS
CKaTa) INIOCKOCTH K IIOCKOCTH MPOEKIUH.

17.Iloctpoenue nuHum nepecedeHus 2™ miockoctelt. (I ™ mo3unmonHas 3anaya)

18.11paBuiio MOCTPOSHHMSI JTMHUM TIepecedeHns 2™~ MI0CKOCTe! B 00IIeM ciydJae.

19.1TocTpoeHue MpsiIMOii TMHUX U TFIOCKOCTH NapaJIeIbHBIX MEXKITy COOOM.

20.ITocTpoeHue B3aMMHO MapauIeIbHBIX TUIOCKOCTEH.

21.ITocTpoeHue TOUKH nepeceueHust npsiMoit u mwiockoctu. (IpaBuso noctpoeHus)

22.ITocTpoeHue B3aMMHO MEPIEHIUKYISIPHBIX MPSMON U MIOCKOCTH.

23.ITocTpoeHue B3aMMHO NMEPIEHIUKYISPHBIX TIIOCKOCTEH.

24.TlocTpoeHue NMpoeKLnii MHOTOTPaHHUKOB M Pa3BepTKU OOKOBOM MOBEPXHOCTH.

I1.Crioco6s1 mpeoOpazoBaHus YepTexa.
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1.Crioco6 nepeMeHb! MII0CKOCTEeH MPOEKITHIA:
- OTIpe/IeIeHNE HATypaJIbHOM BEJTMYUHBI M YIJIOB HAKJIOHA MPSIMOM K TUIOCKOCTSIM
MPOEKIUI;
- OIIpeieIeHNe HaTypaJlbHOM BETMUMHBI 3a1aHHOM IJIOCKOCTH U YIJIOB €€ HAKJIOHA K
IUIOCKOCTSIM IPOEKIIMA;
- OIIpeieIeHNe KPaTYallllero pacCTOSAHUS MEKAY CKPEIIMBAIOIMMHUCS IPSIMBIMU;

1. - ompezesneHUe HATYPATLHON BEJIHYUHBI JBYXIPAHHOTO yIJIa.
2.Crioco0 BpalieHus:

2.a. Crioco6 BpaieHusi BOKPYT MPOSHUPYIOIIUX MPSIMBIX:

2. - ompejeseHHEe HATypalbHOW BEIMYMHBI OTPE3Ka MPSIMOM 1 YTJIOB HAaKJIOHA €&
K IIJIOCKOCTSIM IIPOEKLINN;
- COBMEILICHHUE TOUKH C 33JaHHO! IIJIOCKOCThIO (IOBEPXHOCTBIO).

2.6.Crioco0 BparieHusi BOKpYT JIUHUH YPOBHS (TOPU30HTAIH, (PPOHTAIIN):
- ONPEICIICHUE HATYPAJIbHON BEJIMYMHBI OTPE3Ka MPSMOM JIMHHH;
- OIIpE/CIICHUE PACCTOSIHUS OT TOUYKHU J0 3aJaHHOU MPSMOM;
- OIpe/eNICHUE HaTypaJbHOM BETMYUHBI IJIOCKOCTH TPEYTOJIbHUKA,
- OIIPECIICHUE yIila MEXIY MPSAMOM U TUIOCKOCTBIO;
- OIIPEACIICHUE YTI1a MEXIY MJIOCKOCTIMHU.
3. Cnoco0 BpamieHus 6e3 ykazanus oceil BpamieHus. Croco6 miockonapamiebHOTo
IIEPEMEIICHUS:
3. - ompenesieHUe HATYypaJbHOW BETMYMHBI OTPE3Ka MPSIMOM U YIIIOB €€ HaKJIOHa

K IINIOCKOCTAM HpOCKHHﬁ;
- OIIPCACIICHNUEC BCIIMYUHDBI IBYXTPAHHOTO YyI'JIa;

- OIpeJIeNIeHNE HAaTypaJlbHOM BEJIMYMHBI 33 JaHHON IJIOCKOCTH.

I11.KpuBbIe TOBEpXHOCTH.
1. CnocoOslI 3ajanus U U300pakeHusl IOBEPXHOCTEH Ha yepTexax. Kapkac moBepxHOCTH.

2. IloBepxHOCTH BpalieHusi. BUHTOBBIE TOBEPXHOCTH.

3.ITocTpoenue HeocTaroLIe MPOSKIIMKM TOUKHU, MpUHa Iexkaneil moBepxHocTu. (IIpasuio)

4. [IpoBeneHue MIOCKOCTEN, KacaTeJIbHBIX K KPUBBIM MIOBEPXHOCTSIM.

5.ITocTpoeHue NMHUY cpesa, epeceueHUe TUHUU Cpe3a IOBEPXHOCTH 3a/1laHHON
IUIOCKOCTBIO.

6.IToctpoenne pa3BepTkH KpuBoil moBepxHocTH. (L{nnuHapa, KoHyca)

7.ITocTpoeHue ToUeK nepecedeHrs HOBEpXHOCTH NpsiMoit (kpuBoif) muuueit. (IIpasuio).

8.ITocTpoeHue MMHUY NepecedeHus (JIMHUM Nepexoa) 2™ moBepXHOCTEH BpallleHus:

- cnoco0 CeKyIIrx MOBEPXHOCTEH;
- cmoco0 KOHIIEHTpUYecKux cdep;
- Ccmoco0 KCHEHTPUIECKUX cep.
9. IlocTpoeHune muHUM TiepecedeHus 2™ moBepxHocTei 2™ mopsaka. Meronq Momxa.

Bonpocs! 11 NOATOTOBKH K 3a4eTy M 3K3aMeHY 1o pas3nenay «HxkeHepHas rpadpukay
(IIpoekuuoHHOE YepyeHue)

1.Ha3oBHUTE OCHOBHBIE TMHUM YEPTEXKA, UX HA3HAUECHUE U ITAPAMETPHI.
2.Ha3oBure ocHOBHBIE (POPMATHI U UX Pa3MEpHI.
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3.Kak mony4arot u 0603Ha4arOT OMOJHUTENbHBIE (opMaThl? YKaXKUTE pa3Mephl incta popmara
A4x3.

4.I'ne na yeptexxke popmara A4 pacnosararoT OCHOBHYIO HaJMKCh U /i€ €€ pac MoJaraioT Ha
OCTaJIbHBIX (popmarax?

5.Yto Takoe Macmtad? HazoBuTe cTaHgapTHBIC MacIITaObl YMEHBIICHUS U YBEITMUCHHUS ?

6.Yto Takoe MacmTadbl yBeJIMYCHUS B YMeHbIIeHUs? Kakue yKka3pIBaloT pa3Mephl H3ACIUs IPH
BBIMIOJTHEHUH €r0 YepTeka B MaciTabe yBeIMYeHHs WIIM YMEHbIICHUS?

7.Yto Takoe MpoIUCHBIC U CTpoUHbIe OykBEI? Uem onpenensiercs pazmep(Homep) mpudra?
8.HazoBute paznuity mexay mpudramu tuna A u b. KakoBa BeicoTa apaOckux nudp 1uist Kaxaoro
HOMepa mpudTa’?

9.Yto naszpiBaercs BugoM? Kakoii BUJ Ha3bIBaeTcs INIaBHBIM M KaK OH BbIOMpaeTcs?

10.Kak nmoyty4atoT OCHOBHbBIE BU/JIbI, KAK OHU HA3bIBAIOTCS U PACIIOJIAraloTCsl Ha yepTexe?

11.B xakoM citydyae Ha 4epTeke HaHOCUTCS Ha3BaHue BUa? UTo 03HAYaeT 3HAK «0», KAKOBA €ro
dbopMma, pazMepsl U B KAKOM CITydae U KaK OH HAHOCUTCS?

12.Kakoe n300pakeHre Ha3bIBAIOT CEYEHUEM U JIJIsl 4ero ero npuMeHsaoT? Kakumu nuHusMu
00BOJIAT BHIHECEHHBIE U HAJIOKEHHBIE CEUCHUS?

13.Kakoe n3o0pakeHrne Ha3bIBatOT pa3pe3om? [ 4ero mpuMeHsI0T pa3pe3bl?

14.Yem ornunuaetcs pazpe3 oT ceueHusi? Kakue pa3pesbl Ha3bIBatOT CIOKHBIMU?

15.B kakux ciy4asix UCHOJB3YIOT BEIHOCHBIE AiieMeHThI? Kak oopmisioT nzoopakeHue
BBIHOCHOTO 3JieMeHTa?

16.Kak yka3biBaeTcsi Maciitad, B KOTOPOM BBIIIOJIHEH BEIHOCHOM 31eMeHT? MOKeT i BBIHOCHOM
9JIEMEHT COJIEPKaTh MOPOOHOCTH, HE YKa3aHHBIC HA OCHOBHOM H300paKeHUU U3JICIUS, U
OTIIMYAThCSA OT HETO IO COACPKAHUIO?

17.Kak n300pakarorcs CAMMETpUIHBIC GUTYPBI? B KakuX CIydasx JOMYyCKAeTCsl COSUHSTh
MOJIOBUHY BUJIa U MOJIOBUHY pa3pe3a U KaK BBIMOIHSIIOTCS 3TH U300paxeHHs?

18.M300axeHNe CIUIOIIHBIX BaJIOB, BUHTOB, 3aKJIENOK. M300paxkenune pa3pe3oB pédep )KeCTKOCTH
WJIH TOHKUX CTEHOK.

19. Yto Takoe BhIKAThIBAHKWE OTBEPCTHS B CEKYIIYIO TUIOCKOCTh U KaK OHO 0OpMIIIETCS MPU
BBITIOJIHEHUH pa3pe3a?

20.N300paxenue aeranei ¢ pazpsiBoM. HamoskeHHast mpoeKius.

21.Kak nmpoBoTCsI BRBIHOCHBIE JINHUM NPYU HAHECEHUHU pa3Mepa MPsIMOJIMHEMHOTO OTpe3Ka 1
pa3mepHast IMHUSI 10 OTHOIIEHUIO K BEIHOCHBIM JIMHUSIM?

22 Kakwue Gpopmbl CTperIoK, UCMOIB3YIOTCS Ha KOHIIAX pa3MEPHOM TUHUH U TPUMEPHOE
COOTHOILIEHUE €€ AIEMEHTOB?

23.B kakoM ciydae CTpEJIKU Ha pa3MEpHOM JIMHUU HAHOCATCS TOJIBKO C OJHOM CTOPOHBI, a
pa3MepHast IMHUSI IPOBOJAMUTCS 33 OCh N300paXkeHus?

24 Kaxk npoBOJAT BBIHOCHBIE U pa3MEpPHBIE JIMHUY PU HAHECEHUH pa3Mepa yriaa?

25.Kak pacnonaratot pa3MepHbI€ Yncia M0 OTHOIICHHUIO K pa3MEepHBIM JIMHUAM? JlomycKaeTcs u
nepecedeHre pa3MepHbBIX YUCEN U CTPEJIOK pa3MEPHBIX JIMHUN KaKUMHU-THOO0 JIMHUSAMU YepTexa?
26.B xakux cinydasx JMHEHHBIC U YTIIOBBIE pa3Mepbl HAHOCSTCS Ha MOJIKE IMHUU-BBIHOCKE?

27.B kakuX eIMHUIAX YKa3bIBAIOT JIMHEWHBIE pa3Mephl HAa YEPTEkKax, U B KAKOM CIydae 3TH
eIMHUIIBI 0003HAYAIOTCS HA YepTexe?

28.B kakux equHUIIAaX YKa3bIBAIOT YIIJIOBBIE pa3MEPhl U MIPOCTABIISIIOT JIU 3TH €IUHHULIBI Y
pa3MepHBIX uncen?

29.KakoBbl MUHUMAJILHBIE PACCTOSHUS MEXKY IMapauIeIbHBIMUA Pa3MEPHBIMU JIMHUSIMHU U MEXKTY
pa3MepHOM JTMHUEHN U JIMHUEW BUAUMOTO KOHTYypa?

30.Kak pexoMeH1yeTcs pacnojiaraTb pa3MepHbIE YMCia MO0 OTHOIICHHIO K HECKOJIBKUM
napajuieIbHbIM WJIM KOHLIEHTPUUYECKUM pa3MepHbIM JUHUsAM? Kak cienyer yka3blBaTh MEHbBIIHME U
OoJIbIITe pa3MepsI 0 OTHOIIEHUIO K KOHTYPY M300paxKeHus1, YTOOBI pa3MEepHBIE U BEHIHOCHBIS
JIMHUU HE TIEPECEKATUCH?
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Bonpocel 1u1si MOATOTOBKHY K 3a4eTy M dK3aMeHy o pasaeay «AHkeHepHasi rpaduka»
(MamuHOCTpOUTE/IbHOE YepYeHHUe)

Hanecenue pasmepos
Hanecenue pa3mepoB, onpeAesnsomuX pacinoaoKeHue OTBEPCTUi (IOJISIPHbIE KOOPIUHATHI).
Hanecenue pazMepoB, onpeesomuX pacioloKeHNe OTBEPCTHH (IIPSIMOYTOJIbHbIE KOOPAUHATHI).
Hanecenue pazmepa uzzaenusi, 1300paxk€HHOTO C pa3pbIBOM.
Hanecenue pa3mepoB TOJNIIMHBI UM JUIMHBI AETAIN, H300paKEHHOM B OJTHON MPOEKIINU.
Hanecenue nuamerpa wiu paaunyca chepsl.
Hanecenue pasmepa kBagpara.
HaHneceHnue Haanucel HeyKa3aHHBIX Ha YEPTEKE PAUYCOB CKPYTJIECHUN U YKIOHOB.
Hanecenune pa3mMepoB IPOTOYKH.
HaHneceHnue pa3MepoB JIbICKU WIIH 11a3a.
Hanecenune pa3mepoB IITOHOYHOTIO 11a3a HA BaJLy.
HaHneceHnue pa3zmMepoB HINIOHOYHOTO 1133 B OTBEPCTHUH.
Hanecenue pa3mepoB KaHaBKH JUIsI BEIXO/1a IITH(OBAIBHOTO KpyTa.
N3o0pakeHre mpssMOOOYHBIX (3BOJBBEHTHBIX ) IIIIUI] M KX 0003HAYCHHE HA YEPTEIKE.
Hanecenune pasMepoB 0TBEpCTHI MO BUHTHI C TOTAWHOW F'OJIOBKOM.
HaHneceHnue pa3zmMepoB OTBEPCTHI Ol BUHTHI C LIWJIMHIPUYECKON TOJIOBKOM.
N300paxeHne 1 HaHECEHHE Pa3MEPOB IIyXOT'0 OTBEPCTHSI C PE3LOOH.

Yepmesicu oemaneti

Ueptéx 3yduaToro xoseca (peku, 4epBsika v T.11.).
Yeptéx auTON (IITAMIOBAaHHOW) JAETalM C MOCIEAYIOIEH MEeXaHW4YecKOW oO0paboTKOW dYacTu
MOBEPXHOCTH.
Yepréx aetaiu, U3roTOBICHHOW JTUCTOBOM ILITAMIIOBKOM.
YepTéx MpYyKUHBL.

H3ob6pasicenue coedunenuii demarei
[IInoHOYHOE COCMHEHUE.
[IInuneBoe coequHEHME.
Pe3nboBoe coennuenune (001TOBOE, MIMUIEYHOE, BAHTOBOE) JCHCTBUTEIHHOE.
Pe3pboBoOE coenunenne (60aTOBOE, MIMUICUHOE, BHHTOBOE) YIIPOIIEHHOE.
3ybuaroe coenuHeHue (mpsMo3ydoe, Koco3zyboe, peeuHoe, YEPBIIIHOE )

Cbopounvle eounuywl
Uepréx “Manoil” cOOpOUHON €AUHUIIBI.
VYcioBHOE “CHATHE” OJHOM MM HECKOJBbKUX JeTanel Ha COOPOYHOM yepTexe U ero odopmieHue
COOTBETCTBYIOLIEH 3aITHUCHIO.
Hanecenrie HOMepOB NO3ULIMN [ TPYIIIIBI KPETIEKHBIX JIE€TaJCH.

Bonpoch! 1J1s1 MOATOTOBKY K 3a4eTy H 9K3aMeHy no pasaeny «KomnborepHas rpagpukay»

1. 3naxomctBO ¢ Kommac -3D. OCHOBBI MOJICTTMPOBAHUS JICTAJICH.

2. O030p BO3MOXKHOCTEH cucTeMbl. MHTEpdeiic.

3. Co3anue napaMeTpudeckoro 3ckusa. Jlo0aBieHne U pelakTUPOBAHUE TEOMETPHUCCKUX
3aBUCHUMOCTEH.

4. PenakTupoBaHue pa3MepoB Ha 3cku3e. Co3jaHne MacCHBOB Ha dCKH3E.

5. Co3manue 3CKU3HbIX 010K0B. [ToHMMaHKE OMOBEIIEHNI 3CKH30B.

6. Co3nanue 3D-reoMeTpun: mapaMerpuyeckas TBEpIOTEIbHAS MOJIEIb.
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7. BeinaBnuBaHue. Y cTaHOBKA MaTepuaia u 1seta. [loBTopHOE UCTIOIb30BaHUE TEOMETPUHN ICKHU3A.
8. CBsI3b C TaHHBIMH JIPYTHX ICKU30B.

9. Co3naHue 3J1eMeHTa BpalllCHHUS.

10.Co3anue 37€MEHTOB C/BUT.

11. Ucnonb30oBaHUE TPUMHUTHBOB.

12. JlobaBnenue conpspkeHus.

13. JloGaBieHue CKPYyTICHUH.

14. Jlo6aBnenue ¢acok.

15. Pa3menienue oTBEpCTHIA.

16. Co3ganue KpyroBoro Maccuaa.

17. Pa3merieHne OTBEPCTUH IO ICKU3aM.

18. Co3znanue cOOpKH.

19. TlonsTue GUKCUPOBAHHOTO KOMITOHEHTA.

20. JlobaBneHne cOOPOUHBIX 3aBUCUMOCTEH.

21. 3aBUCUMOCTb COBMEIIIEHHE.

22. CteneHu cBoOO 6. 3aBHCUMOCTH «BcTaBkay.

23. 3aBUCUMOCTD «YTOJ».

24. 3aBucuMocTh «KacaTenbHOCThY.

25. Ynpapastomye 3aBUCUMOCTH.

26. Pabora ¢ bubnmoTrekoii 21IeMEHTOB.

27. DKOHOMHUS BPEMEHH C UHCTPYMEHTOM «COOpKay.

28. Co3nanue 2D-ueprexeit u3 3D-ganHBIX

29. Co3nanue BUJOB JieTayd. THUIIBI BUIOB Ha YEPTEKE.

30. Cosznanue HOBOTO yepTeka. Pa3menienne 6a30BOro U MpOEKIIMOHHOTO BHJIOB.
31. Pa3menienue ceuenus. Cozianue JONOTHUTEIHLHOTO BUA.

32. Co3znaHue BRIHOCHOTO BHJA. PeakTupoBaHue BUIIOB.

34. BreipaBHuBaHue Bujaa. Mi3aMeHeHre BEIpaBHUBAHUSA.

35. Orobpaxenue Buaa. JlobaBieHue 0003HaUCHUI B UEPTEKHBIC BUJIBI.
36. Mapkep LeHTpa U OCEBbIE JINHUU.

37. PenakTupoBaHue HAaMMEHOBAHHM U MOJIOKEHUIM 0003HAYCHHUI BUIOB.
38. Hanecenue pa3mMepoB Ha UYepTexke.

39. PenakTrpoBaHue pazMepoB.

40. MHCTpyMEeHTHl 0003HaYeHUs1 OTBEPCTUH U Pe3b0.

41. IlonyyeHue pazMepoB ¢ MOJIEIH.

42. OmnpeneneHue OCHOBHOW HAIMKCH.

43. Co3ltaHue CIOKHBIX YepTeXel U IETaTUPOBOK.

44. Co3gaHue CI0KHOTO YEPTEHKHOTO BUIA.

45. MecTHBIi pa3pes.

46. V3MeHeHMe OTHOLICHUN yepTexel netanu. Buaumocts nerasei.
47. Ilonasnenue Buaa. [lomaBnenue 31eMeHTOB uepTexa. Pa3peiB Bua.
48. Homepa no3unuii. ABTOHYMepaius MO3UIHi.

49.Coznanue crienuGuKarmm.

50. Tabnuia oTBepCTHUit.
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