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1. He.]'[l/l, 3a/Ia9Y1 1 IIJIAHUPYEMbIE PE3YJIbTAaTbl Oﬁy‘{eHl/Iﬂ Io IMCIMIIJINHE

Huctummna «HaueprarenpHas T€OMETpHUs, UHKCHEPHAsT U KOMITbIOTepHas TpaduKay COCTOUT U3
TpeX CTPYKTYPHO MU METOIMYECKH COIJIaCOBAaHHBIX pa3zenoB: «HauepraTtenbHas reoMerpusi»,
«Umxenepnas rpaduxa» u «KommnprotepHas rpadukay.

Huctumuimna «HadepraTenbHas TeoMeTpusi, HHXKEHEPHAss U KOMIBIOTEpHAs TpaduKay SBISCTCS
OJIHOI M3 OCHOBHBIX OOILETEXHUYECKUX AUCIMILIUH B IMOJATOTOBKE OaKallaBpOB B TEXHUYECKHX
y4eOHBIX 3aBEJICHUSIX.

K ocHOBHBIM 1eIIM OCBOCHHS NUCHUIUIMHBI «HaueprarenbHas reoMeTpusi, HHKEHEpHas U
KOMIIBIOTEpHAsI rpaduKay ClIenyeT OTHECTH:

— (hopMupoBaHKe 3HAaHUI 0 OCHOBHBIX MTOJIOKEHUSX, IPU3HAKAX U CBOICTB, BRITEKAIOIINX U3 METO1a

MPSIMOYTOJIBHOTO TIPOCLUPOBAHUS U HEKOTOPBIX Pa3/IesioB MATEMATHKU (F€OMETPUU M HEKOTOPBIX
onpezeNeHul U3 Teopur MHOXecTB). Ha aTom 6a3upyroTcsi TeopeTH4ecKHe OCHOBBI M IpaBHiia
MOCTPOCHUS H300paKEHUN MPOCTPAHCTBCHHBIX MPEAMETOB HA IUIOCKOCTH (HadepTaTelibHas
reOMETpHs);

— ¢GopMHpOBaHHE 3HAHWI O OCHOBHBIX IPaBUJIAX COCTABJICHHUS TEXHUUYECKUX YEPTEkKEH,
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 32/1a4aM OCBOCHHS NUCHUIUIHHBI «HauepraTenbHas reoMeTpusi, MHKEHEpHas
U KOMIIBIOTEpHAS rpaduKa CIeyeT OTHECTH:

— MPUMEHEHHE METOJOB U CIIOCOOOB pEIICHUS 3a/ad HauyepTaTeIbHOW TeoOMEeTpUH B
MOCJICYIONIUX  pa3esiax MHXKCEHEPHOM W  KOMIIBIOTEPHOW TpauKd TpPU  BHIOJHEHUU
KOHCTPYKTOPCKOH JTOKYMEHTAIIHH;

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

— pa3paboTka paboueii MPOSKTHON M TEXHUYECKOH JTOKYMEHTAIIHH;

OOyuenue no aucuumiuHe «HauepraTenbHas reoMeTpusi, MHKEHEpHas U KOMIIbIOTEpHas
rpaduka» HanpaBjiIeHO Ha (OPMHUPOBAHKE Y O0YUAIOIIUXCS CICTYIOUINX KOMITETCHIIUMI:

KO}_I U HAMMCHOBaHue KOMHeTeHHI/Iﬁ I/IHIII/IKaTOpr JOCTHKCHUA
KOMIIETCHIIUHU
OIIK-1. Crocoben  pemath  3aj1adu 3naer:
HpO(beCCI/IOHaJ'ILHOI‘/'I HCATCIIBHOCTU HAa OCHOBC - METOZBI pELIEHU PUKIIAAHBIX 3a1a4
UCIIOJIBb30BaHUS TCOPETUICCKUX u HpO(beCCHOHaHLHOﬁ JESATENLHOCTH,

MPAKTUYCCKUX OCHOB €CTCCTBCHHBIX n
TEXHUYECKHX HaYK, a TAK)KE MATEMAaTHYECKOTO
anmapara

(dbyHIaMeHTalIbHbIE 3aKOHBI, OIHCBIBAIOLIHE
U3y4aeMblil MPOLIECC UJIH SBIICHUE;

- MeToAbl 00pabOTKH pACUETHBIX U
OKCIIEPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-
CTaTUCTHYECKUMH METOIAMU;

Ymeer:

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

- IPUMEHSTH TUIOBBIE 337a4ll TEOPHH




ONTUMU3ALUU B npodeccuoHaTbHON
JeSTENIbHOCTH;

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

- MNpeaACTaBIATb 0a30BLIE JIIsL
npodeccuoHaIbHONH  cdepbl  (PU3UIECKUX

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

Baageert:

- METOJAaMHU pEIICHUS HWHXXEHEPHBIX
3alady ¢ TPUMEHEHHEM MaTeMaTH4YECKOTO
amnmapara v MpUKJIaIHBIX IPOTPAaMM pacyueTa;
- METOJaMU pEUICHUS YpaBHEHUH,
ONHUCBHIBAIOIIUX  OCHOBHBIE  (DU3UYECKHE
MpoIecchl, ¢  TNPUMEHCHHEM  METOJIOB
MaTeMaTUYeCKOT0 aHaJln3a
- cmocobamMH  OLEGHKH  aJCKBaTHOCTH

pe3yJIbTaToB MAaTeMaTU4eCKOrO
MOJIETIUPOBAHHS, dbopMypoBaH¥ue
[IPEJI0KEHU I o HCIIOJIb30BAHUIO

MaTeMaTUYeCKOW MOJIENH JIJIsl pEelIeHUs 3a/1a4
po(ecCHOHANEHOM e TeNIbHOCTH

2. MecTo IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JIMcuMIuInHA OTHOCHTCS K YUCITY TPO(ECCUOHATBHBIX YICOHBIX TUCIUIUINH 00S3aTeIIbHOM
yactu 0OazoBoro mukia (bl) OOII. [QucnumniauHa JTOTHUYECKH B3aWMOCBS3aHA CO CICAYIOIIMMHU
JucuuiimHaMu U npaktukamu OOIT:

- [IpoexTHas 1eATEeNbHOCTS;

- Metposorus, cranapTusanus u ceprudukanus;

- OCHOBBI apXUTEKTYpPHI 37aHUH;

- Jletanu MamyuH ¥ OCHOBBI KOHCTPYUPOBAHHUS.

3. CtpyKkTypa u coaep:kaHue TUCHUININHbBI

OO11ast TPYI0EMKOCTh JUCIUILTUHBI COCTaBIsieT 5 3aueTHbIx(e) equnuii(bl) (180 yacos).

Nzyuaetcs Ha 1 u 2 cemectpax oOyueHus. Popma NpoMeKyTOUHOM aTTeCTalluu: SK3aMeH B
1 cemectpe, 3auet BO 2 cemecTpe.

3.1 Buabl yueOHoIi padoThI U TPYA0EMKOCTH

3.1.1.0uynas hopma 00ydeHus

| Buj yue6Hoii padoThl | CemecTpbl




Ne KoanuectBo | 1 cemectp 2 cemecTp
n/n 4acoB
1 | AyauTopHble 3aHATHS 84 48 36
B tom uncie:
1.1 | Jlekiuu 16 16
1.2 | CemuHapcKkue/IpaKTUUECKHUE 3aHATHS - -
1.3 | JIaboparopHbIe 3aHATH 68 32 36
2 | CamocTosiTe1bHaAs1 paboTa 96 48 48
B tom uncie:
2.1 | IloaroToBka u 3amuTa JIaOOpaTOPHBIX 48 24 24
pabor
2.2 | CaMOCTOSATEIBHOE N3YUCHHUE 48 24 24
3 | IIlpomexkyTouHasi aTTecTAMS
3auet/aud.3auer/IK3aMeH 3a4yer IK3aMEH 3a4eT
Hroro 180 96 84
3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIHHBI
(o dhopmam oOyueHus)
3.2.1. Ounas dpopma oOydeHUs
TpynoemkocTs, 4yac
AyauTopHas pa6ora Z
Ne Paspennl/Tembl o - SEx| Ex| 8E |8 s
n/n AUCIUTLTHHBI 3 = g 2 E ° E g2 | 88
2 § |EEz| 82| EE| § &
= S e © oS ¥ = e
=R SO IV G S o =
SE | S == | &
Q
16 68 96
1 Pa3nea 1. HauepratenbHas 16 16
reoMeTpus 24
Tema 1. [IpoennpoBaHue TOUKH Ha JBE 2 2
Y TPHU B3aUMHO-TICPIICH UK YJISIPHBIC
IIJIOCKOCTH MPOEKIINM. 3
Tema 2. [IpoeunpoBanue npsmoit 2 2
JUHUH U €€ OTPe3Ka. 3
Tema 3. B3aumHoe nonoxeHue AByx 2 2
MPSIMBIX. 3
Tema 4. ITnockocTs. CriocoObI 3a1aHUS 2 2
TUTOCKOCTH Ha YEePTEXKeE.
3
Tema 5. CniocoOsI mpeoOpa3oBaHus 2 2
yepTexa. 3
Tema 6. MHororpaHHuku, mpuU3Ma, 2 2
MUPaMHJIA. 3
Tema 7. KpuBble TMHUU U TOBEPXHOCTH. 2 2 3




Tewma 8. BzaumHoe nepeceuenue
KPHUBOJIMHEHHBIX IIOBEPXHOCTEH.

Pa3neu 2. Un:xeHepHas rpaguka.
IIpoeknuoHHOE YepyeHune

18

24

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

Tewma 9. O6mue npaBmia 0oHoOpMIICHHS
yepTeKen

I

Tewma 10. Bunpl, pa3pessbl, CEUCHHUS.

Tewma 11. IIpaBuna HaneceHust
pa3MepoB.

Tema 12. [TocTpoeHne n3o0pakeHMiA.
[TocTpoeHue TpeThero BUIA MO IBYM
3aJaHHBbIM.

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

Paznen 3. Un:xenepuas rpaduxa.
MamMHOCTPOUTEIbHOE YepUyeHHne

18

24

Tewma 14. IlpaBuia BeITOJHEHUS
YepTexKei MaTMHOCTPOUTENbHBIX
eTajied ¥ UX COEIUHEHUI.

Tema 15. Pe3n0b1. Busibl pe3no:
CTaHJAPTHBIC U HECTAHIAPTHEIC.
N300pakeHne pe3pd Ha yepTexe

Tema 16. Pe3p00BEIE COEIMHEHNA:
00ITOBOE, IIIMUICYHOE, BHHTOBOC U
TpyOHOE. DJIeMEHTHI Pe3b00OBBIX
COCIUHCHMH.

Tema 17. lImoHOYHBIE COEAUHEHUS.
Bunl IITOHOYHEIX COEAMHEHUN.

Tema 18. HepasbemHble COeMHEHHUS:
CBapKa, KJICTKa, MaiKa, CKICUBAaHUE U
CIIMBAHUE.

Tema 19. UYeptexku oOmiero Buga u
cOopouHbIE YEepTEXKH. Cragun
pa3paboTKu KOHCTPYKTOPCKHX
JTIOKYMEHTOB

Pasznea 4. Komnblorepnas rpaguka

16

24

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

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

Tewma 22. BeinoJiHeHHE YepTex)en
JeTajnei.




Tewma 23. BeimosiHeHHE YepTeKeH 4
COOPOYHBIX CTUHUIIL. 6

3.3  Coneprxkanue TUCHUNIHHBI
Pa3nes 1. HauepraTeabHasi reomeTpust

1. Ilpenmer usyuenus. Jluteparypa. O nopsiike 3aHATHH: JEKUUHU, IPAKTUYECKUE 3aHATHS,
KOJUJIOKBUYMBI, KOHTPOJIbHBIE pabOThI, pacyeTHO-Tpaduyeckue padoThl, OJUMITHAIBI.

Meroasl npoenupoBaHus: LEHTpalIbHOE, MapasuieibHoe. [IpsAMOyronbHOE MpoenrupoBaHue, Kak
OCHOBa COCTAaBJICHUs MAIIMHOCTPOUTENBHOrO ueprexka. lIpoennpoBaHume TOUKM Ha JBE U TpH
B3aMMHO-TIEPIIEHAUKYJSPHBIE IJIOCKOCTU MpoeKUMi. OCHOBHBIE BBIBOJBI,  BBITEKAIOIIME U3
IPSIMOYTOJIBHOTO IPOCLUPOBAHUSA TOYKM HA JIB€ B3aUMHO-NEPICHUKYJISPHBIE IUIOCKOCTH
npoekmuii. O0pa3oBaHWe KOMIUICKCHOTO uepTeka (Meroa Momxka). B3anMOCBsI3b OpTOTOHABHBIX
MPOEKUUI U IPSIMOYTOJIbHBIX KOOPJAUHAT.

2. IIpoeuupoBaHue npsMOWl JIMHUM U €€ OoTpe3Ka. [IpuHa/Ie)KHOCTh TOYKU MPSMOM.
[TomoskeHWe TIPSIMOM OTHOCHUTENIBHO IUIOCKOCTeH mpoekiuii. [Ipsmas oOmero u 49acTHOTO
MOJIOKEHUH: a). TMpsAMbIe MapajielbHbIe OJHOW MIIOCKOCTH MPOEKIHiA; 0). MpsMble MapaieibHbIe
JIBYM ITOCKOCTSIM MpOeKIil. B3auMHoe 1nonoxeHrne ToOuku U npsiMoi. [lenenue otpeska B 3aJaHHOM
oTHoueHud. OrnpeesieHne HaTypajlbHON BEIUYHHBI OTPE3Ka MPSMON METOJIOM MIPSIMOYTOJBHOTO
TPEYroJIbHUKA.

3. BzaumMHOe TOJOXKEHHE TMPSAMBIX: MpsMblE IEpeceKaroulecs, MapajlelbHble U
ckpenuBaommecs. O “KOHKypUpPYIOIIUX~ TOYKaX CKpPEHIMBAIOIMMXCA NPSIMBIX. O MpOeKIHsIX
IUIOCKUX yriioB. OO0 yrie Mexay IByMs CKpPEIMBAIOIIMMUCS NPSAMBIMU. Teopema o MpOoeMpOBaHUN
IpsIMOro yriia (YacTHBIN ciryyait) 6e3 nokasarenberBa. [1nockocts. CiocoObl 3ajaHus MIJIOCKOCTH Ha
yepTexke. 3aJaHue IUIOCKOCTH ClIeaMd, KaK YacTHBIM ciy4yail 3alaHusi IUIOCKOCTH JBYMS
nepeceKaromuMucs npsMbiMA. [IpsiMass W Todka B TUIOCKOCTH. llpm3Haku TNpHHAIICKHOCTH.
['maBHBIC TMHUU B TUIOCKOCTH (TOPU30HTAIb U (DPOHTAIIB).

4. TlonoxeHHe TIIOCKOCTH OTHOCHTENBHO IJIOCKOCTEH MPOEKUMH: MIIOCKOCTH OOIIero U
YaCTHOTO NOJIOKEHUH. [II0CKOCTh NEepHeHAMKYJIpHA OJHOW M JABYM IUIOCKOCTAM IIPOEKIIMS.
CBolicTBO IpOoeHUpPYOIUX IUIOCKOCTEN. [IpoBeneHne npoenupyromel IOCKOCTH 4epe3 MPAMYIO
(3aKJIIOUeHHE TIPSIMOM B ITIOCKOCTH). B3anMHOe mosiokeHHe MBYX IJIOCKOCTEH, MPSMON JIMHUMA U
wiockocTH. [lepeceuenune npsiMoii ¢ mpoenupyronen mIockocTero. [lepeceuenne nByx MIOCKOCTEH,
U3 KOTOpBIX OJHA - mpoenupytomas. llepecedenune mpsmMoil ¢ MIOCKOCTbIO OOIIETO IMOJIOKEHUS
(obummit anroputm). IlepecedeHne nByX IUIOCKOCTEH o0Omiero monoxkeHus (oOmui crmocoo).
[Tepeceuenust ABYX MIOCKOCTEH MO TOYKAM IEPECEUEHUs MPSAMBIX, JIEKALUIUX B OJHOMN MJIOCKOCTH C
JPYroi MIIOCKOCTHIO (4acTHBIHN crioco0). [lapamienbHOCTh NPsSMOi U TNIOCKOCTH U IBYX INIOCKOCTEH
(mpu3HaKK mnapajuienbHOCTH). [lepneHAuKyIIpHOCTh MPSMON U IUIOCKOCTH M JIBYX IJIOCKOCTEH
(IpU3HAKH MEPIEHAUKYISPHOCTH).

5. CriocoObl npeoOpa3oBaHMs UYepTekKa: CIOCOObI EPEMEHBI IIIOCKOCTEH MpoeKLuil U crocob
BpallleHUs BOKPYT OCH TMEPHEHAMKYISPHON K IUIOCKOCTH Hpoekuuid. VX oOuHOCTh U OTIHYHE.
Crioco6 mepemeHbl IUIOCKOCTel mpoekiuil. Ero mpumeHeHue Ui ompenesieHus HaTypajabHON
BEJIMYMHBI OTpe3Ka MPSIMON M IJIOCKOW (UTYphl M YIVIOB HAKJIOHA UX K IJIOCKOCTSM IMPOEKIIHH.
IIpuBeneHue npsMON B IPOECLUPYIOLIEE MOJI0KEHUE OTHOCUTENBHO INIOCKOCTH IPOEKIUM.




Crnioco06 BpareHust BOKpYT OCH EPIEHANKYISIPHON K IMJIOCKOCTH IMTPOSKITUH 1 €T0 TPUMEHEHNE
JUTSL ONIpe/IeNICeHUs HATypajdbHOM BEJIMYMHBI OTPE3Ka MPSIMOM U YIJIOB MX HAKJIOHA €€ K MIOCKOCTSAM
MPOEKITUH.
Crnioco6 BpallieHHsi BOKPYT OCH MapajuieIbHON MIIOCKOCTU MPOEKIMM U €ro MPUMEHEHHUE JIJIs
OTIpeIeTICHUST HATYPaTbHON BETMYHHBI IIJIOCKOW (PUTYPHI.

6. MHuororpannuku. Mx n3o0pakeHue Ha yeprexe: mpu3Ma, nupamuaa. Touka Ha MOBEPXHOCTH
MHOrorpanHuka. IlepeceyeHne MHOTOrpaHHHKa IUIOCKOCThIO. llocTpoenue mnpoekuuii u
HATypaJIbHOTO BHJa (UTYphl CEYEHHS MHOTOTPaHHHMKA IUIOCKOCTBIO, pa3BepTka OOKOBOI
[IOBEPXHOCTH. Ilepeceyenue npsMOM JIUMHUM C MHOTOTPAaHHHUKOM. B3auMmHOeE mepecedeHue
MHOI'OTPAaHHUKOB.

7. KpuBble nuHuM M noBepxHoctu. OOmue cBeneHus (IoHATHE 00 0Opa3oBaHHME KPHUBOM
MOBEPXHOCTH, 00pa3yIoIIasi ¥ HAPaBISIONINE IMHUH, ONPEICICHUS TNHEHYAThIX U HEIMHEHYAThIX,
pa3BepTHIBAEMBIX U HEpa3BEPThIBAEMbIX MOBepxHOCTeH). [loBepXxHOCTH BpallleHHUs UX 00pa3oBaHKe
u u3o0paxxenne Ha yeprexe. Lmnmmuaap Bpamenus. Ero oOpa3oBanue u n3o0pakeHHe Ha YePTEKe.
Touky Ha TOBEPXHOCTH IMIMHAPA. Buabl ceueHuss HWINHIPA MII0CKOCTBIO.

Konyc Bpaienus. Ero odpasoBanue u nso0pakeHue Ha uepTexe. Touka Ha IOBEPXHOCTH KOHYyca
(MpU3HAK MPUHAAIEKHOCTU TOUKU MIOBEPXHOCTH). Buipl ceuenunit konyca miockoctsio. [loctpoenue
IPOEKLUH U HATYPAJIBbHOTO BUa (PUTYPBI CEUEHUS KOHYCA IIIOCKOCTBIO.

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

Top. Ero obpa3oBanue u u3obpaxeHue Ha yepTexke. Touka Ha MOBEPXHOCTU Topa. Buasl Topa.
Kpyrossle cedenus Topa iI0CKOCTBIO.

8. BzauMHoe nepecedyeHne KpUBBIX MOBepXHOCTEH. O0muii anroput™ pemienus. [Ipumenenue
IUIOCKOCTEH B KauecTBE BCIIOMOTaTeNbHBIX CEKYILIUX TOBEPXHOCTEH.

B3anMHOEe mepeceueHHEe COOCHBIX TIOBEpXHOCTe BpamieHus. [Ipumenenuwe cdep (c
IIOCTOSIHHBIM LIEHTPOM) B Ka4€CTBE BCIIOMOTATEJIBHBIX CEKYIUX MOBEPXHOCTEH NPU MOCTPOESHUHU
JIMHUY TIEpEeCeUeHHUs IBYX 3a/laHHbIX MoBepxHocTel. HeoOxonnMble yciaoBUs AJis MpuMeHEHUs cdep.
[Tepeceuenue npsiMOil TMHUM € KPUBOI MOBEPXHOCTHIO (00IIKE U YaCTHBIE CIIOCOOBI).

Pa3nen 2. Un:xenepuas rpaduxa. [IpoekunoHnoe yepuyenue

9. Ilpenmer M KpaTkuil ouepk pa3Butus uvepueHus. CraHpapTuzanus Kak (akrop,
CHOCOOCTBYIOUIMIT pa3BUTUI0O Hayku u TexHUkU. Enmnas Cuctema KoHcTpykTOpcKoi
Hokymenrtanuu (ECK/I). Ee HazHaueHue, cTpykTypa 1 copepkanue. TpeGoBaHus, IpeabsBiIsieMble
Crannapramu ECKJ]I x cocTaBieHnio u opopMIIEHUIO YEPTEKEH.

OOme mpaBuiia BBIOJHEHHUS uepTexeid. Dopmarel JTUCTOB depTekedl, OCHOBHbIE U
JOTIONIHUTENbHBIE (popMaThl, UX oOpa3zoBaHue U oOo3HaueHue. OCHOBHasi HAANHCh U €€
pacnonoxxenue Ha ¢opmare mucta (OCT 2.301-68). Macmtabsl n300pakeHuid U UX
0003HaUeHKEe Ha YepTeke B OCHOBHOM Haamucu 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 TUHUAHN MIPUQTa
(TOCT. 2.304-81).

10. N3obpaxkenus — Bujpl, pa3pessl, ceuenus (TOCT 2.305-2008). OcHOBHBIE TIOJIOKEHUS
U ornpeaeneHus. MeToa mpsiMOYTroJIbHOTO TIPOESIIMPOBAHUS — OCHOBA COCTABIICHUS YePTEIKEH.
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Bunel. Conepxkanvie U omnpeaesneHUE BUIA. [TIaBHBIM, OCHOBHBIC, JOMOJHUTEIbHBIE W
MECTHBIC BHJIBI, UX OMpECIICHUE U pacroyiokeHne Ha yepteske. OO03HAYCHHE JOMOIHUTEIBHBIX U
MECTHBIX BH/IOB Ha YEpTEKeE.

Ceuenus. Onpezenienue u cojiepkanue ceueHus. CeueHus - BBIHECEHHBIE U HAJ0KEHHbIE, UX
pacrnosoxeHue U 0003HaYeHHE Ha YePTExKe.

Paspessl. Onpenencuue u coqepkanue pazpesa. Kiaccudukanus pa3pe3oB B 3aBHCUMOCTH OT
MOJIOKEHUSI CEKyIled IUIOCKOCTH OTHOCHTEIbHO TOPU30HTAIBHOM IIOCKOCTH  IPOEKLUN
(ropu3oHTaNbHBIC, BEPTUKAIbHBIC, HAKJIOHHBIE), OTHOCHUTEIBHO JJIMHBI W BBICOTHI MpeaMeTa
(mpoioyibHBIE, TOMEPEUHbIe), OT YMCiIa CEKYIIUX IUIOCKOCTEH (MpocThie U CIOXHBIE). MecTHbIe
pa3pessl.

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

VY CIIOBHOCTH U yNPOILEHUS, MPUMEHSIEMBbIE ITPU U300paKEHUH BUI0B, Pa3pe30B U CEUCHUH.

11. Hanecenue pasmepoB (I'OCT 2.307-68). CmeneHuss 00 OCHOBHBIX TPEOOBAHHUSAX M
MpaBWJIaX HAHECEHUS pPa3MEpPOB PACCMATPUBAIOTCS BBIOOPOYHO B 3aBHCHMOCTH OT 3TalloOB
BBITIOJIHEHHS TpaduuecKkux pador.

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

Oco0eHHOCTH HAHECEHHUs pPa3MEpPOB Ha UYEPTEkKax JeTalield, M3TOTOBIIIEMBIX 00pPabOTKOM
JIABJICHUEM.

12. TTocTpoeHne TpeThEero BUAA 110 IBYM 3a/IlaHHBIM.

OcHOBHbBIE TIOJIOKEHHS IO CheMKe JCcku30B.  OmpezneneHue 3cku3za.  TpeOoBaHuS K
BBIIIOJTHEHUIO  OCKM3a. PeKOMEHJaluu 1O  TOCIENOBATEIIFHOCTH  BBINOJIHEHHS — ACKH3a.
Obpa3zmepuBanue neraneil. i3mepenue TuHENRHBIX BEIMYMH, PaJINYCOB, YIJIOB.

Pa3nen 3. Un:xenepuas rpadpuka. MalmimHOCTpOUTEIbHOE YepUeHHeE.

13. TlpaBuna BBIMOMHEHHUS 4YepTEKEeH MAIIMHOCTPOUTENBHBIX JeTalell M MX COCTUHEHH.
OO0111e MoI0XKEeHHUS.

Pe3r0Ob1. OOpa3oBaHue, Ha3HAuUE€HHE, OCHOBHBIE MapaMeTphl U DJIEMEHTHI Pe3bObl: JIMHA
noyiHoro mpoduiist pe3pObl, cOeru, Hemopesbl, (acku, mpoTouku. HM3o0paxkenue pe3pd U HX
coenunennit Ha yeptexe (ITOCT 2.311-68).

Pe3n0bI cTanmapTHBIC W HECTAHIAPTHBIC: METPUYECKasi, JOWMOBAs, TpPyOHas, KOHUYECKas,
TpamneneuanbHas, yopHasi, Kpyrias, IpsSIMOyrojbHas U ClieluanbHasl.

14. Kpenexusie uzaenus. CTpykTypa ycloBHOro 0060o3HaueHus kpenexHou neranmu (I'OCT
1759-70).

Tumel, UCTIOTHEHNE W HAa3HAYCHUE KPENEKHBIX JeTalel: OOJIThI, BUHTHI, IIMUIBKU, TaWKH,
M1ai0bl, ITUTHHTHI, ITUGTHL. VX n300paxeHne Ha yepTexe u 0003HaYeHHe B OCHOBHOM HAJIKCH U
crienupUKannuy, OCHOBHBIC TTapaMEeTPHI.

15. Pe3nOoBble coequHEHHs: OONTOBOE, HIMIIEYHOES U BUHTOBOE. OJEMEHTHI Pe3bOOBBIX
coenuHeHuil. Pabodee u ympolieHHOe N300pakeHrne pe3b00BBIX COSTMHEHUH.

TpyOHoe coenuHeHue. DneMeHTbl TPYOHOTO COeIUHEHUs - (UTUHTHU: MY(TbI, YTOJIbHUKH,
TPOWHUKH, KPECTHI U JIp. UepTerk cTaHAAPTHOTO TPYOHOTO COeNUHEHUSI.

16. IIlmoHOYHBIC W NUTUIICBBIC U HEPA3beMHBIC COSTMHEHNS, U MX Ha3HAYCHHE.

[[ImoHOYHBIE COEOVHEHMS: TPHU3MATHUYECKHe, CETMEHTHbIE U KJIMHOBHIE. 300paxkenue
IITOHOYHBIX COSAMHEHUI Ha YepTexke. Y CIOBHOE 0003HAUEHNE IIIMOHOYHBIX COCTMHEHHUIA.
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HInuneBsle COEAMHEHUS: C TPSIMOOOYHBIM, SBOJILBEHTHBIM U TPEYrOJIbHBIM MPOGHUIEM.
Crioco6b1  meHTpupoBaHus. M300pakeHuWe MNUIMLEBBIX COCAMHEHUN Ha dYepTexke. YCIOBHOE
0003HaYeHHE HUIULEBBIX COCTUHEHUM.

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

Knaccudukanus BUIOB CBapKH M CBAapHBIX IIBOB. M300paxeHne u 0003HAYEHHUE IIBOB
CBApHBIX COCIMHEHHI Ha YePTEKe.

3aKienovyHble COSIUHEHUs: BUIBI 3aKJIENOK, Kilaccu(UKaIMs 3aKJICTNOYHbIX IIBOB U MX
N300paXeHNE Ha YEPTEKE.

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

17. 3yGuarble nepenayuu U Npy>KUHBI.

3y0Ouarele nepenayu, o01IMe TOI0KEHUs, Kiaccuukalys, 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 3ybuaTeie mepenauyu: 3JI€MEHThl KOHUYECKHX 3yO4aThIX KOJec, M300paxxeHue
KOHMYECKUX 3yOUaThIX KOJIEC U 3y0UaThIX Mepenad Ha YepTexe.

UepBsauHble Mepefayun: 3JIEMEHThl YepBsIKa U KoJieca, U300paKeHNE YEPBSIKOB, YEPBIYHBIX
KOJIEC M YEPBAYHBIX NIepeaay Ha YePTEKeE.

[Ipyxunbl, K1accu@UKaus U UX U300paKeHHE Ha YepTeke. Y CIOBHOCTU MPU U300pakeHUU
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, pabodas KOHCTPYKTOPCKas JOKYMEHTAIIHSL.

Ueprexxu obmiero Buma. OOmme cBeieHus, cxema OoGOpMIICHUS 4YepTeka OOIlero BHUA,
MOPSAOK BBITIOJHEHHUS. YCIOBHOCTH M YIPOIIEHHUS TMPHU BBIIOJHEHUU dYepTexka OOIIero BHIA.
N300paxeHne HEKOTOPBIX M3ICIUN M yCTpoicTB. Hymeparus mo3ummii Ha yepTexe, 0003HaueHUE
yepTexa.

19. JleranmpoBanue. OcCHOBHbIE TpeOoBaHHsI K pabounMm deprekam. OOmme mpaBuia
BBITIOJTHEHUS uepTexeil. [letanupoBanue yeptexa obmero Buaa. Creunduxarms. Paznenst
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 pasmepoB. Co3maHMe MacCHMBOB Ha ICKH3E.
Coznanue 3cku3HbIX OnokoB. [loHmmanue omoBemeHuid 3cku3oB. Cozmanme 3D-reomerpun:
napameTpuueckas TBepaoTenbHas Mojenb. Co3gaHue sneMeHta «BpigaBiauBaHue». Y CTaHOBKA
Marepuana M 1Bera. [loBTOpHOE HCIONb30BaHHWE TeOMETpUM 3CKU3a. CBS3b C JAHHBIMU JIPYTUX
scku3oB. Coznanune snemeHta «Bpamenue». Coznanue snementa «Casury. McmonbszoBanue
npuMuTUBOB. JloOaBnenue comnpspkeHus. JloGaBrnenue ckpyrnenuit. [loGaBnenuwe (dacox.
Pasmenienue orBepctuii. Co3gaHue KpyroBoro Maccua. PazmernieHue oTBepCTHii Mo ICKU3aM.

21. Cozpanue mnpocroil cOopku. IlonsTHe ¢ukcupoBaHHOro KommoHeHTa. JloOaBineHue
cOOPOYHBIX 3aBUcuUMOCTel. 3aBucuMOCTh «CoBMerieHue». CteneHu cBOOOIBI. 3aBHUCHUMOCTh
«BcraBkay. 3aBUCUMOCTh «YTOID». 3aBUCUMOCTh «KacaTeabHOCThY». YTIPABISAIOMINE 3aBUCUMOCTH.
PaGota ¢ bubnnoTekoit 31eMeHTOB. 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 NOMOJHUTENBbHOTO Bruja. Co3/MaHue BRIHOCHOTO BUAA. PeakTupoBanue BUIOB.
BripaBauBanue Buja. smenenue BeipaBHuBaHus1. OToOpakeHue Buaa. JJobapnenue 0603HaueHMIt B
YepTexKHbIE BUIbI. Mapkep [IEeHTpa 1 OCeBbIC JIMHUN. PeTakTHpOBaHNE HAMMEHOBAHUM U MOJIOKEHUN
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o6o3HaueHnit Bus0B. Pazmepsl. OcHOBHOM HHCTpYMEHT Pazmepsl. Llens m Habop pa3mepHBbIX memei.
PenaxtupoBanue pazmepoB. IHCTpyMeHTHI 0003HaUEHUS OTBEPCTHIA U pe3n0. [lomydeHue pazmepon

C MOACIIN.

23 Cozpmanme wu3genuii B paboyem mpocTtpaHcTBe cOopku. IloHsTHE (DUKCHPOBAHHOTO
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.
TUIOCKOCTHU TPOCKITHIA.

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 YEPTEKE.

JlaboparopHas pabdoTa 5.

Crioco0sI TpeoOpa3oBaHUs YepTEXKA.

JlaboparopHas pabdoTa 6.

MHoOrorpasHuKkHy, Ipu3Ma, nupamuaa.

JlaboparopHas pabdota 7.

KpuBsble nMHUN ¥ IOBEPXHOCTH.

JlaGopaTopHas pabora 8.

Bzaumnuoe IEPECCUCHUC KpHBOJ’IHHGﬁHHX HOBCpXHOCTeﬁ.

JlaGopaTopHas pabora 9.

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

JlaboparopHas padora 10.

[IpoeknmonHoe yepueHue. BoInoaHeHne YepTeka IETalH ¢ pa3pe3aMH.

JlabopaTtopHas padora 11.

HOCTpOCHI/IG TPETHEro BAa 10 ABYM 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 MUIIMHAPHUYICCKUX SY6‘IaTLIX nepeaay u

JlabopaTtopHas pabora 15.

COopouHBIif uepTex.

JlabopaTtopHas padora 16.

JeranupoBka.

JIaGoparopHas pabota 17.

BrinosiHeHue yeprexen geTanei Ha KOMIBIOTEDPE.

JIaGoparopHas pabota 18.

Brinonsenue C60quHOFO YCPTEI)Ka HAa 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 TpEOOBaHHUS K YEPTEKAM;

['OCT 2.125-2008 ECK/I. IIpaBuiia BBITOTHEHHUS ICKU3HBIX KOHCTPYKTOPCKHUX JIOKYyMEHTOB;
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. M300paxeHusI-BUIbI pa3pe3bl, CEUCHHUS,

I'OCT 2.307 -68 ECK/I. Hanecenue pa3MepoB U NpeeabHbIX OTKIOHCHHI;

. 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 ynpoIeHHbIE U YCJIOBHBIE KPETIC)KHBIX JICTAJICH;

. TOCT 2.318-81 ECK/I. [IpaBuia ynpomnieHHOro HaHeCeHHsI 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'opnon B.O., Cemennos-Oruesckuii M.A. Kypc HauepraTenbHOM
reoMerpun. — M.: Beiciias mkona, 2006. — 272 c.

bponckuii A.M., @aznynun 3.M., Xangunos B.A. Unxenepnas rpaduka (MeramioodpadboTka). 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 «Axagemusi», 2018. — 336 c.

4.2.1 lonoaHuTe bHAS IATEPATYPA

«HAYEPTATEJIbBHAS TEOMETPU . Metoanueckue yka3aHus K KOHCIIEKTY Jiekuuit» / Tlog
penakuueit nmpodeccopa . M. @aznynuna. - M.: MOCITOJIUTEX, 2019. — 96 c.

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

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

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

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

Meronndeckne ykazanus «OOmme TpaBuiIa HaHECEHUS pa3MepoB Ha depTekax» / KommexkTus
aBTopoB. [lox pegaknueit daznynuna 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 DileKTPOHHBbIE 00pa3oBaTe/ibHbIe PeCypPChl

[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

«Haueprarenbhas | 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)»

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

Pazpaborannbie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsanox mpoBeneHus: paboT B AMCTAaHLUMOHHOM (hOpMare yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/min eHTPOM ydeOHO-MEeTOANYECKON pabOThI.

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

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

4.3 JluueH3HOHHOe ¥  CBOOOJAHO  pacHpocTPpaHsAeMOe  TPOrpamMMHOe
o0ecreueHune

Poccuiickas nporpamma «Kommac -3Dy
https://edu.ascon.ru/main/download/freeware/

4.4  CoBpemeHHble npodeccHoHAIbHBIE 0a3bl JaHHBIX M MH(OPMALMOHHbIE
CIIPABOYHBbIE CUCTEMBI


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
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«TCX:)KCHepT» — CIIpaBO4YHad CUCTEMA, IIPEAOCTABIAIOIIAA HOPMATUBHO-

TEXHUYECKYI0, HOpPMAaTUBHO-IIPABOBYIO HH(MOpMAIUIO: TeX-IKCIepT.pd

S. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

Jlnsi  TmpoBeneHWs JISKUMOHHBIX 3aHSATHH HCHOJB3YIOTCS ayJUTOPUH, OCHAICHHBIE
KOMIThIOTEPaMHU, HHTEPAKTUBHBIMU JJOCKaMH, MYJIbTHMEIHMHHBIMH POCKTOpaMK U dKkpanamu: [1K-
417,11K-418, IIK-517, ITK-518 . /Ins npoBeneHust 1a00paTOpHBIX paboT UCTIONB3YIOTCS ayTUTOPHHU:
[1K-421, I[TK-425. MakeTbl 1 00pa31isl 1 JIa0OpaTOpPHBIX paboT pa3merieHsl B aya. [1K-419.

6. MeToanueckue peKoMeH aluu

Metonuka npenofaBaHus IUCIUIUIMHBI «HadepraTenbHas TreoMeTpus, WHXKCHEpHAS W
KOMIIBIOTEpHASI rpaduKay U peaan3anus KOMISTCHTHOCTHOTO MTOIX0/1a B U3JI0KEHUH W BOCIIPUITAN
MaTepuaia TpPeayCMaTPUBACT WCIIONH30BAHKUE CIEAYIONUX AKTHUBHBIX W WHTCPAKTHBHBIX (HOpPM
NPOBE/ICHUS AyJIUTOPHBIX U BHEAYAUTOPHBIX 3aHSATHIL:

— ay/IMTOPHbIE 3aHSTHUS: JICKIIUH, JTA0OpaTOPHBIE pabOThI, TECTHPOBAHUE;

— BHEAYJMTOPHBIC 3aHATHUS: CAMOCTOSATEIILHOE U3YYCHUE OTICIBbHBIX BOPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBare/ibHbIE TEXHOJOTHHU

Bo3moxHO mpoBeieHNe 3aHATHI U aTTECTAalMi B TUCTAHIIMOHHOM (popmare ¢ MpUMEHEHUEM
cUCTeMbl aucTaHimoHHoro oOydenusi yHuBepcutera (CHO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
kadenpoii AIEeKTPOHHBIX 00pa3oBareibHbIX pecypcoB (JOP) (cm. m.4.2.3).

[Topsimok mipoBeneHUsT PadOT B JAMCTAHIIMOHHOM (hOpMAaTe YCTaHABIMBACTCS OTACIHHBIMU
pacrnopsHDKeHUSMHU [TPOPEKTOpa Mo yueOHOU padoTe W/UiH LIEHTPOM Y4eOHO-METOINYeCKOi paboThlI.

6.1 Meroanyeckne PpeKOMEHJANMH Jsi TpenogaBaTesisi M0 OPraHU3aNUHU
00y4eHust

6.1.1. I[IpenoaBaTens opraHu3yeT NpenojaBaHye AUCIUILIUHBI B COOTBETCTBHHU C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu o0pa3oBaTeabHOro npoiecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinnaiax", yrBep AEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHSTHH MTpETIO1aBaTelNb JOBOIUT JIO CBEICHUS CTYICHTOB COJEpKaHNE
paboueii mporpammsl nucrumiuHbl (PI1/I) u npenocraisier BO3MOXHOCTh 03HAKOMIICHHS €
IIPOrpamMMoi.

6.1.3. [IpenonaBaTens ocoOeHHO OOpaIaeT BHUMAaHUE CTYI€HTOB Ha:

- BUJIbI U (DOpPMBI IPOBEACHMSI 3aHATHH 110 TUCHUIUIMHE, BKIIOYas MOPSA0K IPOBEACHUS
3aHATUI ¢ IPUMEHEHUEM TEXHOJIOTUI IUCTAaHIIMOHHOTO OOYyUEHHs U CUCTEMBI AUCTAaHIIMOHHOTO
oOyuenus ynusepcuteta (CJJO Mocnonurexa);

- BUJIbI, COJIEP>)KAaHNE U TIOPAJOK IPOBEAECHUS TEKYILErO KOHTPOJISI YCIIEBAEMOCTHU B
COOTBETCTBUU C (POHJIOM OIICHOUYHBIX CPEJICTB;

- (hopMmy, coziepkaHue U MOPSAOK MTPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu B
COOTBETCTBUU C (POHIOM OILIEHOYHBIX CPEACTB, IpearycMoTpeHHbIM PIIJI.

6.1.4. loBOIUT 10 CBEACHHUS CTYACHTOB I'pauK BINOJIHEHHUS YUeOHbBIX padoT,
npeaxycMoTperHsix PIT/T.

6.1.5. Heo6xoauMo ¢ caMoro Havaja 3aHATUH peKOMEHI0BATh CTy/IeHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy U yKazaTh MyTH JOCTYIA K HEH.


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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6.1.6. B Hauase WM B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JIJIsl MOJTOTOBKH K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomenayercs daxt o3nakomsienus cryaeHTo ¢ PITJI u rpadukom paboTh
NUCHMEHHO 3a(hUKCHPOBATh MOAINMUCHIO CTY/IEHTA B JIMCTE O3HAKOMIIEHUS ¢ coaepxanue PI1/I.

6.1.8. IIpennonaBarenu, BeIylnii JIEKIIMOHHbIE U TPAKTUUECKHUE 3aHSTUS, JOKHbI
COTJIACOBBIBATh TEMATUYCCKUH TUIAH MIPAKTHYECKUX 3aHSATHH, UCIIOJIB30BATh SUHYIO CUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCHUTUIMHBI.

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

MpernojaBaTeNto HeoOXOIUMO YTOYHUTH IUIaH HUX MPOBEACHHUS, NPOAyMaTh (OPMYIHUPOBKU U
coJiepskaHue yueOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xone ceMuHapa BO BCTYIHUTEIBHOM CJIOBE PAaCKPBITh MPAKTUYECKYI0 3HAYUMOCTb TEMBI
CEMHUHApPCKOI'0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro IPOBEIEHUS, BpeMsl Ha 0OCYKIEHUE Ka)J10ro
yuebHoro Bompoca. [IpuMeHsiss (QpPOHTaNIbHBIA ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHUH.

B 3aximrounTensHON YacTH CEMHHAPCKOTO 3aHATHUS CIIEAYET IOJBECTH €r0 UTOTH: JIaTh OI[CHKY
BBICTYIUICHUN KaXKIO0T0 CTYJCHTa U y4eOHOM TPYIIIIBI B IEJIOM. PaCKpBITh MOT0XKUTEIbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMIPOCH! CTYIEHTOB. BhinaTh
3aJjaHus ISl CAMOCTOSITENIbHOM paboThI MO MOATOTOBKE K CIEAYIOUIEMY 3aHITHIO.

6.1.10. LlenecooOpa3Ho B XO/€ 3aIIUTHI JIAOOPATOPHBIX PadoT 3a/1aBaTh BHICTYHAIOIINM U
ayUTOPUU JOTOJHUTEIbHBIE U YTOUYHSIOIIUE BOMPOCHI C IEJbIO BBIICHEHMS] MX TMO3MIMNA T10
CYIIECTBY 00CYk/1aeMbIX MTPOOIIEM.

Bo3MoxHO npoBeieHHE 3aHATUI U aTTECTallMi B TUCTAaHIIMOHHOM (popMaTe C IPUMEHEHUEM
cucTeMbl qucTaHnuoHHOro oO0yueHus yuusepcuteta (CHO-LMS). [lopsanok mposeneHusi paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM yueOHO-METOINYECKO PabOTHl.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCsl M0 OCBOEHHIO M CHUTITHHBI

1.2.1. CtyzneHT ¢ caMoro Hayajia OCBOCHHUS AUCHUILIMHBI J10JKEH BHUMATEIbHO
03HAKOMUTCS ¢ paboyell mporpaMMoil TUCIMITIINHBI.

1.2.2. CryneHTy HEOOXOIMMO COCTaBUTh ISl ce0s rpa MK BHIOJHEHUS y4eOHBIX padoT,
npenycMmoTpeHHbix PIIJ] ¢ yuérom TpeboBaHMi Jpyrux AUCUUIUIMH, U3Y4aeMbIX B TEKYILEM
CEMECTpE.

1.2.3. Tlpu mpoBeaeHUN 3aHATHI U MIPOLEAYP TEKYIIeH U MPOMEKYTOUHOM aTTEeCTAINH C
UCIIOJIb30BaHNEM MHCTPYMEHTOB MH(GOPMAITMOHHON 00pa30BaTeIbHONM CPEJIbl TUCTAHIIHOHHOTO
obpazoBanus yausepcurera (LMS Mocnonurexa), Kak BO BpeMsi KOHTaKTHOU pabOThI ¢
IperojaBaresieM, Tak U BO BPeMsl CaMOCTOSATEIbHON PabOTHI CTYACHT JOJHKCH 00€CIICYHTh
TEXHUUYECKYIO BO3MOKHOCTh TUCTAaHIIMOHHOTO MOAKIIOYEHUS K CHCTEMaM JAUCTAaHIIMOHHOTO
oOyduenus. [1pu OTCYTCTBUM TaKOW BO3MOKHOCTH OOCYIUTH CHTYAIIHIO C ITPETo/IaBaTeIIeM
JTUCITUTLIAHBI.

1. DoH/1 OLIEHOYHbIX CPEICTB

7.1  Metoabl KOHTPOJISA U OLIECHNBAHUA Pe3yIbTATOB 00y4eHH s
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KoHTpop ycieBaeMocTH U Ka4ecTBa MOATOTOBKH ITPOBOJUTCSI B COOTBETCTBUE C
tpeboBanusmu "llonoxenus o0 opranuzanyu 00pa3oBaTeNILHOrO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTETE".

JU11 KOHTPOJIS YCIIEBAEMOCTU U Ka4€CTBA OCBOCHMS JUCLUILINHBI HACTOSILEN IIPOrpaMMON
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYILEH YCIIeBaeMOCTH (TEKYIIHUH KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALHS.

B nporecce 00ydeHHst HCTIONIB3YIOTCS CIEAYIOINE OLIEHOUHbIE (DOPMBI CAMOCTOSTEIBHOM
paboThI CTYIEHTOB, OLICHOYHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHBIX
aTTecTalui:

B nepsoMm cemecrpe:

- IOJITOTOBKA K JJa0OPAaTOPHBIM 3aHATHUSAM, BBIIIOJIHEHUE rpauUecKUX 3alaHui U UX
3alIMTa; KOHTPOJIbHAs paboTa; TECT; 3alluTa Ja00paTOPHBIX PaboT; IK3aMEH.

Bo BTOpOM cemecTpe:

- IOJrOTOBKA K J1a00OPaTOPHBIM 3aHATHUSM, BbINOJIHEHHE I'padUUeCKUX 3aJaHUHi U UX
3alIMTa; KOHTPOJIbHAs paboTa; TECT; 3aluTa Ja00paTOPHBIX paboT; 3a4erT.

7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHS

IToka3areneM olieHUBaHUS KOMHGTGHHI/Iﬁ Ha PAa3IMYHBbIX JTallaX HX (1)0pMI/IpOBaHI/I${ SABJIACTCA
JOCTHIXCHHUC 06y‘laIOI_HI/IMI/IC${ IJIaHUPYEMBIX PE3YJIbTATOB O6y‘~ICHI/IH IO AMCLHUIIIIMHE (MO,Z[YJ'IIO).

IIIxanel orleHUBaAHUS PE3yJIbTAaTOB HpOMe)KYTOqHOﬁ aTTCCTaluu U UX OIIMCAaHHC:
d)opMa HpOMG)KyTO‘IHOﬁ aTTeCTanuu. 3a4€T, OK3aMCH.

[TpomexyTouHas arTectanusi oOydarommxcs B (opMe 3auera HPOBOAUTCSA MO pe3ylbTaTraM
BBITMIOJTHEHUSI BCEX BUJIOB yue€OHOW pabOThI, MPEIyCMOTPEHHBIX YUEOHBIM IUJIAaHOM I10 JaHHOU
JUCIUILIMHE (MOIYJIIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecTpa. OlLieHKa CTENeH! JTOCTHXKEHNS 00y4JaroMMHKCS IUTAHUPYEMBIX pe3YyIbTaTOB
o0ydeHHus M0 AMCLUUIUIMHE (MOJAYINI0) MPOBOIUTCS MPENoAaBaTeieM, BEAYIIUM 3aHATHS IO
JUCLHUIUIMHE (MOJIYJII0) METOJIOM SKCIepTHOMU olleHKH. [To utoram npoMexyTo4HOM aTTecTaluu
10 JUCLHUIUIMHE (MOYJII0) BBICTABIISAETCS OL[EHKA «3a4TE€HO» MITH «HE 3auTeHo». Heo0xoauMbIM
YCIIOBHEM MTPOXO0XKIEHHS IPOMEXYTOUHOM aTTECTALMH SIBJIIETCS BBIITOJHEHHE BCEX BUI0B padoT,
NPEeIYyCMOTPEHHBIX JIlaHHOM pabouell mnporpammoi mno aucuumuimHe «HauepraTenbHas
reoMeTpHUsl, UH)KEHEpHas U KOMIIbloTepHas rpapuka». Ha naTy mpoBeneHus MpoOMeXyTOUHOM
aTTeCTallUl CTYAEHTHI JOJDKHBI BBIIIOJHUTH BCE BUIBI Y4eOHOH paboThl, MpeayCMOTpPEHHbBIE
pabouei mnporpammoi mno aucuuiiauHe «HaueprarenbHas reomeTpus, HWH)XXEHEpHas U
KOMIIbIOTEpHast TpadrKa», 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
cnoxHocTu. [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 neMOHCTpUpyeT HEMOJIHOE COOTBETCTBUE
3HAaHUW, YMEHHH, HABBIKOB MPUBEJCHHBIM B TabMUIAX TMOKa3aTeleH,
JIOTIYCKAlOTCA 3HAUMUTEIbHbIE OIMIMOKH, TMPOSIBIAETCS OTCYTCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB IO pALy I[OKa3aTreneid, CTYAEHT HCIbITHIBAET
3HAYMUTEIIbHBIC 3aTPYIHEHUSI IPU ONIEPUPOBAHUYN 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
O0eMOHCmMPUpPYem coOOmeemcmeue 3HAHU, YMEeHUll, HABbIKOS
npueedeHHbIM 8 mabauyax nokazamesei, onepupyem
NpUOOPEemenHbIMU — 3HAHUAMU, — YMEHUAMUY,  HABbIKAMLU,
npuMeHsiem ux 68 CUMyayusx nosvlulenHou ciodxchocmu. Ipu
IMoM ModHcem Oblmb OONYUjeHa He3HaAUUmenbHas owuoKa,
HEeMmoOYHOCMb, 3ampyOHeHUe NPU AHATUMUYECKUX ONePaYyUsIX,
nepeHoce 3HAHUU U YMEHUUl HA HO8ble, HeCMAaHOapmHble
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 3mMom Ovliu OonyueHvl 2-3
Hecywecmeennvie 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.

PerniameHT npoBeieHusi 3a4eTa U IK3aMeHa:

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

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. [IpoMexyTouHass aTTecTanus
MPOBOAMTCS B CPOKH, YCTAHOBIIEHHBIE YTBEP)KICHHBIM pacluCaHUeM 3a4€THO-PK3aMEHAIIMOHHOU
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

PacuerHo-Tpaduueckue  naGopatopubie | OdopmiieHHbIE pacyeTHO-Tpadudeckue padoThl,
paboThl, yka3zaHHbIE B pa3zaene 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 KonrponsHast  paboTa,  BBINOJHEHHas  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 aTTecTaluu.

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 (4acTHBIE) MOJOKEHHS MPSIMOM JTUHUH.

8.Touka Ha TIPAMOIi.

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 o mpoerupoBaHue TIOCKOTO MPSMOTO 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 nepecedenus 2™ miockocter. (I ™ mo3unmonHas 3anaya)

18.11paBuio mOCTPOSHHMSI JTMHUM TIepecedeHns 2™~ MI0CKOCTeH B 00IIeM ciydJae.

19.1TocTpoeHue MpsiIMOii TMHUX U TFIOCKOCTH NapaJIeIbHBIX MEXKITy COOOM.

20.ITocTpoeHue B3aMMHO MapauIeIbHBIX TUIOCKOCTEH.

21.ITocTpoeHue TOUKH nepeceueHust npsiMoit u mwiockoctu. (IIpaBuso nmoctpoeHus)

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. - ompejeseHHUEe HATypalbHOW BEIMYMHBI OTPE3Ka MPSIMOM 1 YTJI0B HAKJIOHA €&
K IIJIOCKOCTSIM IIPOEKLINN;
- COBMEILICHHUE TOUKH C 33JaHHOU IIJIOCKOCTBIO (IIOBEPXHOCTBIO).

2.6.Crioco0 BpaieHus: BOKPYT JTMHUH YPOBHS (TOpH30HTaIH, (PPOHTAIN):
- ONPEICIICHUE HATYPAJIbHON BEJIMYMHBI OTPE3Ka MPSMOM JIMHHH;
- OIIpE/CIICHUE PACCTOSIHUS OT TOUYKHU J0 33aJaHHOU 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. - ompeleNieHne HaTypaIbHOW BEITMYMHBI OTPE3Ka MPSIMOM M YTIIOB €€ 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;
- crmoco0 KOHIIEHTpuYeckux cdep;
- Ccoco0 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.Uto Ha3wiBaeTcs BuoM? Kakoli BUT Ha3bIBaeTCsl TJIaBHBIM 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 CEYCHHUEM M JIJIS1 YeTO ero MpuMeHs0T? Kakumu JIMHUSIMHU
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 opopmisioT n3o0pakeHue
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. Uto Takoe BBIKATBIBAHUE OTBEPCTHSI B CEKYIIYIO IIOCKOCTh U KaK OHO OPOPMIISICTCS TIPH
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 HA YEPTEkKAX, U B KAKOM CIIydae 3TH
€IMHUIBI 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 YKIIOHOB.
Hanecenune pa3mMepoB IPOTOYKH.
HaHneceHnue pa3mMepoB JIbICKU WM 1a3a.
Hanecenune pa3mepoB IITOHOYHOTIO 11a3a HA BaJLy.
HaHneceHnue pa3zmMepoB HINIOHOYHOTO 1133 B OTBEPCTHUH.
Hanecenue pa3mepoB KaHaBKH JUIsI BEIXO/1a IITH(OBAIBHOTO KpyTa.
N3o0pakeHre mpssMOOOYHBIX (3BOJBLBEHTHBIX ) IIIIUI] M KX 0003HAYCHHE HA YEPTEKE.
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 3yOuaToro xoseca (peku, 4epBsika v T.11.).
Yeptéx auTON (IITAMIOBAaHHOW) JAETalM C MOCIEAYIOIEH MEeXaHW4YecKOW oO0paboTKOW dYacTu
MOBEPXHOCTH.
Yepréx aetaiu, U3roTOBICHHOW JTUCTOBOM ILITAMIIOBKOM.
YepTEx NpYyKUHBIL.

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.
HaneceHne HOMEpOB MO3ULUHI I TPYIIIBI KPENEKHBIX JETAJICH.

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. 3aBUCUMOCTEL COBMEIIICHUE.

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. OroOpaxenue Buaa. JJobaBinenne 0003HaYeHUH B YEPTEKHBIC BUIBI.
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 no3unuid. ABTOHyMepaius Mo3uLuii.

49.Coznanue crienuuKammm.

50. Tabnuia oTBepCTHUit.
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