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1. He.]'ll/l, 3a/1aY1 1 IIJIAHUPYEMbIE PE3YJIbTAaTbl oﬁyqe}mﬂ o ITMCIMIIJINHE

JucuuiuimHa «HxeHepHas u KOMIbIOTepHas rpaduka» COCTOMT U3 TPEX CTPYKTYpHO U
METOAMYECKH COIVIACOBAHHBIX pa3zeinos: «HaueprarenbHas reomerpus», «MHxeHepHas rpaduka» u
«KomnerorepHas rpaduka.

JucuuiuinHa «VHXKeHepHas U KOMIIBIOTEpHasi rpaduka» sBISETCS OJHOM U3 OCHOBHBIX
OOIIETEXHUYECKUX JHCUUIUIMH B TOATOTOBKE CIIEIHATUCTOB B BBICHIMX TEXHUYECKUX YUEOHBIX
3aBEIICHUSX.

K 0CHOBHBIM HeJSIM OCBOCHHS JUCHUIUIMHBI «MHXEHEepHas W KOMIIbIOTEpHas Tpaduxa
ClIelyeT OTHECTH:

— (hopMUpOBaHNE 3HAHUI O OCHOBHBIX MOJIOKEHHAX, TPU3HAKAX M CBOMCTB, BBITEKAIOIINX U3 METOa

IPSMOYTOJIBHOTO MPOELUPOBAaHMS U HEKOTOPBIX pa3/eioB MAaTEMATUKU (T€OMETPUU U HEKOTOPBIX
OTIpeNieIeHnt U3 TEOpHH MHOKECTB). Ha 3TOM 0a3upyroTcsi TeOpeTHYecKHe OCHOBBI M IpaBHIIA
HOCTPOCHUSI M300paXEHUH NPOCTPAHCTBEHHBIX IPEIMETOB HAa IUIOCKOCTH (HauyepTaresibHas
FEOMETpHUs);

— (opMupoBaHHe 3HAHUH O OCHOBHBIX IPAaBUJIAX COCTABJIEHUS TEXHUYECKUX dYepTexkei,
HaHeceHus pa3mepoB ¢ yuerom ECKJI, urenun yeprexeit (MHKXEHEpHAs M KOMITBIOTEpHAs rpaduka
rpaduka);

— TIOATOTOBKA CTYJCHTOB K JEATEIBHOCTH B COOTBETCTBMH C KBaTH(PHUKAIMOHHOM
XapaKTepUCTUKOMN IO HallpaBJIeHHIO OaKaiaBpa.

K ocHOBHBIM 3aa4aM OCBOCHHUS TUCHUIUIMHBEI « TH)XeHEepHast U KOMIBIOTEpHAst Tpadukay
ClIelyeT OTHECTH:

— TpUMEHEHHE METOAOB W CIHOCOOOB peIIeHUs 3a7ad HadepTaTeIbHOW TeOMETpUH B
HOCHEAYIOIUX — pa3fesiaXx HMHKEHEpHOW M KOMIIBIOTEpPHOM TpauKu Tpu  BBIIOJIHEHUHU
KOHCTPYKTOPCKOU TOKYMEHTALlUH;

— OCBOCHHE HABBIKOB II0 PYYHOMY O3CKM3UPOBAHHUIO, COCTABJIICHHUIO YEPTEKEH C Y4ETOM
tpeboBanuit ECK]I, utenuto yeprexei.

— pa3paboTka paboueil MPOEeKTHON U TEXHUYECKON TOKYMEHTAIUH;

O6yuenue mno aucuurummHe «HXeHepHas W KOMIbIOTepHas Tpaduka» HampaBiIeHO Ha
dbopMupoBaHUEe y 00YJAIOIIUXCS CIEAYIOIUX KOMITETECHITUI:

Koa u HauMeHOBaHNe KOMIIETEHIIU I ](IH}]HKaTopr JAOCTHKCHHUA KOMIIECTCHIIMH

OIIK-1 Crocoben anamusupoBath 3aaauu | MOIIK-1.1. Mcnonb3yeTr OCHOBHBIE 3aKOHBI
NpodecCHOHATBHON JIeATENBHOCTH Ha OCHOBE | O230BBIX HHKCHCPHBIX M TEXHUICCKUX
MOJIOKEHHH, 3aKOHOB W METOMO0B B obmactu | AMCHHUILIMH,
MaTeMaTUKH, ECTECTBCHHBIX M TEXHHYCCKUX
HayK

OIIK-2. Cnocoben dopmynupoBars 3agaun | MOIIK-2.1. 3naeT NpUHIMIBI TOCTPOSHHS M
npodecCHOHATIBHOM JIEATEIPHOCTH HAa OCHOBE | CTPYKTYpYy  aBTOMATH3MPOBAHHBIX  CHCTEM

3HAHUH, PO UITBHBIX pa3aCioB | MPOEKTUPOBAHMS;  COBPEMEHHBIE  CpEICTBa
MaTeMaTHYECKUX, TEXHUYECKUX U €CTECTBEHHO- | apTOoMaTH3alMK;  OCHOBHBIE  HATIPABIICHHS
HAYYHBIX JUCLMIUIAH (MO1YJIEH) NPUMEHEHUS  KOMITBIOTEPHOH  TEXHUKH |

WHQOPMALMOHHBIX TEXHOJOTHH B PEILICHUH

3a7a4 ynpaBJICHUA.




2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOil MPOrpaMMbl

JlMcuMIuinHa OTHOCHUTCS K YMCITY TMPO(ECCUOHATBHBIX YISOHBIX TUCIUILUIMH 00s3aTebHOM
yactu 6azoBoro mukia (bl) OOII. [ucnuniauHa JTOTMYECKH B3aUMOCBS3aHA CO CICAYIOIIUMH

qucuuimHaMu ¥ npaktukamu OOIT:

- BBeieHUE B IPOEKTHYIO IESTENBHOCTD;
- Teopernueckas MexaHUKa,

- HeTaJ'H/I MallliH U OCHOBBI KOHCTPYHUPOBAHHU,

- KomnproTepHoe mpoeKTHpOBaHUE HHCTPYMEHTA U 000pYy0BaHUSI.

3. CTpyKTYpa U coJep:KaHue TN CUUILINHBI

OO011ast TPYI0EMKOCTh AUCIUILIAHBI COCTaBIsAeT 4 3aueTHbIX equnuil (144 gacos).
Nzygaercs Ha 1 u 2 cemecTpax o0yueHus. PopMa IpOMEKYTOUYHOM aTTECTAI[MH: 9K3aMEH BO

2 cemecTpe, 3a4eT B 1 cemectpe.

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1.0ynas hopma o0ydeHus

Ne . KoaunuecTBo CemecTpbl
Bup y4eOHoii padoThl
n/n 4acoB 1 cemecTp 2 cemecTp
1 AyIMTOpHBIE 3aHIATHS 68 32 36
B ToMm unce:
1.1 | Jexuuu 34 16 18
1.2 | CemuHapckue/paKTUYECKHUE 3aHITH
1.3 | JlaboparopHbIe 3aHATH 34 16 18
2 | CamocTosiTe1bHasi paboTa 76 36 40
B Tom uncrne:
2.1 | IlogroroBka u 3amuTa J1a00paTOPHBIX
pabot
2.2 | CaMOCTOSITENTEHOE H3YICHHE
3 | [IpomexkyTouHas aTTecTamus
3auet/aud.3auer/sK3aMeH 3auer/ 3auer 9K3aMEH
IK3aMeH
HToro 144 68 76

3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIHMHBI

(mo gpopmam oOyueHus)
3.2.1. Ounas dpopma oOydeHUsS

Ne Pazpeanl/TemMbl

TpyaoemkocTsb, yac

B¢

n/n U CIHHUILIMHBI

er

AynuTopHasi padora

O«
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34 34 76
Pasnen 1. HauepraTenbHas 16 10
reoMeTpus 20
Tema 1. [IpoeunpoBaHue TOUKH Ha JBE 2
U TPU B3aMMHO-TIEPIICHIUKYIISIPHbIC
IIJIOCKOCTH IPOEKIIMM. 2
Tema 2. [IpoenupoBanue npsiMon 2
JIMHKY U €€ OTPE3Ka. 2
Tema 3. B3auMHoe nonoxeHue IByx 2
MPSIMBIX. 2
Tema 4. ITnockocts. CiocOoObI 3a1aHUs 2
IJIOCKOCTH Ha YepTexKe. 2
Tema 5. Cioco6s1 mpeoOpazoBaHust 2
yepTexa. 2
Tema 6. MHororpanHuku, npusMa, 2
upamuIa. 2
Tema 7. KpuBble TMHUY U TOBEPXHOCTH. 2 4
Tema 8. B3aumHoe nepeceueHue 2
KPUBOJIMHEUHBIX TOBEPXHOCTEH. 4
Pa3neu 2. Mn:xeHepHas rpaduka. 10
IIpoeknnoHHoE YepUyeHHe 20
Tema 9. Equnas cucrema 1
KOHCTPYKTOPCKOM JOKYMEHTAIlUU
(ECKID) 2
Tema 10. O6mue npaBuiia ohopMIICHUS 1
yepTexen 2
Tema 11. Bunel, pa3pessl, ceueHusl. 2 4
Tema 12. [IpaBuna HaHeceHus 2
pa3MepoB. 4
Tema 13. IToctpoeHue nzoOpakeHHi. 2
[TocTpoenue TpeTbero Buaa Mo AByM
3aJaHHBIM. 4
Tema 14. Dcku3 aeranu. [lopsmox 2
BBITIOJIHCHUS ICKH3a. 4
Pa3nesa 3. MUn:xeHepHas rpaguka. 8
MalHOCTPOUTEIbHOE YepUueHne 20
Tema 15. [IpaBuiia BbINOTHEHUS 1

YepTeKeld MallTnHOCTPOUTEITbHBIX
neTaneil U X COEIUHEHHU.




Tewma 16. Pe3r0Ob1. Bubl pe3no: 1 4

CTaH/IaPTHBIC ¥ HECTAaHAAPTHBIC.

N3o0pakeHune pe3nd Ha YepTEKe 2
Tema 17. Pe3b00BbIC COCAUHEHHUS: 1 4

0onTOBOE, MINHUIICYHOE, BUHTOBOE U
TpyOHOE. DeMeHTHI pe3bOOBBIX

COEIMHEHNM. 4

Tema 18. IlInmoHOYHEIC COCAUHEHMS. 1 2

Buapl MIITOHOYHEIX COEIUHEHNN. 4

Tema 19. HepazbemHbIe COeTMHEHUS: 2 4

CBapKa, KJICTIKa, MMaiKa, CKJICHBaHHUE U

CIIIMBaHHUE. 4

Tema 20. Yeprexu oOmero Buga u 2 6

cOOpOYHBIC YEPTEIKH. Cragnu

pa3paboTKu KOHCTPYKTOPCKUX

JIOKYMEHTOB 4
4 Pasnen 4. Komnblorepuasi rpaguka 8 16

Tema 21. OcHOBBI paboTHI B cCTEME 2

«Kowmmac -3D» 4

Tema 22. BEIIIOJIHEHHE 3CKU30B U 2

r€OMETPUUYECKUX MOJCIICH B CHCTEME

«Kommac -3D» 4

Tema 23. BoinoHeHHE yepTeKen 2

JIeTaJIeH. 4

Tewma 24. BeInoJIHEHHE YePTEIKEH 2

COOPOYHBIX CTUHUII. 4

3.3  Conep:kaHue TUCHUNIHHBI
Paspnen 1. HaueprarenbHas reomerpus

1. Ilpenmer usyuenus. Jluteparypa. O nopsiike 3aHSATHH: JE€KUUHU, TPAKTUYECKUE 3aHATHS,
KOJIJIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI, pacueTHO-TpaduuecKkue paboThl, OJTMMITHA/bI.

MeToapl IpoenupoBaHus: LEHTPAIbHOE, NapauienabHoe. [IpaMoyroapHOE NMpoenupoBaHue,
KaK OCHOBA COCTaBJIEHUS MalIMHOCTPOUTENBHOIO yeprexa. [IpoenrpoBanue TOUKM Ha JIBE U TpU
B3aMMHO-TIEPIIEHAUKYISPHbIE TUIOCKOCTH MpoeKuuid. OCHOBHbIE BBIBOJBI, BBITEKAIOIIME U3
IPSIMOYTOJIBHOTO NPOECLUPOBAHMSI TOYKM HA JB€ B3aUMHO-NIEPIEHIUKYJSAPHBIE IIOCKOCTU
npoekuuid. O6pa3oBaHre KOMIUIEKCHOTO yepTexa (Meron Monxa). B3auMocBs3b OpTOrOHAIBHBIX
IIPOEKIHH U IPSAMOYTOJIbHBIX KOOPAWHAT.

2. IlpoeumpoBaHue NpsSMOHN JMHHUU U €€ oTpe3ka. [IpuHaANEKHOCTh TOUKH MPSMOM.
[Tonoxxenne mpsMONW OTHOCUTENBHO TIUIOCKOCTEH mpoeknuid. [Ipsmas oOmero m dYacTHOTO
MOJIOKEHUH: a). MpsIMble MapaJuleibHbIE OAHOHN IIIOCKOCTH MPOEKLuH; 0). mpsimMble MapajieIbHble
JIBYM IUTOCKOCTSIM MPOEKIMI. B3auMHOE 1010KeHrne TOYKH U IpsAMOM. [lenenne oTpeska B 3aJaHHOM
oTHouleHnH. OnpeneneHne HaTypajJbHOM BEIWYMHBI OTPE3Ka NPSIMOM METOAOM IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.




3. BzaumHOe TOJOXKEHHE TPAMBIX: MpsMbIE IEPECEKAIOLIUECs, MapayieibHble U
ckperuBaompecs. O “KOHKypUpPYIOHIIUX® TOUYKaX CKpPEHIMBAIOIMIMXCA NOpsIMbIX. O MOpOeKIHsX
II0cKuX yrioB. O0 yrie Mexay IByMsl CKpeIlMBaloIIMMHUCs IpsMbIMU. Teopema o mpoeupoBaHun
IpsSMOTo yriia (4acTHBIN cirydaid) 6e3 qokaszarenberBa. [Imockocts. CiocoObl 3a1aHus TUIOCKOCTH Ha
yepTeke. 3afaHue IUIOCKOCTH ClleJaMM, KaK YacTHBIM cilyyail 3aaHus IUIOCKOCTH JBYMs
nepecekaromuMucs npsMeiMd. [IpsiMas u Todka B IUIOCKOCTH. llpm3Haku MNpUHAIEKHOCTH.
['naBHbIC TMHUU B IUNIOCKOCTH (TOPU30HTAIb U (PPOHTAIIB).

4. TlonoxeHue IIOCKOCTH OTHOCHUTEIBHO IUIOCKOCTEHM MPOEKIMA: IMIOCKOCTH OO0IIero u
YaCTHOIO INOJIOKEHUH. IIMOCKOCTh mNEepneHauKyiIsspHa OAHOW M JABYM IUIOCKOCTSAM IIPOEKLUS.
CBOHCTBO MpOEHUPYIOMUX IUIoCKOCTEN. [IpoBeeHre mpoeuupyromei mioCKOCTH Yepe3 MpSIMYIo
(3akiroyeHHe IpsIMOM B IJIOCKOCTh). B3anMmHOe mosoxeHue AByX IJIOCKOCTEH, MPSAMONM JIMHUM U
II0cKoCTH. [lepeceyenre npsiMoii ¢ Mpoenupyroiien miockocThio. [lepeceuenne AByX MIOCKOCTEM,
U3 KOTOPBIX Of[HA - mpoenupyromias. IlepecedeHne NpsMOii C MIOCKOCTBIO OOIIETO MOJOKEHUS
(obmuii anroputm). Ilepeceuenue nAByX IMIIOCKOocTel oOOIEro MoioxeHus (0Omui crocod).
[lepeceuenust ABYX MIOCKOCTEH MO TOYKAM IEPECEUEHUs MPSAMBIX, JIEKALUIUX B OJHOMN IJIOCKOCTH C
JIPYTOH IIOCKOCTHIO (4acTHBIM crioco6). IlapamiensHOCTh NpSAMOI U TIIOCKOCTH M IBYX IIOCKOCTEH
(mpu3HaKku mnapajuieabHOCTH). [lepneHAuKyIIpHOCTh MPSMON U IUIOCKOCTH U JIBYX IJIOCKOCTEH
(pU3HAKY MEePHEHAUKYISIPHOCTH).

5. Cnioco0bl npeobpa3zoBaHus UepTexka: CIIOCOObI IEPEMEHBI INIOCKOCTEH MPOEKIMA 1 CIIOco0
BpallleHUsl BOKPYT OCH MEPHEHAMKYISIPHON K IUIOCKOCTH mIpoekuuid. VX oOuHOCTh U OTiIHYHE.
Crioco6 mnepemeHbl IulockocTeidl mpoekuuil. Ero mpumeHeHue [uis omnpenesieHus HaTypajabHOMH
BEJIMYMHBI OTpE3Ka NPSIMON M IJIOCKOW (PUTYphl U YIJIOB HAKJIOHA UX K IJIOCKOCTSIM IPOEKIIH.
ITpuBeneHne NpsAMON B IPOELUPYIOLIEE [T0JI0KEHUE OTHOCUTENIBHO INIOCKOCTH IIPOEKLIUH.

Croco6 BpamieHusi BOKPYT OCH MEPHEHIUKYISIPHOM K IUIOCKOCTH TMPOEKIHH U ero
IIPUMEHEHHUE JUIsl ONIPEAEICHUS HATYypPaJIbHOM BEIMYMHBI OTPE3Ka MPSAMON M YIVIOB X HAKJIOHA €€ K
IIJIOCKOCTSIM IIPOEKIIUH.

Crnioco6 BpartiieHHsl BOKPYT OCH HapayljiebHON MIIOCKOCTH MPOEKIMHA U €ro MpUMEHEHHUE JUIs
ornpezeNieHusl HaTypajbHOM BETMYUHBI IUIOCKON QUIypHI.

6. Mmuororpanauku. Mx u3zoOpaxeHue Ha dyeprexe: Mpu3Ma, Nupamuaa. Touka Ha
IIOBEPXHOCTU MHOrorpaHHuka. [lepeceuenne MHOrorpaHHuKa IiocKocTbio. IlocTpoeHue npoexuuii
U HaTypaJbHOTO BHJA (UIyphl CEYEHUS MHOTOTpaHHMKA IIJIOCKOCThIO, pa3BepTKa OOKOBOM
MIOBEPXHOCTH. IIepeceyenune mpsAMON JIUHUU C MHOIOTPAaHHUKOM. B3auMHOe mepecedeHue
MHOT'OI'PAHHUKOB.

7. Kpusble nuHun u nosepxHocTd. OOmiue ceneHust (monstue o0 oOpa3zoBaHHE KpHUBOU
MOBEPXHOCTH, 00pa3yromas 1 HalpaBJsAIoIIUe JIMHUM, ONIPeIeJICHUS IMHEWYaThIX U HETMHEHYaThIX,
pa3BepThIBAEMbIX U HEpa3BepThIBaEMbIX MoBepxHOcTel). [loBepxHOCTH BpalleHus ux o0pazoBaHue
u u3o0paxkeHne Ha yeptexe. Lunuuap Bpamenus. Ero oOpa3oBanue u n300pakeHHe Ha YepTEKe.
Touky Ha TOBEPXHOCTH HMIUHAPA. Buabl ceueHus: WIMHIPA MIO0CKOCTBIO.

Konyc Bpamenus. Ero obpazoBanue u nzobpakeHue Ha yepTeke. Touka Ha MOBEPXHOCTH
KOHyca (NIpU3HaK NPHUHAUIEKHOCTU TOYKU IMOBEPXHOCTH). BHIBI cedeHnii KOHyca IJIOCKOCTBIO.
[TocTpoenue nmpoekuuii U HaTYpajJIbHOTO BUA (PUTYPHI CEUEHUS KOHYCA MIOCKOCTHIO.

Cdepa. Ee oOpa3oBanue u m3zoOpakeHHe Ha ueprexke. Touka Ha MOBEPXHOCTH cdepsbl.
Ceuenue cepsl MIOCKOCTHIO.

Top. Ero obpa3oBanue u n3o0paxeHue Ha yepTeke. Touka Ha MOBEPXHOCTU Topa. Buibl
Topa. Kpyroele ceueHus Topa mIoCKOCThIO.



8. B3amMHOoe mepecedyeHHe KpPUBBIX MOBEepxXHOCTeH. OOMmUNA anrOpuT™M pPEIICHHS.
[IprMeHeHre IOCKOCTEN B KAYECTBE BCIIOMOTaTENbHBIX CEKYIIMX ITOBEPXHOCTEH.

B3anmHoe mnepecedeHre COOCHBIX TOBepXHOCTeil Bpamienus. Ilpumenenue cdep (c
IIOCTOSIHHBIM LIEHTPOM) B KA4€CTBE BCIIOMOTaTEJIbHBIX CEKYIIUX MOBEPXHOCTEH MpPU MOCTPOSHUHU
JMHUH TIEpecevyeHUs IBYX 3a/laHHbIX MoBepxHOocTel. HeoOxonuMble yciaoBus AJis MpuMeHeHUs cdep.
[lepeceuenue mpsiMOil TMHUM C KPUBOM MOBEPXHOCTHIO (0OIIME M YAaCTHBIE CIIOCOOBI).

Pa3nes 2. Un:kenepHas rpaguka. IlpoekunonHoe yepuyeHue

9. Ilpenmer u kpaTkuil ouepk paszButus dvepueHus. CrapmapTuzauus Kak ¢akTop,
CIOCOOCTBYIOLIMI Pa3BUTHUIO HayKu U TeXxHUKH. Enunas Cucrema KoHncTpykropekoit JlokymeHTanum
(ECK]I). Ee na3nauenwue, CTpykTypa u coaepkanue. TpeOoBaHus, npeabsiasiembie CTaHmapTaMu
ECK]JI k cocraBineHuto U 0pOpMIICHUIO YEPTEKEH.

10. O6mue mpaBmiIa BBHIMONHEHUS depTexeid. DopMarel TUCTOB yepTexei, OCHOBHBIC U
JOTIOTHUTEIbHBIE  (opMmaThl, uX oOpa3oBaHue U oOo3Hadenne. OCHOBHAs HAIINUCh U €€
pacnonoxenue Ha popmare ymcra ('OCT 2.301-68). MacmraObl n300pakeHUH 1 UX 0003HAUCHUE
Ha YepTexe B OCHOBHOM Haamucu U Ha nose yeptexa (FOCT 2.302-68).

Jluaun yeprexka. TUIbl JIMHUKA, UX HAYEPTAHUE M OCHOBHBIC Ha3HayeHUdA. TONIIMHA BCEX
THUIIOB JIMHUH 110 OTHOIICHHUIO K CILTONIHO# TojicToi ocHoBHOM nuauu (TOCT 2.303-68).

pudTer yepresxusie. Tumnsl u pazmepsl mpudTa. npruna Oyks u TonmmHa TMHAK mpudra
(TOCT. 2.304-81).

11. Y3o0paxkenus — Buabl, paspesbl, ceuenus ('OCT 2.305-2008). OcHOBHbIE OJOKEHUS
U onpezeneHus. MeToa npsMOyToJIbHOTO MPOSIIMPOBAHUS — OCHOBA COCTABJICHUS YEPTEKEH.

Bunpl. Conmepxanue M onpeicicHHE BuIa. [JIaBHBIA, OCHOBHBIC, JIOTOJHUTEIBHBIC W
MECTHBIC BHJIBI, UX OMpECIICHUE U PacIoyiokeHne Ha yepTerke. OO03HAUCHHE JHOMOHUTEIBHBIX U
MECTHBIX BH/IOB Ha YepTEXKeE.

Ceuenus. OnpenencHue U copepxkanne ceueHrs. CedeHus - BRBIHECEHHBIC U HAJIOKEHHBIC, X
pacrosoxeHue U 0003HaYeHHE Ha YePTEKe.

Pazpessr. Onpenenenue u coaepkanue paspesa. Knaccupukaius pa3pe3oB B 3aBUCHMOCTH OT
MOJIOKEHUSI CEKyIIeH TIUJIOCKOCTH OTHOCHTEIBHO TOPU3OHTAIBHOW TMJIOCKOCTH MPOEKIUi
(rOpu30HTABHBIC, BEPTUKAIBHBIC, HAKIOHHBIC), OTHOCHUTEIBHO JUIMHBI W BBICOTBHI IPEIMETa
(MpoioNbHBIE, TONEPEUHbIE), OT YMCa CEKYIIUX IUIOCKOCTEH (MpOCThie W CIOXHBIE). MecTHbIe
pas3pessbl.

O6o3HaueHus rpaduyecKkue MaTepuanoB U IMpaBuia uX HaHeceHHs Ha ueptexkax (OCT
2.306-68). Hanecenne MTPUXOBKYU B pa3pe3ax M CCUCHHUSIX.

VY CIOBHOCTH U YNIPOIIEHUS, TPUMEHsIeMbIE ITPH H300pakeHUHU BUAOB, Pa3pe30B U CEUCHUH.

12. Hanecenme pasmepoB (I'OCT 2.307-68). Ceenmenuss o0 OCHOBHBIX TpPeOOBaHUSAX U
NpaBUIaX HAHECEHHs pPa3MEpPOB pACCMATPHUBAIOTCS BBIOOPOYHO B 3aBHCHMOCTH OT JTaroB
BBINOJIHEHUS TpaudecKux padoT.

Hanecenune pasMepoB Ha 4yepTexax JHUTHIX JeTajeld, MOJABEPrarolieiics 4YacTUYHOU
nocienyromei oopadoTke.

Oco0eHHOCTH HAHECEHUs Pa3MEpPOB Ha YEPTEKax JeTaliel, M3TOTOBISIEMBIX 00pabOTKOM
JTaBJICHUEM.

13. ITocTpoeHue TpeThero BUA MO JIBYM 33JaHHBIM.
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14. OcHOBHBIC TOJIOKEHHS MO CheMKEe 3CKu30B. OmpeneneHue dcku3a. TpeOoBaHHs K
BBIIIOJJHEHUIO ~ 3CKM3a. PekoMeHJanmuu 10  IMOCJIEI0BAaTEIIbHOCTH  BBINOJIHEHMSI  3CKHU3a.
OO6pa3mepuBanue neraneii. isMepeHnne TMHEHHBIX BETUYNH, PAIUyCOB, YTJIOB.

Pa3nen 3. Un:keHepHas rpadguka. MalIMHOCTPOUTEIbHOE YepUYeHHe.

15. IlpaBuna BBINOIHEHUS YEPTEKEH MAIIMHOCTPOMUTENBHBIX JeTalled U UX COEAMHEHHUH.
OO01ue MoIoKeHUs.

16. Pe3b0b1. OOpa3oBaHue, Ha3HAYCHUE, OCHOBHBIC TTaPaMETPhl U JIEMEHTHI Pe3bObI: JJIMHA
NOJHOTO Tpoduis pe3bObl, cOerw, Hemopesbl, (acku, NPOToukH. M3oOpaxeHue pe3pd M HX
coeaunenuii Ha yeprexe (TOCT 2.311-68).

Pe3b0bl cTanmapTHBIE M HECTAaHIAPTHBIC: METpUYEcKas, TI0WMOBas, TpyOHAas, KOHUYECKas,
Tparenen1aibHas, YIopHas, Kpyrias, NpsMOyrojbHast U CIIeUaIbHAS.

Kpenexnsie nznenus. CTpykTypa yciaoBHOro o6o3Hauenus kpenexnoit geranu (FOCT 1759-
70).

Turbl, ucnoTHEHWE W Ha3HAUEHHE KPEMEKHBIX JeTaneil: OONTHI, BUHTHI, IIMUAIBKH, TAKH,
HI1aiobl, IMTUTMHTHL, WTAQTHL. VX n300pakeHue Ha yepTexe u 0003HAUCHHE B OCHOBHOM HAJIHCU U
cnenn(rKanum, OCHOBHBIE TTAPaMETPBHI.

17. Pe3n00BbBIE COCAMHCHHMS: OOJTOBOE, IIMMJICYHOS W BUHTOBOC. OJIEMEHTHI Pe3bOOBBIX
coenuHeHuil. Pabouee u ynmpouieHHOe H300pakeHne pe3b00BbIX COSAMHEHUH.

TpyOHOe coemuHeHHe. DIEMEHTHI TPYOHOTO COeNMHEHHS - (GUTHHTH: MY(THI, YTOJBHUKH,
TPOMHUKH, KPECTHI U JIp. UepTerk cTaHAAPTHOTO TPYOHOTO COeIMHEHUSI.

18. IllmoHOYHBIC U ILIUIICBBIC U HEPA3bEMHBIC COCTMHEHHS, U MX Ha3HAYCHHUE.

H_[HOHOLIHBIG COCONHCHUA: HpI/ISMaTHqGCKI/Ie, CCIMCHTHBIC MW KJIMHOBBIC. I/I306pa)KCHI/IC
IITTOHOYHBIX COCMHEHUH Ha YepTexke. Y CIOBHOE 0003HAUEHHE IITOHOYHBIX COCTMHCHH.

[InuneBple coeAMHEHUs: C NPSIMOOOYHBIM, 3BOJBBEHTHBIM M TPEYTOJIBHBIM Ipoduiem.
CnocoObl  1leHTpupoBanusi. M300pakeHHe NUIMIEBBIX COEAMHEHUN Ha YepTeke. YCIOBHOE
0003HaYeHHE NIUIHIIEBBIX COEINHEHUH.

19. Hepa3bemHbBIC COSTUHEHHUS: CBAPKOU, KIICTIKOM, TAKOM, CKIICHBAHUEM ¥ CITUBAHUEM.

Knaccudukanus BUIOB CBapKH M CBAapHBIX IIBOB. M300paskeHne M 00O3HAUYEHHE IIIBOB
CBApHBIX COCIMHEHUN Ha YEPTEKE.

3aKiIenovYHble COSIUHEHUsS: BUABlI 3aKJIETOK, KiaccH(UKAIMS 3aKJIETOYHBIX IIBOB U HX
n300paKeHNe Ha YePTEKe.

CoennHeHne Nailkoil, CKJIIEMBAaHUEM U CIITMBAHUE, U YCIOBHOE 0003HAYEHHE IITBOB.

20. 3yOuaTble nepeiaun U NpyKHUHbI.

3yOuaThie nepeaaun, 00IIKe MOJ0KEHUs, KITacCU(PUKAIINSI, U3TOTOBJICHHUE.

[unuuapudeckre 3y0uaThie epeiadn: IEMEHTHI 3y0UaThiX Kojiec, H300paXeHne 3y0uaThix
KOJIEC M 3yO4aThIX Nepeaay Ha YepTexe.

Peeunbie nepenaun: n300pakeHUE peek U PEeUHbIX Mepejayd Ha YepTerxe.

Konnueckue 3yOuarble mepeaayu: 3JIeMEHThl KOHMYECKUX 3y0daThIX Kojec, U300pakeHue
KOHMYECKHMX 3yOuaThIX KOJIeC M 3y0UaThIX Mepeiay Ha YepTexe.

UepBsiuHble Meperaun: 3JIEMEHTH YepBsiKa M KoJieca, U300paKeHHnEe YepBAKOB, YEPBIUHBIX
KOJIEC ¥ YEPBSYHBIX NIepead Ha YepPTEKe.

[IpyxuHsl, K1accupuKays U UX U300pakeHUE Ha YyepTeke. Y CIIOBHOCTH NMPH U300pakeHUU
npyxuH (I'OCT 2.401+-T'OCT 2.409-74).

21. Yeprexwu 001IeT0 BUIA M COOPOYHBIC YSPTEHKH.
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Cragun pa3pabOTKU KOHCTPYKTOPCKHMX JOKYMEHTOB: TEXHHYECKOE 3a/laHue, TEXHUYECKOe
MPEIUIOKEHUE, SCKU3HBIN TPOEKT, TEXHUYECKHI MPOSKT, pabodast KOHCTPYKTOPCKAs IOKYMEHTAIIUS.

Ueprexxu obmero Buma. OOmme cBeneHus, cxemMa OGOpMIICHUS YepTeka OOIero BHA,
MOPSIIOK BBITIONHEHUS. YCIIOBHOCTH M YIIPOIIEHHUS TPH BBIOJHEHUU dYepTexka OoOIIero BHIA.
N300pakeHre HEKOTOPBIX M3AETUN U ycTporcTB. Hymepanus mo3uiuii Ha yepTexe, 0003HaUYCHHE
yeprexa.

22. JleranupoBanue. OcHoBHbIE TpeOoBaHUS K pabouum dyeprexkam. OOmue mpasuia
BBINOJIHEHUS YepTexel. [leranupoBanue yeprexa oOIiero Bua.

23. Cnemudukamusa. Pazgensr cnenudukanuu. COopounsiii  uyeptex. ComeprkaHue
coopouHoro yeprexa. [Topsiok 4TeHuss COOPOYHOTO YepTexka.

Pa3znen 4. Komnbrorepnas rpaguka

24. 3nakomcTBO ¢ cuctemoit «Kommac -3D». OcHOBBI MoenupoBaHus aetaneit. O630p
BO3MOXKHOCTeH cuctembl. HWutepdeiic. Co3manme dckmsza. JloOaBiieHWe © peJaKTUPOBaHUE
reOMETPUUYECKUX 3aBUCUMOCTed. PenaktupoBanue pasmepoB. Co3gaHMe MacCHBOB Ha 3CKHU3E.
Coznanue 3cku3HbIX Os0koB. [loHmmanue omnoBemieHuit 3cku3oB. Co3ganue 3D-reomerpun:
napameTpuueckas TBepAoTenabHas Mojenb. Co3gaHue sieMeHTa «BblgaBiauBaHue». Y CTaHOBKA
MaTepuaia u 1Beta. [loBTopHOe mcnonb3oBaHue reoMeTpuu 3ckusza. CBs3b ¢ JaHHBIMU JPYTUX
scku30B. Co3manue snemeHTa «Bpamenue». Co3nanue snementa «Casury. Hcnonb3oBaHue
npuMuTuBOB. JloOaBienne compspkenus. JloOaeimenue ckpyrienuii.  JloGaBnenwe  (dacok.
Pasmemnienue orseperuii. Co3ganue KpyroBoro Mmaccua. Pa3mernienne oTBepCcTrii o 3CKu3am.

25. Coznanne mpocrtoii cOopku. I[lonstue ¢uxcupoBaHHOr0 KommoHeHTa. [loGaBieHue
cOOPOYHBIX 3aBucuMocTeil. 3aBucuMocTh «CoBMernieHue». CteneHu cBoOOIbI. 3aBHCHUMOCTh
«BcraBkay. 3aBHCUMOCTh «YT0I». 3aBUCUMOCTh «KacarenbHOCThY. YTpaBIIsIIONIUE 3aBUCUMOCTH.
Pabota ¢ bubnnorekoii 3meMeHTOB. DKOHOMHUS BPEMEHHU C HHCTpYMEHTOM «COOpKa».

26. Co3zmanue 2D-ueprexeir u3 3D-nmannpix. Co3maHue BHIIOB JIeTaid. THITBI BHJIOB Ha
yeprexe. Co3nanue HOBOTo yepTexka. PazmenieHre 6a30Boro u NpoeKIMOHHOTO BUI0B. Pa3menienne
ceuenud. Co3gaHue AONOJHUTENBHOTO BUaa. Co3/laHue BHIHOCHOTO BUA. PeakTupoBaHue BUIOB.
BeipaBuuBanue Buna. MizmMenenue BeipaBHuBaHus. OTOOpakenue Buja. JJo0aBnenne 0003HaueHMi B
YepTEeXKHbIE BUIbI. Mapkep LIEHTpa U OCEBbIC TMHUH. PeTakTHpOBaHNE HAMMEHOBAHUI 1 TIOJIOKEHHI
o0o3HaueHuit BU10B. Pasmepsl. OcHOBHOM HHCTpyMeHT Pa3mepsl. Llens u Habop pazmepHBIX 1enei.
PenaktupoBanue pasmepoB. IHCTpyMeHThI 0003HaueHUs OTBEpCTUil U pe3bd. [lomyuenue pazmepos
C MOJEJIN.

27. Cozpmanne w3aenwii B pabodyeM mpocTpaHcTBe cOOpku. [loHsATHE (QUKCHPOBAHHOTO
KoMIoHeHTa. JloGaBieHre COOpOYHBIX 3aBUCHUMOCTEH. 3aBUCHMMOCTb coBMelneHue. CremneHu
cB00O1b1. PaboTa ¢ 6MOIMOTEKOM AIIEMEHTOB. DKOHOMUSI BpEMEHHU ¢ HHCTPYMEHTOM «COOopKay.

3.4 TemaTnka CeMHHAPCKHX/NMPAKTHYECKHX U JIa00PATOPHBIX 3aHSTHIA

3.4.1. JlabopaTopHbIe 3aHATHUS

JlabopaTtopHas pa6ota 1. [IpoenmpoBanue TOUKHM Ha IBE U TPU B3aMMHO-TICPIICHIUKYIISIPHBIC
TIJIOCKOCTH MPOEKIINH.

JlaboparopHast pabota 2. [IpoenmpoBanue MPSMOI JIMHAH U €€ OTPe3Ka.

JlaboparopHas pabota 3. B3auMHOe MOJNI0KEHHE BYX MPSIMBbIX.

JIaGopartophas pabota 4. [1nockocts. CriocoObl 3aJaHNs TUIOCKOCTH HA YEPTEXKE.
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JIaGoparophas pabota 5. CriocoOs! mpeoOpa3oBaHMs YepTekKa.

JIaGoparopHas pabota 6. MHOTOrpaHHHUKH, TPU3Ma, TUPAMHIA,

JlaGopaTopHas paborta 7. KpuBble JIMHHH W TIOBEPXHOCTH.

JlaGopaTopHas pabota 8. B3anmHoe nepecedeHrue KpUBOJIMHEHHBIX TOBEPXHOCTEH.

JIabopatopHas pabora 9. [IpoekunonHoe yepueHue. BrinoiHeHe yepTexa aeTainu 6e3 pa3pe3os.

JlabopatopHas pabora 10. [IpoekironHoe yepueHue. BrimnonHeHne yepTexa AeTalli ¢ pa3pe3aMu.

JlabGopaTtopHas pabota 11. [TocTpoeHne TpeThero Buaa 1o AByM 3aJaHHBIM. DCKU3 JICTAJIH.

JlaGopaTtopHas padota 12. Kpenexxubie uzenus. BeimosHeHne yepTekel KpereKHbIX H3CITUM.

JlaGopaTopHas padota 13. Pabodee u ynpouieHHOE H300paykeHrne pe3b0OBBIX COSAMHEHUH.

JlaboparopHas pabota 14. [loctpoeHne n300pakeHU MIHHIPAYSCKAX 3y0UaThIX IMepeaay u
MPYKUH.

JlaboparopHast pabota 15. COOpOUYHBII YepTeK.

JlaGopaTopHas pabora 16. [letanupoBka.

JlaGopaTopHas pabota 17. BeinonHeHHE YepTexKel aeTaield Ha KOMITBIOTEPE.

JlaboparopHast pabota 18. BeImoaHeHHEe cOOPOYHOTO YepTekKa Ha KOMITBIOTEpE.

© oo Nk owdE

e Y
O WNPE O

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)
KypcoBbie paboThI/IPOEKTHI HE TPETYCMOTPEHBI.

4. YueOHo-MeTOAN4YecKOe U HH(POPMAIIMOHHOE 00ecTeueHue
4.1 HopmatuBHble JoKyMeHTHI 1 'OCThI

I'OCT 2.001-73 ECK/I. O01ue moaoKeHHus;

I'OCT 2.109-73 ECKJI. OcHOBHBIE TpeOOBaHUS K YEPTEKAM;

I'OCT 2.125-2008 ECK/. ITpaBuiia BbINOTHEHUS 3CKU3HBIX KOHCTPYKTOPCKUX TOKYMEHTOB,;
I'OCT 2.301-68 ECK/I. ®opmarsr;

I'OCT 2.302-68 ECKJI. Macmta0sr;

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

['OCT 2.304-81 ECK/I. Hlpu¢Te! yepTexkHbIE;

I'OCT 2.305-2008 ECK/I. 300paxkeHus-BUIbI pa3pe3bl, CEUCHNUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pasMepoB U NpeIeIbHbIX OTKIOHEHMI;

. TOCT 2.311-68. ECK]I. 300paxenue pe3bOsbI.

. TOCT 2.312-72 ECK/. YcnoBHble n300pakeHns U 0003Ha4€HHUs [IIBOB CBAPHBIX COETUHEHUII;
. TOCT 2.315-68 ECK/I. M300pakeHus yrpoIeHHbIE U YCIOBHbBIE KPETIEKHBIX JeTalel;

. TOCT 2.318-81 ECK/I. IIpaBuia ynpoIiieHHOr0 HaHECEHUSI pa3MEpPOB OTBEPCTHUI;

.T'OCT 2.320-82 ECK/I. IIpaBuna HaHeceHuUs: pa3MEPOB, TOIYCKOB U MTOCAJOK KOHYCOB;

.T'OCT 2.403-75 ECK/I. IIpaBuiia BBIOTHEHUS YEPTEKEH HMIMHIPUIECKUX 3yOUaThIX KOJIEC;
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11.
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4.2  OcHoBHasi IuTEpaTypa

Kypc naueprarensnoit reomerpun I'opaon B.O., CemennoB-Oruesckuii M. A. Kypc HauepTaTenbHOM
reoMerpun. — M.: Beiciias mkona, 2006. — 272 c.

bpoackuii A.M., ®aznynun 3.M., XannuaoB B.A. MrxenepHas rpaduka (Metamioodpadorka). M.:
W3a. uentp «Akagemus», 2013. — 400 c.

®daznynmun 2.M., Xanaunos B.A. UwkenepHas rpaduka. M.: M3n. nentp «Akagemusi», 2011. — 432
c.
®daznynmun 2.M., SkoByk O.A. Texaudeckas rpaduka. M.: U3a. nentp «Akagemus», 2018. — 336 c.

4.2.1 lonoaHuTeILHASI JIUTEPATypa

«HAYEPTATEJIbHASI TEOMETPUS. Metoauueckue yKkazaHusi K KOHCIIEKTY Jiekuuii» / [lof
penakmueii mpodeccopa 3. M. @aznynuna. - M.: MOCIIOJIMTEX, 2019. — 96 c.

Mertoanyeckue ykazanus «MeTpuyeckue 3aaun B HauepTaTeabHoi reomerpun» /Ilon pepakuueit
npod. .M. @aznynuna. — M.: MOCIIOJIMTEX, 2019. — 40 c.

Mertonnyeckue yka3anus «TeopeTuueckre OCHOBBI HauepTaTelbHON reomeTpumn» Kosektus
aBTopoB. [lox penakuueii nmpod. 3.M. ®aznynuna. — M.: MOCIIOJIMTEX, 2019. — 50 c.
Meronnyeckue ykazanus «M3o00paxenus (Bunel, paspessl, ceuenus)» Komnexktus aBropos. [Tox
penakuueit ®aznynuna .M. - M.: MI'TY «MAMW», 2022. — 42 c.

VYuyebHoe nocobue «lIpaBuna BeimonHeHUs pe3bOOBBIX coequHeHui» / Komnexktus aBropos. Ilox
penakmueit mpod. 3.M. ®aznymuna. - M.: MOCIIOJIMTEX, 2021. - 76 c.

VYuyebHoe nocobue «IIpaBuia BBINOIHEHUS LIIMOHOYHBIX, IUIMLEBBIX U 3yOYaThIX COCTUHEHUN) /
Komnextus aBTopoB. [lox penakiueit nmpod. .M. @aznynuna. - M.: MOCIIOJIMTEX, 2021. - 60
c.

Metoanueckue ykazanus «OOmime mpaBuia HAaHECEHHs pa3MepoB Ha ueprexax» / Kosuiektus
aBTopoB. [lox penakuueit ®aznynuna 3.M. M. -: MOCIIOJIUTEX, 2022.- 68 c.
VYyeOHo-meToanueckoe nocodue «Pa3paboTka reoMeTpuYecKX MOJIENIEH U yepTexel B cucteme
«Kommnac- 3D» / B.H. Tumodees, 9.M. @aznynun. — M.: MOCITIOJIMTEX, 2023. — 78 c.

3anaHus o0 reoMeTpuueckomMy MozaenupoBanuto: coopuuk/ B.H. Tumodees, 3.M. @aznynun,
10.10. Jemuna — M, MockoBckuii moautex, 2020- 228 c.

4.2.3 JIeKTPOHHBIE 00pa3oBaTe/IbHbIE PeCypPChI

[IpoBenenue 3aHATUI U aTTeCTAllUil BO3MOXKHO B IMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTEMbI JTUCTaHIIMOHHOTO o0yueHuss ynuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) o Bcem pazaenam nporpamMmal:

Hazsanue JOP Ccblika Ha JOP
«HaueprarenbHasi reoMeTpus» https://Ims.mospolytech.ru/course/view.php?id=546
Yacrs 1

«HaueprarenbHas reometpus» | https://Ims.mospolytech.ru/course/view.php?id=673
Yacts 2

«MmxenepHas rpaduka https://Ims.mospolytech.ru/course/view.php?id=703
(IpOEKLIMOHHOE YepUEHHUE)»

«MmxenepHas rpaduxa https://Ims.mospolytech.ru/course/view.php?id=1272
(MaIMHOCTPOUTETBHOE

YepueHue)»



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
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KomnsrorepHslii npakTukym | https://online.mospolytech.ru/course/view.php?id=322
10 WH)XEHEPHOM rpaduke

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Topsimok mpoBeneHus padOT B AMCTAHIIMOHHOM (hopMare YCTaHABIMBACTCS OTACITbHBIMU
pacropsHKeHUs MU IIPOPEKTOPA Mo yueOHOI paboTe u/Win HEeHTPOM Y4eOHO-METOANYECKON pabOTHI.

Ka)KI[BIﬁ CTYACHT obecneueH HHAUBUAYAJIbHBIM HEOI'PAaHUYCHHBIM JOCTYIIOM K
aeKTpoHHBIM Oubmotekam yausepeutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Cchbulka Ha AJIEKTPOHHYIO0 OMOINOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.3  JIuleH3MOHHOE U CBOOOTHO PacnpoCTpaHsieMoe MPorpaMMHoOe
od0ecmeuyenmne

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

4.4  CoBpeMeHHbIe Tpo(eccHOHANIbHBIE 0a3bI JaHHBIX U HHGOPMaLIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

«TexakcnepT» — cupaBoyHasl cucTemMa, peA0CTaBISAI0NIasi HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHBHO-TIPABOBYIO HH()OPMAIHIO: TeX-IKCHEPT.pdh

5. MarepuajibHO-TEXHMYECKOe o0ecrevyeHue

Jlnst  TmpoBeneHWs JIEKIMOHHBIX 3aHSATHH HCHOJB3YIOTCS ayJUTOPHUH, OCHAIECHHBIE
KOMITHIOTEPaMH, HHTEPAKTUBHBIMH JOCKaMH, MYJIbTUMEIUIHHBIMU MPOEKTOpamMu 1 dKpanamu: [1K-
417, TIK-418, TIK-517, TIK-518 . Jlnsg mpoBeaeHus J1abOpaTOPHBIX M CEMUHAPCKUX 3aHATHH
ucnone3ytorcss ayauropun: I1K-421, I1K-425. Maketsl u oOpasiusl A 1a00paTOpHBIX padoT
pasmenens! B aya. [1K-419.

6. MeToauyeckue peKoMeHAalNU

Mertoanka TpenojaBaHus ITUCHHMIUIHHBI «VHXEeHepHas W KOMIBbIOTEepHas rpaduka» u
peanm3anysi KOMIIETEHTHOCTHOTO TIOJAXOJa B  HM3JIOKEHWHM W BOCIPHATHH  MaTepuana
npeaycMaTpuBaeT HCIOJIb30BaHUE CIETYIONINX AKTUBHBIX M MHTEPAKTUBHBIX (HOPM MPOBEICHUS
ayJMTOPHBIX M BHEAYJUTOPHBIX 3aHATHM:

— ay/IMTOPHBIE 3aHATHUSA: JIEKIIUH, TAOOpaTOpHBIE pabOThHI, TECTUPOBAHUE;

— BHEAYJAUTOPHBIE 3aHATHUS: CAMOCTOSATEIbHOE U3yUeHHE OTJICIbHBIX BOIPOCOB, MOATOTOBKA
K J1a0OpaTopHBIM paboTaMm.

Oo0pa3oBare/ibHbIE TEXHOJOTHHI


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://edu.ascon.ru/main/download/freeware/
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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Bo3MoxHO TTpoBeiCHUE 3aHATHI M aTTECTAlMKA B TUCTAHIIMOHHOM (popmaTe ¢ mpruMEHEHUEM
CUCTeMBl JUCTaHIMOHHOTO o0y4eHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeapoii HIIEKTPOHHBIX 00pa3oBarebHbIX pecypcoB (DOP) (cm. 11.4.2.3).

[Topsimox mpoBeneHUsT padOT B AMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
pacnopsLDKeHUSMHU [TPOPEKTOpa MO yueOHOU padoTe W/UiIi LIEHTPOM y4eOHO-METOINYEeCKOi paboThlI.

6.1 Meroanyeckne peKOMeHAAIUHM JIs1 MPenoAaBaTeis M0 OPraHNu3auuu
00y4eHus

6.1.1. TlpenonmaBatenb OpraHU3yeT NPEMOAABAHWE AWCIHUILUIMHBI B COOTBETCTBHH C
tpeboBanusmu "[lonokenuss o0 opraHuzanuu oOpazoBaTeNbHOrO Ipouecca B MOCKOBCKOM
NOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHM MperojaBaTelb JOBOAUT IO CBEACHHS CTYIEHTOB COJCpIKaHHE
paboueil mporpammel aucuumiuHbl (PITJ) um mpenocraBiseT BO3MOXKHOCTh O3HAaKOMJICHUS C
IIPOrpamMMoi.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIaeT BHUMAaHUE CTYJJCHTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK IPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTHM JUCTAHLMOHHOTO OOYyYeHHs] M CHUCTEMbI JHUCTaHIIMOHHOTO
o0Oyuenus ynusepcuteta (CJO Mocnonurexa);

- BUJBI, COJEpXaHME M MOPSAOK IMPOBEIEHHUS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS IPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT OO0 CBEOEHMS CTYAEHTOB TpauK BBIIOJHEHUS Y4eOHBIX padorT,
npenycMorpeHssix PII/I.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHH PEKOMEHJIOBAaTh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPaTypy M yKa3zaTh IyTH JOCTYIA K HEH.

6.1.6. B Havane uiaM B KOHLE CEMeCTpa JaTh CIHMCOK BOIPOCOB [yl IMOJATOTOBKH K
POMEKYTOUHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomenayercs ¢akT o3zHakomsieHus cryaeHToB ¢ PIIJI u rpadukom paboTb
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JIUCTE 03HAKOMJIEHUsI ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BenylUil JEKIMOHHBIE U IPAKTHUECKUE 3aHATHS, JOJKHbI
COTJIACOBHIBATh TEMATWYECKHH IUIAaH TPAKTHUYECKUX 3aHSATHH, HUCIIOJNB30BaTh EIUHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATUN AUCIUIITUHBI.

6.1.9. [Ipy NOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO 0 IEPEUHIO OOBSIBIEHHBIX TEM

IpenojaBaTeslo He0OOXOIUMO YTOYHUTH IUIAaH HUX TPOBEAEHHUS, NPOoAyMaTh (OPMYJIHUPOBKH U
coJiepsKaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
II0 TEME CEMHUHAapA.

B xone ceMmHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHUYECKYIO 3HAYMMOCTHh TEMBI
CEMHUHApPCKOT0 3aHATHUS, ONPENEIUTh MOPSAIOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEeHUE Ka)JI0Tro
yuebHoro Bompoca. [IpuMeHsss (QpPOHTaJIbHBIM ONPOC JaThb BO3MOXHOCTH BBICTYIIUTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

B 3axmrounTensHON YacTH CEMHHAPCKOTO 3aHSTHS CIIEAYeT IIOJBECTH €TI0 UTOTH: IaTh OIICHKY
BBICTYIIJICHUH KaXKJIOTO CTYACHTA U y4eOHOM IpYIIIBI B IIEJIOM. PacKphITh MONI0XKUTENbHBIE CTOPOHBI
¥ HEJIOCTATKH TPOBEIEHHOTO CEMHHAPCKOTo 3aHATHS. OTBETUTHh Ha BOTIPOCH! CTYIEHTOB. BhimaTh
3aaHMs JUI CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CIEAYIOIIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3zHo B X0/€ 3aIIUTHI JAOOPATOPHBIX PadOT 331aBaTh BHICTYNAIOUIMM U

ayUTOPUU JOTOHUTEIbHBIE U YTOUHSIONIUE BOMPOCHI C IENbI0 BBIICHEHHS] WX TMO3MIMNA T10
CYIIIECTBY 00CYXKIAEMBIX MPOOIIEM.
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Bo3MoxHO TTpoBeICHNE 3aHATHI M aTTECTAIMKA B TUCTAHIIMOHHOM (hopMaTe C MpUMEHEHUEM
CUCTeMbl qucTaHmuoHHOro oO0yueHus: yauepcuteta (CHO-LMS). [opsmok mpoBeneHust paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCS OTACIbHBIMH DPACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHoI paboTe W/ Ui IIEHTPOM y4eOHO-METOINIECKON PabOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl M0 OCBOCHHUIO U CIUNIMHBI

6.2.1. CtygeHT c camMoro Havajia OCBOCHHUS JUCIUILINHBI IOJDKEH BHUMATEITHHO O3HAKOMHUTCS
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHUTh ISl ceOsi rpaduK BBIMOTHEHUS y4eOHBIX PadoT,
npenycMoTpeHHbix PIIJ[ ¢ yuérom TpeOoBaHUM ApYruX IUCHUIUIMH, U3y4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. [lpu npoBeneHNH 3aHATHH U MPOLEAYP TEKYIICH M MPOMEKYTOUYHOW aTTECTAIMU C
UCIIOJIb30BaHUEM HWHCTPYMEHTOB WH(GOPMAIMOHHONW 00pa3oBaTeNbHOW Cpelbl AMCTAHIIMOHHOTO
oOpazoBanusi yHuBepcurera (LMS Mocnonutexa), kak BO BpeMs KOHTaKTHOW pabOThl C
npernojaBaresieM, Tak W BO BpPEeMs CaMOCTOSITCIIbHOH paOOThI CTYACHT JOJDKEH OO0CCIICUUTh
TEXHUYECKYI0 BO3MOXHOCTh JTUCTAHIIMOHHOTO TOJKJIFOYEHHUS K CHCTEMaM JIMCTAHIIMOHHOTO
oOydenus. [Ipu OTCYTCTBMM TaKOW BO3MOXHOCTH OOCYAHWTH CHTYAaIlMIO C TIPErojaaBaTeiieM
JUCIATUTAHBI.

7. ®OH/I OLIEHOYHBIX CPEACTB

7.1  Mertoabl KOHTPOJISA U OLICHUBAHUA Pe3yIbTATOB 00y4eHH s

KoHTponp ycmeBaeMOCTM M KadecTBa IOATOTOBKHM IIPOBOJUTCS B COOTBETCTBUE C
TpeOoBanusiMu "llonokeHuss 00 opraHuzanuu o0pa3oBaTeNbHOIO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe".

JlJ11 KOHTpOJISI yCTIEBAEMOCTH M KayecTBa OCBOEHMSI TUCIUIUIMHBI HACTOAIIEH MporpaMMoin
IPEyCMOTPEHBI CIEAYIOIINE BUAbI KOHTPOJIS:

- KOHTPOJIb TEKYIIeH ycreBaeMocCTH (TEKYIUH KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALIHS.

B nponecce 00ydeHus: MCMONB3YIOTCS CIEAYIOLINE OLIEHOUHbIE (OPMBI CaMOCTOSTEIbHOMN
paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTalu:

B nepBom cemectpe:

- TIOJITOTOBKA K CEMUHAPCKUM 3aHSATHUSM, BBIIIOJHEHHE TpaduiecKuX 3aJaHUN U UX 3aIINUTa;
KOHTpPOJIbHAs paboTa; TeCT; 3a4eT.

Bo BTOpOM cemectpe:

- TOJArOTOBKA K CEMUHAPCKUM 3aHSATHSM, BBINOJIHEHHE rpaUIecKUX 3a1aHui U UX 3aIlUTa;
KOHTpOJIbHAs paboTa; TECT; IK3aMEH.

7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHMs
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[Toka3zaTenem oLleHUBaHMS KOMIIETCHIIMI Ha PA3IMYHBIX dTanax ux (GOpMUPOBAHHUS SBISIETCS
JOCTIDKEHUE 00Y4YaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCUUIUIAHE (MOJYJIIO).

[IIxaJbl oLileHUBaHUS PE3YJIHTATOB IPOMEKYTOUHOM aTTECTALIMM U UX OIIMCAHUE:

@dopma NPOMEKYTOUHON aTTECTALUU: 3a4ET, DK3aMEH.

IIpomesxyTouHas arTecranus oOydyaromMxcs B opMe 3adyeTa U 3K3aMEeHa IPOBOJUTCA I10
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUJOB y4yeOHOM pabOThl, MPEAyCMOTPEHHBIX y4EOHBIM IJIAHOM I10
JAaHHOM JucHMIUIMHE (MOAYJIO), NPU 3TOM YUUTBHIBAIOTCA PE3YyibTaThl TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemectpa. OmeHKa CTeNeH! JOCTIKEHHS 00yJaroIUMUCS TUIAHUPYEMbIX
pe3yJIbTaTOB 00Y4YEeHHUS 10 AUCUUILIMHE (MOYJII0) IPOBOIUTCS MPENOIaBaTENEM, BEAYILIMM 3aHATUS
110 TUCLUUIUIMHE (MOYJII0) METO/IOM SKCIIEPTHOM OLleHKH. [Io nToram npoMexyro4Hoi aTTecTaluu
[0 TUCLUIUIMHE (MOAYIIO) BBICTABIISIETCA OLIEHKA «3aUTEHO» WM «HE 3auyTeHOo». HeoOxonumbim
YCIOBHEM IPOXOXKIEHHUS MPOMEXYTOUHON aTTeCTAllK SIBJISETCS BBIOJIHEHHE BCEX BUAOB padoT,
IPEIYyCMOTPEHHBIX JIaHHOU pabouei nporpammoit o aucuuiuinHe «IHxeHepHas U KOMIIbIOTEepHast
rpaduka». Ha nary npoBeneHHs] IPOMEKYTOUHON aTTECTAllMU CTYACHTHI JIOJIKHBI BBIIOJIHUTh BCE
BUIbI y4eOHOU paboThl, MPEeLyCMOTpEHHbIE paboueil mporpammoii o qucuuiuinee «MHxeHepHas u
KOMITbIOTEpPHAs TpaduKay, a MIMEHHO BBIIOJIHUTH pacyeTHO-rpaduyeckue 1adopaTopHble paboThI -
18 pabot, BbmomHUTH | KOHTpONBHYIO pabory B 1 m 2 cemectpax. Ecnu He BBINIOJHEHBI
HE0OXOIUMbIE YCIIOBHS, CTYIEHTHI [T0JIy4al0T HE3aueT WIN HEYIOBIETBOPUTEIbHYIO OLIEHKY.

[IIxaya oneHUBaHMA U1 3a4€Ta!

HIxkana
OLlCHUBAaHUA

Onucanue

BoinonHensl Bce BUIBI yueOHOUM paboThl, mpenycmorpennusie PIT/L.
CTyneHT [eMOHCTPUPYET COOTBETCTBME 3HAHWM, YMEHUH, HaBBIKOB
IPUBEICHHBIM B TaOdMIaX IOKa3aTelel, omnepupyeT NpHOOpEeTEHHBIMU
3auTeHo 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B CUTYalUAX ITOBBIIEHHON
ciokHocTu. IIpu 3TOM MOryT OBITH JOMYIIEHb HE3HAYUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyJAHECHHMS IIPU aAHAIMTUYECKUX Olepalusax, IEpeHoce
3HaHUU U YMEHMI HAa HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

He BbimosHeH oauH wium Oosnee BHJIOB y4deOHOWH paloOTHI,
npenycmotpenHbx PIT/I. CTyneHT JeMOHCTpHpYET HENOJIHOE COOTBETCTBUE
3HaHUM, YMEHMH, HaBBIKOB MpPHUBEICHHBIM B TaOJMIaX TMOKa3aTeneH,
He 3auteno JIOMYCKAIOTCS 3HAYMTEIbHbIE OLIMOKU, MPOSBIAETCS OTCYTCTBHE 3HAHMHU,
YMEHUH, HaBBIKOB M0 psAy T[OKaszaTeled, CTYIEHT HCIBITHIBAET
3HAYHUTENBHBIC 3aTPYIHEHUS MTPH ONIEPUPOBAHUY 3HAHUSIMHU U YMEHHUSIMHU TIPU
UX TIEPEHOCE HAa HOBBIE CUTYAITHH.

IIxama oneHuBanusa I DK3aMeHa:

IlIkana ouenueanus Onucanue
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Omauuno

Buvinonnensi 6ce 8U0bL yuebHol pabompi,
npeoycCMompeHHble pabouet npocpamMmoll. Cmyoenm
demMoHcmpupyem coomeemcmeue 3HAHUU, YMEeHUll, HABbIKOG
npugedeHHbIM @  mabauyax — nokaszamenei, — onepupyem
NPUOOPEMEHHbIMU 3HAHUAMUY, YMEHUSMU, HABLIKAMU, NPUMEHSIem
Ux 6 cumyayusx nosvlulenHol ciodxcrocmu. Ilpu smom moocem
Obimb  donywjena  He3HauumenbHdas owubKa, HemoYHOCHb,
3ampyoHeHue npu aHATUMUYEeCKUX Onepayusx, nepeHoce 3Hauull u
VMeEHUIl Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Xopowo

Buvinonnensi 6ce 8UObL yuebHou pabomul,
npeoycCmMompeHHble paboueti npocpaAMMOIlL. Cmyoenm
O0eMOHCmpupyem HenoiHoe, NPasuibHOe COOMEEmMCcmaue 3HAHU,
VMeHUll, HABLIKO8 NPUBEOEHHbIM 8 MAOIUYaAx nokasamenet, auoo
ecau npu 5mom ovLau donyuenvl 2-3 HecyujecmeeHHble OUUOKU.

Yooenemsopumenvro

Buvinoanenwvt gce 8UO0bL yuebHol pabomul,
npeodycmompeHmbvie paboueli npocpamMmoll. Cmyoenm
O0eMOHCmpuUpyem coomeemcmeue 3HAHUl, 8 KOMOPOM OcCeeujeHa
OCHOBHAS, Haubolee BANCHASL YACMb MAMepudnd, Ho Npu MOoM
oonyujena 00Ha 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTb.

Heyooenemseopumenvho

He evinonnen ooun unu 6onee 6uoos yuebHot pabomul,
npeoyCMOMmMpPeHHbIX pabouet npocpamMMOlL. Cmyoenm
O0eMOHCmpuUpyem HenoiHoe COOMmeemcmeue 3HAHUU, YMeHUl,
HABbIKOG NPUBEOEHHbIM 8 MAOIUYAX NoKazameinel, OONYCKAlomcs
3HayUmMenbHble OWUOKY, NPOGIAEMC OMCYMCMEUe 3HAHULL
VMEHUIl, HABbIKO8 NO Psidy NOKA3amenet, CmyoeHm UCnblmvléaem
3HAYUMeNbHble 3aMpPYOHEHUs. NpU ONEePUPOBAHUU 3HAHUAMU U
VMEHUSIMU NPU UX NePEHOCe HA HOBble CUMYayUU.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texkymmii KOHTPOJIb

I[J'I}I MMPOBCACHUA TCKYHICI'O KOHTPOJIA TPUMCHANOTCA CIICAYIOIINEC (I)OpMBII pacdemno-

2paqbuqea<ue camocmosmeilbHble pa60mbz, KOHMpPOJIbHAA pa60ma, mecmol.

7.3.2. [IpoMe:KyTOUHASI ATTECTALUA

[TpomexxyTounast arrectarusi mpoBoauTcs Ha 1 u 2 cemecTpax o0yueHus B popme 3auera u

OK3aMcCHa.

3aueT NpoBOAUTCS MO OMIIeTaM, OTBETHI MIPEIOCTABIISIFOTCS] MUCBMEHHO C MOCIIEAYIOIIUM
YCTHBIM coOecefioBaHueM. bumneTsl popMUPYIOTCS U3 BOIPOCOB MPEICTABICHHOTO HUXKE TIEPEUHS.
PersiameHT npoBeaeHusi 3a4eTa U 3K3aMeHa:




19

1. B Ouuer BkirouaeTcs (3) Bompoca U3 pa3HbIX pa3AeioB JUCHUIUIMHBL U (OIHO, /1BA)
NPAaKTUYECKHUX 3a/1aHUsl.

2. [lepedenp BOIPOCOB COOTBETCTBYET TeMaM, U3yUYE€HHBIM Ha JICKIIMOHHBIX U
71a00PATOPHBIX 3aHATUAX (TIPHUIIAraeTCs ).

3. Bpewms Ha MOArOTOBKY IMCbMEHHBIX OTBETOB - 710 40 MUH, yCTHOE coOecei0BaHueE - 10

10 MmunyT.
4. IlpoBeneHue arrecTalyu (3a4eTa U 3K3aMeHa) C UCII0JIb30BAHUEM CPEJICTB IEKTPOHHOTO

o0y4yeHMsI M IUCTAHIMOHHBIX OOpa30BaTEJbHBIX TEXHOJOIMH BBINOJHIETCS B COOTBETCTBUHU C
yTBEpXKAEHHBIM B yHHUBepcutere "llopsaxkom mpoBeneHUs NPOMEXYTOYHOW aTTecTaluu ¢
UCIOJIb30BAHUEM CPEACTB 3JEKTPOHHOTO OOY4YeHHs M JUCTAHLMOHHBIX 00pa30BaTENIbHBIX

TEXHOIOTUH"
[IpomexxyTouHast arrecTauusi MPOBOJUTCS B CPOKH, YCTAaHOBJICHHBIC YTBEPKIECHHBIM

pacnyMcaHueM 3a4€THO-dK3aMEHAIlMOHHOM ceccud. Jlo AaTrbl IpOBEAEHUS IPOMEKYTOUHOM
aTTeCTAllud CTYIEHT JOJDKEH BBIMOJHUTH BCE pacueTHO-Tpaduueckue 1adopaTopHbIe paboTH,
MpelyCMOTPEHHBIE HACTOAIIEH pabouel mporpaMMoii TUCUUIUIHHEL. [IlepeueHs 00s13aTeNnbHBIX padoT
u ¢popMa OTYETHOCTH 1O HUM MPEACTABICHBI B Ta0JIHULIE:

Bun paGotsr @dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
Pacuetno-rpaduueckue pabotel, | OdopmiteHHbIe pacueTHO-Tpaduueckre padoTHI,
yKa3zaHHbIE B pazjene 3.4.1: IPEIyCMOTPEHHbIX  paboueil  mporpammoit

JUCLUIUIMHBI € OTMETKOM  MpernoJaBaTess
«3a4TCHOY, €CJIM BBIITOJTHEHBI U OOPMIICHBI BCE

paboTHI.
CamocrostenbHas  paborta. PacuerHo- | OdopmieHHbIH OTYeT 0 pabore,
rpadudeckue padbotsl 1-18. OpeJyCMOTPEHHOM  pabodeil  mporpammoii

JUCIHUIUIMHBI €  OTMETKOM  MpernojaBaTess
«3aYTEHOY, €CJIH BBIITOJIHEHBI 1 OOPMIICHBI BCE
paboTHI.
KonTponbnas pabota KonTtponpHast  paboTa, BBIOJHEHHas  Ha
MOJIOKUTEIBHYIO OIICHKY

Ecnu He BhIMONMHEH 0MH WK 0oJiee BUAOB yueOHOU pabOThI, YKa3aHHBIX B TaOJHUIIe,
MpenoaaBaTellb UMEET MPaBO BHICTABUTH HEYAOBIETBOPUTEIHHYIO OIICHKY 10 HTOTaM

IIPOMEKYTOUHOM aTTECTALUH.

7.3.3. Bonnpochl 1JI MOATOTOBKH K 3a4€Ty U K3aMeHYy
Pasznen «HayeprareabHas reoMeTpusi»»
|.Touka, nmpsimasi, JIOCKOCTb.

1.ITpoexunu neHTpaIbHbIE U MapajieibHbIE.

2.VlHBapuaHTHBIE CBOMCTBA MapaJUICTBHBIX MTPOSKITHH.

3.Metox Monxa.

4.0OpToroHanbpHbIe MPOEKIMH U CUCTEMA MPSMOYTOJIbHBIX KOOPINHAT.

5.Touku B 4™ yeTBepTAX MPOCTPAHCTBA

6.ITpoexiuu mpsiMoil U 0Tpe3Ka NPSMON JIUHUH.

7.0co0ble (4acTHBIE) MOJOKESHHS MPSIMOM JTHHUH.

8.Touka Ha IPAMOIA.
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9.Cnenpl psiMOi.

10.ITocTpoeHne HATYpaIbHON BEIMYUHBI OTPE3Ka MPSMO OOIIETO MOJI0KEHUS U YTIIOB
HAKJIOHA IIPSIMOM K IUIOCKOCTSM MPOEKIUil. MeTo ] NpsIMOYTrOJIbHOTO TPEYTOJIbHUKA.

11.B3auMHOE MOJIOKEHHE JIBYX MPSIMBIX.

12.Teopema o npoenUpoBaHKE MIIOCKOTO MPSIMOTO yria.

13.Crioco0bl 3a1aHMsI TNIOCKOCTH Ha YEPTEXKE.

14.Crnenpl IIOCKOCTH.

15.1IpsiMas 1 TOUYKa Ha MJIOCKOCTHU. Y CJIOBUE MPUHAJIEKHOCTH TOYKHU IIIOCKOCTH.

16.IIpsiMbie 0COOOTO MONOXKEHUS HA MIIOCKOCTH. JIMHUS HAaMOOIIBIIIETO HAKIOHA (JIMHUS
CKaTa) IJIOCKOCTHU K MJIOCKOCTH MPOEKIUI.

17.1loctpoenue nuHum nepeceyeHus 2™ ockocrel. (I no3unuonHas 3anaya)

18.ITpaBuio MoCTpOCHUsI IMHUHU TTepecedeHHs 2™ TUIOCKOCTeH B 00IIIEM clTydae.

19.ITocTpoenue npsMoil TMHUU U MJIOCKOCTHU MapaieIbHbIX MEXKIY COOO.

20.ITocTpoeHune B3auMHO MapajieIbHBIX MTOCKOCTEH.

21.ITocTpoeHue TOYKU nepecedeHust npsimoit u riockocTH. ([IpaBuno moctpoeHus)

22 .IlocTpoeHue B3aUMHO MEePIEeHANKYISIPHBIX MPSMON U MIOCKOCTH.

23.ITocTpoeHue B3aMMHO MEPICHIUKYISPHBIX TNIOCKOCTEH.

24 TlocTpoeHue MPOeKINi MHOTOTPAHHUKOB M Pa3BEPTKHA OOKOBOW TOBEPXHOCTH.

I1.Cioco6b1 mpeoOpa3zoBaHus yepTeka.
1.Cnoco6 nepeMeHsbI MI0CKOCTEH MPOESKIINH:

- OIIPE/ICIICHUE HATYPAJIbHON BEJIMYMHBI U YTJIOB HAKJIOHA IIPSAMOM K INIOCKOCTSIM
MIPOCKLINN;

- OIIPE/ICJICHNE HATYPAJIbHON BEJIMYMHBI 33JaHHON IIJIOCKOCTH U YIJIOB €€ HAaKJIOHA K
IIJIOCKOCTSIM ITPOEKIUH;

- OIIPEZICIIEHNE KPAaTYallllero pacCTOAHUA MEXAY CKPELIUBAIOIIUMUCS IIPSIMBIMY;

1. - ompenencHUE HATYPAITBHOM BEJTMYUHBI JIBYXIPAHHOTO YTJIa.
2.Crioco0 BpalieHus:

2.a. Crioco0 BpalieHus BOKPYT NPOCHUPYIOMINX IPSIMBbIX:

2. - ompejeTeHHEe HATypabHOW BEJIMYMHBI OTPE3Ka MPSIMOM U YTJIOB HAKJIOHA €&
K IIJIOCKOCTSIM IIPOEKLINN;
- COBMEIIEHHE TOUYKH C 33JJaHHOM MIOCKOCTBIO (IOBEPXHOCTHIO).

2.6.Crioco6 BpalieHust BOKpYT JIMHUM YPOBHS (TOPU30HTAIH, (PPOHTAIIN):

- ONpEICJICHNE HATYPAIbHOM BEJIMYMHBI OTPE3Ka MPSMOM JIMHHH;

- ONPENICIICHUE PACCTOSIHUS OT TOUYKH JI0 3aJJaHHOM TIPSIMOM;

- OIpe/eNICeHNE HaTypAJIbHON BETWYUHBI INIOCKOCTH TPEYTOJIbHUKA,

- OIIPEACIICHUE yIila MEXIY MPSAMOH U IUIOCKOCTHIO;

- OIIPEACIICHUE YIIIa MEXIY IIIOCKOCTSIMHU.

3. Cnoco0 Bpamienus 6e3 ykazanus oceil BpameHus. Crioco6 MmiockonapamuieabHoro

[EePEMEIICHUS:

3. - ompeJeNieHHe HATypaIbHOW BEITMYHMHBI OTPE3Ka MPSIMOM M YTJIOB €€ HaKJIOHA
K TUIOCKOCTSIM MPOEKIU;
- ONPEJICIICHUE BEJIUYUHBI JBYXTPAHHOI'O YIJa;

- OIIpCACIICHHUC HaTypaHBHOﬁ BEJIMYMHEBI 3aJaHHO IIJIOCKOCTH.

I11.KpuBbIe MOBEpXHOCTH.
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1. CnocoOsl 3ajaHus 1 M300pakeHUs1 TOBEPXHOCTEH Ha uepTexax. Kapkac moBepxHOCTH.

2. IloBepxHOCTH BpalieHusi. BUHTOBBIE TOBEPXHOCTH.

3.ITocTpoenre HeqOCTAIOMIEH MPOCKIIUU TOYKH, MpUHAAIeKamei nopepxaoctH. ([Ipasuio)

4. ITpoBeneHue MI0CKOCTEMN, KacaTeIbHBIX K KPUBBIM ITOBEPXHOCTSIM.

5.IToctpoenue nuHUY cpe3a, epeceyeHue JIMHUU Cpe3a IOBEPXHOCTH 3a/1aHHON
IJIOCKOCTBIO.

6.IToctpoenue pa3BepTku KpuBoil nosepxHoctu. (Llnnuuapa, konyca)

7.IlocTpoeHue Touek rnepeceueHus HOBEpXHOCTU NpsAMoil (kpuBoi) nunueil. (Ilpasuio).

8.ITocTpoeHne TMHUY TTepecedeHus (JIMHUM Mepexoaa) 27 MoBepXHOCTEH BpalleHus:

- croco0 CeKyIIUX MOBEPXHOCTEHH;
- crmoco0 KOHIIEHTpUYeCcKuX cdep;
- Ccroco0 3KCHEHTPUIECKUX cep.
9. [TocTpoenue nmuHUM TIepecedeHus 2™ moBepxHocTer 27° mopsaka. Meron Monxa.

Bomnpocsl 11 MOATOTOBKH K 3a4eTy U 3K3aMeHy 1o pasaeay «HkeHepHas rpaguka»
(ITpoexkuoOHHOE YepUeHHUe)

1.HazoBuTE OCHOBHBIE JTMHUM YEPTEXkA, UX HA3HAUCHUE U I1APAMETPHI.

2.Ha3oBute ocHOBHBIE (POPMATHI U UX pPa3MeEpBhI.

3.Kak momy4aroT u 0003Ha4ar0T JOMOJHUTEIbHBIE (popMaThl? YKaxXuTe pazMepsl Jructa popmara
A4x3.

4.I'ne Ha yeprexxe popmara A4 pacnonararoT OCHOBHYIO HaAIKCh U I'Zie €€ pac MojararT Ha
ocTalbHBIX opmarax?

5.Yto Takoe macmTab? Ha3oBuTe cranmapTHhIC MacIITaObl YMEHBIICHUS M YBEINICHUS?

6.Yto Takoe MaciTaObl yBeTUUEHHUS U yMeHbIIeHus? Kakue yka3plBatoT pa3mMepsl U3/enus pu
BBIMIOJTHEHUH €r0 YepTeka B MaclITade yBeTMYEHHs UJTH YMEHBIICHUS?

7.YTo Takoe nponucHbIe U cTpouHble OykBbI? UeM onpenensercs pazmep(HoMep) mpudra?
8.HazoBute paznuity mexay mpudramu tuna A u b. KakoBa BeicoTa apaOckux mudp st Kaxxaoro
HOMepa mpudTa’?

9.Yto HaszpiBaercs BugoM? Kakoii BUJ Ha3pIBaeTcs IVIaBHBIM M KaK OH BbIOMpaeTCs?

10.Kak nosiy4aroT OCHOBHBIE BUIbI, KAK OHM Ha3bIBAIOTCS U PACIIOJIAratoTCs Ha YyepTexe?

11.B xakoM citydyae Ha yepTeKe HaHOCUTCS Ha3BaHHe BHa? UTO 03HaYaeT 3HaK «0», KaKOBa €ro
¢dopma, pazMepsl U B KAKOM cllyyae U Kak OH HaHOCUTCA?

12.Kakoe n300pakxeH1e Ha3bIBAIOT CEUEHUEM U JUUIS Uero ero npumMeHsor? Kakumu nuHusmu
00BOJIIT BBIHECEHHBIE U HAJIOKEHHbIE CEUEHUS?

13.Kakoe n3o0pakeHre Ha3bIBAtOT pa3zpe3om? JlJig 4ero mpuMeHs 0T pa3pe3nl?

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

15.B xakux ciay4asix UCHOJB3YIOT BEIHOCHBIE 2JIeMeHTHI? Kak odopMIIsaroT n3o0paxxeHne
BBIHOCHOTO 2JIEMEHTa?

16.Kax yka3piBaeTcst MaciTad, B KOTOPOM BBITIOJTHEH BEIHOCHOM AJIeMeHT? MOXET JI BBIHOCHOM
3JIEMEHT COJepkKaTh NOJPOOHOCTH, HE YKa3aHHbIE HA OCHOBHOM M300pakKeHUH U3JIENHUs, U
OTJIMYAThCA OT HETO MO COJECPHKAHUIO?

17.Kax n3o0paxaroTcs CMMMETpUYHbIe QUTypbl? B Kakux ciaydasx JIOIMyCKaeTcs COeAUHATh
MOJIOBUHY BHJIa U MOJIOBUHY pa3pe3a U KakK BHITOJHSAIOTCS ATH U300paKeHUs?

18.M3006axeH1e CIUIOIIHBIX BaJlOB, BUHTOB, 3aKJIENOK. M300paxenune pa3pe3oB pédep )KeCTKOCTH
WJIM TOHKUX CTEHOK.

19. Yro Takoe BBIKATBIBAHHE OTBEPCTHS B CEKYIIYIO IUIOCKOCTh M Kak OHO 0hopMIIsieTcsl U
BBITIOJTHEHHUH pa3pe3a?
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20.N300paxenue aeranei ¢ pa3psiBoM. HanosxeHHast mpoeKius.

21.Kak nmpoBoTCsI BRBIHOCHBIE JINHUM NPY HAHECEHUU pa3Mepa MPsIMOJIMHEHMHOTO OTpe3Ka 1
pa3MepHas JMHUS 110 OTHOLIEHUIO K BBIHOCHBIM JIMHUSM?

22 .Kakwue Gpopmbl CTpEIOK, UCMOIB3YIOTCS Ha KOHIIAX Pa3MEPHON TUHUHM U TPHUMEPHOE
COOTHOUIEHUE €€ 3JIEMEHTOB?

23.B xakoM ciydae CTpeJIKM Ha pa3MEpHOM JIMHUK HAHOCSTCS TOJIBKO C OJHOM CTOPOHBI, a
pa3MepHast TUHUS MPOBOJIUTCS 32 OCh U300paXeHUs?

24 Kaxk npoBOJST BHIHOCHBIE U pPa3MEPHbIE JIMHUY IPU HAHECEHUH pa3Mmepa yria?

25.Kak pacnosaratotr pa3MepHbI€ Ynciia 0 OTHOIICHHUIO K pa3MepHbIM JIMHUAM? Jlomyckaercs iu
NepecedeHre Pa3MEPHBIX YUCEN U CTPEIOK pa3MEPHBIX JIMHUH KaKUMH-TTUOO0 JIMHUSMU YepTexa?
26.B kakux ciydasx JJMHEHHbBIC U YTJIOBbIC Pa3MEPbl HAHOCATCS Ha MOJIKE TUHUHU-BBIHOCKE?

27.B KakuX €JUHMIIAX YKa3bIBAIOT JIMHEHHBIE pa3MeEpPhl Ha YEPTEkKaxX, U B KAKOM Cllydae 3TH
€IMHUIIBI 0003HAYAIOTCS HA YepTexe?

28.B kakux equHUIIAX YKa3bIBAIOT YIIJIOBBIE pa3MEphl U MTPOCTABIISIIOT JIM 3TU €UHULIBI Y
pa3MepHBIX uucen?

29.KakoBbl MUHUMAJILHBIE PACCTOSHUS MEXKY MMapauIeIbHBIMUA PA3MEPHBIMU JIMHUSAMU U MEXKITY
pa3MepHOM JIMHUEHN U JINHUEW BUAUMOTO KOHTYypa?

30.Kak pexomeHnayeTcs pacmoiiaraTb pa3MepHbI€ YMCiIa M0 OTHOIICHUIO K HECKOJIbKUM
napajuieIbHbIM WA KOHLIEHTPUYECKUM pa3MepHbIM TUHUAM? Kak cienyeT yka3blBaTh MEHbBIINE U
OOJBIIME Pa3MEPHI TI0 OTHOIICHUIO K KOHTYPY H300paskeHUsI, 9TOOBI pa3MEpPHBIC U BEHIHOCHBIC
JIMHUU HE TIEPECEKATUCH?

Bomnpocsl 118 IOATOTOBKY K 3a4eTy M 3K3aMeHy 1o pasaeny «H:keHepHas rpadukay
(MamuHOCTpOUTE/ILHOE YepYeHHe)

Hanecenue pazmepoe

Hanecenue pasmepoB, oNpeiesiouX pacioiokeHHe OTBEPCTUH (TTOJIIpHbIE KOOPAMHATHI).
Hanecenue pazMepoB, onpeensonnx pacnoloKeHne OTBEPCTHH (ITPSIMOYTOJIbHbIE KOOPAUHATHI).
Hanecenue pa3smepa uszienusi, ©300pak€HHOTO C pa3phIBOM.
Hanecenue pazMepoB TONIIMHBI WK JUIMHBI I€TANIN, N300paKEHHON B OJTHON MPOEKIIUH.
Hanecenue nquamerpa win paguyca chepsl.
Hanecenue pazmepa kBajapara.
Hanecenue Haanucell HeyKa3aHHBIX HA YEPTEKE PaJUyCOB CKPYIVIEHUN U YKIIOHOB.
Hanecenune pa3mMepoB NPOTOUYKH.
Hanecenue pa3MepoB JIBICKH WM I1a3a.
Hanecenue pazmMepoB IIITOHOYHOTO 132 Ha Baly.
Hanecenue pazMepoB HIIIOHOYHOTIO Ma3a B OTBEPCTHH.
Hanecenue pazmMepoB kaHaBKHU JUIsl BbIXOJa HUTH(OBATIBLHOTO KPyTa.
N300pakeHre npsMOOOYHBIX (3BOJIBEHTHBIX ) IUTUIL M UX 0003HAUEHHE HA YepTEeXeE.
HaHneceHnne pa3zMepoB OTBEPCTHI MOl BUHTHI C IOTaWHON T'OJIOBKOM.
Hanecenue pazMepoB 0TBEpCTUI MO BUHTHI € LIWINHIPUYECKOM TOJIOBKOM.
N300paxeHne 1 HaHECEHHE Pa3MEPOB TIIyXOT0 OTBEPCTHSI C PE3LOOH.

Yepmeoicu oemarneti
UYeptéx 3yduaroro kojeca (peiku, 4epBska H T.I1.).

Yepréx NUTON (LIITAMIOBAHHOW) JAETalM C TOCIEAYIOIEeH MeXaHHYeckod oO0paboTKoil wacTu

MTOBEPXHOCTH.
UYeptéx neranu, U3roTOBIEHHON JTUCTOBOW IITAMIIOBKOM.
Yepréx npyKUHBI.
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H3obpadicenue coedunenuii demarei
[[ImoHOYHOE coeAHEHHE.
[lInueBoe coequHEHNUE.
Pe3nboBoe coennnenue (00aTOBOE, MIMUICYHOE, BAHTOBOE) JICHCTBUTEIBHOE.
Pe3nboBoe coeamnenune (001TOBOE, MIMUICYHOE, BHHTOBOE) YIIPOIIEHHOE.
3ybOuaroe coenuHeHue (mpssMo3ydoe, koco3zyboe, peeuHoe, YEPBIIHOE )

Coopounvie eOunuybl
Yepréx “manoir” cOOpOYHON €TUHHUIIBI.
VYcioBHOE “CHATHE” OIHOM MIIM HECKOJBKUX JeTaneld Ha COOPOYHOM yepTexe U ero odopmieHue
COOTBETCTBYIOLIEH 3aMUCHIO.
Hanecenrie HOMepOB NO3ULIAN JUIs TPYIIIBI KPENIEKHBIX JIE€TaCH.

Bonpocel 1A MOArOTOBKM K 3a4eTy M 3K3aMeHy o pasgeay «KommnbrorepHas
rpaguxka»

1. 3rakomcTBO ¢ Komnac -3D. OcHOBBI MOIETUPOBAHUS JCTAIICH.

2. O0630p BO3MOXKHOCTEH cucTembl. MHTEpdeiic.

3. Co3ganue mapaMeTpudecKoro scku3a. JlobaBiaeHne u pe1akTHPOBAHKE TE€OMETPHUCCKUX
3aBHCHUMOCTEIA.

4. PenaktupoBaHue pa3mMepoB Ha dcku3e. Co3/1aHre MaCCHBOB Ha 3CKHU3E.
5. Co3nmanue 3CKU3HBIX 0JI0KOB. [ToHMMaHHEe ONOBEIICHUH 3CKHU30B.

6. Co3nganue 3D-reomerpun: mapaMmeTpudecKas TBEpAOTEIbHAS MOICTIb.
7. BeinaBnuBanue. Y cTaHOBKA MaTepuaia u 1Bera. [loBTOpHOE HCIOIh30BaHIE TEOMETPHH ICKH3a.
8. CBsI3b C TaHHBIMH JIPYTHX ICKU30B.

9. Co3naHue 31eMeHTa BpallleHusl.

10.Co3nanue 3J1€eMEHTOB CABHT.

11. Ucnonb30BaHnE NPUMUTHBOB.

12. loGaBnieHune conpsiKeHusl.

13. lob6aBneHne CKpyTICHHA.

14. Jlo6aBnenue (hacok.

15. Pa3memieHnne oTBEpCTUI.

16. Co3nanue KpyroBoro Maccuaa.

17. Pa3memienune OTBEpCTUH 110 3CKU3aM.

18. Cosnmanue cOOpKH.

19. TlonsiTHe PUKCUPOBAHHOTO KOMIIOHEHTA.

20. Jlo6aBneHne cOOPOUYHBIX 3aBUCUMOCTEH.

21. 3aBUCUMOCTEL COBMEIIEHHE.

22. CreneHu cBOOOABL. 3aBHCUMOCTh «BcTaBkay.

23. 3aBUCUMOCTE «YTOJI».

24. 3aBucumMocTh «KacarenbHOCThY.

25. YnpaBastomue 3aBUCUMOCTH.

26. Pabora ¢ bubanoTekoi 3;1eMEHTOB.

27. DKOHOMUS BPEMEHH C MHCTPYMEHTOM «COOpKay.

28. Coznanue 2D-ueprexeii u3 3D-ganHbIx

29. Co31aHue BHJIOB JIeTa)Id. THITBI BUIOB HA YePTEKE.

30. Co3manue HOBOTO YepTexka. Pazmenienne 6a30BOT0 M MPOESKIIMOHHOTO BU/IOB.
31. Pasmemenue ceuenus. Co3gaHue TOMOIHUTEILHOIO BUIA.
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. Co3nanuie BEBIHOCHOTO BHUa. PegakTupoBanue BUAOB.
BripaBHuBanue Buaa. Mi3meHeHne BbIpaBHUBAHUS.

Orobpaxxenue Buna. JlobaBnenne 0003HaAUYCHUI B UEPTESKHBIC BUIBI.

Mapkep 1eHTpa U OCEBbIE JIMHUH.

. PenakTupoBanne HaMMEHOBaHUH U TIOJIOKEHUI 0003HaUYEHU BHIOB.
Hanecenune pazmepoB Ha yepTexe.

PenaktupoBanue pa3zMepos.

HNHucTpyMeHTH 0003HaYeHUsI OTBEPCTUH U Pe3b0.

[Tonydenue pa3mMepoB C MOJIEIIH.

OrnpezenieHre OCHOBHOM HAIMKCH.

Co3aH1E CIIOXKHBIX YEPTEKEH U IETATUPOBOK.

Co3zpanue cii0KHOTO YepTEKHOTO BUJIA.

MecTtHblii pa3pes.

N3meneHne OTHOLIEHUH YyepTeKen AeTanyu. BuaumocTts neranei.
[TonaBnenue Buna. [lonapnenue sneMeHTOB uepTexa. Pa3peiB Buja.
. Homepa no3unuii. ABToHYMEpanus no3uui.

.Co3nanue cnenudukaum.
. Tabnuna oTBepcTHii.



