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1. Heaun, 3a0aum ¥ IJIaHUpPyeMble Pe3yJbTaThl 00y4eHH sl
Mo JUCHUILUIUHE

Jucuumumza «HxenepHas rpaduka» COCTOMT M3 ABYX CTPYKTYPHO M METOJUYe-
CKHU COTJIaCOBaHHBIX pa3nenos: «HauepraTenbHas reometpus» u « HxeHepHas rpadukay.

Jucuumumna « HxenepHas rpadukay sBIsSeTcs OAHON U3 OCHOBHBIX OOIIETEXHUYE-
CKUX JUCUUIUIMH B MMOATOTOBKE HHKEHEPOB B TEXHUYECKUX YUEOHBIX 3aBEACHUSIX.

K 0CHOBHBIM LIeJISIM OCBOCHUS AUCUUIUINHBI «H)KeHepHast rpadukay cienyer OTHe-

CTH:
— (hopMHUpOBaHUE 3HAHUN 00 OCHOBHBIX MOJOKECHHUSAX, IPU3HAKAX U CBOMCTB, BHITEKAIOIIUX
U3 METOJa MPSIMOYTOJIBHOTO MPOCIHUPOBAHUS U HEKOTOPBIX Pa3/ieJIOB MaTeMAaTUKH (FeoMeT-
pUM U HEKOTOPBIX OMpeAeTICHUN W3 TEOpHUH MHOXECTB). Ha aTom Ga3upyrorcs Teopernde-
CKHE OCHOBBI M TpaBHJia MOCTPOCHUS H300paKECHUIl MPOCTPAHCTBEHHBIX MPEIMETOB Ha
IUIOCKOCTH (HadepTaTelIbHasi TEOMETPHUs);

— ¢opmMupoBaHUE 3HAHUI O OCHOBHBIX IMpPaBHJIaX COCTABIIEHUS TEXHUYECKUX depTe-
Kel, HaneceHus pa3mepoB ¢ yuerom ECKJI, uteHun ueprexeit (MHKeHepHas rpaduka);

— MOJITOTOBKA CTY/IEHTOB K JESATEILHOCTH B COOTBETCTBUU C KBaTU(UKALIMOHHON Xa-
PAKTEPUCTUKON 1O KBATU(PUKALIUU UHIKEHED.

K ocHOBHBIM 3agayam OCBOCHMS AUCHMILTHHBI «HXKeHepHas rpaduka» ciexyer
OTHECTHU:

— MPUMEHEHHE METOJIOB U CIIOCOOOB pelIeHMs 3a7ay HauepTaTelbHON TeOMETpUU B
MOCIEIYIOIUX pa3/ieiax HHKECHEPHOH M KOMIBIOTEPHOU TpapUKU TPH BBITOJTHEHUN KOH-
CTPYKTOPCKOU TOKyMEHTAIUU;

— OCBOCHHME HABBIKOB II0 PYYHOMY 3CKU3MPOBAHMIO, COCTABJICHHUIO YEPTEXKEU C yue-
toMm TpeboBanuiit ECK/I, uteHuto uepTexen.

— paspaboTka pabodell IPOSKTHON U TEXHHUYECKOHN IOKyMECHTAIINH.

2. MecTO IUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM
NMPOrpaMMslI

JIMcIMIuIMHA OTHOCUTCS K YHCITY MPO(GECCHOHATBHBIX YUYeOHBIX AUCHUIUINH 0a30BOH
yactu 6a3oBoro nukia (b1) OOIL. JlucuunianHa JIOTH4eckd B3auMOCBS3aHa CO CIIeTyIOIIHU-
MU JTUCHMITIMHAMU U nipakTukamu OOIL:

B 6a30601i uacmu 6azosoco yuxna (pasoen b.1.1):

- MaTeEMaTHUYECKNI aHaIn3;

- nuHelHas anreOpa;

- TeOpeTHYeCcKast MEXaHUKa;

- YCTPOHCTBO aBTOMOOMIISL M MOTOLIMKJIA;

- BBEJICHHE B TIPOCKTHYIO JICATEIbHOCTb.

3. Crpykrypa M coaep:KaHue TUCIUIIAHBI
OO61mas TpyA0€MKOCTh AUCHHUILIIMHBI COCTaBIsET 2 3aueTHbIX(€) enuuull(bl) (72 yaca).
Nzyuaercs Ha 1 cemecTtpe 00yueHus. @opma MpoMeKyTOTHOM aTTECTAIUN - 3a4ET
3.1 Buabl yueOHo# padoThbl M TPYA0EMKOCTD

3.1.1.04nas popma 0OyueHus

| Ne | Buj yueOHoii paboThI | KosmnuectBo CemecTpbl




n/n 4acoB 1 cemecTp
1 | AyauTopHble 3aHSITHS 64 64
B ToM uucne:
1.1 | Jlexknuu 16 16
1.2 | CemuHapcKue/IpaKTHYECKUE 3aHIATHS 48 48
1.3 | JIaGopaTopHbIe 3aHATHUS
2 | CamocrosiTesqibHasi padoTa 32 32
B ToM uucne:
2.1 | IlogroroBka u 3ammura J1a00pATOPHBIX pa- 16 16
60T
2.2 | CaMOCTOSATENbHOE N3YUCHUE 16 16
3 | lIpoMe:kyTOYHasi aTTeCTALMA
3auet/nud.3a4eT/s3K3aMeH 3a4yer 3a4eT
Hroro 96 96
3.2 TemaTu4yeCcKMil VIaH U3y4YeHUS AUCLHUILIMHbI
(o popmam oOyueHwus)
3.2.1. Ounas ¢popma 00yueHUs
TpynoeMKoCTh, 4ac
AyauTopHas pa6ora g
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1 Pa3nes 1. HauepraTeabHasi reomer- 8 8 10
pus
Tema 1. Beegenue. Metoasl npoennpo- 1 1 1
BaHUs: LEHTPAIbHOE, TapajlIeIbHOE.
[TpoennpoBaHue TOUKH Ha BE U TPU
B3aMMHO-TIEPIIEHIUKYJIIPHBIE TUIOCKO-
ctu npoekuui. IIpoennposanue nps-
MOW JIMHUM U €€ OTpe3Ka
Tema 2. Tlonoxenue npsMoil JTMHUH 1 1 1
OTHOCHUTEJIBHO INIOCKOCTEN MPOEKIUH.
B3aumHoOe€ 110J10’KEHNE TOYKU U TIPMOIA.
B3aumHoe nosyiojkeHue AByX MpsSMBbIX.
Tema 3. O npoeKIMAX MIOCKUX YIJIOB. 1 1 1
YacTHbIl c1ydail IPOCMPOBAHNUS IPSI-
MOTO yIJIa.
ITmockocts CriocoOB! 3amaHus INIOCKO-
cTH Ha ueprexe. [Ipsmas u Touka B
MJIOCKOCTH.




Tema 4. [onoxxeHue MI0CKOCTH OTHO-
CUTEJIBHO TUIOCKOCTEN MPOCKIIHIA.
IlepeceueHne npsiMOM C IIOCKOCTBIO.
Ilepecedenne ABYX MIOCKOCTEH.

Tewma 5. [TapamienbHOCT U EPIECHIN-
KYJISIPHOCTb MPSIMOM U TUIOCKOCTH U
JIBYX IIJIOCKOCTEH.

Crnioco0sI mpeodpa3oBaHus YepTexKa
Crioco6 mepeMeHbl TIOCKOCTEH MpoeK-
LUH.

Crioco6 BpateHust BOKPYT OCH HepIieH-
JUKYJSIPHOW M MapajuieIbHOM MIIOCKO-
CTHU IIPOEKIUH.

Tema 6. MHOTOrpaHHHUKH, TIpU3Ma, MH-
pamuaa

[lepeceuenrie MHOTOrpaHHUKA MTPOCIH-
pytolei miockocThio Pa3BepTia 60ko-
BOIl IOBEPXHOCTH.

ITepeceuenne npsMON ¢ MOBEPXHOCTHIO
MHOTOTPaHHHKA.

B3anmHOe nepeceyeHre MHOTOIpaHHHU-
KOB.

Tewma 7. KpuBble TMHUN 1 TOBEPXHOCTH.
YacTHble BUJIbI IOBEPXHOCTEN Bpallie-
HUS: WIMHIDP U KOHYC BpallleHus, cge-
pa u Top.

Tema 8. BzauMHoe nepeceuenue Kpu-
BOJIMHENHBIX ITOBEPXHOCTEN.
IIpuMeHeHne MI0CKOCTEN B KaUeCTBE
BCIIOMOTI'aTEJIbHOM CEKYLIEH IIOBEPXHO-
CTH.

[TpumeHeHue cdep B KauecTBE BCIIOMO-
raTeJbHOM CEeKyIeH MOBEPXHOCTH
Ilepecedyenne npsAMoN JTUHUU C KPUBOU
ITOBEPXHOCTBIO.

Pa3nea 2. Mn:keHnepHas rpadguka.
(ITpoekuMOHHOE ¥ MAIIMHOCTPOU-
TeJbHOE YepueHHe)

40

Tema 1. Equnas cucteMa KOHCTPYKTOP-
ckoit nokymentanuu (ECK/I). Cran-
naptel ECKJI k coctaBienuto u opopM-
JICHUIO YEPTEXKEN.

0,5

Tema 2. OOuiue npaBuia ohopMIICHHS
yepTexei: popmaTsl, MacTadhl,
JVHAW YepTexa, MPUPTH YePTEKHBIE.
OCHOBHAsl HA/IIUCh

0,5

Tema 3. M300paxxeHus: BUIbI, pa3pessl,
CCYCHUH.

Buzpl: rinaBHbIN, OCHOBHBIE, JOIIOJIHHU-
TEJIbHBIE U MECTHBIE.

Paspesbl: pocThIE U CII0KHBIE, MECT-
HBIE.




Ceuenusi: BRIHECEHHBIE U HAJI0KEHHBIE

Tema 4. IlpaBuiia HaHECEHHS pa3Me- 1 |
pOB.

Csenenust 00 OCHOBHBIX TPeOOBAHUSIX U
IIpaBUJIaX HAHECEHUS pa3MEpPOB

Tewma 5. IlocTpoeHue n3o0pakeHHiA. 1 2
[TocTpoenue TpeThero Bujia Mo AByM

3aJJaHHBIM.

Tema 6. Dcku3 neranu. OCHOBHBIE 110O- 1 2

JIOXKEHHUS TI0 CheMKe ICKU30B. [Topsimok
BBITIOJTHEHUSI ACKHM3a MOJICTIH Ha pa3pe-
3b1

Tema 7. TlocTpoeHue TpeThero u3obpa- 1
JKEHUS 10 ABYM 3aJaHHBIM C pa3pe3amu.
W3omerpust, IMMETpHsl.

Tewma 8. Pe3b0b1. Busbl pe3p0: cran- 0,5 1
JapTHBIC U HeCTaHAapTHBIE. M300pake-
HHUE pe3b0 Ha yepTeke

Tema 9. Pe3r0oBBIE coenuHeHus: 00JI- 0,5 1
TOBOE, IIMMIJICYHOE, BAHTOBOE U TPYO-
HOE. DJIIeMEHTHI Pe3b00OBBIX COSAMHE-
HUH.

Tema 10. [IpaBuiia BbINOIHEHMS YepTe- 1
el HEKOTOPBIX MAlTMHOCTPOUTEIIBbHBIX
JleTajei: Baj, IeCTEePHs, IPYKHUHA

3.3 Coaepskanue QTUCHMUILIHHBI
IlepBbIii cemecTp
Pa3znen 1. HaueprartenbHas reomerpust

1. Ilpenmer nsyuenus. Jlnteparypa. O nopsiake 3aHsATHIA: JIEKIIUU, TPAKTUYECKUE 3a-
HATUS, KOHTPOJbHBIE PA0OTHI, pacUeTHO-TpapuuecKre padOoThl, OJIUMIIHAIBI.

MeTtoasl mpoenypoBaHus: LEHTpalIbHOE, MapaenbHoe. [IpoenupoBanne TOYku Ha
JIBE€ U TPU B3aUMHO-TIIEPIEHAUKYJSPHBIE JIOCKOCTH MpoeKiuil. O6pa3oBaHNE KOMIIEKCHO-
ro yeprexa (Meroa Monxa).

2. IIpoenupoBanue NpsIMON JIMHUU U €€ OoTpe3Ka. lIpuHaaIe)KHOCTh TOUKH MPSIMON.
Jlenenne orpe3ka NMpsMoOi B 3aJaHHOM OTHoleHWH. llonokeHue npsMoOl OTHOCUTEIBHO
MJIOCKOCTEH Tpoekiuid. OnpeneneHne HaTypaIbHOW BEIUYHHBI OTPE3Ka MPSMOU OOIIETO
MI0JIO’KEHUSI METOJIOM NPSMOYTOJIbHOTO TPEYTOJIbHUKA.

B3aumHoe moniokeHue IpsIMbIX: MpsSMble MepeceKarouIrecs], napaiesbHble U CKpe-
muBarolrecs. Teopema o mpoeupoBaHUM MPSIMOTO yria (JacTHBIN ciaydaii).

3. IInockocth. CriocoObl 3a/1aHus MIIOCKOCTH Ha yeprexe. [Ipsmas u Touka B MJIOCKO-
CTH (IPU3HAKU NPUHAIEKHOCTH). | TaBHbIE TMHUN TUIOCKOCTH (TOPU30HTAIb U (DPOHTAIIB).

[Tono)keHne MI0CKOCTH OTHOCUTEIBHO IMI0CKOCTeH nmpoekiuii. [lnockoctu obuiero u
YacTHOTO MNoJIokeHUH. CBOMCTBO mpoenupyromux miaockocrel. Ilepeceuenue npsimo mpo-
enupyroleil miockocTelo. [lepeceuenne IByX MIOCKOCTEN, U3 KOTOPBIX OJIHA - IPOELUPY-
Io11asl.




4. Tlepecedenne MpsIMOH € TUIOCKOCTBIO OOIIIETO TOJIOKEHHUS (AJITOPUTM PEIICHUS).
[TapamienpHOCTh NPSIMON M IJIOCKOCTH U ABYX IJIOCKOCTEH (IIPU3HAKU MapajlIeIbHOCTH).
[TepnieHAUKYIAPHOCTh NPSAMON M IJIOCKOCTH M JIByX IJIOCKOCTEH (IPU3HAKU MEPIEHAUKY-
JSIPHOCTH).

Cnioco0b1 npeobpazoBanus yeptexa. CrocoObl epeMeHbl INIOCKOCTEH MpoeKuuit 1
BpamieHus. Crocod mnepeMeHsl MI0CKOCTEH MPOEKIHiA, ero MPUMEHEHUE ISl OTpeIeIeHUs
HaTypaJbHON BEIMUYUHBI OTPE3Ka MPSAMON U INIOCKON (PUIYphl U YIJIOB HaKJIOHA UX K IJIOC-
KocTaM npoekiuii. Crioco® BpaieHus BOKPYT Ocel IepHeHIUKYISPHBIX TIOCKOCTSIM.

5. MHororpannuku. Ux n3obpaxenue Ha yepTexe. Touka Ha TOBEPXHOCTH MHOTO-
rpaHHuKa. IlepeceyeHre MHOTrOrpaHHUKa IUIOCKOCTbIO. OmnpeseneHne HaTypajbHOM Beu-
yiHbI GUrypsl ceueHus. [lepeceuenne npsMoi JTMHUK ¢ MHOTOTrpaHHUKOM. B3anMHoe nepe-
CEYE€HNE MHOTOTPAHHUKOB.

6. KpuBble nmuHUM U nOBepXHOCTU. KpuBble TMHUM MJIOCKUE U MPOCTPAHCTBEHHBIE.
Kpussie moBepxuoctu. OOpa3oBaHue KpUBBIX MOBEPXHOCTEH M UX M300pakeHUE Ha yepTe-
xe. Kiaccudukanus noBepxHocTel: JuHeHYaTble U HEJIMHEHYaTble OBEPXHOCTH, pa3Bep-
ThIBa€MbI€ U HEPA3BEPThIBAEMbIE TOBEPXHOCTHU. [{unnHaprueckrue u KOHUYECKHE TIOBEPXHO-
CTH OOILEro BUIA.

[ToBepxHocTu BpamieHus. O6pazoBaHue U u3oOpakeHue Ha ueprexe. Touka Ha 1mo-
BEPXHOCTH BpalLlEHUs.

7. Hununap Bpamenus. CeuyeHne NWIMHIpA MII0CKOCThI0. Busl ceuennii. [loctpoe-
HUE MTPOEKLHUI U HATypaJIbHOM BEIMUUHBI GUTYPBI CEUEHHUSL.

Konyc Bpamenusi. Ero oOpa3zoBanune u n3oOpaxxeHue Ha yeprexe. Bunmbl ceueHuit
KOHYyca MJI0CKOCThI0. [TocTpoeHne npoekiuii u HaTypajibHOro Buja (GUIypbl CEYEHHUS.

Cdepa. Ee oOpa3oBanue U n300paxkeHHe Ha YepTeke. Touka Ha TOBEPXHOCTH C(HEpHI.
CeueHue cepsl IIOCKOCTBIO.

Top. Ero obpa3oBanue u n3o0paxkenue Ha yeprexe. Bumasl Topa. Toduka Ha moBepx-
HocTH Topa. CeueHue Topa II0cKocThi0. KpyroBele ceuenust Topa.

8. B3anMmHoOe nepecedyeHre KpUBbIX TOBEPXHOCTEH.

OO6uwmii anroput™m pemeHus. [IpuMeHeHne MI0CKOCTeN B Ka4eCTBE BCIIOMOTATENIbHBIX
CEeKyILIUX MOBEPXHOCTEH IPU NOCTPOCHUU JMHUM IEPECEUEHMs ABYX INoBepxHocTen. [lo-
CTPOEHUE HATypaJIbHOW BENIWYHMHBI (PUTYpBI CEUCHMs JBYX IEPECEKAIOLINXCS KPUBBIX IO-
BEPXHOCTEN MPOELUPYIOLIEH TIOCKOCTHIO.

B3anMHoe mepeceueHre COOCHBIX MOBEPXHOCTEW BpauleHus. [Ipumenenue cdep B
KayeCcTBE BCIIOMOTATENbHbBIX CEKYIUX MOBEPXHOCTEN MPU MOCTPOSHUH JIUHUU TEpECcCeUeHus
JIBYX KpUBBIX NoBepXxHOcTel. [IpuMenenne cdep ¢ mocTOSHHBIM LIEHTPOM.

[Iepecedyenue npssMON TMHUN C KPUBOM TOBEPXHOCTBIO.

Anroput™m peunieHus. [IpuMepsl mOCTpOEHUsI TOYEK NEPECEYEHMs] NPSIMOW JIMHUU C
KPHUBOW ITOBEPXHOCTHIO.

Paspnen 2. UnkeHepHasi rpaduka
(ITpoexkumoHHOE YepUYeHUE).

1. Eaunas Cucrema Koncrpykropckoit Jloxymentauun (ECKJ). Ee nasnauenwue,
CTpyKTypa U coaepkanue. TpeboBanus, npenbssisemble Ctrannapramu ECKJI x cocrasie-
HUIO U OOPMIICHHIO YepTEkKeEH.

2. O0mue npaBuIa BHIOMHEHUS yepTeskeld. dopmartsl 1MCTOB uepTekeld, OCHOBHbBIE
U JIOTNIOJIHUTENIbHBIE (hopMaThl, UX 00pa3oBaHUE U 0003HAYCHHE.
Macmradsl n300paxkeHuil 1 UX 0003HaYeHNE Ha YepTeX e B OCHOBHOM HAAMKCH U Ha
nonie yeptexa (I'OCT 2.302-68).
3. JInanm uveprexa. Tunsl TUHUN, UX HAYepTaHWE U OCHOBHBIEC Ha3HadeHHs. To-
IIMHA BCEX  THUIIOB JUHUM MO OTHOIIEHUIO K CIUIOMIHON TOJICTOM ocHOBHOM JimHUHU (I"OCT
2.303-68).



[pudTter uepTexnasie. Tunsl u pazmeps! mpudTta. [luprna OykB U TOIIMIMHA JTH-
nuit mpugra (FOCT. 2.304-81).
OcHoBHast HaANUCh (YIJIOBOW LITaMI), COAEpkKaHUE U MOPAIOK €€ 3alOoIHEHUs Ha
yeprexax (I'OCT 2.104-20006).

4. Nzob6paxkenust — Buabl, paspessl, ceueHus ('OCT 2.305-2008). OcHOBHBIE IMOJI0-
JKEHUS U ompenenaeHus. MeTol npsIMOYTroJIbHOIO IPOELUUPOBAHUS — OCHOBA COCTaBJICHUS
YEPTEKEH.

Bunel. Coneprxanue u onpezesieHue Buja. I 1aBHbll, OCHOBHBIE, TONIOJHUTEIbHBIE U
MECTHBIE BHUbI, UX ONpEJeNIeHue U pacroyiokeHue Ha uepTeke. OO03HaYeHHE OTOIHH-
TETBHBIX U MECTHBIX BHJIOB Ha YEPTEKE.

5. Paspessl. Onpenenenue u conepkanue paspesa. Kimaccudukarmus pa3pe3oB B 3a-
BHUCHUMOCTH OT IOJIOKEHUS CEKYILEH MIIOCKOCTH OTHOCUTENIBHO TOPU30HTAIbHON INIOCKOCTU
MPOEKUU (TOPU30HTANIbHBIE, BEPTHKAIbHbBIC, HAKJIOHHBIE), OTHOCUTENIBHO JJIMHBI U BBICOTHI
npeameTa (MpoA0IbHBIE, MOMEPEUYHbIE), OT YUCIA CEKYIIUX IMIOCKOCTEH (IIPOCThIE U CIOXK-
HbIe). Pacnionoxenue u 0603HaueHne pa3pe3oB Ha yepTexe. MecTHbIe pa3pe3bl.

Ceuenus. Omnpenenenue u coaepxkanue cedyeHus. CeuyeHus - BHIHECEHHbIE U HaJlO-
JKEHHbIE, UX PACIIONIOKEeHHE U 0003HAYCHHE Ha YePTEKe.

6. O603HaueHNs TpadUUeCKUe MATEPHAIIOB M MPaBWIA WX HAHECEHUS Ha UYepTekax
(I'OCT 2.306-68). Hanecenre mTPUXOBKHU B pa3pe3ax U CEUCHUSIX.

Hanecenue pazmepos (I'OCT 2.307-68). CBenenust 00 OCHOBHBIX TPEOOBaHHAX U IIpa-
BUJIaX HAHECEHUS Pa3MEpOB PacCMATPUBAIOTCA BHIOOPOUHO B 3aBHCHMOCTH OT 3TallOB BbI-
MOJTHEHUS TpaQUUECKUX padoT.

7. OCHOBHBIE TMOJIOKEHUS MO0 CheMKe 3CKu30B. OrmnpeaeneHue sckuza. TpeOoBaHUS K
BBITNIOJIHEHUIO 3CKHM3a. PexoMeH a1y o nociae10BaTeIbHOCTH BBIITOJIHEHUS ICKU3a.

3.4 TemaTHKa CEeMMHAPCKUX/IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKue 3aHsITUS

HauyeprarejbHasi reOMeTPHUs - IEPBbIA ceMeCcTp

[TpakTrueckast padota 1. IIpoenupoBanue TOYKM Ha JIBE€ U TPU B3aMMHO-IIEPIIEHANKYJISIPHBIE TIOC-
KocTH npoekuuil. [Ipoennposanne npsiMoii TMHAN U €€ oTpe3Ka. [lonoxkenne npsMoil OTHOCUTENb-
HO IUIOCKOCTEH ITPOEKIUH.

HpaKTI/I‘{eCKaﬂ pa60Ta 2. Bzaumnoe mosoxenue ABYX MPAMBIX: ITPAMBIC ITapAJUICIIBHBIC, TICPCCCKA-
OIMCECA U CKPCIIMBAKOIIUCCS.

[TpakTraeckas pabota 3. [lnockocts. CiocoObl 3a1aHus MIIOCKOCTH Ha yeprexe. [lonoxkeHnue mioc-
KOCTH OTHOCHUTEJIBHO MJIOCKOCTEN MPOEKIIUH.

[Tpaktnyeckas padora 4. CriocoObl Mpeodpa3zoBaHus YepTexka: nepeMeHa MI0CKOCTeH MPOeKIHiA,
BpallleHuEe BOKPYT OCeil MepneHAUKYJISIPHBIX U NapauIeIbHBIX MJIOCKOCTSIM MPOEKIIUM

[TpakTrueckast pabota 5. CriocoOsl mpeoOpa3oBanus yeprexa: Pabora Nel — no3uronHas 3agada

[TpakTuyeckas pabora 6. MHOTOrpaHHUKH, IpU3Ma, TUpamMuaa. BzanmHoe nepecedeHre MHOTO-
rpaHHUKOB. PaboTra Ne2 — nepecedeHrie MHOTOIpaHHUKOB

[TpakTudeckast pabota 7. KpuBbie TMHHH U TOBEPXHOCTH. YacTHBIE BUABI TOBEPXHOCTEH BpaIICHHUS:
UATUHAP, KOHYC, cdepa, Top.

HNu:xkenepuas rpagpuka (IlpoekunonHoe yepueHue)

[TpakTuyeckas padora 9. OOmme npaBuia oGpopmieHUs YepTexeil: popmarel, MacTadbl,
JIMHAW YepTexa, MpH(TH YepTe:KHBIC, OCHOBHAS HAJIITUCH

[TpakTrueckas padota 10. M300paxkeHusi: BUIbl, pa3pesbl, cedeHusi. OCHOBHBIE MOJIOKEHUSI U OTIpe-
JICTICHMSL.




[Tpaktuyeckas padota 11. [Ipoekunonnoe uepuenue. Pabora Nel — «BpinonHeHne yeprexa qeTaiu
Ha BUJBL: 110 IBYM BHJIaM IOCTPOUTH TPETHUIY.

[Tpaktuyeckas pabdora 12. [Ipoexkunonnoe yepuyenue. Konrponbnas padora Nel — mo n1Bym Bugam
MIOCTPOUTH TPETUI

[Tpaktuyeckas pabdora 13. 300paskeHus: BUIBI, pa3pe3bl, ceueHHs. Pa3pesbl: IpOCThIe U CIIOKHBIE,
MecTHble. CeueHusl: BRIHECEHHbBIC U HAJIOXKEHHBIC

ITpakTnueckas padora 14. I[Ipoekuunonnoe uepuenue. Pabora Ne2 —« BrimonaHeHue scku3a Moaenu
Ha TP W300paXeHUs C pazpe3aMuy (TpU MOJICIIH)

[Tpaktuyeckas pabdora 15. [Ipoekunonnoe yepyenue. Pabora Ne3 - BrimonHeHue ueprexa JeTaiu
Ha Tpu u300pakeHus c paspe3amu: «llo n1BymM M300paXk€HMSM MOCTPOUTH TPEThE C pa3pe3aMH.
HatypanbHblii BUI GUTYpBI CEUCHUS.

[Tpaktuueckas padora 16. IIpoexknronnoe uepuenue. Pabora Ne3 (mponoimkenue) - BeimonHenue
yepTeka JIeTalu Ha Tpu u3obpaxeHus ¢ papesamu: «[lo 1ByM n300paxeHusiM MOCTPOUTH TPEThE C
pa3pe3amu. HatypanbHblil BUJ GUTYPBI CEUCHUS.

3.5 TemaTuka KypcOBbIX IPOEKTOB (KYpPCOBBIX padoT)
KypcoBblie paboTbl/IPOEKTHI HE PETYCMOTPEHBI.

4. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecevyeHne

4.1 HopmatusHbie 10KyMeHTBI 1 'OCThI

1 I'OCT 2.001-73 ECKJI. O061mue moaoKeHus;
2. TOCT 2.109-73 ECK. OcHoBHbIE TpeOOBaHUSI K UEPTEKAM;
3 I'OCT 2.125-2008 ECK/I. IIpaBuiia BBINOIHEHNS SCKM3HBIX KOHCTPYKTOPCKUX J10-

4 I'OCT 2.301-68 ECK/I. ®opmartsl;

5. TOCT 2.302-68 ECK/I. Macmta0sr;

6. T'OCT 2.303-68 ECK/I. JIunuw;

7 I'OCT 2.304-81 ECK. IpudTh! yepTeKHbIE;

8 I'OCT 2.305-2008 ECK/I. M300paxeHus-BUIbI pa3pe3bl, CEUCHMUS,;

9. TOCT 2.307 -68 ECK/I. HaneceHnune pa3mepoB U NpeAeIbHbIX OTKIOHEHH;

10. TOCT 2.311-68. ECK. N300paxkeHue pe3bOsbl.

11. TOCT 2.312-72 ECK/I. YcnoBHble n300paxeHus 1 0003HaYeHUs ILIBOB CBAPHBIX
COE€IUHEHMI;

12.  TOCT 2.315-68 ECK/I. 300paeHnust ynpoIIeHHbIE U YCIOBHBIE KPEMEeKHbIX JIeTa-
JIeit;

13.  T'OCT 2.318-81 ECK/I. IIpaBuiia ynpOoImeHHOTO HAaHECEHNs pa3MEPOB OTBEPCTHIH;

14. T'OCT 2.320-82 ECK/I. IIpaBuia HaHECEHHS pa3MEPOB, JOMYCKOB U MOCAI0K KOHY-
COB;

4.2 OcHOBHAas JuTEpaTypa
1. Kypc naueprarensHoit reomerpuu I'opnon B.O., CemennoB-Oruescknii M.A. Kypc
HayepTaTeNbHOl reomerpun. — M.: Boicmias mkouna, 2006. — 272 c.
2. bponckmit A.M., ®aznynun 3.M., XanauaoB B.A. UwxkenepHas rpaduka (MeTaio-
obpabotka). M.: U3n. uentp «Akanemus», 2013. —400 c.




3. ®@aznynun D.M., XanagunoB B.A. UmxenepHas rpaduka. M.: U3a. neHTp «Akaze-
must», 2011. — 432 c.

4.  ®aznynun O.M., fkoByk O.A. Texuunueckas rpaduka. M.: 3. neHTp «AKagemMus»,
2018.-336c.

4.2.1 JlonoJiHUTEIbHASA JIUTEPaATypa

5. «<HAUEPTATEJIbHASA 'TEOMETPUS. Meroanueckue ykazaHusi K KOHCIIEKTY JIEK-
nuii» / [lox pemaknueii mpodeccopa . M. ®Paznynuna. - M.: MOCIIOJIMTEX, 2019. —
96 c.

6. Meronnueckue ykazanus «MeTpruiecKue 3a/1aqi B HauepTaTeabHoi reomeTpun» /Ilox
penakmueii npod. .M. @aznynmuna. — M.: MOCIIOJIMTEX, 2019. — 40 c.

7. Meronuueckue ykazanus « TeopeTnueckre OCHOBBI HauepTaTenbHOU reomerpumn» Koi-
aexTtuB aBTopoB. [lox pexakuueit mpod. .M. @aznynuna. — M.: MOCIIOJIMTEX, 2019. —
50c.

8. Meronnueckue ykazanus «306paxenus (Buabl, pazpessl, ceuenus)» KomnekTus aB-
topos. [lox penakuueit ®aznynuna 9.M. - M.: MI'TY «MAMU», 2022. — 42 c.

9. Yuebnoe nocobue «IIpaBuia BeIoOIHEHHS pe3b0OBBIX coenuHennin» / KomiekTus aBro-
pos. [lox penakuueii npod. .M. @aznynuna. - M.: MOCIIOJIMTEX, 2021. - 76 c.

10. Yuebnoe nmocobue «IIpaBuia BHIMOTHCHHS IIMTOHOYHBIX, IITUIEBBIX U 3y0YaThIX COCIU-
Henuit» / Komnektus aBropoB. Ilon penakuueii npod. 3.M. ®daznynuna. - M.: MOCIIO-
JINTEX, 2021. - 60 c.

11. Meroauueckue ykazanus «OO1iue npaBuia HaHECEHHs pa3MepoB Ha yeprexax» / Koi-
nextuB aBTopoB. [loa pepakiueit ®aznynuna 3.M. M. - : MOCIIOJIMTEX, 2022.- 68 c.

4.2.3 JJIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCYPChI

[TpoBeneHue 3aHATUI U aTTECTAIMIl BO3MOXKHO B IMCTAaHIIMOHHOM (popMaTe ¢ IPUMEHEHHEM
CHCTEMBI JUCTaHIMOHHOro oOyueHus yHusepcureta (CLHO-LMS) Ha ocHoBe pazpaboTaH-
HBIX Kadenpoil aMeKTpOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazzenam mpo-
TPaMMBI:

Hazsauue D0P

«Haueprarenbhas reo- | https://Ims.mospolytech.ru/course/view.php?id=546
MmeTpus» Yacts 1

«Haueprarenbnas reo- | https://Ims.mospolytech.ru/course/view.php?id=673
meTpus» Yacts 2

«Muxenepnas rpaduka | https://Ims.mospolytech.ru/course/view.php?id=703
(MpOEKIIMOHHOE Yepue-
HUE)»

Pa3paborannbsie DOP BKII0OYAIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHUs padOT B JAMCTAHIIMOHHOM (hopMare yCTaHABIUBAETCS OTIEIbHBIMU
PaCIOpSDKEHUSIMU TIPOPEKTOpa 10 yueOHOM paboTe /WK MEHTPOM y4eOHO-METOHUECKOM
paboTHI.

Kaxnprii crymeHT oOecredeH HWHIMBUAYaTbHBIM HEOTPAaHMYEHHBIM JOCTYIIOM K
AIIEKTPOHHBIM  OuOnMoTrekam yHuBepcutera (http://lib.mami.ru/lib/content/elektronnyy-

katalog).



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
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3 JIneH3M0HHOE M CBOOOJHO pacmpocTpaHsieMoe MporpaMMHoe odec-
nevyeHmne

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

4.4 CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U UH(OPMAILUOH-
Hble CTIPABOYHbIE CHCTEMBI

«TexakcnepT» — crpaBo4yHasi CcUCTeMa, MPEJOCTaBISAIONIas HOPMATHUBHO-
TEXHUYECKYI0, HOPMATHBHO-IIPABOBYIO0 HHPOPMAIUIO: TEX-IKCHEPT.ph

5. Marepua/jibHO-TeXHHYECKOe o0ecreyeHue

Jlis mpoBeieHUs JIEKIIMOHHBIX 3aHATHI UCIIONIB3YIOTCS ayIUTOPUH, OCHAIIEHHbBIE KOMIIbIO-
TE€paMM, UHTEPAKTUBHBIMU JOCKAMH, MYJIbTUMEIUINHBIMU IIpoeKTopaMu U 3KkpaHamu: [IK-
417, TIK-418, IIK-517, TIK-518 . Jlns mpoBeneHus: 1a0OpaTOPHBIX PabOT HCMONb3YHOTCS
aymuropun: [1K-421, IIK-425. Maketsl 1 00pa3ibl 11t 1aO0paTOPHBIX pabOT pa3MEIICHHI B
ayn. [1K-419.

6. Meroauyeckne peKOMeHIANMH

Meroauka npenonaBaHus AUCHUIUIMHBI «HayeprarenbHas reoMeTpuss U MHKEHEP-
Hast rpaduKa» U peasu3amisi KOMIETEHTHOCTHOTO TI0JIX0/1a B U3JI0KEHUU M BOCTIPUSTHH Ma-
Tepuaa MpeaycMaTpUBaeT UCII0JIb30BaHUE CIEIYIOIUX aKTUBHBIX U MHTEPAKTUBHBIX (hOpM
IIPOBE/ICHUS ayIUTOPHBIX U BHEAY IUTOPHBIX 3aHATHM:
— ayIUTOPHBIC 3aHATUSA: JICKIIUA, CEMUHAPCKUE 3aHATHS, TECTUPOBAHUE;
— BHEAYIUTOPHBIE 3aHATHS: CAMOCTOSITEIIBHOE U3yYEHHUE OTAEIbHBIX BOIIPOCOB, IMMOArOTOBKA
K CEMUHApPCKUM 3aHATHUAM.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxHO npoBeneHue 3aHATUN U aTTeCTalMil B JUCTAHIIMOHHOM (opmaTe C Mpu-
MEHEHHUEM CHUCTeMbl JUCTaHUMOHHOro oOyueHus yHuepcutera (CJO-LMS) Ha ocHOBe
pa3paboTaHHBIX Kadeapoi AIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) (cm. m.4.2.3).

ITopsimox npoBeneHust pabOT B IUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OT/EIb-
HBIMU PaclopsLDKEHUSMU ITPOPEKTopa Mo yueOHo padoTte

6.1 MeToanYecKHUe peKOMeHAalu MM AJi4 [penojaBaTeJisd 10 OPpraHu-
3alMM O0y4YeHUs

6.1.1. IlpennonaBarens opraHu3yeT NpenoiaBaHue AUCLUIIIINHBI B COOTBETCTBUU C
TpeboBanusmu "[lonoxenust 06 opranuzanuu o0Opa3oBaTeabHOro npoiecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero ¢punnanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCH-
TeTa.

6.1.2. Ha nepBOM 3aHATHM NPENOJABATEND JOBOJUT 10 CBEJIEHUS CTYIEHTOB COJIEP-
KaHue pabouei mporpammsbl nuctuiuinabl (PI1J]) u npenocTaBiser BO3MOXXHOCTh O3HAKOM
JIEHUS C IPOTrPaMMOi.

6.1.3. [IpenogaBaTenb 0cOOEHHO 0OpaIIaeT BHUMAaHUE CTYICHTOB Ha!
- BUZBI ¥ (POPMBI TPOBEACHUS 3aHATHI IO AUCHUILTUHE, BKIIOYAs MOPSI0K MPOBEICHHS 3a-
HATUH C IPUMEHEHHEM TE€XHOJIOTHI TUCTAaHIIMOHHOTO O0YUYEHHS U CHUCTEMbI JUCTAHIIMOHHO-
ro obyuenus yauBepcureta (CJJO Mocnonurexa);


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

- BUJIBI, COJIEp>KaHUE U MOPSAO0K IMPOBEIEHHUS TEKYIEro KOHTPOJISI yCIIEBAEMOCTH B COOTBET-
CTBUU C (POHIOM OIICHOYHBIX CPE/ICTB;

- (hopmy, coneprxaHue U MOPSIOK IPOBEACHHS POMEKYTOYHON aTTeCTalluu B COOTBET-
CTBUU C (OHIOM OIICHOYHBIX CPEACTB, perycMoTpeHHbIM PIT/I.

6.1.4. loBoUT 10 CBEACHUS CTYICHTOB I'paduK BBHITTOJIHEHHS YUeOHBIX paboT,
npenycMorpenssix PITI.

6.1.5. Heo6xoaumo ¢ camoro Hauasa 3aHATHH PEKOMEHI0BaTh CTYyACHTaM OCHOBHYIO
Y JIOTIOJHUTENBHYIO JINTEPATypy M YKa3aTh MyTH JOCTyNa K HEH.

6.1.6. B Hauase uinu B KOHIIE cEMECTpa JaTh CIIUCOK BOIPOCOB ISl MOATOTOBKH K
MIPOMEKYTOUYHOM aTTECTaluu (IK3aMEHY WM 3a4€Ty).

6.1.7. Pexomenayercs ¢akt o3HakomiieHust cryaeHToB ¢ PITJI u rpadmkom paboTh
NUCHbMEHHO 3a(DUKCHPOBATH MOAINMUCHIO CTYACHTA B JIUCTE O3HAKOMIICHHS C COJEpIKaHUE
PIIA.

6.1.8. [IpenogaBaTenu, BeAyIIUi JICKIIMOHHBIC U TPAKTUUECKUE 3aHATHUS, JOJIKHBI
COTJIaCOBBIBAaTh TEMATUYECKUH TJIaH MPAKTHUECKUX 3aHATHH, UCIIOIb30BaTh EUHYIO CHUCTE-
My 0003HaY€HUN, TEPMUHOB, OCHOBHBIX MOHATUN JUCIUTIIIUHBI.

6.1.9. Ilpu nmoaroTtoBke K J1aG0OpPaTOPHOMY 3aHSITHIO IO TEPEYHIO OOBSBICHHBIX
TEM IPENOJIaBATEIII0 HEOOXOIMMO YTOYHHUTH IUTAH WX TPOBEACHHUS, MPOaAyMaTh (HopMyIu-
POBKHM M COJIep:KaHHE€ Y4YeOHBIX BOMPOCOB, BEBIHOCUMBIX Ha 00CY)KIIEHUE, 03HAKOMUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xoxe cemuHapa BO BCTYNHUTEIHLHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAUUMOCTD
TEMbl CEMUHAPCKOTO 3aHSTHS, OMPEIEIUTh MOPSIOK €ro MpoBEACHUs, BpeMsa Ha o0Cyxjie-
HUE Kaxaoro yuyedHoro Bompoca. [IpuMeHnss QpoHTanpHBIN ONpOC AaTh BO3MOXXHOCTh BbI-
CTYNHUTh BCEM CTYJICHTAM, PUCYTCTBYIOIIMM Ha 3aHSITHH.

B 3akimrounTenbHON 4acTH CEMHHAPCKOTO 3aHSTHS CIEAYeT MOJBECTH €ro HMTOTH:
JIaTh OILICHKY BBICTYIUICHUH Ka)XJO0T0 CTyJACHTa U y4eOHOUM rpynmsbl B 1eJI0M. PacKpbITh 1o-
JIOKUTENbHBIE CTOPOHBI U HEIOCTATKH MPOBEACHHOIO CEMUHAPCKOT0 3aHATHsS. OTBETUTH Ha
BOIIPOCHI CTYIEHTOB. BhIaTh 3a1aHust 11 CaMOCTOSITEIbHOM pabOTHI IO TIOJITOTOBKE K ClIe-
JTYIOIIEMY 3aHATHIO.

6.1.10. Ilenecoobpa3Ho B x0/€ 3alIUTHI JAOOPATOPHBIX PadoT 3a/1aBaTh BHICTYyIIA-
IOIMM U ayJIUTOPUM JOTNOJHUTEIbHBIE U YTOUYHSIONIME BONPOCHI C LEIbIO BBIICHEHUS UX
MO3UIIMI 10 CYIIECTBY 00CYX)AaeMBIX TPOOIIEM.

Bo3moxHO mpoBeneHne 3aHATUN U aTTeCTalluii B TUCTAHIIMOHHOM (opmaTe ¢ Mpu-
MEHEHHEM CHUCTEeMbl TUCTaHIIMOHHOTO oOydeHus yHuBepcuteta (CHO-LMS). Tlopsmok
npoBeJeHUs pabOT B TUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTIEIbHBIMU PACIOpsiKe-
HUSIMHU IIPOPEKTOpa 1o yueOHOH paboTe /Wiy HEHTPOM YueOHO-METOANYECKON paboThI.

6.2 MeToauyeckue yKa3aHUs AJis1 00y4aloUMXCA 10 OCBOEHUIO
AUCHUININHBI

6.2.1. CryneHT ¢ camMoro Hayajga OCBOEHMS AMCLHMIUIMHBI JOJDKEH BHHMATEIBHO
03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUTUTHHBIL.

6.2.2. CtyneHTy HEOOXOIUMO COCTaBUTh AJisi ceOsi rpaduK BHIMOIHEHUS Y4EOHBIX
pabot, npexycmorpeHHbix PITJ] ¢ yuérom TpeOoBaHUM IpYruX AWCUMUIUIMH, U3yYaeMbIX B
TEKYILEM CEMECTPE.

6.2.3. IIpu npoBeeHNH 3aHATUN U MPOLEAYP TEKYIIEW U MPOMEKYTOUYHON aTTECTa-
UM C HCIOJIb30BAaHHMEM HHCTPYMEHTOB HH(OPMAIMOHHOW 00pa30BaTEeNbHONW Cpeibl -
CTaHIIMOHHOTO oOpa3oBanus yHusepcutera (LMS Mocnonutexa), Kak BO BpeMsi KOHTAKT-
HOM paboTHI ¢ IIpenoaBaTeieM, Tak 1 BO BPEMsI CAMOCTOSITENIbHON pabOThl CTYJICHT JIOJKEH
o0ecneynTh TEXHUYECKYI0O BO3MOKHOCTh AMCTAHLIMOHHOIO MOAKIIOUYEHUS K CUCTEMaM M-
CTaHUMOHHOTO OOyueHHs. [Ipm OTCYyTCTBHM Takoil BO3MOXKHOCTH OOCYIUTH CHUTYalHIO C
npenojaBaTesneM JUCHUTIINHBL.



7. ®OoHI OLIEHOYHBIX CPEACTB
7.1 MeToA bl KOHTPOJIAA U OLleHNBaHUs pe3y/IbTaTOB 0Gy4eHus

KoHTponb ycreBaeMOCTH M KadecTBa IMOAIOTOBKM IPOBOJUTCA B COOTBETCTBHUE C
tpeboBanusimu "llonoxenus 00 opraHuzanuu 0O6pa3zoBaTENBHOTO Mporecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE".

JU11 KOHTPOJIS yCIIEBAEMOCTU M KauecTBAa OCBOEHHUS JMCLUIUIMHBI HACTOALIEH Ipo-
rpaMMOH IPeAyCMOTPEHBI CIEAYIOLINE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH yCcreBaeMOCTH (TEKYILUI KOHTPOJIb);
- IPOMEKYTOYHAs aTTeCTalusl.

B mponecce o0yueHHsT MCHOB3YIOTCS CIEAYIOUINE OLIEHOYHBbIE (OPMBI CAMOCTOS-
TEJIbHOM pabOoThl CTY/IEHTOB, OLEHOYHbIE CPEJICTBA TEKYILIEro KOHTPOJS YCIEBAEMOCTU U
IIPOMEXKYTOUHBIX aTTeCTALUN!

B nepBom u BTOpoM cemecTpax:

- IOJIFOTOBKA K J1a0OpaTOPHBIM 3aHSATUSIM, BBINOJIHEHHUE TpaduUecKUX 3aJaHui U UX 3alliu-
Ta; KOHTPOJIbHAS paboTa; TECT; IK3aMEH.

7.2 lllkana U KpUTEPUH OLICHNBAHNS Pe3yJIbTATOB 00yUYeHUSA

[lokasaTesieM OlleHMBAaHHS KOMIETEHLMH Ha Pa3/IMYHbIX 3TAanax ux GopMHUpo-
BaHMUS SBJISETCS JOCTHKEHNE 00YYAIIUMUCS JIAHUPYEMBIX Pe3yIbTaTOB 06yYeHHUsT
10 JUCLUIIINHE (MOAYJIIO).

[llkasnbl oLleHMBaHUSA pe3y/IbTAaTOB MPOMEXKYTOYHOM aTTeCTalluhd U UX ONUCa-
HUe:

dopma npoMeKyTOYHOUM aTTeCcTalu: IK3aMeH.

[IpoMexxyTo4yHas aTTecTanus o6y4yawliuxcsi B ¢popMe 3K3aMeHa NMPOBOAUTCA
0 pe3ysbTaTaM BbINOJHEHUS BCeX BUJIOB y4eOHOW paboOThbl, NMpesyCMOTPEHHbIX
y4eOHbIM IJIAHOM MO JaHHOW JAUCUUIJIMHE (MOJAYJI0), IPU 3TOM yYUTHIBAKOTCA pe-
3yJIbTaThl TEKYLIET0 KOHTPOJISI yCIIEBAeMOCTH B TeueHHe ceMecTpa. OljeHKa cTeneHu
JIOCTYXKEHUSI 00yYaloIUMUCS NJIaHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs MO0 JUCLHUIJINHE
(Moay/0) MpOBOAUTCS MpenojaBaTeseM, BeylIUM 3aHATUSA N0 AUCHUIJINHE (MOay-
JII0) METO/I0M 3KCIIEPTHOU OL|€HKH.

[lo uToraMm nNpoMeKyTOYHOM aTTeCTallMU MO AUCHUIIIMHE (MOAYJII0) BbICTAB-
JIIETCS OI[eHKA «3a4TEHO» UJIU «He 3auTeH0». Heo6X0AMMbIM YCI0BUEM TPOXOXKAEHUS
NpPOMEXKYTOYHOU aTTeCTal MU SIBJSETCS BBINOJHEHWE BCEX BUJIOB paboT, NpeayCcMOT-
PEHHBIX IaHHOW paboyeld mMporpaMMod no AucuuiiavHe «MHxeHepHas rpaduyueckas
MHPOpMaLUs».

Ha paTy npoBefieHUsI IPOMEXYTOUYHOW aTTECTALUU CTYJEHTbl JOJIKHbI BbI-
NOJIHUTb BCe BU/Ibl y4eOHON paboThl, NpefyCMOTPEeHHble paboyeil mporpaMMou mo
aucuuninHe «HadyepTaTesbHasi reoMeTpUsl U MHXKeHepHasi rpaduyecka», a UMEHHO
BBIMOJIHUTh pacuieTHO-Tpadurueckue paboThl - 16 paboT, BBINOJHUTL 1 KOHTPOJbHYIO
pa6oTy. Ec/iv He BbINIOJIHEHBI HEOOX0/JUMbI€e YCJI0BUS, CTYAEHTHI MOJy4al0T He3aueT.

Ixama onenu-
BaHU

Onucanue




BrimonHens! Bce Buabl yueOHOM padoThl, mpeaycmorpennbie PITJ[. Ctynent
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB NPUBEIECHHBIM B
Tabiuax rnokasaresneil, onepupyer NpuoOpPETEeHHBIMU 3HAHUSIMH, YMEHHSI-
3auyTeHo MU, HaBbIKaMH, IIPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH. HpI/I
3TOM MOTYT OBITh JOMYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOUYHOCTH, 3a-
TPYHEHHUsI IIPY aHAIMTUYECKUX OIEpaLUsX, IEPEHOCE 3HAHUM U YMEHUN Ha
HOBBIE, HECTAHJAPTHBIE CUTYAIIHH.

He BbinonzeH oauH uiu 6osiee BUOB y4eOHON paboThl, IPEAyCMOTPEHHBIX
PIIJ. CTyneHT NEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHWM, YMEHUH,
HaBBIKOB IPHUBEJIECHHBIM B TaOJHUIaX IOKa3aTelel, NOMyCKaroTCs 3Haudu-
He 3auteno TEJIbHBIC OIIMOKH, MPOSBISAETCA OTCYTCTBHE 3HAHWH, YMEHHI, HAaBBIKOB IO
psny mokasaTesel, CTyJIeHT MCIBIThIBACT 3HAUUTEIbHBIC 3aTPYAHEHUS IpU
OIIEpUPOBAHUHU 3HAHUSMU U YMEHMSIMU IIPU UX [EPEHOCE HA HOBBIE CUTYya-
LIUH.

7.3 OueHo4HbIe CpeAcTBa
7.3.1. Texkyumuii KOHTPOJIb

Jljig mpoBeieHUs TEKYILLEro KOHTPOJISL IPUMEHSIFOTCS CIeAyIoLe GOpMbL: pacueT-
HO-TpauecKue caMoCTOsITeIbHbIE pa00ThI, KOHTPOJIbHAs paboTa, TECTHI.

7.3.2. IIpoMeskyTOUYHAS ATTECTAUSA

[IpomexyTouHas aTTecTanus NpoBoaUTCs Ha 1 cemecTpe 00yueHus B popme 3auera.

3aueT mpoBOAMUTCA MO OWeTaM, OTBETHI MPEIOCTaBISAIOTCA MUCHbMEHHO C MOCIETy-
IOLUM YCTHBIM cobecenoBaHueM. bunetsl GopmMHupyrOTCS M3 BONPOCOB IMPEACTABICHHOIO
HIUKE TIEPEYHS.

PernameHT npoBeeHust 3auera:

1. B 6uner Bkitouaetcs (4) Bompoca U3 pa3HbIX pa3esioB AUCIUILTHHBI U (OAHO, 1Ba
) MPAaKTUYECKUX 3a/laHus

2. IlepeueHb BOMPOCOB COOTBETCTBYET TEMaM, U3YYEHHBIM HA JIEKIHOHHBIX U J1a00-
PaTOPHBIX 3aHATUSX (TIPHUIIAraeTCs).

3. Bpems Ha mOArOTOBKY NMCbMEHHBIX OTBETOB - 10 40 MUH, yCTHOE coOeceJoBaHue
- 10 10 MUHYT.

4. IlpoBeneHue arrecTaluu (PK3aMeHa) C UCIOIb30BAHUEM CPEICTB AIIEKTPOHHOIO
00yYeHUsI M TUCTAHIIMOHHBIX 00Pa30BATENbHBIX TEXHOJOTHM BHITIOJHSIETCS B COOTBETCTBUU
C YTBEpKIEHHBIM B yHUBepcutere "[lopsakoM mpoBeeHHs MPOMEXYTOYHOM aTTeCcTaluu ¢
MCIIOJIb30BAaHUEM CPEJCTB AIEKTPOHHOIO OOYYEHMsI M JIMCTAHIMOHHBIX 00pa30oBaTeNIbHbIX
TEXHOJIOTHI"

dopma, TpeycMOTpeHHas: Y4eOHbIM IJIaHOM - 3adeT. [IpomexyTodHast aTTectanus
MPOBOJUTCA B CPOKH, YCTAHOBJICHHBIE YTBEP)KJIECHHBIM pACIHUCAHMEM  3a4€THO-
9K3aMEHalMOHHOW ceccud. Jlo aThl MpOBeAEHHs] NMPOMEKYTOYHOW aTTECTAllUU CTYICHT
JIOJI’KEH BBITIOJIHUTH BCE PacUETHO-Tpaduyeckue J1adopaTopHbie paboThl, TPEyCMOTPEHHBIE
HACTOSIICH padodeil mporpaMMon ITUCHUIUIMHEL. [lepedenb 00s3aTenbHBIX paboT U hopma
OTUYETHOCTH TI0 HUM TIPEJICTABIICHBI B TA0JIHUIIE:

Bug pa6OTLI (I)opMa OTUCTHOCTHU U TCKYILICTI'O KOHTPOJIA

PacuerHo-rpaduueckue paboThl, ykazaH- | OopmieHHble pacyeTHO-Trpaduueckue padboThl,
Hble B pazzaeine 3.4.1: MIPEelyCMOTPEHHBIX paboueil mporpaMMoil amc-




IIUIIJIMHBI C OTMETKOU npenoaaBareysd «3a4Tce-
HO», €CJTU BBITIOJIHEHBI U 0OpMIIEHBI BCE pado-
THI.

JIaboparopHas pabora. PacuetHo- | OdopmiieHHBIH 0TUET O padoTe, MPeTyCMOTPEH-
rpaduueckue padbots 1-16. HOIl pabodell mporpaMMoil TUCIUIUIMHBI C OT-
METKOW IpernojaBaTeliss «3auTeHO», €CJIH Bbl-
MIOJIHEHBI U 0)OPMIICHBI BCE PabOTHI.

KonTponbnas pabora Kontponbhuast paboTa, BBIIOJHEHHas Ha MOJIO-
KUTEIBHYIO OLICHKY

Ecnu He BbINONIHEH OJMH WK Oosiee BUAOB y4eOHOM pabOThl, YKAa3aHHBIX B
TabJule, MPEenoJaBaTelb UMEET IPABO BBICTABUTH HEYJOBIETBOPUTENIBHYIO OLEHKY
10 UTOraM MPOMEXYTOUHON aTTeCTALUH.

7.3.3. Bonipocsl 111 NOATOTOBKH K 3a4eTy

Pazgen «HavepraTeabHasi reoMeTpusD»
[.Touka, npsiMast, IIIOCKOCT.

1.IIpoexuny HeHTpanbHbIC U NTapaJlJICIbHBIE.
2.MlHBapnaHTHBIE CBOMCTBA MAPAJUIEIBHBIX IPOEKLIUN.
3.Merox Momnxa.
4.0OpTOroHanbHbIE MPOEKIIMU U CUCTEMA MPSIMOYTOJIbHBIX KOOPIMHAT.
5.Touku B 4™ 4eTBEepTAX NPOCTPAHCTBA
6.IIpoexmuu npsiMoii U oTpe3ka NpsSMOoil IMHUU.
7.0co0ble (YacTHBIE) MOJT0KEHUS TPSIMON JTMHUU.
8.Touka Ha npsMoOI.
9.Cnenpl MpsIMOH.
10.ITocTpoenne HaTypaaIbHOM BETUUYMHBI OTPE3Ka MPSIMON OOIIETO MOJIOKEHHS U YIJIOB
HAKJIOHA MIPSIMOM K MJIOCKOCTSM MPOEKUUN. MeTos MpsMOyTroiabHOrO TPEYTrOJIbHHKA.
11.B3auMHO€E NOJ0KEHHUE IBYX MPAMBIX.
12.TeopemMa o npoenrpoBaHKeE MIIOCKOIO MPSIMOTO yria.
13.Crioco6bl 3a71aHusl TIIIOCKOCTH Ha YepTexke.
14.Cnenpl naocKocTy.
15.1Ipsimast 1 TOYKA HA INTIOCKOCTH. Y CIIOBHE MTPUHAUIEKHOCTH TOUYKH TIOCKOCTH.
16.ITpsiMble 0COOOT0 MONTOKEHUS Ha TUIOCKOCTH. JIMHKUA HanOobIIero HaKkJIoOHa (JIMHUS CKa-
Ta) MJIOCKOCTHU K IJIOCKOCTH MPOEKIUH.
17.IToctpoenue nuuum nepecedenus 2™~ miockocre. (I mo3urmonHas 3agayda)
18.1IpaBuio nocTpoeHus JMHUM IlepeceyeHus 2™ MI0CKocTed B 00IIeM ciryyae.




19.ITocTpoeHune npsIMO IMHUU U TIFIOCKOCTH MapajuIeIbHBIX MEX]Ty COOOM.
20.ITocTpoeHne B3aMMHO NapajuieIbHBIX MNIOCKOCTEH.

21.ITocTpoeHne TOUKHM NepecedeHus MpsiMoi U mIockocTH. (I[TpaBuio moctpoeHws)
22.ITocTpoeHne B3aUMHO NEPIEHAUKYIISIPHBIX MPSAMOU U IIIOCKOCTH.
23.IlocTpoeHne B3auMHO NMEPIEHANKYISIPHBIX MIIOCKOCTEH.

24.ITocTpoeHue MpoeKIUii MHOTOTPAaHHUKOB M pa3BEepTKU OOKOBOI MOBEPXHOCTH.

II.Crioco6s1 mpeoOpazoBaHust YepTexKa.
1.Crioco6 nepeMeHsl IMII0CKOCTEH MPOSKITHA:
- OTIpe/IeTICHNE HATyPAIbHOM BEJTMUMHBI M YTIIOB HAKJIOHA MPSIMOM K TUIOCKOCTSIM IPOEK-
LM,
- OTIpe/IeICHNE HATyPAIbHOM BETMUMHBI 331aHHON TUIOCKOCTH U YTJIOB €€ HaKJIOHA K
IJIOCKOCTSIM IIPOEKIIN;
- OTIpe/IeTICHNE KPATYAUIIIETO PACCTOSHUS MEKAY CKPEIIMBAIOIIMMHCS PSIMBIMU;
- OTIpe/IeICHNE HATypAIbHOM BETMYUHBI IBYXIPAaHHOTO YIJIa.
2.Cnoco06 BpaiieHus:
2.a. Crioco6 BpalieHusi BOKPYT MPOSHUPYIOLIUX MPSIMBIX:
- OllpeieJIeHHE HATypajJbHOM BEIMYMHBI OTPE3Ka MPSAMOI U YIJIOB HAaKJIOHA
e€ K TUIOCKOCTSIM MPOEKIi;
- COBMEIICHHUE TOYKH C 33JJaHHOU TJIOCKOCTHIO (TIOBEPXHOCTHIO).
2.06.Crioco6 BpaleHust BOKPYT JUHUH YPOBHS (TOPU30HTAIH, (PPOHTAIIH):
- OIpeJeNieHe HAaTypaJIbHOM BEIMYMHBI OTPE3Ka MPSMO JTMHHH;
- ONPENICIICHUE PACCTOSIHUS OT TOUYKH JI0 3aJaHHOM TIPSIMOM;
- ompejelieHre HaTypalbHOM BEIMYMHBI INIOCKOCTH TPEYTOJIbHUKA;
- OTIpe/IeTICHNE YTIIa MEXKAY MPSMOM U INIOCKOCTHIO;
- OIpeJIeICHNE yTria MEeXIY MIIOCKOCTIMHU.
3. Croco0 Bparienus 0e3 yka3zanus oceid BpameHus. Crioco0 ImIocKomapaieIbHOTO Tepe-
MEILEHHSL:
- OIpelieIeHue HaTypaJbHOW BEIUYMHBI OTpe3Ka HpSAMOM U yrjioB eé
HaKJIOHA K MJIOCKOCTSIM TPOCKIIHIA;
- OTIpe/IeTICHNE BEIMIUHBI IBYXTPAHHOTO yTJIa;
- OlIpe/ieIeHne HaTypaJlbHOM BETMUMHBI 33/1aHHON TJIOCKOCTH.

[II.KpuBbIE TOBEPXHOCTH.

1. Crioco0O»! 3aaHus 1 U300pa’keHUs! IOBEPXHOCTEN Ha yepTexxax. Kapkac moBepXHOCTH.
2. IToBepxHOCTH BpalieHus. BUHTOBbIE MOBEPXHOCTH.
3.IlocTpoeHune HEAOCTAIONICH MPOEKIIMK TOYKHU, TpUHaAIekKaIieil mosepxHocTH. (IIpaBuiio)
4. IIpoBenieHue MIOCKOCTEHN, KacaTeNbHBIX K KPUBBIM TOBEPXHOCTSIM.
S.ITocTpoeHue TMHUHU cpe3a, NEPECCUEHNE JIMHUU CPe3a MOBEPXHOCTH 33JJaHHOU ITIOCKO-
CTBIO.
6.IToctpoenue pa3BepTku KpuBoi nmosepxHocTH. (Llununapa, konyca)
7.IlocTpoeHue ToUeK nepecedeHust MOBEPXHOCTH TpsaMoit (kpuBoit) nunuei. (I1pasmio).
8.Iloctpoenue MMHKUM TiepecedeHns (JIMHUM Mepexoaa) 27~ moBepXHOCTEH BpallleHus:

- c1moco0 CeKyIInX MOBEPXHOCTENH;

- crmoco0 KOHIIEHTPUIECKUX cdep;

- Ccmoco0 IKCHEHTPUIECKUX cep.

9. [TocTpoenue nuHUM nepecedenus 2™ mopepxuocrei 27°

nopsaka. Meron Monxka.

Bomnpocel 11 OATr0TOBKH K 3a4eTy no pasaeny «MHxkenepHas rpapuxa» (Ilpo-
EeKIMOHHOE YepYeHue)

IIpoexnuonHoe yepuenue:



1.HazoBuTE OCHOBHBIE JTMHUH YepTEXkKa, UX HA3HAUCHUE U TapaMETPHI.

2.HazoBute ocHOBHEIE (POPMATHI M KX pa3MEpPHI.

3.Kak nonyyatoT 1 0003Ha4aloT AOMOJHUTENbHbBIE PopMaThl? YKaXKUTE pa3Mephl JINCTa
dopmara A4x3.

4.I'ne na yeptexxke popmara A4 pacnonararoT OCHOBHYIO HAJMKCh U T/l €€ pac MojararT Ha
OCTaJIbHBIX (popmarax?

5.Yto Takoe Macmtab? Ha3zoBuTe cTangapTHBIC MacIITaObl YMEHBITICHUS U YBEIIMUCHUS?
6.Yto Takoe MacmTaObl yBeIMUEHUS M yMeHbIIeHHs? Kakue yka3plBatOT pa3Mepsl U3IEIUS
IIPU BBITIOJTHEHUH €T0 YepTexka B MacuiTade yBeIMYeHHS UM YMEHbIICHHUS?

7.YUto Takoe MpoIMCHBIC U CTpOoUHbIe OyKBEI? Uem onpenensiercs pazmep(Homep) mpudra?
8.HazoBute paznuity mexay mpudramu tuma A u b. KakoBa BeicoTa apabckux mudp 11
Ka)X70ro HoMmepa mpudTa?

9.Uto Ha3wiBaeTcs BuaoM? Kakoii BUT Ha3bIBa€TCs TIIaBHBIM M KaK OH BBIOMpAeTCs?

10.Kax nmosty4atoT OCHOBHBIE BU/IbI, KAK OHU HA3bIBAIOTCS U PACIIOJIATralOTCsl Ha yepTexe?
11.B kakoM ciydae Ha 4epTeKe HAHOCUTCS Ha3BaHUE BUAa? UTO 03HAYaeT 3HAK «0», KAKOBa
ero (hopma, pa3mMepsl U B KAKOM CIIy4yae M Kak OH HAHOCUTCS?

12.Kakoe n300pakeHre Ha3bIBAIOT CEYCHHUEM M JIJIS YeT0 ero npuMeHstoT? Kakumu JTuHus-
MU OOBOJIAT BHIHECEHHBIC U HAJIOKEHHBIE CCUCHMUSI?

13.Kakoe n300pakeHrne Ha3bIBatOT pa3pe3oM? [ 4ero npuMeHs 0T pa3pe3ni?

14.Yem oriunuaetcs paszpes oT ceueHus1? Kakue pa3pes3sl Ha3bIBalOT CII0KHBIMU?

15.B kakux ciiydasix UCHOJB3YIOT BEIHOCHBIE AsieMeHThI? Kak odopmitsior n3zobpaxenue
BBIHOCHOTO 3JieMeHTa?

16.Kak yka3biBaeTcsi MaciiTad, B KOTOPOM BBIIIOJIHEH BHIHOCHOH 371eMeHT? MOKeT Jin BhI-
HOCHOM 3JIEMEHT COJIepkKaTh MOJAPOOHOCTH, HE YKa3aHHBIE HA OCHOBHOM M300paXKCHUH U3-
JIENUS, U OTJIMYATHCS OT HETO 1O COJIeP:KaHuI0?

17.Kak nu300pakaroTcs CAMMETpUYIHBIC GUTYPHI? B KaKuX Ciydasix JOITyCKACTCsI COSAHHSITh
MOJIOBUHY BUJIA U MOJIOBUHY pa3pe3a U KaK BHIMOIHSIIOTCS 3TH U300paxeHHs?
18.M300a)xeHne CIJIONIHBIX BaJIOB, BUHTOB, 3aKJIENOK. M300pakeHue pazpe3oB pedep xecT-
KOCTHU WJIM TOHKUX CTEHOK.

19. Yto Takoe BhIKATHIBAHKWE OTBEPCTHS B CEKYIIYIO TUIOCKOCTh U KaK OHO 0(OPMIIAETCS
IIpU BBINIOJIHEHUH pa3pe3a’

20.N300paxenue aeranei ¢ pazpsiBoM. HamoskeHHast mpoeKIus.

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

22 Kakwue Gpopmbl CTpeIoK, UCMONIB3YIOTCS HA KOHIIAX Pa3MEPHOUN TUHUHM U TPUMEPHOE CO-
OTHOIIIEHUE €€ DIIEMEHTOB?

23.B xakoM ciydae CTpEJIKU Ha pa3MEpPHOM JIMHUM HAHOCATCS TOJIBKO C OJHOM CTOPOHBI, a
pa3mepHasi IMHUSI IPOBOJAMUTCS 33 OCh H300pakeHus1?

24 Kaxk npoBOJAT BBIHOCHBIE U pa3MEpPHBIE JIMHUY PU HAHECEHUH pa3Mmepa yria’?

25.Kak pacnonaratoT pa3MepHbI€ Yrciia M0 OTHOIICHHUIO K pa3MepHbIM JMHUsIM? Jlomycka-
€TCsl JIM TIEpeCceYCHHNE Pa3MEPHBIX YHCEI U CTPEIOK pa3MEpHBIX TUHUN KaKUMU-THOO0 TNHU-
MM depTexa?

26.B xakux ciayyasx JMHEWHbIE U YTIIOBbIE pa3Mepbl HAHOCSTCS Ha MOJIKE IMHUU-BBIHOCKE?
27.B KakuX eIMHNIAxX YKa3bIBalOT JIMHEWHBIE pa3MeEphl HAa YEPTEkKax, U B KAKOM CIIydae 3TH
€MHUIIBI 0003HAYAIOTCS HA YepTexe?

28.B kakux equHUIIAaX YKa3bIBAIOT YIJIOBBIE pa3MEPhl U MTPOCTABIISIFOT JIM 3TU €UHUIIBI Y
pa3MepHBIX yucen?

29.KakoBbl MUHUMAJILHBIE PACCTOSHUS MKy IMapauIeIbHBIMUA Pa3MEPHBIMU JIMHUSIMHU U
MEXIy pa3MEepHOM JIMHUEH U JIMHUEW BUAUMOTO KOHTypa?

30.Kak pexomMeH1yeTcs pacnojiaraTb pa3MepHbIE YKCia MO0 OTHOIIEHUIO K HECKOJIBKUM Ia-
paJUIeTbHBIM WM KOHIICHTPUYECKUM pa3MepHbIM TuHuAM? Kak cienyer yka3blBaTh MEHb-



e ¥ O0JbIIKME pa3Mephl IO OTHOIICHHUIO K KOHTYPY W300pakeHHsI, 9TOOBI pa3MepHBIC U
BBIHOCHBIC JIMHUHN HEC HepeCGKaJII/ICB?



	ИнжГраф титул.pdf
	B1.1.9_Inghenernaya_grafika.pdf
	Б1.1.9 Инженерная графика.pdf

	Инжграф подписи 2ой лист.pdf
	B1.1.9_Inghenernaya_grafika.pdf
	Б1.1.9 Инженерная графика.pdf

	содержание.pdf
	B1.1.9_Inghenernaya_grafika.pdf
	Б1.1.9 Инженерная графика.pdf

	23.03.03_ Инж. граф (профиль Автом и трансп-логич системы) гр. 251-121.pdf

