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[NOACHUTEJIBHAA 3AIIMCKA

[Ipeamer «MHxeHepHas rpaguka» CIYKUT OCHOBOM TEXHUYECKOW MOATO-
TOBKH MHk’eHepoB. Kypc mocneoBaTesibHO paccMaTpUBaET PEIICHUS 3a/1au MHKe-
HEpHOU TpadUKu TPaJAUIIMOHHBIMU CPEACTBAMHU ITyTEM HM3yUEHHUS €ro TeopeTHye-
CKOM 0a3bl, a 3aTeM U OTPaOOTKU MPAKTUYECKUX HABBIKOB BhIUEPUUBAHUS OO0BEK-
TOB TEXHUYECKOTO YEPUEHHUS B COOTBETCTBUU C HOPMaMH, IIPaBUJIAMHU U CTaHIAp-
TaMU Ha CITOCOOBI H300pakeHUs U 0POPMIICHUS YEPTEIKEH.

B pasnene «HaueprarenbHas reoMeTpusd» U3J0KEHA CUCTEMA MPAMOYTOJIb-
HBIX TPOEKUUH, MPU MOMOIIN KOTOPOH CTPOSTCS H300pa’keHUs MPOCTPAHCTBEH-
HBIX (popM 00BEKTOB Ha MIockocTU. HaueprarenbHas reOMeTpust SIBISETCS OJHUM
U3 pa3/iesoB T€OMETPUU, B KOTOPOM MPOCTPAHCTBEHHBIE (DUTYPHI, MPEACTABISAIO-
e co00M COBOKYITHOCTh TOYEK, JIMHHUM, MOBEPXHOCTEHN, U3y4arOTCs M0 UX MpPO-
EKIIMOHHBIM HM300pakeHUsIM Ha IiockocTH. CremoBarenbHo, pasnen «Hauepra-
TEJIbHAsI TEOMETPUS) SBISIETCA TEOPETUUECKON 0a30H /JIsi HOCTPOEHUS YepTexel u
pelIeHUs IO UMEIOIIEMYCSl U300pakeHUIO NMPUKIAAHbIX 3a1au. M3yuenue pa3nena
«HaueprarenbHas TeoMeTpus» NPUHOCUT OOJBIIYIO MOJIB3Y ISl Pa3BUTHS IPO-
CTPAaHCTBEHHOT'O IPEICTABIICHHUS, JIOTHYECKOTO MBIIIJIEHUS Y CTYJIECHTOB M 3aKja-
JbIBAa€T OCHOBY JUIS ajibHEIIEro u3ydeHus pasaena « M HxenepHas rpaguka.

Kax npaBuito, nenslid psii TEXHUYECKUX AUCLUIUIMH CTYJIEHTHI U3y4aroT I0-
cie okoHuaHus Kypca «MHxeHepHasd rpadukay. Iloaromy B uepTexax, BBIIOJ-
HSIEMBIX CTYJEHTaMH B paMKaxX Kypca, JOMYCKalOTCSd HEKOTOPbIE YNPOIIEHHS IO
CPABHEHUIO C 3aBOJCKHMH YepTexaMu (OTCYTCTBHE JOIYCKOB M IMOCAJIOK, yKa3a-
HUS O TepMOOOPAOOTKE U IIEPOXOBATOCTH MOBEPXHOCTEN U T. 1.). [lodHOCTBIO OB-
JaIeTh BBITIOJHEHUEM U YTEHHUEM YEPTEKEH MOKHO TOJIBKO MOCIE U3YYEHUSI COOT-
BETCTBYIOIIMUX OOLIEMHKEHEPHBIX U CHEIIUAIBHBIX TUCIUIUIVH.

B BbICIIEM TEXHHYECKOM yueOHOM 3aBEJIEHUU IOCie u3ydeHus Kypca «MH-
KEHepHas rpauka» CTYIAEHTbl JOJDKHBI YMETh IOJIb30BAThCS COBOKYMHOCTBIO
Ir€OMETPUYECKUX CBEIAEHUM, COCTABIISIIOIIMX OCHOBY KOHCTPYKTOPCKOM MOJArOTOB-
KM MOJIOZBIX CIIELUAIINCTOB, 1 UMETh TBEPbIC HABBIKW BBINIOJHEHUS T€OMETpUYeE-
CKHUX TOCTPOEHUH B COOTBETCTBHM C JCHCTBYIOIIMMHU CTAHAAPTAMHU C ITOMOIIBIO
KaK TpaJULIMOHHBIX METO/I0B (BPYUHYIO), TAK U aBTOMaTU3UPOBAHHBIX.

Heabro usyuenus npeamera «MHxeHepHas rpapuka» spisercs Gopmupo-
BaHHE Yy CTYJICHTOB 3HAHUI, YMEHHI U HABBIKOB UT€HUSI U BBIMIOJHEHUS PA3TUYHON
rpaduyueckoil JOKyMEHTAIMH, TPUMEHEHUE MMAKETOB MPUKIIATHBIX MPOrpPaMM KOM-
NBIOTEPHOUN TpadUKu, KOTOpass KOHKPETU3UPYETCA B CIEAYIONIMX y4eOHbIX 3a7a-
yax:

— W3Y4YEHUE METOJOB CO3JaHusl M300paKe€HUU MPOCTPAHCTBEHHBIX TEJ Ha
MJIOCKOCTH;

— U3y4YEHHUE CIOCOOOB pElIeHUs MO3ULMOHHBIX U METPUYECKHUX 3aj]ad, CBS-
3aHHBIX C 3TUMH TEJIaMU, TI0 UX U300paKEHUSIM Ha MJIOCKOCTH;

— o0yueHue croco0amM M300paKeHUsT Pa3INYHbBIX JeTaNei, COOPOUHBIX €1-
HULl, MAIIKH U T.I. B IPSIMOYTOJIbHBIX M1 aKCOHOMETPUYECKUX MPOECKUMUSX (BBIIOI-
HEHHE YepTEekKENn);



— PpAa3BHUTHE HABBIKOB MBICICHHOTO IIPEJICTABICHUS NPOCTPAHCTBEHHBIX
dbopM maluH, y370B, AeTajleld U T.I., M300pa)KEHHBIX HA yepTexkax (YTCHHE uep-
TeXeH);

— U3Yy4YE€HHE OCHOBHBIX MPaBUJI U HOPM O(POPMIICHUS U BBINOJIHEHUS YepTe-
dKEW M JPYTrUX KOHCTPYKTOPCKHX JTOKYMEHTOB, YCTAaHOBJIEHHBIX CTaHIapTaMH
Enunoii cucremsl koHCTpyKTOpcKoM gokymenTtanuu (ECK]I);

— OCBOEHHUE TEXHUKU BBITIOJTHEHUS YEPTEKEN.

B mpounecce n3ydenus Kypca CTYIEHT JOJDKEH IMOATOTOBUTHCSA K BBINOJIHE-
HUIO rpaUuecKoil YacTu pacueTHO-TpapuuecKuX paboT U KypCOBBIX MPOEKTOB IO
CHEIHUAIBHBIM JTUCHUIUIMHAM, a TAK)KE TUIUIOMHOIO MPOEKTAa.

B kypce «mxenepHas rpaduka» Ha OCHOBAHWHU IMpaBMJI pa3pabOTKU KOH-
CTPYKTOPCKOM JOKYMEHTAallMM B COOTBETCTBHM C JEHUCTBYIOIIMMH CTAHAAPTAMH
ECK/I, a Takxe ¢ y4eToOM INPaKTUKH U OIbITa TPOEKTUPOBAHUS, CTYJEHTHI MOJY-
YaroT MPEACTABJICHHUE O JeTalsIX, COOPOUYHBIX AMHUIIAX U MX YEPTEKax, a TaKkKe
3HAKOMSATCS C 3JIEMEHTAMU KOHCTPYUPOBAHMS ACTAICH U 3JIEMEHTaMH TEXHOJIOTUU
ux 00paboTku. B kypce paccmarpuBaeTcs MaTepuall 1o OCHOBHBIM pa3jiesiamM Ma-
IMIMHOCTPOUTENIBHOTO YepueHUs: O(QOPMIICHUIO UYEPTEKEH, BBIIOJHEHHUIO IMPSMO-
YTOJIbHBIX U aKCOHOMETPUUECKUX M300pakeHUH, U300paKEHNI0 KOHCTPYKTUBHBIX
3JIEMEHTOB JleTaJled MallliH, 00O3HAUEHUsIM Ha yepTexax, MpaBUiIaM HaHECEHUS
Ha YEePTEXKU Pa3MepOB, N300paKECHUIO CTaHIAPTHBIX U3ENINN, YTEHUIO COOPOUHBIX
yepTexel, pa3paboTke M300paKeHH Kak OTHAEJIbHBIX THUIOBBIX JAETajleil, Tak U
COOPOYHBIX €IMHULl MAIIUH.

BrInyCKHUK HOJKEH 3HATH!

- 3aKOHOMEPHOCTH TOCTPOCHUSI M YTEHHS] M300pa’KeHUU TEeXHUYeCKux (opM Ha
KOMIUIEKCHBIX M1 aKCOHOMETPUYECKUX YEPTEKAX;

- CrocoObl PElIeHUs] METPUYECKHUX 3aJlady Ha OINpEJEeTeHHE PAaCCTOSHUM U YTJIOB
MEX/1y T€OMETPUUYECKMMH 00pa3aMu, HaTypaJibHble BEIMYMHBI TNIOCKUX (PUTYP;

- 3aKOHOMEPHOCTH 00pa30BaHMsI TPAHHBIX U KPUBBIX MOBEPXHOCTEN, METO/IbI KOH-
CTPYMPOBAHUS HA UX OCHOBE TEXHUUYECKUX (POpM;

- CTaIUU IPOECKTUPOBAHMS M COOTBETCTBYIOUIYIDO MM TEXHUYECKYIO IJOKYMEHTa-
LI,

- COJEp’KaHHWE TOCYAapCTBEHHBIX CTAaHAAPTOB PETJIAMEHTUPYIOMIMX IMOPSIOK BBI-
HOJIHEHUS U 0(OPMIICHHSI YepTEkKEH;

- KOMaHJbl YEPUEHHUs], pEJaKTUPOBAHHUS, HAHECEHUS pa3MeEpPOB, 0(hOpMIICHHS Yep-
TeXa B OJIHOM U3 rpaUUeCKUX KOMIBIOTEPHBIX CUCTEM;

yMeThb!

- CTPOUTH U300paKEHHs] TPOCTPAHCTBEHHBIX TEXHUYECKUX (POPM Ha KOMILJIEKCHOM
YEPTEKE U B AKCOHOMETPHH,

- 0pOpMJISATh M YUTaTh MAIIMHOCTPOUTENbHBIE YepTexu (pabouue, cOOPOUHBIE,
o01Iero B1aa, CXeMbl) pyKoBOACTBYsCh ctanaaptamu ECKJl u cipaBoyHnKamu;

- CHUHTE3UpPOBaTh TEXHUYECKHE (POPMBI M3 KOHCTPYKTUBOB C NMPUMEHEHHEM KOM-
NBIOTEPHBIX TEXHOJIOTH;

BJIA/IETh!

- metonamu 2D u 3D-MopenupoBaHus pazIUYHBIX TEXHUYECKUX (opMm Ha Oasze
KOMITBIOTEPHOU TPpaPUIECKON CHCTEMBI;



- HaBbIKAMM NPUMEHEHUWs 3HAHWW HAYEPTATEIBbHOM T€OMETPUU U WHXKEHEPHOU
rpaduky Uit petieHus] KOHCTPYKTUBHBIX 3a]1ay.

B nporecce n3yuenus HauepTaTeIbHOU TreOMETPUH U MHKEHEPHOU rpaduKu
BBIITYCKHUK JIOJDKEH Pa3BUTh CIEAYIONINE KOMIIETEHIUU:

BIIK-9. Bnangers crnocob6amu rpaduyeckoro M300pakeHUs MPEAMETOB Ha
IJIOCKOCTH U B MPOCTPAHCTBE, TpeOOBaHUSIMU ENMHON cHCTEMBI KOHCTPYKTOPCKOM
JIOKyMEHTAI[MHU; CO3/]aBaTh YEPTEKU JETaleH TEXHOJIOTMYECKOro 000pyAOBaHUS;
oopMIIsITh U pa3pabaThIBaTh KOHCTPYKTOPCKYIO MokyMeHTanuto (1-36 01 05);

BIIK-5. O6manath HaBBIKAMH HATJISTHOTO MPEJCTABICHUS NETajle U KOM-
MJICKCOB TEXHUYECKUX CHCTEM, YTCHUS YEPTEKEH W MCIOIH30BAHMS KOMITBIOTEP-
HBIX TEXHOJIOTHH ISl PEIICHUS 3a]1a4 KOMITBIOTEPHOTO MPOSKTUPOBAHUS TEXHOJIO-
THYECKUX MPOIIECCOB, OCHACTKU U 00opymoBanus (1-42 01 01).

Oo0111ee KOJIMYECTBO YacOB, OTBOAMMBIX HA U3YUCHHE YU€OHOW AUCIUILTUHBL:
11 crienranibHOCTH 1-36 01 05 «MammiHbl U TeXHOJIOTHsE 00paboTKH MaTepUaIoB
naBieHueM» — 240 4acoB; TPy10€MKOCTh Y4€OHOM AUCIUILIUHBI, BRIPAKEHHAS B
3a4eTHBIX eUHHUIAX — 6; 1 cneruaibHocTy 1-42 01 01 «MeTamnyprudeckoe
MIPOU3BOJICTBO U MaTepuanooopadoTka (mo HarpaBiaeHusM)» — 240 gacoB; Tpya0-
€MKOCTb yU4eOHOM NUCIMIUIMHBI, BBIPAKEHHAs! B 3a4E€THBIX €IMHUIIaX — O.



Pacnpenenenne ayauTopHOro BpEMEHHU 110 BUJIAM 3aHATHN, KypcaM U CeMe-

CTpaM:
JlneBHOE 3a0YHOE COKPAIEHHOE
1-36 01 05, 1-42 01 01 1-1201 01
Kype 1 i
Cemectp 1,2 1,2
Jleknuu 34 8
(dacoB)
[IpakTHyeckue 68 10
(cemuHapcKue)
3aHATUA (4ACOB)
JlabopaTopHbIie
3aHATUA (4ACOB)
Bcero 102 18
ayJIUTOPHBIX (4aCOB)
@DopMBbI TeKyIIIEH aTTeCTallMy N0 Y4eOHOU JUCITUTIIINHE
DK3amMeH 1 cem. 1 cem.
3auet (nuddepeHnup.) 2 ceMm. (mud.) 2 cem. (nud.)
PI'P 1,2 cem. -




COHEPXAHUE YUYEGHOI'O MATEPHAIJIA.

Paznen 1.HaueprarenbHas reomerpus

Tema 1. Bregenue. [Ipenmer HauepTatenbHas reOMETpUSI.
OcHoBHBIE TpeOoBaHUs K M300pakeHussM. Meton npoekuuii. LlentpansHoe
Y TIapaJJIeIbHOE MTPOELIMPOBAHNUE.

Tema 2. IIpoenupoBanue TOYKH U OTPE3KA HA 2 U 3 TUIOCKOCTH MPOCKIIHM.
Koopaunatel touek. PasznmuuHble ciiyyaun pacnoJIOKEHHsI OTpe3Ka IpsSMOU
OTHOCHUTEJBHO INIOCKOCTEN NMpoeKkunid. [IpuHa1Ie:KHOCTh TOUKY MPSAMOM.

Tema 3. I1n0CKOCTB.
Crioco0sl 3a71aHusI TUIOCKOCTH Ha yepTtexe. [lonoxkeHne miockocTu 0THOCH-
TEJIbHO IJIOCKOCTEN MPOEKIIHUM.

Tema 4. Ilepeceduenune npsamoin ¢ IIOCKOCTHIO.
[lepeceuenne npsiMON C IJIOCKOCTBIO YACTHOTO IOJIOKEHHs. llepeceuenne
OpsIMON OOILEro MOJIOKEHHUSI € IJIOCKOCThIO 00Iero nosnoxenus. OnpeneneHue
BHUJIMMOCTH 3JIEMEHTOB YEPTEKA.

Tema 5. B3auMHO€E NIOJ1I0KEHUE MPSIMOM U INIOCKOCTH, IBYX INIOCKOCTEH.
[TapannenbHOCTh MPAMOW U IUIOCKOCTH, 2-X MIOcKocTel. [leprnienaukymsp-
HOCTB IIPSAMOU U INTOCKOCTH. [lepnenanKyasspHOCTh 2-X IIIOCKOCTEN, 2-X MPSIMBIX.

Tema 6. Kpussie. [loBepxHOCTH.
CriocoObl MOCTPOEHUsI OCHOBHBIX KpUBBIX 2-To mop. IloBepxHocTtu. Tumbl
ITIOBEPXHOCTEMN.

Tema 7. CedyeHus IIOCKOCTSMH MOBEPXHOCTEM.
CeueHnue rpaHHbIX U KPUBOJIMHENHBIX TOBEPXHOCTEN TNIOCKOCTBIO YACTHOTO
nosnokeHus. [ [puHauIe:kHOCTh TOUKM TOBEPXHOCTH.

Tewma 8. CiocoObI mpeoOpa3oBaHus OPTOTOHAIBHBIX MPOCSKITUA.
Meton mepeMeHbl IUIOCKOCTel mpoekmuii. OCHOBBI crocoba BpalieHUS.
BpanieHre OTHOCUTENBHO MPOCHUPYIOLIEH NpsMori. MeToa IIOCKOo- mapauielib-
HOTO Tiepemenienns. Crioco0 BpalieHusl BOKPYT JIMHUH YPOBHSI.

Tema 9. BzauMHOe nepecedeHne NOBEPXHOCTEN.



[Iepeceuenne rpanHbIXx noBepxHOCTER. [lepeceueHne KpUBONIMHEWHBIX MO-
BEPXHOCTEM.

Tema 10. PazBepTku.
Meron tpuarynsaunu. MeTos pacKaTKH.

Pasnen 2. UmxenepHas rpaduka

Tema 1. Bunsl. Pa3zpessl. Ceuenus.

N300paxkenust — BUAbI, pa3pesbl, ceueHus. Buabl OCHOBHBIC, JTOTIOJHUTEb-
Hble, MecTHbIe. CoJiepikaHne pa3pes3a, ero MOCTPOSCHUE U MOJI0KEHUE OTHOCUTEIIb-
HO JIpyrux n3o00paxxeHui (mpoekiuuii). OcCOOEHHOCTH pa3pe30B: pacceyeHue JieTa-
JIM MBICJICHHO, IaHHBIN pa3pe3 He BJIEUET 3a CO00M M3MEHEHUE JIPYruX n300pake-
HUH, TOITyCKaeTCs n300pakaTh HE BCE, UTO JIKHUT 3a CEKYIIEH TIOCKOCTHIO.

[Ipocteie paspesnl, ux w3o0paxkeHue u obo3HadeHne. COCTMHEHHE YaCTH
BH/JIA C YaCThIO pa3pe3a, MOJOBUHBI BUA C TTOJOBUHON pa3pe3a. MecTHbIC pa3pesbl.
HakonHbIe pa3pessl, UX MOCTPOCHUE, TTOJIOKEHUE Ha YepTekax U 0003HAUCHUS.

CrnoxHble pa3pesbl, ux kiaccuukanua. CTyneH4aTble U JIOMaHble pa3pesbl,
ux oOpa3zoBaHue u ob6o3HaueHue. OCOOCHHOCTH MOCTPOEHUS CIOKHBIX Pa3pe30B.
VYCIoBHOCTH W YNPOIIEHHS TPHU BBIMOJHEHUN pa3pe3oB. O0o3HaueHue rpaduye-
CKHUX MaTepHaJIOB HA YePTEkKax.

Ceuenus (onpenenenue). Knaccudukarus ceuenuit. HopmansHbie ceueHus,
BBIHECEHHBIC M HaJIO)KeHHbIC. HecuMMeTpuuHble cedeHUs, BEBIHECEHHBIC U HaJIO-
JKEHHbIE, UX 0003HauYeHue (B TOM 4HMCIE B pa3pbiBe M300paxeHus). CuMmeTpud-
HbIC CEUYCHUS, BHIHECCHHBIC M HAJOKEHHBIC, UX BBIUYEPUMBAHHE W TOJIOKEHHE Ha
yeprexke. BoluepurBaHue HaJIOXKEHHOTO CeYeHUs, ero o0o3HaueHue. BoruepunBa-
HUE M 0003HAYCHUE HECKOJBKUX OJMHAKOBBIX CEYCHUH B TOM YHCIIE, KOT/Ia CEeKY-
IIME TJIOCKOCTH HANPABJICHBI O] Pa3HBIMU YTJIaMH. BBITIOJIHEHWE CEUYCHHUSI, TUTOC-
KOCTh KOTOPOTO MPOXOJNUT YePe3 OCh MOBEPXHOCTH BPAIECHHUS, OTPAaHUINBAIOIICH
oTBepcTHE WM yriayoneHue. HeoOXoaMMOCTh B BBIMTOJTHEHUH pa3pe3a BMECTO Ce-
YEHUS, KOTOPOE COCTOUT M3 OTACIBHBIX CAMOCTOSITCIIBHBIX YaCTEeH.

Tema 2. CoennHeHus.

Pa3bemHbIe U HEpazbeMHBIE COCTUHEHUS, UX KiacCuuKanus U mpUMeHe-
Hue. Pe3nOnl. Kitaccudukanus pe3nObl. OCHOBHBIC TTapaMeTphl pe3b0bl. Y CIIOBHOE
M300paKEeHNE pe3bObl Ha YepTexkax: Ha CTEp)KHE, B OTBEPCTHH, B COCIUHEHUHU.
CrangapTHbIe pe3bObl, MPUMEHSIEMbIC B MAIIMHOCTPOSHUU. MeTpuueckasi pe3noa:
dbopma npoduiis, ycimoBHoe obo3HadeHue. KpenexxHbie nerand, ux kiaccuduka-
uus. [lonaTue o crangapTax Ha KPeneXKHbIe AeTaIU. Y CJIOBHOE 0003HAUYCHHE Kpe-
NMeXHbIX Aetaneil. [lpaBuiia BelUEpUMBAHUS CTAHAAPTHBIX KPEMEKHBIX JeTalIeH
(6onTa, raliku, BUHTA, IIMWIBKH, MIaObI, MTH(TA, MIUIMHTA), @ TaAKXKE COETUHE-
HUS JIeTallel MIMUIbKOM, 00JITOM, BUHTOM 10 JICHCTBUTEIILHBIM pa3Mepam.



Tema 3. CoequHenue aeraneii 00JITOM, BHHTOM, IIITHIEKOM.

CoenuHenue netaneil OONTOM, BHHTOM, INMUJIBKOW. BHIBI cTaHIapTHBIX
pe3b0, MPUMEHSIEMBIX B MAIIMHOCTPOCHHUU: TPyOHAasi, TpaneruenaibHas, yrnopHasi,
Kpyrias pe3b0a. Pe3pObl HecTaHmapTuzupoBaHHble. OCHOBHBIE MapaMeTphbl ITHX
pe3b0, nx obo3HaueHue. Pe3pOoBbie coenuHeHus Tpyd. COeTMHUTENBHBIC ETaIN
JUISL COEIMHEHUsI TpyO. YCIOBHBIM MPOXOJA KaK XapaKTepUCTUKa TPyOOmpoBoja.
YcnoBHOe 0603HaUeHNE (PUTHHTOB U TPYO.

Tema 4. Hlnonouusie coequuenud. Lnnnuesrie coenuHeHNS.

[lInonounkle coenuueHusi. OCHOBHBIE BU/IbI IITMIOHOK, UX KOHCTPYKIHUS. Y-
JOBHOE 00O3HAUeHHE INMOHOK. BrluepunBaHue MIMOHOYHBIX coeanHeHui. [1lnu-
neBble coenuHeHuss. CoeMHEHUs C MPSMOOOYHBIM M ABOJBBEHTHBIM IpoduieM
numiieB. [loHsTHe o coco0ax 1EeHTpUpOBaHUs. Y CIOBHBIC 0003HAUYCHUS HIIUIIEC-
BBIX COCJIMHEHUN ¢ MPSIMOOOYHOM M 3BOJIBBEHTHOU (POpMOTL 3yObeB.

Tema 5. Hepa3beMHbIE COETUHEHUS.
Buasl Hepa3beMHBIX cOeMHEHUM. Y CIIOBHOE 0003HAUYEHUE CBAPHBIX IIBOB
Ha BUJE U pa3pese. YCI0BHOE M300pakeHHe M 0003HAaYCHHUE IIBOB HEPa3beMHBIX
COCIMHEHUH - TTassHBIX U KJICCBBIX.

Tema 6. Dcku3bl U pabodne YepTeKH JIeTajeH.
Omnpenenenre U Ha3HAYCHUE ICKU30B U pabodmnX uepTexent aeranei. Tpebdo-
BaHME K pabounuM uepTexam Jeraieil. M300paxeHus U ux KOJIUYECTBO.

Tewma 7. Hanecenue pazMepos.
Oco0OeHHOCTH HaHeCeHHUs] Pa3MEPOB Ha JETANIAX, U3TOTOBISIEMBIX JINTHEM,
rMOKOM MITAMIOBKOM, BBITSKKON (HAIMYKUE pa3MEPOB, ONPEAENIIoNX GopMy UH-
CTPYMEHTA).

Tema 8. Hanecenue pa3zmMepoB Ha yepTekax oOIIero BUa.
HeoOxonumbie pa3mepbl: rabapuTHBIC, TPUCOCAUHUTEIbHBIE, MOHTAXKHBIC.
VYkazanve HOMEPOB MO3UIIMKA OCHOBHBIX YacTeH, BXOASIMUX B cOOpKy. Brimonne-
HUE YepTexka U3AEIUS HA KOMIIBIOTEPE.

Tema 9. [letanupoBanue yepTeka COOPOUHON €AUHUIIBI.
[TociienoBaTenbHOCTE U OCHOBHBIE MPUEMBI UTEHUs yepTexen. [lopanok ne-
TaJUPOBAHMS: M3yUeHUE COOPOYHOrO YepTeka, ysicHeHue (OopMbl JeTaau, €€ Ha-
3HAYEHHE, B3aUMOJICHCTBUE U COCAUHEHUS €€ C IPYTMMHU JCTalIsIMH, YCIOBUA pa-
00t1hl. OnpeneneHrue HEOOXOIUMOTO YKClIa M300paKEHHUM NIl KOPIYCHBIX JleTa-
JieH, BeIOOp (popMara uepTexa U MaciiTada n300paKeHUM.



Tema 10. Bunsl ueprexeil mo ux conep:kaHuio.
Paboune ueprtexxku neraned, cOOpPOUHBIE UEPTEKHU, UYEPTEKU MOHTAKHBIE,
cxeMbl. YepTexku oO1iero Bua.

Tema 11. KoMrioHoBKa uepTexa.

TpeboBanus k 3anonHeHuto crneurduxanuu. OCHOBHAs HAIMUCH HA CIICIH-
bukanusx.
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YUYEBHO-METOJNYECKAS KAPTA YUEBHOUW JUCIATTIIMHEBI
(1-36 01 05 «MaruHbl ¥ TEXHOJIOTHsI 00padOTKK MaTEPHAIOB IaBJICHUEM),

1-42 01 01 «MeTamtyprudeckoe Mpou3BOJICTBO U MaTepranooopadoTka (1o Ha-
IPaBJICHHUSIM)» JTHEBHAs (hopMa MOTydeHUs1 00pa30BaHMsI)

KomnuectBo AYIUTOPHBIX 9aCOB
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1 2 3 4 5 6 7 8 9
1 HaueprarensHas reoMmeTpus 34 34 JK3aMEH

1.1 | Beegenue. [Ipeaqmer Hauep- 2 2
TaTeIbHasi TEOMETPHSL.

1.2 | IlpoeuupoBaHHEe TOUYKH U 4 4 KontponsHas
OTpe3Ka Ha 2 U 3 MIIOCKOCTH pabota
MIPOEKIMH.

1.3 | IlmockoCTb. 4 4

14 | IlepeceucHne mpsMOH C 4 4
IUIOCKOCTBIO.

1.5 | B3aumHOe MMOJIOKEHHE TIPS- 2 2 KontponpHas
MOH H IIIOCKOCTH, JIBYX pabora
IIJIOCKOCTEM.

1.6 | Kpussle. [ToBepxHOCTH. 2 2

1.7 | CeueHus MIOCKOCTSAMH I10- 4 4 TECT
BEPXHOCTE.

1.8 | Cnoco0bl mpeoOpazoBaHust 4 4 TecT
OPTOTOHAJIBHBIX IPOEKIMH.

1.9 | B3aumHoe nepeceueHne 4 4 KontpomnsHas
ITOBEPXHOCTEH. pabota

1.10 | Pa3BepTkH. 4 4
2 WmxenepHas rpaduka 34 3auer (naud.)
2.1 | Bugsl Pa3pessr. CedeHust. 2 TECT
2.2 | CoenuHeHUsI. 2 €caMoCTOsI-
TeJIbHas
pabota

2.3 | Coenunenue neraieii 00- 2 caMocTosi-
TOM, BUHTOM, IITHJIBKOH. TeJbHas

pabota

24 | lInoHOYHBIE COETUHEHHS. 2
IInuneBsle COEIUHEHUS.

2.5 | HepazwemHBIC COCTUHEHUS. 2

2.6 | Dcku3bI U pabovne YepTexkKH 4
JeTanei.

2.7 | Hanecenue pa3mepos. 2 Kontponbnas

pabora

2.8 | Hanecenue pa3mepoB Ha 2
gyepTexax o0Iero Bua.

2.9 | [eraimpoBaHue uepTexa 6 Kontponbnas
cOOpPOYHOM eMHUIIBL. pabota

2.10 | Bunsl yepTexeii Mo ux co- 4 CaMOCTOSI-
JICPIKAHHUIO. TeNbHast
pabota
2.11 | KoMnoHOBKa yepTexa. 6 TECT
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YYEBHO-METOJIMYECKASI KAPTA YUEBHOW JUCLIUTIIVHBI

(1-42 01 01 «MeTamtyprudeckoe Mporu3BOJCTBO U MaTepHuaaooopadboTka (1o
HAIMpaBJICHUAM )» 3a09Has COKpalleHHas (hopMa MOTyueHUs] 00pa30BaHMs)
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1 2 3 4 5 6 TA 8 9
1 HaueprarensHas reoMeTpus 8 4 9K3aMeH

1.1 | Beenenue. [Ipeamer Hauep- 0,5 0,5
TaTeJbHasi TEOMETPHSL.

1.2 | IpoeuupoBaHKe TOYKHU U 1 0,25 KonrponbHas
OTpe3Ka Ha 2 U 3 MII0CKOCTU pabora
MIPOEKLMH.

1.3 | IT;mockocTs. 1 0,5

14 | IlepeceueHne mpsMOH C 1 0,5
IUIOCKOCTBIO.

1.5 | B3aumHOe MOJIOKEHHE TIPs- 0,5 0,25 KontponpHas
MOU | TIOCKOCTH, IBYX pabora
IJIOCKOCTEM.

1.6 | Kpussie. [ToBepxHOCTH. 0,5 0,25

1.7 | CedeHuUs IIOCKOCTSIMH IO~ 1 0,5 TECT
BEPXHOCTE.

1.8 | Cnoco0Osl npeoOpa3oBaHus 0,5 0,25
OPTOTOHAIBHBIX IPOEKIIMH.

1.9 | B3aumHoe mepecedcHUe 1 0,5
MIOBEPXHOCTEH.

1.10 | Pa3Beptku. 1 0,5
2 WmkenepHas rpaduka 6

2.1 | Bugsl Pa3pessr. CedeHusl. 0,5

2.2 | CoenuHeHus. 0,5

2.3 | CoenuHenue aeranei 00i- 0,5 CaMOCTOSI-
TOM, BUHTOM, IIMUILKOM. TeNbHAsA

pabota

2.4 | IIInoHOYHBIE COEAUHEHU. 0,5
IInuueBsie coequHEHuUs.

2.5 | Hepa3zbeMHbIe COeIMHEHUSL. 0,5

2.6 | Dckusel U paboune YepTeKu 0,5
JeTAJICH.

2.7 | Hanecenue pa3Mepos. 05 KonrponbHas

pabora

2.8 | Hanecenue pa3mMepoB Ha 05
YyepTexxax o0Iero Bua.

2.9 | [deramupoBaHue uyepTexa 05 Kontponbnas
COOPOYHOM SAMHUIIBL. pabota

2.10 | Bunsl yepTekeii Mo ux co- 0,5
JepKAHUIO.
2.11 | KoMIIOHOBKa YepTexa. 1 TECT
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NHOOPMAILIMOHHO-METOJUYECKAA YACTDH

OcHoBHas nuTeparypa
1. Kokomiko, A. @. OCHOBBI HauepTATEIbHON T€OMETPUU: Y4eOHOE Mocodue s
By30B / A. @. Kokomiko. — Munck: TerpaCuctemc, 2013. — 191 c.
2. 3enensii, [1. B. Unxenepnas rpaduxa. [Ipaktukym no deprexam cOOPOUHBIX
eauHull : yueoHoe mocoobue s By3oB / I1. B. 3enensiii, E. 1. Benskora, O. H.
Kyuypa ; mox pen. I1. B. 3enenoro. — Munck: HoBoe 3nanue ; Mocksa : UHOPA-
M, 2013. - 126 c.
3. 3enennilt, [1. B. Unxenepuas rpaduka. [Ipaktukym: yuebHoe nmocodue s By-
308 / I1. B. 3enensrii, E. U. bensxona ; mox pex. I1. B. 3enenoro. — Munck : HoBoe
sHanue, 2011. — 302 c.
4. 3enensiii, 1. B. UmkenepHas rpaduka. [Ipaktukym mo depreskaM cOOPOUHBIX
eauHull: yueoHoe rmocooue s By3oB / I1. B. 3enensiit, E. U. benskora, O. H. Ky-
yypa; ox pea. I1. B. 3enenoro. — Munck : BHTY, 2013. - 99 c.
5. 3enennild, [1. B. Umxenepnas rpaduka. [Ipaktukym : yaebHoe mocodue aJisd By-
30 / I1. B. 3enensiit, E. U. bemsikosa ; mox pex. I1. B. 3enenoro. — Munck : BHTVY,
2011.-256c.
6. HoBuunxuna, JI.U. CnpaBouHuk mo TexHudeckomy uyepucauto / JI.M. HoBuum-
xuHa. — MH.: KamwkHbl oM, 2004.
7. Uekmapes, A.A. NmxenepHas rpaduka : yaeOHUK 17 By30B / A.A. Uekmapes.
— M.: Bricmras mkona, 2005. — 365 c.

JlononHuTtenbHas Iureparypa

1. Kopones, 10. U. UnxenepHas rpaduka : 1ysi MaructpoB u 6akanaspos / FO.1.
Kopones, C.10. Yctioxanuna. — Cankr-Iletepoypr : [Tutep, 2011. — 462 c.

2. Uymauenko, I'. B. Texuuueckoe uepuenue : yueonoe nocooue / I'.B. Uymauen-
Ko. — PocTtoB-Ha-/{ony : ®enukc, 2013. — 349 c.

3. I'puropreB B.I'. Umxenepnas rpaduxa / B.I'. I'puropses; Ilox ob6mi. pen.
B.N.I'opsiueBa. — PoctoB-Ha-Jlony : ®ennkce, 2004 — 411 c.

4. Houunxuna, JL.U. Texunyeckoe yepuenue: CnpaBounoe nocooue / JI.U. Ho-
BUYMXKHA. — MH.: Bricir. mkona, 2004. — 222 c.

MeTtonnueckue pa3pabOTKU U 3JIEKTPOHHBIE yueOHbIE
nocoous

1. Amenuna, T.U., OctpukoB, O.M., 3axapenko, I'"H. Nnxenepnas rpaduxa:
DJIEKTPOHHBIN y4eOHO-MeTOAnYeCKUl Komruieke aucuuminael/ T.M. Amenuna |,
O.M. Octpuxkos, I'.H. 3axapenko; kadenpa «mxenepnas rpapuka». — 'omens:
I'TTY, 2012.Pexxum noctyna: €lib gstu.by.

2. Mouceenko, U1.®., Mypamko, O.I1. Metoguueckue ykazanusi «HxeHepHas
rpaduka» K KOHTPOJIBHOW paboTe ISl CTYJAEHTOB PKOHOMHYECKUX CHEIHAIbHO-
creii 3aouHoi opmbl 00ydenus / .d. Mouceenko, O.I1. Mypariko ; kad. «1H-
x)enepHas rpaduxay. — l'omens: ITTY, 2006. —41c.
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3. CemotuH, A.M., Caxuna, A.Il. IIpaktuaeckoe mocobue «IIpaBuna mzodpaxke-
HUSI KOHCTPYKTUBHBIX 3JIEMEHTOB JieTajieil» no kypcy «HaueprarenbHas reomeT-
pHs M MEDKEHEepHasl Tpadukay Ui CTyJIEHTOB Beex crenuanbHoctedt / A.M. Ceiro-
tuH, A.Il. Caxuna; kad. «Muxenepnas rpadpuxay. — l'omens: ITTY, 2002.

4. JlosraneHok, B.B., Amenuna, T.U. I[Ipaktuueckoe mocobue «IIpoekiimoHHoe
YyepueHue K MPaKTUYECKUM 3aHATHUSIM IO OJTHOMMEHHON TeMe kypca «Hauepra-
TeJIbHAS TEOMETPHS U MHXKeHepHas rpaduka» st cryaeHToB / B.B. JloBraneHox,
T.M. Amenuna; kad. «mxenepHas rpapukay. — omens: [TTY, 2002. — 34 c.
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IIpuMepHbIN NepeYeHb TeM NMPAKTHYEeCKUX 3aHATUM AJIs1 THEBHOI'0
OT/AeJICHUSA

1. Meton nipoekuumii. [IpoerupoBanue ToUku Ha 2 ¥ 3 TIIOCKOCTH MTPOCKITUH.
Koopaunatel Touek.

2. PaznuyHble cilydan pacrojoKEeHUs OTpe3Ka MPsSIMON OTHOCHUTENBHO IJI0C-
KOCTeH mpoekuni. [IpuHamIeKHOCTh TOUYKHU MPSIMOM.

3. [MapamienbHOCTh TPSIMOM M TUIOCKOCTH, 2-X TuIocKocTei. Ilepeceuennme
IIPSAMOM € ITIOCKOCTBIO YACTHOTO MTOJIOKEHHS.

4. CriocoObl TOCTPOEHUSI OCHOBHBIX KpUBBIX 2-r0 mopsaka. [loBepxHocTH.
Tunsl noBepxHocteil. [lepecedyenne nmpsMoi OOIIETO MOJIOKEHUS C TIOCKOCTHIO
o0iero nonoxenus. OnpeneacHre BUIUMOCTH SIEMEHTOB YepTerka.

5. [lepneHANKYJIAPHOCTH IPSIMOM U IIIOCKOCTH. IleprneHInKyasIpHOCTb 2-X
IJIOCKOCTEM, 2-X MPSAMBIX.

6. CriocoObl MOCTPOEHMSI OCHOBHBIX KpUBBIX 2-r0 1op. [ToBepxHocTu. Tumbl
noBepxHocTed. CeyeHue rpaHHbIX U KPUBOJIMHEWHBIX ITOBEPXHOCTEN MIIOCKOCTBIO
YaCTHOTO MOJ0KeHus. [IpuHaIe)KHOCTh TOUKH IIOBEPXHOCTH.

7. CiocoObl mpeobpazoBaHusi OPTOrOHAIBHBIX NpOoeKUUi. MeTo ] nepeMeHsl
iockocTel mpoekuuid. OCHOBBI criocoba BpalieHus. BpallleHne OTHOCHTEIBHO
npoenupyonieil npsamoi. Metos minockonapamienabHoro nepemenienus. Crnocod
BpalIeHUs] BOKPYT JIMHUH YPOBHSI.

8. Ilepeceuenue rpaHHBIX MOBEpXHOCTEH. B3aumMHOe mepecedeHne moBepx-
HOCTEH.

9. PaszBeptku. Metop Tpuarymsmun. MeTos packaTkH.

10. Dcku3bl ¥ paboune YepTeKu eTanei, onpeaesieHne U Ha3HaueHune. Tpe-
OoBaHMe K pabounM yepTexam Jierajneil. FM1300pakeHus u ux KOJIUYECTBO.

11. Hanecenne pa3mepoB (OCHOBHBIE 00mme mnpaBuia). OcCOOEHHOCTH BbI-
MOJIHEHUSI pabOUYrX YEePTEkKEHl TUIOBBIX JIeTaliel MaIlIiH.

12. Hanecenue pa3MepoB Ha yepTexkax ooOmiero suaa. Heooxoaumelie pazme-
pbl: rabapuTHBIE, IPUCOCAUHUTEIbHBIC, MOHTAKHBIE. Y Ka3aHHNEe HOMEPOB MO3ULIUN
OCHOBHBIX YacTel, BXOASIINX B cOOpKy. BbInogHeHre cOOpOYHOTO uepTeka u3jie-
JIMS1 HA KOMITBIOTEPE.

13. JleranupoBaHue depTexa COOPOUHON ETUHUIIBI PATUOIICKTPOHHOM arl-
naparypahl.

14. Bujpl yepTexeil Mo Ux coAepKaHUIo: paboune YepTexu JeTanei, c0o-
POYHBIE YEPTEXKH, YUEPTEKU MOHTAXKHBIE, CXeMBbL. YepTex o01iero Bua.

15. KommnionoBka ueptexa. TpeboBaHus Kk 3anojiHeHuto cnenudukanuu. Oc-
HOBHAs HAJMUCh Ha crieu(pUKaIUIX.

I[IpumepHbIN NepevyeHb TeM NPAKTHYECKUX 3aHATHH ISl 3A09HOT0
OTaeJIeHUS

1. Pemienue 3aau HauepTaTeIbHON T€OMETPUH B pAOOUUX TETPATIIX.
2. IloctpoeHue BUIOB, pa3pe30B, CEUECHUN, AKCOHOMETPUUECKUX MPOEKIIHIA
MpeIMeTa.
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3. M3oOpakeHne coeMHEHNN JETaICH.

4 BbINOJIHEHUE YEPTEKEN AeTaTIEH.

5. BeimosHeHre COOPOYHBIX YEPTEKEH H3ICTUH.
6. [TocTpoenue n3obpakeHuit nmpeameTa.

OcHoBHBIE MeTO/IbI (TEXHOJOTMH) 00y4YeHMsI

OCHOBHBIMM METOAAMU OOyYEHHS (TEXHOJIOTHSIMH), OTBEYAIOUIMMH IEISM
W3YUYEHUS TUCIUTIIUHBI, SIBIISFOTCS:

- YepeJOBAaHUE TEOPETUUYECKUX JIEKIIMOHHBIX 3aHATUN C MPAKTUUYECKUMHU 3a-
HATHUSIMU,

- UCIIOJIb30BaHUE BO BPEMSI TEOPETUUECKUX 3aHSITUI COBPEMEHHBIX CPEJICTB,
Mpe3eHTAMi U 00yYaIoIIX MPOrPaMM;

- HWCTOJIb30BAHUE MOJIYJIbHO-PEUTUHTOBOM CHUCTEMBI OIICHKH 3HAHMM M aB-
TOMAaTU3UPOBAHHOTO TECTUPOBAHUS.

Opranu3anus caMOCTOATEILHOM PA0OTHI CTYJAEHTOB

[Tpu M3yyeHun TUCHUILIMHBI UCHIOIb3YIOTCS cienytomue GopMbl CaMOCTOS-
TEIbHON pabOTHI:
- BBITIIOJIHEHUE CTY/ICHTAMU WHINBUAYAJIBHBIX 3a1aHUM;
- HOJTrOTOBKAa pe(epaTroB pa3IMYHOTO YPOBHS MO HHAWBHUAYaJIbHBIM TeMam IS
y4acTHsl B CTYJE€HYECKON HAYYHO - TEXHUYECKON KOH(pEPEHIUY.

I[narnocnma KOMIICTCHTHOCTH CTYJA€CHTA

JIJ1s1 OLIEHKH TOCTUKEHUW CTYJIEHTA UCIOJIb3YETCA CIEAYIOIMUNA TUArHOCTH-
YECKUW UHCTPYMEHTApUM:
- MPOBEACHUE TEKYIINX KOHTPOJIBHBIX OMPOCOB 10 U3Yy4Ya€MbIM TEMAaM;
- 3aI[MTA BBIIOJHEHHBIX WHINBUIYIBHBIX 3aJlaHUN;
- BBICTYIUICHHE Ha CTYJICHYCCKUX HAYIYHO-TEXHUYECKUX KOH(PEPECHITUIX;
- TEKyIas aTTeCTaIus M0 yCII€BAEMOCTH;
- ¢llaya dDK3aMeHa I10 JeCITHOAJIbHOM IIIKAJIE.

Kpurepuu oneHoOK pe3yabTaToB y4eOHOM 1eATeIbHOCTH

[Tpu orieHKe 3HaHUH CTyACHTA B Oayiax Mo JecATHOAIHPHOMN IIKaIe MpruMe-
HSIOTCS KDUTEPUH OLICHKH PE3YJIbTaTOB JACATEILHOCTH O0YUaAIOIIUXCS B YUPEXKIe-
HUSIX 00pa30BaHUs 1O JIeCITUOAIBHOM 1IKaie (michkMo MuHHCTEpCTBAa 00pa3oBa-
Hust PecryOnuku ot 28.05.2013 1. Ne 09- 10/53-I10)

IIpumepHbIN NepevYeHb BONPOCOB K IK3aMEHY.

1. IlpenMeT HauepTaTeIbHON T€OMETPHH, €€ 3aJa4d U MECTO B MOATOTOBKE MHXKeE-
Hepa.
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2. Meton mpoekuwmii. LlenTpanbHoe u nmapauiensHoe npoernupoBaHue. OCHOBHBIE
CBOMCTBAa OPTOTOHAJIIBHOTO IPOELIMPOBAHUSI.

3. [IpoenrpoBanue TOUYKU Ha 2 U 3 TIIOCKOCTU MPOESKIIUH.

4. IIpoenupoBanue npsiMoit. YacTHeie ciiyyan pacnoioxkenus npsmoi. Ciesbl
MIPSIMOM.

5. Omnpenenenrie HaATYypaabHOW BEMMYMHBI TpsiMoil. OOIIEro MoJIOKEHUSI U YTIIOB
HAaKJIOHA €€ K IJIOCKOCTSAM MpoeKiuil. [IpaBruiio npsiMoyroiasHOTO TPEYroabHUKA.

6. B3anMHOe noj10XKeHne NPSIMBIX B IPOCTPAHCTBE.

/. B3auMHO€E NOJIO)KEHHE MPAMOM M TOYKH. JleneHue orpe3ka B JaHHOM OTHOIIE-
HUU.

8. [IpoerupoBanue MIOCKUX yIiaoB. TeopeMa o MpOeUPOBAHNUN PSIMOTO yTIIa.

9. [MnockocTh. 3aanue MWIOCKOCTH Ha 3mope. [lonokenrne 0OTHOCUTENBHO TIIOCKO-
ctelt mpoekuuii. CodupaTenbHOE CBOMCTBO Cleia MPOCHUPYIONICH TIIOCKOCTH.

10. ITpssmast 1 TOYKa B TIOCKOCTH.

11. [locTpoeHune raaBHbBIX JIUHUM B TJIOCKOCTSX, 33JaHHBIX Pa3HBIMU T€OMETpUYe-
CKMMH 00pa3aMu.

12. [locTpoeHne TMHUU NIEPECEUEHUS IBYX IJIOCKOCTEH. AITOPUTM PELICHHUS.

13. [lepeceuenue npsAMOM C MJIOCKOCThIO YaCTHOTO M OOILEro MOJIOKEHUs. ANro-
PUTM pEILICHHUS.

14. TTapannenbHOCTH IpsiMON TI0CKOCTH. [TapamienbHOCTh TIOCKOCTEH.

15. IleprieHAUKYISIPHOCTD MPSAMOM U MJIOCKOCTH.

16. [lepneHAUKYISIPHOCTD IBYX MIOCKOCTEH.

17. llepneHauKyIIPHOCTD IBYX MPSIMBIX OOIIETO MOJ0XKEHUS.

18. Kpusbie nunun. Knaccudukanus KpuBbIX.

19. TloBepxHocth. Kiaccudukanus moBepxHocTel. 3amanne Ha smrope.(Odepk,
OTPENICIUTh MOBEPXHOCTH).

20. IlpuHanneXxHOCTh TOUYKHU U JIMHUU TOBEPXHOCTH.

21. IlepeceueHne MHOTOIPAHHUKOB MJIOCKOCTBIO YACTHOTO TIOJIOKEHUSI.

22. [lepeceueHue MOBEPXHOCTEN BpaICHUS MJIOCKOCTHIO YACTHOTO TOJIOKEHUSI.
23. TlocTpoenue ToYeK nepeceueHrs MHOTOTPAaHHUKOB C TIPSIMO.

24. TlocTpoeHne TOYEK MepeceueHUsl MOBEPXHOCTEH BPAIIEHUS C TIPSIMO.

25. BzaumHoe mnepeceuenne noepxHocTeil. [lepeceuenne moBepxHOCTEH MHOTO-
I'PAHHUKOB.

26. Tlepecedyenne MHOTOTpaHHHUKA M MOBEpPXHOCTH BpamieHus. Croco0 Bcrmomora-
TEJIbHBIX CEKYIINX MIOCKOCTEN.

27. Tlepeceuenne moBepxHocTel BpamieHus. Ciocod BCIIOMOTATENBHBIX CEKYITUX
IIJIOCKOCTEMN.

28. Ilepeceuenue noBepxHocTeil BpamieHusa. Croco0 BCoMoOraTeabHbIX KOHIIEH-
Tpuueckux chep. Teopema Monxa.

29. Crioco0 3aMeHbI OJJHOU U IBYX IJIOCKOCTEH MPOESKIUH.

30. Crioco06 BparieHust BOKPYT OCH, MEPIICHIUKYIISIPHOM K MNIOCKOCTH TIPOSKITUH.
31. Cnoco6 BparieHusi BOKPYT OCH, MapauieTbHON TNIOCKOCTH TIPOSKITHI (BOKPYT
JIMHUH YPOBHSA).

32. Crioco06 maocKomapaieIbHOTO MepeMEIICHUSI.
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33. Ilonatue o pa3BepTKax IrpaHHBIX MOBEpPXHOCTEW. Pa3BepTka mpu3MaTHUECKUX
NMOBEpPXHOCTEH. MeTo; HOpMaJIbHOTO CEYECHHUS.

34. IlocTpoeHue pa3BepTOK MIJIUHIPUYECKUX MMOBEPXHOCTENH. MeTo 1 pacKaTKH.

35. [locTpoeHue pa3BepTKU MUpaMUAAIBHONU MOBEPXHOCTU. METO T TpPUAHT YIISIUY.
36. [TocTpoeHue pa3BepTKH KOHUYECKON MTOBEPXHOCTH.
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ITPOTOKOJI COT'JIACOBAHU S YYEFHOU ITPOTPAMMBI

Ha3zBanue Ha3zBanue IIpennoxenus Pemenue, npunsitoe
y4eOHOM Kadeapsl 00 U3MEHEHUSX B COepKa- kadeapoii, pa3pabdo-
TUACLUIIINHBL, HUM y4eOHOI mporpaMMbl TaBILIEH y4eOHYIO
C KOTOPOW YAPEeKIACHUS BBICIIETO nporpammy (¢ yka-
TpebyeTcs co- oOpa3oBaHusI 1O y4eOHOM 3aHHEM JIaThl U
TJIACOBAHME JTUCITUTIITUHE HOMEpA MPOTOKOJIA)
Kowmrmbrorep- Meramnyp-
HOE MpoeKkTu- | Trus utex- | Her
poBaHue HOJIOTUH

obpabotku | FO.JI. bobapukun

MaTCpUaJIOB
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