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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.03 ITpukiapHas MexaHuKa
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa O3 MHXXKEHEPHAA U MAIIIMHHAA TEOMETPUSA U
'PAOUKA
Pakutckass Mapusi BasieHTHHOBHa, K.T.H., JOLIEHT, JOL[€HT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel 03 THOKEHEPHASI I MATIIMHHASI TEOMETPUSI 1 TPAOUKA

3aBepytomuii kKadenpoit Tuxonos-byrpos [I.E., K.T.H., #o1.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E7 MEXAHUKA JE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBenyromii Kadeapoit Cannukos B.A., A.T.H., 1oL,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAYEPTATE/IBHAAA TEOMETPUA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaiv3a U MOoZlelIMpOBaHus B NPo(eCCHOHANbHON [iesTeTbHOCTH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

OIIK-1
3HAHUA:
J/IeMeHThl HauepTaTe/bHOM TreOMeTpWM, IIOHATUMHBIMA arnmapar, OCHOBHBIE II0JIO)KEHHUS, 3aKOHbI

JVICLIUTUIMHBI, METOJbI MTOCTPOEeHHsT 00paTHMBIX YepTekel, NMPOCTPAaHCTBEHHBIX OOLEKTOB; M300pakeHUs Ha
yepTeXxax JIMHUNA U TIOBEPXHOCTeH; crocoObl mpeoOpa3oBaHUs uYepTeka; CIOCOOBI pelleHUs Ha YepTeXKax
OCHOBHBIX MeTpHUYeCKMX W TO3ULIMOHHBIX 3a/lau; MeToAbl TIOCTPOEHUs Pa3BepTOK C HaHeCeHWeM 371eMeHTOB
KOHCTDYKL[MM Ha pa3BepTKe U CBEPTKe;

YMeHus:

WCI0/Ib30BaTh METO/bl HauepTaTe/lbHOM reoMeTpUd, COBPeMeHHbIe CpeZCTBA MallUHHON rpaduky B
MIPaKTHUEeCKOM JiesTeIbHOCTH;

HABbIKU:
I/I306pa)KEHI/IH MMPOCTPAHCTBEHHBIX 00LeKTOB Ha IJIOCKUX UepTexdx.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunia HAYEPTATEJTBHASI TEOMETPUS siBnisieTcst JUCHIMTUTUHON 0053aTeIbHON YacTH
6:10ka 1 mporpamMMbI IOATOTOBKY 110 HarpasieHuto 15.03.03 TIpuknaoHas MexaHukda.

CopepykaHue OUCLMIVIMHBI SB/SETCS JIOTMYeCKUM TPOJO/DKEHUEM COZep)KaHUs LIKOJIbHBIX KYpPCOB H
cay>xut ocHoBou A1t ocBoenus aucuurind: MTHIKEHEPHASTI 1 KOMITBEIOTEPHASI TPAOUKA

TpeboBaHMs K YPOBHIO TOATOTOBKHM OOYYarOlIUXCS W TIPeJBAPUTE/IbHBIE KOMIIETEHI[UM OIIpe/e/IeHbI
®eziepasibHBIM TOCYAAPCTBEHHBIM 00pa30BaTelbHbIM CTaH/IaPTOM CPe/IHET0 00Iero 00pa3oBaHMsI.



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIeKuuu

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. Touka. Ilpsamasn. Beesienre. OpToroHasbHble MpoeKLUU TOUKU. TIpeamer
HauepraTe/bHOM reomeTpun. KpaTkast MCTopUyecKast CripaBKa O Pa3BUTHM HayepTare/bHON
reomeTpun. MeToz npoekiuii. LleHTpanbHOe ¥ MapaiesbHOe POeLpoBaHHe.
OpToroHanbHbIe MPOEKLUKM TOUKH. Jmop MoHxa. OpToroHaibHble MPOeKLUK TPSMON.
Be3ocHblit uepresk. [Tpsmble 0611jero 1 4aCTHOTO ToIoKeHUst. Criezipl MpssMoid. VicTHHHAsK
BeJIMYMHA OTPe3Ka MPsIMOM U yIVIbl HAK/IOHA MPSIMOM K TJIOCKOCTSIM MpPOeKLMiA. B3aumHoe
T10710KeHHe TIPsIMbIX. Teopema 0 IpoeKLUsIX NPsIMOro yrya. KoHKypupyrolje TOuKy 1
TIpsIMbIe.

30

22

10

Paanen 2. ILIoCKOCTB. OpTOFOHa}IbHLIe TIPOEKLNU IJIOCKOCTHU. Criocobs1 3aJaHus IJIOCKOCTH
Ha ueptexxe. Crieibl TIIOCKOCTH. [1710CKOCTH 06IIET0 ¥ 4aCTHOTO TI0/IOKEHHS.
TIp1Ha/Ne)XHOCTb TOYKH M MPSMO¥ TJIOCKOCTH. [/1aBHbIe TMHUH IIOCKOCTH. YT/IbI HAK/IOHA
TIJIOCKOCTH K TIJIOCKOCTAM npoekunﬁ. OTHOCHTe/IbHOE T0JIOKeHHe HpHMOﬁ U TVIOCKOCTH.
IIpsiMble mapasulesbHbIe U NeprIeHANKY/ISIPHBIe TUVI0CKOCTH. [IpsiMble repecekarorye
TUIOCKOCTb. BUIMOCTB NPSIMOI OTHOCHTE/IBHO IJI0CKOCTH. OTHOCHTE/IBHOE TI0/I0XKEeH e
rIockocTel. TTapaniesnbHble MIOCKOCTH. B3aMMHO neprieH/{MKY/IsIpHbIe MI0CKOCTH.
ITepeceueHue MI0CKOCTEH.

40

12

28

15

Paspen 3. Cnoco0bI mpeodpasoBanus yepTexxa. Criocob 3aMeHbl MI0CKOCTeH MPOeKLHi.
Crioco6b! BpalljeHust — BpallleHHe BOKPYT OCH NepIIeHANKY/ISIPHOI TI/I0CKOCTH MPOeKLUi,
BpalLjeHHe BOKPYT OCH NapaJile/IbHOM TIOCKOCTH NMpoeKLuii. YacTHbIi ci1ydaii criocoba
BpallleHHe — crocob coBMetrienns. Criocob n10CcKo-NapasienbHOro nepeMeleHust —
KOMITO3ULMS iByX F€OMETPUUECKHX [Peobpa3oBaHuii: BpallieH s U CABUra. MeTpuueckie
3aziaun. Ornpe/ieieHre PacCTOSTHUI — MEXX/ly TOUKOM U TIPSIMO#, MeX/y TOUKOH U TJIOCKOCTBIO,
MeXIy IVIOCKOCTAMHU, MeXXY Iapa/ijieJIbHbIMH WUIN CKPeLWBarOIUMHUCS ITPIMBIMH.
OrnpezieneHye yIyioB — MeX/ly TlepeceKalolMMICs UM CKPeLMBAFOLIMMUCS PSMbIMH, MEX/Y
HpHMOﬁ U [IJIOCKOCTBIO, M@XXAY TJIOCKOCTAMM.

25

13

12

10

Pa3paen 4. IToBepxHocTH. KpHBble TMHUM U TOBepXHOCTH. TIpoeK11u MI0CKUX U
[POCTPAHCTBEHHbIX KPUBBIX. KacarebHasi 1 HOpMasb KPUBBIX. OCOObIe TOUKY KPUBBIX.
OKpY’>KHOCTB B IJIOCKOCTH 0611jero ronokenust. Crioco6bl 3a/jaHusi TOBEPXHOCTH.
JInHeityarble IIOBEPXHOCTH C OJHOM U /IBYMSI HAIPaBJIsIOLMMU. [T0BEPXHOCTH LIUK/THYECKHe,
Tpy6uarbie. MHOrorpaHHsle nopepxHocTH. [ToBepXHOCTH BpalljeH!sl U BUHTOBbIe
TOBepXHOCTH. JIMHeluaTble MOBEPXHOCTH BpalLjeHusl. [I0BepXHOCTH BpallleHHs C
KPHBO/IMHeiTHOH 06pa3ytolieil. BUHTOBbIe TOBEPXHOCTH — NPSIMOi U KOCOM Ie/TMKOMZ,.
TTpaxTHKa MCroIb30BaHMs TPOrPaMMHBIX CPe/ICTB NPY OMMCAHUK MoZieneii reoMeTpUyueCcKux
TeJ1. [TepeceyeHrie MOBEPXHOCTH C TIIOCKOCTBIO U € IMHUeH. TTepeceyeHye OBepXHOCTHU C
TUIOCKOCTBIO YaCTHOTO TonoxkeHust. Konnueckue ceuenusi. [TepeceueHne NoBepxHOCTH C
TUIOCKOCTBIO 0611iero rnosoxkeHnst. OBLyii cyyaii epeceueHus MPsSIMOii C TOBEPXHOCTBIO.
YacTHble C/ly4aut repeceveHus IPsIMOii C TIOBEPXHOCTBIO0. BbIGOp ONMTHMAaNbHOTO BapuaHTa
pelleHHst TO3ULIMOHHBIX 3a/au. ITepeceueHe KpUBOH C MOBEPXHOCTHIO. ITepeceyenne
rioBepxHocTeid. OOILHiT IPUHLMIT MOCTPOEHHUS IMHUN TIepeceyeHHs oBepXHOCTeil. YacTHbIe
C/Tydau — criocob Bparjaronieiics I0CKOCTH, CIoco6 KOHIEHTPUUECKUX cdep, crocob
SKCLieHTpUueckux cep. Teopema Momxa. ITepeceyeHre MHOrOrpaHHUKOB.

57

25

14

11

32

35

Pazpen 5. Pa3eepTKu nopepxHocTel. Kacare/ibHbIe NIOCKOCTH. Pa3BepTKY MOBEPXHOCTe.
TloHsiTust U onpeesenusi. Crioco6bl pa3BepTKU MIOBEPXHOCTH MHOIOTPaHHKKA — CTI0CO0
TPUAHTY/IALMHM, CII0CO6 HOPMAJIBHOTO ceueHust, Cnocob packarku. I1ocTpoeHHe pa3BepToK
Pa3BepThIBaIOLIUXCS HOBerHOCTeﬁ. HOCTpOeHl/le l'lpl/IGJII/DKEHHbIX PasBepTokK. He
pa3BepTHIBAIOILMXCS TOBEPXHOCTeH — anmnpoKCUMaLysl LIMIMHAPUYeCKMMU UM KOHUYe CKUMU
rnoBepxHocTsMU. KacaresbHble r10ckocTd. OBILMiA NPUHLMI IIOCTPOEHHUS! TZIOCKOCTH
KacarebHOM K TIOBEPXHOCTH. Hopmanb K I[TOBEPXHOCTH. HOCTPOQHI/IQ KacaTeJ/IbHbIX
TJIOCKOCTeH - yepe3 TOUKY JieXKallyto Ha TIOBePXHOCTH, Yepe3 TOUKY He JIeXalllyto Ha
MOBEPXHOCTH, Yepe3 3a/laHHYI0 MPSMYI0, Napasile/lbHO 3a/laHHOM NPsIMOii, NapasiielbHO
33IaHHOM TIOCKOCTH.

28

10

18

30

Bcero 3a 1 cemecTp

180

68

34

34

112

100

Bcero no guMCHUIUINHE

180

68

34

34

112

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Homep n HavMeHOBaHue

pasjena JUCIUIUIHHbI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. Touka. ITpsamas.

Perienuie 3a1au. OTBeThI HAa BOTIPOCKI CTYAEHTOB TI0 JIEKI[MH.
OtpabaTtbiBaeMblIii BOTIPOC — MMOCTPOEHHUE TIPOEKLIMH TOUKH.

Perienuie 3aau. OTBeThI Ha BOMPOCHI CTYAEHTOB M0 JIEeKI[1U.
OTpabarbiBaeMbIii BOMIPOC — ITOCTPOEHUE CJIE/IOB MPSIMOH,
oTipejiesieHNe NCTUHHOM BeTMUMHbBI OTpe3Ka. TeopeMa o
YaCTHOM CJIyuae IMpOoeLMPOBaHuUs TIPSIMOTO yTa.

Pazgen 2. ITnockocThb.

Periervie 3aau. OTBeThI Ha BOMTPOCHI CTY/€HTOB TI0 JIEKI[UH.
OTpabatbiBaeMblii BOMIPOC — CIIOCOOBI 3a/JaHUs TJI0CKOCTH,
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MOCTPOeHYe MPOeKLUK TOYKU U NPSIMOM, MpUHaAJIeXallen
TMIJIOCKOCTH.

Peterue 3a7iau. OTBeTHI Ha BOMIPOCHI CTY/IEHTOB TIO JIEKIHH.
OtpabaTbiBaeMbIi BOMIPOC — MOCTPOEHHE JIMHUU TIEpeCeUeHUsI
TJIOCKOCTEH, 0/fHa U3 KOTOPBIX Mpoerupyomasi. [Toctpoerne
TOUKH TepeceueHus MPSIMOU C TVIOCKOCThI0. BugumocTts
TIPSIMOM OTHOCHUTE/TBHO TIOCKOCTH. OOBsICHEHME TOMAIITHETO
3agaHust Nel — rocTpoeHue TIJI0CKOM (GUTypHI.

Perenue 3agau. OTBeThI Ha BONPOCHI CTYAEHTOB IO JeKLHH.
OrtpabatsiBaemebliii Boripoc — [TapasnsiesibHble MI0CKOCTH.
B3auMHO neprieHAVKY/IsIpHBIE TZIOCKOCTU. [lepeceuenue
rockocTeit. BuanMocTs niockocteit. [TocTpoeHue ripsiMoi
MepreHUKY/ISIPHOU MIJI0CKOCTH.

Pazgen 3. Crioco6bl
npeobpa30BaHMs UepTexa.

Petenue 3a7iau. OTBeTHI Ha BOMIPOCHI CTY/IEHTOB TI0 JIEKLWH.
OtpabareiBaeMbiii Boripoc — Criocob 3aMeHbI II0CKOCTekH
npoekiui. Onpe/iesieHrie UCTUHHOW BeJTUUHHBI TPEYTO/IbHUKA
cr1iocob0M 3aMeHbI II0CKOCTeH TIPOeKIUH.

Pertienue 3a71au. OTBeThI Ha BOMPOCHI CTY/I€HTOB TI0 JIEKLHH.
OrtpabatsiBaemblit Boripoc — Crioco0bl BpailjeHus — BpalieHne
BOKDYT OCH TIePIIeH/IUKY/ISIPHO# TJIOCKOCTH MPOEKLUH,
BpallieH\e BOKPYT OCH MapaieNbHON MI0CKOCTH MPOEeKLIUH.
YacTHBIH CTydaii criocoba BpaljeHHe — Criocob COBMeIeHMsI.
Crioco6 110CKO-TIapasiie/IbHOTO TTepeMelieHHs] — KOMITO3HLYS
JIBYX TeOMeTpHUUeCKHX MpeoOpa3oBaHUii: BpalL|eHHs ¥ CJJBUTA.

KouTponbHas pabora.

Pemmenue 3aau. OTBeTHI HAa BOMPOCHI CTYZEHTOB 0 JIEKLIUH.
OTpabarbiBaeMbiii BoTipocC — OmipeziesieHre PacCTOTHUM —
MeX/ly TOUKOM 1 TIPSIMOM, MeXXy TOUKOM U IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, MesK/ly NapaseabHbIMU WU
CKPeIMBaOLMMUCS NPSIMbIMU. OnpesiesieHUe YITIOB — MEX/Y
repeceKaroMMHUCS WK CKPEeI{MBAOLIMMUCS MIPSMBIMH, MEXIY
MIPSIMOM U TVIOCKOCTBIO, MEX/Y TVIOCKOCTSIMH.

10

11

12

13

Pasgen 4. TloBepxHOCTH.

Perienne 3amau. OTBeTHI Ha BOIPOCHI CTYAEHTOB I10 JIeKLIAH.
OtpabaTtbiBaeMbIil BOTIPOC — MepeceueHre MpsiMOU 1 TMJI0CKOCTH
C TIOBEPXHOCTHIO.

Perienve 3amau. OTBeTHI Ha BOIPOCHI CTYEHTOB 10 JIeKL[AH.
OtpabaTbiBaeMblIil BOTIPOC — CIIOCOOBI TIOCTPOEHUST JTUHUS
repeceyeHus IOBEPXHOCTEM.

Perenne 3amau. OTBeTHI Ha BONPOCHI CTYZAEHTOB I10 JIeKLIAH.
OtpabaTbiBaeMbIil BOTIPOC — OKPY>KHOCTh B TJIOCKOCTH OOIIIEro
nosioxkeHust. [locTpoeHne TOUKY, MpUHAZ IeKalllel TMHeluaTon
MOBEPXHOCTHU C OJHOM Y IByMsI Harpap/siroi{uMu. [locTpoenne
TOYKH, TIPUHA/JIeKalleid MHOTOTPaHHOU TIOBEPXHOCTH.

Perenue 3amau. OTBeTHI Ha BONPOCHI CTYAEHTOB 10 JIeKLUH.
OTpabarbiBaeMbIii BOTIPOC — MTOBEPXHOCTU BPALI|eHMS.
[TocTpoeHue TOUKH, MpUHaAJIEXalllel TTOBepXHOCTH BpallleHus.
BuntoBsIe rnoBepxHOCTH. [ToCcTpoeHre TOUKH, pHUHaIeXallei
MOBEPXHOCTSM, ITOCTPOEHME HAK/IOHHOTO FeJIMKOU/a.

14

15

Paspgen 5. Pa3BepTku
rnoBepxHocTel.KacareyibHble
[JIOCKOCTH.

Periervie 3aau. OTBeThI Ha BOITPOCHI CTY/I€HTOB TI0 JIEKIUH.
OtpabatbiBaeMbIif BOTIPOC — MMOCTPOEHHE PAa3BEPTOK
noBepxHocTedl. KoHTposbHas pabora.

Peterue 3asau. OTBeTHI Ha BOMIPOCHI CTY/EHTOB TI0 JIEKLWH.
OTpabatbiBaeMbIii BOMIPOC — ITOCTPOEHHE KacaTe/TbHOM
TIJIOCKOCTH K cdepe, TOpy, KOHYCY, TIPOU3BOIBHOM MTOBEPXHOCTH
BpaiteHus. TecTupoBaHue.

Bcero 3a 1 cemectp

34

3.3. CamocrosTennsHas padora crygenrta (CPC)

Ne
n/n

Homep 1 HauMeHOBaHHe
pasjena JUCIMIUINHbI

Copep)xaHue yueOHOro 3aaHust

Oo0neMm,
4acoB
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Paszpen 1. Touka. IIpsamas.

IToproroBka K nekuyu. VisyueHre BOIIPOCOB: IIpeiMeT
HauepTaTe/bHOM reomeTpuu. Metog, npoeKuyi. KoMIiieKcHbIH
yepTeX. [locTpoeHne 3-ii MPOEKLMK TOUKU TI0 [IBYM 3a/laHHbIM.
VHBapriaHTHBIe CBOMCTBA Mapas/ie/ibHOTO MPOeLpOBaHUS.
OKTaHTEI

ITogroroBka K nekiuu. M3yueHre BorpocoB: be3ocHsIil uepTex.
Crioco06rl 3a1aHus TIPSIMOY Ha uepTeske. [IpUHA/IEKHOCTE
TOUKY IPsIMOiL. IIpsiMble 00I1[ero ¥ 4aCTHOTO TIOJIOXKEHHSL.
Crepp! npssMoid. VlcTvHHAs BeryrHa OTpe3Ka MpPsSIMON U yIVIbl
HaKJIOHA MPsIMOU K MJIOCKOCTSIM NpoeKUuil. BaaumHoe
TM0JIOKeHUe NPSAMBIX. Teopema 0 MPOeKLKAX NPSIMOro yIvia.
KoHkypupyto11iye TOUKH U NpsiMbIe.

Perrienvie 3a/1au B paboueii TeTpasu

Petierue 3asiau B paboueii TeTpagu

10

11

Pazgen 2. TTnockocTsb.

IMoaroroeka K nekruu. M3yuenue BorpocoB: CriocoObI 3a/jaHust
TJI0CKOCTH Ha uepreke. Crefpl riockocTy. [Inockocty ob1mero
Y YaCTHOTO T0JioyKeHHs1. [IprHa/|/ie)KHOCTb TOUKU U MPSIMOM
TJIOCKOCTH. [ /1aBHbIe TMHUU MJIOCKOCTH. YTJIbI HAK/I0HA
TJIOCKOCTH K IIJIOCKOCTSIM HPOEKLIUH.

IToproroBka K nekuuu Nel M3ydyeHue Bonpocog: [lapasnenbHbie
IJIOCKOCTH. B3avMHO neprieHAUKY/SIpHbIe [1JI0CKOCTH.
Ilepeceyenue myIockocTeld. BUANMOCTE MIOCKOCTEH.

Brinonnenue gomaiiHero 3aganus Nel IToctpoenue
OPTOTOHABHBIX TIPOEKIUH MI0CKUX (pUryp

Perienue 3asau B paboueti TeTpau

Pemienue 3asau B paboueti TeTpaiu

Pernierue 3a/iau B pabouei TeTpagu

B I NI N

ITogroroBka K yiekuuu. M3yuenvie Bonpocos: [Ipsimbre
rapasijiesibHble U MepreHuKy/spHble MI0CKOCTH. [IpsiMble
repeceKarolue MI0CKoCTb. [IocTpoeHue TMHUY TiepeceueHust
TJIOCKOCTeH, OfIHa U3 KOTOPBIX Npoenypytouast. [loctpoenue
TOUKU TlepeceueHus NPSIMOM C MJI0CKOCThI0. BuanmMocTts
TIPSIMOY OTHOCUTEBHO TIJI0CKOCTH.
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13

14

15

16

17

18

Pazgen 3. Crioco6bl
rpeobpa30BaHMs UepTexa.

Permtenvie 3a7jau B paboueii TeTpasu

Perierue 3a7iau B paboueit TeTpagu

HWcnonp3oBanme criocoboB npeobpa3oBaHus uepTexka AJst
oripefie/ieHUsI UCTUHHOMN BeJIMUMHBI U (hOPMBI (PUTYPHI,
oripefiesieHusl yIJIOB.

IMoaroTroBka K KOHTPO/IbHOM pabote 1o Temam Nel-2

IMoaroroeka K nekruu. M3yuenue BorpocoB: Criocob 3aMeHbI
TI0CKoCTel npoekiuid. Orpe/iesieHue UCTUHHOMN BeJTUUNHBI
TPeyro/ibHUKA CII0COO0M 3aMeHbI TVIOCKOCTEH MPOEeKIIUH.

IMoaroroeka Kk nekiuu. M3yuenue BorpocoB: CriocoObl
Bpall|eHHs — BpallleHHue BOKPYT OCH IePIeH/MKY/ISIPHON
TJIOCKOCTY TIPOEKLWH, BpallleHre BOKPYT OCH TIapasuieibHON
MJIOCKOCTH MpoeKIuid. YacTHBIN ciydali criocoba BpalleHue —
crocob coBMmertienusi. Crioco0 r10CKo-rapasiieibHOro
repeMeIIeHusT — KOMIIO3HUIUS TBYX TeOMeTPHUYeCKIX
ripeoOpa30BaHuii: BpallleHUs U CABUra.

IToproroBka K nexkuuu. Visyuenve Borpocos: OnipesieneHve
PaCCTOSTHUI — MEXy TOUKOU U MIPSIMOM, MEXXY TOUKOU U
MIJIOCKOCTBI0, MEXKAY IVIOCKOCTAMU, MeXKAY Mapasie/bHbIMU
WY CKpeLUBaloIMMUCS NpSIMbIMUA. OnipesiesieHre YITIOB —
MeX/y TepeceKarolMMUCS WK CKPeLUBAIOLUMUCS MTPSIMbIMHU,
MeX/y TIPSIMOi U TVIOCKOCTBIO, MeXKAY TIJIOCKOCTSMHU.
Brimonnenue 132.

19

20

21

Pazpen 4. TloBepxHOCTH.

Perienue 3as1au B paboueli TeTpau

Pemmenue 3asau B paboueti TeTpaiu

Brimonnenuve gomattHero 3aganusi Ne3 IToctpoenue ceueHust
TeJla IJIOCKOCTBIO.

8
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22

23

24

25

26

27

28

29

30

31

IToproroBka K nekuuu. Visyuenve Borpocos: I1poekuyu
IJIOCKUX U IIPOCTPAHCTBEHHbIX KpUBbIX. KacaresbHas u
HOpMasb KpuBbIX. OcoOble TOUuKH KpUBBIX. OKPY>XHOCTD B
TJIOCKOCTY OOILIeTo MOJIOKEHUSL.

IMoaroToBKa K jekijuu. M3yuenue Borpocos: Criocobbl 3a1aHus
MOBepXHOCTU. JInHeluaThle TIOBEPXHOCTU C OAHOU U ABYMSI
Harpas/souuMH. [T0BepXHOCTU IUK/IUYECKHE, TPyOUaThIe.
MHororpaHHble I0BepXHOCTH.

IToaroroeka K nekiuu. M3yueHve BorpocoB: JIuHeiuaTbie
TOBEPXHOCTHU BpailjeHust. [IoBepXHOCTH BpallieHus C
KPHBOJIMHEHHOM 00pa3yoiieli. [TocTpoeHue TOUKHY,
MpYHA/|IeXalleli MoBepXHOCTH BpalljeHusl.

IToproroBka K nekuuu. 3yueHnre Boripocos: [lepeceueHue
TOBEPXHOCTH C IIJIOCKOCTBI0 YaCTHOI'O NO0KeHUs1. KoHnueckue
ceuenus. [TepeceueHre MOBEPXHOCTH C MJIOCKOCTBIO 00IIETO
nosioxkeHus1. OOIMI c/Ty4ali TiepeceyeHust psMoi C
MOBEPXHOCThI0. UacTHBIE C/lyyau repeceueHus mpsMoi ¢
TIOBEPXHOCTLIO.

IMToaroToBKa K jieKijud. M3yuenue Bornpocos: OOIINI MPUHITUATT
TOCTPOEeHUS JIMHUU TlepeceueHus oBepxHocTeld. YacTHbIe
C/lyyau — crocob BpalaroLieicst aoCKOCTH, Criocob
KOHIIEHTPHUYeCKHX cdep, criocob 3KCHeHTPUUeCcKrX cdep.
IlepeceueHrie MHOTOIrpaHHUKOB.

[ToproroBka K nekuuu. V3yueHre BorpocoB: YacTHele ciydau
repeceueHus TIOBepXHOCTel BTOPOro Topsika. TeopeMa
Momnxa.

IToproroska K yiekiyu Ne2 M3ydeHne Bonpocos: YacTHble
C/ly4yau TiepecedeHusi TPSIMOM C TTIOBEPXHOCTHI0. Bribop
OITUMAJILHOIO BAPUAHTA pellleH!s] MO3ULIMOHHBIX 3a/iay.
[TepeceueHue KpUBOii C IOBEPXHOCThHO.

Perienue 3as1au B paboueli TeTpau

HO,Z[FOTOBKa K JIGKIJUH. I/IBYLIEHI/IG BOIIPOCOB: BunTOBEIE
MOBEPXHOCTHU — HpHMOﬁ M KOCOM reJImKoua.

Perrienvie 3a71a4 B paboueii TeTpasu

32
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34

35

36

37

38

Paspgen 5. Pa3BepTku
rioBepxHocTeil. KacarenbHbie
TJIOCKOCTH.

IMToaroToBKa K KOHTPO/ILHOMW paboTte

[MoaroToBKa K TeCTUPOBAHMUIO.

AN DN | D

IMoaroToBKa K eKijuu. M3yuenue Bornpocos: OOBIIUA MPUHIIUTT
MOCTPOEHHS TJIOCKOCTH KacaTe/IbHOW K TToBepxXHOCTH. Hopmarb
K MoBepxHOCTHU. [TocTpoeHue KacaTe/TbHbIX MJIOCKOCTeH - yepe3
TOUKY JIeXKallly0 Ha [I0OBEPXHOCTH, yepe3 TOUKY He JIe)Kall|ylo Ha
MOBEPXHOCTH, Yepe3 3alaHHYI0 NIPSIMYI0, NapaiiebHO
3a/laHHOU MPSIMOM, Mapasl/ie/ibHO 3a[jaHHOM TII0CKOCTH.

Petierue 3a7iau B paboueii TeTpagu

IMoaroToBka K nekuun. M3yuenne Borpocos: [ToHSTHS U
ornpegenenusi. Criocobbl pa3BepTKH MOBEPXHOCTH
MHOTOIPaHHUKA — CII0CO0 TPUAHTY/ISINH, CrIocob HOpMa/TbHOTO
ceueHus, crocob packaTtku. ITocTpoeHre pa3BepTOK
Pa3BepTHIBAIOIINXCS TOBEPXHOCTEH.

ITogroroBka K yiekuuu. M3yuenre Bonpocos: [loctpoenue
NPUOTMKEHHBIX Pa3BEPTOK He Pa3BePThIBAOIUXCS
MOBEPXHOCTEN — anMmpoKCUMALIUS LWIMHAPUYEeCKUMHU WK
KOHWYECKUMU TTOBEPXHOCTAMM.

Petierue 3a7iau B paboueit TeTpagu

Bcero 3a 1 cemecTp

112
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
123 4 5 6|7 8 9 10111 12 [13/14| 15 |16 17
a3, Pab.tetp,
1 Pab.tetp Kontp.P. OP| |Pa6.tetpKontp.P.|AP| |Pa6.terp| |O3|Koutp.P.|OP Tecr

YcnoBHbBIe 0003HAUCHUS:
P — nuarHocTrueckasi paboTa;

[3 — nomaiHee 3asjaHue;
Kontp.P. — KOHTpO/bHast paboTa;
Tect — Tect.

Pab.TeTp — 3aaHus B pabouei TeTpazy;

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
3a/jaHus B paboueii TeTpajiy;
JOMalliHee 3a/jaHue;
KOHTpOJIbHAs1 paboTa;

TeCT.

HpOME)KyTO‘lHaH dTrTecTalus IIpOBOAUTCA B (popmax:

5K3dMeH.

10
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. JromuH, M. B. Pakurckas, [I. E. Tuxonos-byrpos ; BI'TY "BOEHMEX" um. [l. ®. YcTuHOBa.
HaueprarenbHas reomerpud wwar 3a mwarom. laru 1 - 6 Touka, npsmasi, minockocts. BI'TY "BOEHMEX"
uM. [I. @. YcruHoa, 2007, 1323 3k3.

2. B. A. TromuH, M. B. Pakutckas, [. E. Tuxonos-byrpos ; BI'TY "BOEHMEX" um. [. ®. YcTtuHOBa.
HaueprarenbHast reoMeTpus 1iar 3a maroM. Illaru 7 - 11 TIpeobpa3oBanue ueptexka. BITY
"BOEHMEX" um. 1. ®. YctuHoBa, 2009, 1. pec.

3. B. A. lromun, M. B. Pakurckas, [I. E. Tuxonos-byrpos ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
HauepratenbHasi reomeTpus mar 3a marom. Ilaru 7 - 11 TIpeobpa3oBanue ueprexa. BT TY
"BOEHMEX" um. . ®. YctuHoga, 2009, 1485 5k3.

4. B. A. lromun, M. B. Pakurckas, [I. E. Tuxonos-byrpos ; BI'TY "BOEHMEX" um. []. ®. YcTuHOBa.
HaueprartenpHast reoMeTpus 1ar 3a marom. Ilaru 12 - 17 IToeepxHocTH, akcoHoMeTpuu. CIT6.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2013, 474 5k3.

5. . E. Tuxonos-byrpos, M. B. Pakurckas. . KOHCTpyKTHBHBIe 337la4i B [IPOEKL[MOHHOM MOZe/IMPOBaHUN.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBsa, 2001, 24 3k3.

6. M. B. Pakutckasi, A. H. JIei3noB. . COOpHUK 3a/ja4 10 HayepTateabHOW reomerpun. CIT16.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2010, 1. pec.

7. M. B. Pakutckasi, A. H. JIer31oe. . COOpHUK 3a/jau 110 HauepTare/ibHol reomerpuu. CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2010, 165 5k3.

8. M. B. Pakurckas, A. H. JIb3noB. COOpHUK 3a/iau 110 HauepTaTenbHOi reomerpun. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2010, 167 3k3.

9. I1. T Tananaii. . HaueprarenbHasi reometpusi. VimkeHepHasi rpadvka. IHTepHeT-TecTUpoBaHHe 0a30BBIX
3HaHu#. CaHkT-ITetepOypr: Jlaus, 2022, 351. pec.

5.2. JononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He TpebyeTcsi.
5.3. Ilepuoguueckue U3gaHust:
1. TeomeTpust u rpaduika.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6pa3oBarenbHas riatrdopma FOpaiit. [{jsi By30B U CCY30B.;

2. http://e.lanbook.com — DBC JlaHsb;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmroreka BI'TY « BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

VHdopmaLiMoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

He TpebyeTcsi.

11



5.6. adopmaliioHHbIe TEXHOIOTHH:

B3anMoyielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.

12



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.

13



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
HAYEPTATE/IbHASI TEOMETPUSA

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa HAYEPTATEJIBHASI TEOMETPUS sBnseTcs AUCLMIUIMHON 00A3aTe/IbHOW YacCTH
0ioka 1 mnporpaMMbl TOATOTOBKU 10 HampasiaeHuto 15.03.03 IlpuknadHasi mexamukd. [TucLUIIvHa
peamm3yeTcst Ha Gakynbrete O EcrectBenHoHayunbiii BI'TY "BOEHMEX" um. [I.®. YcruHoa kKadeapoit O3
NH)XXEHEPHAS N MAIIMHHAA T'EOMETPUSA U T'PAOUKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAyUHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHasi3a ¥ MO/IeTMPOBaHUs B MpodeCCHOHATbHON e TeTbHOCTH.

Co,qepx(aHHe AUCHUITJIMHBI OXBaTbIBa€T KPYI' BOIIPOCOB, CBA3dHHBIX C TOUYKAMW,/IMHUAMH, I1IJIOCKOCTAMH,
TMOBEPXHOCTAMU IIPpHU X U3YUEHUH Ha KOMIVIEKCHOM UepTeXXe.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHEI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyonmx popmax:
e UArHOCTUYeCKas pabora;
e 3agaHus B paboueii TeTpasy;
e JOMalllHee 3a/]aHueE;
e KOHTpOJIbHast paboTa;
* TeCT.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzgenTa (112 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
HAYEPTATE/IbHASI TEOMETPUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa prm:{?éKOCTb’
Paspen 1. Touka. IIpsimas.

IToproroBka K nekuyu. VI3yueHre BOMPOCOB: TIpeAMeT
HauepTareabHOU reoMeTpyun. MeTo/| TIPOeKLIUA.
KowmrinekcHsii ueprex. [TocTpoeHue 3-ii ITpoeKIUU 8
TOYKH T10 JBYM 3a/laHHBIM. VIHBapraHTHbBIE CBOICTBA
TapaieIbHOro MpoerpoBaHusi. OKTaHThI B. A. [lromun, M. B. Pakurckas, [I.
[MoaroroBka K nekiuu. M3yueHue BorpocoB: besocHslii | |, E. Tux0HOB-Byrpos ; BI'TY

o BOEHMEX" um. [I. ®. YcTuHoBa.
yeprexx. CriocoObl 3a/1aHKs TIPIMOM Ha uepTexe.
I % TInsMbIe OGIIero 1 HaueprarenbHas reomeTpus LIar 3a

PUHA//IEXKHOCTh TOUKM OpsiMoid. [1p Jii|
yacTHOro nojoxenus. Crezpbl ipsMoi. MicTuHHast warowm. IHaru 1 - 6 }"qua, HpﬂMa,’,I’
BeJIMUMHA OTpe3Ka MPsIMOi U YI/Ibl HaK/IOHA TIPSIMOM K miockocts: BITY "BOEHMEX 6
TIJIOCKOCTSIM MpOeKLUi. B3auMHoe TonoykeHe MpsMbIX. um. [I. @. Yerurosa, 2007 (rnaga 1
TeopeMa 0 IpoeKLUAX MIPAMOIo yIvia. KoHKypupyrolue n2)
TOYKH U MPsIMBIE.
Peterue 3asjau B paboueii TeTpagu 4
Pemmenue 3as1au B paboueti TeTpau 4
Wrtoro no pasgeny 1 22
Paspen 2. IlnockocTs.
IMoaroToBka K jekijuu. M3yuenue Boripocos: Criocobbl
3a/laHus TIJIOCKOCTH Ha uepTexxe. Criefibl MI0OCKOCTH.
ITnockocTy 061IIero ¥ YaCTHOTO TIOJIOXKEHUS. 4
[IpuHaz/1eXHOCTh TOYKHU U TIPSIMOM TJIOCKOCTH.
['maBHBIE TMHWY TIJIOCKOCTU. YI/Ibl HAK/IOHA MJI0CKOCTH
K TIOCKOCTAM ITPOCKIHTH. M. B. Pakutckas, A. H. JIbI3/0B. .
ITogroroBka K yiekuyu Nel V3yueHre BONPOCOB: C60pHUK 33/1au 110 HauepTaTebHo
[TapasnnenbHble JI0CKOCTH. B3auMHO reomerpun: CIT6.BI'TY 4
HEPHEHAI/IKUYJIHPHLIQ TIJIOCKOCTH. HEPUECEI-IEHI/IG "BOEHMEX" um. 'Z[ D. YCTI/IHOBH,
TJIOCKOCTeN. BUAUMOCTB M/I0CKOCTEH. 2010 (2 riaBa)
Brimonnenuve gomaruHero 3aganus Nel IToctpoenne B. A. JromuH, M. B. Pakurckas, [I. 4
OPTOTOHATBLHBIX TIPOEKI[UH MI0CKUX GUryp E. TuxoHoB-Byrpos ; BI'TY
PerieHue 3a1au B paboueii TeTpagu "BOEHMEX" um. [1. ®. YcTHHOBA. 4
Perienue 3a7iau B pa60qeﬁ TeTpaju HaqepTaTEH])HaH reoMeTpusd 1iar 3a 4
Pewlenve 3ajjau B paboueii Terpazgu warom. Ilaru 1 - 6 }"qua, [psMas, 4
[Toproroska K nekuyu. Visyuenue Borpocos: IIpsivblie miockocte: BITY "BOEHMEX
uMm. [1. ®. Ycrunosa, 2007 (Bcs)
rapasijie/ibHble U MepreHAUKY/IspHbIe TIJI0CKOCTH.
[IpsiMble nepecekatoLye II0CKOCTh. IlocTpoenune
JIMHUY TIepeceyeHust I/I0CKOCTel, 0fjHa U3 KOTOPBIX 4
npoeuupyromias. [loctpoeHne TOUKY niepeceyeHust
TIPSIMOM C TIJIOCKOCTBI0. BUAUMOCTE MpsIMOit
OTHOCUTEJIBHO IJIOCKOCTH.
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Wroro no pasgeny 2

28

Pazgen 3. Cmoco0bI npeo

Opa3oBaHUsA YepTeXxa.

Petienue 3a/jau B paboueit TeTpaau 2
PernieHue 3a71au B paboueii TeTpagu 2
Vcrnionb3oBaHue Crioco00B Ipeobpa3oBaHus uepTeXka
J7151 OTIpeZie/IeHHs] ICTUHHO Be/TMUMHBI ¥ (OPMBI M. B. Paxurckas, A. H. JIbisnos. . 2
(bUrypbi, OTpe/iesTeH s YITIOB. COOpHUK 3a/1au 10 HauepTaTeTbHOU
IMToaroToBKa K KOHTPO/IbHOM pabote 1mo Temam Nel-2 " reomerpyu: CI10.BI'TY 2
BOEHMEX" um. [I. ®@. YcTuHOBa,
IToaroroeka K nekuu. M3yuenue Boripocor: Criocob 2010 (2 riaBa)
3aMeHbI TUVIOCKOCTel rpoekuyii. OrnpegeneHue
VICTUHHO} Be/IMYMHbI TPeyro/ibHUKa ClI0CO60M 3aMeHbI B. Aﬁ_%ﬁgﬁﬁ%;ﬁgg?ﬁg}?’ A 1
IUI0CKOCTeH MPOeKLUH. "BOEHMEX" nw. /I, ®. Ycrunosa,
IMoaroToBka K iekiun. M3ydyenue Boripocos: CriocoObl Haueprare/ibHasi reOMeTpus LIar 3a
BpallleH!s — BpalljeHue BOKPYT OCH MepIreHUKY/ISIPHON marom. laru 7 - 11
TIIOCKOCTH MPOEKI{HH, BpallleHrne BOKPYT OCH ITpeo6pa3zoBanue ueptexka: BI'TY
TapaJiie/IbHOM I/I0CKOCTH MpoeKuuit. YacTHbIA Ci1y4ait | "BOEHMEX" um. /I. ®. YcTuHOBa, 1
criocoba BpaitieHue — crocob coBmertieHus. Criocod 2009 (Bcst)
T/IOCKO-TIapa//Ie/IbHOTO TlepeMellieH st — KOMIO3ULst | B, A, [TromuH, M. B. Pakurckas, [,
[IBYX TeOMeTpUUeCKUX 1Mpeobpa30oBaHuii: BpallleHus U E. TuxonoB-Byrpos ; BI'TY
caBura. "BOEHMEX" um. []. ®@. YcTHOBa.
[NoproroBka K nekiuu. M3yueHre BOIIpOCOB: HauepratenbHast reoMeTpus 1iar 3a
Oripe/iesieHrie PaCCTOSTHUM — MEX/Ty TOUKOU U TTPSIMOM, warom. laru 7 - 11
MeJKy TOUKOH M TJIOCKOCTBIO, MEKAY TI7I0CKOCTSIMH, ITpeobpa3zoBanue ueptexka: BI'TY
MeXJly napasijie/IbHbIMU WINA CKPellUBarOIMMUC "BOEHMEX" um. 1. ®. YcTUHORBa, 7
npsmMeIMU. OnipesiesieHre yIjioB — MeXAY 2009 (Bcs)
repeceKarolMMHCS WIH CKPeLUBAIOLUMUCS MPSIMBIMH,
MeX/y MpSIMO# U TJIOCKOCTBIO, MeXXAY TJIOCKOCTSMHU.
Brimonnenue 132.
Wroro no pasgeny 3 12
Paspen 4. IToBepxHocTH.
Pernienue 3as1au B paboueli TeTpau . E. Tuxonos-byrpos, M. B. 2
PerneHue 3asau B paboueii Tetpaau Pakurckas. . KOHCTpYKTHBHbIE 2
BrimonHenye somarusero 3azadus Ne3 TTocTpoenue 3a/iain B MPOEKLMOHHOM 4
CeueHusl Tesa MJI0CKOCTHIO. . Moﬂe“HpofaHHH: CII6.BI'TY
- BOEHMEX" um. [I. ®@. YcTUHOBa,
IToproroska K nexuyu. VisyueHve Boripocos: I1poekuyu 2001 (Bcs)
TJIOCKUX Y TIPOCTPaHCTBEHHBIX KpUBbIX. KacarenbHas u M. B. Pakurckas, A. H. JTbi3/oB. . 7
HOpMaJb KpUBbIX. OcobOble TOUKH KPUBBIX. OKPYKHOCTh .
B IVI0CKOCTH OBIIIEro TIO/OEHHS, COOopHUK 3a/1au 110 HauepTaTeTbHOU
IMoaroToBKka K jekijuu. M3yuyenue Borpocos: Criocobbl ..BOEFHEI(\),IN][;)T([.).HH: CH%)Bl;,Ty
3a/jaHNs NTOBEPXHOCTHU. JIMHeluaTble MOBEpXHOCTU C 2011134'(5&) 7 CTHHOBS,
OZJHOH U AByMsI HampaB/stolMMu. [loBepxHOCTH 2
LUK/INYecKre, TpyOuarsie. MHOTOrpaHHbIe B %.%ﬁf;:ésﬁy?bgsl?gﬁig, A
IOBEPXHOCTH. "BOEHMEX" um. JI. ®. YcTuHOBa.
IToproroBka K nekuyu. M13yueHrie BOIpOCOB: Haueprare/ibHasi reoMeTpus LI1ar 3a
JInHeiiuatble TOBEPXHOCTH BpallieHust. [IoBepxHOCTH  |marom. Illaru 12 - 17 TToBepxHOCTH,
BpallleHUsI C KpUBOIMHEHHOH 00pa3syoiiei. akcoHomeTpuu: CIT6.BT'TY 2
[MocTpoeHure TOUKH, MPUHA/|IeKalleit TOBePXHOCTH "BOEHMEX" um. [I. ®. YcTHHOBa,
BpaIlieHws. 2013 (Bcs)
ITogroroBka K JyiekLuu. VI3yueHre BONIPOCOB:
[TepeceueHrie MOBEPXHOCTHU C IVIOCKOCTBIO YaCTHOTO
nonioyxeHusi. Konnueckue ceuenus. Ilepeceuenue
TIOBEPXHOCTH C MIOCKOCTBIO OOLLETO TOJI0XKEHHS. 2
O61muii cnyyaii epeceueHust IPSIMOM C TIOBEPXHOCTHIO.
YacTHble c/iyyau repecedyeHusi psIMO €
TIOBEPXHOCTHIO.
IMoaroroeka K nekuun. M3yuenne Borpocos: OOmuii 1
TIPUHLUTI TTIOCTPOEHUsI JIMHUU TTepeceueHtst
noBepxHOCTeld. YacTHbIe ciydar — Criocob
BpaITatoITelics MI0CKOCTH, CIIOCOO KOHIIEHTPUYECKUX
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cdep, criocob KcrieHTprUYecKuX cdep. [epeceuenve
MHOT'OTPaHHUKOB.

IToproroska K nekuyu. Misyuenre Boripocos: YacTHble

C/Ty4ad repecedeHust IOBEPXHOCTEN BTOPOro MOpsiiKa. 1

Teopema Monxa.

[ToproroBka K yiekiyu Ne2 V3yuyeHrie BONPOCOB:

UacTHble c/lydad repeceueHus psiMou ¢

TOBEPXHOCTHI0. BRIOOp ONMTUMAaNLHOTO BapyUaHTa 4

pellieHNs MO3ULIMOHHBIX 3aZay. [lepeceueHue KprBoii €

TOBEPXHOCTHIO.

Pemmenue 3as1au B paboueti TeTpau 4

IToproroska K nexuyu. Misyuenre Borpocos: BunToBble 4

TOBEPXHOCTH — NPSIMOM U KOCOU TeTUKOUS,

Petierue 3asiau B paboueii TeTpagu 2
Uroro no paspeny 4 32

Pa3pen 5. Pa3BepTku noBepxHocrei. KacareibHbIe M/I0CKOCTH.

IMToAroToBKa K KOHTPO/ILHOMN pabote 2

T10AroToBKa K TeCTUPOBAHMUIO. I1. T. Tananaii. . HaueprarensHas 4

IMoaroToBKa K jeKijuu. M3yuenue Borpocos: O6Iui reomeTpusi. iHxkeHepHas rpaduka.

MPUHLMUIT TIOCTPOEHUA TIJIOCKOCTHU KaCaTe€/IbHOU K I/IHTEPHET-TECTI/IPOBHHI/IE 0a30BBLIX

noBepxHocTU. Hopmass K noBepxHocTu. [TocTpoenue 3HaHwWii: CaHKT-IleTep6ypr: JlaHs,

KacaTesIbHbIX TIJIOCKOCTeH - uepe3 TOUKY JieKalllyto Ha 2022 (Bcs) 2

TIOBEPXHOCTH, Y€PE3 TOUKY HE JIEKAIYI0 Ha M. B. Pakurckas, A. H. JIb13/10B.

HOBerHE)CTH, qeg)e3 3d/IdHHYIO IIPAMY1O, l:[lapaf[f[e}'[bHO C6OPHHK 3ajiau 1o HaqepTaTeﬂbHoﬁ

3a/laHHOM MPSIMOM, Mapasl/ie/IbHO 3aJJaHHOM TI7I0CKOCTH. reomerpun: CI16.BI'TY

Pernienue 3a1au B paboueii TeTpagu "BOEHMEX" um. [1. ®. YCTHHOBa, 4

[Togroroska K yiekumu. V3zyuenre Bonpocos: IloHarus u 2010 (Bcst)

onpeziesienyst. Crioco6bl pa3BepTKH OBEPXHOCTH B. A. [lromun, M. B. Pakurckas, /[.

MHOTOTPaHHMKa — CI0CO6 TPUAHTY/ISALMH, CIOCO6 E. Tuxonos-byrpos ; BI'TY 2

HOPMaJILHOTO ceueHus, criocob packarku. IToctpoenne | "BOEHMEX" um. [I. ®. YcruHosa.

pa3BepTOK pa3BepPThIBAIOIIMXCS TOBEPXHOCTEM. Haueprare/ibHast reoMeTpus 1ar 3a

TToAroToBKa K eKIiy. M3yueHne BOPOCOB: warom. Ilaru 12 - 17 ITosepxHocTy,

ITocTpoeHye MpUOIIKeHHBIX Pa3BePTOK He "BO?I?I?\IZEB;S'TE?AHZ CII6.BI'TY )

pa3BepTHIBAIOLUXCS TIOBEPXHOCTEM — alnpoKCUMaLs - A. . Yerunoea,

LWIUHAPUYECKUMU WM KOHUYe CKUMU TTOBEPXHOCTIMMU. 2013 (cs)

PernieHue 3a/1au B paboueit TeTpagu 2
Wroro mo pa3zeny 5 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
HAYEPTATEJ/IbHASI TEOMETPUSI

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThyeckas pabora

e /lOMalllHee 3a/laHue;

e 3agaHus B paboueii TeTpasy;
e KOHTpOJ/IbHast paboTa;

* TeCT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - arTecTalysl.

JlomaiHee 3a/janue
Pelienus JoMallIHUX 3a/jaHWH NIPeCTaB/SIOTCS Ha ucTax gopmara A4 nnm A3.
Kpurepun oLieHUBaHUS:
3aZiaHre 3aCUUTHIBAETCs, €C/IM TIpaBU/IbHOE pellieHHe
MPaBUWILHOCTb 0OpMIIEHUSI.
BazoBas orjenka [13Nel - 4 Gania
II3Ne2 - 6 GannoB
IT3Ne3 - 6 6annoB
3afiaHue BBITIOJIHEHO B CPOK +2 Bara
Xopotuee opopmnenue (mpudt rno 'OCT, ogHOro THMNa MMHNAY BBITIOJHEHBI OMHAKOBOW TOMIUHBI, TUHAW U
HaZMMUACH sIpKUe, HET TPsi3H, NMPABWILHO T0A00paH MaciTab uepTeska) (Tpy YCJI0BUH Cllauu B CPOK) +2 Oasia

3ajanus B padoueii Terpagu

3a KaXKAYI0 TeMy, CAaHHYIO0 B CpPoK - 10 + 1 6as 3a cpok +2 Garsia 3a KadyeCTBEHHYHO CAady 3aiaHuid
(cTymeHT OOBSICHWM pellieHHe 3aiad ¥ PeLn JOTIOHUTEBHYI0 3a[ady T10 TeMe), eCJIA CPOK C/Iaudl TEMBI
TIpOIIIe/, TO 3a TeMy jAaeTcs 10 6asos.

KonTponbHas pabora
KonTponbHasi paboTa 3acuvThIBaeTCS, eC/Id MPABUIBHO peliieHo 66% 3aau

Tect

J/eKTPOHHOEe TeCTUPOBaHUe 3aCUMTHIBAETCS, €C/TH CTYAEHT I10/IyyaeT OLIeHKY «3auTeHO» 10 BCeM
TeMaM (60% mpaBU/ILHBIX OTBETOB B TeMe» ). Tect HI" HaxoguTcs B SMNOC Moodle "HauepratenbHasi
reometpus’.
Tect comep>xut 30 BOMPOCOB.

JK3aMeH
BoHycHas cucTeMa BK/TIOUAeT B Ce0st:
PeliTHHT TTpaKTHUeCKUX 3aHSITUM:
3a KaXK/IyI0 TeMy, CIaHHYO0 B CpOK - 10 + 1 6as 3a cpok +2 6Gaa 3a KaueCTBEHHYIO ¢/lauy 3ajlaHui, eci
CPOK CZlauy TeMbl MpoI1ies, To 3a Temy faetcst 10 6asios.
3a momaiirHee 3aganue Nel - 4 6aia +2 6ania 3a cpok +2 6asia 3a KauecTso,
eC/M ZioMalllHee 3a/laHKe CIaHO He BoBpeMs - 4 Oasiia.
3a gomatirHee 3aaHue Ne2 - 6 6asioB +2 Oasiia 3a Cpok +2 Oasia 3a KauecTRo,
eIy JloMalliHee 3a/laHKe CJIaHO He BOBpeMs - 6 6aioB.
3a fomaiiHee 3aaHue Ne3 - 6 6aiioB +2 6asiia 3a Cpok +2 Oasiia 3a KauecTRo,
ey IoMallHee 3a/laHKe CJIAaHO He BOoBpeMs - 6 6aioB.
3 KOHTpO/IbHBIE paboThl - TI0 8 6asIoB (ec/m pelieHo 66 MPOLeHTOR 3a7au). Ec/ii Bce 3ajaun perrieHs + 1
6ann. Eciu perieHo MeHblile 66 TTPOIIEHTOR 3a/1au - Oasi/ibl He Jat0TCH.
3a 90 mpolieHTHOE TIOCelTeHHe TPAaKTUUe CKUX 3a/laHui - 5 0asIoB.
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PeliTUHT NeKI[MOHHBIX 3aHSITUI:

B KoHIJe JIEKI[UM MOXKET TTPOBOAMTHLCS TECT (3a/iaua 0 TeMe JIEKIUHN). 3a KaXK/IyI0 MPaBU/IbHO BHITIOTHEHHBIH
TECT, MO>KHO TIOTyuuTh 3 Oasuia.

3a XOpOLIWK KOHCIIEKT -5 6asl/ioB.

3a 90 mpoleHTHOe TIoCelTeH e K - 10 6anos.

OteHKa 3a 3K3aMeH BBICTAB/ISIETCS 10 CyMMe PEeHTHHTa TIPAaKTUUeCKUX Y JIEKLIUOHHBIX 3aHATHH, YMHOKEHHOTO
Ha Ko3¢pdurmenT 0,75:

«YyZOB/IETBOPUTENBLHO» - OT 70 6annoB g0 81 6anma

«Xopo1io» - 0T 82 6anos 0 96 6aIoB

«OT/IMYHO» - 97 GasoB u bornee.

Ok3aMeH (ec/u CTyZleHT He Habpasl Hy)KHOe KOJIMYeCTBO 0asiyioB MM He COIVIACeH C OLIeHKOH, BBICTaB/IsSeMO
1o OOHYCHOM cucTeme).

OK3aMeH NPOBOAUTCS 110 6useTaM, CofiepyKalljiM TeopeTHUeCKUi BOTIPOC U KOMITJIEKCHYIO 3a/iauy.

Ha orjeHKy «OT/IMUHO» CTYZIeHT [JOJDKEH OTBETUTh Ha TEOPETHUeCKUH BOTIPOC, IPAaBU/ILHO PELINTh 3afiauy U
OOBSICHUTE a/ITOPUTM €€ peLleHVsl.

CTy/ieHT, Oy CTUBILHIA TIOTPEITHOCTH B OTBeTe Ha TeOPeTHUeCKHI BOTIPOC U MPABU/IBHO PEIIMBILHTNA 1
0OBSICHUBIINH 33/]auy M0/y4YaeT OL|eHKY «XODOLIO».

CTyaeHTy He pellMBIIEMY KOMITIEKCHYFO 3a/jauy, BbIJAIOTCsl IOTIOTHUTE/BHBIE 3a/jaul MEeHbILeH CITI0KHOCTH.
Ecnu oH pemuni ux nMpaBUIbHO, BBICTAB/SIETCS OLIEHKA « YIOB/IETBOPUTETBHOY.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB U
JUJAKTHYECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

tdopme

BCEI'O
Jlekipuu
IIpakTHueckue

3aHATHUA

CamocrosiTenbHanA
paboTa CTyeHTOB

dopmupyemas
KoMmeTeHIusA, %

OIIK-1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Paspen 1. Touka. IIpsimas.

30

22

3afiaHus B
paboueii
TeTpajy,

HomarHee
3a/laHue,

KontponbHas
pabota

Pazpen 2. I1nNoCKOCTb.

40

12 5 7

28

15

HomariHee
3a/laHue,
3aziaHus B
paboueii
TeTpaju,
KouTpossHas
pabora

Paspen 3. Cnioco6b1 npeodpa3oBaHus
yeprexa.

25

13 5 8

12

10

3aziaHus B
paboueii
TeTpaju

Pa3pen 4. IloBepxHocTH.

57

25 | 14 11

32

35

HomaiHee
3a/jaHue,
3azaHus B
paboueii
TeTpajy,
KontposnbHas
pabora

Pa3pen 5. PasBepTku
noBepxHocTeidl. KacaresbHbIe
IVIOCKOCTH.

28

10 6 4

18

30

3aziaHus B
paboueii

TeTpaju,
Tect

Bcero 3a 1 cemectp

180

68 | 34 | 34

112

100

Bcero no AucuuIinHe

180

68 | 34 34

112

100
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Onenounbie MaTrepuassl no gucuumiudie HAUEPTATEJIBHAA 'TEOMETPUSA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamuy4eckozo aHA/u3a U MooeAuUpoe8aHus 8 npogeccuoHabHOU destimenbHOCTU

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

Kak Ha3blBaeTcA MeTOZA pa3BepTKW, NpeacTaBAeHHbIA Ha pUcyHKe?
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Ne 2 IIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE

DKBarop

T'opno

Ocs BpallleHus
I'maBHBIN MepuyaH

[Tapannens

Ne 3 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
Ha pucyHke nipeficTaBieHa KOMIIO3HULIUS U3 TeJl. YKaKUTe KakKie OHU, U 00BSICHUTE TIOUeMy.
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Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
1. YcraHoBuTe COOTBETCTBUE:

Yro T0/Iy4aeTCsd B CeUeHUU MPAMOro KpyroBoro KOHYyCa ITJIOCKOCTBIO:

1. Ecm
ceKyIIas
TIJIOCKOCTD
TIPOXO/IUT Uepe3
BEPIIUHY
2. Eom
ceKy1ast
TIJIOCKOCTD
TIPOXO/IUT
rapasijie/ibHO
OJIHOM
obpasyrolei

A.TpeyronpHUK Umm 2 obpasyrolye
3. Eom

CeKy1ast B. mapabona
IJIOCKOCTh

NIPOXOJUT B. Crinpans Apxumesa
TnapasuiesIbHO

IBYM [.runep6ona
obpa3yoimm

4. Ecm H.anmuaric

ceKky1ast
TVIOCKOCTD
nepecekaeT KOHYC
107, YIJIOM K 0CH
MEeHBILINM yIJIa
HaKJIOHA
obpas3ytorrei
KOHyCa

E.OxpyXHOCTB

5. Ecm
cekylias
TVIOCKOCTh
repeceKkaeT KOHYC
TMepIreHVKYISIPHO
0CH BpalleHus
KOHyCa

Ne 5 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
AnropuTM NOCTPOEHNs IMHWY N1epeceueHst IOBePXHOCTel:

1. TlocsemoBaTenbHO COeIUHSEM HalIeHHbIE TOUKU, TEM CaMbIM CTPOSI JIMHUIO TIepeCeueHust
TTIOBEPXHOCTeMH.

2. CTpouM JIMHUM TIepeceueHusi MOCPe/IHMKA CHavyasia C OfIHOM MOBEPXHOCThIO, a 3aTeM C ApYroi
MMOBEPXHOCTHIO.

3. BBogum noBepxHOCTb-TIOCPeAHUK. By mocpefHMKa 3aBUCHT OT TlepeCceKaroIIyXCsl [I0BePXHOCTeM.
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4. BBojum ele 0Hy IOBEPXHOCTL-ITIOCPeAHUK. [1/151 HAXOXK|€eHUsST HOBBIX TOYEK.

5. Haxomum o0li[1ie TOUKH JIUHUM TIepeCceueHust oCPeJHUKA C TIOBEPXHOCTIMU. DTH TOUKU
TIPUHA/JIeXaT JIMHUY TlepecedeHrs TIOBePXHOCTeH.

Ne 6 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
IMTocTpoeHyrie BUHTOBOM JIMHUY:

1. CoepnuHsieM Mociefj0BaTe/IbHO TOUKKA BUHTOBOM JIMHUM Ha (GPOHTATBHOM MPOEKIUH.

2. Yepe3 TOUKM JesieHUs] OKPY>KHOCTH MTPOBOJUM JIMHWUY MPOEKIIMOHHOM CBS3M [10 ITepecevyeHus C
COOTBETCTBYIOLIeH rOPU30HTaIbHON JIMHUEN (YacThio 1ara) Ha (pOHTAIbHOW TIPOEKLIUH.

3. Pa3buBaeM ropH30HTaNLHYIO MPOEKIUI0 OKPYKHOCTU Ha 12 paBHBIX uacteit. Hymepyem.

4. Pa3buBaem wiar (xo[) BUHTOBOU JTMHUM (PpOHTa/IBHAS TIPOEKLUs) Ha 12 paBHBIX yacTei.
Hymepyem.

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMILUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

1. Kakasl Touka NpyHa/JIeXUT IJI0CKOCTH a?

o foa
A B

Ne 8 TIIpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

1. Kakast TOuKa NprHaZJIe)KUT [TOBEPXHOCTH Chepbl?
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Ne 9 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa
1. Kakast u3 u300pakeHHBIX TPSIMBIX, IPUHA/IIEXKALINX TIJIOCKOCTH, SIBJISIETCS IMHWAHN CKaTa (JITHUU
HauOOJIbIIIEr0 HAK/IOHA IIJIOCKOCTH K TJIOCKOCTH TTPOEKIU)?

BapuaHTel 0TBeTOB:

1. CD
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2. AB
3. EF

4. RG

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 I/I306pa)KEHHbIX MpsAMBIX, MMPUHAJIEKAIUX IJIOCKOCTHU, ABJIAIOTCA FOpI/I3OHTaH${MH?

F
0
AI
TH e PR |G
X A
E 4
R i)
h[]
BapuaHTbI OTBeTOB:
1. CD
2. AB
3. hoOa
4. f0a
Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP
OTBETOB

Kakue u3 H306pa)KEHHbIX MpsAMBIX, MMPUHAJIEKAIUX IJIOCKOCTHU, ABJIAIOTCA ('I)pOHTaJ'ISIMI/I?
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BapuaHTbI OTBETOB:
1. CD
2. AB
3. EF
4. f0a
Ne 12 ITpounTaiiTe TEKCT, BbIOEPUTE ITPABUIbHBIE OTBEThI M 3alIMIIIMTe apryMEeHThbI, 000 CHOBBIBAOILHEe BbIOOD
OTBETOB

Kakike 13 NOKazaHHbLIX Ha PUCYHKE TOUSK NpWHAANEXAT NA0CKOCTKH?

fﬂu
B
C
A D=0
x / .Bu
e &
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