MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HAYEPTATE/IbHAA I'EOMETPUSA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa b3 VnrkeHepHast rpaduka
SIBopckast Haranbst MuxaiinioBHa, npero/jaBaTe/ib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel B3 VimxxkeHepHas rpaduka

3aBepytomui kadesapoii Pakutckas M.B., K.T.H., fo1.
[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'SA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 ITPOU3BOACTBO PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroumii Kadenpoii Pemiues E.FO., A.T.H., fo1.




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
MaTemMaTU4yeCcKoro aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B

ripoeccroHanLHON AesiTeIbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-1

3HAHUA:
3JIEMEHThI HaqepTaTEﬂLHOﬁ reoMeTpuu, TTOHSITUHMHBINA arirapaTr, OCHOBHBI€ II0J/IOKeHHs, 3aKOHBI

JUCLIMTUTMHBI, METOZBbI MOCTPOeHUsT 00paTUMBIX YepTeXKel, MPOCTPAHCTBEHHBIX 00BEKTOB; M300pakeHUs! Ha
yepTeXxax JIMHUNA U TIOBEPXHOCTEH; CrocoObl MpeoOpa3oBaHMs uYepTeXka; CTIoCOOBI pellleHHs Ha YepTeXkax
OCHOBHBIX METPHUUECKHX U TMO3WLIMOHHBIX 3a/lau; METO/bl NMOCTPOEHUsI Pa3BePTOK C HaHECeHHWEM 3/IeMEHTOB
KOHCTPYKLIMU Ha pa3BepTKe U CBEpTKe;;

YMeHus:

WCTI0/Ib30BaTh METOZbI HauepTaTe/lbHOM TreoMeTpHUd, COBPeMeHHbIe CpeACTBa MAaIIWHHON Tpaduky B
MPaKTHUECKOU JiesTeIbHOCTH;

HABblKU:
I/1306pa)KEHI/I${ TMMPOCTPAaHCTBEHHBIX 00LeKTOB Ha IJIOCKUX UepTexdax.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunia HAYEPTATEJTBHASI TEOMETPUS siBnisieTcst JUCHIMTUTUHON 0053aTeIbHON YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

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,

36721




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

36721




Paszpen 1. Touka. IIpsamas.

Permrienvie 3a/1au B paboueii TeTpasu

ITogroroBka K Jyiekuyu. M3yueHrie BONIPOCOB: MpeMeT
HauepTarebHON reoMeTpyun. MeTtos TipoeKiuii. KoMIiieKCHbIH
uyepTexX. [locTpoenue 3-1 IPOEKIMK TOYKH T10 [[BYM 3a/IaHHBIM.
VHBapriaHTHBIE CBOMCTBA Mapasi/ie/IbHOTO MPOeLPOBaHMUS.
OKTaHTBI

IlogroroBka K jeKiyH. VM3yueHre BOIIPOCOB: be30CHEIN uepTex.
CriocoOwI 3a/1aHMs TIPSIMO#A Ha yepTeske. [IpuHazIeKHOCTD
TOUKM TIpsiMoii. [IpsiMbie 00IIero ¥ YaCTHOTO MOJIOKEHMSI.
Cnepnpl ipssMoii. VicTWHHAas BeJTMUKHA OTpe3Ka MpSMOi U YTk
HaK/IOHa MPSMOM K TJIOCKOCTSIM TTpoeKIui. B3aumHoe
TMOJIOKeHUe NPSMBIX. Teopema 0 MPOeKLUsAX NPSIMOro yIvia.
KoHKypupyto111ie TOUKH U NpsiMbIe.

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.

12

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

Pazpen 4. TloBepxHOCTH.

[TogroroBka K yiekuuu. MzyueHnre Bonipocos: [lepeceuenue
TIOBEPXHOCTH C IUIOCKOCTBIO YaCTHOIO I10/10KeHusA. KoHuyeckue
ceueHus. [TepeceueHre MOBEPXHOCTH C MJIOCKOCTBIO 00IIETO
nosiokeHus. OBz cyvaii epecedeHus psiMoOK C

8
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20

21

22

23

24

25

26

27

28

29

30

31

NOBepXHOCTHI0. HacTHble cilyuau NepeceyeHust pSIMO ¢
MOBEPXHOCTBHIO.

[MoaroToBka K JieKiuu. V3yyeHre BorpocoB: OOy MPUHLMI
TIOCTPOEHMs! JIMHUH TlepeceyeHus oBepxHocTel. YacTHble
C/lyyau — Crocob Bpalljaroliencs mioCKoCTH, Criocob
KOHLIeHTPUYeCKUX cep, criocod 3KCIeHTpruuecKux chep.
[TepeceueHre MHOTOTPaHHUKOB.

ITogroroska K yiekiyu. Msyuenve Bonpocos: YacTHble ciiydau
repeceyeHus IOBEPXHOCTEM BTOpoOro nopszjka. Teopema
Momnxa.

IToproroska K yekimu Ne2 VM3ydyeHnne Bonpocos: YacTHble
C/lyyau TiepecedeHusi PSIMOM € TTIOBEPXHOCTHI0. Bribop
ONTHMMAa/IbHOIO BapyaHTa pellleHus [TO3ULMOHHBIX 3a/ay.
INepeceueHue KpUBOi1 C IOBEPXHOCThIO.

Pemienue 3asiau B paboueti TeTpaiu

ITogroroska K yiekiuuy. VsyueHnve Bonpocos: BUHTOBbIe
MOBEPXHOCTH — MPSIMOM U KOCOM T'e/TUKOUJ,.

Pernierue 3a/iau B pabouei TeTpagu

Perienue 3aau B paboueti TeTpau

Pemenue 3asau B paboueti TeTpaiu

NN A~ A

IToproroBka K nekuuu. Visyuenve Borpocos: ITpoekuyu
IJIOCKUX Y IIPOCTPAHCTBEHHbIX KpUBbIX. KacaresbHas u
HOpMaJjib KpUBBIX. OCoOble TOUKU KPUBBIX. OKPY)XKHOCTH B
IJIOCKOCTY OOILIeTo MOJIOKEHUsL.

IMoaroToBKa K jekijuu. M3yuenue Borpocos: Criocobbl 3a1aHus
MOBepXHOCTU. JInHeluaThie TIOBEPXHOCTU C OJHOU U ABYMSI
Harpas/souUMH. [T0BepXHOCTH IUK/IUYECKHE, TpyOUaThIe.
MHororpaHHble I0BepXHOCTH.

Brimonnenuve gomarHero 3aganus Ne3 [ToctpoeHure ceueHust
TeJla TIJIOCKOCThIO.

ITogroroBka K nekiuy. M3yueHne BorpocoB: JIuHeluaTble
NIOBEPXHOCTHU BpaleHus. [IoBepXHOCTH BpalLjeHust C
KPHUBO/IMHEHHOMW 00pa3yroieli. [TocTpoeHue TOUKY,
NIpYHa/y1e)xallleii IoBepXHOCTH BpalljeHusl.

32

33

34

35

36

37

38

Paspen 5. PasBepTku
roBepxHoCTeil. KacaTebHble
TIJIOCKOCTH.

IToaroroBKa K KOHTPO/ILHOM paboTe

ITogroToBKa K TeCTUPOBAHUIO.

IMoaroToBka K jieKiun. M3yuerre BorpocoB: OOIIHI MPUHIATT
MOCTPOEHHS TVIOCKOCTH KacaTesbHOH K oBepxHOCTH. Hopmaib
K MOBepXHOCTH. [TocTpoeHue KacaTe/TbHBIX TJI0CKOCTeH - yepe3
TOUKY JIEXKALL[YI0 Ha TIOBEPXHOCTH, Yepe3 TOUKY He JIeXalllyro Ha
MOBEPXHOCTH, uepe3 3a/laHHYIO MPSMY0, TIapaslielbHO
3aJIaHHOM MPSIMOM, TIapasuieIbHO 3aJaHHOM TII0CKOCTH.

Pemmenuie 3as1au B paboueti TeTpau

[ToproroBka K nexkuyu. VIsyuenwve Borpocos: [loHATHA U
ornpezienenus. Criocobbl pa3BepTKH MOBEPXHOCTH
MHOTOIPaHHUKA — CIIOCO0 TPUAHTY/ISTMU, CTTI0CO6 HOPMa/TbHOTO
ceueHusi, croco6 packatku. IlocTpoeHue pa3BepToK
pa3BepThIBAIOLIUXCS TIOBEPXHOCTEM.

[ToproroBka K nekuuu. V3yuenue Borpocos: [locTpoenue
NIPUO/TM>KEHHBIX Pa3BEPTOK HE Pa3BePTHIBAIOLUXCS
TOBEPXHOCTeN — anmpoKCUMaLUs AIUHAPHYe CKUMHU WU
KOHWUYeCKUMHU [TOBEPXHOCTSIMHU.

Permenue 3asau B paboueti TeTpau

Bcero 3a 1 cemectp

112
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
4 5 6|7 8 9 10/11| 12 (13/14| 15 16 17
1 Pa6.tetp| /3, Koutp.P.|IP| |Pab.tetp|Kontp.P.|[IP| |Pab.tetp| |/[3|KouTp.P. IP|Pab.TeTp

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocThueckasi paboTa;
Pab.TeTp — 3aaHus B pabouei TeTpazy;
3 — nomaiiHee 3a/iaHue;

KouTp.P. — KOHTpO/bHast paboTa.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnenyromumx dhopMax:
JIMarHoCThYecKasi pabora;
3a/laHus B paboueit TeTpay;
JOMalliHee 3a/jaHue;
KOHTpOJ/IbHAs pabora.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

9K3dMEH.

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 — O6pa3oparesibHas riatdopma «HOpaiT». 1151 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
0/10ka 1 mporpaMMbl TOATOTOBKM IO HarpaeieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHABMUKA.
IMucuurnivHa peanusyeTcss Ha Qakynerete b BasoBoe umkeHepHoe obpasoeanve BI'TY "BOEHMEX" um.
[.®. Yerunosa kadeapoit b3 MnxenepHast rpaduka.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAyUHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

Co,qepmaHHe AUCHUIVIMHBI OXBaTbIBa€T KPYI' BOIIPOCOB, CBA3dHHBIX C TOYKaMW,/IMHUAMH, I1IJIOCKOCTAMH,
TMOBEPXHOCTAMMU IIPU UX U3YyUEHHH Hd KOMIVIEKCHOM UepTexxe.

[TporpamMmMotit AUCLUTIIMHBI TIPeyCMOTPEHBI CleyIoliiie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
e 3a/1aHUA B paboueil TeTpaay;
e JIOMalllHee 33/]aHue;
e KOHTpOJIbHas pabora.

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.

H TpyRoeMKOCTB,
anMeHOBaHHe PadoThI Pexkomenjyemas imTeparypa uac.
Pazpgen 1. Touka. IIpamasi.
Pewienue 3aga4 B paboueil TeTpagu 4
IToaroroska K yiekiuu. V3yueHue BOIIPOCOB: IIpegMeT
HauepTaTe/bHOM reoMeTpuu. MeTog MpoeKLUH.
KomrmiekcHeii ueprexx. [TocTpoeHue 3-i ITpoeKuu 8
TOUKH TI0 IBYyM 3a,lZLaHHLIM. I/IIEBapHaHTHbIePCBOI;I-ICTBa B. A. flrowwi, M. B. Pakurckas, [T,
rapasijiesIbHOro npoenupoBatusl. OKTaHThI " E. Tux0HOB-Byrpos ; BI'TY
- | "BOEHMEX" um. [I. ®. YcTuHoBa.
[Toproroska K yekumu. Vzyuenue BOIPOCOB: BesocHbil Haueprare/TbHas reoMeTpust 1ar 3a
yeprexx. CriocoObl 3ajaHus TPSIMOM Ha uepTexe. marom. [laru 1 - 6 Touka, npsimasi,
IIpuHaj1eXXHOCTh TOYKU MIPSIMOU. HpUHMI:Ie ob1riero u miockocts: BITY "BOEHMEX"
YaCTHOTI'O ITOJI0XKEeHUSI. C]‘ISABI npsmon. IctuHHas 5 um. [T, ®. Yerunosa, 2007 (iasa 1 6
Be/TMYMHA OTPe3Ka NPAMOH 1 yIVIbl HaK/IOHA MPAMOH K u2)
IIJIOCKOCTSIM TIPOeKLIMH. B3auMHOe 110/10)keHue MPsIMBIX.
Teopema 0 npoekLysx NpsAMoro yria. Konkypupytorue
TOUKU U MIPSIMBIE.
PereHue 3azau B paboueii TeTpagu 4
Wrtoro no pasgeny 1 22
Pa3pen 2. I1/10CKOCTB.
IMoaroToBka K jekijuu. M3yuenue Boripocos: Criocobbl
3a/laHus IJI0OCKOCTH Ha ueprexke. Ciiefibl IVIOCKOCTH.
ITnockocTy 061IIero ¥ YaCTHOTO TIOJIOXKEHUS. 4
[IpuHaz/1eXHOCTh TOYKHU U TIPSIMOM TJIOCKOCTH.
['maBHBIE TMHWY TIJIOCKOCTU. YI/Ibl HAK/IOHA MJI0CKOCTH
K TIOCKOCTAM ITPOCKIHTH. B. A. TromuH, M. B. Pakutckas, /1.
ITogroroBka K yiekuyu Nel V3yueHre BONPOCOB: E. TuxoHos-Byrpos ; BITY
[TapasnnenbHble JI0CKOCTH. B3auMHO "BOEHMEX" um. [, ®. YcTuHOBA. 4
TMepreHIMKY/IspHble T10CcKOCTU. [lepeceueHue HauepTare/bHast reoMeTpHs Lar 3a
N0CcKoCTel. BUAUMOCTB M/IOCKOCTEM. warowm. IIaru 1 - 6 Touka, npsiMas,
Brimonnenuve gomaruHero 3aganus Nel IToctpoenne mwiockocth: BI'TY "BOEHMEX" 4
OPTOTOHATBLHBIX TIPOEKI[UH MI0CKUX GUryp um. [I. @. Yerunosa, 2007 (Bcs)
PerieHue 3a1au B paboueii TeTpagu M. B. Pakurckas, A. H. JIbi310B. . 4
Perienue 3az1au B paboueti TeTpau COOopHHUK 33424 110 HauepTaTe/IbHOM 4
Perenue 3azjau B paGoueii TeTpaju . TCOMETPUIL CII6.BI'TY 4
- BOEHMEX" um. [I. ®@. YcTuHOBa,
[Toproroska K nekuyu. Visyuenue Borpocos: IIpsivblie 2010 (2 rnasa)
rapasijie/ibHble U MepreHAUKY/IspHbIe TIJI0CKOCTH.
[Ipsimble nepecekatolye II0CKOCTb. ITocTpoeHue
JIMHUY TIepeceveHust IJI0OCKOCTel, OfiHa U3 KOTOPBIX 4
npoenypyromast. IToctpoeHue TOUKU MepecevyeHys
TIPSIMOM C TIJIOCKOCTBI0. BUAUMOCTE MpsIMOit
OTHOCUTEJIBHO IJIOCKOCTH.
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Wroro no pasgeny 2

28

Pazgen 3. Cmoco0bI npeo

Opa3oBaHUsA YepTeXxa.

Perienuie 3agja4 B paboueil TeTpagu 2
PernieHue 3a71au B paboueii TeTpagu 2
Vcrnionb3oBaHue Crioco00B Ipeobpa3oBaHus uepTeXka
JI7ISI OTIpe/iesieHrs] ICTUHHOMN BeJTMYUHBI U (POPMBI B. A. liomuh, M. B. Pakurckas, [I. 2
(bUryphl, Onpe/ie/IeHKs YI/IOB. . E. THXOH?'B'BYFPOB ; BITY
v BOEHMEX" um. [l. ®. YcTuHoBa.
IToaroroBKa K KOHTPO/IbHOM pabote o TemaMm Nel-2 2
HaueprarenbHast reoMeTpHs 1uar 3a
ITogroroska K JIeKLH. I/I3yqe131/1e Borpocos: Criocob marom. Ilaru 7 - 11
3aMeHbI TUIOCKOCTeH MPOeKLH. Onpezenenue Tpeo6pasoBanue uepresxa: BITY 1
NUCTUHHOU ]‘?EHI/ILH/IHBI ‘TpeyFOﬂbHI/IKa criocoboM 3amMeHsbl "BOEHMEX" umM. vH D. YCTI/IHOBa,
IJIOCKOCTEeH NPOeKLWH. 2009 (Bcs)
[NoaroroBka K nekiuu. M3yueHrie BOIPOCOB: CHOCOﬁbIU B. A. JiomuH, M. B. Pakurckas, [,
BpallleHWs — BpalljeHre BOKPYT' OCH I1epIIeHAUKY/JIAPDHOU E. TI/IXOHOB-BprOB ; BI'TY
IIJIOCKOCTH IIPOEKLIMH, BpallleHHe BOKPYT' 0CH "BOEHMEX" um. []. ®@. YcTuHOBa.
Tapasiie/IbHOM T/I0CKOCTH NMPOeKUKi. YacTHBIN C/Ty4ait | HauepraTesbHasi reoMeTpys IIAT 3a 1
criocoba BpateHye — criocob coBmertenusi. Crioco6 marom. Ilaru 7 - 11
MJI0CKO-TIapaJIJIeJIbHOI'O IMepeMeleHNA — KOMITO3ULUA HPEO6PH3OBHHI/IE yeprexa: BI'TY
ABYX reOMeTPUYECKHX peo0pa3oBaHuii: BpalleHusi U | "BOEHMEX" um. [I. ®. YcTuHOBa,
cAByra. 2009 (Bcs)
[Toproroska K yiekimu. V3yueHre BOIPOCOB: M. B. Pakurckas, A. H. JIbI30B. .
OnpeziesieHye pacCTOSTHUN — MEXXy TOUKOM U ripsimoii, | COOPHUK 3a/jau 110 HauepTaTe/IbHOM
MeJKy TOUKOH M TJIOCKOCTBIO, MEKAY TI7I0CKOCTSIMH, reomerpuu: CITI6.BI'TY
MeXJly napasijie/IbHbIMU WINA CKPellUBarOIMMUC "BOEHMEX" um. 1. ®. YcTUHORBa, 7
npsmMeIMU. OnipesiesieHre yIjioB — MeXAY 2010 (2 rnaga)
repeceKarolMMHCS WIH CKPeLUBAIOLUMUCS MPSIMBIMH,
MeX/y MpSIMO# U TJIOCKOCTBIO, MeXXAY TJIOCKOCTSMHU.
Brimonnenue 132.
Wroro no pasgeny 3 12
Paspen 4. IToBepxHocTH.
ITogroroBka K Jyiekuyu. V3yueHrie BOIIPOCOB: M. B. Pakutckas, A. H. JIbI3/0B. .
[TepeceueHrie MOBEPXHOCTHU C TVIOCKOCTBIO YaCTHOTO COOopHUK 3a/1au 10 HauepTaTeTbHOU
nonokeHusi. Konnueckue ceuenust. [lepeceuennve reometpun: CITI6.BT'TY
TMOBEPXHOCTH C TUIOCKOCTBIO OOIIIEro TMOJIOKEeHUS. "BOEHMEX" um. [l. ®@. YcTuHOBa, 2
OO1mit cryyaii iepeceueHust MPSIMOM C TIOBEPXHOCTHIO. 2010 (Bcs)
YacTHble c/iyyau repeceyeHus psIMO € B. A. Tromun, M. B. Pakutckas, /1.
[I0BEPXHOCTEIO. E. Tuxonos-byrpos ; bBI'TY
TToAroToBKa K neKiyu. M3yuenne sonpocos: O6umii | "BOEHMEX" um. [I. ®. YcruHosa.
TIPUHLUII [TOCTPOEHUs] IMHUU TTepeceveHust HauepraresbHast reoMeTpus mar 3a
NIoBepXHOCTeit. YacTHbIe Clyyau — Crocob tarom. Ilaru 12 - 17 IToBepxHOCTH,
BpallaIOLIelCs II0CKOCTH, CII0CO6 KOHLIeHTPUYeCKUX akcoromerpuu: CII6.BI'TY 1
cdep, crnocob sxciieHTpuueckux cdep. Iepeceuene | "BOEHMEX" um. JI. @. YctnHoBa,
MHOI'OTPaHHUKOB. 2013 (Bcst)
IToAroToBKa K eKIu. VisydeHne Bonpocos: YacTHble A. E. Tuxonos-byrpos, M. B.
C/lyyay repeceueHus OBePXHOCTeil BTOPOro MOpSIJKa. Paxurckas. . KOHCTPyKTHBHbIE 1
Teopema MorKa. 3a/laud B MIPOEKLJMOHHOM
IToproroBka K nekuyu Ne2 M3yyeHre BOMPOCOB: " mopemiposariy: CI16.BITY
o BOEHMEX" um. [l. ®. YcTuHOBa,
UacTHble c/lydad repeceueHus psMou C 2001 (Bes)
TIOBEPXHOCTHI0. BBIOOpP ONTHManbHOTO BapraHTa 4
pelleHNs MO3ULIMOHHBIX 3aZay. [lepeceueHue KprBoOii €
TOBEPXHOCTHIO.
Pemmenue 3as1au B paboueti TeTpau 4
IToproroska K nexuuu. VisyueHnre Borpocos: BuHTOBbIe 4
TOBEPXHOCTH — NPSIMOM U KOCOU reIUKOUS,
Petierue 3asiau B paboueii TeTpagu 2
Pewienuie 3aga4 B paboueil TeTpagu 2
PernieHue 3a/1au B paboueii TeTpaau 2
ITogroroBka K yiekuyn. M3yuenre Boripocos: [Ipoekimm 2
IJIOCKUX Y TIPOCTPaHCTBEHHBIX KpUBbIX. KacarenbHas u
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HOpMaJsib KpUBBIX. OcoOble TOUKH KPUBBIX. OKPY)KHOCTb

B INIOCKOCTHU 06]]_]@1"0 T10J/I0’KeHHH.

IMoaroToBKka K jekiuu. M3ydyenue Borpocos: Criocobbl
3a/laHus TOBEPXHOCTHU. JIMHeluaThle MOBEPXHOCTHU C

OZJHOM U AByMs Hampas/srolyMu. [loBepxHOCTH 2
LUK/MUeCKre, TpyOouaTbie. MHOTOrpaHHbIe
TOBEPXHOCTHU.
Brimonnenve gomarHero 3aganus Ne3 I[Toctpoenue 4
CeueHusl Tesa MJI0CKOCTHIO.
IToaroroska K yekiuu. VisyueHre BOIIPOCOB:
JIuHeiliuaThle MOBePXHOCTH BpailieHus. [ToBepxHOCTH
BpallleHus] C KpUBOIMHEHHOMW 00pa3yroiiei. 2
[MocTpoeHue TOUKY, NpHHaA/IeXalllel TTOBepXHOCTU
BpalleHus.
Urtoro no paspeny 4 32
Pa3gen 5. PasBepTku noBepxHocreii.KacarenbHbIe IVIOCKOCTH.
IToaroToBKa K KOHTPOJILHOMN pabote 2
T10AroToBKa K TECTUPOBAHMUIO. I1. T. Tananaii. . HaueprarensHas 4
TMoaroToBKa K jekijuu. M3yuenue Borpocos: O6mumi reomeTpusi. iHxkeHepHas rpaduka.
MPUHLMUIT ITIOCTPOEHUA MJIOCKOCTU KACaTe/IbHOU K I/IHTEPHET-TECTI/IPOBHHI/IE 0a30BBLIX
MOBEPXHOCTH. HOpMaf[b K TTOBEPXHOCTH. HOCTPOEHI/IE 3HaHUU: CaHKT-HETep6pr: .HaHb,
KacaTrelbHbIX TJIOCKOCTe! - uepe3 TOUKY JIeXKall[yto Ha 2022 (Bcs1) 2
MOBEPXHOCTH, Uepe3 TOUKY He JieXKalllyr0 Ha B. A. ,HIOMHH, M. B. PaKI/ITCKaH, '[[
TMOBEPXHOCTH, UYepe3 3aJaHHYIO IMPAMYIO, Iapa/lyIe/JIbHO E. TI/IXOHOB-BprOB ; BI'TY
3a/jaHHO¥ MPSIMOM, MapajienbHO 3alaHHOU IJIOCKOCTH. | "BOEHMEX" um. /1. ®. YcTuHoBa.
Perienue 3as1au B paboueii TeTpau HauepraresibHast reoMeTpus LIAr 3a 4
IToproroBka K nekuyu. 3yueHre BorpocoB: [ToHsATHs 1 |LarOM. Ilaru 12 - 17 IloBepxHOCTH,
onpeziesienyst. Crioco6bl pa3BepTKH OBEPXHOCTH akcoHometpuu: CI16.5T'TY
MHOTOTPaHHMKa — CI0CO6 TPUAHTY/ISALMH, CIOCO6 "BOEHMEX" um. [I. . YcT1HOBa, 2
HOPMaJ/ILHOTO CeueHMs, crocob packaTku. IlocTpoenue 2013 (Best)
pa3sBepTOK Pa3BepPThIBAIOIMXCS TOBEPXHOCTEIA. M. B. Pakurckas, A. H. JIb137108.
TToAroToBKa K eKIi1. VI3ydeHre BOIPOCOB: COOpHHK 32124 110 HauepTaTe/IbHOMH
ITocTpoeHye MpUOIIKeHHBIX Pa3BePTOK He . COMETPUIL. CII6.BI'TY )
pa3BepTHIBAIOLMXCA MToBepXHOCTell — armpokcumauust | DOEHMEX! um. 1. @. YeruHoBa,
LWIUHAPUYECKUMU WM KOHUYe CKUMU TTOBEPXHOCTSIMMU. 2010 (Bcs)
PernieHue 3a/1au B pabouei TeTpagu 2
Wrtoro mno pa3geny 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;

* JK3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

JomaiHee 3aiaHue
Pemtenust ;OMaIHUX 3a/JaHUN TTPEACTAB/ISIOTCS Ha JiicTax ¢opmara A4 v A3.
Kpurtepuu o1ieHUBaHUS:
3afilaHue 3aCUMTBHIBAETCS, €C/TH MTPaBUIbHOE pelleHre
MPaBUILHOCTE OOPMITEHHS.
Ba3oBas orjenka [13Nel - 4 Gania
IT3Ne2 - 6 GanioB
I13Ne3 - 6 GannoB
3ajlaHue BBITIOJTHEHO B CPOK +2 Garia
Xopotuee opopmienue (mpudt no 'OCT, ogHOro THIIA TMHUK BITIOJTHEHB! OWHAKOBOM TOJIIWHEI, TMHUHU U
HaZMUCH SIpKUe, HET TPSI3H, MPABWILHO ToA00paH MaciiTab uepreska) (Tpy YCJIOBUH Cllauu B CPOK) +2 Dasia

3apanusa B padoueii Terpagu

3a KXY TeMy, CIAHHYIO B CPoK - 10 + 1 6asu1 3a cpok +2 6asa 3a KadyeCTBeHHYHO c/lady 3a[aHuid
(cTyneHT 0OBSICHU pellieHHe 33a4 U Pl JOIO/HUTe/IbHYO 3a/ja4y 110 TeMe), eC/IU CPOK C/laul TeMbl
TripotLesi, To 3a TeMy Aaetcs 10 6asnmnos.

KonTponbHas pa6ora
KonTponbHasi paboTa 3acuvThIBaeTCs, eC/Iv MPaBU/IBHO perieHo 66% 3aau

JK3aMeH
BonycHas crucTema BK/TIOUaeT B ce0st:
PelTHHT NpakTUYeCKUX 3aHATUI:
3a KaX/yI0 TeMY, CIaHHYIO B CpOK - 10 + 1 6asut 3a cpok +2 Oasia 3a KaueCTBEHHYIO C/jauy 3aJiaHuid, eC/iu
CPOK C/lauy TeMbI TPOIIIe/I, TO 3a TeMy AaeTcs 10 6asos.
3a gomaiiHee 3aaHue Nel - 4 6asiia +2 6ana 3a cpok +2 6Gaia 3a KauecTBo,
eCJM JIoMallHee 3a/laHKe CJIAaHO He BoBpeMs - 4 Gasna.
3a momarirHee 3a7aHue Ne2 - 6 6aioB +2 6asia 3a cpok +2 Gariia 3a KauecTso,
eCJIv [oMalliHee 3a/laHKe CJJaHO He BOBpeMs - 6 6asiioB.
3a momariHee 3aganue Ne3 - 6 6aioB +2 Oasa 3a cpok +2 Oasiia 3a KauecTRo,
eC/I1 ZIoMalllHee 3a/JaHKe CIaHO He BoBpeMs - 6 0asIIoB.
3 KOHTpOJIbHBIE PAbOTHI - 110 8 6asIoB (ec/u peliieHo 66 MpolieHTOB 3ajau). Eciu Bce 3a/aun pereHsl + 1
6an1. Ecsiu peltiieHO MeHbIIle 66 MPOIIEHTOB 3a/1au - 06asiyibl He IaF0TCS.
3a 90 mpolIeHTHOE TIOCelIeHHe TPAaKTUUeCKUX 3a/IaHuH - 5 6asioB.

PeliTUHT NeKI[MOHHBIX 3aHATHM:

B KoHIJe JIEKI[M MOKET TTPOBOAUTHLCS TeCT (3a/aua 1o TeMe JeKLMH). 3a KaKAYH0 MPaBUWIbHO BITIOJIHEHHBIH
TECT, MO>KHO TIOTyUuTh 3 Oasia.

3a XOpOILMiA KOHCTIEKT -5 0asoB.

3a 90 mpolieHTHOE ToCeleH e JIeKIui - 10 6aos.
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PelTUHT NeKIIMOHHBIX 3aHATUM:

OrleHKa 3a 9K3aMeH BBICTAB/ISIETCS 110 CYMMe PeHTHHra MPAKTHUeCKUX U JIEKIIMOHHBIX 3aHATHUH, YMHOXXEHHOTO
Ha KospuuyenT 0,7:

«YIOBJIETBOPUTE/ILHO» - OT 60 6asioB fo 74 6anios

«XO0po11o» - 0T 75 6anos [0 84 6anioB

«OT/IMYHO» - 85 GasoB u 6ornee.

Ok3aMeH (ec/u CTyZleHT He Habpasl Hy)KHOe KOJIMYeCTBO 0asizioB MM He COIVIaCeH C OLIeHKOH, BBICTaB/IseMO
1o OOHYCHOM cucTeme).

OK3aMeH NIPOBOAUTCS 110 6useTaM, cofiepyKalljiM TeopeTHUeCKUi BOTIPOC 1 KOMITJIEKCHYIO 3a/iauy.

Ha orjeHKy «OT/IMUHO» CTYZIeHT [OJDKEH OTBETUTh Ha TEOPETHUeCKHUH BOTIPOC, IPAaBU/ILHO PELNTh 3afiauy U
OOBSICHUTE a/ITOPUTM €€ peLIeHVsl.

CTy/ieHT, Oy CTUBILHI TIOTPEITHOCTH B OTBETe Ha TeOPeTHUeCKH BOTIPOC Y TMPABU/IBHO PEIIMBILHTNA 1
0OBSICHUBIINH 33/]auy MO/y4YaeT OLeHKY «XODOLLIO».

CTyaeHTy He pellMBIIEMY KOMITIEKCHYFO 3a/jauy, BbIJAIOTCsl OTIOTHUTE/BHBIE 3a/jaul MEeHbILEH CII0OKHOCTH.
Ecnu oH pemui 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

CamMocToaTe/bHAA
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

Paspen 5. PassepTku
noBepxHocTeil.KacarenbHbie
IVIOCKOCTH.

28

10 6 4

18

30

3aziaHus B
paboueii
TeTpaju

Bcero 3a 1 cemectp

180

68 | 34 34

112

100

Bcero no gucuuIuinHe

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

Mamemamu4eckoz0 aHa/AUu3d U Mooe/UpPO8aHUsl, Meopemu4ecKoz20 U 3KCnepumMeHma/abHo20 Ucc/1e008aHUsl 8
npogeccuoHanbHoll dessmenabHOCMU

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcraHoBUTe COOTBETCTBUE

DKBaTop

T'opno

Ocb BpaillleHUs
['naBHbIN MepuyaH

[Tapannens

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
1. YcraHoBuTe COOTBETCTBUE:

Uto rosiyyaeTcsi B CeueHUH TPSIMOTO KPYTOBOTO KOHYCA IJIOCKOCTBIO:

1. Ecm A.TpeyronbHuK WK 2 obpa3syrolye
ceKyas

TIJIOCKOCTD b. mapabona

TIPOXO/IUT uepe3

BepILMHY B. Criupans Apxumena

2. Ecm
ceKyl1as
TJI0OCKOCTh
TIPOXOTUT
TapaJlIe/IbHO E.OKpY>XHOCTb
OJTHOM

obpas3ytorei

3. Ecm

ceKyIras

TIJI0OCKOCTD

TIPOXOZUT

rapasiie/ibHO

IIBYM

obpazyrormm

4, FEom

ceKyl1as

TJI0OCKOCTh

Iruniepbosia

H.snmuric
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Ne 3

Ne 4

Ne 6

TriepecekaeT KOHYC
T107], YIJIOM K OCH
MEHBIITUM yT/Ia
HaKJIOHA
obpa3syrolei
KOHyCa

5. Ecmu
ceKylas
TJIOCKOCTh
repecekaeT KOHYC
TMepIIeHAUKYJISIPHO
0CH BpaIieHus
KOHyCa

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€,0BAaTebHOCTh
ANropUTM NOCTPOEHUS IMHUU TlepecedyeHus IOBepXHOCTel:

1. TlocnenoBarenbHO COeAMHSIEM Hal[leHHbIE TOUKH, TEM CAMBIM CTPOSI JIMHHUIO TTepeCeueHHst
TIOBEpXHOCTEM.

2. CrTpouM IMHUHU TlepecedyeHus] NOCpeJHUKaA CHauasa C OZHOU NIOBEPXHOCTEIO, a 3aTeM C Ipyroi
TIOBEPXHOCTBIO.

3. BBoauM MoBepxHOCTh-TIOCPeAHUK. By ocpeiHKa 3aBUCUT OT TiepeCeKaroIuXCsi TOBepXHOCTe!.
4. BBojuM ellle OJJHy [TOBEPXHOCTh-TIOCPeAHUK. [171s1 HAXOXK/]eHUSI HOBBLIX TOUEK.

5. Haxozpum o011e TOYKY JIMHUM TIepeceueHusi TOCPeIHUKA C TIOBEPXHOCTSIMU. DTH TOUKH
TIpUHAaJ/IeXXar JIMHUM NlepeceyeHus TOBePXHOCTEH.

[TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie[OBAaTeTHHOCTD
[MocTpoeHvie BUHTOBOM JIMHUU:

1. CoenuHsieM rociefoBaTe/TbHO TOUKA BUHTOBOMW JIMHUY Ha (DPOHTATBHOM TIPOEKIIHH.

2. UYepe3 TOUKH [Jie/IeHUS] OKPY>KHOCTH TTPOBOZMM JIMHWUU MPOEKIIMOHHOH CBSI3U 10 TIepPeCeUeHus C
COOTBETCTBYIOIIIel TOPU30HTAIBLHOM JMHUEeN (4acThIo I11ara) Ha (GpOHTabHOMN TIPOEKIIUHU.

3. Pa3buBaem ropu3oHTaNBHYIO MPOEKLHI0 OKPYKHOCTH Ha 12 paBHBIX yacteil. Hymepyem.

4. Pas3buBaem miar (xo/) BUHTOBOM JTMHUM ((PpOHTa/TBHASA TPOEKIUA) Ha 12 paBHBIX UacTei.
Hymepyem.

[TpounTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

1. Kakasi Touka [pyHa/IeXXUT IVIOCKOCTH A?

b foa

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa
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1. Kakas Touka TiprHa/IJIeKUT MOBEPXHOCTH Cepbi?

5"

Ne 7 TIpouwTaiiTe TeKCT, BbIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BBIOOD
OTBeTa
1. Kakast u3 n300pakKeHHBIX TMPSIMbIX, IPUHA/JIeXKALIUX [IJIOCKOCTH, SIBJISIeTCS JIMHWM CKaTa (JINHUU
HanOOoJbIIero HaK/I0Ha TVIOCKOCTH K T/IOCKOCTY TIPOEKLIWH)?

X A

BapuaHThbI OTBeTOB:
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1. CD
2. AB
3. EF

4. RG

Ne 8 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apPTYMEHTHI, OGOCHOB]:IBaIOU_]I/Ie B])I60p
OTBETOB

Kakue u3 I/1306pa)KEHHI>IX TIPSAMBIX, MPpYHAaAJ/IeXallUX IMJI0OCKOCTH, ABIAOTCA FOpI/IBOHTa]'IHMI/I?

F
0
AI
) ¥ EIF/R |G
X A
E &
R/ i
hh
BapI/IaHTbI OTBETOB.
1. CD
2. AB
3. hOa
4. f0a
Ne 9 HquHTaﬁTe TEeKCT, BbIGepI/ITe I'IpaBI/IJ'[I:HLIe OTBeThI U 3aIlIvIIInuTe aprMEHTbI, 060CHOBbIBaIOLL[I/Ie BbI60p
OTBETOB

Kakue 13 n300pakeHHBIX TIPSMBIX, PUHAJ/IEXKALUX TVIOCKOCTH, SB/ISIOTCS (PpOHTANIAMU?
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BapuaHTbI OTBETOB:
1. CD
2. AB
3. EF
4. f0a
Ne 10 TTpouwnTaliTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIIUTE ApTyMEHThI, 000CHOBBIBAIOIIME BEIOOD
OTBETOB

Kakike 13 NOKazaHHbLIX Ha PUCYHKE TOUSK NpWHAANEXAT NA0CKOCTKH?

f[]u

Ne 11 TTpouwuTaiiTe TEKCT U 3aIMUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET
Ha pucyHke npe/icTaB/ieHa KOMITO3ULIUS U3 TeJl. YKaKUTe KaKue OHH, U 0ObCHUTE TIOUEMY.
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Ne 12 TpouunTaiiTe TEKCT M 3alUILUTe Pa3BePHYTHII 000CHOBAHHBIN OTBET

Kak Ha3blBaeTcA MeTO/, pasBepTKW, NpeAcTaBAeHHbIA Ha pUcyHKe?

wl AR
;‘I- £
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