degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: AHanmuTr4eckas TeOMeTpHs

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: A.N. adapesuy, a-p ¢hus.-Mat. Hayk, podeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefannn Kadenpbl MareMaTuky 1 MaTeMaTiHueckux MetonoB ¢usnku 17.03.2020



AHHOTANMA
Kypc "AHanuTtndeckas reoMeTpus’ OpHEHTHPOBAH Ha CTYICHTOB IMEPBOTO Kypca OakaiaBpuara.

B kypce "AHanutnueckas reoMeTpus” N3y4aroTcsi OCHOBBI aHATUTHYECKOW TEOMETPHH, a TAKXKe P pa3/ieioB
anreOpsbl.

ITepBast yacTh Kypca MOCBSILIEHA H3yYCHHUIO BEKTOPOB, MX CBOMCTB. BBomarcs moHsTHs 6a3uca, CHUCTEMBI
KOOPJIMHAT, CKAJIISIPHOT0, BEKTOPHOTO ¥ CMEIIAHHOTO MTPOU3BEICHUS.

Bo BTOpOif yacTu Kypca u3ydarorcsi anreOpandeckne JMHUU Ha IUIOCKOCTH M ITOBEPXHOCTH B MPOCTPAHCTBE.
W3ygaercst reoMeTpusl IPSAMBIX H TUIOCKOCTEH, peIIaroTcsl MO3HIMOHHbBIE 331a4u. PaccMarpuBaroTCst IMHUN 1
MOBEPXHOCTH BTOPOTO MOPSKA, NX OCHOBHBIE CBOMCTBA.

Tperbss yacTb Kypca IOCBSIIEHa M3yuyeHHI0 a(UHHBIX M OPTOrOHAIBHBIX NPeoOpa3oBaHUN IUIOCKOCTH.
BBomuTcs monsTHe Tpymnmbl. Pa3BuBaeTcs Teopust MaTpull M UX ompexnenureneid. Msywaercs oOparHas
Marpunia. PaccmarpuBaroTcss cucTeMbl JMHEHHBIX YpaBHEHUN Ui Cioydas, KOIZla MaTpulla CHUCTEMBI -
HEBBIPOXKIEHHAas1 KBagpatHas. BeBogsrcs hopmynsl Kpamepa.

1. leau u 3apauu

Meap AUCUMNIMHBI

- (bOpMI/IpOBaHI/IG 0a30BEIX 3HAHHUK IO reoMCTpuun i HaHBHCﬁmeFO HCIIOJIB30BAHUA B [pPYIrux
00aCTAX MaTeMaTHYECKOrO 3HAHUS U JAUCHUIITINMHAX €CTECTBCHHOHAYYHOI'O COACPIKAHUAA,

- (opmupoBaHME MaTEeMaTUYECKOW KyJIbTYypbl, HCCIEAOBATEILCKUX HABBIKOB M CHOCOOHOCTH
MPUMEHSATH 3HAHUS HA MPAKTHKE.

3agauu AUCHUTLINHBI
- popmupoBanue y 00ydaromuxcs 0a30BbIX 3HAHUH 10 aHATUTHYECKON TeOMETPHH;

- (bOpMI/IpOBaHI/IG O6H_[eMaT€MaTI/I‘-IGCKOI\/’I KYyJIbTYpPbL: YMCHHUC JIOTUYCCKU MBICIUTL, IIPOBOAUTH
J0Ka3aTCJIbCTBa OCHOBHBIX YTBep)KZ[eHI/II‘/'I, YCTAHABJIMBATb JIOTUYECKUE CBA3U MCIKAY IOHATUAMMU,

- popMupOBaHUE YMEHUI U HABBIKOB NMPUMEHSTD IOMYUYCHHBIC 3HAHUS ISl PEIIECHHS] TeOMETPHUYECKUX
3a/1a4, CaMOCTOATENBHOTO aHAJIN3a MOJYYEHHBIX PE3YIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



YMETB:

- OCHOBBI TEOPHH IpadoB, TEOPEMBI O BIOXKUMOCTH, hopMyiy Ditiiepa, TeOpeMy O pacKpackax;

- TOIOJOTMYECKHE CBOMCTBA JBYMEPHBIX ITOBEPXHOCTEH, TEOpEMbl KIACCH(PUKAIMKM KOMITAKTHBIX
JBYMEPHBIX ITOBEPXHOCTEIH;

- TEOPHIO KPUBBIX HA IIOCKOCTH U B MMPOCTpaHCTBE, (hopmyinsl Dpene;

- OIIpe/ieNIeHNEe KPUBHU3HBI M KPYUCHHUS, TEOPEMY O BOCCTAHOBJICHUHM KPUBOM 110 KPUBU3HE U KPYUYCHHIO;
OCHOBBI TEOPUHU TOBEPXHOCTEH, OINpPEIEJICHUE W CBOWCTBA IMEPBOM M BTOPOW KBAaJIPAaTUYHBIX (HOPM
HOBEPXHOCTH, TeOpeMy MeHbe, onpe/eeHie IIaBHBIX KPHBU3H U TVIABHBIX HAalpaBJiCHUH, GopMyIry
Diinepa;

- ompefeieHHe KOBAPHAHTHBIX IPOM3BOAHBIX, NpaBHJIa BBIYHCICHUS CHMBOJIOB Kpucroddens,
YpaBHEHUS MMapajuIeIbHOTO MEPEHOCa U Te0Ie3MUSCKIX Ha TIOBEPXHOCTSIX;

- OCHOBBI CepHdeckoil reomeTpun M reomerpuu JIoGaueBCKOro, TEOPEMbI CHHYCOB, KOCHHYCOB,
(bopMyIIBI Ul CyMMBI YIJIOB TPEYTOJIbHUKA Ha cepe U miockocTr JlobadeBcKoro.

- BBIYHCISITH WHBapUaHTBl TpadoB, ONPENeNsTh TOMOJIOTMYECKUI THIT JByMEPHOH IOBEPXHOCTH,
HaXOJIUTh KPUBU3HBI U KPYUCHUS KPUBBIX, IJIABHBIC KPUBU3HBI U TJIaBHBIC HAIIPABIICHUS TTOBEPXHOCTEIH;
- BBIYUCJIATH KOBapUAHTHBIC MPOW3BOJHBIC BEKTOPHBIX IOJICH HA IMOBEPXHOCTSX, pellaTh 3ajady
MapaJIeIbHOTO TICPEHECCHHS,

- HaXOJWTh WM WCCIE/IOBATh T'€O/IE3MYECKUE, PellaTh reOMEeTpUIecKre 3a1a4u Ha cdepe U TIOCKOCTH
JloOaueBcKoro.

BJIAJIETh:

- anmnaparoM TEOPHH KPUBBIX M IIOBEPXHOCTEH U €ro NPUIOKESHUSIMH K MEXaHHUKE;
- TEXHUKOW KOBAPHAHTHBIX MPOU3BOIHBIX H €€ MPUIOKCHUSIMH;
- anmaparoM TeopuH rpados.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| I'eomeTpusi KpUBBIX M IOBEPXHOCTEWU B 10 12
€BKJIMIOBOM IPOCTPAHCTBE.
2 [Ipocreiine HEEBKINAOBEI T€OMETPHUH. 8 8
Tomonorust  rpagoB BYMEPHBIX
3 _rpag HEYMEP 12 10 45
[IOBEPXHOCTEH.
Nroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. 'eomeTpust KPUBBIX U IOBEPXHOCTEN B €BKJIUA0BOM IIPOCTPAHCTBE.

[Tnockue xpussie. Kacarenbuast u HopMaib. [{nuHa kpuBoit. HarypanbHbiil mapamerp.
Comnpukacaromiasicsi OKpy»HocTh. KpruBnsHa riockoit kpuBoii. [Tnockue dhopmynsr Opene.
BoccranoBienne miockoit KpuBoii 1Mo GyHKIMH KPUBU3HBIL.

3BOITIOTA ¥ BOTHOBOH (PPOHT TUIOCKON KPUBOHA.



Kpussie B mpocrtpanctse. Comnpukacatomasics OKpykHOCTb. Pemep ®pene, dopmynsr Ppene,
KpVBH3HA U Kpy4YEHUE.

BoccranoBnenne npocTpaHCTBEHHOM KPUBOW 10 KPUBHU3HE U KPYUEHHUIO.

[Hosepxnoctu. IlepBas kBagparnunas popma. JJITUHBI U yTIIBL.

KoBapuaHnTHbie IpOM3BOJHBIC BEKTOPHBIX MOJICH M UX CBOICTBA.

CumBonsl Kpuctoddens 1 ux BeIYHUCICHUE.

[lapaienbHbIi IEPEeHOC U Fe01e3nYeCKUe Ha TOBEPXHOCTSX.

H3omerpun moBepXHOCTEH.

Bropas xBagparnunas popma nmoBepxHoctu. Teopema MeHse.

[maBHBIE KPUBU3HBI U IaBHBIE HarpasieHus. Popmyna Ditnepa. ['ayccoBa u cpeaHsas KPUBU3HBL

OTKIIOHEHHE TOYKH TOBEPXHOCTHU OT KacaTelbHOU IIOCKOCTU. DJITUNTHYECKUE, TUIEPOOIIECKUE U
napaboIMyecKue TOUKU AByMEPHON ITOBEPXHOCTH.

2. IIpocTeiinine HeeBKINUAOBH T€OMETPHUH.

I'eometpus Ha cdepe. ['eone3nueckue, UI30METPUH, PACCTOSIHNE, OKPYKHOCTH.

Cdepuueckue TpeyronbHUKU. TeopeMbl KOCHHYCOB U CHHYCOB. J[BoiicTBeHHasl TeopeMa KOCHHYCOB.
Teopema o cymme yriioB cpepruuecKoro TpeyroJbHUKA.

[IpocTpancTBo Munkosckoro. [loanpocrpancTBa u oproroHanbHbie nomnonHeHus. [IpeodpazoBanus
Jlopennia. Hepasencra Koim-ByHsSIKOBCKOTO M TpeyrodbHUKA JUISI BpEMEHUTIO00HBIX BEKTOPOB.

MupoBble JIMHUM WHEPUUANTbHBIX HaOmromarenen. OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH,
3aMeJJIeHIe BpeMeHH, CoKparieHue uinH. [lapagokc 61u3HEIoB.

Bexropnass mogenp reomerpun JloGaueBckoro. l'eomesmueckue, H30METPUH, OKPYXHOCTH,
TPEYTOJIbHUKH.

Mopnens [lyankape reomerpun Jlo6aueBckoro.
3. Tononorust rpa)oB ¥ IBYMEPHBIX TTOBEPXHOCTEH.

I'padbr. Teopema o unciie MapuIpyTOB. YHHUKYpCalbHBIE TpadBbl.

Uucno berru um sitnepoBa xapakrepuctuka rpada. MakcuManbHOE JepeBo. Teopema o0 cHcTeMe
TOKOB.

[Inanapusie rpadsl. HermmanapHocTs moiaHOro rpada ¢ maThlo BepIIMHAMHU U rpada «TpU JOMHKA,
TPH KOJIOALIA».

Packpacku kapt u rpadoB. Teopema o maTu Kpackax.

Tpuanrynupyemsle OBymMepHble noBepxHOocTH. Ilpumepsl. OpueHTHpyeMble U HEOPUEHTUPYEMbIE
MTOBEPXHOCTH.

Ckueiiku u3 kBajapara. Onepannu BeIpe3aHusl JbIPKU U MIPUKIICHKU PyUKH.
Teopema knaccupuKay KOMIAKTHBIX ABYMEPHBIX OPUEHTHPYEMBIX MOBEPXHOCTEH 0e3 Kpas.
TeopeMsl 0 KI1acCHPUKALNN HEOPHUEHTHUPYEMBIX IOBEPXHOCTEH U MOBEPXHOCTEH C KPaeM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Knaccuueckas muddepennmansias remerpust [Teker] : yae6. mocooue aiist By3oB / A. W.
[Madapesuy ; M-Bo oOpasoBanus u Hayku Poc. denepannn, Mock. ¢us.-TexH. HH-T (Troc. yH-T .— M. :
M®TH, 2010 .— 124 c.

2. JIunetinas anredpa [Tekcr], yueOnuk 1utst By30oB /B. A. Unbun, 3. T. [To3usk. -M., ®usmariur,
2006, 2007



®onp auTeparypsl Kapeaps

3. A.A. OmemkoB, @.1O. [Tonenenckmii, A.A. Tyxunmun, A.T. Domenko, A.U. Hladapesuu. Kypc
HarIsiAHOM TeoMeTpuu U Tononoruu. M: URSS, 2014.

4. AWM. Uladapesunu. Jlekunu no auddepenunansuoi reometpun. THECHOIK, 2007.

5. TLK. PameBckuii. Kypc nuddepennmansroit reomerpun. Hayka, 1938.

JlononHuTenbHAs TUTEpaTypa
1. Beenenue B anreopy : OcHOBHI anredps! [ Tekct] : yueOnuk ains By30B / A. U. Koctpukun .— M. :
Hayka, 1994 — 320 c.

®ounp auTeparypsl Kadeaps

2. [1. T'ue6epr, C. Kon-®occen. Harnsanas reomerpusi. YPCC, 2005.
3. A.T. ®omenko. luddhepennmanbaas reoMmerpus 1 Tononorus. Jlononaurensabie Tasbl. PX]1, 1999.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://math.mipt.ru/study/
2. http://dfgm.math.msu.su/materials.php

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUHU 3HAHUH 00yJaroIuecss MOTYT UCIIOE30BaTh KOMIIBIOTEPHOE
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIE WWW.i-eXam.ru.

B mporecce caMocTosTENEHON padoThl 00YJaIOIIUXCS BO3MOYXKHO UCIIOJIb30BAHHUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 1Sl pabOoThI CTY/IEHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, INpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeIbCTBO OTICJIBHBIX YTBEPXKAEHHI, CBOMCTB; — pEIIeHHE 3aja4, IpelaraéMblX CTyJICHTaM Ha
JEKIUAX M TPAKTHYSCKHX 3aHSATHAX, — IOATOTOBKY K IMPAKTUUECKUM 3aHATHSAM, KOJUIOKBUYMAaM,
3a4éTy. PyKoBOJCTBO M KOHTPOJb 32 CAMOCTOATENBHON pabOTON CTyJIEeHTa OCYIIECTBIsAETCS B Qopme
WHIMBHUyalbHBIX KOHCYJbTammid. Iloka3arenem BiIaJCHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3agaun. Jns ¢GopMupOBaHHS yMEHHsSI HPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEOOXOAMMO pelIaTh Kak MOKHO Ooublie 3amad. [Ipu pemieHun 3a1a4 Kaxaoe JAeHCTBHE He0OXOIUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUUECKUE CBEICHMSA. 3HAYUTENIBHO OOJErduTh
pelIeHne 3a/1auil MOXKET XOpOIIO BBINOJIHEHHBIH YEpPTEX, €CIIM OH COOTBETCTBYET YCIIOBHIO 3aaqd
(IpsIMOi yros HapHCOBaH MPSMBIM, PaBHOOEIPEHHBIH TPEYTOJILHUK — paBHOOEApPEHHBIM U T. 1. Ilpu
MOATOTOBKE K TPAKTHYECKHM 3aHATHSIM HEOOXOOMMO TIOBTOPSATH paHee W3yYCHHBIE OCHOBHEBIC
orpeJiesieHus, GOPMYIUPOBKU TeopeM. B Havane 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC IO MarepHaxy MpOIIeANIMX 3aHATHH B YCTHOH WM muchbMeHHOH (opme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHe MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymiana Jekuus (10-15 MuUHYT); MOBTOpeHHME MaTepHaia HaKaHyHE CIedyIoIiei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIKIIUH, y4eOHOH 1 Hay4IHOH
JUTEpaType, MOArOTOBKAa OTBETOB Ha BONPOCHI, NMPEIHA3HAYCHHBIX /ISl CAMOCTOSTEIILHOTO H3yUCHHS,
MOATOTOBKA K NPAKTUYECKOMY 3aHATHUIO, pelieHne 3axad. Ilpu 3aTpyqHeHUM H3y4YeHHs OTIENbHBIX
TEM, BOIIPOCOB, CIeayeT 00pamaThes 3a KOHCYJIBTAUSAMH K JIEKTOPY WM TPETOJaBaTelto, BEAYIEMY
MPaKTHYECKUE 3aHATHS.



OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CIIeIAIIFHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIAIOTCS Ha TIPOBEPKY.

[TpoMeKyTOYHBI KOHTPOJb 3HAHWUN TIPOBOJMTCS B BHUJE KOJUIOKBUYMOB, Ha KOTOPBIX CTYACHTY
npeularaeTcsi MUCbMEHHO OTBETHTh HAa TEOPETHYECKUI BONPOC W PEIIUTh [BE 3aJa4d IO TeMe

KOJUIOKBHUYMa, a TaK)Xe CTYACHTY B XOJI€ OCBOCHHUS Kypca HEOOXOIUMO BBINIOJHHUTH JIBE JTOMAITHUX
WHIMBH]yaJbHBIX PA0OTHI C MX TOCIEYOIIEH 3aIUTOH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaJIMpUKALUS: GakanaBp
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHHs AUCHMIUIMHBI « AHATTUTHYECKAsi TEOMETPHS» 00YUaIOMIMNACS TOTKEH:

3HATb:

- OCHOBBI T€OpHH I'paoB, TECOPEMBI O BIOKHUMOCTH, (hopmyiy Diinepa, TeopeMy O pacKpackax;
- TOIOJOTMYECKHE CBOMCTBA JBYMEPHBIX ITOBEPXHOCTEH, TEOPEMbl KIACCH(PUKAIMH KOMITAKTHBIX

JBYMEPHBIX [I0BEPXHOCTEN;

- TCOPHIO KPUBBIX HA INIOCKOCTHU U B IPOCTPAHCTBC, (bOpMy.]'II:I d)peHe;

- OIIpe/ieNIeHNEe KPUBHU3HBI M KPYUCHHUS, TEOPEMY O BOCCTAHOBICHUHM KPUBOU 110 KPUBU3HE U KPYUYCHHIO;
OCHOBBI TEOPUHU TOBEPXHOCTEH, OINpPEICJICHUE W CBOWCTBA IMEPBOM M BTOPOW KBAaJAPAaTUYHBIX (HOPM
HOBEPXHOCTH, TeOpeMy MeHbe, onpe/eeHie IIaBHBIX KPHBU3H U TJIABHBIX HalpaBiCHUH, (GopMyIry
Diinepa;

- ompefeieHHe KOBAPHAHTHBIX IPOM3BOAHBIX, NpaBHIa BBIYHCICHHUS CHMBOJIOB Kpucroddens,
YpaBHEHUS MMapajuIeIbHOTO MEPEHOCa U Te0Ie3MUSCKUX Ha TIOBEPXHOCTSIX;

- OCHOBBI CcepHdeckoil reomMeTpun M reomerpuu JloGaueBCKOro, TEOpPEMbI CHHYCOB, KOCHHYCOB,
(bopMyIIBI Ui CyMMBI YIJIOB TPEYTOJIbHUKA Ha cepe U miockocT JlobadeBcKoro.

yMeTh:

- BBIYHCISITH WHBapUaHTBl TpadoB, OMPENeNsTh TOMOJIOTHMYECKUI THIT JByMEPHOH IOBEPXHOCTH,
HaXOJIUTh KPUBU3HBI U KPYUCHUS KPUBBIX, [JIABHBIC KPUBU3HBI U TJIaBHBIC HAIIPABIICHUS TTOBEPXHOCTEIH;
- BBIYUCJIATH KOBapUAHTHBIC MPOW3BOJHBIC BEKTOPHBIX IMOJICH HA IMOBEPXHOCTSX, pellaTh 3ajady
MapaJIeIbHOTO TICPEHECCHHS,

- HaXOJWTh M WCCIE/IOBATh T'€O/IE3MYECKUE, PellaTh reOMEeTpUIecKre 3a1a4u Ha cdepe U TIOCKOCTH
JloOaueBcKoro.

BJaJeTh:

- anmnaparoM TEOPHH KPUBBIX M IIOBEPXHOCTEH U €ro NPUIOKESHUSIMH K MEXaHHUKE;
- TEXHUKOW KOBApHAHTHBIX MPOU3BOIHBIX H €€ MPUIOKCHUSIMH;
- anmaparoM TeopuH rpados.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

B nensix Tekyliero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHON TeMe.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[IpomexxyTouHast arTecTalus 1Mo AUCHUIUIMHE «AHATUTHYECKAs TEOMETPHUS» OCYIIECTBISETCS B
dbopme sKx3aMeHa. JK3aMeH NMPOBOIUTCS B YCTHOU hopme.

IlepeuyeHb KOHTPOJIBLHBIX BONIPOCOB ISl C1a4HU IK3aMeHa B 2 ceMecTpe:

1. I'padsr. Teopema o unciae MapmpyToB. Y HUKypCAJIbHBIE TpadBbl.

2. Yucno bertn u itneposa xapakrepuctrka rpada. MakcumanbHOe aepeBo. Teopema
0 CHUCTEME TOKOB.

3. Ilnanapusle rpadsl. HemmanapHocTs noiaHoro rpada ¢ nsaThio BeplIMHAMK U rpada
«TpH JIOMHUKA, TPU KOJIOALAY.

4. Packpacku kapt u rpadoB. Teopema o MmsTH Kpackax.

5. 3aMKHYTbIE KpUBBbIE Ha IUIOCKOCTH. PerymsipHas romoronus KpuBbIX. Teopema
VYurnau — I'payireiina.

6. Tpuanrymupyemble ABYMEpHbIE IOBEepXHOCTU. llpumepsl. OpueHTHpyeMble U
HEOPUEHTUPYEMbIE TIOBEPXHOCTH.

7. Cxuieliku U3 kBaapata. Onepaiuu BbIpe3aHusl AbIPKU U MPUKIEHKU PyUKH.

8. Teopema kmaccupukanMu  KOMIAKTHBIX  JIBYMEPHBIX  OPUEHTHPYEMBIX
IIOBEPXHOCTEH.

9. Teopema kilaccuuKauyu HEOPUEHTUPYEMBIX TIOBEPXHOCTEH.

10. Ilnockue xpusble. KacarenbHas u Hopmanb. [[nuHa kpuoil. HarypanbHblit
napamerp.

11. Conpuxkacaromascst okpykHocTb. KpuBu3Ha miiockoit kpusoil. [lnmockue popmysist
®pene.

12. BoccraHOBIEHHE TUIOCKOW KPUBOH 1O ()YHKIIMU KPUBU3HEI.

13. Kpusele B mpoctpanctBe. Comnpukacaromasics OKpyKHOcTb. Penep ®pene,
¢dopmyibl @peHe, KpUBU3HA U KPyUEHHE.

14. BoccraHoBIiIeHHE IPOCTPAHCTBEHHOW KPUBOH 110 KPUBU3HE U KPYUCHHUIO.

15. TloBepxnoctu. IlepBas kBagpaTuuHas popma. JJTUHBI U yIIIBL.

16. KoBapraHTHBIE TPONU3BOIHBIE BEKTOPHBIX MOJIEH U UX CBOMICTBA.

17. CumBounbl Kpucroddens u ux BeIYUCIECHUE.

18. ITapannenbHbIi IEPEHOC U TEOAE3NIECKUE HA TOBEPXHOCTSX.

19. I3omMeTpuu NOBEpXHOCTEM.

20. Bropas kBagpaTuuHas popma nosepxHoctu. Teopema MeHnsbe.

21. I'nmaBHble KpWBHU3HBI W TiaBHble HampaBieHus. @opmyna Ditnepa. ['ayccoBa u
CpEIHss KpUBU3HBI.

22. OTKJIOHEHHE TOYKHU MOBEPXHOCTU OT KacaTEeJbHOM IMJIOCKOCTH. DJUIMNTHYECKHE,
runepOonyeckue 1 napadoaInuecKue TOUKH JBYMEPHOM MOBEPXHOCTH.

23. I'eometpus Ha chepe. ['eonesnueckre, N30METPUH, PACCTOSHUE, OKPY>KHOCTH.

24. Cdepuueckue TpeyroiabHUKU. TeopeMbl KOCUHYCOB M CUHYCOB. JIBOHCTBEHHas
TeopeMa KOCUHYCOB. TeopeMa 0 CyMMe YIJI0B CPepruyeCcKOro TpeyrojabHUKA.

25. Mopnens Ilyankape reomerpun JloGaueBckoro. CBoiicTBa ApoOHO-THMHEHHBIX
npeoOpa3zoBanmii. I3omeTpun u reoie3ndecKue.

IIpumepsbl IK3aMeHALMOHHBIX ONJIETOB:
Bbuaer 1
1. Tpadsr. Teopema o yrcie MapIIPYTOB. Y HUKYpCaIbHBIE TPadbl.

2. BoccraHoBIeHHE TUIOCKO# KPUBOU 110 (DYHKIIMH KPHBHU3HBIL.

Buiaer 2



Tpuanrynupyembie  AByMEpHble MOBepXHOCTH. [Ipumepsl. OpueHTHpyeMBbIE U
HEOPUEHTUPYEMBbIE TTOBEPXHOCTH.
Bropas kBaapatuynas opma nopepxHocTH. Teopema MeHbe.
Buaer 3
Teopema kinaccuuka HEOPUEHTUPYEMBIX TTOBEPXHOCTEH.
['eomerpus Ha cepe. ['eoneznyeckre, N30OMETPUHU, PACCTOSIHUE, OKPYKHOCTH.

4. Kputepuu oneHuBaHus

Ouenka banbt Kpurepun

10 BeicTaBisieTcst  CTyAE€HTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHUCTEMAaTU3UPOBaHHbIE, IIyOOKHE
3HaHUS y4eOHOW TpOrpamMMbl  JUCIHUILIUHBEI,
IIPOSABIIOIIEMY HMHTEpPEC K JAHHOW NpPEeIMETHON
o0jacTv,  NPOAEMOHCTPUPOBABILIEMY  YMEHHUE
YBEPEHHO U TBOPUYECKH IPUMEHATH UX HA IPAKTUKE
P PELICHUM KOHKPETHBIX 3aJay, CBOOOJAHOE U
IIPaBUIIbHOE OOOCHOBAHHUE NMPHUHSTHIX PELICHUH.

9 BeIcTaBisieTcst  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHUCTEMAaTU3UPOBaHHbIC, IIyOOKHE
OTJINYHO 3HaHHUA Y4e€OHOW MpOrpaMMbl JUCHUUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATH UX HA NPAKTUKE IIpU
pelleHnrd KOHKpPEeTHBIX 3ajady, CBOOOAHOE U
IIPaBUIIbHOE 0OOCHOBAHHUE NMPHUHSTHIX PELICHUH.

8 BeicTaBisieTcst  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHUCTEMAaTU3UPOBaHHbIE, IIyOOKHE
3HaHHUA Y4e€OHOW MpOrpaMMbl JUCHUUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIpU
peuIeHuM  KOHKPETHBIX  3a7ad, I[PAaBHWIbHOE
000CHOBaHHE MPUHATHIX PELICHUH, C HEKOTOPHIMU
HEJOYETAMH.

7 BricTaBnsiercs CTyfeHTy, €clii OH TBEPJO
3HaeT Marepuay, TIPaMOTHO U IO CYILECTBY
U3JlaraeT €ero, yMeeT NPHUMEHATb IOJTy4YCHHbIE
3HAHMS Ha MPAKTHKE, HO HEJOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJTYYEHHBIE PE3YJIbTATHI.

6 BeicTaBisiercs CTyAeHTy, €Cilii OH TBEPJO
3HaeT MaTepuay, TIPaMOTHO U 1O CYILECTBY
U3JIaraeT €ro, yMEEeT NPHUMEHATH IOJTY4YCHHbIE
3HAHUS Ha MIPaKTHKE, HO JIOMYCKAeT B OTBETE WUJIH B
pELIECHNN 33]]a4 HEKOTOPbIE HETOYHOCTH.

XOPOIIO

5 BeicTaBiiercst  CTyneHTy, €Clli  OH B
OCHOBHOM 3HaeT Marepuaj, TIpaMOTHO U IO
CyIIECTBY M3JIara€T €ro, yMeeT NPHUMEHATh
IIOJIyYE€HHBIE 3HAHUS Ha MIPaKTUKE, HO JAOIyCKaeT B
OTBETE WJIH B PEUICHUH 33]a4 JOCTATOYHO OOJIbIIOE
KOJIMYECTBO HETOYHOCTEM.

4 BeicTaBisieTcst  CTyA€HTY, IOKa3aBLIEMY
(parMeHTapHbIi, pa3pO3HEHHBIN XapakTep 3HaHUM,
HEJOCTaTOYHO  NpaBWIbHBIE  (OPMYIUPOBKHU
0a30BbIX NOHATHH, HApyLIIEHHUs  JIOTHYECKOM

YIIOBJIETBOPUTEIILHO




MOCTIeIOBATEIbHOCTH B U3JIOKEHUU MTPOrPAMMHOTO
Marepuana, HO TPH 3TOM OH OCBOMJ OCHOBHBIC
pazzaensl yd4eOHOW pOorpaMMbl, HEOOXOAUMBIE /IS
JadbHEHIIEro OOYYeHHUS, M MOXKET HPUMEHATh
MOJTyYeHHbIE 3HaHHUS MO 00pas3lly B CTaHAAPTHOMH
CHUTYaIH.

3 BeicTaBnsiercs  CTyAEeHTY, IIOKa3aBIIEMY
(bparMeHTapHBbIi, pa3pO3HEHHBIN XapaKTep 3HAHUH,
JIONyCKAOIEMy  OIMOKM B (OPMYJIHPOBKAX
0a30BbIX TOHATHH, HAPYIIEHUS JIOTHYECKOU
IIOCJIEZIOBATEILHOCTU B U3JI0)KEHUU ITPOTPAMMHOIO
Mmarepuana, ciabo BJIaJieeT OCHOBHBIMH pa3fieiaMu
y4yeOHOIl ~ mporpamMmbl, HEOOXOIUMBIMH  JJIs
JAJIbHENUIIEr0 OOy4eHHs] U C TPYIOM IPUMEHSET
IIOJIyYCHHBbIE 3HAaHUSA JaXe B  CTaHJAPTHOHU
CUTYAalUH.

2 BeicTaBnsiercs cTyaeHTY, KOTOpPbI HE 3HAeT
00JIbIIEH YaCTU OCHOBHOI'O COJEp)KaHUs ydeOHOM
IpOrpaMMbl  TUCLMILJIMHBI, JIOIyCKAaeT TIpyOble
omKOKH B (OPMYIMPOBKAX OCHOBHBIX MPHHIIUIIOB
U HE YMEeT UCIOJIb30BaTh M0JIyYE€HHbIE 3HAaHUS MIPH
PEIICHUH THUIIOBBIX 3a/1a4.

HEYIOBJIETBOPUTEIBHO =
1 BeicTaBisieTcst CTyieHTY, KOTOPBIA HE 3HAET

OCHOBHOI'O COJIepKaHMsl y4eOHOM HporpaMMsl
JUCIUIUIMHBI, JONycKaeT rpyOeiinie omuOKd B
(dopMynMpoBKax 0a30BbIX MOHATUIN AUCLMILIMHBI U
BOOOIIIE HE HMEET HAaBBIKOB PEIICHHS THUIIOBBIX
MIPaKTUYECKHX 3a]ad.

5. MeToauueckue MaTepualibl, ONpeEaACJIsAoIMUEe IMPOUHEAYPbI OLCHUBAHUS 3Hal—[lzll71,
yMeHHﬁ, HAaBBIKOB H (I/I.]'II/I) onbITa J€ATCJIBHOCTH

HpI/I IMPOBCACHUH DK3aMCHaA 06yqa}omeMyC${ MpeaOCTABIACTCA HE MCHEC 40 MHHYT Ha
MMOoATOTOBKY. OHpOC Io 61/1neTy 1 OTBETHI HA JOITOJIHHUTEIBbHBIC BOIIPOCHI HE JOJI’KHBI ITPEBLIIATH
ABYX aCTPOHOMHYCCKUX YaCOB. IIo 3aBCPIICHHUU OTBCACHHOI'O Ha OIIPOC BPEMEHU, S3K3aMCHATOP
JOJIXKCH BBICTABUTDH o6yqa}0meMycsl OK3aMCHAIIMOHHYIO OLICHKY.



