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: OOm1ast reOMETPHSI U TOTIOJIOTHS

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2

[Iporpammy cocraBui: A.N. adapesuy, n-p ¢pus.-mMat. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxnena Ha 3aceqannu Kadenpsl MmareMaTuku 1 MaTeMaTHuecKux MetonoB ¢usuku 19.03.2020



AHHOTANMA

OI{HOﬁ N3 OCHOBHBIX 3agad MaréMaTH4YCCKOI'O 06pa30BaHI/IH ABJIACTCA OBJIAJACHUC TaKMMH IIOHATUSAMU,
KOTOPBIC MPUMCHAIOTCA B pPa3JIMYHBIX 00JIacTsAX MaTeMaTUKH. O)_IHI/IM W3 TAaKUX HOHATUU SBISCTCS IIOHITHE
TOITIOJIOTHUH, TOIOJIOIMYCCKOro IMpPOCTpaHCTBA U CTAHAAPTHBIX MCTOAOB U3YUCHHSA TAKHUX MPOCTPAHCTB. 910
MO3BOJIACT HMCIIOJIB30BATH 3THU MCTOABI IMPHU HU3YUYCHUHN PA3JINYHBIX MATCMATUUYCCKUX KypcCax, MpPCKIAC BCCIo
MareéMaTu4CCKOIo aHajlin3a u (I)YHKL[I/IOHaJ]LHOFO a"anuza. Tomomorus IIOKa3bIBACT, YTO IMOHATHA MPEALCIia U
HCTIPCPBIBHOCTHU, KOTOPHLIC CCTCCTBCHHO BO3HUKAIOT B PA3JIMYHBIX pa3[ciiaX MATCMAaTUKU WU UMCHOT CAUHYIO

MIPHUPOY.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- (opmupoBaHue 0a30BbIX 3HAHWH MO0 T€OMETPUU W TOMOJIOTUH JJsI JAJbHEHIIEro MCIOJIb30BaHUS B
Opyrux 00NacTsIX MaTeMaTu4ecKOro 3HaHUS U JUCUUIUIMHAX €CTECTBEHHOHAYYHOTO COEPKaHUS;

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOM KYJIBbTYpbl, HCCICAOBATCILCKUX HABBIKOB H CIIOCOOHOCTH
IIPUMCHSATDH 3HAHU HaA ITPAKTHUKE.

3axauu QUCHUNIHHBI
- popmupoBanue y obyuaromuxcs 6a30BbIX 3HAHHUHA M0 TEOMETPUH U TOIIOJIOTHIL;

- (opmupoBaHue o00IIEMaTeMaTHYECKOM KyJIbTYpBl: YMEHHE JIOTUYECKH MBICIUTD, IPOBOAUTH
JT0Ka3aTeNIbCTBA OCHOBHBIX YTBEPKIECHUM, YCTAaHABIMBATD JOTHUYECKUE CBS3H MEXAY NOHATHIMY;

- (¢opMHpOBaHHE YMEHHH M HAaBBIKOB INPUMEHSTH IONYyYCHHBIC 3HAHWUSA MJIsl PELICHHs 3anad
MaTeMaTHYEeCKOH (PU3UKH, CAMOCTOSITEILHOTO aHAIN3A TTOJTyYSHHBIX PE3YJIbTaToB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIO0JIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeensTh TpaHHIlbl MPUMEHUMOCTH

MOJIYYCHHBIX pPC3YJIbTATOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLINHE (MOTYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- OCHOBBI 00LIEH TOMOJIOTHH; ONPEIEICHNE U OCHOBHBIE CBOMCTBA IMIaIKUX MHOr000pas3uii; TEOPEMBI O
BIOKCHUSAX MHOTooOpa3uii B €BKIMIOBO IPOCTPAHCTBO; OCHOBBI TEH30PHOIO aHajIM3a Ha
MHOT000pa3usx;
- OCHOBBI Teopuu apUHHBIX CBSI3ZHOCTEH; TEOpEeMy CYIIECTBOBAHHS M €IMHCTBEHHOCTH PHUMaHOBOM
CBA3HOCTH; CBOMCTBA TeH30pa Pumana;
- OIIPEENICHUE U CBOMCTBA IpyIIl Koromosuorui ne Pama;
- TEOpPEMY O TOMOTOITMYECKON MHBAPUAHTHOCTH TPYIIIT KOTOMOJIOTHIA;
- CBOWCTBA CTENECHHU IIAIKOTO 0TOOPaXKEHUs; TEOPEMY O TOMOTOIINYECKOH NHBAPHAHTHOCTH CTETICHH;
- OCHOBBI CHMIIJIEKTUYECKON TEOMETPHUH U TEOPUHU TAMUIIBTOHOBBIX CHCTEM.

YMETB:

- HCCIIEI0BATh CBOKCTBA TOIIOJIOTHYECKHUX IIPOCTPAHCTB;
- CTPOUTH aTIachkl MHOrooOpas3mii, HCCIIE0BATh UX HA KOMIAKTHOCTh M OPHEHTHPYEMOCTD;
- BBIUHCIATH KOBAPWAHTHBIE IPOM3BOAHBIE TEH30PHBIX IIOJIEH; peEIIaTh 3aJauyd IapajyieIbHOIO
[IEPEHECEHUS;
- HAXOJUTh U UCCIIEI0BATh T€0C3UUECKHE; BEIUNCIIATH KPUBU3HY MHOTOOOPA3HIi;
- HAaXOJIUTh IPOCTEUILNE IPYIIIBI KOTOMOJIOTHI;
- BBIYHCIISITH CTETIEHN OTOOPaKECHUH;
- UCCIIe10BaTh TaMIJIBTOHOBBI CUCTEMBI M HX MHBAPHAHTHBIE MHOT00Opa3Hs.
BJIaJIETh:




- anmapaTroM TEH30pPHOI0 aHaju3a u aHain3a AuddepeHunanbHbX GopM Ha MHOTOOOPA3HIX;
- TEXHUKOH IapajljIelIbHOTO IIEPEHECEHMUS;
- anmapaToM TEOPHH KOTOMOJIOTHH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Koromomnorun. CreneHb 0OTOOpaXKeHUS. ] 5 15
OCHOBBI CHMIUIEKTUYECKOW T€OMETPHH.
) O6mias Tomosorust. CBOMCTBa IVIAJKUX 12 5 15
MHOT000pa3uii.
Tenzopueli aHanu3 W adPuUHHBIC
3 P b 10 5 15
CBSI3HOCTH.
Htoro vacon 30 15 45
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. Koromomnoruu. Crenenb otoopaxkenusi. OCHOBbI CHMITJICKTHYECKON TEOMETPHUH.

3aMKHYTbIEe ¥ TOUHBIE (OpMBI Ha MHOT00Opasuu. OnpezeneHre NPOCTPAHCTB KOroMosioruii e Pama.
Caoiicta npoctpancts $H*0$ u $H*1$. IIpocrapucreo SH1(S”1)S.
[ToBenenue GopM U MPOCTPAHCTB KOTOMOJIOTHH MTPH TIIAJAKHX OTOOPaKEHUSIX.

TI'omoTomHbIC OTO6pa)KCHI/I$I. TeopeMa O COBIIAACHHUH JIMHESHHBIX OreparopoB B KOIOMOJIOTUAX,
COOTBCTCTBYIOIIUX TOMOTOITHBIM OTO6pa)KeHI/IHM.

T'omoTonuyeckn SKBUBAJICHTHBIE MHOT000pa3us M UX MPOCTpaHcTBa Koromosoruii. Koromosoruu
€BKJINJIOBBIX IPOCTPAHCTB.

Crenenb oroOpaxkenus. [lpumepsl. Teopema 0 roMOTONMYECKON MHBAPHUAHTHOCTHU CTEIICHHU.
Crenenb u unrerpan. Teopema ['aycca — bonne.

WNHuneke BexropHoro noind. Teopema [lyankape — benaukcoHa.

Cummuiektnueckue MHorooOpasus. Teopema JapOy. JlarpanxeBsl MHOrooOpasusi.

I'aMuIETOHOBBI BCKTOPHLBIC II0JId W TaMUJIIBTOHOBBI CUCTCMBI. CxoOku HyaCCOHa. I/IHTel"paJ'IBI
TaMHJIBTOHOBEBIX CUCTCM.

2. O6mas rononorus. CBoicTBa MAAKUX MHOTOOOpa3Hid.

Tomonornyeckoe  IpOCTpaHCTBO.  MHAynupoBaHHas  TONOJOIMs,  TONOJIOTUSA  JI€KapToBa
MPOU3BEACHUS, PaKTOP-TOMOIOTHSL.

Henpepsiabie oTo6paxenus. ['omeomophuzm.




Tomonornyeckue  CBOMCTBa  IPOCTPAHCTB:  CBA3HOCTb, KOMIIAKTHOCTb,  XayCIOpP(OBOCTb.
THUXOHOBCKHE TIPOU3BEACHUS.

Tononoruueckne mHOroOOpasmsi. KapTel, ariac, JOKallbHBIE CHCTEMBI KoopAuHAT. DyHKIuH
CKJICHKU.

I'magkue mHOroOOpasms. [majgkue (yHKIMKM HAa MHOTOOOpasWuM M TIAJKUE OTOOPAKEHHS TIAJIKUX
MHorooOpasuil. duddeomophuszm. OpueHTHpYyeMBbIE 1 HEOPUEHTUPYEMBIE MHOT000pa3usl.

KacarensHslil BekTop B Touke. KacarenpHoe npoCcTpaHCTBO.
Huddepenuman rmaaxkoro orooOpaxxeHus. BiokeHus: 1 TOTpy>KeHHS.

BroxeHHe KOMITAKTHOrO MHOTOoOpasusi B E€BKJIHMIOBO IPOCTPAHCTBO JIOCTATOYHO OOJIBIION
pa3sMepHOCTH.

Teopema YutHu.
3. TenzopHbiii aHanu3 U apPpUHHBIE CBI3HOCTH.

TeH3opHBIC O HA MHOrooOpasuu. 3amMeHa 0a3uca B KacarejlbHOM IPOCTPAHCTBE NMPHU 3aMCHE
JIOKAJIbHBIX KOOPJMHAT. 3aKOH MPeoOpa3oBaHus KOOPAWHAT TCH30PHOT'O MOJIS TIPH 3aMEHE KOOPAMHAT
Ha MHOTOOOpa3uH.

Onpenenenne adpuHHON CBI3HOCTH Ha MHOrooOpasuu. CumBoinsl Kpucroddens.
KoMmMyTaTop BEKTOPHBIX MOJNEN U €r0 CBOWCTBA.
CummMmeTpuYHbIe CBA3HOCTH. TeH30p KPYUEeHHUs CBI3HOCTH.

CBS3HOCTH, COINIACOBaHHBIE C PUMAaHOBOW MeTpuKoi. Teopema CylIiecTBOBaHMSA U €IMHCTBEHHOCTH
PUMaHOBOM CBA3HOCTU (CUMMETPUYHOM CBSI3HOCTH, COTJIACOBAHHOM

C METPHUKOI).
[NapamenbHbIi TIepeHOC HA MHOTOOOpa3nu ¢ aPUHHOMN CBI3HOCTHIO M €r0 O0IIUE CBONCTBA.

leonesnueckue muHUM Ha MHOTOOOpa3nu ¢ ad(UHHOHN CBI3HOCTHIO U UX 0o0mIue cBoiicTBa. CBOMCTBA
napauieIbHOTO TIEPEHOCA U Te0Ie3NIECKUX B PUMAHOBOM CBS3HOCTH.

Omepatop KpHBH3HBI JHMHEHHON CBS3HOCTH M TEH30p KpUBH3HBI Pumana. ®opmynsl mns ero
k03 purueHToB.

CummeTpuu TeH30pa KpuBU3HbI Pumana.

Tenzop Puuum u ckamsgpHas kpuBu3Ha. TeHzop Pumana u ckajsipHas KpHUBU3HA JBYMEPHBIX
MHOT000pa3uii.

Teopema o CBsI3M CKaNIIPHON KPUBU3HBI TOBEPXHOCTH C €€ TayCCOBOM KPUBH3HOM.
Juddepennuansabie popmbl Ha MHOTOOOpasun. Bremnee nuddepeniiupoBanue dhopm.
WuTerpuposanne Gopm 1o OpUESHTHPOBAHHBIM MHOTOO0PA3HUSIM.

MHoroo6pasust ¢ kpaem. CortacoBaHle OpUEHTAUKA MHOTOO0Opas3us U ero Kpasl.
Teopema Ctokca.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yueOHas ayTUTOpHsl, OCHAILICHHAs! MYJIBTHMEINa IPOSKTOPOM M IKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Kparkuii kypc nuddepeHnansHoi reomeTpurnn 1 Tononoruu [ Texer] : yueOHuUK amst By30B / A. C.
Muiienko, A. T. ®omenko .— M. : @uszmariut, 2004 .— 304 c.

2. CoopHuK 3a1a4 1o quddepeHantsHol reoMeTpun U Tonosoruu [Teker] : [yue6. mocobue amns
By30B] / A. C. Mumenko, O. I1. Conosses, A. T. ®omenko ; mox obmr. pea. A. T. Domenko .— M :
®usmatiut, 2004 .— 412 c.

®onp nuTeparypsl Kadeaps

JlononHuTenbHas TUTEpaTypa
1. CoBpemenHas reometpus : Metonsl 1 npunoxeHus [ Teker] : [y4ue0. mocoOue st By3oB] / b. A.
Hy6posun, C. I1. HoBuxos, A. T. ®omenko .— 5-¢ uzn., ucnp. — M. : Dauropuan YPCC ; JloGpocser,
2001 .—T. 2 : I'eometpus u Tomonorusi MEHOrooopaszuii. - 2001. - 296 c.



®onp nuteparypsl Kadeaps

2. Poxmun B. A., ®ykc JI. b. HauansHsiii kypc Tononorun: ['eomerpudeckre rmassl. — M.: Hayxka,
1977.
3. Kemmu Jx. JI. O6mas Tononorus. — M.: Hayka, 1968.

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

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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUHU 3HAHUH 00yJaroIrecss MOTYT UCIIONb30BaTh KOMIIBIOTEPHOE
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIE WWW.i-eXam.ru.

B npouecce camocTosTenbHOM paboThl 00YYarONIMXCsl BO3MOXKHO HUCIIOJIb30BAaHUE TaKUEX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH jauTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHUs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

- p€ICHUC 3a/1aY, IpCAjIaraCMbIX CTyACHTAM Ha JICKIUAX U NPAKTUICCKUX 3aHATUAX,
- IOATOTOBKY K HNPAKTUYCCKUM 3aHATHUAM, KOJUIOKBUYMAM, 3K3aMCHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJIeHTa OCYIIECTBIsAEeTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE peIlaTh
3agaun. Jns (opMupOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha NPAKTHKE CTYACHTY
HEoOX0AMMO pemaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemenun 3aaaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUUECKUE CBENCHHA. 3HAYUTEIBHO OOJErduTh
pellieHre 33Ja4d MOXKET XOPOLIO BBINOJHEHHBIH YepTeX, €CIM OH COOTBETCTBYET YCJIOBHUIO 3aJaud
(IpsIMOi yTOJI HAPHCOBAH MPSIMBIM, PAaBHOOEAPEHHBIN TPEYTONbHUK — PaBHOOEAPEHHBIM U T. A.). Ilpu
MOJATOTOBKE K TMPAKTHYECKUM 3aHATUSM HEOOXOAWMO IIOBTOPSTH paHee HW3yYCHHBIE OCHOBHBIC
orpeJiesieHus, GOPMyITUPOBKU TeopeM. B Havamne 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC IO Marepualy MPOLICAMINX 3aHATHH B YCTHOW WM mUCbMEHHOH Qopme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHE MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymana Jjekuus (10-15 MuHYT); mOBTOpeHHME MaTephalla HaKaHyHE CIedyIoLei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIUH, y4eOHOH 1 Hay4IHO
JUTEparype, MOArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAYEHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
4yac HENEeN0), MOJArOTOBKA K IMPAaKTHYECKOMY 3aHSATHIO, pemienne 3aaaq (1 dac). BaxHo mo0UTHCS
MOHMMAaHMUs M3y4aeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amomuHanus. [lpu 3arpygHeHun
U3Y4YECHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaIaTrbcsi 3a KOHCYNBTALMSAMM K JIEKTOPY WIH
MPEToJaBaTeNI0, BEAYIIEMY IIPAKTUYECKUE 3aHSITHS.

O06s3aTenbHBIM TPEOOBAHMEM SIBIISICTCSI BBIIIOJHEHHE JOMAIIHUX PadOT, KOTOpble OGOPMIISIOTCS B
CIELNAILHO OTBEAEHHOM JUIS ATOTO TETPAAN U CUCTEMAaTHUECKU CAI0TCS Ha IIPOBEPKY.
ITpoMeKyTOYHBI KOHTPOJIb 3HAHUI TNPOBOIAUTCS B BHUJE KOJUIOKBUYMOB, Ha KOTOPBIX CTYACHTY
MpeyiaraeTcss MUChbMEHHO OTBETUTh Ha TEOPETHYECKHH BOMPOC M PEIIUTh ABE 3aJadd MO TeMe
KOJJIOKBUYMA, a TaKXe CTYAEHTY B XO/Ieé OCBOCHHS Kypca HEOOXOJMMO BBIIOJIHHUTH IBE JOMAIIHUX
VHIUBUIYaJTbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

Pa3zpadoTunk: AWM. HladapeBuy, a-p ¢pus.-mar. Hayk, mpodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEATh TIyTH €e PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

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

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus qUCHUIUIMHEL « O0IIast TeOMETPHS | TOTIOJIOTHS 00yJatonIuiCs JOKEH:

3HATh:
- OCHOBBI 00LIEH TOMOJIOTHH; ONPEEICHNE U OCHOBHBIE CBOMCTBA IMIaIKUX MHOI000pas3uii; TEOPEMBI O
BIOKCHUSAX MHOTooOpasuii B €BKIMIOBO IPOCTPAHCTBO; OCHOBBI TEH30PHOIO aHajaM3a Ha
MHOT000pa3usix;
- OCHOBBI Teopuu apUHHBIX CBSI3HOCTEH; TEOpEeMy CYIIECTBOBAHHS M €IMHCTBEHHOCTH PHUMaHOBOM
CBA3HOCTH; CBOMCTBA TeH30pa Pumana;
- OIIPEENICHUE U CBOMCTBA IpyIIl Koromouorui ne Pama;
- TEOpPEMY O TOMOTOITMYECKON MHBAPUAHTHOCTH TPYIIIT KOTOMOJIOTHI;
- CBOWCTBA CTENECHHU IIAIKOTO 0TOOPaXKEHUs; TEOPEMY O TOMOTOIIMYECKOH NHBAPHAHTHOCTH CTETICHH;
- OCHOBBI CHMIIJIEKTUYECKON TEOMETPHUH U TEOPUHU TAMUIIBTOHOBBIX CHCTEM.
yMeTh:
- HCCIIEI0BATh CBOKCTBA TOIIOJIOTHYECKHUX IIPOCTPAHCTB;
- CTPOUTH aTIachkl MHOroo0Opas3mii, HCCIIE0BATh UX HA KOMIAKTHOCTh U OPHEHTHPYEMOCTD;
- BBIYHCIATH KOBAPWUAHTHBIE IPOM3BOJAHBIE TEH30PHBIX IIOJIEH; peEIIaTh 3aJaud IapajIeIbHOIO
[IEPEHECEHUS;
- HaXOJUTh U MCCIIEI0BATh T€0[C3UUECKHE; BEIUNCIATH KPUBU3HY MHOTOOOPA3HIi;
- HAaXOJIUTh NPOCTEUILNE IPYIIIBI KOTOMOJIOTHI;
- BBIYHCIISITH CTETIEHN OTOOPaKECHUH;
- UCCIIeI0BaTh TaMUJIBTOHOBBI CUCTEMBI M HX MHBAPHAHTHBIE MHOTO0Opa3Hs.
BJIaJeTh:
- anmapaToM TEH30pPHOIO aHaju3a U aHain3a AuddepeHunanbHbIX (GopM Ha MHOTOOOPA3HsIX;
- TEXHUKOH IapajljIeNIbHOTO IIEPEHECEHMUS;
- anmaparoM TEOPHH KOTOMOJIOTHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB
[Ipomexxyrounas arrecrauus 1o aucuuiuinHe «OOmass reoMeTpuss M TOIMOJIOTHS»

ocymiectBisiercss B gopme muddepeHnupoBanHoro 3adera. JuddepeHnupoBaHHBIA 3a4eT

MIPOBOJMTCS B YCTHOU (opme.

[TepedyeHb KOHTPOJIBHBIX BONIPOCOB Ul cAauM TG depeHIMPOBaHHOIO 3aueTa B 4
ceMecCTpe:

1. 1. Tononormyeckoe mnpocTpaHCTBO. MHIylHMpoOBaHHAs TOIOJIOTHS, TOMOJIOTHS
JIeKapTOBa IPOU3BEACHUS, (PAKTOP-TOINOJIOTHSI.

2. HenpepwiBHbIe 0TOOpaxeHus. ['omeomopdusm.

3. Tonomornyeckue  CBOMCTBA  INPOCTPAHCTB:  CBSI3HOCTb,  KOMIAKTHOCTb,
xaycnophoBocTs. THXOHOBCKHE IPOU3BEACHUSI.

4. Tononorunueckue MHOroo6pasus. Kaptsl, atiac, J0KaabHbIE CUCTEMbI KOOPMHAT.
OYHKIUU CKIICUKHU.

5. TI'magkue wmHorooOpasusi. [nmankue (yHKIMM Ha MHOTOOOpa3vu U TJIAJIKHE
OTOOpaXeHUsI IIaJKUX MHOrooOpa3uil. Huddeomoppusm. OpueHTHpyembie u
HEOPUEHTUPYEMbIE MHOT000pa3usl.

6. KacarenbHblii BeKTOp B Touke. KacaTenbHoe mpoCTpaHCTBO.

7. Auddepennnan riaakoro oroopaxenus. BIoxxeHus U OrpyKeHHS.

8. BnojxeHue KOMIakTHOrO MHOT00Opa3us B €BKJIMJIOBO MPOCTPAHCTBO JIOCTATOYHO
00JIbIION Pa3MEPHOCTH.

9. Teopema YurtHu.

10. TenszopHbele moyiss Ha MHOrooOpasum. 3ameHa Oa3uca B KacaTelbHOM
IPOCTPAHCTBE IMPH 3aMEHE JIOKAJIbHBIX KOOPAMHAT. 3aKOH MpeoOpa3oBaHUs KOOPIUHAT
TEH30pHOT0 TOJIsI TPHU 3aMeHe KOOPAMHAT Ha MHOTO00pa3uH.

11. Onpenenenue adppuHHON CBI3HOCTH Ha MHOTooOpa3uu. Cumsoisl Kpucroddens.

12. KommyTaTOp BEKTOPHBIX MOJIEH U €T0 CBOMCTBA.

13. CummeTpuyHbIe CBA3HOCTH. TE€H30p KpydeHUs: CBA3HOCTH.

14. CBs3HOCTH, COTJIACOBaHHBIE C PUMAaHOBOI MeTpHuKol. TeopeMa CylecTBOBaHUS U
€/IMHCTBEHHOCTH PUMAHOBOM CBA3HOCTH (CUMMETPUYHOMN CBSI3HOCTH, COTJIACOBAHHOM

C METPUKOM).

15. TlapamnenbHblii TMepeHOC Ha MHOTOoOOpaswu ¢ apGUHHON CBSI3HOCTHIO U €TO
o0111e CBOHCTBA.

16. I'eone3nyeckue TMHUU Ha MHOrooOpa3uu ¢ ad(UHHON CBSI3ZHOCTBIO U UX OOLIHE

cBoiicTBa. CBOMCTBA napajijieJIbHOI'O MEPCHOCA U TCOAC3UUCCKUX B pHMaHOBOﬁ CBA3HOCTH.



17. Omneparop KpWBHU3HBI JIMHEHMHOW CBS3HOCTM M TEH30p KpUBHU3HBI Pumana.
DopmyIisl U151 €ro K03 (UIIHEHTOB.

18. CummeTpun TeH30pa KpUBU3HBI PuMmaHna.

19. Tenzop Puuum u ckamsipHasi kpuBu3Ha. TeH3op PumaHa u ckansipHas KpUBH3HA
JBYMEPHBIX MHOTOOOpa3Hii.

20. Teopema 0 cBsI3U CKaJISIPHON KPUBU3HBI IOBEPXHOCTHU C €€ rayCCOBOM KPUBU3HOM.

21. Auddepenunansubie popmMbl Ha MHOTOOOpasuu. Buemnee nuddepenupoBanme
dbopm.

22. aterpupoBanue Gopm 1o OpueHTUPOBAHHBIM MHOTOOOPa3HSIM.

23. Muoroo6pa3us ¢ kpaem. CorjiacoBaHue OpHeHTaIMii MHOTO0Opasusi U ero Kpasi.

24. Teopema Crokca.

25. 3amKHyTBIe U TO4YHBIE (OpMBI HAa MHOTooOpasuu. OmnpenencHUe MPOCTPAHCTB
koromostoruii e Pama. CpoiictBa npoctpancts $H"0$ u $H*1$. IIpocrapucTro $HM1(S1)S.

26. IloBenenue GopM U MPOCTPAHCTB KOTOMOJIOTHH MPH TTAJKUX OTOOPaKCHHSIX.

27. I'omoronHble oTOOpaxeHus. Teopema O COBIAIECHUM JMHEHHBIX ONEPATOPOB B
KOTOMOJIOTHSIX, COOTBETCTBYIOLIMX TOMOTOITHBIM OTOOPasKEHUSIM.

28. T'omoTonmuyeckw HSKBUBAJCHTHbIE MHOTOOOpa3usi W UX MPOCTPAHCTBA
Koromosioruii. Koromosnoruu eBKJIuA0BbIX IPOCTPAHCTB.

29. Crenens otobpaxkenus. [Ipumepsl. Teopema 0 TOMOTONMUYECKON HHBAPUAHTHOCTH
CTETICHH.

30. Crenens u unterpai. Teopema ['aycca — bonne.

31. Unpaekc BexTopHoro nosst. Teopema [lyankape — bennukcona.

32. Cummiiektndeckue MuHorooopasus. Teopema JlapOy. Jlarpan:keBsl MHOTOOOpa3usi.

33. 'aMWJIBTOHOBBI BEKTOPHBIE MOJIS U TaMIIIBTOHOBBI cucTeMbl. CkoOku [lyaccona.

Huter PpaJibl TaMUJIbTOHOBBIX CUCTCM.



4. Kputepuu onleHNBaAHUA

OrneHka

baner

Kpurepuun
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BricTaBnsiercss  CTyleHTy, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, INIyOOKHE
3HaHHMA y4eOHOM mIporpamMmbl  JHUCLUIUIMHBI,
IIPOSBIIAIOIEMY HMHTEPEC K JAHHOW NpPEeAMETHON
o0nacTv,  IPOAEMOHCTPUPOBABILIEMY  YMEHHUE
YBEPEHHO M TBOPYECKM IPUMEHATh MX Ha
IIPaKTUKE TIPU pEUICHUH KOHKPETHBIX 3azad,
cBOOOJIHOE U MPABUIIBHOE OOOCHOBAHUE MPUHATHIX
peLICHU.

OTJINYHO

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMATU3UPOBAHHBIE, TITyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHHME YBEPEHHO NPUMEHSATh UX HA MPAKTUKE NPU
pelIeHUMH KOHKPETHBIX 3ajad, CBOOOJHOE U
IIPaBUJIbHOE OOOCHOBAHUE NMPUHSATHIX PELICHUH.

BeicTaBisiercs  CTyACHTY,  IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbIE, TITyOOKHe
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHHUE YBEPEHHO IIPUMEHATh X HA MPAKTUKE IPU
pelICHMH  KOHKPETHBIX  3a7a4d, IPaBUJIbHOE
000CHOBAaHUE MPHUHATHIX PEIICHUN, C HEKOTOPBIMU
HEJOYETaMH.

BricTaBnsiercss CTyZlEHTy, €cild OH TBEPJO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
U3JIaraeT €ero, yMeeT NPHUMEHATb [OJIyYEHHbIE
3HAHUS HA NMPAKTUKE, HO HEJOCTaTOYHO I'PaMOTHO
000CHOBBIBAET MOJTYYCHHBIE PE3YIIbTATHI.

XOpOLIO

BricTaBnsercss CTyIeHTy, €ClId OH TBEpAO
3HaeT Marepuang, TPaMOTHO M 1O CYIIECTBY
M3JIaraeT €ero, yMeeT IPUMEHATHh IOJIyYCHHbIE
3HAHMS Ha MPAKTUKE, HO JOMYCKAET B OTBETE WJIH B
pElIeHNH 33]1a4 HEKOTOPbIE€ HETOYHOCTH.

BeIcTaBisgercss  CTyIeHTy, €ClIM OH B
OCHOBHOM 3HAeT MaTepuall, TpaMOTHO U IO
CyIIECTBY M3JIarae€T €ro, yMeeT NPUMEHAThH
[IOJIyYEHHBIE 3HAHUS Ha MIPAKTHUKE, HO JOIYCKAET B
OTBETE WJIM B pEUNIEHUWH 3a7a4 JOCTaTO4YHO
00JIbIII0€ KOJMYECTBO HETOYHOCTEH.

YIOBJIETBOPUTEILHO

BricTaBnsiercss  CTyAeHTY, IOKa3aBLIEMY
(dbparMeHTapHBbIi, pa3pO3HEHHBIN XapakTep
3HAHUH, HEJ0CTaTOYHO MIpaBUJIbHbIE
(bopMynUpoBKH 0a30BBIX MOHATHH, HapyIIEHUS
JIOTUYECKOW TIOCJIE0OBATEIbHOCTH B U3JI0)KEHUU
IIPOrPaMMHOI0 MaTepuajga, HO Ipd O3TOM OH
OCBOWJI OCHOBHBIE pa3zieibl y4eOHON MpOorpammbl,
HeoOXoauMBIe JUIsL JajibHelmero oOydyeHHs, |
MOJKET MPHUMEHSTh TOJy4YeHHbIE 3HAHUA I10
00pa3ily B CTaHAAPTHOM CUTYaIUH.




BricTaBnsercss  CTyACHTY, IIOKa3aBIIEMY
(dbparMeHTapHBbIi, Pa3pO3HEHHBIN Xapakrep
3HAHUH, JOITyCKaIOUIEMy OLIMOKH B
¢dopmynupoBKax 0a30BBIX TOHITUN, HAPYIICHHS
JIOTUYECKON IIOCIENOBAaTENIBHOCTH B H3JI0KECHUU
OporpaMMHOTO  MaTepuana, ciabo  BiageeT
OCHOBHBIMHM ~pa3/iellaMd  y4eOHOH Iporpammsl,
HEOOXOIUMBIMU JUIsl JajbHEWIero oOydyeHus u ¢
TPYAOM IPUMEHSET IOIY4YCHHBIC 3HAHMS HAXKE B
CTaHJIAPTHOM CUTYAIUU.

HCYAOBJICTBOPUTECIILHO

BricTaBnsieTcst CTy€HTY, KOTOPBIl HE 3HAET
OoJbIIIel YacTH OCHOBHOTO COJEp)KaHHs y4eOHOM
HOpOrpaMMbl  JUCHUIUIMHBL, JIOMyCKaeT TIpyOble
OomMOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHUHIIMUIIOB
U HE yMEeT MWCHOJIb30BaTh IIOJyYCHHBIC 3HAHUS
IIPY PEUICHUHU THUITOBBIX 33]1ad.

BeicTaBisercs CTyIeHTY, KOTOPBI HE 3HAET
OCHOBHOT'O COJIep’KaHUsl y4yeOHOHl Iporpammbl
JUCHUTUTMHBL, JTOIyCKaeT TpyoOeimne omuOKd B
(dbopMynupoBKax 6a30BbIX NOHATHH TUCHMILIMHBI U
BOOOIIIE HE HMEET HABBIKOB PEIIECHUS THUIOBBIX
IIPAKTUYECKUX 3a7ad.

5. MeToauueckue MaTepualibl, ONpEaACJAAOINIUEe MPOUECAYPbI OUCHUBAHUA 3]—[31—[]/1]71,
yMeHHﬁ, HAaBBIKOB H (I/I.]'II/I) onbITa 1€ATCJIBHOCTH

[Tpu npoBeerny U HepeHIIMPOBAHHOTO 3a4eTa 00yUaroIeMycs IPe0CTaBISEeTCS He
meHee 40 MUHYT Ha TOATOTOBKY. Omnpoc 1o OUIIeTy U OTBETHI Ha JOMIOJHUTENbHBIE BOIIPOCHI HE
JIOJKHBI IIPEBBIIIATE IBYX aCTPOHOMHUYECKHX 4acoB. [10 3aBeplIeHNN OTBEACHHOTO Ha OMPOC
BpPEMEHH, YK3aMEHATOP JI0JIKEH BBICTABUTH 00yJarOIEMyCsl OLICHKY.




