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1. OFBEM JUCHHUIIJIMNHBI
Bcero: 6 3a4eTHBIX ¢AMHMIIBI TPYI0eMKOCTH (216 akaeMHUYECKUX yaca)

Ounas popma o0yueHnust

Bun yaeOHOM paboThI Ha Bcio muc- Cemectp
1002000107050 4

AyauTopHbIe 3aHATHS (KOHTAKTHAs padoTa ¢ npenojaaBare-
JieM), BCero 4acoB 78 78
B TOM 4HCJI€:
Jlexnun 30 30
[TpakTHyeckue 3aHsTH 48 48
CamocrosiTesibHasi padoTa, BCero 4acoB
B TOM 4HCJI€: P , 138 138
[TonroroBka K SK3aMeHY 27 27
[ToaroroBka K KOHTPOJIBHOM paboTe 18 18
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 93 93
(caMoCTOsATENHHOE U3YUYEHHE TEM (Pa3esiOB) TUCIUTUIMHBI)
Buj npoMeKyTO4HOI aTTecTalMU JK3aMeH JK3aMeH
OO01masi Tpy10eMKOCTb JHCIUILIUHBI U TPY0€MKOCTb I10 ce- 216 216
MecTpaM, 4YacoB

2. MECTO JUCHUMITVIMHbI
B CTPYKTYPE OBPA3OBATEJIBHOM NPOT'PAMMBI

Jucuumna «JluddepeHnuansaas reoMeTpusi U TOMOJOTUS» OTHOCUTCS K
00s3aTENbHOM  4YacTH omoka I NOJATOTOBKHU 1o HaIpaBJICHUIO
01.03.01.«MaTematnka» HaINpaBICHHOCTh: MareMaTH4eCcKOoe W INPOrpaAMMHOE
o0ecrieueHne IKOHOMUYECKON JeSITEIbHOCTH.

HuddepenunanbHas TeOMETpUs U TOIMOJIOTHSI SIBISETCSI OJJHUM U3 OCHOB-
HBIX pa3/ejlOB COBPEMEHHOM MaTeMaTUKH. 3HAHHWE 3TOrO pas3zelia SIBISETCS BaX-
HOM COCTaBJISIOUICH 00IIel MaTeMaTHYeCKO KyJIbTYphl BBITYCKHUKA. DTH 3HAHUS
HEOOXOJMMBbI KaK MpPH MPOBEICHUU TEOPETUUYECKUX HCCIIECIOBAHUIA B PA3NUYHBIX
00acTAX MaTeMaTUKU, TaK U MPH PEIICHUH MPAaKTHUECKUX 3a/a4 U3 pasHooOpas-
HBIX TPUKIIATHBIX 00JacTel.

JInst ycrnemHoro M3y4eHus: JaHHOW NHCHUIUIMHBI HEOOXOJMMBI 3HAHMS U
yMEHUs, IPUOOPETEHHBIE B PE3YJIbTATE OCBOEHHUS IIKOJIBHOTO Kypca MaTEMAaTHKH,
a TaKXkKe KYpCOB «AHAJIUTUYECKAsT TeoMeTpus», «MaTeMaTHYeCKUid aHallu3y,
«Anrebpay.

TpeOGoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABbIKaM U KOMITETCHIIUSIM:

- BJIQ/ICHHUE annapaToM aHATUTUYECKONM F€OMETPUH (BEKTOPBI, KOOPIUHATHI,
IPSIMBIE U IJIOCKOCTH, YPABHEHUS MPSIMBIX U IJIOCKOCTEN U T.1.);

- BJIQJICHUE amnmnapaToM anreOpsl (MaTpUIbl, CACTEMbI JIMHEWHBIX YpaBHEHUH,
JMHEWHBIE ¥ €BKJIMIOBBI IPOCTPAHCTBA, KBAaIpaTUUHBIE (DOPMBI U T.1.);

3




- BJIQJICHUE allllapaTOM MAaTeMaTUYECKOro aHaiau3a (Mpenes U MpOU3BOIHAS
GbyHKUIMU, TPUMEHEHUE MPOU3BOAHOM JIJISi UCCIEeNOBaHUS (PYHKIMHU, HEONpe[e-
JICHHBIN U ONPEIeNICHHBIN UHTETPAJIbI, METOJIbl HHTETPUPOBAHUS U T.[1.).

3. HIJIAHUPYEMBIE PE3YJBbTATbBI OBYYEHUSA
OcCHOBHOM 1IENBIO Kypca sBIsieTCsl (hOpMHUpPOBAHHE MAaTEMaTHUECKON KyJIb-
Typsl oOyuatomierocs, (hyHIaMEHTajdbHAs IOATOTOBKA IO OCHOBHBIM pasjeiam
nudQepeHaaTbHON TeOMETPUN U TOIIOJIOTHH, a TAaKXKE OBJIAJICHHE COBPEMEHHBIM
MaTeMaTUYeCKUM amnmapaToM Jsl JajdbHEUIIEero WCHOJIb30BAHUS TMPHU PELICHUU

TCOPCTUUCCKUX U IMMPHUKIIATHBIX 3a1a4.

Komnerenuuu, popmrpyemMbie B pe3yJbTaTe OCBOCHUS JUCHUTUIAHBIL:

- CIOCO0eH TPHUMEHATH (pyHIaMEHTAIbHBIC 3HAHMS, ITOJTYICHHBIC B 00JIaCTH
MaTeMaTHYECKUX ¥ (WJIM) eCTECTBEHHBIX HAyK, M MCIOJIh30BaTh X B Mpodeccro-
HabHOH nesrenbHocTH (OITK-1).

NuaukaTopel W JECKPUNTOPHI YacCTH COOTBETCTBYIONICH KOMITCTCHIIHH,

dbopMupyeMoii B Tpolecce H3YYEHHUS JUCHUIUIUHBI

«uddepennmnanbuas

TCOMCTPHUA U TOIIOJIOT U, OLUCHUBAIOTCA IIPH IIOMOIIMW OHNCHOYHBIX CPCIACTB.

[TnarupyemMble pe3ynbTaThl 00y4deHus 1Mo aucuuiuinie «JluddepennnanpHas reoMeTpus 1 To-
MOJIOTUS», UHAUKATOPHI HocTuxkeHus: komrerenmit OIIK-1, nepeuenpb O1eHOUHBIX CPECTB

Ne | Kox mHauka- HanmenoBanue | Kon nmanupy- [Inanupyemsle HanmenoBanue
n/m | Topa JI0CTH- WHAMKATOpA JI0- | €MOrO pe3ysb- | Pe3ysbTaThl 00y- OLIEHOYHBIX
JKEHUSI KOM- | CTHIKEHHS KOMIIe- | TaTa O0y4eHUs YEHHUs CpPEACTB
NETEHLUN TEHLIUH
1. NI-1 onk 1 3uate: ocHoBHble mo- | 3 (MO-1 onk-1) 3Haer: ompeaeneHus | Bompockl ans ca-

HATHUSA U MCTOAbI U3Y-
YacMbIX pa3/iciioB

M CBOICTBa MaTema-
THYCCKUX 06L€KTOB,

HCTIOJB3yEMbIX B
TAHHOM obmnacru,
(hopMyIHPOBKHI

YTBEPKICHHUH, METO-
OBl WX JOKazaTellb-
CTBa, BO3MOYKHBIE
chepbl UX MPHIOKE-
HUM

MOCTOSITEIIEHOTO
N3y4eHUsi, BOIPO-
CBI ISl CHAYM JK-
3aMeHa

2. N-20mx 1 Ymers:  popmynupo- | YV (UI-2 onk -1) YMmeer: pematrbe oc- | 3amaHus  pyOex-
BaTh W pellarh Mpo- HOBHBIE THIBI 3aJia4, | HBIX  KOHTPOJICH,
O6meMy B TepMHHaX (hopMyIHpOBaTH U | BOIIPOCHI Ui cAa-
i depeHnnanbHON JIOKa3aTb  OCHOBHBIC | UM K3aMeEHa
TEOMETPUM U TOIOJIO- TEOPEMBl HM3y4aeMbIX
THA paszienos

3. N-3omk-1 Bnaners: wmaremaru- | B (U-3 onk 1) Bnageer: mertonamu | Bompockl IS
YECKUM  anmapaTroM JIOKa3aTeNNbCTBA c/1aun SK3aMeHa
JUCLUILIUHBI YTBEP:KICHUH B ITOHN

obnacTu u

HABBIKAMU MPAKTHYC-
CKOTO HCIIOIb30BAHMS
MaTeMaTHYECKUX Me-
TOIOB TIPH aHAIH3C
Pa3INIHBIX 32139




4. COIJEP) KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TEMATHYECKUH IJIAH

Ounas popma o0yueHust

PyGex- | Wudp KonruecTBO 4acoB 1o BujaM y4eOHbIX 3aHATHI
HbII pa;:;‘f;a’ HaumenoBanwue pasziena, TeMbl
KOH- JHCIH- JUCUMILIMHEBI Jlexun [IpakTuueckue 3aHATUS
TpOJIb TUIAHBI
Pybex 1 | Pl | duddepeHunanpHas reoMeT- 16 24
Py66>x< 2 pus
P2 | HeeBKIuI0BbI TEOMETPUU 8
Pybex 3 P3 | DnemeHTHI 00ILIE TOIIOJIOT MU
P4 | Tononorus MuorooOpasuit 6 10

4.2. Conep:kanue JIEeKIIMOHHBIX 3aHATHI

Pazoen 1. /lucppepenyuanvnan zeomempu

Tema 1. Kpussie 6 mpexmepHom e8KIU0080M NPOCMpPaHCcmae.

KpuBble, crocoObl 3amanusi KpuBbIX. [IpocTpaHCTBEHHBIE KpHUBBIE, perep
®peHe, KpUBU3HA U KPYUEHHUE MPOCTPAHCTBEHHBIX KPUBBIX, Popmyiibl DpeHe.

Tewma 2. Ilosepxnocmu 6 mpexmepHoMm eBKAUOO8OM NPOCMPAHCHIBE.

[ToBepxHOCTH, CIIOCOOBI 3a7aHNs MOBEPXHOCTEH, KOOPJIMHATHI HAa MMOBEPXHO-
CTH, KacaTelibHas MIOCKOCTh, MepBasi KBaJpaTudHas Gopma MOBEPXHOCTH, IUIO-
1[ajb MOBEPXHOCTU, KPUBU3HA KPUBBIX HAa MOBEPXHOCTU. BTopas kBagpaTuyHas
dbopma 1 ee CBOMCTBA, MHBApPUAHTHI TTAPhl KBAIPATUUHBIX (HOPM, CPEHSS U rayc-
COBa KpUBU3HA OBEPXHOCTH.

Tewma 3. Buympennssa ceomempusi no8epXHOCMIU.

[Ipenmer BHyTpeHHEN IeOMETpUM MOBEPXHOCTH, Teopema ['aycca. I'eone3u-
YyecKasi KpUBU3HA, F€01e3UUECKUE JIMHUU U UX CBOMCTBA.

Pa3zoen 3. Inemenmot ooweit mononozuu

Tema 1. Tononocuueckue npocmparncmea

Onpenenenne U NpUMEPHI TOMOJOTHYECKOro mpoctpancTBa. [loampoctpan-
CTBO TOIOJOTUYECKOTO MPOCTpaHCTBA. BHYTpeHHOCTH, 3aMbIKaHue, Tpanuiia. He-
MpEPBIBHBIC OTOOPaKEHUS U TOMEOMOP(PHU3MBI TOMOJIOTUUECKUX TTPOCTPAHCTBR.

Tema 2. Tononocuueckue uneapuarmol

OTnenuMOCTb, CBSI3HOCTh W JIMHEHHAs CBSI3HOCTh TOIOJIOTHYECKUX IMPO-
CTPaHCTB, KOMIAKTHOCTh M KOMITAKThI B TOTIOJIOTMYECKUX MTPOCTPAHCTBAX.

Pazoen 4. Tononozusa mnozooopazuii

Tema 1. Ocnognuvle nonsamusi.

Omnpenenenre U nmpuMepbl MHOTOOOpa3uil. MHOTOOOpasue ¢ KpaeM, JIOKaIb-
HBbIE KOOPJMHATHI TOYEK MHOTOoOOpasus. OToOpaxeHne MHOrooOpa3ui, orpeaere-
HUE TJIaJKkoro mMHorooOpasus. [IpuMeps MHOroOOpaswii: riaajKue MOBEPXHOCTH,
MaTPUYHBIC TPYIIIBI, TPOCKTUBHOE MPOCTPAHCTRO.

Tema 2. Tononozuueckue MHO2006pa3usl MaIbIX pa3mepHOCmel.




Knetounsie pazouenus. Teopema Diinepa. Tomonornueckas kiaccuuraims
OPUEHTUPYEMBIX 3aMKHYTBIX [IOBEPXHOCTEH, TPOCKTUBHOE IPOCTPAHCTBO.

4.3 IlpakTHyecKue 3aHATUSA

Mlndp prz[o_
paszena HanmMenoBaHue u coneprkaHue NPaKTUUECKUX 3aHsI-
>|  HaumenoBaHue paszaena, Te- eM-

TEMBI THH

MBI JIUCIUTUTHHBI KOCTh
AncL- H (c yxazaHuem 4acoB) ’

TIJINHBI qachbl
P1 | dudbdepennmanbuas reo- | KpuBble B TpeXMEpHOM €BKJIMIOBOM IIPOCTpaH- | 8
METpUsI CTBE
Py6ex Nl 2
[ToBepXHOCTH B TPEXMEPHOM E€BKJIMIOBOM IIpO- | 8
CTpaHCTBE
KonrposbHas padota (pyoex Ne2) 2
BuyTpeHHss reoMeTpHsi MIOBEPXHOCTEH 4
P2 | HeeBkin10BbI reOMETpUUI HeeBxinmaoBsl reomeTpun 8
P3 | Onementsl o6mel Tomono- | Tonosornyeckrne NpoCTpaHCTBA 4
U Tononornueckue nHBapuaHThl. Pydex Ne3 2
P4 | Tononorus Muoroo6pasuii | OCHOBHbBIE IOHATHUS 3
Tomonoruueckre MHOrooOpasus Majiol pas- | 5
MEPHOCTH
PyGex Nod 2
Bcero: | 48

4.4 KontpoabHasi padora

VY4eOHbIM MJIaHOM MPEAYyCMOTPEHA KOHTPOIbHAs paboTa.

KontponbHas pabora mpoBoautcsi o teMe «lloBepXHOCTH B TpexMepHOM
€BKJINJI0OBOM MPOCTPAHCTBE

Llens KOHTPOJILHOM PabOTHI MPOBEPUTH 3HAHUS, YMEHUS U HABBIKU PEIICHUS
3a/1a4, OCYyIIECTBUTh KOPPEKITUIO 3HAHUI 00yJarOIIHXCA.

5. METOANYECKUE YKA3ZAHUSA JJ151 OBYUYAIOHIUXCSA
1O OCBOEHHIO JUCHUITJIMHBI
[Ipu mpociymMBaHuU JEKIMN PEKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCE

BaOXHBIE MOMEHTBI, TEOPEMbI U (HOPMYJIbI, JOKa3aTEeILCTBO TEOPEM, CBOMCTB, Ha
KOTOPBIX 3a0CTpsIeT BHUMaHUE TpenoAaBarenb. l[lepen nekiueit HE0OX0AMMO TMo-
BTOPUTh MaTepUall, BIJICTUTh HETIOHSITHBIE MECTa B JIEKITUH, YTOOBI OOCYIUTh UX
Ha 3aHSATUH.

[IpakTuueckue 3aHATHS OyayT MPOBOAUTHCS C UCIOJIB30BAHUEM pa3lIdy-
HBIX TEXHOJOTUU (MHANBUIYATU3UPOBAHHOTO O0Yy4EHMS, TPYMIOBOH (HOpMbI 00Yy-
YEHUS )



JIJIst TEKyIIeTo KOHTPOJIS YCIIeBAEMOCTH TI0 OYHOM (hopme 00ydeHus mpemno-
JlaBaTeJieM MCIOJb3yeTCs OaNTbHO-PEUTUHIOBAsE CUCTEMA KOHTPOJIS U OICHKU
aKaIeMUYECKOM aKTUBHOCTU. [103TOMY HACTOSTENBPHO PEKOMEHIYETCS TIIATEIBHO
npopabaThiBaTh MaTepUall AUCHUILIMHBI IPU CAaMOCTOATENbHON padoTe, y4acTBoO-
BaThb BO BceX (popmax oOCYX IEHUS M B3aUMOJACHCTBUS, KaK Ha JICKIUAX, TaK U HA
MPAKTUYECKUX 3aHATUSX B LEJAX JYYIIEr0 OCBOCHUS MaTepuaia v MOJy4YeHUs BbI-
COKOM OIIEHKH MO Pe3yJIbTaTaM OCBOEHUS JUCLUILINHBI.

BrimonHeHne caMoCTOATEeLHOM pabOThl MOAPA3yMEBAET CaAaMOCTOSATEIHLHOES
M3y4YE€HUE Pa3JeiIOB JUCHUIUIMHBI, MOATOTOBKY K MPAKTUYECKAM 3aHATHUSM, K PY-
OEXHBIM KOHTPOJISIM, KOHTPOJIbHBIM pa0oTaM, MOATOTOBKY K IK3aMEHY.

PexoMeHtyeMasi TpyJI0EMKOCTh CaMOCTOSITEIbHOM padOThl MpeACTaBiIeHa B
TalbnuIe:

Pexomenayemblil pesKMM CaMOCTOATEIbHOI Pa00ThI

Pexomennyemas
HaumenoBanue
N TPYA0EMKOCTb,
BHUJAa CaAMOCTOATEJIbHOU paGOTbI
aKaj. yac.
CamocTosiTesIbHOE H3YYEeHHE TeM TUCHHILINHBI: 45
HeeBkin10BbI TeOMETpUH 23
Mopenu NpoeKTUBHOTO MTPOCTPAHCTBA 22
IMoaroToBKa K MPAKTHYECKUM 3aHSITHSIM 42
(o 2 yaca Ha Ka)XkJ0€ 3aHSTHE)
IMoaroroBka k py0esKHbIM KOHTPOJISAM 5
(mo 2 Jaca Ha KaKIbli pyoex)
IoaroroBka K KOHTPOJIbHOI padoTe 18
IloaroroBka K 3K3aMeHy 27
Bcero: 138

6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIA MO JUCTMILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. bannabHO-peUTUHTOBasI CUCTEMA KOHTPOJS U OLICHKU aKaJeMHYE€CKON aKTUBHO-
cTH oOy4arommxcs (11t O9HOM POpMBI 00yUEHNS)

2. IlepedyeHp BOIIPOCOB K IK3aMEHY.

3. 3aganus nis pyoesxkHoro koutposist Nel, 3, 4.

4. KontposbHas padota (pyoex Ne2).

5. IlepeueHnb BONPOCOB [JIs1 CAMOCTOATEIBHOTO U3YUYEHUS.




6.2. Cucrema 6a/IbHO-PEHTUHIOBOW OLIEHKH
padoThI 00Yy4aOIIUXCH MO TUCHUILINHE

No | HawmmeHnosa-
Coneprxanue
HUE
1 | Pacnpenene- Pacnipenenenne 6amion
Hue 0aioB 3a IpaxTirde-
CCMECTPEI 110 Bupn yue6- IToce- CK(P;;;H;;M PyGexHBII KOHTPOJIb MBIV ALLE
BHJIaM y4e0- HO#i pabo- memne | e | el-4(BKmouan kom- Hljle 3a§gHm DK3aMeH
HOU paboTHI : i .
o) 5 THI JIeKIUH [E— TPOJIBHYIO paboTy)
CpOKHU CHavuun paboThr)
yaeOHoH pa-
00THI (10BO-
bannbnas
1 2 28 7
AATCS 10 oleHKa: Ho 15 Ho 20 Ho Ho Jlo 30
CBeJeHus
00y4yarmux-
Csl HA IIEPBOM | Ilpumeua- 15 Jeie o 1ro 6amra o 7 Gamnnos 3a py- Borpocet s
. OUU 110 CaMOCTOSATCIIb-
y4eOHOM 3a- HUS: | Gamty 3a 3aHsTHE 6ex HOTO M3yYCHHS
HATHH)
2 | Kpurepwnii mepecuera 6an- | 60 u MeHee OAJIIOB — HEYIOBIETBOPUTEIHHO;
JIOB B TPATUIIMOHHYIO 61...73 — yIOBIETBOPUTEIIHHO;
OIICHKY 10 uToram pabotsl | 74... 90 — xopolo;
B CEMECTPE U 3aUeTa 91...100 — oTnnuHO
3 | Kpurepun momycka k mpo- Jnst morrycka K IPOMEKYTOYHOHM aTTECTAIlNH M0 TUCIHILINHE 32

MEKYTOYHOM aTTECTallUH,
BO3MOKHOCTH TIOTyYEHHUS
aBTOMAaTHYECKOT0 3a4eTa
(PK3aMEHAITMOHHOH OIICH-
KH) 10 TUCIHUILIAHE, BO3-
MOJKHOCTH TOJTy4eHHsI 00-
HYCHBIX 0aJlIoB

cemecTp oOyvaromuiics JOKEH HaOpaTh MO UTOraM TEKYIIEro U py-
OexxHOro KOHTpoJel He MeHee 51 Oamna. B cioydae ecnu oOygarommiii-
cst Habpan meHee 51 Oaita, TO K aTTeCTAlMOHHBIM HCTIBITAHUSAM OH HE
JIOTTyCKAEeTCSL.

Jns momyueHus 3K3aMeHa 0e3 MpPOBENCHHs MPOLEAYpPhl MpoMe-
KYTOUHOH arTecTanuu oOydaromeMycst HeoOXoJuMO HaOpaTh B XOze
TEKyIIero U pyOeKHBIX KOHTpoJIeH He MeHee 61 Oanna. B aTom cinydae
UTOT OANIBHOM OIEHKH, MOJy4aeMOW OOyYaroIUMCs, OTpeeNsIeTCs
10 KOJIMYECTBY OaJUIOB, HAOPAHHBIX UM B XOJI€ TEKYIIETO M PyOeKHBIX
koHTponei. [lpm 3ToM, Ha yCMOTpeHHWe mpernojaBaTess, OayulbHas
OIIEHKa OOYYaloMIerocsi MOKET OBITh MOBBINICHA 33 CYET IMOJyYSHHUs
JIOTIOJTHUTENILHBIX 0aJUIOB 32 aKaJIeMUYECKYI0 aKTHBHOCTb.

OOyyaromuiics, UMMM TpaBo Ha IIOJNydeHHE OICHKH 0e3
MPOBEJICHUS TPOLEAYPbl IPOMEKYTOUHON aTTecTallii, MOKET MOBBI-
CUTH €€ NIYTEM CAauu aTTCCTAalMOHHOI'O HCIILITAHUA. B cjiydac mojry-
4yeHust 00yJaromuMcs Ha aTTeCTallHOHHOM HctbiTanuu 0 6ajuioB uTor
0aJUIbHON OLIEHKH MO AUCLMIUIMHE HE CHIKAETCSI.

3a  akaJieMHYECKyl0 aKTHBHOCTh B  XOJIe  OCBOCHHUS
OUCLUIUIMHBI, YydacTHe B Y4eOHOH, Hay4YHO-HCCIIE0BAaTENbCKOI,
CIIOPTUBHOH, KYJIbTYPHO-TBOPYECKOH M OOIECTBEHHOH NesSTeIbHOCTH
obydJaroremMycss MOTYT OBITh HAYMCICHBI JOTOJHHUTEIBHBIC Oajlbl.
MakcuManbHOE ~ KOJNUYECTBO  JIOTIONHWTENBHBIX  0aJuloB 32
aKaJIeMHUYECKyI0 aKTUBHOCTD cocTasisieT 30.

OcHoBaHuEM I TOJIY4YCHUA  JOIMOJIHUTCIIBHBIX OayuIoB
SIBJISATOTCSA:
- BBIIOJHEHHE JOMOJHUTEIBHBIX 3aJaHUil 1O  AMCUUILIUHE;
JIOTIOJTHUTEIIbHBIE OaJIJIbl HAUHCIIIOTCS IPETIOIaBaTeIIeM;
- ydacTMe B TeEYeHHEe ceMecTpa B  y4eOHOW, HaydHO-
HCCIIEI0BATENbCKON,  CIIOPTHBHOM,  KyJIbTYpPHO-TBOPUECKOW  H
obmectBenHoi aestensHocTH KI'Y.




4 | ®opMEbI 1 BUJIBI yUeOHO B ciaywae ecnmm K MPOMEKYTOYHOH aTTeCTallMd (DK3aMEHY)
paboTHI A1 HEyCIeBalo- HaOpana cymma MeHee 51 Oamma, oOydaromemycss HEOOXOIUMO
MX (BOCCTAHOBUBIIMXCS | HAOpaTh HEJOCTAOIIEE KOJMYSCTBO OAJUIOB 332 CUCT BBIMOJHEHUS JIO-
Ha Kypce o0y4eHus) o0y- MOJIHUTENILHBIX 33JJaHUM, /10 KOHIA TOCIEAHEH (3a4eTHON) Hemenu
YAFOIIUXCS JUTS TIOTYYCHUSI | CeMecTpa.

HEIOCTAIOIINX 0aJlIoB B JIukBumanus akageMHUYECKUX 3a0JDKEHHOCTEH, BO3ZHHKIIMX M3-

KOHIIC ceMecTpa 3a pa3HOCTU B y4YCOHBIX TUTAHAX MPHU TEPEBOJIC WM BOCCTAHOBIICHUH,
MIPOBOAMTCS IyTEM BBINIOJHCHUS TOTIOJHHUTEIBHBIX 331aHul, GopMa U
00BEM KOTOPBIX OINPEAEISIETCS IPEI01aBaTeIIeM.

6.3. Hpouenypa OLCHMBAHMA PE3yjJbTaTOB 0CBOCHUA ITUCHHUIIJIMHBI

Py6exubiii KoHTpob N2 mpoBoauTes B popMe KOHTPOIBHOUM padboThl, Nel,
3, 4 — B BHJIe CAaMOCTOSITEIIbHOH TMHUCHhMEHHOMN paOOTHI.

Ha pyGexu 1, 2, 4 oOy4aromniemycst OTBOJUTCSL BpeMs He MeHee 90 MUHYT,
Ha pyOex 3 — e menee 20.

[IpenonaBatenb OlleHUBAET B Oajiax pe3ysbTaThl KaKIOTO 00Yy4aromerocs
M0 KOJMYECTBY MPABUIIBHBIX OTBETOB M 3aHOCUT B BEIOMOCTh y4e€Ta TEKyLIEH
YCIIEBAEMOCTH.

DK3aMeH MPOBOAUTCS MO OMiIeTaM, B KaKJIOM U3 KOTOPBIX JiBa BOMPOCa TEO-
peTrUecKuX (KaXkJIbI OICHUBACTCS JI0 7/ OAJUIOB) M 1B 3aja4M (Kakaas jgo 8 Oai-
JoB). Bpewmsi, oTBoguMoe o0ydaromeMycsi Ha SK3aMEHAIIMOHHOE 3alaHue, COCTaB-
JISIeT HE MEHEe TOJIyTopa aCTPOHOMHUUYECKUX YacoB.

Pe3ynbTaThl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH M AK3aMEHa 3aHOCSITCS Mpe-
nojaBaTesieM B 9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi CAA€TCsl B OPraHU3alMOH-
HBI OTJEJl MHCTUTYTAa B JICHb DK3aMEHA, a TaK)XE€ BBICTABISIOTCA B 3aYETHYIO
KHIKKY 00y4aromerocs.

6.4. [IpuMepbl OLIEHOYHBIX CPEICTB VI IK3aMeHa U PYOe:KHbIX KOHTPOJIei

Bonpocut k 3x3ameny

BekTop — ¢pyHKIMs cKalisspHOTO aprymeHnTa. [loHsTre TMHUM U KpUBOM.
PerynspHbie KpuBbIE.

KacarenbHas Kk KpUBOM.

HopmanbpHas mi10CKoCTh K JTUHUN.

Jnuua nyru. HatypanbHeiil napamerp.

Kpususzna kpusoit. Penep ®@pene.

®opmynsl Opexe.

Kpyuenue kpuBou.

. KpuBu3Ha 1 KpydeHue B IPOU3BOJIBHON ITAPAMETPU3ALIAM.
lO [ToHATHE TOBEPXHOCTH.

11. KacarenpHas MI0CKOCTh K TOBEPXHOCTH.

12. Hopmaib K MOBEPXHOCTH.

13. IlepBas kBaaparuuHas hopmMa MOBEPXHOCTH. 3a/1auHu.

LCoNOOR~LDE
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14. Bropas kBagpatudHasi opmMa MOBEPXHOCTH.

15. KpuBu3Ha TMHUN HA TOBEPXHOCTH.

16. ®opmyna Diinepa. ['maBHbIe HanpaBlieHUs, TJABHbIE KPUBU3HBI, MOJHAS U
CpEIIHSSI KPUBU3HBI TOBEPXHOCTH.

17. Turbpl TOYEK MMOBEPXHOCTH.

18. [ToBepxHOCTH MTOCTOSTHHON KpUBU3HBIL. [Ipumep.

19. [lonarue 06 m3rubanum MoBepxHOCTH. [IpenMeTr BHyTpeHHEW T'€OMETpUH
MOBEPXHOCTH.

20. 'eone3nueckast KpUBU3HA JIMHUI HA MOBEPXHOCTH.

21. I'eone3ndeckas TuHMS, €€ CBOKCTBA. [I[puMepsl reo1e3nIeCKrX JIMHUM.

22. I'eoe3nueckuii TPEyroJbHUK U ero Je(eKT.

23. Onpenenenre U MPUMEPbl METPUUECKUX MTPOCTPAHCTB.

24.OTKpBITBIE MHOKECTBA B METPHUUECKHUX MPOCTPAHCTBAX.

25. HenpepbiBHOE 0TOOpakeHHE METPUUYECKUX NTPOCTPAHCTB.

26. Onpenenenre U NpUMeEpbl TOMOJIOTHYECKUX TPOCTPAHCTB.

27. BHyTpEeHHOCTb, 3aMbIKaHME€ WU TPAHUILIA MHOXKECTBA B TOIOJIOTHYECKOM
IPOCTPAHCTBE.

28. HenpepbiBHbIE OTOOpa)K€HHUS W TOMEOMOP(PHU3M TOIMOJIOTMYECKUX IIpO-
CTPAHCTB.

29. CBSI3HOCTD U JIMHEWHAs CBA3HOCTh TOIMOJIOTUYECKUX MPOCTPAHCTB.

30. AKCMOMBI OTICITUMOCTH TOITOJIOTHYECKOTO TMPOCTPAHCTBA.

31. KoMnakTHOCTH TOTOJIOTHYECKOTO IPOCTPAHCTBA.

32. Kputepuii KOMIaKTHOCTH TTOJIMHOKECTBA €BKIIUA0BA TPOCTPAHCTBA.

33. Onpenenenre U MPUMEPHI TOMOJIOTUYECKUX MHOTOO0Opa3uii.

34. I'magkue MHOTOOOpa3usl.

35. ITorpyxeHrue MHOTOOOpa3UH.

36. [Ipocreiiire 3aMKHYThIE TOBEPXHOCTH.

37. Knerounoe pazoueHue, TpUaHTyJISIUHA TOBEPXHOCTH.

38. Onpenenenve U NpuUMepbl OPUEHTUPYEMBIX U HEOPUEHTHPYEMBIX MOBEPX-
HOCTEH.

39. DitnepoBa xapakTepUCTHUKA TTOBEPXHOCTH (OTpeIeIeHuEe U TeopeMa O He3a-
BHUCHUMOCTH XapaKTEPUCTUKH OT pa30ueHus).

40. CBs3Hasi CyMMa TMOBEPXHOCTEH. DUIEpOBa XapaKTEPUCTUKA CBS3HOU CyM-
MBI [TOBEPXHOCTEU.

41. Teopema knaccu(puKaLMK 3aMKHYTBIX TOBEPXHOCTEH.

42. CBs3b 3ilJIepoBOM XapaKTEPUCTUKU MTOBEPXHOCTH U €€ poja.

PyGe:x Ne 1. (CamocTosiTesqibHasi padora)

1.  Jlama kpuBas X =t—sint, y = 1 — cost, z = sint,

Haiwru:

a) (2 6auia) KPUBU3HY U KPYUCHHE JIMHUU B TPOU3BOJILHON TOYKE KPUBOMH;

0) (2 6anna) ypaBHEHHS KacaTeJIbHOU MPsIMOM, HOPMaJIbHOM IJIOCKOCTH, CO-
MPUKACAIOIIEHCs TNIOCKOCTH, OMHOPMaJIH, TJIaBHOW HOpMauiu B Touke t=0.
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2. (3 6amra) Haiit iy ayru actporasl X = aCoSt, y = asin®t, z =0
mpu 0 <t <2

Py6e:x Ne2 . (KonrpoJsibHasi padora)

1. (2 6anna) Hamucarh ypaBHEHHE KacaTeIbHOM IJIOCKOCTH U HOPMaJIU K
MOBEpXHOCTH Z = X° + 2y B 1ouKe M (1, 1, 3).

2. (2 Gama) Haifti yron Meskay THHHSME U = % ov?, U = -1/2cv° Ha
TMOBEPXHOCTH, HMEIOIICH MepByio KBaapatuunyio Gopmy ¢ = du’+(Uu’ + of)dv?
(o= const).

3. (3 6amtoB) JlaH snMIicon BpaIieHNs .

X = aCOSU-COSV, Y = acosusinv, z = ¢ sinu.
a) Hatitu ¢4, ¢».
0) B Touke Uy= 72, Vo = 0 maiitu Ky, ky, K, H.

Py6ex Ne 3. (CamocTosiTeibHasi paboTa)
OTBETUTH HA CIEAYIOIINE BOIPOCH TEOPUH, TPUBECTH MPUMEPHI TaM, TJ€
3TO0 HeoOXxoaMMO (1o 1 Gayty 3a 3agaHue).
1. Ompexenenue u NpUMEPbl METPUUYECKUX TTPOCTPAHCTB. OTKPHITHIE MHOKECTBA
B METPUUYECKUX MPOCTPAHCTBAX.
2. HempepriBHOE oOTOOpakeHWE METPUUYECKHX TMpocTpaHcTB. OmpenencHue u
MIPUMEPHI TOMOJOTUYECKUX TTPOCTPAHCTB.
3. BuyTpeHHOCTh, 3aMbIKaHWE W TpaHHUI]Aa MHOKECTBA B TOIOJOTHYECKOM IIPO-
CTPAHCTBE.
4. HenpepbIBHbIE OTOOPAKEHHSI W TOMEOMOP(PHU3M TOMOJOTUYECKUX MPO-
CTPaHCTB.
5. CBS3HOCTH U JIMHEWHAS CBSI3HOCTH TOMOJIOTHYECKUX TTPOCTPAHCTB.
AKCHOMBI OTIEIMMOCTH TOMOJIOTUYECKOT0 MPOCTPAHCTRBA.
/. KoMImakTHOCTh TOMOJOTUYECKOTo TpocTpaHcTBa. Kputepuil KOMIAKTHOCTH
MOJAMHO>KECTBA €BKJIMI0BA MPOCTPAHCTBA.

o

Py6e:x Ne 4. (CamocrositesibHast padora) (2 Oana 3a 3amanue 1, mo 1
Oaty 3a 3ananus 2 — 6)

1. Jloka3aTb, UTO p 3a4af0T METPUKY Ha R?, x(xy,%,),¥(¥y, ¥,) € R,

p1(x,¥) = max(lx; — 3l x5 — ¥,0)

P2 (x,¥) = |xy —yy |+ x5 — 3

2. JlokasaTk, 4TO JTH0ObIE Ba HHTEpBaa B R' roMeoMop(HBI.

3. Jlokaszatn, uto ¥(F, #F,) = y(F,) + x(F,) — 2.

4. Ilyctp F — 3aMKHyTasi opueHTHpyeMasl MOBEPXHOCTh poja ¢. [{okaszats,
uro x(F) =2 - 2g.

5. WI3BecTHO, 4yTO MOBEPXHOCTh F nMeeT 4 KOMIOHEHTHI Kpast U €€ diliepoBa
XapakTepucThKa paBHa -7. OnpeaenuTh TUI MOBEPXHOCTH F.

6. M3BecTHO, YTO MOBEPXHOCTh F MMeeT 3 KOMIIOHEHTHI Kpasi U €€ 3iiepoBa
XapaKTEPHUCTHKA paBHA -5. OnpenennuTh TUIl TOBEPXHOCTH F.
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Bonpocwt 0na camocmoamenvnozo usyuenusn (Hnoueuoyanvuvie 3a0anus)

1. Axcuoma JloGaueBckoro. IlapannenbHble MpsIMbIE W WX CBOICTBa B

miockoctu JlobaueBckoro.

CaepxnapajiiebHbIe MPSIMbIE U UX CBOMCTBA B IJIOCKOCTH JIo6aueBcKoro.

VYron mapannenbHoctu. @yHkus JlobaueBcKoro.

TpeyroJbHUKHU U YEThIPEXYTOIBHUKU B IIIOCKOCTH JI0GaueBCKOTO.

[Tyuku npssmbIX B mtockoctu JIobaueBckoro. [Ipocreiiime KpuBbie.

Jloka3aTenbCTBO ~ HEMPOTHBOPEYMBOCTH  reomeTpuu  JloGaueBckoro.

Mogens [lyankape.

7. Jloka3aTelbCTBO  HEMPOTHBOPEUYMBOCTH  TeomeTpuu  JloGaueBckoro.
Mopens Kanu — Kielina.

8. IlonsTre 0 cheprudecKoit reOMETPHH.

9. INonsTHE 00 AMIUNTHIECKON TEOMETPHUH.

10. PaznuyHbie MOJIENH MPOSKTUBHOMN TIIOCKOCTH.

ook wn

6.5. ®oH/I O1IEHOYHBIX CPeICTB

[Tonublit 6aHK 3agaHUM AJIA TEKYIIEro, pyOeKHBIX KOHTPOJIEH U MPOMEKY-
TOYHOM aTTECTAlMU M0 TUCUUILIUHE, [IOKA3aTeNIU, KPUTEPUHU, LIKAJIbl OLICHUBAHUS
KOMIIETCHIIMI, METOJAUYECKUE MATEPHUAJIbl, ONPEACISAIOLINE ITPOLEAYPhl OLCHUBA-
HUsI 00pa3oBaTEIbHBIX PE3YIbTATOB, MPUBEACHBI B YU4€OHO-METOJUYECKOM KOM-
MIJIEKCE JUCIUTLIINHBL.

7. OCHOBHASA U JONOJHUTEJIBHAS YYEBHASA JINTEPATYPA

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa
1. Kpatkuit kypc nuddepeHnraibHol reoMeTpur U TOMOJIOTHH [DIEKTPOH-
HbIl pecypc] / Mumenko A. C, ®omenko A. T. - M. : DUSMATIINT, 2004. - 304
c. — Joctyn u3 9bC «KoHCYNbTaHT CTyAEHTa»
2. Kypc reomerpumn: siaemeHThl Tomojoruu, nuddepeHimanibHas reoMeTpus,
ocHOBaHMsI TeoMeTpun [InexTponnsiii pecypc] / Kyzosnes B.I1., Tlomaesa H.I'. -
M. : DUSMATIINT, 2012. — 208 c. — Joctyn n3 ObC «KoHCYabTaHT CTyI€HTa»
3. Pycranos, A. P. Dnementsl quddepenunanbHoil reoMeTpun : yueOHoe nmocooue
/ A. P. Pycranos, C. B. XaputonoBa, E. A. Ilonbkuna. - Mocksa : MIIT'Y, 2020. -
100 ¢. — docryn u3 DBC «Znanium.comy

7.2. lonosiHUTEILHAS JIUTEPATYPa
1. [Tonpan, B.E. Dnementsl Tononoruu. — M3a.2-e, ucnp. U gon. — CII6.;M.:
Kpacnonap : Jlans, 2008.
2. Urnaroukuna, JI. A. Tomonorus nis 6akainaBpoB maTeMatnku / MrHaroukmHa
JI. A. - Mocksa : IIpomereit, 2016. - 88 c¢. — loctyn uz 9bC "KoHcynbTaHT cTYy-
nmeHra'.

8. YHEBHO-METO/UYECKOE OBECIIEYEHHUE
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CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIIUXCA

1. Koznosa [I.®. Meroauueckue yka3aHus, YIpaKHEHUS U KOHTPOJIbHbIE 3a/laHUs
no kypey «duddepenunansuas reomerpust». — Kypran: Kypranckuii
neguHeTuTyT, 1991. — 31 c.

9. PECYPCBI CETHU «MHTEPHET»,
HEOBXO/JUMBLIE 1J151 OCBOEHUSA JUCHUITIJINHBI
Pa3zoen exnrouaemces 6 pabouyio npocpammy npu Heoboxooumocmu
Ilpumep:
1. dist.kgsu.ru - Cucrema noayepkku yueonoro mnporecca KI'V;
2. www.mylect.ru - JIekiuu oHJIaiiH 10 qucCIHUIUIMHE Teopus aBTOMaTHYe-
CKOTO YITPaBJICHUS.

10. ”IH®OPMAIMOHHBIE TEXHOJIOI'UU,
INPOI'PAMMHOE OBECIIEYEHUE
N THOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI
1. OBbC «JIanb»
2. OBC «KoHCYynbTaHT CTYJIEHTa»
3. OBC «Znanium.comy
4. 'apaHT — cipaBOYHO-TIPABOBAsk CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE
JUCHUITJIINHBI
MarepuanbHO-TEXHUUYECKOE OO0ECIeUeHUE M0 peau3alud JUCUUIUIUHBI
ocylecTBisieTcss B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO no ganHo# o6pazo-
BATEJIbLHOW MPOrpaMMe.

12. JJIS1 OBYYAIOIIIUXCA C UCTTOJIB3OBAHUEM IUCTAHLIUMOH-
HBIX OBPA3OBATEJIBHBIX TEXHOJIOT UM

[Tpu ucnob30BaHUU AIEKTPOHHOTO O0YUYEHUS U TUCTAHIIMOHHBIX 00pa3oBa-
TenbHbIX TexHosorui (nanee 30 u JJOT) 3aHITHS MOTHOCTHIO WM YACTUYHO MPO-
BOJATCS B pekuMe oHjaitH. O0beM NUCIUIUIMHBI U PACIpeIesieHne Harpy3Ku IO
BUJIaM paboT cooTBeTcTBYET 1. 4.1. Pactpenenenue 6aiIoB COOTBETCTBYET M. 6.2
100 MOXET OBITh U3BMEHEHO B COOTBETCTBHH C PEIIeHUEM Kadenpsl, B ciydae Ie-
pexona Ha D0 u JIOT B mpouecce oOyuenus. Pemenue kadeapsl 006 MCONb3ye-
MBIX TEXHOJIOTHUSAX M CUCTEME OIICHUBAHUS JOCTIKCHUN 00YyJaronIuxcsi MpUHUMa-
€TCS C YYETOM MHECHHS BEAYIIEro MPENoIaBaTelss U JOBOJAUTCS 10 O0yJarOIIHUXCS.
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILIUHBI
HuddepenunanbHas reoMeTpys U TOMOIOTHUS

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS —
porpamMmsbl OakajiaBpHuara
01.03.01 — MaremaTuka

Hanpasiennoctb: MaTeMaTH4yecKkoe U MPOrpaMMHoe obecriedeHne IKOHOMU-
YeCKOM 1eaTeJILHOCTH

TpynoemkocTs aucruiinHbl: 63E (216 akageMuueckux Jaca)
Cemectp: 4 (ounas hopma 00ydeHUs).

dopMa MPOMEKYTOYHOM aTTECTAIlMU: dK3aMeH (i1 ouHOM (hopmbl 00yde-
HUS)

Conepxxanue TUCIUTLIAHBI
['eomeTpusi KpUBBIX B €BKJIUIOBOM MpPOCTpaHCTBE. ['eomeTpusi moBepXHO-

CTel B €BKJIMJOBOM MPOCTpPAHCTBE. BHYTpEHHsIs reoMeTpusi MOBEPXHOCTEH. Die-
MEHTBI 00111e¥ Tomosoruu. Tonoaoruss MHOTO0Opa3ui.
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JIMCT
perucTpanuv U3MeHeHH (I0MOJTHeHUH) B pa0do4yI0 NporpaMmmy
yueOHO# JUCHMILIHHBI
«AnddepeHuuaibHas reoMeTpUs U TOMOJIOT U

N3meHnenus / nonojiHeHUs B pado4yyo NporpaMmmy
Ha20 /20 y4eOHwlii rox:

OTBETCTBEHHBIN MPENOJABATEID / ®.1.0. /

W3meHeHust yTBEpKIEHBI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHbIii roxa:

OTBeTCTBEHHBIN MTPENo/IaBaTellb / ®.1.0. /

W3meHeHust yTBEpKIeHbI Ha 3aceTaHuy KadeIphl «  » 20 r.,
[Tporokoi Ne

3aBemyrommii kKadeapoi « _» 20 T.
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