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obpazoBaTebHOE yupexaeHHe Beiciero o6pa3oBaHus
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Kadenpa Beicieit matemaTyxii mronuxg\npenonasauux MaTeMaTHKH
ety ¥,

; ‘VTBEPXQIA}O
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PABOYAS ITPOI'PAMMA JTHCIHHILIMHBI
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VKpynHeHHas rpynna HanpasJeHHH 44.00.00 Ob6pazoBanue M nejaroryyYecKHe

NOArOTOBKH HayKH
[Tporpamma Beiciero obpasoBaHus ITporpamma Gakanaspuara

44.03.05 Ileparoruyeckoe obpazoaHue
(c aByMa npotpUNIAMH NOATOTOBKH)
Maremaruka u HHdopMaTHKa

HanpasneHnue noAroToBKH
[Mpodune NOAroTOBKH
Keanupuxaums Bakanasp
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Pabouas nporpamma aucumnaunsl «/InddepenunanbHas reoMeTpHsi M TONOJOTHs»
ana obyvaroumxcs no HanpaeneHuo noarotoeku 44.03.05 Ileparoruyeckoe obpazosauue (¢
asymsa npoduaamu noarorosku) (Ilpodmns: Maremarnka W uHdopmaruka), coctaBieHa Ha
ocHOBanuu DesnepasbHOrO  rOCYAapcTBEHHOro 00pa3’oBaTeNbHOrO CTAHJApTa  BBICLUIErO
obpazopanua - OGakanaBspuar no HanpasneHuio mnoarotoeku 44.03.05 [Ileparoruueckoe
obpazosanue (C AByMs NpodHAAMH NOArOTOBKH), YTBEPXKIACHHOro npukasom MuHKcTepcTBa
ofpasosanus u Hayku Poccuiickoit ®enepauun ot 22 derpansa 2018 r. Ne 125 (¢ u3m. u gon.),
Ilopanka  opraHMzauMu W ocywecTieHns  oOpa3oBaTeNbHOH  JIEATENBHOCTH MO
obpazoBaTensHelM nporpammam Beiclero ofpasoBaHus ~— mnporpammam Oakanaspuara,
MporpamMMam creLranuTera, nporpaMmmam maructparypsl ot 06 anpena 2021 r. Ne 245 (¢ u3Mm. u
A0M.), B COOTBETCTBMH ¢ y4yeOHBIM NUIAHOM, YTBEPXKAEHHBIM YueHeiM coserom ®I'BOY BO
«lonl"Y» nns wabopa 2024 roaa.

PaspabGoryuk:

npodeccop Kadeaps! BICIICH MaTEMATHKH

¥ METO/IMKH MPEnoJaBaHNuA MATEMAaTHKH, Q] M poe

AOKTOp H3.-Mart. HayK, npodeccop . A.B. Ma3nes

Paboyas nporpamma opobpena na 3acesannu Kadeapbl BhICLICH MaTEMAaTHKH M METOIMKH
NpenojaBaHusa MaTeMaTHKH

[Tpotokon ot 26.03.2024 . Ne 11
3asenyioumii Kapeapoit 'M/ E.H. Cxada
COI'JIACOBAHO:

JlekaH ¢aky/nbTeTa MaTeMaTHKH H
HMHPOPMALIMOHHBIX TEXHOIOTHH H.A. Mouceenko

28.03.2024 r.

Yye6GHO-MeTOAnYECKas KOMHCCHA (aKynbTeTa MAaTeMaTHKH U HHGOPMALIHOHHBIX TEXHONOTHi.

[Mpotokosn ot 27.03.2024 r. Ne 3
W/ JI. U. Censxosa

[Npeacenarens

PykoBoauTe/1b OCHOBHO# npodeccHoHanbHOM

obpazoBaTeNbHOM MPorpaMmBl, % )

A-p nej. Hayk, npod., 3as. kadg. BMuMIIM E.H. Cxada
26.03.2024 r.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME MPOrpaMMBbl CpeIHEH IIKOJIBI;

JUCLUIUIMHBI IIPOTrPaMMBI OakanaBpuara: MaremaTrueckuit
Huddepenunanpapie ypaBHEHUS U AHATUTHYECKAs TEOMETPHSL.

aHaJu3;

1.2. JlucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE TaHHOM
JUCLUIUIMHBI HEOOXO0AUMO KaK MpeIlIecTBYOLIEe!
Teopernueckas mexanuka; OCHOBbI MATEMaTUYECKOTO MOAEIUPOBAHUS.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HanmeHnoBaHue mokas3aress 3HaueHue MoKa3aTels

HasBanwue o0pazoBatenbHON TPOrpaMMbl 44.03.05 IMeparoruueckoe 0OpazoBaHue
(c mByMst TPO(UISIMH TTOATOTOBKH )

(ITpodunbe: Matematuka 1 H”HPOpPMATHKA)

udp u Ha3BaHUE B COOTBETCTBUH C y4eOHBIM
IUIAHOM

b1.B.OJ. AuddepennmanbHas reOMeTpUs U
TOIOJIOTUSI

Yactp 00pa3oBaTeNnbHON MPOTPaMMEBI bazoBas yacTth

KonnuecTBo 3a4eTHBIX enquHAL / BCETO YacoB 5,5/198

2.2. Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0y4eHus
OO61iee KOJIMYECTBO YaCOB
o o = €aMoCTOs-
opma 2 1 g o
= S JIEKITH- nabopa- | TpakKTH- TEeIBHOMN ®dopma
o0yueHus & 5 Bcero

5] OHHBIX TOPHBIX YECKHX pabots! + KOHTPOJIA

KOHTPOJIb
Ovynas 2 3 34 - 34 130 198 9K3aMEeH
3aouHas 2 3 6 - 6 186 198 JK3aMeH

3. HEJIN JUCHUTIJIMHBI

N3yueHnne MeTOZOB HCCIENIOBaHMS JIOKAJIbHBIX CBOWCTB KpPHUBBIX M IOBEPXHOCTEH,
KJIaccu(uKanusi KpUBBIX M TOBEPXHOCTEH Ha OCHOBE HHBAPHAHTOB, M3y4EHHE METPUKU B
€BKJIMJIOBOM M PUMAHOBOI reOMEeTpHH, OCBOCHHE (DYHIAMEHTAJIbHBIX MOHATUH METPHUUECKUX U
TOTIOJIOTUYECKUX  MPOCTPAHCTB, KOMIAKTHOCTH, CBS3HOCTH, (OPMHPOBAHUS  HABBHIKOB
UCTIOJIb30BAaHUS MPUIIOKEHUI T€OMEeTPO-TOMOJIOIMYECKUX KOHCTPYKIMII 1 METOJIOB B IpoIecce
JanbHENIero o0yyeHusl.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHU A

Komnerenuun WNnaukaTopsl PesynbTatel 00yyeHus
I1K-4. Cmocob6en | ITIK 4.2. | [IK-4.2.1. 3HaeT Kak HaxOAUTh JUIMHBI KPHBBIX U
MpUMEHATh  3HaHue | [IpumenseT MIePEXOIUTh K HATypaIbHOU IMapaMeTpH3aIliy.
OCHOBHBIX OCHOBHBIC [IK-4.2.2. 3HaeT kak onpeAensTh INIaBHbIC HAPaBICHUS
MOJIOKCHUI onpeneneHus Y | Y BBIYMCIIATH IJIaBHBIC KPUBU3HBI TOBEPXHOCTH.
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MaTeMaTHYEeCKON TEOpEMBbI

HayKH u | nuddepeHnanbHON
MH()OPMATHKH, T€OMETPUH "
OCHOBHBIX TOTIOJIOTUH JUIst
MIOJIOKCHUH HCTOPHU | peIIeHHs 3aad.
Pa3BUTHSA
MaTeMaTHKH "
WHQOPMAaTHKH,
3BOJTIOLIHN
MaTeMaTHIeCKHX
uaeu B
poheCcCUOHANTBHOMN
JIeITeIIbHOCTH

[IK-4.2.2. Ymeer ompenensaTb YpaBHEHHs 3JIEMEHTOB
TpexrpanHuka @peHe.

MK-4.2.3. VMeeT BBIUUCIATH TEPBYIO H BTOPYIO
KBaJpaTHYHbIE POPMBI TOBEPXHOCTH.

[IK-4.2.4. YMeeT HaxoAWUTb YIJBI MEXIYy KPUBBIMH U
IUTONIA/Ib KyCKa TIOBEPXHOCTH.

[IK-4.2.5. YMeeT BBIYHC/IATh I'€OAC3UUCCKUE KPHUBHU3HBI
JMHUH Ha TIOBEPXHOCTH.

[IK-4.2.6. YMeeT npoBOAUTh M3MEPEHUS IJIHH KPHUBBIX
Ha MOBEPXHOCTHU JIJIsl EBKIUAOBON U pUMaHOBON METPUK

S. I[TPOTPAMMA JJUCLATTJIMHBI

HasBanwne TeMbl

Kpatkoe conepkanue TeMbl (BOIPOCHI TEMBI)

Pasnen 1. Teopust KpuBBIX

HCpBOHa‘-IaIII)HI)Ie CBCACHMSA O KPHMBLIX Ha
IIJIOCKOCTH.

CriocoObI 3aaHust KpUBOH Ha MIIOCKOCTH.
OOBIKHOBEHHBIE M OCOOBIC TOYKH Ha KPHUBOH.
CtpoeHune KpuBOi BOIN3H OOBIKHOBEHHOW TOYKH.
CtpoeHue KpuBO BOJIN3K 0c000H TOUKH. OCHOBHBIC
(haKThl.

Bexrop-dyHKius oqHON IepeMeHHON

Omnpenenenne n BekTop-pyHkiuu. [Ipenen BexTop-
¢ysxun. HempepbIBHOCTD BEKTOP-(YHKIIHH.
JuddepenunpyeMocts BeKTOp-GyHKIUH. Psin
Teitnopa ans BekTop-QpyHKInU. MHTErpHpyeMOCTh
BekTOp-(hyHkumu. Kaca-renbHas K KpUBOH.
YpaBHeHuUs KacaTtelbHOU. JlInHa KPUBOM.
EctecTBenHas (HaTypanbHas) mapamMeTpu3aIius
KpuBOU. buperynspHble KpUBBIE.

ConpoBokaaromuil TpexrpaHHuK. OopMyIIbl
ODpeHe.

Conpukacaromascss IIOCKOCTh M €€ ypaBHEHHE.
ConpoBOXIAIOMMKA ~ TPEXTpaHHUK  (TPEXTPaHHUK
O®pene) u ero osnmeMeHTHl. Dopmynsl DpeHe s
MPOCTPAHCTBEHHOUN KPUBOM.

Kpususna u kpyuenue kpuBoil. OcHOBHas
TeopeMa Teopun KpuBbix. Knaccuduxarms
KPHBBIX.

KpuBuszHa u KpydeHue NpPOCTPAHCTBEHHOH KpPHUBO.
OcHoBHBIE (OPMYIIBI JJISI BBIYUCICHHUS KPUBH3HBI U
Kpy4YeHHUs. Hatypansnsie YpaBHEHUSX
MIPOCTPAaHCTBEHHBIX KpHBBIX. (OCHOBHas TeopeMa
TeopuH KpuBBIX. Kiaccudukamus KpUBBIX TIO HX
HATypaJbHbIM YPaBHEHUSIM.

HccnenoBanne miockux KPUBLBIX

Kacannme xkpuBbix. CONPUKOCHOBEHHE  IIOCKUX
KpuBbIX. CompuKacaronasics OKpy>XKHOCTb. JBOIIOTHI U
9BOJILBEHTHI IUIOCKUX KpUBbIX. Orubaroiias cemeiicTa
KPUBBIX. ACHUMNOTOTBL. ACHUMNTOTHI alTeOpanyecKux
KpuBblX. CTpoeHue KpUBOM B  OKPECTHOCTHU
MPOU3BOJIBHOM TOUKU

Pazmen 2. Teopust moBepxHOCTEH U
PrumanoBa reometpust

IlepBoHavanbHble CBENEHUS IO TEOPUHU
IIOBEPXHOCTEMN

OcHOBHBIE CITOCOOBI 3aaHUs TOBEPXHOCTEH. 3agaHue
MOBEPXHOCTH B  BHJE  BEKTOP-QYHKIHH  JIBYX
nepeMeHHbIX. OOBIKHOBEHHBIE M OCOOBIE TOYKHU
MIOBEPXHOCTH. Kpussie Ha [IOBEPXHOCTH.
KoopannatHele inHMK Ha nioBepxHOCTH. KacarenbHas
IJIOCKOCTh ¥ HOPMAJIb K TOBEPXHOCTH.

[lepBas 1 BTopas KBagpaTHYHbIE POPMBI HA

IlonsTHe o© TepBOW KBaApaTW4yHOW ¢opme Ha
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IMOBCPXHOCTH.

noBepxHoctu. M3mepeHue AinuH, YII0OB U IUIOMIaAeH
Ha MIOBEPXHOCTH. [Tonsitue HM30METPUH.
MN3omeTpuuHbie MOBepXHOCTH. BTopas kBaapaTHyHas
(hopMa Ha MOBEPXHOCTH

KpuBuzHa KpuBoil ¥ MOBEPXHOCTH

OcHoBHass (QopMmyia il KPUBU3HBI KPUBOW Ha
nopepxHocTtd. HopmanbHas KpuBH3HA KpPUBOM U
reoje3nyeckas KpuBuU3Ha KpuBoil. HopmanbHas
KpUBHU3HA TIOBEPXHOCTH B JaHHOM HAaIpaBJICHUM.
['maBHBle KPUBU3HBI W T[JIABHBIC HAIpaBIICHUS.
Teopema Pogpura. ®@opmyma Diinepa. Munukarprca
JlrorieHa.

K.]'IaCCI/I(I)I/IKaHI/IH TOYCK Ha NOBCPXHOCTH.

layccoBa w KPUBU3HA TIOBEPXHOCTH.
DU THYECKHE, THIEPOOTHIECKHE u
nmapabonmdeckue Touku. OCHOBHAs TeopeMa TEOPHU
IIOBEPXHOCTEN.

CpemHsis

Knaccupukanms 7vHUH Ha TMOBEPXHOCTH.
PumanoBa meTpuka.

JIuaun KPHUBHU3HEI. AcuMITOTHYECKHE JIMHUH.
l'eonpesnueckue mauHuM. Kparyaiimue mauHUM Ha
MOBEpPXHOCTU. [IOBEPXHOCTH MOCTOSIHHOW TrayCCOBOU
KpuBu3Hbl. PumaHoBa wMmertpuka. M3mepeHus B
puMaHOBO reoMeTpuu. HEIBKIHIOBBI T'€OMETPHUH.
Mopenu HEABKIUIOBBIX T€OMETPHIA.

6. CTPYKTVYPA U COAEPXXAHMUE JUCHUITIIMHBI

6.1. ®opma oOyueHus — ouHas, Kypc — 2, cemectp — 1
HanmeHnoBanus pa3aenoB U TeM Kommiectso acos
Jlexu. Jlabop. | IIpakr. | CPC+K | Bcero

Paznen 1. Teopus KpuBBIX 17 - 17 65 99
[lepBoHavanbHBIE CBEICHUS O KPUBBIX Ha 3 - 3 12 18
TUTOCKOCTH.
Bekrop-dyHKims ofHOH mepeMeHHON 3 - 3 12 18
CompoBOXKIAIONUH TpeXTpaHHUK. DOpMYITHI 3 - 3 14 20
Opene.
KpusuzHa n kpydenue kpuoi. OCHOBHast 4 - 4 14 20
TeopeMa TeopuH KpuBbIX. Kitaccudukanus
KPHBBIX.
HccnenoBanne TIIOCKUX KPUBBIX 4 - 4 13 19
Pasznen 2. Teopust noBepxHoctel 1 Pumanosa 17 - 17 65 99
reoMeTpHs
IlepBoHaYaIbHBIC CBEJCHUS TI0 TEOPUU 3 - 3 12 18
MOBEPXHOCTEMN
[lepBas u Bropas kBagpaTHUHbIE POPMBI HA 3 - 3 12 18
TIOBEPXHOCTH.
KpuBr3Ha KprBOH M IOBEPXHOCTH 3 - 3 14 20
Krnaccudukanus Touek Ha IOBEPXHOCTH. 4 - 4 14 20
Knaccudukanus 1MHUN Ha TOBEPXHOCTH. 4 - 4 13 19
PumaHoBa meTpuka.
HUTOT'O IO KOMITOHEHTY OIIOII 34 - 34 130 198

6.2. ®opma oOyueHus — 3a04Hasi, Kypc — 2, cemectp — 1

HanmeHoBaHus pa3enos U TeM Koswriectso acop

Jlekm. Jlabop. | Ilpakr. | CPC+K | Bcero

Paszpen 1. Teopus KpuBBIX 3 - 3 93 99
[lepBOHauaIbHbBIE CBEJCHUS O KPUBBIX Ha -




IIJIOCKOCTH.

BekropdhyHKuus 0JHOH nepeMeHHOH -

ConpoBoxa-tomuii TpexrpanHuK. GopMyrsr -
®peHe.

KpususHa u kpydenue kpuBoit. OcHOBHast -
TeopeMa TeopuH KpuBbIX. Kimaccudukanus
KPHBBIX.

HccnenoBanne miIoCKuxX KPHUBBIX -

Paznen 2. Teopust moBepxHocTelt u PumanoBa -
reoMeTpus

IlepBoHaUanbHbBIe CBEACHUS IO TEOPUH -
TOBEPXHOCTEH

HCpBaH " BTOpas KBaApaTUIHLIC (I)OpMI)I Ha -
TMMOBCPXHOCTH.

KpurBH3Ha KpuBOH 1 MOBEPXHOCTU -

Kraccuduxkarys Touek Ha TOBEPXHOCTH. -

Knaccudukanus TMHUA Ha TOBEPXHOCTH. -
PumaHoBa MeTpuKa.

HNTOI'O 11O KOMITIOHEHTY OIIOII 6 - 6 186 198

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIC BOMPOCHI

1. MoryT 1 pa3ianyHbIe TapaMeTPUUECKUE YPaBHEHUS ONPEACIISATh OJHY U TY K€ KPUBYIO?

2. Crnemyer 1M W3 HENPEPHIBHOCTU BEKTOP-(PYHKIMU HENPEPHIBHOCT €€ KOOPAMHATHBIX
byHKIHIA?

3. Cnenyer nu u3 nupdepeHIupyeMocT BeKTOp-QYHKUUU U PEepeHIpyeMOCTh ee
KOOpPJMHATHBIX (PYHKIUN?

4. Broitekaer nu auddepeHIHpyeMOCTh BEKTOp-GYyHKIMH U3 Aup(EepeHIupyeMoCcTH ee
monyina? [louemy?

5. JSIBnseTcs NM YCIIOBHE PEryJIpHOCTH KPHBOW JOCTAaTOYHBIM YCIOBHEM CYIIECTBOBaHMS
KacaTeJIbHOU?

6. KakoB reomerpuueckuil cMbIC: a) KPUBU3HBI; 0) MOAYJIs KPYUEHUST KPUBOM?

7. 3aBUCHUT JIU KpyuyeHUe KpUBOU OT ee mapamerpusanuu? [louemy?

8. bByner nu xpuBas MI0CKOM, y KOTOPOH B KaXK10i TOUKE KpPYyUeHUE PABHO HYIIO, a B OJTHOU
TOUYKe KpydeHue HeomnpeaeneHo? [louemy?

9. MoHO 11 IO KPUBU3HE KPUBOW OIPENIENINUTh, SBISETCS JIM OHA OTPE3KOM MPSIMOit?

10. YTo MOXKHO CKa3aTh O KPHBH3HAX B COOTBETCTBYIOIINX TOYKAX IMOOOHBIX KPUBBIX?

11. Kakue 3Haue€HUS MOKET MPUHUMATh HATYypaJIbHBINA apaMeTp Ha OKPYKHOCTH paaunyca 47

12. CymectByeT n1 6a3zuc @peHe B TOUKAX MPSIMOiA?

13. W3mensiercs 1M Opu Tepexoie K HOBOM MapaMeTpu3aldd B IPOU3BOJIBHOM TOUKe
PETYISPHOU KPUBOM BEKTOP CKOPOCTH?

14. Bynmer mu kpusas I =T (t) Guperynsapuoii, ecnmu I'u " menynessie BexTops1? [Touemy?

15. Kak pacnonoxeHbl BEKTOpP CKOPOCTH M BEKTOP YCKOPEHHS B MPOU3BOJILHOW TOUKE, €CIIU
rapameTp Ha KpUBOM HATypaJIbHBIN?

16. CymectByet 11 6a3zuc dpene B Toukax perynsapHoit kpuBoit? [Touemy?

17. Mosxer 11 KpuBHU3HA OBITH PAaBHOW HYJIIO B OJIHOM TOUYKE KPUBOM?

18. Jlns xakuX KpUBBIX MOXKHO MOCTpOUTH 6a3uc @pene? [Touemy?

19. Kakwue cymiecTByOT criocoOBI 3aJaHHSI TOBEPXHOCTEH?

20. Mo>HO 1M TapaMeTpHUUECKUMH YpaBHEHUSIMH 33J1aTh MOJHOCTHIO BCIO chepy?

v . 4 4 4 2 9
21. KaxoB reoMeTpuYeCKii CMBICT BEKTOpOoB: @) I, u I, 7 6) I X I "
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22. Moryr 11 1Be KOOPAMHATHBIC JIMHUM KacaThCsl APYT Apyra B HEKOTOPOW TOYKE PEryJsIpHOM
KpUBOI?

23. Kakue KpuBbIE SIBJISIOTCS KOOPJMHATHBIMU JIMHUSMM Ha IUIOCKOCTU: a) B JI€KapTOBOM
cucTeMe KOOpAuHAT? 0) B MOJIIPHOM cucTeMe KoopauHaT?

24. MeHsroTCs 11 IPU 3aMEeHe [TapaMeTpOB Ha IIOBEPXHOCTH KOOPAMHATHBIC JINHUHU.

25. Kaxos reomerpudeckuii cmpica ekropa df =T du +F,dv ?

26. KakoB reoMeTpHYecKWid CMBICH 3HAYCHWHA TEpBOM  KBagpaTU4HOW (QOpMbI Ha
MMOBEPXHOCTU?

27. Tlo xakuM QopmyliaM MOKHO BBIUYMCIUTH JUIMHY KPHUBOW Ha TMOBEPXHOCTH, YTOJ MEXIY
JVHUSMHU HA IOBEPXHOCTHU?

28. Mensiercss Ju TpU 3aMEHE KPUBOJIMHEHHBIX KOOPAMHAT HA TIOBEPXHOCTH: a) IepBas
KBaJpaTuyHas (opma MOBEpXHOCTU? O) IUIOMAJb IOBEPXHOCTH? B) HOPMAIBHBIA BEKTOp K
HIOBEPXHOCTU?

29. KakoB reoMeTpuuecKuil CMBICI: a) 3HaYEHUI BTOPOM KBaapatuyHOU Gopmbl? 0) MOIyIs
HOpPMaJIbHOW KPUBU3HBI?

30. [atp ompeeneHue Ir1aBHbIX KPUBU3H U TJIaBHBIX HANpaBJIEHUI HA TOBEPXHOCTH.

31. MoxerT Ju B TOYKE TIOBEPXHOCTH OBITH POBHO TPH IJIABHBIX HAIIPABICHUS?

32. Kaxkoii reoMeTpu4ecKHii CMBICII UMEET 3HAK IayCCOBOW KPUBU3HBI?

33. Jartp ompeneneHne H30METPUIHBIX TTOBEPXHOCTEH.

34. [atb omnpeneneHue MHIUKATpUCH J{roreHa.

35. Moxer nu nnaukarpucoii [Jronena ObITh: a) mapadona? 6) OKpYKHOCTH?

36. SBnsercs au chepa MUHUMAIbHOHN OBepXHOCThI0? [Touemy?

37. JlBe NOBEPXHOCTU MMEIOT OJIMHAKOBBIE T'ayCCOBBI KPUBHU3HBI B COOTBETCTBYIOIIMX TOUKAX.
SIBAIOTCA I OHU U30METPUYHBIMU?

38. M3omeTpuuHBI 11 JOKaJIHHO cpepa U IIOCKOCTH?

39. Usmensiercs nu npu M3ruOaHUMM TOBEPXHOCTH: a) ee TrayccoBa KpuBHu3Ha? 0) BTOpas
KBasipaTuuHas ¢popma? B) siisepoBa KpUBU3HA?

40. [latb 01HO U3 ONpENEICHUH re01e3NYeCKOM IMHUN Ha TOBEPXHOCTH.

41. Kaxkue KpuBBI€ ABJISIFOTCS T€0JIe3MUECKUMU: a) Ha cepe? 0) Ha TuIocKocTU? B) UIUHApPE?

42. CKOJBKO CYIIECTBYET I'€0/Ie3M4ecHX MPOXO/IINX: a) Yepe3 JaHHYI0 TOUYKY MOBEPXHOCTU?
0) yepe3 JaHHYIO TOUKY MTOBEPXHOCTU B JAHHOM HalpaBJieHUU? B) Yepe3 IBE TOUKU MTOBEPXHOCTU?

43. MoryTt 11 ABe reoie3nuecKue KacaTbes Ipyr Apyra?

44. CoxpansieTcs 1 Ipy U3rHOAHUN OBEPXHOCTU CBOMCTBO KPUBOM OBITH M€01€3UYECKOM?

45. SlBnsercs Kparyaiiiias TUHUS Te01e3MUecKOit?

46. Bceskas i reojie3ndecKast TUHUS SIBISICTCS KpaTIaliieii?

47. CdopmynupoBaTh OCHOBHYIO TEOPEMY TE€OPUHU TTOBEPXHOCTEH.

7.2.  OO6pa3ern coepkaHus K3aMEHAIMOHHOTO OHJIeTa
®I'BOY BO «JJOHELIKMI TOCYJAPCTBEHHBIM YHUBEPCUTET
OO0pa3zoBarenbHbIi ypOBeHb: OaKanaBpuar
Hanpasnenne noarorosku: 44.03.05. [lexarormueckoe oOpazoBaHue
Ounas ¢popma oOyuenus. Cemectp: 1
VYuebnas mucimiHa: [{uddepenimansHas reoMeTprst U TOTOIOTHS

IK3aMeHAUOHHLIN ouJieT Ne n

Haiinure kpydyeHue diuminca.

B ka0l 11 TOUKe peryaspHO KpUBOM MOYKHO IPOBECTH KacaTesbHYH0. [louemy?

Kakue 3HaueHusl IpUHUMAET HAaTypaJbHBIN MapaMeTp Ha OKPYKHOCTH paauyca 4?

YT0 MOKHO CKa3aTh O KpHBHU3HaX B COOTBETCTBYIOIIHUX TOYKAX HO)IO6HI)IX KpI/IBBIX?

Bompocsl
o 2 Gana
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Bekrop-dpynkmus omHoit mepemenHoi (ompenenenue) Ilpenen BekTop-(QyHKIMH.
» | CBOWCTBA PE/CIIOB BEKTOP-(YHKIIHH.
= g | JokazaTh, 4TO OTPE30K MMEET MHUHUMAJBHYIO JJIUHY CPEAN BCEX KPUBBIX, KOTOpBIC
3 g COCJIMHAIOT €r0 KOHIIBI.
g
Q O
M=
= cat-1. 4-t+1
Jlana kpupas: T =(\l2t+1,e € )
a) ABJISIETCA JIM KPUBasl PEryJIsIPHOM B €CTECTBEHHON 00JIaCTH ONpeAEICHHUS;
@ 0) HalAUTE UM OLEHUTE JUIMHY JaHHOM KpUBOM WM €€ KaKOIo-TO KYCKa.
3 % B) COCTaBbTE YPABHEHHUS DJEMEHTOB TpexrpaHHuka @peHe B TouKe
QO -1-1).
22 | (V2+112);
2 o
A = I') BBIYUCIUTE KPYUEHHE JTaHHOW KPUBOIL.

YTBeprkAeHO Ha 3aceqaHuy KadeIpsl
IIpotokon Ne  oT «_ » 202 rona

3aBenylomuii kagenpoi

JK3amMeHaTop

8. PACIIPEAEJIEHUME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUYAIOINECA

OO0mast olleHKa 3HaHWM O0YYaIOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs 1o 100-6amnbHoi
IIKAJIe HMCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-ydcOHast
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOCBPEMEHHOE M KAaueCTBEHHOC BBITIOJHEHUE JIOMAIHUX 3aJaHWi, aKTHBHOCTh BO BpeMs
MPOBEJCHUS JEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTue B OOCYKIEHUHM TEKYIIero W
MPOMICHHOTO MaTepraa, peleHue 3a1ad u T.11. ).

[To pe3ynpTatam paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 6amIoB,
MMEET TMpaBo MOIY4YUTh OIEHKY (3aueT). Te, koro HaOpaHHbIE OaylIbl HE YCTPAaUBAIOT, CHAIOT
9K3aMeH (CHAlOT WHIUBUAYAIbHBIC 3aJlaHUS, BBHIMOJIHSIIOT 3aU€THYIO KOHTPOJIBHYIO paboTy).
MakcumanbHOe KOaudecTBO OayuioB 3a sk3ameH — 100. OreHka 3a ceMecTp BBIYHCISIETCS Kak
MakCHMaibHas W3 TMOJYYEHHBIX 3a CEMEeCTp M Ha DK3aMEHE M BBICTABISETCS COIJIACHO
MPHHSITOMY TTOPSIKY.

8.1. Cemectp |

Howmepa pa3nenos Bugp! pabot MaxcumaikHoe
KOJINYECTBO 0aJIoB
OprannzanuoHHO-y4eOHass paboTa CTyAeHTa B 5
ayJIUTOPUHU
1-2 CamocrosiTenpHas paboTa 25

MoynbHasi KOHTPOJIbHAS paboTa 30
HTroro 60

OKx3aMeH 40

OO01Kii UTOT 32 CEMECTP 100

CooTBeTCTBUE 0AIIIOB OIIEHKE

O11eHKa 110 MATHOAIILHON IIKaIe
ECTS Dx3ameH, 1uhdepeHInPOBAHHBIN 3auer
3a4eT

KonngectBo 6amnos u3
100




90-100 A OTJINYHO 3auTeHo
80-89 B 3auTeHo
75-79 C Xoporro 3auteno
70-74 D YIOBICTBOPUTEIHHO 3adreHo
60-69 E 3auTeHo
35-59 FX HEYIOBJIETBOPUTEIBHO HE 3aUTCHO

0-34 F HE 3aYTEHO

9. OBECIIEYEHHME OGPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTecTallii 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBUIYaIbHBIX 0COOEHHOCTEH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— JeKIuu Oo(QOpMIISIIOTCS B BHUAE DJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeYeHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  Npd  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOUCTB;

— MUCHbMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETMYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JEKIH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— ek Oo(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJaHUs BBIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW ()OpPME HMITM BBHIMOJIHSIOTCS B IIMCHMEHHOU
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOMUMOCTH TpPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH Il TTOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTecTalMk I OOYYaroOUIMXCs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTECTAlUs MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIIOB.

IIpoBenenne mpoueAaypbl OLEHMBAHUSA PE3YJIbTaTOB OOYUYEHMsI JIOMYCKAeTcsl C
UCTIOIF30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K WH(POPMAIIMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
WuTepHer s Kaxaoro oOywaromierocst B (opMmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3/I0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOopMe yBETUUEHHBIM IIPUPTOM;

B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIHHOTO aIapara:
— B IIEUaTHOH opme;

- B (hopMe 3IEKTPOHHOIO JJOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

VYyebnsie 3ansaTus npoBoasTcs B ['nmaBnom kopmyce Joul'V (r. Jonenk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayauTopus, 000pyI0oBaHHAsI MEJIOBON WU
MapKepHOH JTO0CKOW, MYJIbTUMEIUHHBINA TPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT yueOHOI Mebenu
JUIsL CTYJEHTOB, pabouee MecTO MpenojaBaTelis, BbIXxod B MHTEepHET — MPOBOAHOW WU C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPe/CTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHeTe
['naBHoro xopmyca (ayn.705).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh y4yeOHble MaTepuaibl IO
JTUCITUIIIMHE, pa3MmenieHHble Ha tiatrgopme Moodle LlenTpa mucraHmuoHHOrO 00pazoBaHUs
OI'BOY BO «/lonl'Y». Ilpu n3ydeHuH NUCUUIUIMHBI IPUMEHSIOTCS 2JIEKTPOHHOE OOy4eHUe U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHAYEMA JINTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1. Anekcanmpo II. C. Kypc anamutuueckoil reomerpuu u nuHeitHou anrebpsr/ I1.C.
Anekcannpos. — Cankt-IlerepOypr : Jlanb, 2009. — 512 c.

2. Unpun B. A. Ananutuyeckasi reometpusi: Yueb. ans By3oB. — 7-¢ uza/ B.A. Unbun, O.I'.
ITo3usak. — Mocksa : @usmatiut, 2004. — 224 c.

3. Koanenko H.B. JIaGopaTopHbie paboThl MO KypCcy «AHAIUTHYECKAs TEOMETPUs»: y4eOHO-
Meroandeckoe mocodue. / H.B. Koanenko, A.B. Masues, A.C. I'pu-tienko. — JloHenx :
JouHY. — 2017. — 96 c.

4. Kosanenko H.B. JlaGopaTtopubie paOOThI MO0 KypCcy «AHaTUTHYECKAs] TEOMETPHUs»: Y4eOHO-
MeToaudeckoe mocobue (dacth Bropas) / H.B. KoBanenko, A.B. Masnes, A.C. I'puiienko. —
Howerk : lorHY. —2019. — 101 c.

5. Lly6epoumnep O. H. 3amaunm u ynpaxkHeHus no aHanuTuueckoi reomerpun/ O.H.
[{y6epoumiep. — Mockga : Hayka, 2006. — 336 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA
6. boprakoBckuii, A.C. AHaluTHUECKasi reoMeTpusi B MpuUMepax U 3ajadax: YueO. mocobue/
A.C. bop-takoBckuii, A.B. Ilantenee. — Mocksa : Beicmr. mik., 2005. — 496 c.
7. Epumon H. B. Kpatkuii kypc ananutuueckoit reometpuu: YuebH. nocodue/ H.B. E¢pumos. —
13-e u3n., crepeot. — Mockga : ®u3mariut, 2005. — 240 c.
8. Knerenuxk JI. B. C6opHuk 3aau o ananutuueckoit reometpun/ JI.B. Knerenuk. — 13-e usn.,
crepeoturt. — Mockga : ['n1. pen. ¢uz-mar. aut-psl, 1996. — 240 c.

12. NHO®OPMALMOHHBIE PECYPCbI

1. Hauunonanbuas 3JIEKTPOHHAasI OndamMoTexka (H3B): dbenepanpHas
rocyaapcTBeHHass uH(popMarmonHas cucrema /| MunucrepctBo Kynbrypel P®; Poccwuiickas
rocyiapcTBeHHas Oubnnoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — PexumM jmoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIH.


https://rusneb.ru/
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: JIIEKTPOHHBIH.

3. Hayunast snextponnas OubOnuoreka «KubOepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: NMEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: Juisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamienus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema Jonl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

1. JJekTpoHHbI katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum 1goctyma: IMOUCK CBOOOJHBIN, JJICKTPOHHBIC
JIOKYMEHTBI — J1s Itosbs3oBarene JJonl'y.

8. daexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHsii // OBC Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxxum roctyma: CBOOOHBIA.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuenszuun GPL, Apache,
BSD m1st cBo60HOTO MPOrpaMMHOTO OOeCTIeUeHUS).
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