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1. MACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn oneHouHbix cpeactB (DPOC) — HeoTheMieMas dYacThb paboueit
nporpaMmbl  TUCHUIUIMHBL «JluddepenuanbHas TeoMeTpusi U TOMOJIOTHS» U
NpelHa3HAaYeH [JIsi KOHTPOJISI W OLIGHKHM 00pa3oBaTENbHBIX JIOCTHIKEHUH
CTYJIEHTOB, OCBOUBIIIUX MPOTPAMMY JUCIUTIINHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp @®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS  MOJATOTOBKH
oOyuatomerocsi tpeboBanusm @PI'OC BO OGakanaBpuara MO HampaBICHUIO
noarotoBkn 01.03.01 Maremartnka, yTBEp>KIEHHBIM NpHUKa3oM MuHuUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit ®@enepanuu ot 10 suBaps 2018 r. Ne 8 (c
U3MEHEHUSIMU U TIONIOJTHEHUSIMH).

1.3. Ilepeyenb KoMmeTeHuMid, GopMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipomiecc  ocBOEHMS  NUCUMIUIMHBI ~ HampaBieH Ha  (HOpMHUPOBAHUE
CJIEAYIOIINX KOMIIETEHIINI U UTHANKATOPOB UX JOCTHKECHUS:

Koa mo ®1'0C BO ‘ NHaukaTop A0CTHKEHUSA
O6menpodeccuoHalbHbIC
OIIK-1 OIIK-1.2. HWmeer mnpexacrtaBieHue o0 MCHOJIb30BAHUU

(dyHIaMEHTAIBHBIX 3HAHWW B O0JIACTH MAaTeMaTHYECKUX H
(MITM)  ©CTECTBEHHBIX HAyK, W WCIONb30BaTh UX B
po(ecCHOHANbHOM NESITEIbHOCTH.

1.4. dtanbl ¢opMupoBaHus KOMNETEHUMAd M CpeICTBA OLEHUBAHUS
YPOBHS uX c)OPMHPOBAHHOCTH

Jdranbl popMuUpoOBaHUS Kovmnerenuuu | KOHTpPOJIbHO-01IEHOYHBIE
KOMIIeTEeH NI cpeacrna / cmocoo
OLICHMBAHUA

Pasznen 1. DnemeHTHI 0011IEH OIIK-1 BeimnonHeHNE IPaKTHIECKOTO
TOIOIOI I 3aJlaHusl, YCTHBIN OIIpoC

Paznen 2. Teopust KpuBBIX OIIK-1 BrinosHenne mpakTHyeckoro
3a/1aHMsl, YCTHBIA 0npoc

Paznen 3. Teopusi moBepXxHOCTEM OIIK-1 BrinosHenne mpakTHieckoro
3aJlaHusl, YCTHBIN OIpOC

Paznen 4. I[H(b(bepeHquyeMHe OIIK-1 Brimonsenne npakTHYECKOro
MHOFOO6paSI/I}I 3aJlaHusl, YCTHBIN OIIpoC

Paznien 5. DinemMeHThl puMaHOBOM OIIK-1 BeinosHeHNE IPaKTHIECKOTO

FCOMeTpI/II/I 3aaHund, YCTHBIU OIIPOC




Pa3nen 6. DneMeHTEI OIIK-1
anreOpanyecKou TOMOJOTUH

Brinonnenue npakTUuECKOro
3aJlaHus, YCTHBIN OIIPOC

[IpoMexxyTOUuHas arTecTauus OIIK-1

3a4eT, SK3aMeH

1.5. Onucanue nokazareseil GopMupoBaHus KOMIETEHIUH

Koa komnerenunu Ilnanupyembie pe3yabTaThl 00y4eHHs

(mokasareJin)

OIIK-1. Cnocoben nmpuMeHsSTh | 3HA€T: OCHOBHBIE OINPENACICHUS W TOHSITHS

q)YHHaMCHTaJIBHLIe 3HaHU:A, | ©3y4aCMbIX

pazaenoB  auddepeHIuanbHON

MOJIyYCHHbIE B 00J1aCTH | TEOMETPUU U TOIOJIOTUHU

MaTeMaTHyeckux H  (Win) | YMeeT: NpUMEHATh 0a30BbI MHCTPYMEHTapUi
€CTECTBEHHBIX HayK, U | tuddepeHurnanbHOil T€OMETPUU U TOMNOJIOTUHU
UCITI0JIb30BaTh 170'¢ B | JUIS peUIeHUs! TPUKIAIHbIX 3a7a4
1po(heCCUOHATIbHON Braneer: HaBbIKaMU TPUMEHEHUS H3YYEHHBIX
JESATEIbHOCTH. METOJIOB K PEIIEHUIO MPAKTHYECKUX 3a/1a4.

1.6. Kputepun ouneHUMBaHMsI KOMIETEHIUIA

Pa3sHbIX IJTamax HMXx

(popmupoBanus

Bun tekynie yueOHoM paboThl KonuyectBo 0anios
PaboTa Ha MpaKTUYECKUX 3aHSATUIX 20
KOHTpoJIb caMOCTOSITENIbHON PabOThI 30
DKk3aMeH (MMCbMEHHBIN) 50
Wroro 3a cemectp: 100

HaxonureabHas cucremMa oneHuBanud mo 100-0aibH0M mKkaJje

Yerripexoa- 100- BykBennas mkaJjia, coorgercreyomas 100- Cucrema
JbHAaf cucTeMa | 0ajabHas 0aJIbHOM IKaJe OlleHNBAHUA
OlleHUBAHUSA nmKajia 3avyera
JK3aMeHa
Qawizgiz 90-100 A — OTJIMYHO — TEOPETUUECKOE COJIePIKaHme Kypca

OCBOCHO ITOJIHOCTBIO, 0€3 MPOOEIIOB; HEOOXOAUMBIC
NPaKTUYECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHajoM c(hopMUPOBAHBL; BCE MPELYCMOTPEHHBIE
mporpaMMoit 00ydeHus1 yueOHbIe 3aJaHus
BBITIOJIHEHBI, KAYECTBO UX BBIIIOJHEHUS OLIEHEHO
4quciIoM 0aJsIoB, ONM3KUM K MAKCHMAJIBHOMY

Xoporto 83-89 B — o4eHb XOpOoIII0 — TEOPETHIECKOE COJEPKaHNE
Kypca OCBOEHO TOJHOCTHIO, 0€3 MpoOeoB;
HEOOXOIMMBIE TIPAKTUIECKUE HABBIKK PabOTHI C
OCBOCHHBIM MaTEpUAIIOM B OCHOBHOM C()OPMHUPOBAHEI;
BCE IPEyCMOTPEHHBIC IIPOrpaMMOi 00yUYCHHS
y4eOHbIC 3a]]aHHsI BEITIOJTHEHBI, KAYECTBO BBIMOJIHSHUS
OOJBIIMHCTBA W3 HUX OIEHEHO YHCIIOM 0aJlIoB,
6.HI/I3KI/IM K MaKCUMaJIbHOMY

Xoporo 75-82 C — xopo1Io — TeopeTHIecKoe CoJepxKaHme Kypca
OCBOCHO IMOJHOCTHIO; HEKOTOPhIC TPAKTUIECKUE 3auTeHo
HABBIKU pabOTBI C OCBOCHHBIM MaTEPHAIOM




c(hopMHUPOBaHKI HEJJOCTATOYHO; BCE
MIPEAYCMOTPEHHBIE TIPOTPaMMOit 00yUeHHUsT yaeOHbIC
3aJIJaHUS BBITIOJHEHBI, KAYECTBO BHITIOJHCHHS

HU OJTHOT'O U3 HUX HE OI[CHCHO MHHUMAJIBHBIM YHCIIOM
0aJUIOB, HEKOTOPHIE BHUIBI 33/IAHUI BHITOHEHEI

C oImMOKaMu

VY noeneTBo- 63-74 D — yn0oBiI€TBOPUTENBHO — TEOPETHUUECKOE

PHUTEIBHO coJiepKaHue JUCLUUIUTMHBI OCBOEHO YACTHYHO, HO
NpoOebl He HOCST CYIIECTBEHHOTO XapaKTepa;
HEOOXOAMMBIC TTPAKTHICCKUE HABBIKH PaOOTHI
C OCBOCHHBIM MaTepHaioM B OCHOBHOM
c(hopMHPOBaHBL;, OOJTBIIMHCTBO MPETyCMOTPEHHBIX
mporpaMMoi 00ydeHus! y4eOHBIX 3aJaHUN BHIITOJHEHO,
HEKOTOpBIE U3 BHITIOIHEHHBIX 33/IaHUM, COAepKaT

omnOKu
VY noeneTso- 50-62 E — nocpeacTBeHHO — TEOpETHYECKOE COAEPHKAHNE
PHUTEIBHO Kypca OCBOEHO YaCTHYHO; HEKOTOPbIE IPAKTUUECKHUE

HaBBIKK pabOTHI HE CPOPMUPOBAHBL, MHOTHE
MpeIyCMOTPEHHBIC IPOTPAMMOK 00yUeHHS yaeOHbIe
3a7aHusl He BBITIOJIHEHBI JTM00 KaYeCTBO BHITOTHEHHS
HEKOTOPBIX U3 HUX OI[CHEHO YUCIIOM OaJlsIoB, OJIM3KUM
K MUHHUMAJIEHOMY

HeynonerBo- 2149 FX — HEeyTOBIETBOPUTEIBHO — TEOPETUUECKOE

PHUTEIBHO coJepKaHue Kypca OCBOGHO YaCTHYHO; HEOOXOANMBIE He 3auteno
MPaKTUYECKUE HABBIKA Pa0OTH HE CHOPMHUPOBAHEI;
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOii
o0ydeHust ydeOHBIX 3aJJaHUN HE BBHITOIHEHO JIHO0
Ka4eCTBO MX BBIIIOJHEHHUS OLIEHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHUMAaJIbHOMY; TIPH JOTIOTHUTEILHON
CaMOCTOSITETIbHOM padoTe HaJ MaTepHaIoM Kypca
BO3MOXXHO TOBBIIIEHHE Ka4eCTBa BBIIOJTHEHHS
y4eOHBIX 3a/TaHHI

Heynosnerso- 0-20 F — Hey10BJIETBOPUTENIBHO — TEOPETHUECKOE
PUTETHHO coJlep’KaHue Kypca He OCBOSHO; HEOOXOIUMBbIe
MPaKTHYECKHE HABBIKA PaOOTHI He CHOPMHUPOBAHBL;
BCE€ BBIIIOJIHEHHbBIC yqe6HI)Ie 3aJaHudg coneprKaT
rpyOble OMMOKY, TOTIOTHUTENBHAS CAMOCTOSITETbHAS
paboTa HajJ MaTepuaIoM Kypca He IPUBENET

K KaKOMy-J]I/I6O 3HaAYUMOMY IOBBINICHUIO Ka4Y€CTBa
BBITIOJTHEHNS yUEOHBIX 3aJaHHH

2. KOHTPOJIBHO-OLIEHOYHBIE CPE/ICTBA
2.1.01ueHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIs (THUIIOBbIE)

KoutposabHbie BOonpockl K pazjaeny 1

1. Kaxkas Tononorust sBisieTcs CHIbHEIeH (cinabeiieir)?

2. B kaxnaom u3 20 BapHaHTOB OMNpPENEIUTh UMEET JU MNPOCTPAHCTBO X
TOXE CaMO€ CBOMCTBO, UTO M MIPOCTPAHCTBO Y, €CJIU MPOCTPAHCTBO Y SIBJISIETCS: a)
KOMIMAaKTHBIM, 0) CBSI3HBIM, B) CO CUETHOM 0a30M, I') 3aMKHYThIM TTOJIMHOKECTBOM B
Z, a nipocTpaHcTBO X siBisieTcs: 1) (akTopmpoCTpaHCTBOM MpocTpaHCTBa Y, 2)
MOANPOCTPAHCTBOM B Y, 3) 3aMKHYTBIM MHOECTBOM B Y, 4) TONOJOTHYECKUM




IPOCTPAHCTBOM VX Y, 5) HEmpephIBHBIM 00pa3oM IPOCTPAHCTBOM Y7

3. Kak cBs3aHbl Mexay co0oOil omepanuu 3aMblKaHWs, BHYTPEHHOCTH,
B3SITUS TPAHULIBI U JIOTIOJIHEHHUS ?

4. Kaxnoe mu OTKpbITOE (3aMKHYTOE€) B HWHAYLHPOBAHHON TOMOJIOIHH
MHOKECTBO SIBJISIETCS] OTKPBITBIM (3aMKHYTBIM) B IPOCTPAHCTBE?

5. Kak cBs3aHbI MEXTy COOOM MOHATHS CBI3HOCTH M JIMHEWHOW CBSI3HOCTH?

6. Kak cBsi3aHbl Mex1y cO00i pa3Hble aKCHOMBI OTIETUMOCTH ?

7. Urto MOXeT ObITh KOMIAKTU(UKAIIHEH PSIMOM, TUIOCKOCTH?

TumnoBasi KOHTpoJILHAs padoTa

1. Jloxa3arb, 4TO HempephIBHBIA OOpa3 KOMIIAKTHOIO IPOCTPAHCTBA
KOMITaKTEH.

2. Ilpumep nexaycnopdona T-mpocTpaHcTBa (C 10Ka3aTE€IBCTBOM).

3. Jloka3aTp, 4TO 3aMBIKAaHUE CBS3HOTO MHOYKECTBA CBSI3HO.

4. Ilpumep CBSA3HOIO H JUHEMHO CBS3HOTO MPOCTpaHCTBa (C
JI0Ka3aTeJIbCTBOM).

KonTposbHbIE BONPOCHI K pa3aeny 2

1. Kak omnpenensitorcsi peryiasipHble KpPUBBIE Ui Pa3HbIX THUIOB HX
3a/1aHus (mapaMeTpuuecKoro, 001ero, kak rpaguk GyHkuum)?

2. Hanucate ypaBHeHus peOep u rpaneit TpexrpanHuka Ceppe-Dpene s
kpuBoH r(t)={x(1),y(1),z(t)}.

3. Kakoe cBOMCTBO UMEET €CTECTBEHHAs (HaTypasbHas) apamMeTpu3aius?

4. Yemy paBHa KpHMBHU3HA U KpyueHUs KpuBoi r(t)={x(t),y(1),z(¢) }?

5. Kak HailTu OpuEeHTUPOBAHHYIO KPUBU3HY KpuBOM r(t)={x(t),y(t)}?

6. Kakumu OyayT mnapaMeTpudyecKue YpaBHEHUS IUIOCKOW KPHUBOM,
3aIaHHOI HATypaJIbHbIM YpaBHEHUEM k=k(s)?

7. Kak Haiiti ocoOble TOUKH KpuBO# F(x,y)=07?

8. UYro sBisieTcst orubarolieit cemencTra HopMaliel JaHHOW KPUBOWL?

9. Kak ¢ momoipi0 KpUBHU3HBI U KPYYECHUS ONPEACIUTH SIBISICTCS JIU
KpHBa NPSIMOM JIMHUEW, WA TIIIOCKOM JIMHUEH?

10. Kak mnpeoOpa3yroTcss KOOpPAMHATHI KacaTeJbHOTO BEKTOpa Mpu
M3MEHEHUH KPUBOJIIMHEWNHOW CUCTEMBbI KOOPAUHAT?

11. Kak HaxoauTcs JJIMHA AYTH B €BKJIMAOBOM, MOJIIPHOU, cheprudecKon u
AJIMHIPUYECKON CUCTEMax KOOpAUHAT?

12. Yemy paBHa cymMma YIjOB TPEYroJIbHUKA B MPOEKTUBHOW T€OMETPUU U
reometpun JloGaueBckoro?

13. Omnwucate rpynnbl U30METPUN MPOCKTUBHON TJIOCKOCTU U IUIOCKOCTU
JloGaueBckoro.

14. Kak puMaHOBa METpUKA MEPEHOCUTCS TIATKAM OTOOpakeHHEM ?

Tunosasi KOHTpoJIbHAsI padoTa

1. OmnpenenuTh KpUBHU3HY U KpYUCHUE JIMHUHN X= e'sin t, y= e'cos t, z=¢€'.

2.  Hamucath ypaBHEHHE HOPMAIM K KPUBOH x*-x+y*=0, x*+y*+7°=1 B
touke (0,0, 1).

3. Jloka3aTp, 4TO KpMBHU3HA KPUBOW paBHA KPUBU3HE €€ MPOEKIIUU Ha
CONPHUKACAIOULYIOCA MIOCKOCTb.



4.  Jlokasatb, 4TO OUpETyispHas KpuBasi OyAeT MIIOCKON TOT/Ia U TOJIBKO
TOr'/1a, KOrJa ee KpyuyeHue paBHo 0.

KouTtposabHbie Bonpocskl K pazjaeny 3

1  Kak cBsd3aHbl NOHATHS PETYISPHOCTU [JIsl MOBEPXHOCTEW 3aJlaHHBIX
pa3HbIMU criocobamMu?

2 CKOJBKO OpHEHTALMM CYIIECTBYET HA IOBEPXHOCTH?

3 Kak cBsa3aHbpl miepBbIe KBaApaTHUHbIE (QOPMBI  HM30METPHUECKUX
ITIOBEPXHOCTEN?

4 Kaxk HalTH IJIaBHbIE KPUBHU3HBI IOBEPXHOCTH?

5 Kak wuHaukarpuca J{oneHa M TNOJIHAs KPUBH3HA CBSI3aHbl C THUIIOM
TOYEK IMOBEPXHOCTU?

6  Kak HailTu rinaBHble HanpaBiieHus nosepxHoctu? Kakue nx cBoiictBa’?

7  Kaxk nHaiitu xosddummeHTsl cBsi3HOCTH (cuMBoJibl  Kpuctodders)
MOBEPXHOCTHU?

8 Kakum ycioBus JODKHBI  YAOBIECTBOPATH 6  (yHKIUH, YTOOBI
CYLIECTBOBaJIa MOBEPXHOCTh, JUIsI KOTOPOH OHHU SIBISIIOTCS Kod(hduiIMeHTaMu
NEePBOM U BTOPOU KBapaTHUHBIX GopM?

9  Ha Bcex JI NOBEPXHOCTAX CYIIECTBYIOT

a) aCUMNTOTUYECKHUE TUHUHU, O) TMHUU KPUBU3HBI, B) T€OJC3UUECKHE
THUU?

10 Kak wMexay coOoi CcBsi3aHbl KpUBHM3HA, HOpMallbHas KpHBU3HA H
reo/ie3nyecKasl KpUBU3HA KPUBOW HA MIOBEPXHOCTH?

11 Kak HalWTH Ha MOBEPXHOCTH KPUBYKD MEXKAY JBYMS TOYKAMHU C
HaMMEHBIIEH JUIMHON ?

12 Kakoif sBusercs nmnepBas KBajapaTuuHas ¢Gopma IMOBEPXHOCTEU
IIOCTOSIHHOM KPHUBH3HBI B IIOJIYT€OAE3NYECKON CUCTEME KOOPINHAT?

13 Kak MeHSTCS KOOpPAMHATBI KAacaTeJbHOTO BEKTOpa MpPU 3aMEHE
napaMeTpuszanuu k-MepHoi moBepXHOCTH ?

TunoBasi KOHTpOJIbLHAsI padoTa

B touxe (0, 0) Ha moBepXHOCTH F={ cosucosv,cosusinv,sinu }

1) HaiiTu cpenHIO0 U rayccoBy KpUBU3HBI

2) Onpenenurts TUIT TOYEK TOBEPXHOCTH

3) Haiitu rnmaBHbIE KPUBU3HBI

4) HaiiTu aCHMITOTUYECKUE JTUHUU

5) Bwruucnurs cumoiasl Kpucroddens Broporo poaa

6) Haiitu reongesuueckue nuauu (aud. ypaBHEHUE)

KonTpoJsbHbie Bonpocsl K pasaery 4
1. Kakue u3 crenyrommx MPOCTPAHCTB SBISIIOTCS MHOTOOOpa3HsIMU: a)
chepa, 0) mpsimasi U3 IBYMS HYJISIMHU, B) TIpsiMasi ¢ JUCKPETHOM TOIOJIOTHEH, T)
MPOCKTUBHOE MPOCTPAHCTBO, 1) O0BEAMHEHHE IBYX MEPECEKAIOMUXCS TIPSIMBIX ?
2. bymer mu oObenuHeHHWE (MPOM3BENCHHUE, HEMPEPBHIBHBIA 00pa3)
MHOT000pa3uii MHOTOOOpa3uem?
3. Korma MHOXeCTBO, 3alaHHO€ CHUCTEMON YpPaBHEHHMI B €BKJIUIOBOM



MIPOCTPAHCTBE SIBJISIETCSI MHOTOOOpa3uemM?

4. Kak cBsizaHbl MNOHATHS  MOAMHOrOOOpasus M BIIOXKEHHOTO
MHOT000pa3us?

5. Kaxnoe nau nmorpykeHre MHOrooopasue (KOMIAaKTHOTO MHOTO0Opa3usi)
0e3 ToueK camoIriepeceyeHus IBISETCA BIOKEHHUEM ?

6. Kak npoBepuTh SBISETCS U MHOTrooOpa3ue OpUEHTHUPOBAHHBIM ?

7. UYem OTIMYAIOTCA KOBAPUAHTHBI TEH30Pbl OT KOHTPAaBAPUAHTHBIX ?

8. Kak meHseTcsi BAJIGHTHOCTh TEH30POB MPH alreOpandeckux onepanusax
C HUMHU?

9. Kak 3anaercs cBa3HocTh JleBu-Yesura?

10. Kakne KOMIOHEHTBI HMMEET TEH30p KPUBHU3HBI JBYMEPHOMU
MOBEPXHOCTHU B TPEXMEPHOMY MPOCTPAHCTBE?

11. CKOJBKO CylIEeCTBYET HE TOMOMOTOMHBIX MEXAY CO00I 0TOOpaKeHHIt
PSIMOi Ha MPSAMYI0, OKPY>KHOCTH Ha OKPYXKHOCThB, cpepbl Ha chepy?

12. Kakue U3 ClIeAylIMX OPOCTPAHCTB SBJSETCS CTATUBAIOIIMMCS: 1)
OTPE30K, 2) MIOCKOCTh, 3) OKPYKHOCTH?

13. Kak 3aBucutr pyHaaMeHTaidbHas Tpymma OoT BhIOOpa (PUKCHUPOBAHHOM
TOYKHU?

14. Kak BHemHssi ¢opma (TpynHmbl KOTOMOJOTHM) TIEPEHOCUTCS TIIAJIKUM
oToOpaxeHuem?

15. Kakumu ecTb CTEEHU TOMOTOIHBIX OTOOpaKeHUMN?

TunoBasi KOHTpoJIbHAsI padoTa

1. [HokazaTb, 4YTO MPOEKTUBHOE TPOCTPAHCTBO SIBJISICTCS TJIAJIKUM
MHOTrooOpa3ueM. SBISIETCS U OHO 3aMKHYTBIM, OPUEHTUPOBAHHBIM?

2. Jloka3aTh, YTO BCE HENpPEPBIBHbIE OTOOpa)KE€HUsSI MPSMON TOMOTOIHBI
MEXKTy COOOH.

3.  Omnpenenuts CTENEHb AHTUMOIAILHOTO OTOOpaKEeHUS Cephl.

KoHTpoJibHBIE BONPOCHI K pa3aeny S
1. KpuBoJinHeliHbIE CHCTEMbI KOOPAUHAT

« Jlokasate, uyro cucremMa ¢ynxmai {y'(x',x),y’(x',x*)} 3amaer
KpMBOJIMHEIHYI0 cucteMy koopauHat (y',y°) B HEKOTOPOH OKpeCTHOCTH
U cR*(x',x*) toukn PeR*(x',x%).

* CocTaBuTh ypaBHEHUS KOOPAWHATHBIX JUHUWA KPUBOJUHEWHOW CHCTEMBI
koopauHar (y',y?), IPOXOAIIUX Yepe3 TOuKy P.

« HaiiTu noxanbHbIi 6a3uc KpUBOIMHEHHOM cucteMsl koopauHat (y',y°) B

touke P.. CaenaTth uepTex (KOOpAWHATHBIC JIMHUM U JIOKAJIBHBINM 0a3uC B TOYKE
P).
* JlaHbl KacaresnbHble BeKTOpbl &,77 € T,U. HaliTu koopimHaThl BeKTOpa & B

KpHBOJMHEHHON cucTeMe KoopauHar (y',y°), ecmu £ (1,2)" B cucreme
KoopauHAT (x',Xx°) M BEeKTOpa 77 B cucTeMe koopauHat (x',x°) ecmu 17 <> (2,1)" B

cucteme KoopauHat (y', y°).



* Boranciuth GyHKUMK g, KPUBOJNMHEHHON CHCTEMbI KOOPAMHAT (y', ).

SIBnsieTcs MU KpUBOIMHEIHAs cucTeMa KoopauHaT (y', y>) opTOroHaIbHOMN?

* BpiuucnuTh JJIMHBI KacaTelbHBIX BEKTOPOB & M 77 B KPUBOJIMHEHMHOU
cucteMe koopauHat (y', y?).

* Boruucauts yron mexay Bekropamu & W 77 B KPUBOJMHEHHOW cucTeMe
koopauHaT (y', y?).

y=x'+(x*),y =24 —x*,P=(2,0) eR(x', x°).

2. PuMaHOBBI U ICEBAOPMMAHOBbI METPUKH

« Iloka3ath, uTo MeTpuka dl’ , 3anMcaHHAs B KPUBOJIMHEHHOH cucTeMe
koopauHaT (y',y’) u3 3agaun 1, sBNsfeTcs PMMAHOBOH. 3ammcaTh PUMAHOBY
MeTpHKy dl” B cucTeMe KoopauHat (x',x7).

* BpluucnuTh AJIMHBI KacaTelbHBIX BEKTOPOB & W 77 M3 3amaud 1 B
pumanoBom npoctpanctse (U,dl”).

* BbuucnuTh yroia Mexay BEeKTOpamMu & UM 77 B PUMAaHOBOM IMPOCTPAHCTBE
U, dl*).

* Iloka3arb, 4TO MeTpHKa dlf, 3alMCaHHasl B KPUBOJIMHEMHOW CHCTEME

koopauHaT (y',y’) W3 3amaunm 1, sBuseTcs ICEBJOPMMAHOBOH. IlpuBecTu
IpUMEPBl HEHYJEBBIX KacaTeIbHBIX BEKTOPOB ¢,&,,&, € T,U, IUIMHBI KOTOPBIX B

MCEBJOPUMAHOBOM  mpocTtpanHcTtBe (U ,dlf) BBIPAXKAIOTCS  COOTBETCTBEHHO
JIEUCTBUTEIBHBIM, YACTO MHUMBIM YUCJIOM WJIM PABHBI HYJIIO.

* BeIOpaTh caMOCTOSATEILHO 2 MATPHIIBI: TTOJIOKUTEIIBHO ONPEACICHHYIO TS
MeTpuku dl n 3HAKOMEPEMEHHYIO TS dlf. Martpuibl JOJKHBI UMETh BU/T

G = 8 8 ,

8y 8»
I€ CTYyAEHTBl BBIOMpAOT 3HaueHus g, =N #g,,, CTyICHTHl TPyNNbl —

8, =N #g,, N — HOMep BapuaHra.
y=(x')Y =x*,y =x'"+x*,P=(2,1) eR(x", x%).
3. Tenzopsl
* Briunciuts TeH3opubie nmpousBeneHus 7 ® S k S ®T tenzopoB 7T u S B

JMHEHHOM TIPOCTPaHCTBE R*.
* Beruncauth cBepTku TeH30pa 7T & S .

* BEIYHCITUTE KOMITIOHEHTHI 0OPaTHOrO METPHYECKOro Ten3opa (g”).

* [IogHATh M OMYCTUTH OJAVH UHJEKC Y TEH30pOB T niu S.
*Brimucate 3akoHBl mpeoOpa3oBaHUS KOMIIOHEHT BCEX  TEH30pOB,
WCITOJI30BABIIMXCS MIPH PELIEHUH 3a7a4H 3.

>T12 °721

Sll :3aS; :4’512 :0,522 :0’ gll :Lgn :1’g22 :2'



KonTposabHbIe BONPOCHI K pa3aeiy 6

1. T'oMmoTomMs Kak OTHOIIIEHHE SKBUBAJIIEHTHOCTH.

2. T'oMoTONMMYECKUX THII.

3. CraruBarouiye NpocTpaHCTBA.

4. PeTpaxThl.

5. IlpocTpaHCTBO NETEND.

6. DOKBUBAJICHTHBIC METIIH.

7. dyHmaMmeHTanabHasA rpynmna.

8. T'omomopduzm byHIaMEHTATBHBIX TpYIIIL, MOPOKICHHBIN
HEIPEPBIBHBIM OTOOPAKEHUEM.

9. ®yHnaMmeHTaJIbHA rpymnmna TOMOTOINHYECKHU HKBUBAJICHTHBIX
IPOCTPAHCTB.

2.2. OueHoYHbIe CPeACTBA JJIsl MPOMEKYTOYHON aTTeCTAIINH

S cemecTp

Bomnpocsl k 3auery:

1.Metpuka. Metpudeckoe npocTpancTBo. [Ipumepsi.

2.Knaccudukaiys Touek B METPUYECKOM MTPOCTPAHCTBE.

3.MHOXeCTBa B METPUYECKOM MPOCTPaHCTBE. OTKPHITOE MHOXKECTBO.
3aMKHYTO€ MHOKECTBO.

4.CBOMCTBA OTKPBITHIX U 3aMKHYTBIX MHOKECTB.

5.0npenenenue TOIOJOTUYECKOTO MPOCTPAHCTBA. [Tpumepsl
TOIOJOTUYECKUX TPOCTPAHCTB.

6.3aMKHYyTbIE MHOKeCTBA. CpaBHEHHE TOMOJIOTUH.

7. Tunbl TOYEK U NOJAMHOMXECTB B TOMOJIOTUYECKOM MpOocTpaHcTBe. CBOMCTBA
OIepalvy 3aMbIKaHUS.

8.baza rononoruu. Kpurepuit 6a3sbi.

9.MuayuupoBaHHasi TOMOJOTHS. TOMOIOTMYECKOE MOAIPOCTPAHCTBO.

10. HenpepoiBHbie oToOpaxenusi. Kputepuii HenmpepbIBHOCTH.

11. Tomeomopdusm. Tomomornyeckne CBONCTBA.

12. CBsA3HBIE TOMOJIOTMYECKHE TNpOcTpaHcTBA. Kpurepuii CBA3HOCTH
TOTIOJIOTUYECKUX MPOCTPAHCTB. CBSA3HOCTh OOBEAMHEHHS TOTOJOTUYECKHX
MPOCTPAHCTB.

13. CBsi3HBIE NOJAMHOXECTBA JICHCTBUTEIBHOM YHCIOBOM  MPSIMOM.
KOMITOHEHTBI CBSI3HOCTH TOMOJIOTUYECKOTO TPOCTPAHCTBA.

14. JluneliHass  CBA3HOCTb.  KOMIOHEHTHI  JIMHEMHOW  CBSI3HOCTH
TOIOJOTMYECKOTO MPOCTPAHCTBA.

15. JluneiiHas cBsi3HOCTH W oToOpakenus. Kpurtepuih nauHeHOM
CBSI3HOCTH.

16. XaycmopdoBo Tomogoruyeckoe mpoCcTPaHCTBO.

17. BekTop-GyHKIINS CKAISIPHOTO apTyMEHTA.

18. Omnpenenenue  kpuBoii B aud@epeHIMaTbHON  T€OMETPUHU.
DnemeHTapHas, mpocTas U o0Ias KpUBasi.

19. Perynspnas KpuBas u CriocoObI €€ 3aJaHusl.



20. KacarenpHass mnpsamas K KpuBoM.  JlocrarouHoe — ycioBue
CYILECTBOBAaHHMsI KaCaTECIIbHOM.

21. Conpukacaroomascs IUIOCKOCTb K KpHBOW. JlOCTaTO4YHBIE YCIOBUS
CYILECTBOBAHMSI CONIPUKACAOIICICS TUIOCKOCTH.

22. YpaBHEHHME CONpHUKACAIOLIEHCA IUIOCKOCTH. [J1aBHas HoOpMane U
OMHOpPMAJTh.

23. Tpexrpannuk ®@pene. Haxoxaenue a3neMeHTOB TpexrpaHHuka Opene.

24. Copsmaustomas Kpupas. JiouHa Ayrm  cOopsMiIsieMoll  KpHUBOIA.
JlocTaTouHO€ yCIOBME CHPAMIIIEMOCTH JUIMHBI JyTW KpuBouM. HarypansHas

napaMeTpu3anus.
25. KpususHa kpuBoi. JlocTaTOYHOE YCIOBHE CYIIECTBOBAHMS KPUBHU3HBI
KPUBOM.

26. Kpyuenue kpuBoi. JlocTaTOuHOE yCIIOBUE CYILIECTBOBAHUS KPYUEHHUS.

27. @opmyiibl OpeHe U HATypaIbHbIE YPABHEHUSI KPUBOIA.

28. OcHOBHas TeOpeMa TEOPUU KPUBBIX.

29. VYpaBHEHHE KacaTeIbHON U HOpMaJIM KPUBOM Ha MJIOCKOCTH.

30. OpuentupoBanHass  kpuBH3Ha. Dopmyna WIS HAXOXKICHUS
OPUEHTUPOBAHHON KPUBU3HBI KPUBOU HA TIOCKOCTH.

31. Comnpukacarmasics OKpyKHOCTb. DBOJIFOTA. JBOJIbBEHTA.

32.  Oco0ble TOYKH MIOCKUX KPUBBIX U UX KJIaCCU(PUKAIIUA.

33. Orwubaromas ogHOMapaMETPUUYECKOM CEMbH IIJIOCKUX  KPHUBBIX.
JlocTaTo4uHOE yCIOBUE CYIIECTBOBAHUS OTHOAIOIIECH.

34. DnemeHTapHasi, IpocTas U 00111asi TOBEPXHOCTb.

35. Perynsipras moBepxHOCTh. OcoOble TOYKM MOBEpXHOCTU. CrocoObI
3aJlaHus IOBEPXHOCTEN B €BKJIMI0BOM MTPOCTPAHCTBE.

36. KacarenbHas MIOCKOCTh U HOPMAJIb.

37. [llepas ¢pynnameHTanbHas popMa MOBEPXHOCTH.

38. JlinHa Iyru KpUBOW HA MOBEPXHOCTH.

39. Vroxn mexnay kpuBbiMH. uddepeniman miomaam.

40. TIloHsTHE BHYTpPEHHEW r€OMETPUU TOBEPXHOCTH.

41. H3omerpuyeckue U KOHOOPMHBIE OTOOpPAKEHHS TOBEPXHOCTEH.

42. Orubaromias OJHOMAPAMETPUYECKOTO CEMEHCTBA TOBEPXHOCTEH.
Xapakrepuctuku. Pebpo Bo3Bpara.

43. Orubaromiasi oJHOMIApaMETPUIECKOT0 cemercTBa miockocTeit. Topc.

44. Orwubaromias ABynapaMeTPUUIKOro CeMeNCTBa MOBEPXHOCTEH.

45. KpuBu3Ha JMHUY Ha TIOBEpXHOCTU. BTOpas kBagpaTtuuHas gopma.

46. HopmanbHas kpuBu3Ha. Teopema MeHbe.

47. Conpuxkacaromuiics napadonoun. AdpdunHas kinaccuuxanus TOUYEK
JIBYMEPHBIX TOBEPXHOCTEM.

48. MHWupukarpuca [{ronena. Teopema Ditnepa.

49. TI'naBHbIE KPUBU3HBI.

50. JIuHUU KPUBU3HBI.

51. AcHMOTOTHYECKHE JIMHUU U UX CBOMCTBA.

52. ®opmyisl Ponpura.

53. TayccoBa u cpeaHsisi KpUBU3HA TOBEPXHOCTH.



54. ConpspxeHHble HanpaBiieHHus. CONpsyKEHHbBIE CETH.

55. Cdepuueckoe n3o0pakeHrne MOBEPXHOCTU U TayCCOBa KPUBH3HA.

56. T'ayccoBa KpuBH3HA TOpCA.

57. Paznoxenus ['aycca u Beitaraprena. Koadgdunuentsl Kpucroddens.

58. Teopema I'aycca. TeH30p KpUBU3HBL.

59. Vpasuenus 'aycca u Ilerepcona-Konmamu.

60. CyiecTBoBaHWE W €IUHCTBEHHOCTb TOBEPXHOCTH C 3aJlaHHBIMU
NIEPBOM U BTOPO KBaIpaTHUHBIMH (POpMaMH.

S cemecTp

Bomnpocsl k 3k3amMeny:

61. Tomonormueckoe MHOroooOpasue, kaprta, arnac. [lpumepsi: R", S",
rpauKu.

62. @OYHKIUHU U OTOOpaKEHUS MHOTO0OpAa3uil B JIOKAJIbHBIX KOOPAMHATAX.

63. T'maakue MmHOTOOOpasus. ['mankas CTpyKTypa Ha MHOTOOOpa3uu.

64. T'magxkue QyHKIMHM U OTOOpaX)KEHUS TJIAJKUX MHOTO0Opa3Hii.

65. uddeomopduzmer. Marpunia SAxodbu oToOpaxkeHus.

66. PaBeHcTBO pazmepHocTeil nudheomMopdHBIX MHOTOOOpa3uil.

67. IlepeHoc ragkol CTPYKTYpPbl TOMEOMOP(HU3MOM.

68. Teopema o HessBHOW (pyHKIMH /71T MHOTooOpa3uii. [ToqmMHOTO00pa3ms.

69. Tpu onpeneseHus KacaTeJIbHOTO BeKTOpa. VX SKBUBaJICHTHOCT.

70. KacarenpHOoe  mpocTpaHcTBO.  KacarenmpHOe ~— pacclioeHue K
MHOT000pa3uio.

71. Huddepenunan orobpaxkeHusi. PerynspHble U KPUTUYECKHE TOYKHU.
PerynsipHbie 1 KpUTHYECKHUE 3HAUCHUS.

72. CyObwmepcus. Teopema o nmpoodpasze peryiasipHOTO 3HAaUCHUSI.

73. Tlorpyxenue (ummepcusi). Bioxxenus. [Tpumepst.

74. CymiecTBOBaHUE BJIOKEHUS 3aMKHYTOTO MHOTO00Opasusi B €BKIHIOBO
MPOCTPAHCTBO.

75. OpuentupoBanHoe MHorooOpasue. OpueHranus. 3aaHie OPUCHTAIINH
kapToil. llepeHoC oOpHeHTalMu KacaTelbHOTO MPOCTPAHCTBA BIOJb KPUBOW.
[Tpumepsl OpUEHTUPOBAHHBIX U HEOPUEHTUPOBAHHBIX MHOTO00Opa3Hil.

76. CxiienBaHW€ MHOIOYroJIbHUKOB. [IpukienBaHue py4yek U JUCTOB
Mebuyca.

77. Teopema knaccuduxanuu. Tpuanrynauus 2-MepHbIX MHOTOOOpa3Hii.

78. KaHOHMYECKHE CKIIEUKU MHOTOYTOJIbHUKOB.

79. Xapakrepuctuka Dinepa-IlyaccoHna u poa 2-MepHbIX MHOTOOOpa3ui.

80. Css3Has cymma.

81. KpuBbie B n-MEPHOM E€BKJIIUIOBOM MIPOCTPAHCTBE E"

82. baszuc ®peHe KpuBoil B E".

83. ®opmynbsl O@peHe KpUBOl B E”.

84. k-mepHbIe MOBEPXHOCTH B N-MEPHOM MIPOCTPAHCTBE.

85. basucuple KkacatenbHble BEKTOpBHl. (OcoOble (CHHTYJISPHBIE) U
peryJsipHble TOUKU. PerynsipHbie MOBEPXHOCTH.

86. 3amena nmapametpuszanuu. KacarenbHblil BEKTOD.



87. KacarenbHOe MPOCTPAHCTBO. 3aMEHA KOOPJMHAT BEKTOpA MPH 3aMEHE
napaMeTpu3aluu.

88. T'mmepnoBepxHocTH. [loBepXHOCTU-TpaPUKU U HESIBHBIE TOBEPXHOCTH.

89. PerynsipHble 0TOOpaKeHHS] TOBEPXHOCTEH. DKBUBAJIIEHTHOCTH MOHSITHS
PEryJsipHOCTH /ISl pa3HbIX CIIOCOOOB 3aJ]aHuUsl TOBEPXHOCTH.

90. OpueHTHpOBaHHBIE NOBEPXHOCTH.

91. Aure6Gpanueckue orepanuu HajJ TEH30paMHU.

92. JluueliHble KOMOWHAIIMU, T[EPECTAHOBKA HWHJIEKCOB, CBEPTKA,
TEH30pHOE MPOU3BEICHHE, ONTYCKAHNE U MOAHITHE UHIEKCOB, CAMMETPUPOBAHUE U
aIbTEPHUPOBAHUE.

93. EBkmupoBa u adduHHAs CBA3HOCTH, KOBapUAHTHAs MPOM3BOAHAS IO
HaIIpaBJICHUIO.

94. AunrebGpanueckue cBOMCTBAa KOBApUAHTHOTO AU(PPEPEHIIUPOBAHHUSL.

95. PumanoBa cBs3HOCTh (cBa3HOCTH JleBu-UeBura). [lapamienbHblit
IIEPEHOC.

96. TeH30p KpUBU3HBI (KOOPINHATHOE ONPEIEIICHUE).

97. Kommytatop (ckoOka JIn) BEKTOPHBIX MOJIEH.

98. HHBapuaHTHOE OIpeEIeHNE TEH30pa KpUBU3HU. CUMMETpHH TEH30pa
KpUBM3HU. T€H30p KPUBU3HBI IOBEPXHOCTH.

99. Baxemnue auddepeHunanbabie GOpMbI KaK KOCOCMMMETPUYECKUE
KOBAPUAHTHBIE TEH30PBI.

100. Buemnee nmpousseaenue. JAuddepeniman.

101. Koromonoruu a3 Pama. IXx romoTonn4yeckne CBOMCTBA.

102. Crenenb oToOpaxeHusi. 3aBUCUMOCTb OT TOYKH M PABEHCTBO CTETECHEH
TOMOTOMHBIX OTOOPAKEHUI 3aMKHYTBIX MHOTOOOpa3uii. [Ipumenenue.

103. T'eone3nueckas KpPUBH3HA. ['eonesnueckue JIVMHUM.
ITonyreone3unueckas cerka. Kparyaiine Ha TOBEPXHOCTH.

104. N30oMeTpUYHOCTh MOBEPXHOCTEM  MOCTOSIHHOM W OJMHAKOBOM
KPUBU3HBI.

105. Cymma yrioB reoie3u4ecKoro TpeyrojibHUKa.

106. PumanoBa MeTprKa Ha MOBEPXHOCTH.

107. JlokansHas Teopema ['aycca-bone.

108. IToBepxHOCTH MOCTOSTHHOM KpUBU3HBIL. [IprMepsl U CBOKCTBA..

109. MuHMManbHbIE TOBEPXHOCTH.

110. Xapakrepuctuka Ounepa-Ilyaccona.

111. I'noGansHas Teopema "aycca-bonne. Teopema Ditnepa.

112. HenpepbiBHas cuctemMa KoopauHaT B o0nactu u3 R”. KpuBonuHelinbie
KOOpAMHATHI TOUKH. [ 1ajkue cucteMbl koopauHat. Matpuiia Sxoou.

113. Crepeorpaduueckue koopauHatel Ha cdepe. PumanoBa merpuka u
CKaJIIPHOE MTPOU3BEICHUE.

114. TlceBgopumanoBa MeTpuka. [ICEBOOEBKINAOBO  MPOCTPAHCTBO,
nicenocdepa. [IpoctpanctBo MUHKOBCKOTO.

115. Onnuntuueckas (MpoeKkTHBHAs) reomeTpus. [pynmna wu3omeTpuil
IIPOEKTUBHOM TUIOCKOCTH.

116. I'mnepbonuueckas reOMETpUHn (reomeTpus Jlo6aueBckoro),



MOJTy9eHHAs! C TICEBIOCHEPHI.

117. Mopens Ilyankape u MoOJenb BEpPXHEW MOJYINIOCKOCTA T€OMETPUH
JloGayeBckoro.

118. JIpoOHO-nuHEeiHbIe MpeoOpa3oBaHUs W U30METPUU  IJIOCKOCTH
JloGaueBckoro.

119. T'omoTomnHUs Kak OTHOLIEHHWE SKBUBAJIEHTHOCTHU. | OMOTONMYECKHUX THII.

120. Crarusaroiye npocTpaHCTBa. PeTpakThl.

121. IIpocTpaHCTBO meTenb. DKBUBAJIIEHTHBIE METIIN.

122. ®ynnameHTanbHas rpynmna. 3aBUCUMOCTb OT TOYKH. ['omMoMopduszm
(byHIaMEeHTaIbHBIX TPYII, TOPOXKICHHBIA HEMPEPHIBHBIM 0TOOPAKEHHUEM.

123. dyHpaMeHTanpHass ~ rpylmna  FOMOTONMYECKH  3KBHUBAJIEHTHBIX
IIPOCTPAHCTB.



