MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHUS
POCCUNCKON ®EJEPALIMA
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOI)KETHOE OBPA30OBATEJIBHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
«MHT'YHICKUMA TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

Kadenpa «MaTemaTnyeckuii aHAIIN3»

®OHJA ONEHOYHBIX CPEACTB I1O JIUCHUIIJIMHE

JNOPOEPEHIIUAJIBHAA TEOMETPUSA U TOIIOJIOT'UA

HaHpaBHeHI/Ie IIOAIOTOBKH
01.03.01- «Mamemamuxax

HanpagnenHoctsb
Mamemamuxa

KBaTH(UKAIIHSI BBITYCKHUKA
baxanasp
dopma oOydeHus
Ounas

@DOH/1 OLIEHOYHBIX CPEJICTB
pa3paboTan Oznoesotit E.B., cT.npenoa. kadenpsl «MaTeMaTHUeCKHU aHATH3
PekoMeH10BaH K yTBEPKIACHHIO Ha 3acelaHuu Kadeapbl
«MaTtemaTHueCcKUii aHaJIN3» IPOTOKOJ 3acenanus oT 17 mast 2024 r. Ne 9
3aB. xkadenpoit Tankuer 1.A.

r. MAT'AC, 2024



1. IlepeyeHb KOMIeETeHUM, ¢ YKa3aHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEeHHs1 00pa30BaTeJIbHOI MPOrpaMMBbl.

[Ipy ocBoeHMHM AUCUMIUTUHBI (MOIYJsl) KOMIIETEHIUH,
peanu3yloTcs 1o TemaMm (pa3fenaM) JUCHUIUIMHBI (MOAYJNs), B OIpENeJICHHOW CTeleHu

(HOJ'IHOCTBIO ninu B OFOBOpeHHOﬁ ‘IaCTI/I) M Ha OIIPEACIICHHOM 3Tallc

3aKpPCIUICHHBIC  3a Heﬁ,

Tabmumal.

Ilepeyenr kommeTeHHWH ¢ yKa3aHMeM 3TanoB uX (GopMHpPOBaHHMS B Ipouecce
0CBOEHMSA 00pa30BaTEIbHOI IPOrPaMMBbI

2. Onucanue nmokasareseid 1 KpUTepHeB OLCHUBAHUSI KOMIIETEHIUH HA Pa3IHMYHBIX
Tanax ux (popMupoBaHUsA, ONMCAHHUE KA OLIEHUBAHUA

Tabnuna 2.
ComnocrapiieHUe KAJ OLleHMBAHUS
4-6annpHas | OTIMYHO Xoporio VY nosnerBoputenbHO | HeynoBnerBopurensHo
nIKasia (moBbIIeHHBIH | (6a30BbIi (ToporoBbIit (YypoBeHb He
(YpoBeHb YpOBEHB) YpOBEHB) YpOBEHB) chopMHUpOBaH)
OCBOCHUS)
100- 91-100 81-90 61-80 0-60
6annbHan
wKana
BuHapHasn 3aureHo He 3aurteno
wKana
Tabnuna 3.

OuneHHBaHNe OTBETa HA BONPOCHI 10 TeMaM /ISl YCTHOTO ONpoca

Iloka3arenn

4-GannbHas 1mKana (ypoBEeHb
OCBOEHUS)

Kpurepun

OTan4HO (NMOBBILIEHHBIN
YpOBEHB)

- [lonHOTa M3IOKEHUS
TEOPETHYECKOTO MaTepuana;
- [IpaBunbHOCTH W/WIH
apryMeHTUPOBAHHOCTH
H3JI0KCHUS
(mocnenoBaTeNbHOCTD
JIeHCTBUI);

- CaMOCTOSTEIIFHOCTD
OTBETA;

- KynbTypa peun.

CTyneHTOM JlaH TIOJHBIH, B
JIOTHYECKOHN
MOCJIe10BATENHOCTH
pa3BEPHYTHIN OTBET HA
MOCTaBIIEHHBIN BOMIPOC, TIe
OH IMPOJIEMOHCTPHUPOBAI
3HAHUS MIPEIMETa B TIOTHOM
obbeMe yueOHOMH
MIPOTPaMMBI, TOCTATOYHO
TTyOOKO OCMBICITBAET




THUCIUIIINHY, TIPUBOIANUT
COOCTBEHHBIE TIPUMEPHI T10
npoOJeMaTUKe
MIOCTaBJICHHOTO BOIIPOCA

Xoporio (6a30BbIi YpOBEHB)

CryaeHTom nan
pa3BEpHYTHIN OTBET HA
IOCTaBJIEHHBIN BOIPOC,
MIPUBOJIUT NPUMEDPBHI, B
OTBETE MPUCYTCTBYET
CcBOOOIHOE BJIaJIcHUE
MOHOJIOTHYECKOM peyblo,
JIOTHYHOCTH U
IOCJICAOBATECIILHOCTh
orBeTa. OgHaKO
JOTTYCKAaeTCsl HETOYHOCTH B
OTBETE.

Y 10BIETBOPUTEIBLHO
(TTOpOrOBBIN YPOBEHb)

CryaeHTOM J1aH OTBET,
CBU/JICTEIbCTBYIOLIUH B
OCHOBHOM O 3HAHUU
MPOLIECCOB U3y4aeMoi
JUCIUTLINHEI,
OTJINYAIOIINICS
HEJ0CTaTOYHOU II1yOUHOH U
MIOJTHOTOM PACKPBITUS TEMBI,
3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEJIOCTATOYHBIM YMEHHEM
J1aBaTh apr'yMEHTUPOBAHHbIE
OTBETHI U IPUBOJUTH
IpUMEPBI, HEAOCTATOYHO
CBOOOIHBIM BIIaJ€HUEM
MOHOJIOTHYECKOU peUblo,
JIOTUYHOCTBIO U
MIOCIIEIOBATEIIFHOCTHIO
OTBETA.

HeynoBneTBopuTenbHO
(YpoBeHb HE COPMUPOBAH)

CryneHToM J1aH OTBET,
KOTOPBIN COAECPKUT Pl
CEpbE3HBIX HETOYHOCTEM,
0OHapy>KUBAIOIINNA
HE3HAaHHE IIPOLIECCOB
M3y4aeMoM NpeIMETHON
00J1aCTH, OTINYAOLIHHACS
HErNyOOKHUM pacKpbITHEM
TEMBI, HE3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHHMEM J1aBaTh
apryMeHTHPOBAHHbIE
OTBETHI, CIIA0bIM BJIa/ICHUEM
MOHOJIOTMYECKOU peyblo,
OTCYTCTBHEM JIOTUYHOCTH U
IIOCJIEJOBATEIbHOCTH.
CryneHt He ciocoOeH




OTBCTUTH Ha BOIIPOCHI JAXKE
IIpr JOIMOJIHUTCIIbHBIX
HaBO/AIHUX BOIIPOCAX
npenoaaBaTeiis.

Tao0mnuua 4.

OuennBaHue NOATOTOBKHU pedepaTon

4-GamnbHas 1mKana (ypoBeHb
OCBOCHHUS)

Iloka3arenn

Kpurepuu

OTan4HO (TTOBBIICHHBIN
YPOBEHB)

Xoporo (0a30BbIil ypOBEHb)

Y 10BIETBOPUTETBEHO
(TOpOTOBBIN YPOBEHD)

- [TonHoTa M3NOXKEHUS
TEOPETUYECKOTO MaTepHaa;
- [IpaBunbHOCTH W/MIH
apryMEHTHPOBAHHOCTh
U3II0KEHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHN ),

- CaMOCTOATENBHOCTh
OTBETa;

- Kynberypa peun.

BbINO/IHEHbI BCe TpeboBaHMA K
HanucaHu1Io U 3aluTe
pedepaTa: 0603HaUYeHa
npobnema n obocHoBaHa eé
aKTya/NIbHOCTb, CAeNaH KpaTKni
aHaN3 pasINYHbIX TOYEK
3peHna Ha paccmaTpuMBaemyto
npobaemy 1 0rMYHO
N310XeHa cobCcTBeHHas
nosuuus, cbopmyanpoBaHbl
BbIBOAbI, TEMa PaCKpbITa
MOJIHOCTbIO, BblAEP*KaH 0OBbEM,
cobnoaeHbl TpeboBaHUsA K
BHewHeMmy ohOpMIEHNIO,
AaHbl NPaBU/bHbIE OTBETbI Ha
AONOJIHUTENbHbIE BONPOCHI

OCHOBHble TpeboBaHMA K
pedepaty 1 ero 3awuTe
BbIMOJIHEHbI, HO NMPW 3TOM
ponyuweHbl Heg04éThl. B
YacTHOCTU, UMetoTCA
HETOYHOCTUN B U30KEHUM
MmaTepuana; oTcyTcTByeT
nornyeckas
nocneaoBaTelbHOCTb B
CYXXOEHUAX; He BblaepiKaH
06BbEM pedepaTa; umeroTca
ynyweHuna B opopMIEHUU; Ha
AONOJIHUTENbHbIE BONPOCHI
Npwv 3aWmTe AaHbl HEMO/IHbIE
OTBETb!

MMEIoTCA CYLLEeCTBEHHbIE
OTCTyNAeHus oT TpeboBaHW K
pedepurpoBaHuto. B yacTHoCTH:
Tema OCBelleHa NLb
YaCTUYHO; SONYLEHbI
daKTUYecKme ownbKn B
cogepkaHun pedeparta uam
npuv oTBeTe Ha
AOMONHUTENbHbIE BONPOCHI; BO
BPEMSA 3aLUTbI OTCYTCTBYET




BbIBOA,

HeynosnerBoputensHo Tema pedepara He PacKpbITa,

(ypoBeHb He chHOpPMHPOBaAH) o6Hapy:KunBaetcs
CYLLEeCTBEHHOE HEeMOHUMaHUe
npob6nembl

Ta0mwuua 5.

OueHnBa}me OTBE€TAa HA 3a4Y€TE

4-0asyutpHas MKaia
(YypoBeHBb OCBOCHHS)

Iloka3arenn

Kpurepun

YpOBEHbB)

«3ayteHo»

OTnnyHO (MOBBILICHHBIN

Xoporo (6a30BbIi
YpOBEHb)

- [TonHoTa M3NOXKEHUS
TEOPETUYECKOr0 MaTeprara;

- [IpaBunbHOCTH W/MIH
apryMeHTHPOBAaHHOCTh
U3II0KEHUS
(mocneaoBaTeNbHOCTh
neicTsuil);

- CaMOCTOSITEILHOCTD OTBETA;
- Kynberypa peun.

BbINOJIHEHbI BCE
TpeboBaHuA K
HamMucaHM1IO U 3awuTe
pedeparta: 0603HayeHa
npobnaema n obocHoBaHa
€€ aKTyanbHOCTb, cAaenaH
KpPaTKUi1 aHanus
Pa3/INYHbIX TOYEK 3PEeHUS
Ha paccmaTpuBaemyto
npobaemy n N0rMYHO
n3n0¥eHa cobcTBeHHasn
nosunums,
cbopmMynnpoBaHbI
BbIBOAbl, TEMA PACKPbITa
NOMIHOCTbIO, BblAEPKaH
06bém, cobntoaeHbl
TpeboBaHMA K BHELLHEMY
odopmMNeHUto, AaHbl
npaBUAbHbIE OTBETbI Ha
[ONONHUTE NbHbIE
BOMPOCHI

OCHOBHble TpeboBaHMUA K
pedepaTy 1 ero 3awmTe
BbINO/IHEHbI, HO NPU
3TOM [OMNYLLEHbI
Heao4éThbl. B yacTHOCTH,
MMEeTCA HETOYHOCTM B
W310XEeHUN MaTepurana;
OTCYTCTBYeT JIornm4yeckasn
nocnefo0BaTeIbHOCTb B
CYXOEHUAX; He
BblaepKaH 06bEM
pedeparta; umetoTca
ynyLweHua B
odpopmneHumn; Ha




Y 10BIIETBOPUTEIILHO
(OpOroBBIN YPOBEHD )

AONO/IHUTE/IbHbIE
BONPOCHI Npn 3aliuTe
AaHbl HEMNOJIHblE OTBETbI

MMELOTCA CYLLLeCTBEHHbIE
OTCTYyNnN1eHnAa ot
TpeboBaHU K
pedepnposaHuto. B
YaCTHOCTU: TeMa
ocBelleHa iMb
YACTUYHO; AONYLLEHbI
baKTn4YecKme oWwnbKn B
coaepkaHun pedeparta
WU NpU OTBETE Ha
OOMNONHUTENbHbIE
BOMPOCHI; BO Bpems
3alLMTbl OTCYTCTBYET
BbIBOA,

~ HeynosnersopurensHo Tema pedepara He

o

o (ypoBeHb HE PacKpbITa,

°.;’ chopMUpOBaH) obHapy»kusaetca

® CyLLEeCTBEHHOE

£ HenoHMmaHwue

¥ npobiembl

Tabmuna 5.
OuennBaHue 0TBETA HA 3a4eTe
Onenka | XapakTepucTHKa TpeOOBaHUMU K pe3yabTaTaM aTTecTalllu B popme 3auera

«3ayTeHO» TeopeTtnueckoe cojiepxaHue Kypca OCBOCHO MOJHOCTHIO 0e3 MpoOesioB Wil B

OLINOKH.

1[€JI0M, WJIN OOJIbIleN 4acThio, He0OOXOUMBIE TPAKTHUYECKHE HABBIKU PAOOTHI C
OCBOECHHBIM MaTepHaoOM C(HOPMHPOBAHBI X B OCHOBHOM C(POPMHUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJIaHUH BBIIIOJIHEHBI, OT/IEIbHBIE U3 BBINIOJHEHHBIX 3a1aHUH COJIEpKaT

«He 3auteno» TCOpCTH‘{CCKOC COACPIKAaHUC KypCa OCBOCHO YaCTUYHO, HCO6XOJII/IMBIC HaBBbIKHU
pa6OTBI HC C(bOpMPIpOBaHLI niIn C(I)OpMI/IpOBaHLI OTACIBHBIC U3 HUX,

OOJIBLITMHCTBO MPEyCMOTPEHHBIX paboyell yueOHOM mporpaMmoit 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIIMOKaMH, Ka4e€CTBO UX




BBIINOJIHCHHUA OLICHCHO YHUCJIOM 6aHHOB, OJIH3KHUM K MUHUMYMY.

Tabaua 6.

OuneHuBaHHe OTBETA HA IK3aMeHe

OneHka

XapakTepucTuka TpeOOBaHMI K pe3ylibTaTtaM aTTectaluuu B hopme
JK3aMeHa

«OTINYHOY

Teoperndeckoe colepkaHHe Kypca OCBOCHO IIOJIHOCTBIO — 0€3
npoOesoB, CHUCTEMHO W TJIYOOKO, HEOOXOIMMBIC NMPAKTHYECKHE HABBIKH
paboThI ¢ OCBOCHHBIM MaTepUaioM c(HOPMUPOBAHBI, BCE MPEIyCMOTPEHHBIC
paboueii yueOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIOJIHEHBI O€3yNPEYHoO,
KaueCTBO WX BBIIIOJIHEHUS OIICHCHO YHCIOM OauioB, OJHM3KHM K
MaKCHMYyMY.

«Xopomo»

Teopetnueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 MpoOeos,
HEOOXOAMMBIEC TIPAKTUYECKHE HABBIKM PaOOTHI C OCBOCHHBIM MAaTEpUAJIOM B
OCHOBHOM  C()OPMHPOBAHBI, IpeyCMOTpPEHHbIE pabouell  yueOHOM
porpamMMoil yuaeOHbIe 3a/laHusI BBITIOJHEHBI C OTACIBHBIMH HETOYHOCTSIMH,
Ka4eCTBO BBIIIOJHEHHs OOJBLIMHCTBA 33aHUI OLIEHEHO YHCIOM OalioB,
OJM3KUM K MaKCUMyMY.

«y,Z[OBJ'IeTBOpI/IT
CJIIBHO»

Teopernueckoe copepikaHue Kypca OCBOGHO OOJblLIEH 4acTbio, HO
npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeoOXOIUMble
MIPAKTUYECKHE HABBIKM PAaOOTHI C OCBOEHHBIM MAaTe€pHajOM B OCHOBHOM
c(OopMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUI BBHITIOJTHEHBI, OTJENIbHBIC U3 BBIMOJHEHHBIX
3a/IaHAM COJIEPIKAT OIIMOKH.

«HeynosnerBop
UTCIBHO»

Teopernueckoe coJiep>KaHue Kypca  OCBOEHO YaCTUYHO,
HEe0OXO0IMMbIE HaBBIKM paboOThl HE chopMHpOBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil ydeOHOMH
MporpaMMoil y4eOHBIX 3aJaHU HE BBIIOJHEHO JIMOO BBIMOJHEHO C
rpyObIMH OIIMOKaMHU, KaueCTBO MX BBHIMOJIHEHUS OLIEHEHO YHCIOM 0asuioB,
OMU3KUM K MUHUMYMY.

Marepuanbl /151 IPOBeIeHUs] TEKYLIEro U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHUH CTY/1eHTOB
Jlst camocTosTeNbHON pabOThI CTYA€HTaM MOATOTOBJIEHBI CIEAYIOLIUE BOPOCHI:
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Omnpenenenne U NpUMepsl KOMIAKTHBIX TTOJMHOKECTB U IPOCTPAHCTB.

Kpurepuii KOMIIAKTHOCTH ITIOJMHOKECTBA.

KomnaktHOCTB OTpe3ka us3 R.

O0pa3 KOMIIAKTHOT'O ITOJIMHOXKECTBA.

Axcuomsl oTaenumoctu. Kpurepuil 3aMKHYTOCTH OJJHOTOYEYHOTO ITOJAMHOKECTBA.
KomnakTHbIe MOIMHOKECTBA Xayc1ophoBa MPOCTPAHCTBA.

Buekuun KOMIIakTHOTO MPOCTPAHCTBA B Xayca0p(OBO.

ITonnpoctpancTBa XaycqophoBa IpOCTPaHCTBA.

Kpurepuii xaycnoppoBocTu npou3BeIeHusI.

10.  JlocraTouyHoe ycinoBue xaycaop(oBocTu GpakTop MpOCTPaHCTBA.

11. ®DakTOp NPOCTPAHCTBO KOMIAKTHOTO Xaycnopdona G- mpocTpaHCTBA IO KOHEUHOH
rpymnmne.

12.  OmpexpeneHue U MPUMEPHI CBSI3HBIX MPOCTPAHCTB U CBSI3HBIX MOJIMHOXKECTB.

13.  Kpurepuii cBs3HOoCTH. CBSI3HOCTB OTpe3Ka u3 R.

14. O06pa3 CBA3HOTO MPOCTPAHCTBA.

15. OObenuHeHUE CBA3HBIX MPOCTPAHCTB C HEMYCTHIM IIEPECEUCHUEM.

16.  Kpurepwuii cBSI3HOCTU TPOU3BEICHUS.

1.

KonTtpouabHnas pa6ora no treme « KpuBusHa u KpyueHue»

1. Haiiaute KpUBU3HY U Kpy4eHHE BHHTOBOTO MyTH X = acost, y=asint, z = bt s
IIPOU3BOJILHOU TOYKE.

2. Jlokaxure, 4TO JJIs CJIEAYIOIIEro MyTH KPUBU3HA paBHA €0 KPYUEHHUIO:
x=acht, y=asht, z=at;

3. Haiinure KpuBH3HY U KPYYEHHUE CIIEAYIOMIETO MyTH:

x=¢,y=¢", z= Voo

4. Haiinure Touku t, B KOTOPBIX KPUBH3HA MMYTH X = cos’t, y= sin’t, z=cos 2tumeer
MUHHUMAJIbHOE 3HaUY€HUE (JIOKAIBHOE).

5. JlokaxkuTe, 4TO CICAYIOIINI MyTh MJIOCKUN, U COCTaBhTE YPABHEHHE TUIOCKOCTH, B
KOTOPOH PacroiioKeH ero oopas:

1+t 1 1

1 e T 1 et T 14t

KounrpoabsHas padora no teme «KacarenbHasi IJI0CKOCTh M HOPMAJIb OBEPXHOCTI

X

Harnummre ypaBHeHHUs KacaTeabHOM MIJIOCKOCTH M HOPMAJIH K IIOBEPXHOCTH X = U +V,
Yy=U-V, Z=UV BTOYKE C KpUBOJMHEHHBIMH KOOpAHHAaTaMu U =2, Vv =1I.



2. HanummTe ypaBHeHHSs KacaTeIbHON IUIOCKOCTH ¥ HOPMAITK K TIOBEPXHOCTH X = U,
y=u-2uv, z= uw¥—3u?v BTOUKE C JIeKapTOBBIMU KoopauHatamu (1,3,4).

3. Hanumure ypaBHeHHUS KacaTEIbHOM INIOCKOCTH M HOPMAIU K CIEAYIOLIEH
IIOBEPXHOCTHU B YKa3aHHOU TOYKE:
z=x + y3 B Touke M=(1,2,9);

4, Hanuimre ypaBHEHHsI KacaTeIbHON TIIOCKOCTH W HOPMAJTH K MPSIMOMY T€THKOUIYX =
ucosVv, y=usinv, Z=av B MpoOU3BOJILHOM TOYKE.

5. JIOKaXuTe, 94TO KacaTeabHbIE INIOCKOCTH K ITOBEPXHOCTH Xyz=a3 00pasyroT ¢ MIOCKOCTIMHU
KOOPIMHAT TETPasp MOCTOSIHHOIO 00beMa.

KonTpoabsHnas padora no teme «Tonmosioruyeckue npocTpaHcTBa

1. Jlokazatb, 4TO €ciii Y — MOJMHOXKECTBO TOIMOJIOTHYECKOTO TPOCTPAHCTBA, TO Y
3aMKHYTO

TOTJa ¥ TOJBKO Torga, korma Y =1 |

2. HOKa?»aTB, qTo dy =0 TOraa v TOJBKO TOIr'Ja, Korga Y OJHOBPCMCHHO OTKPLITO U
3aMKHYTO.

3. Jlokasats,  uro X \¥ = ((X\I) ).
IIpuMepHBbIi BAPHAHT CEMECTPOBOIO 3aaHHUS

1. Ha  mOBepXHOCTH C mepBoii kBaapaTuuHoii hopmoii | = du® + sh’udv? aiimre iy
JUHAU U = V MeK Iy Toukamu M; 1 M, ¢ KpuBOIMHEHHBIME KooparHaTamu (Ug, Ug) U (U, Uy).

2. Ha MIOBEPXHOCTH C MEPBOM KBaJIpaTU4yHOI hopmoii

| = (8u® + v?)du? + 2uvdudv + (8v2 + u?)dv?

HaiinuTe [nHy TMHUM V= au MEXAy TOUYKaMHU €€ MepecedeHus ¢ JMHUAMHU U = 1uu = 2.

3. Haiinure, nox xkakum yriom nepecekatotcst auHuuU + v=0, u - v =0 Ha MPsIMOM
TEJINKONE

X = UC0SV, y = usinv, z=av.
4. Haiinnre nepumeTp 1 BHYTpEHHHUE YIiibl KPUBOJIWHEWHOTO TPEYroJIbHUKAU = + av?/2,
V = 1, paCIIOJI0KEHHOT0 Ha OBEPXHOCTH, ¥ KoTopoii | = du® + (u? + a?) dv .
S. Hatigure yros mexay TuHASMHA V = 2U B V=-2U Ha TIOBEPXHOCTH, UMCIOIICH TTEPBYIO
kBagpatHanyo Gopmy | = du? + dv?,
6. Haiinure yron mexny nmuHussMH V = U+l 11 V=3-UHa TOBEpXHOCTUX = UCOSV,
y=usinv, z=u’.

7. Haiinute miomap YeThIpeXyroJibHUKa Ha MPSIMOM TelIMKOmIe X = UCOSV, y=usinv, z=av,
orparmueHHOro JuHUsAMu U =0, U = a, v=0, v=1.

8. Haiinure BTOpyIO KBagpaTuvHyo (GopMy MPsIMOTO TeIMKOUIa X = UCOSV,y= Usinv,
Z=aV.
9. [Tokaxwure, 4To npu JH0O60M BEIOOpE MapaMeTPHU3aLMHU IIIOCKOCTH BTOPAast KBaipaTHUHAas

(dopma TOKAECTBEHHO paBHA HYIIO.
10. Haiinure riiaBHble HallpaBiIeHUs U IVIABHBIE KPUBU3HBI IIPSIMOTO T€IIMKOUIa X = UCOSV,
y=usinv, z = av.



11.  Jlokaxwure, 4TO IJIaBHBIC HANPABJICHHS IPSIMOTO TeIIMKOMIa X = UCOSV, Y = usinv, z =av
JIeTISAT TOT0JIaM YTIIbl MEX/1y HalpaBJICHUAMH NPSAMOJIMHEHHOM 00pa3yromieil 1 BUHTOBOM
JIMHUU.
12.  BprumucnuTte riaBHbIC KPUBU3HBI IIOBEPXHOCTH

Xx=Uu+ Vv, y=u?- V4 z=uv
B Touke P ¢ kpuBonuHelHbIMI KoopAauHaTamu U = 1, v=1.

13.  Haiigure raycCoBy U CPEIHIOK KPHBH3HY MIPSIMOI0 TeIUKOMIa X=UCOSV, Y = usinv, z =
av.
14.  Jloxa3zaTsp, uTo eciau Y — MOJAMHOXECTBO TOIOJIOIMYECKOT0 MPOCTPAHCTBA, TO Y

3aMKHYTO TOIJIa U TOJIbKO Torna, korma Y =1,

15.  [loka3zats, uTO d¥Y =@  1orya u TonbKo TOrMa, KOraa Y OJIHOBPEMEHHO OTKPBITO U
3aMKHYTO.

16.  Jlokasats, uto uto X\ ¥ = (X \F) ),

17.  Jloka3aTh, YTO TONOJOIMYECKOE MPOCTPAHCTBO X XaycAOp(OBO TOrAa U TOIBKO TOI/a,

koraa auaronanb D={(X,X): X€ X} 3amkuyra B X* X,

18.  Ilycte X - KOMIaKTHOE XaycAOPPOBO MPOCTPAHCTBO U Y - (aKTOP-TIPOCTPAHCTBO,
omnpenenentnoe oroopakenuem f: X * Y . Jlokaxwure, uto Y TOTa U TOJIBKO TOT/Ia
xaycnopdogo, korna f- 3amMkHyTOE OTOOpAKEHHE.

19.  TIlycts A - CBS3HOE MOANPOCTPAHCTBO TOIONOHYECKOro mpocTpancTBa X n A © Y€ A,
Hoxaxwute, 9To Y -CBSI3HO.

IK3aMeHALlHOHHBbIE BONIPOCHI
ITonsatue kpuBoil. dnemenTapHas kpuas. OO1ias KpuBasi.
Perynspnas kpuas. CriocoObl aHaTUTHUECKOTO 3aJJaHHsI KPUBOH.
BexTopHas pyHKIMS CKaJIIPHOTO apryMeHTa.
[MonsiTre mponsBoHOM BekTop f.
[TonsiTue nHTETpana BekTop GyHKIwH f.
Oco0ble TOUKH PETYISIPHBIX MIIOCKUX KPUBBIX.
Kacarenbnas kpusoit. Teopema.

YPaBHeHI/IC KacaTeJIbHOM IJIs Pa3JIMYHBIX CIIy4acB aHAJIMTUYCCKOT'O 3a/laHUsA I(pHBOfI.

© © N o g bk~ 0w DN PE

Conpukacaromasics II0CKOCTb KpuBOi. Teopema.

10. YpaBHEHHE COMPUKACAIOMICHCS TUTIOCKOCTH.

11. JlnuHa tyru KpUBOM.

12. KpuBu3zna kpuBoii. Beruucienme KpuBU3HbI KPUBOH.

13. Paguyc u Kpyr KpuBU3HBL. LIeHTp KpUBU3HBI.

14. OBomroTa 1 3BOJIBBEHTA.

15. Kpyuenue KpuBoii.

16. EcTecTBeHHBIH TpeXIpaHHHUK MPOCTPAHCTBEHHON KPUBOM.

17. ®opmynsl @pene. HarypanbHble ypaBHEHHS KPUBOH.



18. IIpocras moBepxHOCTH (00IIast TOBEPXHOCTH ).

19. PerynsipHasi TOBEpXHOCTH (QaHATUTHUYECKOE 33aHNE TIOBEPXHOCTH).
20. KacarenbHasi TNIOCKOCTh TIOBEPXHOCTH.

21. IlepBas kBagpaTudHas GopmMma.

22. [1momraib MOBEPXHOCTH.

23. Bropas kBagpatuuHas popma.

24. KpuBH3HA KPHBOH.

25. CpenHsisi ¥ rayccoBa KpUBH3HA.



