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I. AHHOTAIUA

1. Heap 1 3a72a49u AU CIUTIIMHBI

Llenv — chopmupoBaTh TPEACTAaBICHHE O KOMIUIEKCE HIEH M METOJOB
KJaccuyeckorn  auddepeHnuansHoil  T€OMETpPUHM, Pa3BUTh MaTEMAaTHYECKYIO
KylIbTYypy CTyACHTAa W TOATOTOBUTh €0 K YCBOCHHIO JPYTHX OCHOBHBIX
MaTEMaTHYECKUX KYPCOB.

3aoavu:
byHIaMEHTAIbHAS IOJATOTOBKA 10 AU(depeHITNATLHON T€OMETPHH U TOTIOJIOTHH;
OBJIaJICHHE MeToAaMH TU(PepeHIMAIBHON TEOMETPUHN U TOIIOJIOTHH;
OBJIAJICHHEC COBPEMCHHBIM MAaTEMaTHYCCKUM almapaToM Ui  JajdbHEHIIEro
UCITOJIb30BaHUS B MIPUIIOKEHUSX.

2. Mecro mucumiimabl B crpykrype OOIT

JlucuuiuinHa OTHOCUTCS K 00si3aTeNIbHOM YacTu Osioka 1 ydeOHOro miaHa —
K JIUCHUTIIHHAM, (OPMHPYIONUM YHHUBEpPCAIbHBIC W 00mEnpodecCHOHATBHbBIE
KOMITETCHIINH.

JIns  ee yCHENMIHOIO OCBOCHUSI HEOOXOJMMBbI 3HAaHUA U YMEHWUS,
npuoOpeTeHHbIE B pe3yjbTaTe OOy4YeHUs AUCHUIUIMHAM «AHaJIUTHYECKas
reoMeTpus», «MaTemaTuyeckuii aHanu3y», «JIuddepenmansabsie ypaBHeHUs». OT
YCHEIIHOCTA OCBOCHUSI JUCIHUIUIMHBI B 3HAYUTEIBHOW CTENEHU 3aBUCUT
7 (HEKTUBHOCTH AaJIbHEHIIIEr0 00YUYEHUs CTY ICHTA.

Jucuumuinaa u3ydaetcs Ha 3 kypcee (5 cemecTp).

3. O0beM AMCHUMILIMHBI: 3 3a4eTHbIC eauHMIBI, 108 akageMHUYecKUX 4acoB, B TOM
qyucjie:

KOHTAKTHAs ayJAUTOPHAs padoTa: nekiuuu 34 yaca, mpakTHIeCKue 3aHATus 34 yaca;
camMocTosiTesibHast padora: 40 yacos.

4. Ilnanupyemblie pe3y/abTaTbl OOYYEeHHSI MO JMCUHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMbl

[Tnanupyemble pe3ysbTaThl ocBoeHuss | [lnmaHupyemble pe3ynbTaThl 00YUeHUS 110 UCIUTUIHHE
00pa3oBaTeIbHOM POrpaMMBI
(hbopmupyemMbIe KOMITETEHITHN)

OIIK-1 Cnocoben npumensaTh | OIIK-1.1 OcymectBasier oTOOp TEOPETUYECKOTO U
(byH1aMeHTalTbHbIE 3HaHWS, | IPAKTHUYECKOTO MaTepuaia

IIOJTy4EHHBIE B obnactu | OIIK-1.2 Pemmaer  TUmoBble 3ajady B paMKax
MaTeMaTU4eCKUX u (nmm) | mpodeccnoHaIbHOM e TETbHOCTH

€CTECTBEHHBIX HayK, M ucnoib3oBath | OIIK-1.3 Mcnone3yer paznuyHble METOABI U MPUEMBI

X B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTU | pCHICHUSA 3a1a4 HpO(I)CCCI/IOHaHBHOI\/II JACATCIIBHOCTHU

5. @opMa MpPoMeKYTOYHOM aTTECTALMHU U CEMECTP MPOXOXKICHUS
3aueT (5 cemecTp).

6. S3bIK penogaBaHusi: PyCCKUM.



II. Conepxanne AUCHUMIVIMHBI, CTPYKTYPMPOBAaHHOE MO TeMaM (pasjejam) C
YKa3aHHEM OTBEJCHHOI0 HA HHMX KOJMYECTBA AKaJeMHUYECKHX YaCOB U BHIOB
YUeOHBbIX 3aHATHH

KonrakTHas Camocro-
padora sAATeJIbHAs
Y4eOHas nporpaMMa — HAaUMEHOBaHue pa3aesioB | Beero | Jlekuun | Ilpak- paborta, B
U TeM (4ac.) THYeC- | TOM 4YHCTIe
KHe 3a- | KOHTPOJb
HATHSA (uac.)
Yacts 1
1. TIIpocras xpuBas (rpadpuk 3 1 1 1

muddepenupyemont pyHKIMN) HA
mrockocTH. IlapameTpuzoBanHas KpuBasi.
Perynsipuble 1 HEpETYIApHBIE TOYKH.
[TapameTrpu3zanus npsMoOi, OKPY>KHOCTH,
AIUTUTICA, TUTIEPOOITBI, ITMKIOUbL. Paguyc-
BEKTOp KpuBoil. TeopemMa o ctpoeHuun
TUIOCKOM MMapaMeTPU30BAHHOW KPHUBOU B
OKPECTHOCTH PETYIISIPHOW TOUKHU.

2. Teopema 0 CTPOSHHUU MHOKECTBA, 2 1 1 0
3a1aHHOrO ypaBHeHueM F(x,y)=0, B
OKPECTHOCTH HEOCOOOH TOYKHU; BUIBI
0CcO0bIX TOYeK. JIekapToB JIUCT.

3. KacaresnpHas 1 HOpMaIIb K TUIOCKO# 3 1 1 1
KpHBOW, UX ypaBHEeHUs. [ eomeTprueckuil u
(bu3uYeCKUil CMBICT TPOU3BOTHOM pannyc-
BEKTOpA MTapaMeTPU30BaHHON KPUBOM.

4. TlpocTpaHCTBECHHBIC KPUBHIC. 3 1 1 1
[TapameTpu3oBaHHBIE KPUBHIE B
npoctpanctBe. KpuBas BuBnanu, BUHTOBas
nuHud. CTpoeHHue NPOCTPAaHCTBEHHOU
IapaMeTPU30BaHHOW KPUBOU B
OKPECTHOCTH PETYJISPHOU TOUKH.

9]

. Compukacaromiasicst INIOCKOCTh 3 1 1 1
IIPOCTPAHCTBEHHON KPUBOH, €€
WHBAPUAHTHOCTh OTHOCHTEIHHO 3aMEHBI
napametpa. Teopema o mopsiKe KacaHHs
KPUBOM U €€ COMPUKACAIOUICHCS MIIOCKOCTH.

6. [nuna nyru xpuBoi. HatypaibHsliii 3 1 1 1
napametp. CBoKCTBa IEPBOM U BTOPOU
ITPOU3BOJIHOM PaINyC-BEKTOPA 110
HaTypajlbHOMY HapaMeTpy, UX PU3NYECKUN
CMBbICII. BEeKTOp riiaBHOM HOpMAJIH.
I'eometpuueckue oOpasbl, CBS3aHHBIE C
TOYKOM IIPOCTPAHCTBEHHON KPUBOM, UX
YPAaBHEHHS.

7. Kpususna kpusoi. KpuBusHa kak MOJyJIb 3 1 1 1
BTOPOM MPOU3BOJHOM OT paguyc-BEKTOpa
10 HATypaJbHOMY napamerpy. Touku
cupsmieHuus. Kpussle ¢ HyneBoin
KpuBU3HOU. KprBU3HA OKPYKHOCTH.

8. ®opmynbl OpeHe s MPOCTPAHCTBEHHON U 3 1 1 |
I0cKou KkpuBoid. Kpyuenue, ero
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F€OMETPUYECKUN CMBICIH.. TOYKH
yiouieHus. Kpusbie ¢ HyJIEBbIM
KpyueHreM. QOpMyIIbl 111 BBIYUCICHUS
KPHUBHU3HBI U KPYUYECHHSI.

ITopsnok kacanus kpuBbIX. Teopema o
MOPSIAKE KACAaHUS IJIOCKUX KPUBBIX, OJIHA
U3 KOTOPBIX 3aJlaHa HESABHO, a Apyras ---
napaMmerpudecku. Conpukacaromascs
OKPYHOCTb IUIOCKOW KpUBOH. DBOJIIOTA,
9BOJIbBEHTA, UX CBOWCTBA.

10.

OruOaromias ceMeicTBa KpUBBIX Ha
wiockocTy. HatypanbHble ypaBHEHUS
IIPOCTpaHCTBEHHOM KpuBOH. Teopema 00
ONPEIETICHUN KPUBOU €€ HaTypaJbHbIMHU
ypaBHeHHsIMU. HaxoxeHne
[apaMeTPUUIECKUX YPAaBHEHUN IIJIOCKON
KPHBOM I10 €€ HaTYPAJIbHOMY YPAaBHEHUIO.

1.

[Ipocras moBepXHOCTH (rpaduK riagKoi
dbynkunn z=f(x,y)). 'maakoe oroopakenue
JIBYMEPHOI 00J1acTH B TPEXMEPHOE
MPOCTPAHCTBO. PerynspHbie TOUKH.
Crpoenne oOpa3a B OKPECTHOCTH
peryisipHoit Touku. Onpenenenue
napaMeTpru30BaHHONW MOBEPXHOCTH.
KoopanHaTHas ceTb Ha MOBEPXHOCTH.
[TapameTpuyeckue ypaBHEHHUS IUIOCKOCTH,
cdepsl, reTMKOoN1a, IMINHIPa U KOHYCA.

12.

Teopema 0 cTpoeHHUU MHOKECTBA,
3alaHHoro ypaBHeHnueM F(x,y,z)=0, B
OKPECTHOCTH HEOCO0O0# TOUKH.
[Tapamerprueckue ypaBHEHUS
MMOBEPXHOCTEN BTOPOTO MOPSJIKA. .

13.

JIunus Ha noBepxHocTH. KacarenbHas
IJTOCKOCTh ¥ HOPMaJib K TOBEPXHOCTH, HX
ypaBHeHUs. Byl KOOpIMHATHOM CETHU B
OKPECTHOCTH HEPETYISIPHOU TOUKHU

14.

JInrHa kpuBOW Ha MoBEpXHOCTHU. [lepBas
KBaJipaTHyHas opma IMOBEPXHOCTH.
JIMHENHBIN IEMEHT IJIOCKOCTH B
JIEKaPTOBBIX U MOJISAPHBIX KOOPAUHATAX,
cdepbl B reorpaduueckux KOOpIuHaTax,
HWIMHIPUYECKOU U KOHUYECKOU
MTOBEPXHOCTEM.

15.

Brruncnenue yria Mexay KpUBbIMHU Ha
IIOBEPXHOCTU. YTOI MEXKIY
KOOPJAMHATHBIMH JINHUSIMU.

16.

[Tnomanp 061acTy Ha TOBEPXHOCTH.

[—

17.

IToBepxHOCTH BpalleHus, UX
napamerpudeckue ypaBuenus. Top,
KaTeHou 1, rcesnocdepa. JInHeHbIN
AJIEMEHT MOBEPXHOCTH BPAILICHHUSI.

NSRS}

18.

JInnenyartsie U pa3BEPTHIBAKOIINECS
TIOBEPXHOCTH.




19.

N3omMeTpuueckoe oToOpakeHne
noBepxHocteil. HeoOxonumoe u
JOCTaTOYHOE YCIOBHE U30METPHUHU.
N3omMeTprueckoe 0TOOpakeHUE TeTuKoua
Ha kateHou. [ledopmanus, usrudbanue,
HaJIO’)KMMOCTb NOBepxHOcTer. Hanoxxenue
pa3BepThIBAIOLIEICS TOBEPXHOCTH Ha
IJIOCKOCTb.

20.

Kondopmuoe oToOparkeHrne moBepxXHOCTEH.
Heo6xoanMoe u 1ocTaTtoyHoe yCIoBHe
KOH(DOPMHOCTH COOTBETCTBHUS.
N3otepMuueckue KOOpPAUHATHI.
Kondopmuoe oToOpakeHne moBepXHOCTH
BpaIleHUs Ha MJIOCKOCTb.
Crepeorpaduueckas npoekuus. lHBEpCus,
€€ CBOMCTBA.

21.

HopmanbHas kpuBU3HA KPUBOM, JIeKaIEH
Ha oBepxHOoCTU. Bropast kBagpaTuyHas
(bynnamenTanpHas) hopmMa MOBEPXHOCTH.

22.

KpuBu3Ha miockux ceyeHui MOBEpXHOCTH.
Teopema Menbe.

23.

WNunukatpuca J{roneHa, kiaccudukamms
TOYEK Ha TOBEPXHOCTH.

24.

['maBHBIC KPUBU3HBI U TJIaBHBIE
HaIpaBJICHUs B TOUKE TTIOBEPXHOCTH.
I"ayccoBa u cpeaHsst KpUBHU3HA
nopepxHoctu. @opmyJia Diiepa.

25.

ConpspkeHHBIE HAPaBIICHUS Ha
MOBEPXHOCTH. JIMHUYM KPUBU3HBI, UX
muddepennnanpHoe ypaBHeHHe. JInHuN
KPUBH3HBI HA TOBEPXHOCTH BPAIICHHSI.

26.

ACUMIITOTUYECKHAE HATPABIICHUS U
ACUMIITOTUYECKUE JIMHUU HA TOBEPXHOCTH,
X CBOMCTBA. MUHUMAJIbHBIEC TOBEPXHOCTH.

27.

Cdepuueckoe orodopakenue. Teopema o
MOJHOM KpuBHU3HE. HTErpaibHast KpUBU3HA
MTOBEPXHOCTH.

28.

JlepuBanMoOHHbBIE YPABHEHUS TOBEPXHOCTH.

29.

®opmyinsl ['aycca-llerepcona-Konarmu.
Teopema ['aycca CyiiecTBoBaHuE U
€MHCTBEHHOCTh MIOBEPXHOCTH C
3aJJaHHBIMU MIEPBOU U BTOPOU
KBaJIPATUYHBIMU (hOpPMAMH.

\OJ1\S)

OO

30.

I'eone3nueckas KpuBU3HA KPUBOU Ha
IIOBEPXHOCTH, NHBAPUAHTHOCTbH €€
OTHOCUTENIBHO H3rubanus. Dopmymsl As
BBIYUCIICHUS I'€0Ie3UNYECKON KPUBU3HBI.

31.

['eone3nveckre TMHUN HA TTOBEPXHOCTH, UX
cBoiicTBa. [{uddepenmansubie ypaBHEHUS
reojiesnveckux JuHui. Kunematuueckoe
CBOMCTBO T'€0JE3UYECKHUX.

32.

ITonyreonesnueckas napameTpusaLus
IIOBEPXHOCTH, BUJI IIEPBOU KBAAPATUYHON
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(hopMBI P MOTYTE01€3UUECKON
napamerpusanuu. ['eoneznyeckas kak
KpaTyaiiiasi JMHUSL Ha TIOBEPXHOCTH.

33.

IToBepXHOCTH MOCTOSIHHON IrayCCOBOU
KPUBHU3HBI.

Yactnb 2

1.

MeTtpudeckoe mpocTpancTBO. OTKPBITHIN
ap, OTKPbITOE MHOKECTBO, OTKPBITOCTh

00bEIMHEHUS U TIEPECEUCHUS (KOHEYHOTO
YHUCJIa) OTKPBITBIX MHOXKECTB.

W o

[—

[E—

[E—

Omnpeznenenue TONOIOIMYECKOTO
IIPOCTpaHCTBA. MeTpudeckas U eBKINA0Ba
TOIOJIOTUM, TUCKPETHAS U aHTUINCKPETHAS
TOIOJIOTMH, IIOJITPOCTPAHCTBO
TOIIOJIOTMYECKOTO IIPOCTPAHCTBA.

AxcuoMsbl oTaenuMocTu. [Ipumepst
TOTIOJIOTUYECKUX MPOCTPAHCTB,
yIIOBJIETBOPAIOIMIUX akcuome Tk, HO He
yIIOBJIETBOPSIOIIUX aKCUOME T+1.
XaycnoppoBoCTh METPHUECKHUX
MIPOCTPAHCTB.

OKpeCcTHOCTh TOYKH TOIOJIOTHYECKOTO
MIPOCTPAaHCTBA. BHYTpEeHHAA TOUKA,
BHYTPEHHOCTb, CBOMCTBA OTKPBITHIX
MHOYECTB U CBOWCTBA BHYTPEHHOCTH.

Touka NPUKOCHOBEHHUSI B TOIOJIOTMYECKOM
MIPOCTPAHCTBE. 3aMbIKaHUE, €TO CBOMCTBA.
3aMKHYTbIE MHOKECTBA, YKBUBAJIECHTHOCTb
oIpeieJIeHUH 3aMKHYTOI'O MHOYKECTBA.

Touka NPUKOCHOBEHUSI, BHYTPEHHSI,
rpaHUYHAs], U30JIMPOBAHHAS, IIPEIeTIbHAS
TOYKa MHOXECTBA B TOMOJIOTUYECKOM
MIpOCTpaHCTBE. I'paHuIla MHOXKECTBA.

Bcrony miioTHele 1 HUTIE HE IIOTHBIE
MHOY€ECTBA B TOIOJIOTHYECKOM
npoctpancTee. Kpurepuu.

HenpepsiBHOCTE 0OTOOpakeHUs
METPUYECKUX MTPOCTPAHCTB.
HenpepsiBHOCTE OTOOpakeHUs
TONOJIOTMYECKUX NPOCcTpaHCcTB. Kpurepnii
HEMIPEPBIBHOCTH OTOOPAKCHHS.

["'omeomophu3M TOMOIOTHUECKUX
MPOCTPAHCTB U MOJIMHOKECTB
TOTIOJIOTMYECKOTO MPOCTpaHcTBa. [Ipumepsr
rOMEOMOP(HBIX MHOKECTB.
Tononornueckre HBAPUAHTHI.

10.

CBSI3HOCTB TOIIOJIOTHYECKOTO
MPOCTPAHCTBA, TOAMHOKECTBA
TOMOJIOTUYECKOT0 MpocTpaHcTBa. Kpurepuii
cBsI3HOCTH. CBSI3HOCTH oTpe3ka. [Ipumepsl
HECBSI3HBIX MHOKECTB HAa YUCIOBOH
npsiMoii. OOpa3 CBSI3HOTO MHOXECTBA MPHU
HEMpephIBHOM 0TOOpakeHNU. CBSI3BHOCTh
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KaK TOIIOJIOTUYECKUI NHBAPUAHT.
KomMmmnoHeHTa CBA3HOCTH TOYKH B
TOIOJIOTUYECKOM IIPOCTPAHCTBE. JInHeHas
CBSI3HOCTB.

11. KOMIIakTHOCTh MHOKECTBA B 3 0 0 3
TOIOJIOTHYECKOM ITPOCTPAHCTBE.
3aMKHYTOCTH KOMIIAKTa B Xayca10p(poBOM
npoctpancTee. O6pa3s KOMIIAKTHOIO
MHOJKECTBA [IPH HEMPEPHLIBHOM
oroOpakennu. KOMIIaKTHOCTH Kak
TONOJIOTUYECKUI HHBAPUAHT.

Utoro 108 34 34 40

II1. O6pa3oBaTeIbHbIE TEXHOJIOTHH

[IpenonaBanuie yueOHOW NUCIUIUIMHBI CTPOUTCS. HA COUYETAHUM ayAUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Taioke Ha 3aHATHSIX TMPAKTUKYETCS CaMOCTOsITeNIbHasi paboTa CTYJCHTOB,
BBITMIOJIHEHUE 33/1aHUl B MAaJbIX TpPYyMNax, MUCbMEHHBIE Pa0OThI, MOJIEIUPOBAHUEC
JIMCKYCCUOHHBIX CHUTyaluii, pa0oTa ¢ pa3laTOYHbIM MAaTepUalioM, MPUBJIEKAIOTCS
pecypebl cetn INTERNET. Kypc mpegycmarpuBaeT BBIIOJIHEHHME KOHTPOJIBHBIX U
CaMOCTOSATENIFHBIX PA0O0T, MUCBMEHHBIX JIOMAIIHUX 3agaHui. B kauectBe (opm
KOHTPOJISI UCTIONB3YIOTCS PAa3IMUHbIE BAPUAHTHI B3aMMOIPOBEPKU M B3AUMOKOHTPOJIS.

HNHTEepakTHBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
npenojaBatelis ¢ APyrou, a Takke CTYJIGHTOB MEXIy COO0M U ¢ mpenoaaBareaeM
BO BpeMsl IPAKTUUECKUX 3aHSITHI.

OopazoeamenvHble mexHoI02UU

1. JIucKyCCHOHHBIE TEXHOJIOTUH

2. Uadpopmainonnbie (iuppoBbIe)

3. TexHOJOTHHU Pa3BUTHS KPUTHUECKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyueHus

1. AkTuBHOE CiylIaHue

2. Jlexuus (TpaguiiiOHHast )

IV. OueHouynpie MaTepuajdbl JJ NMPOBeJeHUS TEKYyIlell W NMPOMEKYTOYHOM
aTTecTaluu
1. Ouenounvie mamepuanvl 011 NPoOBEeOCHU MEKyuieil ammecmayuu

Tembl KOHTPOJILHBIX Pa00T
¢ METOAUYCCKUMH YKA3AHUSIMH 110 MOATOTOBKE K HUM

1. ITapameTpu3zoBaHHbIE KPUBbBIE

HayuuTbcs CTpOUTH KPUBYIO, UCCIEAOBATh €€ CBOWCTBA, HAXOJUTh €€ ACUMITOTHI,
TOYKU Tiepernda, TOYKH CaMOIePECEUYCHHs, HEPETyJIsSpHbIE TOYKU, JOKAIbHBIC
HKCTPEMYMBI, TIEPEXOUTH K OOIIMM YpaBHEHUSIM U UCCIIENOBATh OCOOBIE TOUKH.
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1) TIloctpoiite mnapameTpu3OBaHHYIO KpuBylo x=x(?), y=)(f). Haligute ee
ACUMIITOTHI, TOYKHU Mepernuda, TOYKM CaMOIEPECEUYECHHs, HEPEryJISIpHbIE TOYKH,
JIOKaJIbHBIE AKCTPEeMYMbI PYHKIMH X(7), 1(Z).

2) HWckmouuTe MNEpeMEHHYI0 ¢ M3 3aJaHHBIX MNapaMeTPUYECKUX YpaBHEHUH,
HaWJIUTe ypaBHEHHUE COOTBETCTBYIOIICH 001Iel KpuBon F(x,y)=0 u ompeaenute ee
nopsaok. Halimure ocodble TOYKHU 3TON KPUBOM.

( 1 ( 2 4¢3 ( 4D
i:t_ga :B:l_l_—tg? ;L':fj—g,
(1)1 e B e
R Y= T Sl
s t2 s t2
r=t(4—t? =T =7
R S s SR AT R ST
y=1"(4 —t%). _ _
L Y= 1 L Y=o
1 ( t3 ( 5t2
T Tl Ty
(7) { i (8) oty (9 e
S \y:12+t2' \y:14+t5'
2= 12+t r=t z =t
(104 *=0 L and T o g T
y=t—1/t. y=t> —t°. y =1t —t°.

2. O0001IeHHbIE TUKIION/IBI U TUIAHETAPHBIE KPUBBIC

BpiBOmUTh  ypaBHEHUS  LUKJIOWABL,  JNULMKIOWABI WU TUNOLUMKIOUIBI,

JIBYXbAPYCHON HUKIOUABL. HaliTh [NIMHY OJTHOW apKU LHHUKIIOUBI.

3. UccnenoBanne  KpUBBIX, 3aJaHHBIX  HEKOTOpbIM  auddepeHIuaIbHo-
Ir€OMETPUYECKUM CBOMCTBOM

BbIBOT ypaBHEHUS KpUBOW MO 3aaHHOMY Au(hepeHIInaTIbHO-TeOMETPUUIECKOMY

CBOWCTBY.

4. OruOaro1as ceMencTBa MIOCKUX KPUBBIX

BriBos ypaBHEHMS] TUCKPUMUHAHTHON KPUBOM M OruOaroiie ceMeicTna mioCcKux

KPUBBIX.

5. DBOJIIOTA U 3BOJIBBEHTA, HATYPAJIbHOE YPABHEHUE INIOCKON KPUBOM

VYpaBHEHHE COINPUKACAIOWIEHCS OKPYKHOCTM 33JaHHOM KPUBOM B TOYKE,

ONPENENINB €€ PaAuyC U LEHTP; MOPANOK KaCaHUsl KPUBOM U OKPYKHOCTH B ITOMU

TOYKE, IBOJIIOTA U DBOJIbBEHTA.

6. 'eomeTpuueckue o0Opa3bl, CBI3aHHBIC C MPOCTPAHCTBEHHOM KpuBOil. KpuBu3Ha
Y Kpy4EHUE

Hayuntbca HaxomauTe 018 3aJaHHOM IapaMETPU30BAHHOW NPOCTPAHCTBEHHOU

KpUBOM a) KpUBU3HY M KpydeHHE; 0) ypaBHEHUS KacaTeIbHOM, COMPUKACAIOIIEHCs

MJIOCKOCTH, TJIABHOW HOpMalld M OMHOpMAaiM, a Takxke pernep dpeHe B 3a1aHHOMN

TOYKE; B) JUIMHY JIyI'¥; T) TOYKUA CHPSAMIICHUS M YIUIONICHUS, J1) HATypaJibHbIC

YPaBHEHUS

7. JIunenyaTsle MOBEPXHOCTH

Hayunrtscs BEIBOAUTH YpaBHEHUE 3aJaHHOM JIMHENYATHIE IOBEPXHOCTH.

8. OpueHranus moBepxHOCTU. OHOCTOPOHHUE MOBEPXHOCTU

Hayuutbcs onpenensite, ABISIETCS U MOBEPXHOCTh OTHOCTOPOHHEMN.

9. PumaHOBa MeETpHUKA HA IOBEPXHOCTU
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Ha noBepxHOCTH ¢ 33JJaHHBIM JIMHEWUHBIM 3JIEMEHTOM HAyUYHUThCS HAXOJIUTh JJIUHbI
KPHUBBIX, YIJIbI U IUIONIA/Ib 00JIaCTH, OPTOTOHAIBHBIE TPAEKTOPUH CEMENCTBA.
10.  TloepxHoCTH BpamieHus. ACUMIITOTUYECKUEC JIMHUU
Hayuutbcs HaxoAauTh MapaMeTpuUyecKkue MU oO0Illee YpaBHEHHSI IOBEPXHOCTU
BpallleHUs, €€ AaCUMITOTHYECKHE JIMHUHU, IMOJHYI0 W CPEJHIO KPHUBHU3HY,
HOPMAJIbHYIO KPUBH3HY JIMHUN, a TaKXe TJIaBHbIE KPUBU3HBI MOBEPXHOCTH B
MPOU3BOJIBHON TOYKE, TUIT TOYEK TOBEPXHOCTH.
11. Tonosioruyeckure NpOCTPaHCTBA
Heobxoammo u3ydnTh CBOKWCTBA TOMOJIOTHYECKUX MPOCTPAHCTB, YCBOUTH aKCHOMBI
OTJEJIUMOCTH, TIOHATHUSI BHYTPEHHSSI TOUKA, MpeJeabHas TOYKa, TPaHUYHAsl TOUKa,
TOYKa TMPUKOCHOBEHUS, M30JUPOBAaHHAs TOYKA MHOXECTBA, CBSI3HOCTb,
KOMMAaKTHOCTh;  BHYTPEHHOCTb,  3aMbIKaHWE, TpaHUI]Aa  MHOXECTBa B
TONOJIOTHYECKOM IPOCTPAHCTBE.
12. Metpuueckue npocTpaHCcTBa
Heobxoaumo B TeopuM U Ha TMPAKTHUKE W3YYUTh CBOWCTBA METPUKH U
METPUUYECKOTO MPOCTPAHCTBA, YCBOUThH MOHATHS BHYTPEHHSS TOYKA, MpEAEbHAs
TOYKAa, TPaHUYHAsI TOYKA, TOYKA MPUKOCHOBEHHUS, W30JUPOBAHHAS TOYKA
MHO>KECTBA, BHYTPEHHOCTb, 3aMbIKaHHE, TPAaHUIIA MHOYKECTBA B METPUYECKOM
MIPOCTPAHCTBE.
1. fsasiercs iu byukuus p(x,y) METPUKOIT HA MHOKECTBE BEIeCTBEH-

aeix gnced [R? B ciydae orpuiiareasHoro orsera npuyMaiite (4 HCIONb-
3yiiTe Jaiee) IPyryio HENPEPHIBHYIO METPHKY p(Z,Y), OTIHYHYIO OT CTaH-
pTHOH eBKIMIOBOU py(z,y) = |z — y| u or Gyukuuii p(z,y) B gpyrux
pHAHTAX 3a/IAHHs.

7

2. Jlokaxure, uro orobpaxenue f : (IR,p) = (R,pr), roe f(z) = z,
siyisierca romeoMopdusmoM. JlokaxkuTe, 40 0TOOpaXKEHHE C IIOMOIILIO
Toii ke (pyHKImu npocrpancrsa (IR, p) B mpocTpaHCTBO H30AMPOBAHHBIX
touek (IR, p,) (cM.upumep 3) romeomopdu3MoOM He ABJIAETCS.

3. llpuBojist KpaTKue JIOKA3aTEIbCTBA CO CCBUIKAMA Ha OIpE IeJIeHus,
yKaKuTe Kakyio-au00 a) BHYTPEHHIOK TOUKY T MHOXecTBa A (eciu cy-
miecTByeT); 0) NpeeibHY0 TOUKY 21 & A; B) paHHYHYIO TOUKY Ty MHO-
xecrBa A; r) u3oimpoBannyo TouKy 3 € A (ecim cymecrsyer). Haiim-
Te 1) BHYTpeHHOCTH A; €) 3aMbikanme A; x) rpannny 0A; 3) MHOKECTBO
npeienbHbIX Touek A’ s MEOKecTBA A B METPHYECKOM TIPOCTPAHCTBE
(IR, p).

4. dpnsierca mmu muO)KecTBO A B MerpmueckoM npoctpanctee (IR, p)
a) BCIOJY ILIOTHBIM, 0) HATJe He IUIOTHBIM?

(1) plz,y) =z —y|V2, A= Gl{é}uu,z).

n=

(2) p(‘L:y) = |:L'3_y3|: A= QU(_I?I)'
(3) p(:ﬂzy) - |:L'2 _92|? A= (&U\Q

13. DitnepoBa XapaKTepUCTHUKA IOBEPXHOCTU
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VYcBoeHre TMOHATHII MHOTro0oOpasus, MOBEPXHOCTH, TMOBEPXHOCTH C KpaeM,
KJIETOYHOTO pa30MeHusl 3aJaHHOM MOBEPXHOCTH, €€ DIIEPOBON XapaKTEPUCTHKH,
IJIaJIKOTO BEKTOPHOTI'O TMOJISI HA MOBEPXHOCTH, €r0 0COOBIX TOUEK.

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmayuu

[Tnanupyemblit
06pasoBaTeNbHbIiH Kputepuu olleHHBaHKS
pe3ynbTar TUnoBbIe KOHTPOJILHBIC 3a/IaHUS
U IIKaJIa OLICHUBAHMS
(KoMITeTEeHITHS,
WHMKATOP)

OIIK-1 Crocoben 1. [IpoBepbTE peryasspHOCTh e [lonno u npasuibHo
MIPUMEHSTh napaMeTpHu3aluu U HaluTe ocoobie oanbl omeemvl Ha
(dyHIaMEeHTAITbHBIC TOYKH KpuBoi x=2(sht-chf), y= ch t-sh ¢, gce nocmdaeieHHbvle
3HAHYS, TIONy4eHHbIe B | z=¢ "2, 80NpOCHI,
obnactu 2. Haitnure nnuHy qyryu KpUBOM X = COS £, npuseodeHvl

MaTeMaTHYECKUX U
(M) €CTECTBEHHBIX
HayK, M HCIIOJIb30BaTh
UX B
podeCCHOHATBHOM
JICSATEIILHOCTH
OIIK-1.1
Ocywecmensem omoop
meopemu4ecko2o u
NPAKmMu4ecKoo
mamepuana

OIIK-1.2 Pewiaem
Munoswvie 3a0a4il 8
PamKax
npogheccUuoOHanbHOl
oesmenvHocmu
OIIK-1.3 Ucnonvzyem
PaziuyHble Menoobl U
npuembl peuenust
3a0ay
npoghecCcUuoHanbHO
oesmenvHocmu

y =sin ¢, z = ¢, nexaieil BHyTpH mapa
x?+y’+z’=2. Haiinute HaTypaibHbIii
rapamMeTp s Ha 3TON KPUBOM.

3. Haiinure ypaBHEHUS 3JIEMEHTOB
TpexrpanHuka Opene KpuBOi x=1-1-5,
y=3£+1, z=2£-16 B Toi1 Touke M, rie
HOpMaJlbHasl INIOCKOCTh NapaJulebHa
MJIOCKOCTH 2x+3y+6z=0.

4. Haiinute, npu Kakux a U b KpuBU3HA
KpuBO# x=a ch t, y=a sh t, z=bt Bo Bcex
TOYKaX COBIANAET C KPYUECHHUEM.

5. IlycTe R - paanyc KpUBU3HBI IUIOCKOU
KPHUBOH ), 0 - YTOJI MEXKIY IOCTOSIHHBIM
BEKTOPOM U TEKYIIUM KacaTeJIbHbIM
BEKTOpPOM KpuBoH y. Halimure napamerpu-
YECKOE YpaBHEHUE KPUBOH ), €Clii R = a.
6. Haiinmure ypaBHEHHE BOJIIOTHI IETTHON
auHMM y = a ch x/a.

7. Ha OuHOpMansx Mmiockoi KpuBoil y
OTKJIAJIbIBAIOTCS] OTPE3KH, AJIMHA KOTOPBIX
MPONOPLMOHANIbHA JJIMHE YT KPUBOH ).
Jlokaxxute, 4TO y KpUBOM, 00pa30BaHHON
KOHIIAMU 3TUX OTPE3KOB, OTHOLLIEHUE
KPUBHU3HBI K KPYYEHHIO TIOCTOSIHHO.

8. HalimuTe KpuBHU3HY dJUTHIICA
x’/a’+y?/b’=1 B Tex TOUKax, TJie OTPE30K
KacaTeJbHBIX MEXKAY OCIMH KOOPJIUHAT
JIEJIATCS TOUKOM KacaHUs IOIOJIAM.

9. Ha rimaBHBIX HOpMaJIIX BUHTOBOM JIMHUHU
¥ OTJIOKEHbI OTPEe3KH JUIuHBbI 1/k, T1e k —
KpHBHU3HA KpuBoH y. Haiinure ypaBHeHue
KPUBOH, 00pa30BaHHOM KOHIIAMU ATUX
OTPE3KOB, OMNPEIENIUTE €€ KPUBU3HY U
Kpy4YEHHE.

Heobxooumvie
npumepol, CmyoeHm
nokasvléaem
NOHUMAHUe
U31a2aemo20
mamepuana
— 31 —40 6annos

e [lonno u npasuibho
Janvl omeemvl Ha
6ce  NOCMAG/IeHHble
80NPOCHL,
npuseoeHvl
npumepeol,
umeromcsi
HemoOYHOCmU; 8
yenom cmyoeHm
nokasviéaem
NOHUMAHUe
U3YHUEHHO20
mamepuana
— 21— 30 6anna

e Omeem
OCHOBHOM
NPAsuUIbHO,
Heo0oCmamo4Ho
apeyMeHmupo6amvl
6b18600bl, NPUBEOEHbI
He 8ce HeobXoouMble
npumepul
— 11— 20 6annos

e /lanbl HegepHble
omeemwl Ha
nocmaejieHHvle
680NPOCHL
—0— 10 6annos

OOHAKO

Oan 8

V. YueOHO-MeTOo1u4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCHMILTUHBI
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1) Pexomenodyemas numepamypa
a) OcHoBHas1 iUTEpPaTypAa:

1. Anekcanapos, II. C. BBenenue B TEOPUI0O MHOMXECTB U OOIIYIO TOIOJIOTHIO :
yueOHoe nocodue / I1. C. AnekcanapoB. — 2-e usl., crep. — Cankr-IletepOypr :
Jlanw, 2022. — 368 c. — ISBN 978-5-8114-0981-5. — TekcT : 37eKTpOHHBIH //
Jlanb AIEKTPOHHO-OMOINOTEUHAS URL:
https://e.lanbook.com/book/210431

2. AxuBuc M. A. Tenzoproe ncuucienune. YueOHoe mocodue. — M. : Ou3Mariur,

2005. - 305 c. OneKkTpOHHBIM  pecypc.  —
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&i1d=67297
0) lonosiHMTEIbHAS JIUTEPATypa:
1. Mumenko, A. C. Kpatkuii kypc auddepeHunaibHoi TeoMeTpUur U TOIOJIOTUH /
A.C. Mumenko, A.T. ®omenko. - MockBa : OUIMATIJIIUT, 2004. - 304 c.
(Knaccuueckuii ynuBepcuteTckuil yueOHUK)[SBN 5-9221-0442-X. - Tekct :
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/544615

CHUCTCMaA.

Pexum JOCTYyTIA:

2) Ilpoecpammnoe obecneuenue

Google Chrome oecruiatHoe 110

Anpexc bpaysep oecruiatnoe [10

Kaspersky Endpoint Security 10 | akT Ha nepenauy npaB [1K545 ot 16.12.2022

MHorodyHKIIMOHABHBII oecruiatnoe 10

penakrop ONLYOFFICE

OC Linux Ubuntu oecmtataoe [10

3) Cospemennvie npogheccuoHabhvlie OA3bl
CNpagoUHble CUCTEMbL

OaHHbIX U  UHGDOPMAYUOHHDBIE

Buna undopmanuoHHoro pecypcea,
wn|  unopuamonnoro Anpec (URL)
pecypca
1 OBbC «ZNANIUM.COM» https://znanium.com/
2 ObC «IOPAUT» https://urait.ru/
3 IbC «Vmmpepcurercras https://biblioclub.ru/
OnOIMOoTEeKa OHJIANHY
4 OBC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHb» http://e.lanbook.com
6 ObC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru
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https://e.lanbook.com/book/210431
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&id=67297
https://znanium.com/catalog/product/544615
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/

Pecypcbl uznarensctBa Springer o :
8 Nature http://link.springer.com/
9 CIIC Koncynprantllotoc (B ceTn
Tsl'Y)

VI. Mer OQUICCKHUEC MaTEPpHUAJILI T oﬁyqamumxcn 110 OCBOCHMIO JTUCHUILINHBI

10.

Y4eOHas nmporpamma
Yactb nepsas

[Ipocrass xpuBast (rpaduk auddepeHurpyeMoil (GyHKIMH) Ha TUIOCKOCTH.
[TapameTpu3oBaHHass KpuBas. PerynsipHble W HEPETyJSIpHbIE  TOYKH.
[Tapamerpuszanusa npsAMON, OKPYKHOCTH, JJUIUIICA, THUHEPOOJbI, HUKIOUIDI.
Panuyc-BekTtop kpuBon. Teopema O CTPOEHHM IUIOCKOW ITapaMeTPU30BAHHOU
KPUBOU B OKPECTHOCTH PETYIIAPHON TOUKHU.

Teopema o cTpoeHMM MHOXECTBa, 3agaHHOro ypaBHeHueM F(x,y)=0, B
OKpPECTHOCTU HEOCOOON TOUKHU; BUIBI OCOOBIX TOUEK. /ekapToB JHCT.
KacarenbHast 1 HOpMallb K IIJIOCKOM KPUBOM, UX ypaBHEHHUs. [ eoMeTpudecKkuii
U (QU3NYECKHl CMBICI MPOU3BOJHON paJNyca-BeKTOpa MHapaMeTPU30BaAHHOU
KPHBO.

[IpocTpancTBenHble KpuBble. [lapameTpr3oBaHHBIE KPUBBIE B IIPOCTPAHCTBE.
KpuBas BuBnanu, BuHTOBagz muHHiA. CTpO€HME NPOCTPAHCTBEHHOM
[MapaMEeTPU30BAHHOW KPUBOM B OKPECTHOCTHU PETYJIIPHON TOYKH.
Conpuxkacaromasics TUIOCKOCTh MPOCTPAHCTBEHHOMN KPUBOMU, ee
MHBApPUAHTHOCTb OTHOCHUTEJIBHO 3aMEHBbI IapaMmeTpa. Teopema O mopsake
KAaCaHHs KPUBOM U €€ CONPUKACAOIIENCS TIIOCKOCTH.

Jnuna nyru kpuoil. HatypanbHbiii mapamerp. CBOWCTBa MEPBOM U BTOPOU
IPOU3BOAHON palyc-BEKTOpa MO HAaTypalbHOMY MapaMeTpy, UX (pu3nuecKui
cMmbici. Bektop rmaBHoM HOpmanu. ['eomerpuueckue o0pasbl, CBSI3aHHBIE C
TOYKOW NMPOCTPAHCTBEHHOW KPUBOU, UX YPABHEHMUSI.

Kpusuzna kpusoi. KpuBuszHa kak MOJyiib BTOPOU IPOU3BOAHOM OT pajuyca-
BEKTOpa MO HATypajbHOMYy napamerpy. Touku cnopsmieHuns. Kpusbie ¢
HYJIEBOM KpUBU3HOU. KprBU3HA OKPYKHOCTH.

®opmynel PpeHe 11 MPOCTPAHCTBEHHOM M IIJIOCKOM KpuBOil. Kpydenue, ero
reOMETPUYECKU cMbICI. ToukM yruiomeHuss. KpuBblie ¢ HyJIEBBIM KPYUYEHHEM.
@opMyJIbI 1JI1 BBIYUCIICHUS! KPUBU3HBI U KDYUYEHUS.

[Topsinok kacaHusi KpuBbIX. Teopema O MOpsANKE KaCaHWs IUIOCKMX KPUBBIX,
OHA W3 KOTOPBIX 3aJaHa HEABHO, a Jpyrag — IIapaMETPUUYECKHU.
Conpukacaromascsi OKpy>KHOCTb INTOCKOM KpHUBOW. DBOJIOTA, HBOJIBBEHTA, UX
CBONCTBA.

Orularoiasi cemeiicTBa KpHUBBIX Ha IUIOCKOCTH. HaTypanbHble ypaBHEHUs
MPOCTPAHCTBEHHOW KpuBOW. Teopema 00 ompenenceHUH KPUBOH  ee
HaTypaJbHbIMU ypaBHEHMsMU. HaxokneHue napaMeTpuyecKuxX ypaBHEHUHN
IJIOCKOM KPUBOM I10 €€ HATYPAIIbHOMY YPABHEHUIO.
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http://link.springer.com/

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21
22.
23.
24.

25.

26.

27.

28.

[Ipocrass moBepxHocTh (rpaduk nuddepennupyemonn Qynkuu z=f(x,y)).
I'magxoe oToOpaxkeHHe IBYMEpPHOM 00JacCTH B TPEXMEPHOE IMPOCTPAHCTBO.
Perynspubie Touku. CTpoeHue o0paza B OKPECTHOCTH PETYJISIPHOM TOYKH.
OnpeneneHue mnapamMeTpu30BaHHOM moBepxHOCTH. KoopauHatHas ceTh Ha
noBepxHocTu. [lapameTpuueckue ypaBHEHUs! IUIOCKOCTH, c(epbl, FeIUKOna,
HUIMHAPA U KOHYcCA.

Teopema o cTpoeHMHM MHOXECTBa, 3aJaHHOro ypaBHeHueM F(x,y,z)=0, B
OKPECTHOCTH HEOoco0oi Touku. [lapameTpuueckue ypaBHEHHs NMOBEPXHOCTEN
BTOPOTO IOPSAKA.

JInnna Ha noBepxHOcTH. KacarenbHas IIIOCKOCTh U HOPMAJIb K ITOBEPXHOCTH,
UX ypaBHEHUsA. Bua KOOpIMHATHON CETH B OKPECTHOCTH HEPETYISIPHOU TOUYKH.
JlnuHa xpuBoil Ha moBepxHocTH. [lepBas kBagpatuuHas (opma MOBEPXHOCTH.
JIMHENHBIIM IeMEHT TUIOCKOCTH B JCKAPTOBBIX U MOJISIPHBIX KOOPAMHATAX, CHEPHI
B reorpaMuecKux  KOOpAMHATAX, LWIMHAPUYECKOM U  KOHHUYECKOM
ITOBEPXHOCTEH.

BelunciaeHne yrma  MeXay KpPHBBIMM - Ha IIOBEPXHOCTH. YTOJI  MEXKIY
KOOPJAMHATHBIMU JIMHUSIMH.

[Tnomianp 061aCTH Ha TOBEPXHOCTH.

[ToBepXHOCTH BpalllEHHs, UX IapaMETpUYECKUE ypaBHEHUs. Top, KaTEeHOHU[,
ncesaocgepa. JIMHEMHbIN 3JIEMEHT MOBEPXHOCTH BpAIICHHUS.

JInHenyaTeie U pa3BEPTHIBAIOIIAECS TOBEPXHOCTH.

N3omeTrpuyeckoe oToOpakeHue moBepxHocTed. HeoOxonumoe u 10cTaToOuHOE
ycioBue uzoMerpuu. M3omerpruyueckoe oToOpakxeHue reIMKonaa Ha KaTeHOM/I.
Hedbopmanusi, wu3rubaHue, HaJOXUMOCTh MOBepxHOcTed. Hanoxenue
Pa3BEPTHIBAIOIIECHCS TOBEPXHOCTH HA IIJIOCKOCTb.

Kondopmuoe otoOpaxkenne mnoBepxHocTed. Heobxomumoe u mocTraTouyHoe
ycloBUE€ KOH(OPMHOCTH COOTBETCTBUS. M30TepMmuueckue KOOPAMHATHI.
KonpopmHoe oroOpakeHHEe TOBEPXHOCTH BpaUICHUs Ha  IJIOCKOCTb.
Crepeorpaduueckas npoeknus. MlHBepcus, ee CBOMCTRA.

.HopmanbpHass kpuBM3Ha KpUBOW, JIekKAallled Ha MOBEPXHOCTU. DBropas

KkBajpaTuyHas (pyHmaaMeHTalIbHast) popma MOBEPXHOCTH.

Kpunszna mockux ceueHnii noBepxHocTu. Teopema MeHbe.

Nunukarpuca Jlronena, kiaccudukaius Touek Ha MOBEPXHOCTH.

['maBHbBIE KPUBU3HBI U TJIABHBIE HANPaBJIEHUS B TOUKE MOBEPXHOCTH. ['ayccoBa
U CpeaHss KpUBHU3HA TOBEpXHOCTH. DopMyna Ditiepa.

ComnpspbkeHHBIE  HamNpaBJICHUS Ha TMOBEPXHOCTH. JIMHMM KPUBU3HBI, UX
muddepeHnpanbHoe  ypaBHeHUe. JIMHMM  KpUBU3HBI Ha  TOBEPXHOCTHU
BpaleHUs.

ACHUMITOTHYECKHUE HAMPABJICHUS U aCUMITOTUYECKUE JTUHUU Ha MOBEPXHOCTH,
MX CBOMCTBA. MMHHMMAaJbHBIE IOBEPXHOCTH.

Cdepuueckoe otobpaxkenue. Teopema o mojaHON KpuBu3HE. MHTErpambHas
KpHUBU3HA TOBEPXHOCTH.

JlepuBallMOHHBIE YPAaBHEHUS TIOBEPXHOCTH.
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29. ®opmynsl [Naycca-Ilerepcona-Konanuu. Teopema I"aycca. CyiecTBoBaHHE U
€AMHCTBEHHOCTh  IOBEPXHOCTH C  3aJaHHBIMM TEPBOM U BTOpPOH
KBaIpaTUYHBIMU (POpMaMHU.

30.T'eonge3nyeckasl KpuUBH3HA KPUBOM HAa TMOBEPXHOCTH, HWHBAPUAHTHOCTH €€
OTHOCUTENbHO u3rubanus. DopMynbl IS BBIYUCICHHUS TIe€0/Ae3UYECKON
KPUBU3HBI.

31.Teonge3nyeckue JMHUM Ha MOBEPXHOCTHU, MX cBoiicTBa. [uddepenuuanpubie
YPaBHEHHUS T€0Ie3NUEeCKUX JINHNN. KnHemaTnueckoe CBOMCTBO re01€3NIECKHUX.

32.Ilonyreone3nyeckass  MmapameTpu3alns  MOBEPXHOCTH,  BHUJA  NEPBOU
KBaJpaTHUHOM  (QOopMBI  MpU  TOIYTE€OJE3UUECKOW  MapaMeTpU3allvu.
['eone3nueckas Kak Kparyaiasi JUHUS HA TOBEPXHOCTH.

33. I1oBEpXHOCTH ITOCTOSTHHOM I'ayCCOBOM KPUBHU3HBI.

Yactb BTOpas

1. Merpuueckoe mnpocTpaHCTBO. OTKpBITHII MAp, OTKPHITOE MHOMXKECTBO,
OTKPBITOCTh OOBEIMHEHUSI U TepeceyeHUs: (KOHEUHOTO YHMCIa) OTKPBITHIX
MHOJKECTB.

2. OnpeneneHue TOMOJOTMYECKOTO MPOCTPAaHCTBA. MeTpuueckas M €BKJIHMI0BA
TOIOJIOTUM, IUCKPETHAss W AHTUAUCKPETHAs TOMIOJIOTUH, IOAIPOCTPAHCTBO
TOIOJIOTMYECKOTO ITPOCTPAHCTBA.

3. Axcuombl  oTaenuMocTH. IIpumepsl  TONMOJOTrMYECKHX  MPOCTPAHCTB,
YAOBJICTBOPSIOIMINX aKCUOME 7T, HO HE YAOBICTBOPSIOMIMX AKCUOME Tj+1.
XaycnophoBOCTh METPUUECKUX TIPOCTPAHCTB.

4. OKpeCcTHOCTh TOYKH TOMOJIOTUYECKOrO MPOCTPAHCTBA. BHYTpEeHHAS TOYKa,
BHYTPEHHOCTb, CBOMCTBA OTKPBITBIX MHOKECTB 1 CBOMCTBA BHYTPEHHOCTH.

5. Touka NPUKOCHOBEHUS B TOMOJIOTMYECKOM MPOCTPAHCTBE. 3aAMBIKAHHE, €TO
CBOWMCTBA.  3aMKHYTBIE = MHOXECTBA, OKBHUBAJECHTHOCTb  ONPEACIICHUI
3aMKHYTOT'O MHO€ECTBA.

6. Touka NMpUKOCHOBEHUS, BHYTPEHHSSA, TPAHUYHAsI, U30JMPOBAHHAS, TTPEAEIbHAs
TOYKa MHOYKECTBA B TONIOJIOTHYECKOM MPOCTPAHCTBE. | paHuIla MHOXKECTBA.

7. Bcromy IUIOTHBIE W HWIZIE HE IUIOTHBIE MHOXECTBA B TOIOJIOTHMYECKOM
npocrpancTtee. Kpurepuu.

8. HempepbIBHOCTh OTOOpaKeHHs] METPUUYECKHX MPOCTPaHCTB. HempephiBHOCTH
OTOOPa)KEHUS TOIOJOTUYECKUX MPOCTpaHCTB. Kputepuii HENMpephIBHOCTH
OTOOpaXeHUs.

9. T'omeomoppu3M  TOMOJOTMYECKUX  MPOCTPAHCTB M TOJMHOMKECTB
TOMOJIOTUYECKOTO TpocTpaHcTBa. [lpuMepbl ToMeoMOp(HBIX MHOXKECTB.
Tononornyecknue MHBAPUAHTHI.

10.CBS3HOCTH TOMOJOTHYECKOTO MPOCTPAHCTBA, MOAMHOKECTBA TOMOJIOTHYECKOTO
npoctpancTBa. Kpurepuii cBazHoctu. CBs3HOCTH  oTpe3ka. [Ipumepst
HECBSI3HBIX MHOKECTB Ha YMCJIOBOU mpsiMoil. OOpa3 CBSI3HOTO MHOKECTBA TIPH
HEIMPEPHIBHOM 0TOOpakeHnU. CBSI3HOCTh KaK TOMOJOTUYECKUM WHBAPUAHT.
KoMmItOHEeHTa CBSI3HOCTM TOYKHA B TOMNOJIOTMYECKOM MPOCTpaHCTBE. JIMHEnHas
CBSI3HOCTB.
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11. KoMIakTHOCTh MHOKECTBA B TOMOJIOIMYECKOM MPOCTPAHCTBE. 3aMKHYTOCTb
KOMITIakTa B xaycnoppoBoMm mnpocTpaHcTBe. OOpa3 KOMIIAKTHOTO MHOKECTBA
IpU  HENpPephIBHOM OTOOpakeHHH. KOMMAKTHOCTh Kak TOMOJOTUYECKUM
WHBapHUaHT.

Cnmcok BOIpPOCOB K 324€Ty

1. Ilapamerpu3oBaHHass  KpuBasg Ha  IUIOCKOCTH. PerynsipHble  TOYKH
napamerpusanuu. [lapamerprueckue ypaBHEHHS IPSIMOM U OKPY’KHOCTH.

2. Teopema o cTpoeHHM apaMETPU30BAHHON KPUBOM B OKPECTHOCTH PETYIISIPHOU
TOYKH. BpIBO/I MapaMeTpUUEeCKUX YPaBHEHUN LIMKIOUIBI.

3. OcobObie U HeocoOble TOYKM MHOXKECTBA, 3aJaHHOTO ypaBHeHHeM F(X,y)=0.
TeopeMa 0 CTpOEHMM TAaKOTO MHOXKECTBA B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTpuueckue ypaBHEHHs dJUIUIICA U TUTIEpOOJIbL. JlekapToB JIKCT.

4. VYpaBHEHMS KacaTeIbHON U HOpMaJIM K KPUBOM, 3aJaHHON YPaBHEHUSIMU:

a)y=f(x);  0)F(x,y)=0.

5. Pagnyc-BekTOp — mapaMeTpU30BAHHOM  KPHUBOM,  33JaHHOM B R3.
['eomeTpudecknii  CMBICH  NPOWU3BOAHOM  paaMyC-BEKTOpa. Y PaBHEHUE
KAacaTeIbHOM K MPOCTPAHCTBEHHON KPUBOMU.

6. Compukacaromascsi IUIOCKOCTh NPOCTPAHCTBEHHOM KpPHUBOU, €€ ypaBHEHHE.
Teopema 0 mopsAIKE KacaHUs KPUBOU U €€ CONPHUKACAIOIIENCS TNIOCKOCTH.

7. 3aMeHa TmapameTpa Ha [apaMETPU30BAHHOM KpuBOM. HBapHaHTHOCTH
CONPHUKACAIOLIENCA IUNIOCKOCTH OTHOCUTENIBHO 3aMEHBI ITapaMeTpa.

8. HarypanbHblii mapamerp KpuBoW. CBOWCTBO MPOU3BOJHOW paJnyC-BEKTOpA
KpUBOM IO HATypaJbHOMY ItapaMeTpy. HampasiieHne BTOpOW IPOU3BOJHOU
paguyca-BeKTOpa KpUBOM 110 HATYPAJILHOMY I1apaMeTpy.

9. BriBog dhopmyn dpene mis miockoi kpuBoi. KpuBusHa, ee reoMeTpUIeCKUA
cMmbIcil. KpuBbie ¢ HyJieBOM KpuBU3HOW. KpuBbIE C MOCTOSHHOM HEHYJIEBOU
KPUBU3HOM.

10.HatypanbHoe ypaBHEHHME TUIOCKOM KpuBoil. Teopema 00 omnpeaeaeHuu
IIJIOCKOM KpUBOW €€ HAaTypaJbHBIM YPABHEHHUEM.

11.Pa3noxenue paauyc-sekropa r(t) B psn Teitnopa. Kacanue KpHUBBIX, OPSIOK
KacaHus. Y CIIOBUs KaCaHMs BTOPOTO MOPSIKA.

12.Conpukacaromasicss OKpyKHOCTh IIJIOCKOW KpPHUBOM, BBIPAKEHUE €€ pajauyca
yepes KpUBU3HY KpuBOU. L{eHTp KpuBU3HBL, 3BOII0Ta. CBOKWCTBA YBOIIOTHI.

13.bunopmans, rJ1aBHas HOpPMAJIb, CIpAMIIAIOLIAs IIJIOCKOCTh
[apaMETPU30BAHHON ITPOCTPAHCTBEHHOM KPUBOW B PErYJISPHOM TOYKE, HX
YPaBHEHHS.

14.Bbruucienue BEKTOpPOB T, V, [ CONPOBOXIAIOIIETO TpEeXIpaHHUKA
IPOCTpaHCTBEHHOM KpuBoil. BbriBog ¢opmyn Dpene mnpocTpaHCTBEHHOM
KPUBOM.

15.KpuBu3Ha, KpydeHHE MTPOCTPAHCTBEHHOW KPUBOW, UX TEOMETPUUECKUN CMBICII.
Toukn crnpsAmIeHUs, TOYKHA YIUIOIIEHUs. KpuBbIE C HyJIEBONW KpHUBU3HOW U
HYJIEBBIM KPYUYEHUEM.
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16.HatypanbHble ypaBHEHHs MPOCTpaHCTBEHHOW KpuBoil. Teopema 00
ONpEIEJICHNH NPOCTPAHCTBEHHON KPUBOW €€ HaTypaJbHBIMA YPAaBHEHUSIMH.
17.0npenenenue riaagkod MNapaMeTPU30BAHHOM IMOBEPXHOCTU. BekTopHOoe
ypaBHEHHE  mnoBepxHOcTH. KoopauHaTHas ceTh Ha  MOBEPXHOCTH.
[TapameTpruueckue ypaBHEHHS TIIOCKOCTH U TEIMKOUA.

18.OnemMeHTapHass MOBEPXHOCTh Kak Tpaduk TIagkod (QYyHKIMH  JBYX
NepeMeHHbIX. TeopemMa O CTpPOEHHHM MMApaMETPU30BAHHOW IOBEPXHOCTH B
OKPECTHOCTU peryjisipHoil Touku. Ilapamerpuzanus UWIMHApPAa W KOHYyca
BTOPOTO MOPSIIKA.

19.0co0blie 1 HEOCOObIE TOUKM MHOXKECTBA, 33aHHOTO ypaBHeHHeM F(X, y, z)=0.
Teopema 0 CTpo€HHH TaKOrO MHOXECTBA B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTtpu3aius chepbl C MOMOIIBI0 TeorpapUUecKux KOOpAUHAT.

20.YpaBHEHHE JMHUM Ha IIapaMETPU30BAHHOW NOBEPXHOCTH. KacarenbHbli
BEKTOp K JIMHWM Ha IOBEPXHOCTH, €r0 BBIPAXKEHUE 4YEpe3 BEKTOPHI Iy U Ty.
VYpaBHEHHE KAacaTeIpbHOM IUIOCKOCTH WM HOPM&JIM K IapaMeTpPU30BaHHOMN
IIOBEPXHOCTH.

21.0pHocTopoHHue  moBepxHOCTH. Jluct Mebuyca, Oyteuika  Kieitna.
OpueHtanmss  noBepXHOCTH.  OpHEHTHpyeMblE W HEOPUEHTUPYEMBIE
IIOBEPXHOCTH.

22 JlnuHa kpuBoil Ha nmoBepxHocTH. [lepBas kBajgpaTuyHas popmMa MOBEPXHOCTH.
JIuHEeNHBIN 31EMEHT TUI0CKOCTH, C(ephl, HUINHAPA BPAILICHUS.

23.0mnpeneneHue TMOBEPXHOCTH BpPAlIEHHUs, BBIBOJ €€ MapaMETPUUYECKUX
ypaBHeHu#l. Top, nceBaocdepa, ux TMHEHHBIN 3JIEMEHT.

24.11oBEpXHOCTH MEPEHOCA, HUX JMHEUHBIM JJIEMEHT. JIMHEHWHBIA 3JIEMEHT
napabosioua.

25.BpluucneHre yrila MeEXAy KpPHUBBIMHM Ha IIOBEPXHOCTH. YTOJI MEXIY
KOOPJIMHATHBIMU JIMHUSIMHU. Y CJIOBUE OPTOTOHAJIBHOCTH KOOPAMHATHOM CETH.
3amaya 00 M30TOHAIBHBIX TPACKTOPHUAX Ha cdepe.

26.JIuneiiyaTass TOBEPXHOCTh, €€ ypaBHeHUs. llapamerpuueckue ypaBHEHUS
KOHYyCAa, IUJINHAPA, UX JIUHEUHBIN 3JIEMEHT.

27.3oMeTprueckoe oToOpakeHue nmoBepxHocre. Heobxoaumele U JOCTaTOYHBIC
yCIIOBUS U30METpUU. M30MeTpruueckoe 0ToOpaxKeHne reJIMKonia Ha KaTeHOUI.

28.Jlebopmarisa, u3rubaHue, HAJOXKHMOCTh. TeopemMa O  HaJIOKEHUHU
Pa3BEPTHIBAIOIIMXCS TOBEPXHOCTEN HA TIOCKOCTb.

29.KondpopmHoe oToOpakeHUe OJHOM MOBEPXHOCTH Ha Apyryro. HeoOxonumele u
JIOCTATOYHBIE YCIOBHSI KOHPOPMHOTO COOTBETCTBUS.

30.1U3orepmuueckne koopauHatbl. KoHdopMmHOe oTOOpakeHHe MOBEPXHOCTH Ha
mockocTh. Ctepeorpaduueckast IpOEKIIHSL.

31.HopManbHass KpuBH3HA KpUBOM, JIeKAlled Ha TIOBEPXHOCTU. Bropas
KBaJipaTuyHasi (hopMa MOBEPXHOCTHU, BEIYHCIICHUE €€ KO PHUITMEHTOB.

32.KpuBu3Ha TMHUM Ha NOBEPXHOCTH. KpHBU3HA HOPMAJIBHOTO CEYEHUSI.

33.I'maBHble HaANpaBJICHHWS W TJaBHbIE KPUBHU3HBI B TOYKE IOBEPXHOCTH, HX
BbrurciieHue. [lonHas (rayccoBa) v cpefHsiss KpUBU3HA MOBEpXHOCTH. IlosHas
KpPUBU3HA IJIOCKOCTH, chepsl, nceBaochepsl. Cpennssi KpUBU3HA MEIMKOUIA.

34.JIuHuM KpUBU3HBI Ha IOBEPXHOCTH, UX TUbdepeHInaTbHOE YpaBHEHHE.
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35.Knaccudukanus Touek noBepxHocTu. CTpoeHHEe MOBEPXHOCTH B OKPECTHOCTHU
AIUTUTNITUYECKOH, TUIIEPOOTUYECKON U MapaboInyecKOr TOUEK.

36.AcuMNTOTUYECKUE HANPABICHUS B TOYKE MOBEPXHOCTH. ACHMIOTOTHYECKHE
JIMHUH, UX CBOMCTBA. ACUMIITOTUYECKUE JIMHUK Ha Treaukonse. MUHUMAaIbHbIE
MTOBEPXHOCTH.

37./lepuBallMOHHBIE YPaBHEHUS IOBEPXHOCTH.

38.@opmynsl [Maycca-Iletepcona-Konanuu. Teopema I'aycca. CyiiecTBoBaHHE U
€AMHCTBEHHOCTh  IMOBEPXHOCTM C  3aJaHHBIMM IE€PBOMl W  BTOpOM
KBaJIpaTUYHBIMU (DOPMAMHU.

39.I'eone3nueckass KpUBH3HA KpHUBOW Ha TIOBEPXHOCTH. VIHBapMaHTHOCTH
reoJ1e3M4E€CKON KPUBU3HBI OTHOCUTEIBHO U3TMOaHHUS.

40.I'eome3nueckne JTMHUM Ha ToBepxHocTH. Juddepennmanbioe ypaBHEHHE
reoIe3NYECKUX JIMHUM, UX CBOMCTBA. [[BMJKEHME TOUKM IO NOBEPXHOCTH B
OTCYTCTBHE BHEIIHHUX CWJI. YPAaBHEHHE TIE€OJE3UYECKUX JIMHUA PUMaHOBOU
meTpuku ds’=du’+Gdv?.

41.1Tomyreonesnyeckas  mapaMmeTpu3anus — MOBEpXHOCTH.  Bux  mepsoi
KBaJpaTUYHOM  (QOpMBI  HpU  MOJIYTeOJE3UYECKOM  MapaMeTpu3aluu.
['eone3nueckas JIMHAA Kak KpaTyainias Ha IOBEPXHOCTH.

42.110BepXHOCTH MOCTOSTHHOM IayCCOBOUM KPUBU3HBI.

43.BpIpakeHue U1 T€OAC3NYECKON KPUBHU3HBI YEPE3 YTOI.

44 . Teopema ['aycca-bonne.

45.Teopema ['aycca-boHHE Ml K-CBSI3HBIX IOBEPXHOCTEW M ITOBEPXHOCTEH poAaa
D

46.1 eomeTpus HA TOBEPXHOCTAX NOCTOSSHHOW KPUBHU3HBI.

47.0npenenenne MeTpU4YecKoro mnpoctpancTBa. lIpumepsl. OTKpeITBIA 1IAD,
OTKPBITOE MHOYKECTBO.

48.0mnpeneneHrne METPUUECKOTO MPOCTpaHCTBA. [IpuMepbl U CBOMCTBA OTKPBITHIX
MHOJKECTB: OTKPBITOCTb OTKPBITOTO IIapa, OOBEAMHEHUS U IEpEeceueHust
(KOHEYHOTO YHUCIIa) OTKPHITHIX MHOYKECTB.

49.0npeneneHre TOMOJIOTMYECKOTO MNpocTpaHcTBa. lIpumepsl: meTpudeckas u
€BKJINJI0OBA  TOIOJIOTMM, JUCKPETHAas W aHTUAMCKPETHAas  TOIOJOTHH,
HOJIMPOCTPAHCTBO  TOMOJOIMYECKOr0  MPOCTpaHCTBa.  XaycaoppoBOCTh
METPUYECKUX IPOCTPAHCTB.

50.Axkcuombl  oTaenuMoOCTH.  [Ipumepsl  TONMOJOTrMYECKHX  MPOCTPAHCTB,
YIOBJIETBOPSIOIIUX aKCUOME T, HO HE YAOBJIETBOPSIOIINX aKCUOME T+1.

51.0mpeneneHue  TOMOJOTMYECKOTO  MpocTpaHCTBa. OKPECTHOCTh  TOYKH.
BHyTpeHHsIs1 TOUKa, BHYTPEHHOCTb, CBOMCTBO OTKPBITHIX MHOXKECTB U APYrue
CBOMCTBA BHYTPEHHOCTH.

52.Touka MPUKOCHOBEHHUS B TOIOJOTMYECKOM MPOCTPAHCTBE. 3aMbIKaHUE, €ro
CBOMCTBA.  3aMKHYTbIE = MHOXECTBA, OSKBUBAJEHTHOCTb  OINPEIACICHUM
3aMKHYTOI'O MHOKECTBA.

53.Touka NPUKOCHOBEHUSI, BHYTPEHHSISA, TPAaHUYHAsI, U30JIMPOBaHHAs, peAeIbHas
TOYKA MHOXXECTBA B TOMNOJOIMYECKOM IPOCTPAHCTBE. BHYTPEHHOCTS,
3aMbIKaHUE, IpaHula MHOKecTBa. [IpuBecTH mpuMep TOYKH MPUKOCHOBEHHSI
MHOJKECTBA, KOTOPasi HE SIBJIAETCS MPEACIbHON WA U30JIMPOBAHHON TOYKOM.
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54.Bcrogy IUIOTHBIE W HUTAE HE IUIOTHBIE MHOXECTBA B TOIMOJOTHYECKOM
npocrpaHcTBe. Kpurepuu, npumepsl.

55.HenpeppIBHOCT OTOOpakeHHUsT METPUUYECKUX IMpOCTpaHCTB. HempephIBHOCTH
OTOOpaXEHMsI TOIOJIOTMUYECKUX MPOCTpaHCTB. Kputepuil HenmpepbIBHOCTH
OTOOpaKeHUsI.

56.HenpeppIBHOCTH 0TOOpaxeHus TOIOJIOTUYECKHUX IIPOCTPAHCTB.
['omeoMOppU3M  TOIMOJIOTMYECKUX  MPOCTPAHCTB U TOJMHOKECTB
TOTOJOTHYECKOTO TpocTpaHcTBa. [lpuMepsl TOMEOMOP(HBIX MHOXKECTB.
Tononornyeckre NHBAPUAHTBHI.

57.0npeneneHre CBSI3BHOCTU TOIOJIOTHYECKOTO MPOCTPAHCTBA, MOJIMHOXKECTBA
TOITOJIOTMYECKOTO MpocTpaHcTBa. Kpurepuit cBsi3HOCTH. [IprMepbl HECBSI3HBIX
MHO>KECTB Ha YACIOBOU MpsiMOM. CBSI3HOCTh OTpE3Ka.

58.CBA3HOCTh MOJMHOXECTBA TOIMOJIOTHYECKOTO MpocTpancTBa. OOpa3 CBI3HOTO

MHOXKECTBA  MpPU  HEMpEphIBHOM  oToOpakeHuu.  CBSA3HOCTH  Kak
TOMOJIOTUYECKUI MHBApHUAHT. CBSI3HAsI KOMIIOHEHTA TOYKH B TOMOJOTHUYECKOM
MPOCTPAHCTBE.

59.KOMIIaKTHOCTh MHOKECTBA B TOIOJIOTUYECKOM MpocTpaHcTBe. [Ipumepsl
KOMIAKTHBIX ¥ HEKOMIAKTHBIX MHOXECTB. 3aMKHYTOCTh KOMIIAaKTa B
xayc0p(oBOM MPOCTPAHCTBE.

60.KoMmakTHOCT, MHOXKECTBa B TOMOJOTHYECKOM mpocTpancTtBe. (OOpas
KOMIAKTHOTO MHOKECTBa IPHU HEMPEPhIBHOM OTOOpaxeHuu. KoMmakTHOCTH
KaK TOMOJIOTUYECKUI THBAPUAHT.

Metoanueckue YKazaHus 1151 oﬁyqalomnxcn 10 OCBOCHMIO TN CHUIIIMHBI

Opranusys cBOI0 yueOHYI0 paboTy, CTYI€HThI JOJIKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXHUM M XapakTep ydeOHOH
paboThl MO M3YYEHUIO TEOPETUUYECKOTO Kypca, MPaKTUYECKOMY HNPUMEHEHUIO
W3YUYEHHOIO0 MaTepualjia, MO BBIIOJHEHHUIO 3aJaHUN JUI CaMOCTOSTEIbHON
paboThl, 10 UCIOJIB30BAaHNUIO UHOOPMALIMOHHBIX TEXHOJIOTUHN U T.1.

Bo-emopbix, 03HAKOMUTBCA C yKa3aHHBIM B METOJIMYECKOM MaTepuaje o
JUCHUIUIMHE TMepeYHeM Y4YeOHO-METOAMYECKHX H3IaHUH, PEKOMEHIYyEeMbIX
CTyJA€HTaM JJi MOATOTOBKM K 3aHATHUSM M BBINOJHEHUS CAMOCTOSTEIbHOU
paboThl, a TakXke C METOAUYECKMMH MaTepuajaMi Ha OyMaXHbIX W/UIU
ANIEKTPOHHBIX HOCHUTENSIX, BBINYIIEHHBIX Kaeapoil CBOMMU CHJIAMH U
IIPEAOCTABISIEMBIE CTYyIEHTAaM BO BpPEMsI 3aHSTHI.

CamocrosiTenbHast paboTa CTYJEHTOB, MPEAYCMOTpEHHass Yy4eOHbIM
IJJaHOM JIOJDKHA COOTBETCTBOBATH 00Jiee TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, GOpMUPOBATH HABBIKU HMCCIEIOBATENIbCKONM pabOThl U OPUEHTHUPOBATH
CTYI€HTOB Ha YMEHHUE IPUMEHATh TEOPETUUECKNE 3HAHUS HA TTPAKTHKE.

1. PaGora ¢ yuyeOHbIMH mocoOussMuU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, NPEXKJE BCEro, OBJAJETh OCHOBHBIMU IIOHATHUSMH 3TOU
muctuiuinHel. HeoO0XxommMo yCBOUTH OINpeesieHusl U MOHATHSA, YMETh MPUBOAUTH
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X TOYHBIC (DOPMYIUPOBKH, MPUBOIUTH MPUMEPHI 0OBEKTOB, YIOBICTBOPSIOIINX
TOMY orfpeaesieHno. Kpome Toro, Heo6XoauMo 3HaTh KPYT (PAKTOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. TpedyeTcs TakkKe 3HATh CBSI3U MEXKIY IMOHSATUAMH, YMETh
yCTaHaBJIMBAaTh COOTHOILIEHUS MEXIy KlaccaMd OOBEKTOB, OMUCHIBAEMBIX
Pa3JIMYHBIMU MOHATHUSIMU.

2. CamocrosiTeqibHOe u3yuyeHue TeM. CamocTosaTeNnbHas paboTa CTyICHTA
ABJISIETCA BAXKHBIM BHUJOM JIEATEIIBHOCTH, IIO3BOJISIIOIIMM XOpPOIIO YCBOUTH
W3y4aeMbIi TIPeIMET W OJHUM U3 YCJIOBHM JOCTHIXKEHHS HE0O0XOIUMOTO
KayecTBa IMOJATOTOBKM U MpodecCuoHaIbHON MEPEenoJroTOBKH CHEIHAIUCTOB.
OHa mpeanoyiaraer CaMOCTOATENIBHOE H3YYEHHE CTYIEHTOM PEKOMEHJIOBAHHOM
y4e0HO-METOJIMYECKON JIUTEpaTyphl, PA3TMUYHBIX CIPABOYHBIX MaTEpPHAJIOB,
HanucaHue pedeparoB, BHICTYIUIEHUE C JIOKJIAJIOM, MOATOTOBKY K JIGKIIMOHHBIM U
MPAKTUYECKUM 3aHATHUSIM, TOATOTOBKY K 3a4€Ty.

3. IHoaroroBka K mnpakTudyeckuMm 3aHaTusaM. [Ipu noaroroBke k
MPAKTUYECKUM 3aHATUSIM CTYJICHTaM PEKOMEHIYeTCs CIe0BaTh METOJIUYECKUM
PEKOMEHJIAIUAM I10 padoTe C Y4EOHBIMU MTOCOOUSMH, MPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJoccapusi. B rioccapuii MOJDKHBI OBITH BKJIIOYEHBI
OCHOBHBIE TIOHSITUSA, KOTOPBIE CTYJIECHTHl H3y4alOT B XOJI€ CAMOCTOSITEIbHOI
paboThl. {151 MOTHOTHI UCCIIEIOBAHUSI PEKOMEHIYETCsl BIIUCHIBATh B IJI0CCapUil U
T€ TEPMUHBI, KOTOPBIE CTYJIEHTaM OYJyT PACKPHITHI B XO/€ JICKIIMOHHBIX 3aHITUH.

5. CocraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTPaKEHBI OCHOBHBIE ITOHATHS
Tembl. J[1s HariasgHOCTH W yA0OCTBa 3allOMUHAHUSI HMCIOJIB30BAHBI CXEMbl U
TaOJTUIIBI.

6. IloaroroBka k 3avery. IIpy MOATrOTOBKE K 3a4E€Ty CTYJICHTHI TOJKHBI
UCIIOJB30BaTh KaK CaMOCTOSITENIbHO TIOJTOTOBJIEHHBIE KOHCHEKTHI, TaK U
MaTepualibl, HOJYYEHHBIE B XO/I€ 3aHATHI.

KadecTBO yCBOEHHMS CTYAEHTOM Ka)XXIOW JUCUUIUIMHBI oneHuBaerca no 100-
OAJITBHOM 1IKaJIe.

NurterpanpHasi pedTuHroBas olleHKa (0ami) 1o Kaxjaomy (mepuomay
OoOyd4eHMs) CKJIaJbIBa€TCd M3 OICHKM TeKylled paboThl CTYIAEHTOB Ha
CEMHUHAPCKUX M TMPAKTUYECKUX 3aHATUSAX, BBIIOJIHEHUS HWHIMBUAYaIbHBIX
TBOPYECKUX 3aJaHUMl M JIp. W OIEHKH 3a BBIMIOJHEHUE CTYJIEHTOM Yy4eOHOTO
3aJlaHds TIPU PEUTHMHTOBOM KOHTpoOJe ycreBaemoctu. [Ipu 3toM goss 6amios,
BBIZICJICHHBIX HAa PEUTHMHIOBBIM KOHTPOJIb HE MOJDKHA mpeBbimaTh 50% o01mein
CYMMBbI 0aJJIOB JAHHOTO MOJYJIA (eproia 00y4eHus).

MakcuMmanbHas cymMma OaIoB 10 y4eOHOM JTUCITATIIINHE,
3aKaHYMBAIOIICHCS 3a4eToM, IO HTOoraM cemectpa cocrapiser 100 GammoB (50
6amnoB — 1-it moayne 1 50 6amioB — 2-it MOTYIb).
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Crynenty, Habpasiuii 40 6anioB U BhIIIE IO UTOTaM pabOThI B CEMECTpE, B
HK3aMEHAIIMOHHOW BEJAOMOCTM U 3aU€THOM KHIKKE BBICTABIISIETCS OIICHKA
«3auteHoy». CTyneHty, HabpasiieMy /10 39 6ai10B BKIIIOUUTENLHO, C/IAET 3a4eT,

CornacHo mojxojaM OalIbHO-PEHTHHTOBOM CHCTEMBI B PaMKax OLEHKH
3HAHUW, YMEHUU, BIAJeHUN (YMEHUN MPUMEHSTh) U (WJIM) OMbITA ACATEILHOCTH
JUCIUIUTMHBI YCTAHOBJICHBI CIIEAYIONINE aCTIEKTHI:

Copneprxkanve y4eOHOW TUCUMILIUHBI B paMKaX OAHOTO CEMECTpa JACNUTCA Ha JiBa
Monayns (mepuoja oOydenwus). Ilo oxoHyaHuum Moayns (mepuoma oOydeHUs )
OCYUIECTBIISIETCSl PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUI CTYJEHTOB.
Cpok#u npoBeieH!s] PEUTUHTOBOTO KOHTPOJIS:

ocennuu cemecmp — | pEeUTUHTOBBIM KOHTPOJb YCIIEBAEMOCTH ITPOBOAUTCS
coriacHo rpaduky ydeOHOTO mporiecca, I pedTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIB€ TMOCJeOHUE Henenu (aKTUYECKOro 3aBEpILEHUs ceMecTpa Mo TIpauky
y4eOHOro mpolecca;

gecennull cemecmp — | pedTUHTOBBII KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS
coryacHo rpaduky ydeOHoro mnpotecca, Il peTHHIOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIBe mocieqHue Heaenu (aKTUYECKOTO 3aBEPIICHUs CeMecTpa Mo Tpaduky
y4eOHOro Ipolecca.

VII. MarepuajibHO-TeXHUYECKOe o0ecredeHre JUCHUTITUHbBI

OcHalleHHOCTD

HaunmenoBanue
CHEeHHAILHBIX® MOMEIIeHM I
M MOMeELIeHuH IJIA

CHelHAJILHBIX
NoMeIlleHu u
NMoOMeIleHn 115

IlepevyeHb JIULIEH3MOHHOTO
NMPOrpaMMHOIo odecrie4eHmsl.
PeKkBU3UTHI NOATBEP:KIAIOIIETO

CaMOCTOSITE/ILHOI Pa0doThl |CAMOCTOATENbHOM | JOKYMEHTa
padoThI
VYuebnas aynuropus mist | Komnaexkm yueonoii | Google Chrome — OecrutaTHO

MPOBEJICHUS 3aHATHI
JICKITUOHHOTO THIIA, 3aHITHHI
CEMHUHAPCKOT0 THUIIA,
KYpPCOBOTO MIPOEKTHPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
paboT), rpynmnoBbIX U
WHUBUIYaIbHBIX
KOHCYJIbTAIlUH, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTallnH,
yuebnas ayoumopus.: Ne 224
(170002 Teepckas oo, 2.
Tsepw,
nep. Cadoesuii, 0. 35)

YyeOHast ayTuTOpus s
MPOBEJICHUS 3aHATUN
JIEKUMOHHOIO TUIIA, 3aHATUH

Mmebenu, npoekmop,

HacmeHHbll npoeKy.

9KPaH,
DPEYUPKYIAMOop.

Komnnexm
yueonou mebenu,
UHMEPAKMUBHASL
cucmema.

Kaspersky Endpoint Security 10 mis
Windows — AKT Ha nepeaauy npas
[TK545 ot 16.12.2022

Lazarus — GecruiatHo

OpenOffice — 6ecruiatHo
MHoropyHKIIMOHaNbHBIN

penaktop ONLYOFFICE GecrnuiatHoe
I10 — 6ecninaTHO

OC Linux Ubuntu 6ecrutatHoe 10 —
OecriaTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 nms
Windows — AKT Ha niepeiady npas
ITK545 ot 16.12.2022
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CEMHUHAPCKOT0 THUIIA,
KYpPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHU ST KYPCOBBIX
paboT), TPYNIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTaIlNi, TEKYIIEro
KOHTPOJIS U IPOMEKYTOUYHOU
aTTecTaluu,
yuebHas ayoumopus. Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Cadosuii, 0. 35)

Lazarus — GecrutatHo

OpenOffice — GecrmaTHO
MHoropyHKIIHOHATBHBIN

penakrop ONLYOFFICE 6ecratnoe
[1O — 6ecmmaTHO

OC Linux Ubuntu 6ecrutataoe I10 —
OecriaTHO

VIII. CBenenusi 00 00HOBJIEHUM padoyeii MPOrpaMMbl JUCHUILTAHBI

Ne OO0HoBIeHHBII Onucanue BHeceHHbIX | /laTa u Ne mporokoJia
ILI. | pa3gesa padouei U3MEHEeHM U 3acenanusi Kageapsoi /
NpOrpaMMblI MeTOIMYECKOro
AUCHUIIMHBI coBera (pakyJbTeTa,
yTBepAMBIIEro
HU3MEHECHUS
1 | V. YueGHo- 1) Pexomennyemas Pemenne nayuso-
MCTOANYECKOC 1 JUTEpaTypa — METOJMYECKOT0 COBETA
MH(POPMALIMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATHYICCKOLO
obecrieueHue
TUCLHILTHHbI (dakynbreTa (MPOTOKOI
Nel o1 20.09.2022 1.)
2 | V. YueGHo- 1) Pexomennyemas Pemienue nHay4Ho-
MCETOAMICCKOC 1 JuTEpaTypa — METOAMNYECKOT0 COBETA
UH()OPMALIMOHHOE | aKTyalM3alus CIHucKa MATEMATIICCKOLO
obecnieueHue
iy bakynpreTa (MPOTOKOJ
Nel ot 19.09.2023 r.)
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