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|. AHHOTAIIMA

1. lean ¥ 321249 JUCIHHILIMHBI

Llenv — copMupoBaTh TPEACTABICHHE O KOMIUICKCE HJICH M METOJIOB
Kiaccuyeckor  audepeHnnaabHOil  T€OMETPUH, Pa3BUTh MAaTEMaTHYCCKYIO
KyJIbTYpy CTyJACHTAa W TOATOTOBHTh €0 K YCBOCHHUIO JPYIHX OCHOBHBIX
MaTEeMaTHYECKUX KYPCOB.

3aoayu:

1) ¢dyngameHTaTbHAS TOATOTOBKA IO JH(PQEpEHIINATBHON TEOMETPHUA W
TOIIOJIOTHH;

2) oBlajcHUE MeToJIaMu JH(PEepeHITHATBHON TeOMETPHUN U TOIOJIOTHH;

3) oBlmaJCHWE  COBPEMCHHBIM  MAaTEMaTHYCCKHM  aIlllapaToM
JTATBHEHIIIETO UCTIOIB30BAHMS B TIPUIIOKCHHSIX.

JJIsL

2. MecTo tucuuniMHbl B cTpykType OOII

JlucumiiauHa OTHOCUTCS K 00s3aTenbHON yacTu Os0ka 1 yyeOHOro maHa —
K JUCHUIUIMHAM, (OPMHUPYIOIIMM YHUBEpCalbHble U 0OLEenpodeccuoHaIbHbIE
KOMITETEHLINH.

JUis ee yCHEIMIHOIO OCBOCHHMA HEOOXOAMMBI 3HAaHUA U  YMEHUS,
npuoOOpeTeHHbIE B pe3yjbTaTe OO0y4YyeHHs AUCHUIUIMHAM «AHaJIUTHYECKas
reoMeTpus», «MareMatnueckuil aHanuz», «luddepenunansupie ypaBaeHus». Ot
YCHEIIHOCTA OCBOCHUSI JUCHUIUIMHBL B 3HAYUTEIBHOW CTENEHU 3aBUCUT
3 ()EeKTUBHOCTH AaJIbHEHUILIEr0 00YUYEHUs CTY ICHTA.

JucuurminHa uzydaetcs Ha 3 kypce (5 cemecTp).

3. O0beM gucHMILIMHBI: 3 3aueTHbIe equHuIpl, 108 akageMHUuecKUX 4acoB, B TOM
quce:

KOHTAKTHAA ayIMTOPHAasi padoTa: exin 34 yaca, mpakTUYecKue 3aHaTus 34 Jaca;
camocrositeibHas padora: 40 yacos.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] 1O JMCHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMH Pe3yJIbTaTaMH OCBOCHHs1 00pa30BaTe/IbHOU MPOrPaMMBbI

[InaHnpyemsle pe3ynbTaThl OCBOCHUS [Tnanupyemble pe3yabTaTbl 00y4eHuUs 10 AUCLUILINHE
00pa3oBaTeIbHON MPOrpaMMBbl

(bopmupyembie KOMIIETEHITHH)

€CTECTBEHHBIX HAyK, M HCIIOJIb30BaTh
UX B MPOGeCcCHOHATIBHON IeSITETbHOCTH

OIIK-1 Cnocoben npumenats | OIIK-1.1 OcymectBiaser oTOOpP TEOPETHUECKOTo H
(byHIaMeHTaTbHbIE 3HAHUS, | IPAKTUIECKOTO MaTepraa

MOJTy4YEeHHbIE B obnmactu | OIIK-1.2 Pemraer  TumoBble 3aauyd B paMKax
MaTEMaTHYECKUX " (nmm) | npodeccuoHaNbHON AESITEIbHOCTU

OIIK-1.3 Mcnonb3yeT pa3iauyHble METO/bl U MPUEMBI
pelIeHus 3a/1a4 npodeccuoHAIbHOMN 1eATeIbHOCTH

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS

3aueT (5 cemectp).

6. SI3bIKk NpenogaBaHus PYCCKHIA.




Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasaejam) ¢
yKa3aHWeM OTBEJICHHOI0 HAa HHUX KOJIMYeCTBa aAKaJeMHUYeCKHX YacOB M BH/IOB
YUeOHBbIX 3aHATHH

KonrakTHan Camocro-
paborta SITeJIbHASA
Y4eOHas nporpaMMa — HAaUMeHOBaHue pa3aesioB | Beero | Jlekuun | Ilpak- padora, B
U TeM (gac.) THYeC- | TOM 4YHCIe
KHe 3a- | KOHTPOJIb
HATHS (uac.)
Yacts 1
1. TIpocras kpuBas (rpaduk 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
IUIOCKOM MMapaMeTPU30BAHHOW KPUBOU B
OKPECTHOCTH PETYIISIPHOU TOUKHU.

2. Teopema 0 CTpOCHHH MHOKECTBA, 2 1 1 0
3a1aHHOrO ypaBHeHueM F(x,y)=0, B
OKPECTHOCTH HEOCOOOH TOYKHU; BUIBI
0CcO0BIX TOYeK. JIekapTOB JIUCT.

3. KacarenpHas 1 HOpMaJIb K IIOCKOW KPUBOM, 3 1 1 1
VX ypaBHEHUS. ['eoMeTpruecKuil u
(bu3UYeCKUil CMBICT TPOU3BOTHON pagnyc-
BEKTOpA MTapaMeTPU30BAaHHON KPUBOM.

4. TIpocTpaHCTBEHHBIE KPUBBIE. 3 1 1 1
[TapameTpu3oBaHHBIE KPUBHIE B
npoctpanctBe. KpuBas BuBnanu, BUHTOBas
nuHud. CTpoeHHue NPOCTPAaHCTBEHHOU
[apaMeTPU30BaHHOW KPUBOU B OKPECTHOCTHU
PETYISIPHON TOUYKH.

5. Comnpukacaromasicst mioCKOCTh 3 1 1 1
IIPOCTPAHCTBEHHON KPUBOH, €€
WHBAapUAHTHOCTb OTHOCUTEIBHO 3aMEHbI
napamerpa. Teopema o nopsiike KacaHus
KpUBOH U €€ CONpUKacaOUIeiCsl MIIOCKOCTH.

6. Jmuna nyru kpuoid. HaTypanbHblit 3 1 1 1
napametp. CBoKCTBa IEPBOM U BTOPOU
ITPOU3BOJIHOM paINnyC-BEKTOPA 110
HaTypajlbHOMY HapaMeTpy, UX PU3NYECKUN
CMBbICII. BEeKTOp riiaBHOM HOpMAJIH.
I'eometpuueckue oOpasbl, CBS3aHHBIE C
TOYKOM MPOCTPAHCTBEHHOW KPUBOH, X
YpaBHEHHUSI.

7. Kpususna kpuBoil. KpuBusHa kak Moaysb 3 1 1 1
BTOPOW IPOU3BOJHOM OT paJlyC-BEKTOpA 10
HaTypaJIbHOMY IlapameTrpy. Touku
cupsmieHuus. Kpussle ¢ HyneBoin
KpuBHU3HOU. KprBU3HA OKPYKHOCTH.

8. ®opmynbl @pene 1 MPOCTPAHCTBEHHON H 3 1 1 1
I0cKoi kpuBoi. Kpyuenue, ero
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F€OMETPUYECKUNA CMBICH.. TOUKM
yiouieHus. Kpusbie ¢ HyJIEBbIM
KpyueHreM. GOpMyIibl U1 BBIYUCICHUS
KPHUBHU3HBI U KPYUYECHHSI.

ITopsnok kacanus kpuBbIX. Teopema o
MOPSIAKE KaCaHUs IJIOCKUX KPUBBIX, OJTHA U3
KOTOpPBIX 3aJlaHa HESIBHO, 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
MapaMeTPUUIECKUX YPAaBHEHUN IIJIOCKON
KPHBOM I10 €€ HaTYPAJIbHOMY YPAaBHEHUIO.

11.

[Ipocras moBepXHOCTH (rpaduK riagKoi
¢byukun z=f(X,y)). ['magkoe orodOpakeHne
JIBYMEPHOI 00J1acTH B TPEXMEPHOE
MPOCTPAHCTBO. PerynspHbie TOUKH.
Crpoenne oOpa3a B OKPECTHOCTH
peryisipHoit Touku. Onpenenenue
napaMeTpru30BaHHONW MOBEPXHOCTH.
KoopanHaTHas ceTb Ha MOBEPXHOCTH.
[TapameTpuyeckue ypaBHEHHUS IUIOCKOCTH,
cdepsl, reTMKoN1a, IMJIUHIPa U KOHYCA.

12.

Teopema o cTpoeHHM MHOKECTBA, 3alaHHOTO
ypaBHenueM F(X,y,z)=0, B okpecTHOCTH
Heoco0oii Touku. [Tapamerpuueckue
YPaBHEHHUsI IOBEPXHOCTEH BTOPOTO
NOpSAKA..

13.

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

14.

JInrHa kpuBOW Ha MoBEpXHOCTHU. [lepBas
KBaJpaTHyuHas (popMa MOBEPXHOCTH.
JIMHENHBIN 27IEMEHT IUTIOCKOCTH B IEKAPTOBBIX
U TIOJISIPHBIX KOOpJIUHATAaX, chephl B
reorpaguuecKux KOOpJrHATAX,
HWIMHIPUYECKOU U KOHUYECKOU
MTOBEPXHOCTEM.

15.

Brruncnenue yria Mexay KpUBbIMHU Ha
MTOBEPXHOCTH. YTOJI MEXIY KOOPIUHATHBIMU
JIMHUSMM.

16.

[Tnomanp 061acTy Ha TOBEPXHOCTH.

17.

IToBepxHOCTH BpaleHus, UX
napamerpudeckue ypaBuenus. Top,
KaTeHou 1, rcesnocdepa. JInHeHbIN
AJIEMEHT MOBEPXHOCTH BPAILICHHUS.

N W

==

e

o

18.

JInnenyartsie U pa3BEPTHIBAKOIINECS
TOBEPXHOCTH.




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

21.

HopmanbHas kpuBU3HA KPUBOH, JISKaILEH
Ha oBepxHOoCTU. Bropast kBagpaTuyHas
(bynnamenTanpHas) hopmMa MOBEPXHOCTH.

22.

KpuBu3Ha miockux ceyeHui MOBEpXHOCTH.
Teopema Menbe.

23.

WNunukatpuca J{roneHa, kiaccudukamms
TOYEK Ha MMOBEPXHOCTH.

24.

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

25.

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

26.

ACUMIITOTUYECKHAE HATIPABIICHUS U
ACUMIITOTUYECKUE JIMHUU HA TOBEPXHOCTH,
X CBOMCTBA. MUHUMAaJIbHBIE TOBEPXHOCTH.

217.

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

28.

JlepuBanMoOHHbBIE YPABHEHUS TOBEPXHOCTH.

29.

®opwmyisl ["aycca-Iletepcona-Konmaru.
Teopema ['aycca CyiiecTBoBaHuE U
€MHCTBEHHOCTb MOBEPXHOCTH C 33JJaHHBIMU
[IEPBOM U BTOPOM KBaJApaTUYHBIMU
dbopmamu.

NN
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30.

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

31.

['eone3nveckre TMHUN HA IOBEPXHOCTH, X
cBoicTBa. [luddepenimanbabie 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
KpaTyaiiasi JMHUSL Ha TIOBEPXHOCTH.

33.

IToBepXHOCTH MOCTOSIHHON IrayCCOBOU
KpPUBHU3HBI.

Yactnb 2

1.

MeTtpudeckoe mpocTpancTBO. OTKPBITHIN
ap, OTKPbITOE MHOKECTBO, OTKPBITOCTh

00BbEIMHEHUS U TIEpECEUCHUS (KOHEYHOTO
YHUCJIa) OTKPBITHIX MHOXKECTB.

w| o

o

— o

o

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

AxcuoMsbl oTaenuMocTu. [Ipumepst
TOTIOJIOTUYECKUX MPOCTPAHCTB,
yIIOBJIETBOPAIOIMUX akcuome Tk, HO He
yIIOBJIETBOPSIOIINX aKCUOME Tk+1.
XaycnoppoBoCTh METPHUECKHUX
MIPOCTPAHCTB.

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

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

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

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

HenpepsiBHOCTE 0OTOOpakeHUs
METPHUYECKHUX MpocTpaHCTB. HenpepbhIBHOCTH
O0TOOpaXKeHUST TOMOJIOTMIECKUX
npocTpancTB. Kputepuil HenmpepsIBHOCTH
0TOOpaXeHUsI.

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

10.

CBSI3HOCTB TOMOJIOTHYECKOTO TIPOCTPAHCTBA,
MOJIMHOKECTBA TOMOJIOTHYECKOTO
npoctpancTBa. Kpurepuit CBA3HOCTH.
CBsI3HOCTB OTpe3Ka. [IpuMepbl HECBSA3HBIX
MHOECTB Ha YHCJI0BOH mpsimoii. O6pa3
CBSI3HOT'O MHOXKECTBA MPU HEMPEPHIBHOM
otoOpakeHUU. CBSI3HOCTh KakK
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TOIOJIOTHYECKU MHBapuaHT. Kommonenra
CBSI3HOCTH TOYKH B TOITOJJOTHYECKOM
npocTpaHcTBe. JInHeHas: CBA3HOCT.

11. KoMmakTHOCTh MHOKECTBA B 3 0 0 3
TOIIOJOIHYECKOM IPOCTPAHCTBE.
3aMKHYTOCTh KOMIIAKTa B Xayca0p(hoBOM
npoctpancTse. O0pa3 KOMIAKTHOTO
MHOYK€ECTBA IIPH HENPEPHIBHOM
oToOpaxennu. KOMIIaKTHOCTh Kak
TOIOJIOTMYECKUI MHBAPHAHT.

Utoro 108 34 34 40

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanuie yueOHOM AUCIMIUIMHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHATUN U Pa3TUYHBIX (POPM CaMOCTOATEIHHON PaOOTHI CTYACHTOB.

Taioke Ha 3aHATHSIX TMPAKTUKYETCS CaMOCTOsITeNIbHasi paboTa CTYJCHTOB,
BBITMIOJIHEHUE 33/1aHUl B MAabIX TpYyMNax, MUCbMEHHBIE PAa0OThI, MOJIEIUPOBAHUEC
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTOYHbIM MAaTepUalioM, MPUBJIEKAIOTCS
pecypebl cetn INTERNET. Kype npemycmatpuBaeT BBINOTHEHHWE KOHTPOJBHBIX U
CaMOCTOSATENIFHBIX PA0O0T, MUCbMEHHBIX JIOMAlIHUX 3agaHui. B kauectBe (opm
KOHTPOJISI UCTIOJIB3YIOTCS Pa3JIMUHbIE BAPUAHTHI B3aMMOIPOBEPKU Y B3AUMOKOHTPOJIS.

HNHTEepakTHBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
IPENoJIaBaTesis ¢ APYroi, a TakKe CTYJIEHTOB MEXIy cOOOM M ¢ IMpenojaBareiemM
BO BpeMsl IPAKTUUECKUX 3aHSTHI.

OopazoeamenvHble mexHOI02UU

1. JIuckycCcHOHHBIE TEXHOJIOTUU

2. Undopmarmonnsie (1iudpoBsie)

3. TexHOIOTUM PA3BUTHS KPUTHUYECKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyuenus

1. AKTUBHOE ClTyIlIaHue

2. JIekmus (TpaauIIiOHHAS)

IV. OueHouHble MaTepuajbl Uil NMPOBeJdeHUs TeKylIeld U NMPOMeKYTOUHOM
arrecTauuu

1. Ouenounvie mamepuansl 0141 nposedeHus meKyuiei ammecmayuu

Tembl KOHTPOJILHBIX Pa00T
¢ METOAUYCCKUMH YKA3AHUSIMH 110 MOATOTOBKE K HUM

1. [TapameTpU30BaHHBIE KPUBBIE

HayuuTbcs CTpOUTh KPUBYIO, UCCIEAOBATh €€ CBOMCTBA, HAXOAUTh €€ ACUMITOTHI,
TOYKU Tiepernba, TOYKH CaMOIEPECEUYCHHs, HEPETyJSpHbIE TOYKH, JIOKAIHHBIC
HKCTPEMYMBI, TIEPEXOUTH K OOIIMM YpaBHEHUSIM U UCCIIENOBATh OCOOBIE TOUKH.




1) Tloctpoiite mapameTpuzoBaHHyr0 KpuByro X=X(t), y=y(t). Haiinure ee
ACUMIITOTHI, TOYKHU Mepernuda, TOYKM CaMOIEPECEUYECHHs, HEPEryJISIpHbIE TOYKH,
JIOKaJIbHbIE dKCTpeMyMbI GyHKIHi X(t), Y(t).

2) HWckmrouute mnepeMeHHyro { M3 3alaHHBIX [MapaMETPUUYCCKUX YpPaBHCHHIA,
HalMTe ypaBHCHHE COOTBETCTBYIOIEH o0Iel kpuBoi F(X,y)=0 u onpenenute ee
nopsaok. Halimure ocodble TOYKHU 3TON KPUBOM.

( t2+t3 r fﬁ

¢ T : 5

= — _, — = —Q0.

! t | YT T \ 1 +¢2

t2

o= t- ), a2 = 7
t2

{
(@) {y: g O 0@

-3
t:‘i

~
L
—_

~

T 1+ T Ty se
L \9_124-1:2' \9_144-1:5'
=1t +1 r=1 T =t
(10) - ’ (11) - 3’ 5 (12) - . 5
y=1t-—1/t. y =1t —t°. y =t —t°.

2. O00011IeHHbIE ITUKIIOU/IBI U TJIAHETaPHBIE KPUBBIC

BbIBoIUTh  ypaBHEHUS  LUKIOUAbI,  OSMNHUIUKIOWAbBI W TUIOLUKIOUIBI,

JIBYXbBAPYCHOM HUKIOUABI. HaliTn 1yIMHY OJTHOW apKW LIMKJIOW/IBI.

3. UccnenoBanme  KpWBBIX, 3aJaHHBIX  HEKOTOpBIM  nuddepeHmuaibHo-
F€OMETPUYECKUM CBOMCTBOM

BriBo ypaBHEHHSI KPUBOW MO 3aJlaHHOMY Aud@epeHInanbHO-TeOMETPUUECKOMY

CBOMCTBY.

4. Orubaroias ceMencTBa MIOCKUX KPUBBIX

BriBOJ ypaBHEHUS AUCKPUMUHAHTHON KPUBOM M OTHMOAIONIEH CeMENCTBa MIOCKUX

KPUBBIX.

5. DBoIIIOTA ¥ PBOJILBEHTA, HATYPAJIbHOE YPAaBHEHUE TIJIOCKOW KPUBOM

YpaBHEHHE CONPUKACAIOLIENCS OKPYKHOCTHM 3aJaHHOM KpPUBOM B TOUKE,

ONPEAEIUB €€ PaIuyC U LEHTP; MOPSIAOK KaCaHUsl KPUBOM U OKPYKHOCTHU B 3TOU

TOYKE, 3BOJIIOTA U DBOJIbBEHTA.

6. 'eomeTpuueckue o0Opa3bl, CBA3aHHBIC C MPOCTPAHCTBEHHON KpuBOH. KpuBu3Ha
Y Kpy4EHUE

Hayuntbca HaxoauTh 171 3aJaHHOM MApaMEeTPU30BAHHOW MPOCTPAHCTBEHHOU

KpUBOH a) KpUBU3HY M KpydeHHE; 0) ypaBHEHUs KacaTeIbHOM, COMpUKacaroueics

IJIOCKOCTH, TJIaBHOM HOpMalld M OMHOpMAaiu, a Takxke pernep dpeHe B 3aAaHHOU

TOYKE;, B) JJIMHY JYTH; T) TOYKUA CIPSMIICHHS M YIUIOUIEHUS; 1) HATypaJbHBIC

YpaBHEHUS

7. JIunenyatsie MOBEPXHOCTH

Hayuurtbcs BRIBOOUTH YpaBHEHUE 3aJaHHOM JINHENYATHIE IOBEPXHOCTH.

8. OpuenTanus nmoBepxHoctu. OJHOCTOPOHHUE TOBEPXHOCTH

Hayuurtscs onpeneinsTe, BIsSETCs JIM TOBEPXHOCTh OJTHOCTOPOHHEM.

9. PumanoBa MeTprKa Ha TOBEPXHOCTU
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Ha moBEpXHOCTH ¢ 3aJaHHBIM JIMHEWHBIM 3JIEMEHTOM HAYYUTHCS HAXOAUTH [IMHbI
KPUBBIX, YIUIbI M ILIOIIA(s 00JIACTH, OPTOrOHAIBHBIE TPAEKTOPUH CEMEMCTBA.
10. IToBepXHOCTH BpalleHUs. ACUMITOTUYECKUE JTUHHUM
Hay4uThcsi HAaXOOUTh ITAPAMETPUYECKUE W OOLIee YypaBHEHHS MOBEPXHOCTU
BpAIllCHHUs, €€ AaCUMITOTUYECKUE JIMHMH, MOJHYI M CPEJHION KPUBH3HY,
HOPMaJIbHYIO KPUBHM3HY IMHHM, a TaKKe IJIABHbIE KPUBHM3HBI MOBEPXHOCTU B
IPOU3BOJILHOM TOUYKE, TUII TOUEK MOBEPXHOCTH.
11. Tonosioruyeckure NpOCTPaHCTBA
Heo0Xx011MMO M3y4UTh CBOWCTBA TOMOJIOTHYECKHMX IPOCTPAHCTB, YCBOUTH aKCHOMBI
OTJETUMOCTH, TIOHATUS BHYTPEHHSS TOYKa, IPEAEIbHAsd TOUKA, IPaHMYHas TOYKa,
TOYKa [PUKOCHOBEHWS, M30JMPOBAaHHAs TOYKA MHOKECTBA, CBA3HOCTD,
KOMIIAKTHOCTb, ~ BHYTPEHHOCTh,  3aMbIKaHWE, TIPaHHMId  MHOXECTBA B
TOIIOJIOTHYECKOM IPOCTPAHCTBE.
12. Metpuueckue npocTpaHcTBa
HeoOXoauMoO B TEOpUM M Ha INPAKTUKE M3YyYUTh CBOMCTBA METPHUKU U
METPUUYECKOTO MPOCTPAHCTBA, YCBOMTH IIOHATHS BHYTPEHHSS TOYKA, MpEACIbHAs
TOYKa, TPaHMYHAs TOYKA, TOYKA IPHUKOCHOBEHHS, H30JMPOBAHHAA TOUYKA
MHOYKECTBA, BHYTPEHHOCTh, 3aMBIKAHWE, I'PAHUIIA MHOXKECTBA B METPUUECKOM
IPOCTPAHCTBE.
1. flsnsiercs u yuxmus p(z,y) METPUKOI HA MHOXKECTBE BElECTBEH-

ubix aucen IR? B ciyuae orpunaressroro orBera npuayMaiite (U HCIOMb-
3yiiTe Jasiee) APYTYIO HENPEPHIBHYIO METPUKY p(Z,y), ONIMYHYIO OT CTaH-
pTHO# eBKIMIOBOH py(x,y) = |z — y| u or Gyukumii p(z,y) B apyrux
PHAHTAX 3a/IAHKS.

7

2. Hokaxure, uro orobpaxenue f : (IR, p) = (R,pz), rpe f(z) =z,
siBjisiercs TomeoMopduzmom. JlokaxknTe, 9T0 0TOOpaXKEHHe ¢ MOMOIIBIO
Toli e pynkmuu npocrpancrea (IR, p) B mpOCTPAHCTBO U30IUPOBAHHBIX
touek (IR, p;) (cm.upumep 3) romeoMopdH3MOM HE ABJISETCS .

3. [IpuBosg Kparkue J0Ka3aTeJbCTBA CO CCBUIKAMHI HA OIPE JeIeHHus,
yKaKuTe Kakyo-1ub0 a) BHYTPEHHIOW TOUKY Zg MHOXKecTBa A (eciu cy-
mecTByer); 0) HpeeIbHyI0 TOUKY 71 & A; B) IPAHHYHYIO TOUKY Tg MHO-
xkectea A; r) uzoiuposannyo 104Ky 3 € A (ecau cymecrsyer). Haiimu-
Te 1) BHyTpeHHOCTH A; €) 3ampikanme A; x) rpanuimy 0A; 3) MHOKECTBO
npegeabbix Touek A’ s MEOXKecTBa A B METPHYECKOM NPOCTPAHCTBE
(R, p).

4. densiercs s muOXKecTBO A B Merpuueckom mpocrpanctse (IR, p)
a) BCIOJLy ILIOTHBIM, 0) HUT/e He IIOTHBIM?

(1) pley) =z —y2, 4= U {1}u(,2).

n=1

(2) p('L:y) = |3"3_93|: A= QU(_I?I)'
(3) p(:r:,y) - |:":2 _yzla A= (0?1)\Q

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

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmayuu

[Tnanupyemblit
00pa3oBaTeIbHbIN Kpurepun oniennBanus
pe3yibpTar Tunossie KOHTPOJIbHBIC 3alaHUA
U 11IKaJIa OLICHUBAHUS
(KoMITeTEeHITHS,
WHMKATOP)

OIIK-1 Crnocoben 1. ITpoBepbTe PEryasipHOCTD e [lonHo u npasuibHo
MIPUMEHSTh napaMeTpHu3aluy 1 HalauTe 0coOble Oambl omeemvl Hda
(byHraMeHTaIbHBIC TOYKH KpuBOit X=2(sht-cht), y= ch t-sh t, 8ce  noCmasiieHHbvle
3HAHWS, TIOJTy4eHHbIe B | Z=€ V2, 80NpOCHl,
obacTu 2. Haligure mymmHy 1yru KpUBO# X = COS t, npuseoeHvl
MaTEeMaTH4ECKUX U y =sint, z =t, nexareil BHyTpH apa HeobxoouMmble
(11M) eCTECTBEHHBIX X2+y?+7°=2. HaiifuTe HaTypasIbHbIil npumepul, CmyoeHm
HayK, U UCTIOJIb30BaTh | MapaMeTp S Ha ATON KPUBOM. nokasvleaem
HX B 3. Halinure ypaBHEHUS DJIEMEHTOB noHuMauue
npogeccHoHaIbHON Tpexrpannnka Opene kpuBoii X=t>-t2-5, U31a2aemozo
JEeATENIbHOCTU y=3t?+1, z=2t3-16 B Toif Touke M, Tz1e Mamepuana
OIllIK-1.1 HOpMaJIbHas TUIOCKOCTH IapajuiesibHa — 31 - 40 6annos

Ocywecmensem omoop

tockoctu 2X+3y+6z=0.

e [lonno u npasuibho

meopemuyecko2o u 4. Haiimure, npy Kakux a ¥ b KpuBU3HA oanvl omeemvl Hd
NPAKMU4ecKo2o KpuBoii X=a ch t, y=a sh t, z=Dbt Bo Bcex gce  nocmasieHHvle
Mamepuana TOUYKAX COBIMAJIAET C KPyUYECHHUEM. gonpocul,
OIIK-1.2 Pewaem 5. [Tycth R - paguyc KpuBU3HBI IIJIOCKOM npuseoenvl
munosvie 3a0a4 8 KpPHUBOH ), @ - YTOJI MKy TOCTOSIHHBIM npumepul,  0OHAKO
PamKax BEKTOPOM U TEKYIITUM KacaTeIbHBIM umernomes
npogeccuonanvbHol BEKTOPOM KpuBoH y. Halinure mapamerpu- HemoYHOCMU, 8
oesimenbHOCmu YecKoe ypaBHEHHUE KpUBOi y, eciiu R = o. yenom cmyoenm
OIIK-1.3 Ucnonvzyem | 6. HalimuTe ypaBHEHHE YBOJIFOTHI IICTTHON noxazvigaem
paznuuHble Memoosl u | TuHAM Y = a ch x/a. noHuManue
npuembvl peueHus 7. Ha GuHOpMaIsSx MmaocKo KpUBOii y U3YUEHHO20
3a0a4 OTKJIAJIBIBAIOTCS OTPE3KH, ITTMHA KOTOPBIX mamepuana
npogheccuonanbHol MIPONOPLMOHAIbHA JIJIMHE YT KPUBOH . —21-30 6anna
oesmenvHocmu JlokaxkuTe, 4TO y KpUBOM, 00pa3oBaHHOU o Omeem Oan 8
KOHIIaMH 3THUX OTPE3KOB, OTHOIIICHUE OCHOBHOM
KPUBU3HBI K KPYUYEHHUIO TTOCTOSIHHO. npasuIbHo, HO
8. Halinute kpuBH3HY 3JUTHIICA HedOCMaAmoyuHo
x2/a®+y?/b?=1 B Tex TOuUKax, IJie OTPE30K apayMenmuposarvl

KacaTelbHBIX MEXKIY OCSIMH KOOPJIUHAT
JIEJIATCS TOUKON KacaHMs MOIOJIaM.

9. Ha rnaBHBIX HOpMaJIsIX BUHTOBOW JIMHUHU
y OTJI0XeHbI 0Tpe3ku umHbl 1/K, e k —
KpHUBU3HA KpuBOW . Haiinure ypaBHeHue
KpHUBOM, 00pa30BaHHOI KOHIIAMH 3THX

8b18600bl, NPUBEOEHDL
He 6ce HeobXoouMble
npumepol
—11 - 20 6annos

e Jlanvl HesepHbie

omeemawl Ha

OTPE3KOB, OTIPENICTTUTE €€ KPUBU3HY U nocmasenbLe

Kpy4CHHC. 80NPOCHL
—0-10 6annos
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V. YueOHo-MeTOnM4YecKkoe U HHPOPMaIIMOHHOE 00ecTieYeHne TUCIMIIIMHBI

1) Pexomenodyemast tumepamypa
a) OcHOBHAas1 JIUTEpaTypa:
1. Anekcanapos, I1. C. BBegenue B TEOpHUI0O MHOXKECTB U OOIIYIO0 TOMOJOTHUIO :
yaeonoe mocobue / I1. C. AnekcanapoB. — 2-¢ usn., crep. — Cankr-IletepOypr :
Jlanp, 2022. — 368 ¢. — ISBN 978-5-8114-0981-5. — Tekcrt : 3eKTpOHHBIH //
Jlanb AJIEKTPOHHO-OMOINOTEUHAS URL:
https://e.lanbook.com/book/210431
2. AkuBuc M. A. TenzopHoe ucuucienue. YueoHoe nmocooue. — M. : dusmarnur,
2005. - 305 c. DOnexTpoHHBIH  pecypc.  —
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&id=67297
0) JonoiHUTe/IbHAS JTUTEPATYPA;
1. Mumenko, A. C. Kpatkuii kypc nuddpepeHiuanbHol reOMETPUHA U TOTIOJIOTUH /
A.C. Mumenko, A.T. ®omenko. - MockBa : OUIMATIJIIUT, 2004. - 304 c.
(Knaccuueckuit ynuBepcuterckuit yueOHUK)ISBN 5-9221-0442-X. - Tekct :
anexTpoHHbI. - URL: https://znanium.com/catalog/product/544615

CHUCTCMaA. —

Pexum JIOCTYyTIA:

) IIpoepammmoe obecneuenue

Google Chrome oecmiataoe 110

Anpnexc bpaysep 6ecmiatHoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenaqy npas [1K545 or 16.12.2022

MHoro¢yHKIHMOHATBHBIHI oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrutatoe [10

3) Cospemennvie npogheccuonanvhvle 6azvl  OAHHBIX U UHDOPMAYUOHHBIE

CnpaeovHble CUCTEMDbL

No Buja ungopmannonHoro pecypea,
I /;1 HAMMEHOBaHUue MHPOPMAIHOHHOIO Anpec (URL)
pecypca
1 9BC «ZNANIUM.COM» https://znanium.com/
2 3BC «tOPAUT» https://urait.ru/
3 9BbC «YHI/IBepCI/ITe’ECKaSI 6ubnuoreka https://biblioclub.ru/
OHJIauH»
4 3bC IPR SMART http://www.iprbookshop.ru/
5 3bC «JIAHb» http://e.lanbook.com
6 OBC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosutapuii 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/

8 Pecypcol m3natenscTBa Springer Nature http://link.springer.com/
9 CIIC Koncynbrantllntoc (B cetu TBI'Y)
V1. Metonuieckne MaTepraibl /17151 00yYAIOIIIXCS TI0 OCBOEHHIO THCIIMTLTHHBI

10.

11.

Y4eOHas nmporpamma
Yacts nepsas

[Ipocras kpuBas (rpaduk auddepeHurpyeMoil (GyHKINMH) Ha TUIOCKOCTH.
[TapameTpu3oBanHass KpuBas. PeryimsipHble H  HEPETYJISPHBIE  TOYKH.
[Mapametpuzanusi MpsIMON, OKPYXHOCTH, JJIIUICA, TUHNEPOOIBI, LUKIOHIBI.
Panuyc-Bektop kpuBon. Teopema O CTPOEHHHM IUIOCKOW ITapaMeTPU30BAHHOU
KPUBOU B OKPECTHOCTH PETYJISIPHON TOUKHU.

Teopema o0 cTpoeHMM MHOXECTBa, 3aJaHHOro ypaBHeHueM F(x,y)=0, B
OKpPECTHOCTH HEOCOOON TOUKHU; BUIBI OCOOBIX TOUEK. /[ekapToB JHCT.
KacarenpHas 1 HOpMaib K IJIOCKOW KPHUBOM, NX ypaBHEHHs. [ 'eoMeTpuueckuit
U (U3MUECKUl CMBICI MPOU3BOJHON pajanyca-BeKTOpa MapamMeTpU30BaHHOU
KPUBOM.

IIpocTpancTBeHHBIE KpuBBIE. [[apameTpu3oBaHHBIE KPHUBBIE B MPOCTPAHCTBE.
KpuBas BuBnanu, BuHTOBag muHHiA. CTpO€HHME NPOCTPAHCTBEHHOMN
[MapaMEeTPU30BAHHON KPUBOM B OKPECTHOCTHU PETYJIIPHON TOUKHU.
Conpuxkacaromasics IUIOCKOCTh MPOCTPAHCTBEHHOMN KPUBOMU, ee
MHBApUaHTHOCTb OTHOCUTEIBHO 3aMEHBI IapaMeTpa. lTeopema O NOpsAIKe
KacaHUs KPUBOM U €€ CONPUKACAIOIIECUCS TUIOCKOCTH.

JnuHa nyru kpuoil. HatypanbHbiil nmapamerp. CBOWCTBa MEPBOM M BTOPOM
IPOU3BOJAHON palyc-BEKTOpa MO HAaTypalbHOMY MapaMeTpy, UX (pu3nuecKui
cMmbici. BekTop rmaBHoOM HOpmanu. ['eomerpuueckue o0pasbl, CBSI3aHHBIE C
TOYKOW MPOCTPAHCTBEHHOW KPUBOU, UX YPABHCHMUSI.

Kpusuzna kpusoi. KpruBuszHa kak MOJyJp BTOPOM MPOU3BOJHOW OT pajguyca-
BEKTOpa II0 HATypaJibHOMY Tapamerpy. Touku cnpsimieHuus. Kpusbie c
HYJIEBOW KpUBU3HOU. KpHBU3HA OKPYKHOCTH.

®opmyanel PpeHe 11 MPOCTPAHCTBEHHOW M IIJIIOCKOM KpuBoM. Kpyuenue, ero
reoMeTpu4eckuii cMmbIcil. Touku yrutonieHus. KpuBele ¢ HyJleBbIM KPyYEHHUEM.
DopMyIIbl 1JIsI BEIYUCICHUSI KPUBU3HBI U KDYUCHUS.

[Topsinok kacaHusi KpuBbIX. TeopemMa O MOpsANKE KacaHWs IUIOCKMX KPUBBIX,
OHA W3 KOTOPBIX 3aJaHa HEABHO, a Jpyras — IapaMETPUUYECKHU.
Conpukacaroniasicsi OKpy>KHOCTb TJIOCKOW KPUBOW. DBOJIKOTA, YBOJIBBEHTA, UX
CBONCTBA.

Orularoiasi cemeiicTBa KpHUBBIX Ha IUIOCKOCTH. HarypasnbHble ypaBHEHHUS
MPOCTPAHCTBEHHONW KpuBOW. Teopema 00 ompenenceHUN KPUBOW  ee
HATypaJIbHBIMU ypaBHEHUsIMU. HaxokaeHne napaMeTpU4eCKUX YpaBHEHUU
IJTIOCKOM KPUBOM IO €€ HATYPAIIbHOMY YPABHEHUIO.

[Mpoctas moBepxHocTh (rpaduk muddepenuupyemori dynkum z=f(X,y)).
['magxoe oToOpaxkeHHE IBYMEpPHOM OOJAaCTH B TPEXMEPHOE IMPOCTPAHCTBO.
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http://link.springer.com/

12.

13.

14.

15.

16.
17.

18.
19.

20.

21,
22,
23.
24,

25.

26.

217.

28.
29.

Perynspusie Touku. CTpoeHue oOpaza B OKPECTHOCTH PETYISPHOM TOYKH.
Onpenenenue napamMeTpU30BaHHOW moOBepXHOCTH. KoopnnHaTtHas ceThb Ha
noBepxHocTH. [lapamerpuyeckue ypaBHEHUS IJIOCKOCTH, CeEpbl, TEIUKOUIA,
UUJIMHIpA U KOHYCa.

TeopemMa 0 cTpoeHMHM MHOXECTBa, 3aJaHHOro ypaBHeHueM F(x,y,z)=0, B
OKPECTHOCTU HeocoOoM Touku. [lapameTpuueckue ypaBHEHHSI MOBEPXHOCTEH
BTOPOTO MOPSIAKA.

JInnna Ha noBepxHocTH. KacarenbHas IIOCKOCTh U HOPMAJIb K ITOBEPXHOCTH,
UX ypaBHEHUsA. Bua KOOpIMHATHON CETH B OKPECTHOCTH HEPETYISIPHOU TOUYKH.
JlnuHa xpuBoii Ha moBepxHocTH. [lepBas kBagpatuuHas (opma MOBEPXHOCTH.
JIMHENHBII IeMEHT TUIOCKOCTH B JICKaPTOBBIX U MOJISIPHBIX KOOPAMHATAX, ChEephI
B  reorpauyeckux  KOOpAMHATAX, LWIMHAPUYECKOW U  KOHUYECKOM
ITOBEPXHOCTEH.

BelunciaeHne yrma  MeXay KpPHBBIMM - Ha IIOBEPXHOCTH. YTOJI  MEXKIY
KOOpJAMHATHBIMU JINHUSIMH.

[Tnouianp 061aCTH Ha TOBEPXHOCTH.

[ToBepxHOCTH BpallleHMs, UX IMapaMETpUYECKUEe ypaBHEHHsA. Top, KaTEHOWI,
ncesaocgepa. JIMHEMHbIN 3JIEMEHT MOBEPXHOCTH BpAIICHHUS.

JInHenyaTeie ¥ pa3BEPTHIBAIOIINAECS TOBEPXHOCTH.

N3omeTrpuueckoe oroOpaxkeHue nosepxHocred. Heobxoaumoe u goctaTouyHoe
ycioBue uzoMerpuu. M3omerpruyueckoe 0ToOpakeHrne reJIuKona Ha KaTeHOU .
Hedbopmanusi, wu3rubaHue, HaJOXUMOCTh MOBepxHOcTed. Hanoxxenue
Pa3BEPTHIBAIOIIECHCS TOBEPXHOCTH HA MIJIOCKOCTb.

Kondopmuoe otobOpaxkenne mnoBepxHocTed. Heobxomumoe u mocTtaTodyHOE
yCIOBHE KOH(POPMHOCTH COOTBETCTBUA. M30TepmMuueckue KOOpPIUHATHI.
KondopmHoe oToOpakeHHEe TOBEPXHOCTHM Bpall€HUsT HA  IUIOCKOCTb.
Crepeorpaduueckas npoekuus. MluBepcus, ee cBOCTBA.

HopmanbHass kpuBM3Ha KpUBOW, JI€kKallled Ha MOBEPXHOCTU. DBropas
KkBajipaTuyHas (pyHIaMeHTalbHast) popma MOBEPXHOCTH.

Kpun3zHa mockux ceueHui noBepxHoctu. Teopema MeHbe.

WNunukarpuca Jrornena, kiaccudukaius Touek Ha MOBEPXHOCTH.

I'1aBHBIE KPUBU3HBI U TJIaBHBIE HAIIPaBJIEHUS B TOYKE MOBEPXHOCTH. I'ayccoBa
U cpeaHsis KpuBU3Ha noBepxHocTH. @opmyna Diinepa.

ComnpsbkeHHbIE HamnpaBiI€HUs HAa MOBEPXHOCTH. JIMHMM KPUBU3HBI, HUX
muddepeHunanbHoe  ypaBHeHHE. JIMHMM  KpHUBU3HBI Ha TOBEPXHOCTH
BpAILCHHUS.

ACHMIITOTUYECKHUE HAIIPABICHUS U ACHMITOTHYECKNE JIMHUU HA TTOBEPXHOCTH,
UX CBOMCTBA. MUHUMAaJIbHBIE TOBEPXHOCTH.

Cdepuueckoe otobOpaxenue. Teopema o monaHOW KpuBu3HE. MHTerpaibHas
KpHMBU3HA IOBEPXHOCTH.

JlepuBalMOHHBIE YPaBHEHUS TIOBEPXHOCTH.

®opwmynel ["aycca-Ilerepcona-Konmamu. Teopema I'aycca. CyniectBoBaHue u
€IUHCTBEHHOCTh  IIOBEPXHOCTH C  33JaHHBIMH IIEPBOM U  BTOpPOH
KBaJPaTUYHBIMU (POPMAMH.
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30.T'eone3nueckas KpUBU3HA KPUBOW Ha IOBEPXHOCTH, WHBAPHAHTHOCTH €€
OTHOCHUTENBHO u3rnOanusi. Dopmynbl A BBYHCICHUS T'€0/IE3UYECKOM
KPHUBU3HBI.

31.Teone3nueckue JTUHUM Ha TIOBEPXHOCTH, MX cBoWcTBa. [uddepennumanbabie
ypaBHEHUS reoie3ndecKuX TuHui. KnHemMaTnueckoe CBOMCTBO I'e0/1e3nIeCKuX.

32.llonyreone3uueckas ~ TapaMeTpu3alisi — MOBEPXHOCTH,  BHJI  MEPBOM
KBaJApaTUYHOW  (OpMBI  TpPHU  TOJYTeoNe3MYeCKONM  MapameTpH3aIHu.
['eone3nyeckas Kak KpaTdaiias JIMHAS Ha TIOBEPXHOCTH.

33. IIoBepXHOCTH MOCTOSHHOM raycCcOBOIl KPUBHU3HBI.

Yactb BTOpas

1. Metpuueckoe mpocTpaHCTBO. OTKPBITHIA Iap, OTKPBITOE MHOXKECTBO,
OTKPBITOCTh OOBEAMHEHUS] U TiepeceyeHUs] (KOHEUHOTO 4YHWCIA) OTKPBITBIX
MHOECTB.

2. OrmpeneneHure TOIMOJOTHYECKOTO MPOCTpaHCTBA. MeTpuueckass U €BKJIMIOBA
TOIOJIOTUU, TUCKPETHAs U AHTUIAUCKPETHAs TOMOJIOTHH, MOIAIPOCTPAHCTBO
TOIMOJIOTUYECKOTO MPOCTPAHCTBA.

3. AKCHOMBI ~ OTHETUMOCTH. [IpuMepbl  TOIMOJOTMYECKUX  MPOCTPAHCTB,
YAOBJIETBOPSIIOIINX aKCUOMe Tk, HO HE YIOBIECTBOPSIOIIUX AKCUOME Ti+1.
XaycnophoBOCTh METPUUECKHUX MTPOCTPAHCTB.

4. OKpecTHOCTh TOYKH TOIOJIOTHYECKOTO MPOCTpaHCTBA. BHyTpeHHss Touka,
BHYTPEHHOCTb, CBOMCTBA OTKPBITHIX MHOXKECTB U CBONCTBA BHYTPEHHOCTH.

5. Touka MPUKOCHOBEHUS B TOMOJIOTMYECKOM MPOCTPAHCTBE. 3aMbIKAHHUE, €ro
CBOWMCTBA.  3aMKHYTBIE = MHOXECTBA, JKBHUBAJICHTHOCTb  ONPEACICHUN
3aMKHYTOI'0O MHOKECTBA.

6. Touka MPUKOCHOBEHUS, BHYTPEHHSS, TPaHUYHAS, N30IMPOBAHHAS, TpeeTbHAsI
TOYKa MHOKECTBA B TOMOJIOTUYECKOM MPOCTPAHCTBE. [’ paHuIla MHOKECTBA.

7. Bciogy TUIOTHBIE W HUTAE HE IUJIOTHBIE MHOXECTBA B TOIMOJOTHYECKOM
npocrpancTtee. Kpurepuu.

8. HempepniBHOCTh OTOOpa)keHUS METPHUUECKUX MPOCTpaHcTB. HempepwsiBHOCTH
OTOOPa)KEHUS TOIOJOTUYECKUX MPOCTpaHCTB. Kputepuii HENMpepbIBHOCTH
OTOOpaXeHHs.

9. l'omeomophu3M  TOMOJOTHYECKUX  TMPOCTPAHCTB M TIOJIMHOXECTB
TOTIOJIOTUYECKOT0 MpocTpaHcTBa. [IpuMepsl romMeoMOphHBIX MHOMXECTB.
TomnoJyiornyeckrie THBAPUAHTHI.

10.CBS3HOCTH TOMOJIOTUYECKOTO MMPOCTPAHCTBA, MTOAMHOKECTBA TOMOJIOTHYECKOTO
npoctpancTBa. Kpurtepuii cBazHoctu. CBsi3HOCTH  oTpe3ka. [Ipumepsr
HECBSI3HBIX MHOYKECTB Ha YMCIIOBOM mpsiMoii. OOpa3 CBSI3HOTO MHOXKECTBA MPHU
HEMpephIBHOM OTOOpaxeHWUu. CBS3HOCTh KaK TOIMOJOTUYECKUN WHBAPUAHT.
KomnoHeHTa CBS3HOCTH TOYKH B TOMOJIOTMYECKOM MpOCTpaHCcTBe. JInHelHas
CBSI3HOCTb.

11. KoMnakTHOCTh MHOXECTBa B TOIOJOTHYECKOM MPOCTPAHCTBE. 3aMKHYTOCTh
KOMITakTa B xaycnoppoBoM mpocTpaHcTBe. OOpa3 KOMITAKTHOTO MHOXKECTBA
Py  HEMPEphIBHOM OTOOpakeHHH. KOMIIAKTHOCTh Kak TOMOJIOTHYECKHUI
WHBapHUaHT.
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CnucoK BONPOCOB K 324ETy

1. TlapameTpu3oBaHHasi  KpuBas HAa  IJIOCKOCTH.  PeryisipHble  TOYKH
napamerpusanuu. [lapamerprueckue ypaBHEHHS IPSIMON U OKPY’KHOCTH.

2. Teopema 0 CTpOEHUH MapaMEeTPU30BAHHON KPUBOM B OKPECTHOCTH PETYIISIPHOMN
TOYKH. BRIBO MapamMeTpu4eCKUX ypaBHEHUM [IUKIOUIBI.

3. OcoOble 1 HeocoOble TOYKHM MHOXECTBA, 3aJlaHHOro ypaBHeHHeM F(X,y)=0.
Teopema 0 CTpo€HHH TaKOrO MHOXECTBA B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTpuueckue ypaBHEHHS dJUIUIICA U TUTIEPOOITBL. JIeKapTOB JIUCT.

4. YpaBHEHHS KacaTeIbHOW M HOpMaJIU K KPUBOM, 3aJJaHHON ypaBHEHUSIMU:

a)y=f(x);  6) F(x, y)=0.

5. Pagmyc-BekTOp  mapamMeTpuM3OBaHHOM  KpHWBOHW,  3aJaHHONM B R®,
['eoMeTprueCKMi  CMBICH  MPOU3BOJHOW  PaaMyC-BEKTOpa. Y PaBHECHHUE
KacaTeJIbHOM K POCTPAHCTBEHHOU KPUBOU.

6. Compukacaromasicsi MJIOCKOCTh HPOCTPAHCTBEHHOM KpHUBOM, €€ ypaBHEHHE.
Teopema 0 nmopsAIKe KacaHUs KPUBOU U €€ CONPUKACAIOLIEHCS INIOCKOCTH.

7. 3amMeHa TmapameTpa Ha [apaMEeTPU30BAHHOW KpuBOW. HHBapHaHTHOCTH
CONPHUKACAIOIIENCA IUNIOCKOCTH OTHOCUTEIIBHO 3aMEHBI ITapaMeTpa.

8. Harypanbnbiii mapametrp kpuBoi. CBOWCTBO MPOM3BOJHOW paJHyC-BEKTOPA
KpHUBOM MO HaTypajJbHOMY ItapaMerpy. HampasiieHne BTOpOW NPOU3BOJHOU
paauyca-BeKTOpa KPUBOM IO HATYPAJIBHOMY ITapaMeTpy.

9. BreBoa popmyn ®@pene s miiockoil kpuBoil. KpuBusHa, ee reoMeTpuuecKuit
cmeici. KpuBele ¢ HyneBoil KpuBH3HOM. KpHBbIE ¢ IOCTOSHHON HEHYJIEBOM
KPUBU3HOM.

10.HatypansHoe ypaBHEHUE IUIOCKOW KpuBod. Teopema o0 ompeneneHun
IJIOCKOW KPUBOM €€ HATYpPAJIbHBIM YPaBHEHUEM.

11.Paznoxxenue paanyc-Bekropa r(t) B psn Teitmopa. Kacanue KpuBBIX, TOPSIOK
KacaHus. Y CIIOBUs KaCaHWs BTOPOT'O NOPSIIKA.

12.Comnpukacaroniasicsi OKpPYXKHOCTh TUIOCKOW KpPHBOW, BBIpQXCHHE €€ paanyca
yepes KpUBU3HY KpuBOU. L{eHTp KpuBU3HBL, 3BOII0Ta. CBOKWCTBA YBOIIOTHI.

13.buHopmansb, rJIaBHAas HOpMaJlb, CIIPSAMJIAOLIAS IIJIOCKOCTh
[apaMeTPU30BAaHHOM MPOCTPAHCTBEHHOW KPUBOW B PETYJSIPHOM TOYKE, WX
YPaBHEHMS.

14 BepruuciieHne BEKTOPOB T, V, [ CONPOBOXKIAIOIIETO TpeXrpaHHUKa
MPOCTPAaHCTBEHHON KkpuBoil. BriBog dopmyn Dpene mnpocTpaHCTBEHHOM
KPUBOM.

15.KpuBH3Ha, KpydeHHE MPOCTPAHCTBEHHON KPUBOM, UX T€OMETPUUECKUNA CMBIC].
Toukn crnpsAmieHUs, TOYKHA YIUIOIIEHUSA. KpuBblE C HyJIEBOW KPUBHU3HOM M
HYJIEBBIM KPYYEHUEM.

16.HaTtypanpHble  ypaBHEHHsSI TNPOCTPAHCTBEHHOM KpuBoil. Teopema 00
ONpEIEICHNH NPOCTPAHCTBEHHON KPHUBOW €€ HAaTypaJbHBIMA YPAaBHEHUSMH.

17.0npenenenre TriaaJkoll mNapamMeTpU30BaAaHHOM TMOBEPXHOCTH. BekTopHOe
ypaBHEHHE  moBepxXHOcTH. KoopaumHatHas ceTb Ha  MOBEPXHOCTH.
[TapameTprueckue ypaBHEHMS IUIOCKOCTH U TEIIMKOUA.
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18.OnemenTapHas TOBEPXHOCTh Kak rpaduk riaaakod (QyHKIUU  JABYX
nepeMeHHbIX. TeopemMa O CTPOCHHMM MapaMETPU30BAHHON TMOBEPXHOCTH B
OKPECTHOCTH peryiisipHol Touku. [lapameTrpuszanus IWIMHIpa U KOHYca
BTOPOTO MOPSIIKA.

19.0co0bIe 1 HEOCOObIC TOYKHM MHOXKECTBA, 3a7aHHOTO ypaBHeHHeM F(X, Y, z)=0.
TeopeMa 0 CTpPOEHMM TAaKOTO MHOXKECTBAa B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTrpusanus cepbl ¢ MOMOIIBbIO reorpaduIecKux KOOpAUHAT.

20.YpaBHeHHE JNMHUHM Ha TMapaMETPU30BaHHOM moOBepXHOCTH. KacaTenbHblit
BEKTOp K JIMHUM Ha MOBEPXHOCTH, €r0 BBIPAXKEHUE 4Y€pe3 BEKTOPHI Iy U Iy.
VYpaBHEHHE KacaTeabHOW IUIOCKOCTH W HOPMAJM K HapamMeTpU30BaHHOM
MTOBEPXHOCTH.

21.0gnocropoHHne  moBepxHocTu. Jluecr  MeOuyca, Oythiika — Kieitna.
OpueHtanss  NoBepXHOCTH.  OpHUEHTHpYEMbIE U HEOPUEHTHPYEMBIE
IIOBEPXHOCTH.

22.JlnvHa KpuBOW Ha moBepXxHOCTH. [lepBas kBagpaTtuyHas Gpopma MOBEPXHOCTH.
JIMHEWHbIN 3JIEMEHT MJIOCKOCTH, CPephl, LMIHHIIPA BPALLICHHS.

23.0mpeneneHue TOBEPXHOCTH  BpallleHUs, BBIBOA €€ IapaMEeTPUUYECKUX
ypaBHeHuit. Top, nceBnocdepa, ux TUHEHHBIN 2JIEMEHT.

24.1loBepxHOCTH T€peHOCA, WX JUHEHHBIM dJeMeHT. JIMHEHHBI dSJIeMEeHT
napabooua.

25.Bprunicnienue yriaa MeXAY KPHBBIMA Ha TOBEPXHOCTH. YTON MEXIY
KOOPJIMHATHBIMU JIMHUSIMHU. Y CJIOBUE OPTOTOHAJIBHOCTH KOOPAMHATHOM CETH.
3agada 00 U30roHaIBHBIX TPACKTOPUSIX HA cdepe.

26.JIuneiiuaTasl TMOBEPXHOCTh, €€ ypaBHeHus. [lapameTrpuyeckue ypaBHEHUS
KOHYCa, HWJINH/PA, UX JIMHEUHBIN 3JIEMEHT.

27.N3omeTpuueckoe oToOpakeHne moBepxHocTeil. HeoOxoammpie 1 10CTaTOYHBIE
yCIIOBUS U30METpUU. M30MeTpruueckoe 0ToOpaxKeHne reJInKonia Ha KaTeHOM/I.

28.ledbopmarusi, wu3rubaHwe, HAJOKUMOCTb. TeopemMa O  HaJOKECHUU
Pa3BEPTHIBAIOIIMXCS TOBEPXHOCTEN HA TUIOCKOCTb.

29.KondopMHOe oToOpaskeHHEe OHOM MMOBEPXHOCTH Ha Apyryro. HeoOxoaumele u
JIOCTaTOYHBIE YCIOBUS KOHPOPMHOTO COOTBETCTBUS.

30.1U3orepmuueckue koopanHatel. KoHhopMHOE 0TOOpakeHHE MOBEPXHOCTU Ha
miockocTh. CTepeorpaduueckas MpOSKIHsL.

31.HopmanbHast KpWUBM3HA KpHUBOW, JIeKalleil Ha TOBEpXHOCTH. Bropas
KBaJpaTuyHas (hopma MOBEPXHOCTH, BEIYHMCIIEHHUE €€ KO PUIIMEHTOB.

32.KpuBu3HA TMHUH HA TOBEpXHOCTU. KpHUBH3HA HOPMAILHOTO CEUEHUSI.

33.I'maBHbIC HampaBleHHUs W TJIABHbIE KPUBU3HBI B TOYKE MOBEPXHOCTH, HX
Bbrunciienue. [lonHas (rayccoBa) v cpefHsisi KpuBU3HA MOBepXHOCTHU. [lonHas
KpUBH3HA TJIOCKOCTH, cepsl, nceBnochepnl. CpeliHsas KpUBU3HA TeIMKOUIA.

34.Jlunny KpUBU3HBI HA IOBEPXHOCTH, UX MU PepeHIInaTbHOE YPaBHEHHE.

35.Knaccudukanus Touek nopepxHocTu. CTpoeHHE MOBEPXHOCTH B OKPECTHOCTHU
IUTUTITUYECKOM, TUTIEPOOTUIECKOM 1 MapaboInuecKOn TOUEK.

36.ACUMNTOTUYECKUE HAMpPaBICHUS B TOUKE MMOBEPXHOCTH. ACHMIITOTHYECKUE
JVMHHUH, UX CBOMCTBA. ACUMIITOTHYECKHE JJMHUM HA reuKou]ie. MUHUMAabHbIE
MIOBEPXHOCTH.
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37.lepuBaninoHHbIC YPaBHEHUS TOBEPXHOCTH.

38.Dopmynnel [Naycca-Ilerepcona-Konamu. Teopema IMaycca. CymecTtBoBanue u
€OUHCTBEHHOCTh  MOBEPXHOCTH C  3aJaHHbIMM I[E€PBOM U  BTOPOU
KBaIpaTUYHBIMU (POPMaMHU.

39.'eonie3nueckasi KpuUBHM3HA KpHUBOM Ha TOBEPXHOCTH. HHBapuaHTHOCTH
reo0J1e3MUeCKOi KPUBU3HBI OTHOCUTEIBHO U3THOaHMUS.

40.T'eone3ndeckue JTUHUM Ha TMoOBepxHocTH. JuddepeHuuaibHoe ypaBHEHHE
F€OJE3NYECKUX JIMHUM, UX CBOWCTBA. [[BMKEHHE TOYKH MO MOBEPXHOCTH B
OTCYTCTBUE BHEIIHHUX CHWJI. YPAaBHEHHUE T€OJIC3UYECKHX JIMHUKA PUMAHOBOU
meTpukn ds?>=du®+Gdv?,

41 Tlonyreone3nyeckas  mapaMmeTpu3alisl  MOBEpXHOCTU.  Bux  mepBoid
KBaJApaTUYHOW  (GOpMBI  MPU  TOJYTEONC3UIYECKON  TapamMeTpHu3alIiuu.
['eonesnyeckas MMHUA KaK KpaT4auInas Ha TOBEPXHOCTH.

42.T1oBepXHOCTH MOCTOSTHHOM rayCCOBOM KPUBU3HBI.

43.BeipaxkeHue 11l re01e3NYeCKON KPUBU3HBI Yepe3 yrodl.

44 Teopema ["aycca-bonmne.

45.Teopema ["aycca-boHHe niisi k-CBSI3HBIX TTOBEPXHOCTEH M MOBEPXHOCTEN pojia
p.

46.I'eomeTpusi HA IOBEPXHOCTSIX MOCTOSHHON KPUBU3HBI.

47.0npeneneHue MeETpUYecKoro mpoctpaHcTBa. I[lpumepsl. OTKpBITHIA 1Iap,
OTKPBITOE MHOKECTBO.

48.0mpenencHue METPUUIECKOTO MPOCTpaHcTBa. [IpuMepsl U CBOMCTBA OTKPHITHIX
MHOECTB: OTKPBITOCTh OTKPBITOIO IIapa, OOBEIUHEHUS U TEePECECUCHUS
(KOHEYHOTO YHUCJIa) OTKPBITHIX MHOYKECTB.

49.0mpeneneHre TOIMOJOTHYECKOTO MPOCTpaHCTBa. [IpuMepnl: MeTpuyeckas u
€BKJIMJIOBA TOMOJIOTUM, JUCKPETHAas M AHTUAUCKPETHAs  TOIOJOTHH,
MOJAMPOCTPAHCTBO  TOIMOJOTHYECKOTO  MPOCTPAHCTBA.  XaycaophoBOCTbH
METPUYECKUX IIPOCTPAHCTB.

50.Akcuombl  oTnenuUMOCTH.  [Ipumepbl  TOMOJOTHYECKUX  MPOCTPAHCTB,
YAOBJIETBOPSIOIIUX aKCUOME T, HO HE YAOBIICTBOPSAIOIIUX aKCUOME T+1.

51.Ompenenenrie  TOMOJOTHYECKOTO  MpocTpaHcTBa. OKPECTHOCTh  TOYKH.
BHyTpeHHsIS TOUKa, BHYTPEHHOCTh, CBOMCTBO OTKPBITBIX MHOXECTB U JAPYTUE
CBOMCTBA BHYTPEHHOCTH.

52.Touka TPUKOCHOBEHHUS B TOIOJOTHYECKOM IPOCTPAHCTBE. 3aMbIKAaHUE, €0
CBOWMCTBA.  3aMKHYTBIE = MHOXECTBA, OKBHUBAJIECHTHOCTb  OMNPEACICHUMN
3aMKHYTOT'O MHOECTBA.

53.Touka MPUKOCHOBEHUS, BHYTPEHHSS, TPAaHUYHASI, N30IMPOBAaHHAS, TIpeeIbHasI
TOYKAa MHOXECTBA B TOIOJOTMYECKOM MPOCTPAHCTBE. BHYTPEHHOCTS,
3aMbIKaHWE€, TPaHUIla MHOXXeCTBa. [IpuBecTH mpuUMep TOYKU MPUKOCHOBEHUS
MHOJKECTBA, KOTOPasi HE SIBJIAETCS NMPENCIIbHON WA U30JIMPOBAHHON TOYKOM.

54.Bcroy TUIOTHBIE M HUIJE HE IUJIOTHbIE MHOXECTBA B TOMOJIOTMYECKOM
npoctpancTtBe. Kpurepun, npumepsl.

55.HenpepsiBHOCTh OTOOpaKEHUSI METPUUECKUX MPOCTPAaHCTB. HempephIBHOCTH
OTOOPaKEHUS TOTOJOTUYECKUX MPOCTpaHCTB. Kputepmii HENMpephIBHOCTH
OTOOpaXKeHHs.
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56.HenpepriBHOCTH O0TOOpaXKeHUS TONOJIOTUYECKHUX IIPOCTPAHCTB.
['omeoMOppU3M  TOMOJOTUYECKUX  MPOCTPAHCTB U TIOJMHOKECTB
TOTIOJIOTHYECKOTO TpOCTpaHcTBa. [lpuMepsl TOMEOMOP(HBIX MHOXKECTB.
Tomonornueckre HBAPHAHTHI.

57.0mnpenenenre CBSI3HOCTU TOIMOJOTHYECKOTO MPOCTPAHCTBA, MOJMHOKECTBA
TOTIOJIOTHYECKOT0 TpocTpaHcTBa. Kpurepuii cBsizHocTh. [IpuMepsl HECBSA3HBIX
MHO>KECTB Ha YHCIOBOH MpsiMoii. CBA3HOCTh OTpE3Ka.

58.CBs3HOCTh TTOJIMHOXKECTBA TOIOJIOTHYECKOTO MpocTpancTBa. OOpa3 CBI3HOTO

MHOXECTBA  NpPU  HENPEpbIBHOM  OTOOpakeHWu.  CBSI3HOCTh  Kak
TONOJIOTUYECKUI MHBapHaHT. CBs3HAsi KOMIOHEHTA TOYKU B TOIOJIOTHYECKOM
IIPOCTPAHCTBE.

59.KoMmakTHOCT, MHOXKECTBAa B TOIOJIOTMYECKOM TpocTpaHcTBe. I[Ipumepsl
KOMITAKTHBIX ¥ HEKOMIAKTHBIX MHOXECTB. 3aMKHYTOCTh KOMIIaKTa B
xaycaophoBOM MPOCTPAHCTBE.

60.KoMITakTHOCT, MHOXKECTBA B  TOMOJIOTMYECKOM mpocTpaHcTBe. (OO6pa3
KOMITAaKTHOT'O MHOJKECTBA IIPH HEMPEpPhIBHOM OTOOpakeHWHU. KoMMmakTHOCTH
KaK TOIOJIOTHYECKUI MHBAPUAHT.

Metoanueckue YKazaHusd 11 OﬁyanOIIII/IXCﬂ M0 OCBOCHHIO JTUCIHUIIIMHBI

Opranusys cBoio yueOHYI0 padoTy, CTyA€HTHI 1OJKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBI pPEXUM H XapakTep ydyeOHOH
paboOThI MO M3YyYEHUIO TEOPETHYECKOr0 Kypca, NPAaKTHYECKOMY HNPHUMEHEHUIO
W3YUYEHHOr0 MaTepualia, MO BBINOJHEHHUIO 3aJaHUN MJIsI CaMOCTOSATEIbHON
paboThI, 1O UCTOJIb30BAHUIO HH(POPMALIMOHHBIX TEXHOJIOTUN U T.1I.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJMYECKOM MaTepHaie 1o
JUCLUUIUIMHE TepeYHEeM Y4YeOHO-METOAMYECKUX M3JJaHUM, PEKOMEHAYEMbIX
CTyA€HTaM JJs MOATOTOBKM K 3aHATUSIM W BBIIIOJHEHUS CaMOCTOSTEIbHON
paboThl, a TakXke C METOAUYECKMMH MaTepuajaMi Ha OyMaXHbIX W/UIU
ANEKTPOHHBIX HOCUTEINSIX, BBIMYIIEHHBIX Kadenapoidl CBOMMU CUJIAMU U
IpeAoCTaBIsIEMbIE CTyI€HTaM BO BpEeMsI 3aHSITHIA.

CamocTosiTenbHas paboTa CTYAEHTOB, MPEAYyCMOTPEHHAas Yy4EOHBIM
IUIAHOM JOJDKHAa COOTBETCTBOBATh 0Oojiee TIIyOOKOMY YCBOEHHIO H3ydaeMoro
Kypca, (opMUpOBaTh HABBIKM HCCIIENOBATEIbCKOW pabOThl U OPUEHTUPOBATH
CTYJIEHTOB Ha YMEHUE TPUMEHATHh TEOPETUUECKNE 3HAHUS HA ITPAKTHKE.

1. PaGora ¢ yuyeOHbIMH mocoOusaMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, NPEXKJEe BCEro, OBJAJETh OCHOBHBIMU TMOHSATHUSIMH 3TOU
JucuuIuInHbl.. Heo6XoquMo yCBOUTH OMpEAENiCHHs] U TOHITHS, YMETh MPHUBOJIUTH
UX TOYHbIE (OPMYIUPOBKH, MPUBOJUTH HNPUMEPHI OOBEKTOB, YIAOBJIETBOPSIOIINX
3TOMYy omnpezaeneHuto. Kpome toro, Heo6xoauMo 3HaTh Kpyr (akToB, CBSI3aHHBIX C
JNaHHBIM TOHATHEM. TpeOyercss TakXke 3HATh CBSI3U MEXKAY MOHSATUSMH, YMETh
yCTaHaBIMBAaTh COOTHOILEHUS MEXAYy KiaccaMl OOBEKTOB, ONUCHIBAEMbIX
Pa3IMYHBIMU MTOHATUSAMH.
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2. CamocTosiTeqibHOE n3yueHue TeM. CamocTosiTenbHas paboTa CTy/leHTa
SBJISIETCSI BAXKHBIM BHUJOM JCSTENBHOCTH, TO3BOJISIONIMM XOpOIIO YCBOUTH
U3y4aeMblii TpeIMeT W OJHUM U3 YCJIOBHM JOCTHXKEHHS HEO0O0XOJAUMOTrO
KayecTBa MOJATOTOBKM U MpodeccCuoHaIbHON MEPEenoJroTOBKH CHEIHAIUCTOB.
Ona mnpeamnosiiaraeT CamMoCTOSITENBHOE H3YYEHHE CTYAEHTOM PEKOMEHIOBAaHHOM
y4eOHO-METOJIMYECKON JINTEPATyphbl, PA3JIMYHBIX CIHPABOYHBIX MaTE€pPHANIOB,
Harnucanve pedepaToB, BHICTYIUIEHHE C JIOKJIAJOM, MOATOTOBKY K JIEKIIMOHHBIM U
NPaKTUYECKUM 3aHATHUSM, TOATOTOBKY K 3a4€TY.

3. IloaroroBka K mNpaKTHYeCKMM 3aHATUSAM. [Ipy moaroroBke k
MPAKTUYECKUM 3aHSATUSIM CTYJEHTaM PEKOMEHAYETCs CJeJ0BaTh METOAMYECKUM
PEKOMEHIAlMAM I10 padoTe C Y4EOHBIMU MTOCOOUSMH, IPUBEICHHBIM BBIIIIE.

4. CocraBijeHue rJjoccapusi. B rioccapuil JOJKHBI OBITh BKJIHOYEHBI
OCHOBHBIE€ TOHSTHS, KOTOPBIE CTYAEHTHl HM3Yy4alOT B XOJE CAMOCTOSATEIbHOU
paboThl. [l MOJHOTHI MCCIIEOBAaHUS PEKOMEHYETCsl BIIMCHIBATh B IJI0CCAPUN U
T€ TEPMHUHBI, KOTOPBIE CTYJIEHTaM OYyJIyT PACKPBITHI B X0/1€ JIEKIIMOHHBIX 3aHATUH.

5. CocTraBiieHHEe KOHCIIEKTOB. B KOHCIIEKTE OTpaKeHbI OCHOBHBIE MTOHATHUS
TeMbl. J[JI HarSIIHOCTH W yNOOCTBA 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOIHIIBI.

6. IloaroroBka k 3avery. lIpy mOATrOTOBKE K 3a4€Ty CTYICHTHI JOJKHBI
UCIIOJI30BaTh KaK CaMOCTOSITENIbHO IOJArOTOBJIEHHBIE KOHCHEKThI, TaK U
MaTepHualbl, HOJyYEHHBIE B XO/1€ 3aHITHI.

KauecTBO yCBOCHUS CTYAEHTOM KaXAO0M JUCIUILIMHBI olleHnBaeTcs mno 100-
OaJITEHOM IKaJIe.

WNurterpanbHas peWTuHroBas oleHka (0an) 1o Kaxaomy (Tmepuomy
oOyueHus1) CKJIaJbIBaeTCs W3 OLEHKM TeKyled paboTbl CTYIEHTOB Ha
CEMUHAPCKUX U TPAKTUYECKUX 3AHSATUAX, BBINOIHEHUS WHIWBHUIYaTbHBIX
TBOPYECKUX 3aJaHUl M JIp. U OLUEHKH 3a BBINOJHEHUE CTYJIEHTOM Y4eOHOTO
3aJlaHds MIPU PEUTHHIOBOM KOHTpoJje ycreBaemocTd. [Ipu 3toM gosns 6amios,
BBIJICJICHHBIX HAa PEUTHMHIOBBIA KOHTPOJIb HE JOJKHA mpeBblmaTh 50% oO1men
CYMMBbI 0aJJTOB JAHHOTO MOJYJIs (TIeproia 0OydeHus).

MaxkcumanbHas cymMMa OaJu10B 10 y4eOHOM THUCITUATIIINHE,
3aKaHYMBAIOIICHCS 3a4eToM, IO HTOoraM cemectpa cocrasiser 100 6ammoB (50
6amioB — 1-it Mmoaynb u 50 6aoB — 2-if MOIYJIb).

Crynenty, HaOpaBimii 40 6aioB U BBILIE IO UTOTaM pabOTHI B CEMECTpPE, B
HK3aMEHAIlMOHHOW BEJAOMOCTM U 3aU€THOM KHUXKKE BBICTABIISIETCS OLICHKA
«3auteHo». CTyneHTy, HabpaBiiemy J10 39 0aioB BKIFOUUTEIBHO, CIACT 3a4eT,

CornacHo moaxoaaMm OaJlIbHO-PEUTHHTOBOM CHUCTEMBI B paMKax OIICHKHU
3HAHUW, YMEHUUW, BIAJeHUN (YMEHHUN NMPUMEHSTH) U (WJIM) OMbITA ACATEIbHOCTH
JUCHUIUIMHBI YCTAHOBJICHBI CIEAYIONIUE ACTIEKTHI:
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e ConepxaHue y4eOHON NUCUUILIMHBI B pAMKax OJHOTO CeMecTpa JEIUTCs
Ha JiBa MoAyJisa (mepuoja ooydeHus). [lo okoHuanuu Moayis (mepuoaa oOydeHus)
OCYIIECTBIISICTCSl PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUI CTYJIEHTOB.

e CpoKH NMPOBEIAEHUSI PEUTHHIOBOTO KOHTPOJIS:

ocennuti cemecmp — | peUTHUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS
corjacHo rpaduky ydyeOHoro npoiecca, || pedTHHTOBbIN KOHTPOJIb yCIEBAEMOCTH
- JIB€ TOClIeHUE HeNenu (aKTHUYECKOro 3aBepIIeHUsi ceMecTpa Mo TIpaduky
y4eOHOTo Mpoliecca;

seceHHull cemecmp — | pedTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTU MPOBOAUTCS
coriacHo rpaduky ydgeOHoro mporecca, || peiTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIBe TMocieqHue Heaenu (aKTUYECKOro 3aBEpIICHUs CeMecTpa Mo Tpaduky

y4eOHOr o0 Ipolecca.

VIl. MaTepuajibHO-TeXHHUYECKOe o0ecriedeHue TUCIUTLTUHBI

HaumenoBanue
CHeHUAILHBIX* TOMeEIeHH I
M HOMeILIeHM I I

OcHallleHHOCTh
cnennaAJbLHBIX
noMeueHu u
NOMeLeHUu ! IJIs

ITepeveHb JUIEH3UOHHOTO
NMPOrpamMMHOro odecreveHus.
PexkBU3HUTHI MOATBEPKAAIOIETO

CaMOCTOSITEIbLHOW Pa0OTHI |CAMOCTOSITEILHOW | JOKYMEHTA
padoThI
Yuebnas ayautopus s | Komnaexm yueonou | Google Chrome — OecriaTHO

IPOBE/ICHUS 3aHATUN
JICKITUOHHOT'O THIIA, 3aHITHHI
CEeMMHApPCKOI'o THIIA,
KYpPCOBOTO MIPOEKTHPOBAHUS
(BBIOJIHEHUST KYPCOBBIX
paboT), rpynmnoBbIX U
WH/IMBUYaJIbHBIX
KOHCYJIbTAaIlU}, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTeCTalluH,
yuebHnas ayoumopus: Ne 224
(170002 Tsepckas obn., e.
Tsepw,
nep. Cadoesuii, 0. 35)

VYyeOHast ayquTopus ais
IIPOBEICHUS 3aHATUN
JIEKITUOHHOTO THIIA, 3aHITHH
CEMUHAPCKOro THUIIA,
KYPCOBOT'O MPOEKTHUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX
paboT), rpyMHHoBbIX U
VMHIVBUAYaAJIbHBIX
KOHCYJIbTAIlUH, TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOU
aTTeCTaluH,

Mmebenu, npoekmop,

HacmeHHbll npoeKy.

9KPaH,
DPEYUPKYIAMop.

Komnnexm
yuebHOU Mebenu,
UHMEPAKMUBHAS
cucmema.

Kaspersky Endpoint Security 10 ais
Windows — Akt Ha niepeauy npas
I1K545 ot 16.12.2022

Lazarus — OecruiaTHO

OpenOffice — 6ecrutatHO
MHorodyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrinatnoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecrmataoe 10 —
OecraTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeauy npas
I1K545 ot 16.12.2022

Lazarus — OecruiaTHO

OpenOffice — 6ecrmaTHO
MHoropyHKIIMOHaTbHBIN

penaktop ONLYOFFICE GecrutatHoe
[10 — 6ecratHO

OC Linux Ubuntu 6ecrataoe 110 —
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yuebnas ayoumopus.: Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Cadoguii, 0. 35)

O€eCIUIaTHO

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TMCITAILTHHBI

Ne OO0HoBIEeHHBII Onucanue BHeceHHbIX | [lata u Ne mporokoJia
ILI. | pa3gesa padouei U3MEHEeHM I 3acenanusi kageapsi /
MPOrpaMMBsl METOANYECKOro
AUCHUIIIMHBI coBera (paKyJbTeTa,
YTBepAMBILEro
U3MEHEeHHs
1. | V. YuebHo- 1) PexoMenmyemast Pemenue nayaso-
MCTONIECKOE 1 JUTEpaTypa — METOIMYECKOTO COBETA
MH(POPMALMOHHOE | aKTyaJIu3alus CIIHCKa MATEMATHYCCKOTO
obecrieueHue
THCLIATLTHHDI dakynbTeTa (MPOTOKOI
Nel o1 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
METOMICCKOC 1 JUTEpPaTypa — METOAUYECKOr0 COBETA
UH()OpPMALIMOHHOE | aKTyalu3alus ClucKa MATEMATIICCKOLO
obecrnieueHue
HCLIATLTHHDI (akynprera (IPOTOKO
Nel ot 19.09.2023 1.)
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