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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 tucuunMHbl 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,
npuoOpeTeHHbIE B pe3yibTare OOy4YeHHs JUCUHUIUIMHAM «AHaJIUTHYECKas
reoMeTpus», «MareMatnueckuil aHanuz», «luddepenunansupie ypaBaeHus». Ot
YCHEIIHOCTA OCBOCHUSI JUCHUIUIMHBL B 3HAYUTEIBHOW CTENEHU 3aBUCUT
3 ()EeKTUBHOCTH AaJIbHEHUILIEr0 00YUYEHUs CTY ICHTA.

JucuuminHa uzydaercs Ha 3 kypce (5 cemectp).

3. O0beM gucouIIMHBI: 3 3aueTHBIX eauHuIbl, 108 akageMuuecKknx 4acoB, B TOM
quce:

KOHTAKTHAs ayJIUTOPHAs padora: Jekiuu 34 YacoB, MpakTUYecKe 3aHAThs 34
Yacos,

camocrositeibHas padora: 40 yacos.

4. Tlnanupyemble pe3y/ibTaTbl OO0y4YeHHs] MO IMCHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMH Pe3yJIbTAaTaMH OCBOCHHs1 00pa30BaTe/IbHOU MPOrPaMMBbI

[InaHnpyemsle pe3ynbTaTbl OCBOCHUS [Tnanupyemble pe3yabTaTbl 00y4eHuUs 10 AUCLUILINHE
00pa3oBaTeIbHON MPOrpaMMBbl

(hopmupyembie KOMIIETEHITHH)

€CTECTBEHHBIX HAyK, M HCIIOJIb30BaTh
UX B MPOGeCcCHOHATIbHON IeSITETbHOCTH

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

MOJTy4YEeHHbIE B obnmactu | OIIK-1.2 Pemraer  TumoBble 3aayd B paMKax
MaTEeMaTHYECKUX u (nmm) | mpodeccuoHaIbHON AESITETbHOCTH

OIIK-1.3 Mcnonb3yeT pa3iavyHble METO/bI U PUEMBI
pelieHus 3a/1a4 npodeccuoHaNIbHOMN 1eITeIbHOCTH

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS

3aueT (5 cemectp).

6. SI3bIKk NpenogaBaHus PYCCKHIA.




Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasjgejam) C
yKa3aHWeM OTBEJICHHOI'0 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 KPUBOH 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 ypaBHEHHS. |'eoMeTpuuecKuil 1
(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 KPUBOW B OKPECTHOCTH
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 BTOPOH
ITPOU3BOJIHOM paINnyC-BEKTOPA 110
HaTypajlbHOMY HapaMeTpy, UX PU3NYECKUN
CMBbICII. BEeKTOp riiaBHOM HOpMAJIH.
I'eometpuueckue oOpasbl, CBS3aHHBIE C
TOYKOM MPOCTPAHCTBEHHOW KPUBOH, X
YpaBHEHHUSI.

7. Kpususna kpusoil. KpuBusHa kak Moyib 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€OMETPUYECKUN CMBICIH.. TOYKH
yionieHus. Kpubie ¢ 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 IJIOCKOW KpUBOM. DBOJIOTA,
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 YPAaBHEHHUIO.

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
apaMeTprU30BaHHON 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.
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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 oToOparkeHrne moBepxXHOCTEH.
Heo6xoanMoe u 1ocTaTtouyHOe yCIoBHE
KOH()OPMHOCTH COOTBETCTBHUS.
N3otepMuueckue KOOpPAUHATHI.
Kondopmuoe oToOpakeHne moBepXHOCTH
BpaIleHUs Ha MJIOCKOCTb.
Crepeorpaduueckas npoekuus. lHBEpCus,
€€ CBOMCTBA.

21.

HopmanbHas kpuBU3HA KPUBOM, JIeKaIEH
Ha oBepxXHOCTU. Bropas kBagpatuuHas
(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 cpeHsst KpUBHU3HA
nopepxHoctu. DopmyJia Diiepa.

25.

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

26.

ACUMIITOTUYECKHAE HATPABIICHUS U
ACUMIITOTUYECKUE JIMHUM 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, MOJIEIUPOBAHUE
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 M 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 (1iudpoBbie)

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 01:1 nposedeHus meKyuiei ammecmayuu

Tembl KOHTPOJILHBIX Pa00T
¢ METOAUYCCKUMH YKA3AHUSIMH 110 MOATOTOBKE K HUM

1. [TapameTpU30BaHHBIE KPUBBIE

HayuuTbcs CTpOUTh KPUBYIO, UCCIEAOBATh €€ CBOMCTBA, HAXOAUTh €€ ACUMITOTHI,
TOYKU Tiepern0a, TOYKH CaMOIIepPECEUYCHHs, HEpPETyJsIpHbIE TOYKU, JOKAIbHBIC
AKCTPEMYMBI, IEPEXOUTH K OOIINM YpaBHEHUSIM U UCCIIEIOBATh OCOOBIE TOUKH.




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

( 1 ( t2 4¢3 .
ZL':t—;? :B:]_‘l‘tz? .’L':f‘i—g,
(1)i B S S A CIR S
=2 - _, - -
! t YT T e T 1ye
( 12 12
(4) € :t(4 _tg)? (5) r= ]_—‘—tB? (6) < = ;?
y = t2(4 _ t?) tJ t(‘i
YT T Y=o
1 ( f3 5f2
T 1+ T TTi s
(7) _ t+t2 (8) _tQ_t?} (9) < _ 5t3
Y= ire | YT 1 Y= 159
r=t+t z =t z =t
(10) { - ’ (11) { _ 3’ 5 (12) { - . 5
y=t-—1/t. y=1t>—1t°. y =1t —1t°.

2. O60011IeHHBIE IMKJIONIBI U TTAHETAPHBIE KPUBHIE

BriBOmuTh  ypaBHEHUS  IUKJIOWABL,  JMULOHUKIOWIBI W  TUNOUUKIOUIBI,

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

3. UccnenoBanne  KpUBBIX,  3aJlaHHBIX  HEKOTOPbIM  JU]depeHInaibHo-
Ir€OMETPUYECKUM CBOMCTBOM

BbiBo ypaBHEHUs KpUBOM O 3aJlaHHOMY U (epeHInanIbHO-TEOMETPUUECKOMY

CBOWCTBY.

4. Orubaromas ceMencTBa MIOCKUX KPUBBIX

BriBOJ ypaBHEHUS JUCKPUMUHAHTHON KPUBOM M OTMOAIONIEH CeMeCcTBa MIOCKUX

KPUBBIX.

5. DBOJIIOTA U PBOJILBEHTA, HATYpPaJIbHOE YPAaBHEHHUE MIJIOCKOW KPUBOM

YpaBHEHHE COMPHUKACAIOMICHCA OKPYXHOCTH 33JaHHOW KpPUBOM B TOYKE,

ONPENIENINB €€ PaguyC U LEHTP; MOPANOK KAaCaHUS KPUBOM U OKPYKHOCTHU B 3TOU

TOYKE, IBOJIIOTA U DBOJIbBEHTA.

6. ['eomeTpuueckue oOpa3bl, CBsI3aHHBIC C MPOCTPAHCTBEHHOW KpuBOil. KpuBu3Ha
Y Kpy4EHUE

Hayuntbca HaxomauTe 018 3aJaHHOM IapaMETPU30BAHHOW NPOCTPAHCTBEHHOU

KpUBOM a) KpUBU3HY U KpydeHHE; 0) ypaBHEHUS KacaTeIbHOM, COMpUKacaroIeics

MJIOCKOCTH, TJIABHOW HOpMalld M OMHOpMaiM, a Takxke pernep dpeHe B 3aaaHHON

TOYKE; B) JUIMHY JIyI'¥; T) TOYKW CHPSMIICHHS W YIUIOIICHUS; 1) HaTypalbHbIC

YPaBHEHUS

7. JIunenyatsie MOBEPXHOCTH

Hayunrtscs BEIBOAUTH YpaBHEHUE 3aJaHHOM JIMHENYATHIE IOBEPXHOCTH.

8. OpuenTanus noBepxHoctu. OJHOCTOPOHHUE TOBEPXHOCTU

Hayuutbcs onpenensite, ABISIETCS U MOBEPXHOCTh OTHOCTOPOHHEMN.

9. PumanoBa MeTpurKa Ha MOBEPXHOCTU

_8_



Ha moBEpXHOCTH ¢ 3aJaHHBIM JIMHEWHBIM 3JIEMEHTOM HAYYUTHCS HAXOAUTH [IMHbI
KPUBBIX, YIUIbI U IIONIAb 00JaCTH, OPTOrOHAIBHBIE TPAEKTOPUH CEMEMCTBA.
10. IToBepXHOCTH BpalleHUs. ACUMITOTUYECKUE JTUHHUM
Hay4nThcsi HAaXOOUTh IIAPAMETPUYECKUE W OOLIEe YpaBHEHHsS MOBEPXHOCTH
BpAIllCHHUs, €€ AaCUMITOTUYECKUE JIMHMH, MOJHYI M CPEJHION KPUBH3HY,
HOPMaJIbHYIO KPUBHM3HY IMHHM, a TaKKe IJIABHbIE KPUBHM3HBI MOBEPXHOCTU B
IPOU3BOJILHOM TOUKE, TUII TOUEK MOBEPXHOCTH.
11. Tonosioruyeckure NpOCTPaHCTBA
Heo0X011MMO M3y4HTh CBOWCTBA TOIOJOTHYECKMX POCTPAHCTB, YCBOUThH aKCHOMBEI
OTJETUMOCTH, TIOHATUS BHYTPEHHSS TOYKa, IPEAEIbHAsd TOUKA, IPaHMYHas TOYKa,
TOYKa [PUKOCHOBEHWs, M30JMPOBaHHAs TOYKAa MHOKECTBA, CBA3HOCT,
KOMIIAKTHOCTb, ~ BHYTPEHHOCTh,  3aMbIKaHWE, TIPaHHMId  MHOXECTBA B
TOIIOJIOTHYECKOM IPOCTPAHCTBE.
12. Metpuueckue npocTpaHCcTBa
HeoOXoauMoO B TEOpUM M Ha INPAKTUKE M3YyYUTh CBOMCTBA METPHUKU U
METPUUYECKOTO MPOCTPAHCTBA, YCBOUTH IIOHATHS BHYTPEHHSS TOUKA, IPEAeibHas
TOYKa, TPaHMYHAs TOYKA, TOYKA IPHUKOCHOBEHHS, H30JMPOBAHHAA TOUYKA
MHOYKECTBa, BHYTPEHHOCTh, 3aMBIKAHWE, I'PAHUIA MHOKECTBA B METPHUYECKOM
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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YcBoeHre TMOHATHII MHOrooOpasus, MOBEPXHOCTH, IIOBEPXHOCTH C Kpaew,
KJIETOYHOTO pa30MeHusl 3aJaHHOM MOBEPXHOCTH, €€ DIIEPOBON XapaKTEPUCTHKH,
IJIaJIKOTO BEKTOPHOT'O TMOJISI Ha MOBEPXHOCTH, €r0 OCOOBIX TOUEK.

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 KpUBOM 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 Tpexrpannuka Opene kpupoii 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 TEKYIIIUM 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 GuHOpMaIsx miaocKoi KpuUBOi 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

omeemwl Ha

OTPE3KOB, OTIPEJICTTUTE €€ KPUBU3HY U nocmasenbLe

Kpy4CHHC. 80NPOCHL
—0-10 6annos
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V. Yueb6Ho-MeToqu4YecKOe U HH(POPMAIIMOHHOE 00ecTieyeHue THCIMILTHHBI
1) Pexomenodyemast tumepamypa
a) OcHOoBHAas1 JIMTEpaTypa:
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 cucrema. — URL:
https://e.lanbook.com/book/210431

2. AkuBuc M. A. TenzopHoe ucuucienue. YueoHoe nmocooue. — M. : dusmarnur,
2005. - 305 c. OnexkrpoHHbld  pecypc. — Pexum = gocryna:
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&id=67297

0) JonmosiHuTe ILHAS JIUTEPATYpa:

1. Mumenko, A. C. Kpatkuii kypc auddepeHunaibHOi TeOMEeTpUU U TOMOJIOTHH /
A.C. Mumenko, A.T. ®omenko. - MockBa : OUIMATIJIIUT, 2004. - 304 c.
(Knaccuueckuit ynuBepcuterckuit yueOHUK)ISBN 5-9221-0442-X. - Tekct :
anextpoHHbId. - URL: https://znanium.com/catalog/product/544615

2) Ilpocpammmoe obecneyenue

Google Chrome oecrataoe 110

Anpnexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 or 16.12.2022
MHuorohyHKIIMOHATBHBIH 6ecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvl  OAHHBIX U UHDOPMAYUOHHBIE
CNpAgoUHbIE CUCTIEMbL

Bua ungopmanuoHHoro pecypcea,
Ne HAHUMEHOBaHHeE
n/n UH(OPMALMOHHOT'O Anpec (URL)
pecypca
1 9BC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
3 IbC «Vuusepcuterckas https://biblioclub.ru/
OMOJIMOTEKA OHJIAIHY
4 SBC IPR SMART http://www.iprbookshop.ru/
5 9BbC «JIAHb» http://e.lanbook.com
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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/

OBC TeI'Y http://megapro.tversu.ru/megapro/\WWeb

Penosurapuit Tel'Y http://eprints.tversu.ru

Pecypcol uznarensctBa Springer

Nature http://link.springer.com/

9

CIIC KoncynbrantlIntoc (B ceTu
TBI'Y)

VI.

10.

Mert OQUICCKHUEC MaTECPpHUAJILI A oﬁyqamumxcﬂ 110 OCBOCHMIO JTUCIINILINHBI

Y4eOHas nmporpamma

Yacrtb nepsas

IIpoctas kpuBas (rpaduk nuddepeHunpyeMord (YHKIMHU) Ha IUIOCKOCTH.
[TapameTpu3oBaHHass KpuBas. PerynsipHple W HEPETYJISAPHBIE  TOYKHU.
[TapameTpuzanuss NpsMON, OKPYXHOCTH, JJUIMICA, TUHEPOOJIbI, LUKIOHJBI.
Pagnyc-Bexrtop kpuoin. Teopema O CTpOCHMM IUIOCKOM NapaMeTpU30BAHHOM
KPUBOW B OKPECTHOCTH PETYIIAPHON TOUKHU.

Teopema 0 CTpoeHHMHM MHOXKECTBa, 3aJaHHOrO ypaBHeHuem F(x,y)=0, B
OKPECTHOCTH HEOCOOOM TOUKH; BUJIBI OCOOBIX TOYEK. /[eKapTOB JIUCT.
KacarenpHas 1 HOpMasp K IJIOCKOW KPUBOM, UX ypaBHEHHs. [ 'eoMeTpnyueckuit
U (QU3NYECKHl CMBICI MPOU3BOJHON paJnyca-BeKTOpa MNapaMeTpU30BaHHOU
KpHBO.

[IpocTpancTBeHHbIe KpuBBIE. [[apameTpr3oBaHHBIE KPUBBIE B IIPOCTPAHCTBE.
KpuBas BuBnann, BuHTOBas JmHUA. CTpoeHHME IPOCTPAHCTBEHHOMN
[1apaMeTpU30BaHHON KPUBOU B OKPECTHOCTHU PETYIIAPHON TOUKHU.
Conpukacaromasicst IIJIOCKOCTD IIPOCTPAHCTBEHHOU KpUBOH, ee
MHBApPUAHTHOCTb OTHOCHUTEJIBHO 3aMEHbl IapaMmeTpa. Teopema O mopsake
KaCaHHs KPUBOM U €€ CONPUKACAOIIENCS TIIOCKOCTH.

Jnuna nyru kpusoil. HarypanbHbiil nmapamerp. CBOWCTBa MEPBOM M BTOPOM
IPOU3BOJAHON palyc-BEKTOpa MO HATypalbHOMY MapaMeTpy, UX (Hu3nuecKui
cMmbici. BekTop rnaBHoi HOpmanu. ['eomeTpuueckue oOpas3bl, CBSI3aHHBIE C
TOYKOM MMPOCTPAHCTBEHHOW KPUBOM, UX YPABHEHUSI.

Kpususna kpusoil. KpuBu3Ha kak MOIysnb BTOPOM IMPOU3BOJHOM OT pajauyca-
BEKTOpa MO HATypajdpHOMYy napamerpy. Touku cnpsmieHuns. Kpusbie ¢
HYJIEBOM KpUBU3HOU. KprBH3HA OKPYKHOCTH.

®opmysnel OpeHe 11 NPOCTPAHCTBEHHOW M IIJIOCKOM KpuBOil. Kpyuenue, ero
reOMETPUYECKUM CMBICI. Touku yronieHusi. KpuBbie ¢ HyJIEBBIM KPYYEHHUEM.
@opMyJIbl 1JI1 BBIYUCICHUS! KPUBU3HBI U KPYUYECHUS.

ITopsnok kacanus KpuBbIX. Teopema O MOpsAAKE KaCaHMs IUIOCKMX KPHUBBIX,
OHA W3 KOTOPBIX 3aJaHa HEABHO, a Jpyrag — IIapaMETPUUYECKHU.
Conpukacaromascsi OKpy>KHOCTb INTOCKOM KpHUBOW. DBOJIOTA, YBOJIBBEHTA, UX
CBONCTBA.

Orubaroniasi ceMelcTBa KpUBBIX Ha IUIOCKOCTU. HarypanbHble ypaBHEHUS
OpPOCTPAaHCTBEHHOM KpuBOoM. Teopema 00 ompeneneHUH KpPUBOM  ee
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http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21,
22,
23.
24,

25.

26.

217,

28.

HaTypaJbHbIMU ypaBHEHUsIMU. HaxoxkaeHue mnapaMeTpuyecKuX YpaBHEHUU
IJIOCKOM KPUBOM IO €€ HaTypajJbHOMY YPaBHEHUIO.

[Tpocrass moBepxHocTh (rpaduk muddepeniupyemort Gyukmun z=f(X,y)).
['mankoe otoOpaskeHHWE IBYMEPHOW O0OJIACTH B TPEXMEPHOE IMPOCTPAHCTBO.
Perynsapubeie Touku. CTpoeHue oOpaza B OKPECTHOCTH PETYJISIPHOM TOYKH.
Onpenenenue mnapaMeTpU30BaHHOW NOBEpXHOCTU. KoopauHaTHas ceTb Ha
noBepxHocTH. [lapamerpuyeckue ypaBHEHUS IJIOCKOCTH, CeEpbl, TEIUKOUIA,
HUJIMHAPA U KOHYCAa.

Teopema 0 CTpOGHMH MHOXECTBA, 3aJaHHOTrO ypaBHeHueM F(x,y,z)=0, B
OKpECTHOCTH Heoco0oil Touku. [lapamerpuueckue ypaBHEHHS MOBEPXHOCTEU
BTOPOTO MOPSAKA.

JIunus Ha moBepxHOcTH. KacarenbHasi MIOCKOCTh U HOPMAJIb K MTOBEPXHOCTH,
UX ypaBHEHUs. Bua KOOpIMHATHON CETH B OKPECTHOCTH HEPETYISIPHOU TOYKH.
Jlnuua kpuBoii Ha moBepxHocTu. IlepBasi kBaapatuyHas (opMa MOBEPXHOCTH.
JIMHEWHBII JIEMEHT IIOCKOCTH B JIEKAPTOBBIX U MOJSIPHBIX KOOPIMHATAX, chepbl
B reorpaduyeckux  KOOpAMHATaX, IWIMHIAPUYECKOM W  KOHHUYECKOH
ITIOBEPXHOCTEH.

Bolunciienne yrima  MeXIy KPUBBIMM  HA TOBEPXHOCTU. YTOI  MEXIY
KOOpPJAMHATHBIMU JINHUSIMH.

[Tnomaas 0061aCcTH HA TOBEPXHOCTH.

[ToBepxHOCTH BpallleHUs, UX MapaMeTpUYecKue ypaBHEHHsS. Top, KaTEHOWI,
ncesniocdepa. JIMHEeHHbIN 3JIEMEHT MOBEPXHOCTH BpaIICHUS.

JInHenyaTeie U pa3BEPTHIBAIOIIAECS TOBEPXHOCTH.

N3omeTpuueckoe oToOpakeHue moBepxHocTei. HeoOxonumoe u 10cTaToOuHOE
ycioBue uzoMerpuu. M3omerpruyueckoe oToOpakxeHue reIMKonaa Ha KaTeHOM/I.
Hedbopmanusi, wu3rubaHue, HaJOXUMOCTh TOBepxHOcTed. HamnoxeHue
Pa3BEPTHIBAIONICIICS TOBEPXHOCTH HA MIOCKOCTb.

Kondopmuoe otobOpakenue mnoBepxHocteid. HeobOxomumoe W mocTraTouyHOe
yclioBUE€ KOH(DOPMHOCTH COOTBETCTBUSA. 30oTepmudeckue KOOPIAUMHATHI.
Kondopmuoe oToOpakeHHEe TIOBEPXHOCTH BpallleHUsT Ha  IUIOCKOCTb.
Crepeorpaduueckas npoekuus. MiuBepcusi, ee cBoiCTBA.

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

KpuBn3zna minockux cedeHunii noBepxHocTu. Teopema MeHbe.

WNunukarpuca JroneHa, kiaccu@ukanusi TOUeK Ha MOBEPXHOCTH.

['maBHbIE KPUBU3HBI U TJIABHBIC HANPaBJCHUS B TOUKE MOBEpXHOCTH. ['ayccoBa
U CpeaHss KpUBHU3HA TOBEpXHOCTH. DopMyna Ditrepa.

ComnpspbkeHHBIE  HamnpaBJCHUS HAa TMOBEPXHOCTH. JIMHMM KPUBHU3HBI, UX
muddepeHanbHoe  ypaBHeHUEe. JIMHMM KpUBU3HBI Ha  TMOBEPXHOCTHU
BpAILICHHUS.

ACHMITOTUYECKHE HAMPABICHUS U ACUMOTOTHYECKHE JIMHUU HA TTIOBEPXHOCTH,
MX CBOMCTBA. MMHHMMAaJbHBIE IOBEPXHOCTH.

Cdepuueckoe otobOpaxkenue. Teopema o moiaHON KpuBH3HE. MHTerpampHas
KpHUBU3HA TOBEPXHOCTH.

JlepuBallMOHHBIE YPAaBHEHUS TIOBEPXHOCTH.
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29. ®opmyner ["aycca-Ilerepcona-Komamu. Teopema I'aycca. CymiecTBoBaHue u
€AMHCTBEHHOCTh  IOBEPXHOCTH C  3aJaHHBIMM TEPBOM U BTOpPOH
KBaIpaTUYHBIMU (POpMaMHU.

30.T'eone3nyeckasl KpuUBH3HA KPUBOM HAa TMOBEPXHOCTH, HHBAPUAHTHOCTH €€
OTHOCUTENbHO u3rubanus. DopMynbl IS BBIYUCICHHUS TIe€0/Ae3UYECKON
KPUBU3HBI.

31.T'eone3nyeckre JTMHUM Ha MOBEPXHOCTU, UX cBoicTBa. [uddepenuunanpubie
YPaBHEHHUS T€0Ie3NUEeCKUX JINHNN. KnHemaTnueckoe CBOMCTBO re01€3NIECKHUX.

32.Tlomyreone3nyeckas ~ mapaMeTpu3aiusi  MOBEPXHOCTH,  BHUI  TEPBOM
KBaJpaTHUHOM  (QOopMBI  MpU  TOIYTE€OJE3UUECKOW  MapaMeTpU3allvu.
['eone3nyeckas Kak KpaTdauias JMHUS Ha TOBEPXHOCTH.

33. IIoBepXHOCTH MOCTOSHHOM raycCcOBOIl KPUBHU3HHBI.

Yactb BTOpas

1. Metpuueckoe mpocTpaHcTBO. OTKPBITBIA IIap, OTKPHITOE MHOXKECTBO,
OTKPBITOCTh OOBEIMHEHUSI U TepeceyeHUs: (KOHEUHOTO YHMCIa) OTKPBITHIX
MHOJKECTB.

2. OrmpeneneHue TOIMOJOTHYECKOTO MPOCTpaHCTBA. MeTpuueckass U €BKJIMIOBA
TOIOJIOTUM, IUCKPETHAss W AHTUAUCKPETHAs TOMIOJIOTUH, IOAIPOCTPAHCTBO
TOIOJIOTMYECKOTO ITPOCTPAHCTBA.

3. AKCHOMBI ~ OTIEIUMOCTH. I[IpuMepbl  TOMOJOTMYECKUX  MPOCTPAHCTB,
YAOBJICTBOPSIOIMIMX aKCUOME Tk, HO HE YAOBICTBOPSIOMIMX AKCUOME Ti+1.
XaycophoBOCTh METPUUECKUX TTPOCTPAHCTB.

4. OKpeCTHOCTh TOYKH TOIOJOTHUYECKOTO MPOCTPaHCTBA. BHYTpeHHss Touka,
BHYTPEHHOCTb, CBOMCTBA OTKPBITBIX MHOKECTB U CBOMCTBA BHYTPEHHOCTH.

5. Touka MPUKOCHOBEHUSI B TOMOJIOTMYECKOM MPOCTPAHCTBE. 3aMbIKaHHUE, €r0
CBOWMCTBA.  3aMKHYTBIE = MHOXECTBA, OKBHUBAJICHTHOCTb  OMNPEACICHUN
3aMKHYTOT'O MHO€ECTBA.

6. Touka NMPUKOCHOBEHUS, BHYTPEHHSI, TPaHUYHAS, U30JIMPOBAaHHAS, TpeeIbHas
TOYKa MHOYKECTBA B TONIOJIOTUYECKOM MPOCTPAHCTBE. | paHuIla MHOXKECTBA.

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

8. HempepbiBHOCTh OTOOpaKeHUSI METPUUECKHX MPOCTPAaHCTB. HempephlBHOCTH
OTOOpPa)KEHUS TOIMOJOTHYECKUX TMPOCTpaHCTB. Kputepuili HEnmpepbIBHOCTH
OTOOpaXeHUs.

9. T'omeomMoppu3M  TOMOJOTMYECKUX  MPOCTPAHCTB U TOJMHOKECTB
TOMOJIOTUYECKOTO TpocTpaHcTBa. [lpuMepbl TroMeoMOp(HBIX MHOMKECTB.
Tononornyecknue MHBAPUAHTHI.

10.CBSA3HOCTb TOMOJOTUYECKOTO MPOCTPAHCTBA, TOJAMHOKECTBA TOMOJIOTHYECKOTO
npoctpancTBa. Kpurepuit cBa3Hocth. CBsi3HOCTH  oTpe3ka. [Ipumepsr
HECBSI3HBIX MHOKECTB Ha YMCJIOBOU mpsiMoil. OOpa3 CBSI3HOTO MHOKECTBA TIPH
HEIMPEPHIBHOM OTOOpakeHWU. CBSI3HOCTh KaK TOMOJOTUYECKUM WHBAPUAHT.
KoMmItOHEeHTa CBSI3HOCTM TOYKHA B TOMNOJIOTMYECKOM MPOCTpaHCTBE. JIMHEnHas
CBSI3HOCTb.
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11. KoMnakTHOCTh MHOXECTBa B TOIOJOTHYECKOM IMPOCTPAHCTBE. 3aMKHYTOCTh
KOMITIakTa B xaycnoppoBoMm mnpocTpaHcTBe. OOpa3 KOMIIAKTHOTO MHOKECTBA
IpU  HENpPephIBHOM OTOOpakeHHH. KOMMAKTHOCTh Kak TOMOJOTUYECKUM
WHBAPHUAHT.

Cnmcok BOIpPOCOB K 324€Ty

1. IlapameTpu3oBaHHas  KpuBas Ha  IUIOCKOCTU.  PeryisipHble  TOYKH
napamerpusanuu. [lapamerprueckue ypaBHEHHS IPSIMOM U OKPY’KHOCTH.

2. Teopema 0 CTpOEHUH MapaMEeTPU30BAHHON KPUBOM B OKPECTHOCTH PETYIISIPHON
TOYKH. BpIBO/I MapaMeTpUUEeCKUX YPaBHEHUN LIMKIOUIBI.

3. OcobOble M HeocoOble TOYKM MHOMKECTBA, 3aJaHHOTrO ypaBHeHueM F(X,y)=0.
TeopeMa 0 CTpOEHMM TAaKOTO MHOXKECTBA B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTrpuueckue ypaBHEHHUs dJUTUIICA U TUTIEPOOJIbL. JleKapToB JUCT.

4. YpaBHEHHS KacaTeJIbHOW U HOPMaJIU K KPUBOH, 3aJJaHHON YpaBHEHUSIMHU:

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

5. Pamguyc-BekTop — mapamMeTpu30BaHHOM — KpPUBOHM,  3aJjaHHOM B RS,
['eomeTpudecknii  CMBICH  NPOWU3BOAHOM  paaMyC-BEKTOpa. Y PaBHEHUE
KAacaTeIbHOM K POCTPAHCTBEHHOU KPUBOMU.

6. Compukacaromasicss TJIOCKOCTh TPOCTPAHCTBEHHOW KPHUBOH, €€ ypaBHEHHE.
Teopema 0 mOpsAIKE KaCaHUS KPUBOU U €€ CONPUKACAIOMIENCS TNIOCKOCTH.

7. 3amMeHa TmapameTpa Ha [apaMEeTPU30BAHHOW KpuBOW. HHBapHaHTHOCTH
CONPHUKACAOIIENCA TUNIOCKOCTH OTHOCUTEINIBHO 3aMEHBI ITapaMeTpa.

8. Harypanbnbiii mapamerp kpuBoil. CBOWCTBO MPOU3BOJHON pajnyC-BEKTOpa
KpUBOM IO HAaTypalbHOMY I1apaMerpy. HampaBiieHue BTOpPOW NIPOU3BOIHOMN
paguyca-BeKTOpa KPUBOM 110 HATYPAJILHOMY I1apaMeTpy.

9. BmBon dhopmyn @pene s 1uiockoi kpuboid. KpuBusHa, ee reoMeTpudecKuit
cMmbIcil. KpuBbie ¢ HyJieBOM KpuBU3HOW. KpuBbIE C MOCTOSHHOM HEHYJIEBOU
KPUBU3HOM.

10.HatypansHOoe ypaBHEHHWE TIUIOCKOW KpuBoW. Teopema 00 ompeneacHUN
IIJIOCKOM KpUBOW €€ HAaTypaJbHBIM YPABHEHHUEM.

11.Paznoxenue paauyc-Bekropa r(t) B psx Teitmopa. Kacanue KpuBBbIX, TOPSIOK
KacaHus. Y CIIOBUs KaCaHMs BTOPOTO MOPSIKA.

12.Comnpukacaromiasicsi OKpPYXKHOCTh TUIOCKOW KpPHWBOM, BBIpRXCHHE €€ paanyca
yepes KpuBU3HY KpuBoU. LleHTp KpuBU3HBL, 3BOII0Ta. CBOKWCTBA IBOJIOTHI.

13.buHopmansb, TJIaBHAas HOpMaJlb, CIIPSAMJIAOLIAS IIJIOCKOCTh
MapaMeTPU30BAHHON ITPOCTPAHCTBEHHOM KPHUBOW B DPETYJSIPHOM TOYKE, HX
YPaBHEHHS.

14 BpiuuciieHre BEKTOPOB T, V, [} CONPOBOXKIAIOIIEIO0 TpeXTrpaHHUKA
IPOCTpaHCTBEHHOM KpuBoil. BbriBog ¢opmyn Dpene mnpocTpaHCTBEHHOM
KPUBOM.

15.KpuBH3Ha, KpydeHHE MPOCTPAHCTBEHHON KPUBOM, UX T€OMETPUUECKUNA CMBICI.
Toukn crnpsAmIIeHUs, TOUYKM YIUIOIIEHUs. KpuBble C HYyJIEBON KpHUBU3HOU H
HYJIEBBIM KPYUYEHUEM.

— 15—



16.HarypanpHble  ypaBHEHHsS NPOCTPAHCTBEHHOW KpuBoil. Teopema 00
OTIpPEIETICHUH MPOCTPAHCTBEHHOM KPUBOM €€ HATypalbHBIMU YPAaBHEHUSIMHU.
17.0npenenenre TriIaJKo TNapamMeTpU30BaHHOM TMOBEPXHOCTH. BekTopHoe
ypaBHeHuEe  moBepxHocTH. KoopjauHaTHas ceTh Ha  MOBEPXHOCTH.
[TapameTpuueckue ypaBHEHHsI INIOCKOCTH U T€ITUKOUIA.

18.OneMeHTapHasi TMOBEPXHOCTh Kak rpapuk riaaakod ¢GyHKIUA  JBYX
nepeMeHHbIX. TeopemMa O CTPOCHHMM IMapaMETPU30BAHHON TMOBEPXHOCTH B
OKpeCTHOCTU peryisipHoil Touku. [lapameTpusanus HUIMHApPA U KOHYyca
BTOPOTO MOPSIIKA.

19.0co06bIe 1 HeoCOOBbIe TOYKH MHOKECTBA, 3a/JaHHOTO ypaBHeHHeM F(X, Y, 2)=0.
Teopema 0 CTpo€HHH TaKOrO MHOXECTBA B OKPECTHOCTH HEOCOOOW TOYKH.
[TapameTtpu3aius chepbl C MOMOIIBI0 TeorpapUUecKux KOOpAUHAT.

20.YpaBHeHHE JMHHM Ha TMapaMeTpU30BaHHOW MoBepxHOCTH. KacareabHbIN
BEKTOp K JIMHUM Ha TIOBEPXHOCTH, €0 BBIPAKEHHUE 4YEpPE3 BEKTOPHI Iy U [y.
VYpaBHeHHE KacaTelIbHOM IUIOCKOCTM M HOpPMaliM K MapaMeTpU30BaHHOU
MOBEPXHOCTH.

21.0gHocTOpoHHME  ToBepxHOcTH. Jlucr MeOuyca, Oytbuika  Kieiina.
OpueHTanusi  MOBEPXHOCTH.  OpHEHTHpPYEMble U  HEOPUEHTHPYEMBbIE
MOBEPXHOCTH.

22.JlnvHa KpuBOW Ha noBepxHocTH. [lepBas kBagpatuyHas Gopma MOBEPXHOCTH.
JIuHEeNHBIN 31EMEHT TUI0CKOCTH, C(ephl, HUINHAPA BPAILICHUS.

23.0mpenencHre TMOBEPXHOCTH  BpAIICHHs, BBIBOA €€ TapaMeTPUUECKHUX
ypaBuenuii. Top, nceBnocdepa, Ux TUHEHHBINA SJIEMEHT.

24.TloBepxXHOCTH TIEPEHOCA, WX JMHEHHBIA »dyieMeHT. JIMHEWHBIA SJIeMEeHT
napabosioua.

25.Bprunicnienne  yria MeXAY KPHBBIMA Ha TOBEPXHOCTH. YTON MEXKIY
KOOPAMHATHBIMHU JIMHUSAMU. Y CJIOBHE OPTOTOHAJIIBHOCTH KOOPIAMHATHON CETH.
3amaua 00 M30TOHANIBHBIX TPAGKTOPUSIX Ha cepe.

26.JluneiiuaTas MOBEPXHOCTh, €€ ypaBHeHUA. l[lapameTpuueckue ypaBHEHUS
KOHYyCAa, IUJINHAPA, UX JIUHEUHBIN 3JIEMEHT.

21 . N3omeTrpuueckoe otoOpakeHrne nopepxHocreil. Heodxoanmplie U 10CTaTOYHbBIE
yCIIOBUS U30METpUU. M30MeTpruueckoe 0ToOpaxKeHne reJIMKonia Ha KaTeHOUI.

28. ledbopmarusi, wu3rubaHue, HAJOKUMOCTh. TeopemMa O  HAJIOXKEHUU
Pa3BEePTHIBAIOIINXCS TOBEPXHOCTEHN HA TIOCKOCTD.

29.KonpopmHoe oToOpakeHne OJHON MOBEPXHOCTU Ha Npyryto. Heobxoanmeie u
JIOCTaTOYHBIE YCIOBUS KOH(POPMHOTO COOTBETCTBUSI.

30.U3oTepmuueckne koopanHatel. KoHopMHOE OTOOpaskeHHE MOBEPXHOCTH Ha
TI0cKOCTh. CTepeorpaduyaeckast MPOSKIIHsL.

31.HopmanbHast KpHBU3HA KpPUBOM, JeXalled Ha MOBEPXHOCTU. Btopas
KBaJipaTuyHasi (hopMa MOBEPXHOCTHU, BEIYHCIICHUE €€ KO PHUITMEHTOB.

32.KpuBur3Ha TMHUH HA TOBEepXHOCTU. KpuBH3HA HOPMAIBLHOTO CEUEHUSI.

33.I'maBHbIe HampaBJCHWs] W TJABHBIE KPUBU3HBI B TOYKE IMOBEPXHOCTH, WX
Bbruncienue. [lonHas (rayccoBa) U cpeaHsisi KpuBU3HA MoBepxHOCTU. [lomHas
KpPUBU3HA IJIOCKOCTH, chepsl, nceBaochepsl. Cpennssi KpUBU3HA MEIMKOUIA.

34.Jlunuy KpUBU3HBI HA TIOBEPXHOCTH, UX MU PepeHIInaTIbHOE YPaBHEHHE.
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35.Knaccudukanus Touek noBepxHocTu. CTpoeHHE MOBEPXHOCTH B OKPECTHOCTHU
AIUTUTITUYECKOH, TUIIEPOOTNYECKON 1 MapaboInyecKOn TOUEK.

36.ACUMNTOTUYECKUE HAMPABICHUS B TOYKE MOBEPXHOCTU. ACHUMITOTHYECKHE
JIMHUH, UX CBOMCTBA. ACUMIITOTUYECKUE JIMHUK Ha Treaukonse. MUHUMAaIbHbIE
MTOBEPXHOCTH.

37.lepuBaiiiOHHbIC YpaBHEHUS TOBEPXHOCTH.

38.®opmynsl [Naycca-Ilerepcona-Konauu. Teopema [Maycca. CymiectBoBaHue u
€AUHCTBEHHOCTh  IMOBEPXHOCTH C  3aJaHHBIMM II€pBOM U  BTOPOU
KBaJIpaTUYHBIMU (DOPMAMHU.

39.'eone3nueckasl KpWUBH3HA KPUBOM Ha TMOBEPXHOCTU. VHBapmaHTHOCTH
reo0J1e3M4YE€CKON KPUBU3HBI OTHOCUTEIBHO U3THOaHHUS.

40.'eonesnyeckue JIMHUKM Ha ToBepxHOCTH. JuddepennmanbHoe ypaBHEHHE
reoIe3NYECKUX JIMHUM, UX CBOMCTBA. [[BMJKEHME TOUKM IO NOBEPXHOCTH B
OTCYTCTBUE BHEIIHUX CWJI. YPaBHEHUE TEOAC3UYECKUX JIMHUNA PUMaHOBOU
meTpuku ds?=du®+Gdv?,

41.[lonyreonesudeckas  mapaMeTpusalys  MOBEPXHOCTH.  Bun  mepsoit
KBaJpaTUYHOM  (QOpMBI  HpU  MOJIYTeOJE3UYECKOM  MapaMeTpu3aluu.
['eone3nueckas JIMHAA Kak KpaTyainias Ha IOBEPXHOCTH.

42.T1oBepXHOCTH MOCTOSTHHOM rayCCOBOM KPUBU3HBI.

43.BrlpakeHue AJis Teoe3U4eCKOl KpUBU3HBI Ue€pe3 yroJl.

44 Teopema ['aycca-bonmne.

45.Teopema I'aycca-boHHe 1 K-CBSI3HBIX MOBEPXHOCTEW M MOBEPXHOCTEH poja
p.

46.'eomeTpusi Ha TOBEPXHOCTSAX MOCTOSHHON KPUBHU3HBI.

47.0npeneneHue MeTpUYEcKoro mnpoctpaHcTBa. Ilpumepbl. OTKpbITHIA 1Iap,
OTKPBITOE€ MHOYKECTBO.

48.0OmnpeneneHne METPUUECKOTro MpocTpaHcTBa. [IpuMepsl U CBOWCTBA OTKPBITHIX
MHOJKECTB: OTKPBITOCTb OTKPBITOTO IIapa, OOBEAMHEHUS U IEpEeceueHust
(KOHEYHOTO YHUCIIa) OTKPHITHIX MHOYKECTB.

49.0mpeneneHre TOMOJIOTMYECKOro MpocTpaHcTBa. [Ilpumepsl: meTrpuueckas u
€BKJINJI0OBA  TOIOJIOTMM, JUCKPETHAas W  AaHTUAHUCKPETHAs  TOIOJIOTHH,
HOJIMPOCTPAHCTBO  TOMOJOIMYECKOr0  MPOCTpaHCTBa.  XaycaoppoBOCTh
METPUYECKUX MPOCTPAHCTB.

50.Axkcuombl  oTAenuMOCTH.  [IpuMepbl  TOMOJOTHYECKUX  MPOCTPAHCTB,
YAOBJIETBOPSIOIINX aKCUOME T, HO HE YAOBJIETBOPSIOIIMNX aKCUOME T i+1.

51.Ompenenenrie  TOMOJOTHYECKOTO  MpocTpaHCcTBA.  OKpPECTHOCTh  TOYKH.
BHyTpeHHsIs1 TOUKa, BHYTPEHHOCTb, CBOMCTBO OTKPBITHIX MHOXKECTB U APYrue
CBOMCTBA BHYTPEHHOCTH.

52.Touka TPUKOCHOBEHHUS B TOMOJIOTMYECKOM MPOCTPAHCTBE. 3aMbIKaHHUE, €TI0
CBOMCTBA.  3aMKHYTbIE = MHOXECTBA, OSKBUBAJEHTHOCTb  OINPEIACICHUM
3aMKHYTOI'0O MHOKECTBA.

53.Touka NPUKOCHOBEHHUS, BHYTPEHHSSI, TPaHUYHAs!, U30JIMPOBAHHAS, TIPEACTbHAs
TOYKa MHOXECTBA B TOIIOJIOTMYECKOM IIPOCTPAHCTBE. BHYTPEHHOCTSD,
3aMbIKaHUE, IpaHula MHOKecTBa. [IpuBecTH mpuMep TOYKH MPUKOCHOBEHHSI
MHOJKECTBA, KOTOPasi HE SIBJIAETCS MPENCIbHON WA U30JIMPOBAHHON TOYKOM.
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54.Bciony IUIOTHBIE W HUT/I€ HE IUIOTHBIE MHOXECTBA B TOMOJOTHYECKOM
npocTtpancTBe. Kpurepuu, npumepsl.

55.HenpeppIBHOCTE O0TOOpakeHHUsT METPUUYECKUX IMPOCTpaHCTB. HempephIBHOCTH
OTOOpaXEHMsI TOIOJIOTMUYECKUX MPOCTpaHCTB. Kputepuil HenmpepbIBHOCTH
OTOOpaKeHUsI.

56.HenpeprIBHOCTH O0TOOpaKEHUSI TOMOJIOTMYECKUX IIPOCTPAHCTB.
['omeoMOppU3M  TOIMOJIOTMYECKUX  MPOCTPAHCTB U TOJMHOKECTB
TOTOJOTHYECKOTO TpocTpaHcTBa. [lpuMepsl TOMEOMOP(HBIX MHOXKECTB.
Tononornyeckre NHBAPUAHTBHI.

57.0mnpeneneHre CBSI3BHOCTU TOIOJOTHYECKOTO MPOCTPAHCTBA, MOJMHOXKECTBA
TOITOJIOTMYECKOTO MpocTpaHcTBa. Kpurepuit cBsi3HOCTH. [IprMepbl HECBSI3HBIX
MHO>KECTB Ha YACIOBOU MpsiMOM. CBSI3HOCTh OTpE3Ka.

58.CBs3HOCTh TTOJIMHOXKECTBA TOIOJIOTHYECKOTO MpocTpancTBa. OOpa3 CBI3HOTO

MHOXKECTBA  MpPU  HEMpEphIBHOM  oToOpakeHuu.  CBSA3HOCTH  Kak
TOMOJIOTUYECKUI MHBApUAHT. CBSI3HAsI KOMIIOHEHTA TOYKH B TOIOJOTHYECKOM
MPOCTPAHCTBE.

59.KoMITaKTHOCTh MHOJKECTBA B TOIIOJIOTHYECKOM MpocTpaHcTBe. [Ipumepsl
KOMIMAKTHBIX M HEKOMIAKTHBIX MHOXECTB. 3aMKHYTOCTh KOMITaKTa B
xaycaophoBOM MPOCTPAHCTBE.

60.KoMITakTHOCT, MHOXKECTBA B TOMOJIOTMYECKOM mpocTpaHcTBe. (OO6pa3
KOMITAKTHOTO MHOYKECTBA TIPH HEMPEPBIBHOM OTOOpakeHHH. KOMITaKTHOCTH
KaK TOIIOJIOTHYCCKUI NHBAPUAHT.

Metoanueckue YKazaHus 1151 oﬁyqalomnxcn 10 OCBOCHMIO TN CHUIIIMHBI

Opranusys cBOI0 y4eOHYI0 paboTy, CTyACHTHI JOIKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pPEXUM M XapakTep y4eOHOU
paboThl MO M3YYEHUIO TEOPETUUYECKOTO Kypca, MPaKTHUYECKOMY HNPUMEHEHUIO
W3YUYEHHOIO0 MaTepualjia, MO BBIIOJHEHHUIO 3aJaHUN JUI CaMOCTOSTEIbHON
paboThl, 10 UCIOJIB30BAaHNUIO UHOOPMALIMOHHBIX TEXHOJIOTUHN U T.1.

Bo-emopbix, 03HAKOMUTBCA C yKa3aHHBIM B METOJMYECKOM MaTepuaje o
JUCHUIUIMHE TMepeYHeM Y4eOHO-METOJAMYECKHX H3IaHUuN, 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

_ 18—



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
yCTaHaBJIMBATh COOTHOIIEGHUS MEXIy KiaccaMd OOBEKTOB, OIMKCHIBAEMbIX
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
y4eOHO-METOJIMYECKON JIUTEpaTyphl, PA3TUUYHBIX CIPABOYHBIX MaTE€pPHUAJIOB,
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. CocraBijieHue rJjoccapusi. B rioccapuii JOKHBI OBITh BKITIOYEHBI
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 CTYJIECHTHI TOJKHBI
UCIIOJB30BaTh KaK CaMOCTOSITENIbHO TMOJIFOTOBJIEHHBIE KOHCIEKTHI, TaK U
MaTepualibl, HOJYYEHHBIE B X0JI€ 3aHATUM.

KauecTBO yCBOEHHMS CTYAEHTOM Ka)XO0W JUCUUILIMHBI oneHuBaerca no 100-
OAJITBHOM 1IKaJIe.

NurterpanpHasi pedTuHroBas olleHKa (0ami) 1o Kaxjaomy (mepuomay
OoOy4eHMs) CKJIaJbIBa€TCd M3 OICHKM TeKylled paboThl CTYJEHTOB Ha
CEMHUHAPCKUX M TMPAKTUYECKUX 3AHATHUSX, BBINOJHEHUS WHIAWBUIYAIbHBIX
TBOPYECKUX 3aJaHUMl M JIp. W OIEHKH 3a BBIMIOJHEHUE CTYJIEHTOM Yy4eOHOTO
3aJlaHds TIPU PEUTHMHTOBOM KOHTpoOJe ycreBaemoctu. [Ipu 3toM goss 6amios,
BBIZICJICHHBIX HAa PEUTHMHIOBBIM KOHTPOJIb HE MOJKHA mpeBblmaTh 50% o01men
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, Habpasmuii 40 6anioB U BhIIIE IO UTOTaM pabOThI B CEMECTpE, B
HK3aMEHAIIMOHHOW BEJAOMOCTM U 3aU€THOM KHIKKE BBICTABIISIETCS OIICHKA
«3auteHoy». CTynenty, HabpasiieMy 10 39 6anioB BKIIOYUTENBHO, CIAET 3a4eT,

CornacHo mojxojaM OalIbHO-PEUTHHTOBOM CHUCTEMBI B PaMKax OLEHKH
3HAHUW, YMEHUMN, BIaJeHUA (YMEHHUN MPUMEHSTh) U (WJIM) OMbITA ACATEILHOCTH
JUCIUIUIMHBI YCTAHOBJICHBI CIIETYIOIINE ACTIEKTHI:

e CojnepxkaHue y4eOHOM NUCUUILTUHBI B paMKax OJHOTO CeMecTpa JEIUTCs
Ha JiBa MoAyJisa (mepuoja ooydeHus). [lo okoHuanuu Moayss (mepuoaa oOydeHus)
OCYUIECTBIISIETCSl PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUI CTYJIEHTOB.

e Cpokxu MpoOBEACHUS PEUTUHTOBOTO KOHTPOJIS:

ocennuti cemecmp — | peUTHUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS
coriacHo rpaduky ydgeOHoro mporecca, || peTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIB€ TMOCJETHUE Henenu (aKTUYECKOro 3aBEpILEHUs ceMecTpa Mo TIpaduky
y4eOHOro mpolecca;

gecennutl cemecmp — | peTUHTOBBII KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS
cornacHo rpaguky ydedHoro npouecca, || peiTHHrOBBIN KOHTPOJIb YCIIEBAEMOCTH
- JIBe MocieqHue Heaenu (aKTUYECKOTO 3aBEpIICHUs CeMecTpa Mo Tpaduky

y4eOHOro Ipolecca.

VIl. MaTepuajibHO-TeXHU4YECKOe oOecriedeHue TUCIIUTINHBI

HaunmenoBanue
CHEeHHAILHBIX® MOMEIIeHM I
M MOMeELIeHuH IJIA

OcHallleHHOCTh
cnennaJbLHBIX
noMeleHu u
noMeleHu ! 1Ja

ITepeveHb JUIEH3UOHHOTO
NMPOrpaMMHOro odecrneveHmus.
PeKkBU3UTHI MOATBEPKIAIOIIET0

CaMOCTOSITE/ILHOI Pa0d0Thl |CAMOCTOATENbHOM | JOKYMEHTA
padoThI
Yuebuas ayautopus s | Komnaexm yueonou | Google Chrome — OecruiaTHo

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)

VYuebHas ayuTopus s
MPOBE/ICHUS 3aHATUN
JIEKITUOHHOTO THIIA, 3aHITHH

Mmebenu, npoekmop,

HacmeHHbll npoeKy.

9KPaH,
DPEYUPKYIAMOop.

Komnnexm
yuebHoU mebenu,
UHMEPAKMUBHASL

Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeady npas
ITK545 ot 16.12.2022

Lazarus — OecruiaTHO

OpenOffice — 6ecrutatHO
MHorodyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrinatnoe
[10 — 6ecrutatHO

OC Linux Ubuntu 6ecrmataoe 10 —
OecraTHO

Google Chrome — OecrmaTHO
Kaspersky Endpoint Security 10 s
Windows — AxT Ha niepeaady mnpas
ITK545 ot 16.12.2022
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CEMHUHAPCKOT0 THUIIA,
KYpPCOBOTO IIPOCKTUPOBAHUS
(BBITIOJIHEHU ST KYPCOBBIX
paboT), TPYNIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHON
aTTeCTalluH,
yuebnas ayoumopus.: Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Cadosuii, 0. 35)

cucmema.

O€eCILIaTHO

Lazarus — 6ecrutatHo

OpenOffice — 6ecrmaTao
MHuoropyHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — GecrutatHO

OC Linux Ubuntu 6ecratroe ITO —

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCITAILTHHBI

Ne OO0HoBIeHHBII Onucanue BHeceHHbIX | [laTta u Ne mporokoJia
ILI. | pa3gesa padouei U3MEHEeHM U 3acenanusi kadeapsi /
NpOrpaMMblI METOAUYECKOr0
AUCHUIIMHBI coBera (pakyJbTeTA,
YTBepAMBILIEro
U3MEHEeHM S
1. | V. YuebHo- 1) Pexomennyemas Pemenue nayuno-
METOANIECKOC 1 JuTeparypa — METOAUYECKOTO COBETA
MH(POPMALMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATHYICCKOLO
obecrieueHue
TUCLHILTHHbI dakynbTeTa (MPOTOKOI
Nel ot 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
MCETOAMICCKOC 1 JuTEpaTypa — METOAUYECKOTO COBETA
UH()OpPMALIMOHHOE | aKTyalM3alus CIucKa MATEMATIEICCKOLO
obecnieueHue
iy dakynbreTa (IMPOTOKOJ
Nel ot 19.09.2023 1.)
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