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|. AHHoTanMA

1. Heapb v 32124 TUCHUTLTMHBI

Llenv — cdopMupoBaTh TpEACTABICHHE O KOMIUIEKCE HUACH M METOAOB
KJaccnueckor nudQepeHnrnaIbHON TeOMETPHUH, Pa3BUTh MAaTEMAaTHYECKYIO KYIbTypy
CTyJICHTa W TMOATOTOBUTh €Tr0 K YCBOCHHWIO JPYTUX OCHOBHBIX MAaTEMaTHYECKHUX
KypCOB.

3aoauu:

1) ¢dynmameHTadbHAs MOATOTOBKA 110 AM(QEpeHInaIbHOH TeOMETPUU U
TOTIOJIOTHH;

2) omiaaeHue MeToAaMu AuddepeHIraIbHON reOMETPUN U TOTIOJIOTHH;

3) oBIaJCHHE COBPEMEHHBIM MATEMAaTHYECKUM ammapaToM JUIs JaJbHEHIIero
WCITOJTH30BAHUS B MIPUIIOKEHUSX.

2. MecTo aucuuniiMebl B cTpykrype OOIT

JucuumirHa OTHOCUTCS K oOs3aTenbHOM yacTu Osioka 1 ydeOHOro miaHa —
K JUCHUIUIMHAM, (OPMHPYIOIIMM YHUBEpCajJbHble U 001enpodeccuoHanbHbIe
KOMIIETEHIINH.

Jljig ee yCcnemHoro ocBOE€HUsI HEOOXOAUMBI 3HaHUSI U YMEHUs, IPUOOPETECHHbIE
B pe3yiapTaTe  OOy4yeHUs  AMCLUMIUIMHAM  «AHQJIUTUYECKas  TEOMETPHsDY,
«Marematuueckuil ananuz», «luddepenuuansupie ypaBHeHUs». OT YCHEHMIHOCTH
OCBOGHHUSl JUCLUUIUIMHBI B 3HAUUTEIBHOW CTENEHM 3aBUCUT I(P(PEKTUBHOCTH
JaJIbHENIIEro 00y4YeHHs CTy/ICHTA.

JucruninrHa uzydaercs Ha 3 Kypce (5 cemecTp).

3. 00bém aucoMIuIMHBI: 3 3auéTHble equauibl, 108 akageMUUecKHMX YacoB, B TOM
yuce:

KOHTAKTHAsl ay/IMTOPHAasi padoTa: jekuun 34 Jaca, MpaKTUUecKue 3aHsTrs 34 Jaca,
camocrositeibHas padora: 40 Jacos.

4. Tlnanupyemble pe3yJbTaTbl OOyYeHHs] MO JUCHUILUIMHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMH Pe3yJIbTATAMM OCBOECHHS 00pa30BaTeIbHOM POrPaMMbI

[Tnanupyemble pe3yinbTaThl ocBoeHHs1 | [lmaHupyemble pe3yabTaThl 00YUEeHHS 110 TUCIMILTHHE
00pa3oBaTeIbHOM MPOrpaMMBI
(bopmupyemble KOMITETEHITIH)

OIIK-1 Cnocoben MIPUMEHSTh

OIIK-1.1 OcymectBisier 0TOOp TEOPETUUYECKOTO U

C€CTCCTBCHHBLIX HAYK, H HCIIOJIB30BATb
X B HpO(I)CCCHOHaJILHOﬁ JACATCIIbHOCTHU

(byHIaMeHTaTbHbIE 3HaHMS, | IPAKTUYECKOr0 MaTepraa
ITOJTyYEHHBIE B obmactu | OIIK-1.2 Pemmaer THMOBBIE 3a7add B paMKax
MaTeMaTUYECKUX " (nm) | mpodeccuoHaNbHOM NeATETbHOCTH

OIIK-1.3 Mcrionb3yeT pa3indHble METOIBI U TIPUEMBI
penieHus 3a/1a4 npodecCHOHATBHON 1€ TEIbHOCTH

5. @opma NPOMEKYTOYHOI ATTeCTALMU M CEMECTP MPOXO0KICHUS

3aueT (5 cemectp).

6. SI3bIKk NpenoxaBaHusi: PYCCKHIL.




Il. Copep:kanune IMCUMIUIMHBI, CTPYKTYPMPOBaHHOe M0 TeMaMm (pa3geam) ¢
yKa3aHMeM OTBEJICHHOI0 HAa HHMX KOJIMYeCTBAa AKAJAeMHYECKMX 4YAacOB M BH/IOB
Y4eOHBbIX 3aHSTHI

KonTakTHas padora CamocTo-
Jlexnumn Ipak- ATeJIbHasA
Y4yeOHasi nporpaMma — HaMMeHOBaHue pa3aenoB u | Bceero THYEC- paborta, B
TeM (uac.) KHe 3a- TOM YHCJIe
HATUA KOHTPOJIb
(uac.)
Yacrs 1
1. Tlpocras xpuas (rpapuk qudpdepenuupyemoit | 3 1 1 1

¢byHkuMK) Ha mwIockoctu. [lapamerpuzoBanHas
KpuBas. PeryispHeie 1 HEPETYISIPHBIE TOUKH.
[TapameTrpuzanus npsiMoH, OKPYKHOCTH,
AIIMICca, runepoonsl, HUKIouasl. Paguyc-
BEKTOp KpHUBOW. Teopema 0 CTpOEHUN IIIIOCKON
IIapaMeTPU30BaHHON KPUBOIl B OKPECTHOCTH
PETYISIPHOM TOYKH.

2. Teopema 0 CTPOCHHUU MHOXKECTBA, 3aJIaHHOTO 2 1 1 0
ypaBHeHueM F(X,y)=0, B okpecTHOCTH
HE0CO0O0I TOUKH; BUABI OCOOBIX TOYEK.
JlexapToB JIUCT.

3. KacarenbHast 1 HOpMaJIb K IUIOCKOM KPUBOH, 3 1 1 1
UX YpaBHEHMS. |'eoMeTpruyecKuii u
bu3UYECKUN CMBICT IPOU3BOIHOM panyc-
BEKTOpa MapaMeTPU30BAaHHOW KPUBOM.

4. TIpoCTpaHCTBEHHBIE KPHUBBIE. 3 1 1 1
[TapameTpu30BaHHBIE KPUBBIE B IPOCTPAHCTBE.
KpuBas Busuanu, BuHTOBast inHusA. CTpoeHHE
IIPOCTPAHCTBEHHOW ITapaMETPHU30BaHHON
KPHUBOM B OKPECTHOCTH PETYIISIPHOM TOUKH.

o1

. Compukacaroniascs mioCKOCTb 3 1 1 1
IIPOCTPAHCTBEHHOW KPUBOU, €€
WHBAPUAHTHOCTb OTHOCUTEJIBLHO 3aMEHbI
napamerpa. TeopeMa o opsKe KacaHus
KPUBOU U €€ COIIPUKACAIOLIEHCS INIOCKOCTH.

6. Jlnwna ayru kpuBoit. HaTypanbHblil mapamerp. 3 1 1 1
CBoiicTBa IEPBOIl U BTOPOW IMTPOU3BOJHOMN
paauyc-BEKTOpa IO HATYpaJIbHOMY IIapAMETPY,
ux pusnyeckuit cmpica. Bektop rinaBHon
HopMasH. ['eomerpuyeckue oOpassl,
CBSI3aHHBIE C TOUYKOW NMPOCTPAaHCTBEHHOU
KpUBOW, UX YPaBHEHHUSI.

7. KpuBusna xpuBoii. Kpuusna kak Moayib 3 1 1 1
BTOPOU IPOU3BOJHOM OT PanyC-BEKTOPA 110
HaTypaJIbHOMY napamerpy. Touku
crpsamieHuns. Kpuselie ¢ HyJ€BON KPUBU3HOM.
KpuBr3Ha OKPYXKHOCTH.

8. ®opmynsl Opene 11 MPOCTPAHCTBEHHON U 3 1 1 1
I10cKoi KpuBoi. Kpyuenue, ero
r€OMETPUYECKUN CMBICI.. TOYKU yIUIOIIEHUS.
Kpussle ¢ HyneBbIM KpyueHrem. @opMyiibl
JUIs1 BBIYMCIICHHS] KDUBU3HBI U KPYUCHHSI.
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ITopsinok kacanust KpuBbIX. Teopema o
MOPSIIKE KACAHUS IUIOCKUX KPUBBIX, OJHA U3
KOTOPBIX 3aJlaHa HESBHO, a IpyTrast ---
napamerpudecku. Conpukacaromiasics
OKPYHOCTb IIJIOCKOW KpUBOM. DBOJIIOTA,
ABOJILBEHTA, MX CBOMCTBA.

10.

Orubaromas ceMeicTBa KpUBbIX Ha
miockocTu. HaTypanbHble ypaBHEHUs
MPOCTPaHCTBEHHOM KpuBoi. Teopema 00
ONpEe/IEJIEHNN KPUBOU €€ HaTypalbHbIMU
ypaBHeHusAMH. HaxoxaeHue
napaMeTpU4YeCKUX YpaBHEHUN MJIOCKON
KPHUBOW I10 €€ HaTyPAJIbHOMY YPaBHEHUIO.

11.

[Tpocras noBepxHOCTH (rpaduK rIaaKoi
¢dbyukuuu z=f(X,y)). [maakoe orodpakeHne
JIBYMEPHOH 00J1aCTH B TPEXMEPHOE
npocTpaHcTBO. Perymsapusie Touku. CtpoeHne
o0pa3a B OKpPECTHOCTHU PETYJIAPHOU TOUKH.
OnpeneneHue napaMeTpru30BaHHOM
noBepxHocTU. KoopauHaTHas ceTh Ha
noBepxHocTU. [lapameTpruueckue ypaBHEHUS
IUIOCKOCTH, Cepbl, FeIUKONIa, HUIHH]IpA U
KOHYyCa.

12.

Teopema 0 CTpOEHUU MHOKECTBA, 33/IaHHOTO
ypaBHeHueM F(X,y,z)=0, B OKpecTHOCTH
HeocoOoit Touku. [lapameTpuaeckue
YpaBHEHUs IOBEPXHOCTEN BTOPOTO MOPSJIKA. .

13.

JIunusg Ha noBepxHocTu. KacarenbHas
IJIOCKOCTh M1 HOPMAJIb K IOBEPXHOCTH, UX
ypaBHEHUA. Bu KOOpAMHATHON CETHU B
OKPECTHOCTH HEPETYISIPHOU TOUKHU

14.

JlnnHa xpuBoi Ha nmoBepxHoctu. [lepBas
KBaJipaTuyHas popma rmoBepxHocTu. JINHEeHHbII
AJIEMEHT IJIOCKOCTH B IEKAPTOBBIX U MOJIIPHBIX
KOOpJuHaTax, cgepsl B reorpaduuecKkux
KOOPJIMHATAaX, UAIUHAPUYECKON U KOHUYECKOU
ITOBEPXHOCTEM.

15.

Brruncnenue yria Mex1y KpUBbIMU HA
ITIOBEPXHOCTH. YTOJ MEXKY KOOPAUHATHBIMU
JIMHUSIMH.

16.

[Tnomanp 061acTy Ha TOBEPXHOCTH.

17.

[ToBepxHOCTH BpallleHUs, UX
napaMeTpudeckue ypaBHeHus. Top, kaTeHou I,
niceBochepa. JIMHEHHBIN 2JIeMEHT
MOBEPXHOCTH BpaIllCHUSI.

N W

==

==

ol

18.

JInnenuaTelie U pa3BEPTHIBAIOIIMECS
ITOBEPXHOCTH.

19.

N3omeTrprdeckoe 0ToOpaskeHne
noBepxHocTei. HeoOxonumoe u JocTaTouHoe
ycioBue uzoMerpun. Mzomerpudeckoe
oTOOpakeHHUe TeINKOUIa Ha KATCHOWI.
Hedopmarnus, narubanue, HATOKUMOCTh
nopepxHocren. Hanoxxenne




pa3BEPTHIBAIOIECICS TOBEPXHOCTH HA
MJIOCKOCTb.

20.

KonpopmHOe 0TOOpakeHne NOBEPXHOCTEN.
HeoOxonuMoe 1 10CTaTOYHOE yCIIOBUE
KOH()OPMHOCTH COOTBETCTBUS.
N3orepmuueckue koopaunatel. Kondopmuoe
0TOOpa)keHue MOBEPXHOCTH BpAILEHHS Ha
wiockocTb. CTepeorpaduueckas IpoOeKIus.
HNuBepcus, ee CBOMCTBA.

21.

HopmanbHast KpuBU3HA KPpUBOM, JIE€XkKAIIEH HA
MOBEpXHOCTU. BTOpas kBagpaTuuHas
(bynmamenTanpHas) hopmMa MOBEPXHOCTH.

22.

KprBHu3HA IIIIOCKUX CEYEHUN ITOBEPXHOCTH.
Teopema Menbe.

23.

Nunukatpuca JroneHa, kiaccuukaius ToUuek
Ha MOBEPXHOCTH.

24,

['maBHbBIE KPUBU3HBI U IJ1aBHbIE HAIIPABJICHUS B
TOUYKE IMOBEPXHOCTH. ['ayccoBa u cpenHss
KpuBHU3HA noBepxHoctu. opmyna Diisepa.

25.

ComnpspKkeHHbIE HalpaBlIeHUs! HA TTOBEPXHOCTH.
JIuHuM KpUBU3HBI, UX AU(depeHIHaTbHOE
ypaBHeH#ue. JINHUYM KPUBU3HBI HA IOBEPXHOCTHU
BpAIIICHHUSL.

26.

ACHUMIOTOTHYECKUE HAIIPABIICHUS U
ACUMITOTUYECKUE JJUHUM HA TOBEPXHOCTH, HX
CBOICTBa. MUHUMAJIbHBIE TOBEPXHOCTH.

27.

Cdepuueckoe orobpaxkenue. Teopema o
IIOJIHOW KpuBHU3HE. MIHTErpanpHas KpuBU3HA
MOBEPXHOCTH.

28.

I[epI/IBaHI/IOHHBIC YpPaBHCHHUA ITIOBCPXHOCTH.

29.

®opwmyisl ['aycca-Ilerepcona-Konmammm.
Teopema I'aycca CymiecTBoBaHUE U
€AMHCTBEHHOCTD ITOBEPXHOCTH C 3aJaHHBIMU
NIepBOM M BTOPOM KBaJIpaTUUHBIMU (hOpPMaMHU.

NN
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30.

['eone3nueckas KpuBU3HA KPUBOM Ha
MOBEPXHOCTH, UHBAPUAHTHOCTD €€
OTHOCUTENIbHO U3rudanus. Dopmynsl Asis
BBIUHCIICHUS T€0Je3UYECKON KPUBU3HBI.

31.

['eone3nueckue TUHUU HA MIOBEPXHOCTH, UX
cBoiicTBa. /luddepeniinanbabie ypaBHEHUS
reoje3ndeckux JuHu. Knnemarugeckoe
CBOMCTBO I'€0/Ie3UUECKHX.

32.

[Tonyreonesnueckas napaMmeTpu3alus
ITOBEPXHOCTH, BUJ IEPBOM KBAJAPATUIHON
(bOpMBI TIPHU TIOJTYT€O0Ie3UIECKOM
napamerpusanny. ['eonesnyeckas Kak
KpaTJaiiiiasi JUHUsI HAa IOBEPXHOCTH.

33.

IToBEpXHOCTH OCTOSTHHOW IayCCOBOM
KPUBU3HBL.

Yacts 2

1.

Metpuueckoe npocTpancTBo. OTKPBITHIN 1Iap,
OTKPBITOE MHOXKECTBO, OTKPBITOCTb
o0beIMHEeHMs] U nepecedeHts (KOHEUHOTro

wo
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YHUCJa) OTKPBITHIX MHOYKECTB.

Onpenenenue TONOIOrMYECKOTO
IIPOCTPAaHCTBAa. MeTpHuuecKas U €BKINI0BA
TOIOJIOTMH, TUCKPETHAS U aHTUIUCKPETHAS
TOIOJIOTMH, IIOITPOCTPAHCTBO
TOIOJIOTUYECKOr0 MPOCTPAHCTBA.

AKcHOMBI oTAenuMocTH. [Ipumepsl
TOTIOJIOTUYECKUX MMPOCTPAHCTB,
YIOBIETBOPSAIOMINX akcuome Tk, HO HE
YIIOBJIETBOPSIOMIUX aKCUOME Tk+1.
XaycnoppoBoCTh METPHUUECKHUX MTPOCTPAHCTB.

OKpecTHOCTh TOYKU TOIMOJIOTHYECKOTO
MPOCTpaHCTBa. BHYTpeHHsA TOUKa,
BHYTPEHHOCTb, CBOMCTBA OTKPBITBIX MHOKECTB
Y CBOWMCTBA BHYTPEHHOCTH.

Touka MIPUKOCHOBEHMSI B TOIOJIOTMYECKOM
IIPOCTPAHCTBE. 3aMBIKAHUE, €TO CBOMCTBA.
3aMKHYTbIE MHOKECTBA, IKBUBAJIECHTHOCTb
OIIpeIeTICHUH 3aMKHYTOIO MHOKECTBA.

Touxka IMPUKOCHOBCHHA, BHYTPCHHSA,
rpaHn4Hasd, U30JIMpOBaHHasA, IIPCACIIbHAA
TOYKa MHO>XCCTBA B TOIIOJIOTHYCCKOM
IIPpOCTPAHCTRBC. FpaHI/Iua MHOXXCCTBA.

Bcrony miIoTHbIE ¥ HUTI€ HE TIJIOTHBIE
MHOECTBA B TOIIOJIOTUYECKOM MTPOCTPAHCTBE.
Kpurepunu.

HenpepbiBHOCTH 0TOOpaKEHUSI METPUYECKUX
npocTpancTB. HenmpepbIBHOCTh 0TOOpaKeHHs
TONOJIOTMYECKUX NpocTpaHCcTB. Kpurepnii
HENPEPHIBHOCTU OTOOPAKEHUS.

["omeomophr3M TONOTOTUYECKUX
IPOCTPAHCTB U MOJIMHOKECTB
TOTIOJIOTUYECKOTO MpOocTpaHcTBa. [Ipumepsr
romeoMop(HbBIX MHOXeECTB. Tornosornyeckue
MHBapUaHTHI.

10.

CBSI3HOCTH TOIOJIOTHYECKOTO MPOCTPAHCTBA,
ITOJMHOKECTBA TOIIOJIOTHYECKOTO
npocTtpaHcTBa. Kpurepuil CBI3HOCTH.
Cas3HOCTB oTpe3ka. [Ipumepbl HECBA3HBIX
MHOECTB Ha YUCJIOBOU mpsimoit. OOpa3
CBSI3HOT'O MHOYKECTBA MPU HEMPEPHIBHOM
oToOpakeHuu. CBSI3BHOCTDH Kak
TOIOJOTMYECKU MHBapuaHT. KomnoHneHTa
CBSI3HOCTH TOYKHU B TOMOJIOTUYECKOM
NpocTpaHcTBe. JInHEHas: CBA3HOCTS.

11.

KoMmakTHOCTh MHOKECTBA B TOIIOJIOTUYECKOM
IPOCTpaHCTBE. 3aAMKHYTOCTb KOMIIAKTa B
xaycaopdoBom npoctpanctse. OOpa3
KOMITAKTHOTO MHOXECTBA MPH HEMPEPHIBHOM
otobpaxxennu. KoMmakTHOCTh Kak
TOTIOJIOTUYECKUI MHBAPHAHT.

Hroro

108

34

34

40




I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue y4yeOHOW NUCHMIUIMHBI CTPOUTCS HA COYETAHUM AYAUTOPHBIX
3aHATUI U pa3InYHBIX (HOPM CAMOCTOSTEIBHOU PaOOTHI CTYICHTOB.

Takke Ha 3aHATUSX TPAKTUKYETCS CaMOCTOsITeNIbHAsE paboTa  CTYJEHTOB,
BBIIIOJIHEHUE 3aJaHUWil B MajbIX TIpyNNax, I[HMCbMEHHBIE PA0OThl, MOJEIMPOBAHUE
JMCKYCCHOHHBIX CHUTYallWi, padoTa ¢ pa3aTOuHbIM MaTepualioM, MPUBJIEKAIOTCS PECYPCHI
cetu  INTERNET. Kypc mnpenycmarpuBaer — BBIOJIHEHHE  KOHTPOJIBHBIX M
CaMOCTOSITENBHBIX paboT, MICHMEHHBIX JOMAIIHUX 3aJaHuil. B kauectBe Gopm KOHTpOIIS
UCTIOJTB3YIOTCS PA3JIMUHbIC BAPHAHTHI B3AUMOITPOBEPKU U B3AMMOKOHTPOJISL.

NHTepakTUBHOE  B3aMMOJIEUCTBUE  CTYJIEHTOB C  OJHOW CTOPOHBI H
npenojaBaress ¢ APyro, a TakkKe CTYIEHTOB MEXIy COOOW M ¢ MpernojaBaresieM BO
BpeMs MPAKTUYECKHUX 3aHITHIA.

OobpaszosamenvHbie mexnoao2uu

1. JIucKyCcCHOHHBIE TEXHOJIOTUU

2. Nadopmarmonnsie (udpoBbie)

3. TexHoorUM pa3BUTUS KPUTUUECKOTO MBILIUICHUS

Coepemennvie memoovt 00yuenus

1. AKTUBHOE CiIylIaHHUE

2. JIexmus (TpaIuIInOHHAS)

V. OHCHO‘IHLIC MaTepuajabl JsI NPOBECACHUA Telcymeﬁ H l'[pOMe)KyTO‘IHOﬁ
arrecranmmmu

1. Ouenounvie mamepuansl 011 nposedeHus meKyuiei ammecmayuu

TemMbl KOHTPOJILHBIX Pa00T
C METOAUYCCKUMH YKA3AHUSIMH 110 MOATOTOBKE K HUM

1. [TapameTpu30BaHHBIE KPUBbIE

Hayuutbca cTpouTh KpHBYIO, MCCIIEIOBaTh €€ CBOWMCTBA, HAXOJWTh €€ ACUMMTOTHI,
TOYKUA Teperuda, TOUYKH CaMOIEPECEUCHUs, HEPETYIsIpHbIE TOUYKH, JIOKAJIbHBIC
AKCTPEMYMBI, IEPEXOAUTH K OOIIUM ypaBHEHUSIM U UCCIEA0BATH 0COOBIC TOUKH.

1) TloctporiTe mapaMmeTpu3oBaHHyio KpuByto X=X(t), y=y(t). Halimute ee acuMnToThI,
TOYKH Tepernda, TOYKM CaMONEPECEUCHHUs, HEPETyJSIpHbIE TOYKH, JIOKAJIbHBIC
skcTpeMyMbl pynkiui X(t), y(t).

2) UckmrounTte mepeMeHHYIO { U3 3alaHHBIX MapaMETPUUECKUX YpaBHCHHH, HaHaWTE
ypaBHEHHE COOTBETCTBYIOIICH 00mieit kpuBoit F(X,y)=0 u ompemenurte ee MOPSIOK.
Haiinure ocoObie TOUKHM 3TOM KPUBOM.
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2. O600111eHHBIC IUKIIOU/IBI U TIJIaHETAPHBIE KPUBBIC

BriBOgUTh ypaBHEHHS] IUKIOWABI, SMHUIMKIOWABI U THUIOLMUKIOWUIBI, ABYXbSPYCHOU

UUKIIOUAbl. HaliTh AnrHy OTHOM apKH [IUKIIOUIBI.

3. UccnenoBanue KpPHUBBIX, 3a1aHHBIX HEKOTOPBIM g epeHnraiIbHO-
r€OMETPUYECKUM CBOMCTBOM

BriBoj ypaBHeHUST KpuUBOW MO 3agaHHOMY Jud(epeHInaTbHO-TEOMETPUIECKOMY

CBOWCTBY.

4. Orubaroias ceMencTBa MIOCKUX KPUBBIX

BriBoj ypaBHEHHMS AMCKPUMHUHAHTHOM KpPUBOM W oruOaroiieil ceMencTBa TUIOCKHUX

KPUBBIX.

5. DBOJIIOTA M 9BOJILBEHTA, HATYPAJIbHOE YPABHEHUE IJIOCKON KPUBOIA

YpaBHEHHUE CONTPUKACAIOLIECHUCS OKPYKHOCTH 3aJaHHON KPUBOM B TOUYKE, ONPEIECIIUB €€

paguyc U UEHTP; MOPSAOK KacaHUs KPUBOM M OKPYKHOCTH B dTOM TOYKE, SBOJIIOTA U

DBOJIbBEHTA.

6. ['eomeTpuyeckue o0Opa3bl, CBSI3aHHBIE C MPOCTPAHCTBEHHON KpuBOul. KpuBu3Ha u
Kpy4eHue

HayuyuTbcs HaX0auTh 1715 3aJaHHOW MMapaMETPU30BAHHOW ITPOCTPAHCTBEHHOW KPHUBOM

a) KpUBU3HY U KpyueHue; 0) ypaBHEHUS KacaTelbHOU, COMPUKACAOIIEHCs MIIOCKOCTH,

TJIaBHOM HOpMaJld U OMHOpMaJH, a Takke pernep OpeHe B 3aJJaHHON TOUKE; B) JJTMHY

IyTH; T) TOYKU CHIPSMIICHUS U YIUIOLWEHUS; 1) HATypajbHbIE YPABHECHHUS

7. JInnentyaTpie TOBEPXHOCTHU

HayuunTtbcs BBIBOIUTH ypaBHEHUE 3aJaHHOW JINHENYATHIE IOBEPXHOCTHU.

8. OpuenTarus noBepxHoctu. OJJHOCTOPOHHUE MOBEPXHOCTU

Hayuutbcs onpenensrs, ABISETCS U TOBEPXHOCTh OHOCTOPOHHEN.

9. PumanoBa MeTprKa Ha OBEPXHOCTH

Ha moBepxHOCTH € 3a1aHHBIM JIMHEWHBIM AJIEMEHTOM HAyYHMTHCS HAXOIWUTh JJIMHBI

KPHUBBIX, YTJIbI U IJIOIA(b 00JIACTH, OPTOrOHAIbHBIE TPACKTOPUU CEMENCTBA.

10. IToBepxHOCTH BpallleHUs. ACUMIITOTUYECKUE JTIMHUU

Hayuutbcsi HaxoauTh MapaMeTpUYecKMe ¢ 00Ilee ypaBHEHHS IOBEPXHOCTU

BpALCHHUsI, €€ ACUMIITOTUYECKUE JTMHUU, TTOJIHYIO U CPEAHIOK KPUBU3HY, HOPMAJIBHYIO

KPUBH3HY JIMHUM, & TaKXE IJIaBHbIE KPUBU3HBI ITIOBEPXHOCTU B MPOU3BOJBHON TOUKE,

THUII TOYEK IIOBEPXHOCTH.
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11. Tononoruyeckue NpoCTpaHCTBA

H€O6XOI[I/IMO HN3y4UTb CBOMCTBA TOIIOJOTMYECKUX IMPOCTPAHCTB, YCBOUTH AKCHOMBI
OTACIUMOCTH, IIOHATHA BHYTPCHHAA TOYKA, IIPCACIIBHAA TOYKA, I'PaHHW4YHAA TOYKA,
TOYKa ITPUKOCHOBCHUS, NU30JIMPOBAHHAA TOYKA MHOKCCTBA, CBA3HOCTb, KOMIIAKTHOCTD,
BHYTPCHHOCTD, 3dMBIKAHHUC, I'PAHUIId MHOKCCTBA B TOIIOJIOTHYCCKOM IIPOCTPAHCTBC.

12. MeTpuueckre npocTpaHCTBa

H€O6XOI[I/IMO B TCOpHUHU MU HA IIPAKTUKE HU3YUYUTH CBOMCTBaA MCTPHUKH U MCTPHUYICCKOI'O
IMPOCTPAHCTBA, YCBOUTDH IIOHATHUSA BHYTPCHHASA TOYKA, IMPCACIIbHAA TOYKA, I'PaHUYIHAsA
TOYKaA, TOYKa IPUKOCHOBCHUS, H3O0JUPOBAHHASA TOYKAa MHOKCCTBA, BHYTPCHHOCTD,

3aMbIKaHKe, IPaHKIa MHOKECTBA B METPHYECKOM MIPOCTPAHCTBE.

1. flBnsierca iu pynxuust p(z,y) METPUKOH HA MHOXKECTBE BEIECTBEH-
ubix uncen R B ciaydae orpunaressHOro orBera npuyMaiite (1 HCmosb-
3yiiTe janee) JAPYTYIO HENPEPHIBHYIO METPUKY P(, 1), OTIHYHYIO OT CTaH-
pTHO# eBKIMI0BOM py(x,y) = |x —y| n or Gyukumii p(z,y) B apyrux
pHAHTAX 3aJIaHU.

7

2. Hokaxure, uro orobpaxenue f : (IR,p) = (R, pz), rpe f(z) =z,
sipjiserca romeomopduzmonm. Jlokaxkure, 9To 0T0OpayKeHne ¢ MOMOIIBIO
Toit ke yuKimu npocrpancrea (IR, p) B IpocTpaHCTBO U30AUPOBAHHBIX
touek (IR, p,) (cm.upumep 3) romeoMopdu3MoM He sIBJISIETCS.

3. [lpuBosist KpaTKme JOKA3aTeIbCTBA CO CChUIKAME HA ONpeIeIeHHs,
YKaKHTe KaKylo-1ub0 a) BHYTPEHHIOW TOYKY T MHOKecTBa A (eciau cy-
mecTByeT); 6) TpeJesbHYI0 TOUKY o1 ¢ A; B) rPaHUYHYIO TOUYKY Ty MHO-
*ecTBa A; r) U30JHPOBAHHYO TOUKY T3 € A (ecym cymectsyer). Hait -
Te 1) BHyTpeHHOCTH A; €) 3ampkanme A; x) rpanmiy 0A; 3) MHOKECTBO
npeienbHbIX Touek A’ s MHOXKecTBa A B METPHYECKOM MPOCTPAHCTBE
(R, p).

4. dpnsiercs mu muOX)ecTBO A B Merpuueckom mpocrpanctse (IR, p)
a) BCIOJy ILIOTHBIM, 0) HUT/ie He IIOTHBIM?!

) pleg) =le -2, 4= T {32,

n=

(2) plz,y) =2z -9%, A=QU(-1,1).
(3) plz,y) =|2* —¢*, A=(0,)\Q.

13. DitnepoBa XxapakTepUCTUKA NOBEPXHOCTH

YcBoeHue nmoHATHI MHOT00Opa3us, MOBEPXHOCTH, TOBEPXHOCTH C KpPaeM, KJIETOUYHOTO

pa3OveHus 3aJaHHOM TOBEPXHOCTH, €€ DJIICPOBOM XapaKTEPUCTHUKH,

BCKTOPHOTI'O II0JIAA HAa ITIOBECPXHOCTHU, €TO 0COOBIX TOYEK.

ri1aakoro

2. Ouenounvie mamepuavl 0131 NPOGEOCHUA RPOMEHCYMOUHOU ammecmayuu

[TInanupyembIit
OOpasoBaTeITE R Kpurepun oniennBanust
pe3yJsbTart TunoBbie KOHTPOJIBHBIE 3aJJaHUS
(KOMIIETEHIIHSI U I1IKaJIa OLIEHUBAHUS
5
UHJIAKAaTOD)




OIIK-1 Crocoben
TIPUMCHSTh
dbyHIaMEeHTAITbHBIC
3HAHMS, TIOJTYYCHHBIC B
obactu
MaTEMaTHYECKUX U
(M) eCTECTBEHHBIX
HayK, ¥ HCI0JIb30BaTh
UX B
podeCcCHOHATBHOM
JICATCIIBHOCTH
OIlK-1.1
Ocywecmensem omoop
meopemu4ecko2o u
NPAKMU4ecKoeo
Mamepuana

OIIK-1.2 Pewaem
Munoewie 3a0ayil 6
PamKax
npogheccuoHanbHou
oesmenvbHocmu
OIIK-1.3 Ucnonvsyem
PasiudHble Memoobl U
npuembl peuierus
3a0ay
npogheccuonanbHou
oesmenvbHocmu

1. IlpoBepbTe perynsspHOCTb
napaMeTpHu3aluu U HaluTe ocoobie
tTouku KpuBoi X=2(sht-cht), y=ch t-sh t,
7= 302

2. Haiinute anmuHy 1yru KpUBOM X = COS t,
y =sint, z =t, nexareii BHyTpH Iapa
X>+y?+7°=2. HaiiuTe HaTypasIbHbIii
rapamMeTp S Ha 3TOM KPUBOM.

3. Haiinure ypaBHEHUS 2JIEMEHTOB
TpexrpanHnka OpeHe KpuBoit X=t3-t2-5,
y=3t2+1, z=2t3-16 B Toi1 Touke M, T71e
HOpMaJibHasl IJIOCKOCTh NapasuiebHa
iockocta 2X+3y+6z=0.

4. HaiimuTe, npu Kakux a v b KpuBu3Ha
KpuBoi X=a ch t, y=a sh t, z=bt Bo Bcex
TOYKaX COBMAJAET C KPYUCHUEM.

5. ITycth R - pannyc KpMBU3HBI IIJIOCKON
KpPHUBOH ), 0 - yrOJ MEKIy NOCTOSSHHBIM
BEKTOPOM U TEKYIIUM KacaTelIbHbIM
BEKTOpPOM KpuBoH y. Halinure napamerpu-
YecKoe ypaBHEHHE KpUBOi y, eciu R = .
6. Haiiiure ypaBHEHUE 3BOIOTHI IIEITHOM
auaKK Y = a ch x/a.

7. Ha OuHOpMansx Mmiockoi KpuBoil y
OTKJIAJILIBAIOTCS OTPE3KHU, AITUHA KOTOPBIX
IIPONOPLIMOHANIbHA JJIMHE IyTU KPUBOA ).
Jlokaxkute, 4T0 y KpUBOM, 00pa30BaHHOM
KOHLIAMU 3TUX OTPE3KOB, OTHOLLEHUE
KPUBU3HBI K KPYYEHHIO TIOCTOSIHHO.

8. Haiimute KpUBU3HY JUTHIICA
x?/a’+y?/b?’=1 B Tex TOUKax, IJie OTPE3OK
KacaTeJbHBIX MEXKAY OCIMH KOOPJIUHAT
JEJIATCS TOUKOM KacaHUs TOIOJIAM.

9. Ha rmaBHBIX HOpMaJISIX BUHTOBOW JINHUH
y OTJIOKEHBI 0Tpe3ku bl 1/K, e K —
KpHBHU3HA KpuBoH y. Haiinure ypaBHeHue
KpUBOH, 00pa30BaHHOM KOHIIAMU 3THUX
OTPE3KOB, ONPEEIIUTE €€ KPUBU3HY U
Kpy4YEHHE.

e [lonno u npasunbHo
O0aHvl omeemvl Ha
6ce nocmaeieHHvle
80NpoCHl,
npuseoeHvl
Heobxo0umuvle
npumepul, cmyoeHm
nokasvieaem
NOHUMAHUe
u3nazaemozo
Mamepuana
— 31 - 40 6annos

e [lonno u npasuibHoO
OaHbl omeemvl HA
6ce nocmaeneHHvle
80NpOCHI,
npuseoeHvl
npumepul,
umeromcsi
Hemo4YHOCU, 8
yenom cmyoeHm
nokasvléaem
NOHUMAHUe
U3Y4EeHHO20
Mamepuana
—21 - 30 banna

e Omeem
OCHOBHOM
NPABUIILHO, HO
HeOd0CmamoyHo
apeymMeHmupos8aHvl
6b18600bl, NPUBEOECHDL
He 6ce HeoOX0ouUMble
npumepbl
—11-20 6annos

e /lanbl HegepHble
omeemvl Ha
nocmaenexHvle

80NPOCHL
—0-10 6annoe

OOHAKO

OaH 8
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V. Yueb6Ho-MeTOqU4YeCKOE U HHPOPMAIIMOHHOE O0ecniedeHUe TUCHHUILTUHBI

1) Pexomenodyemast tumepamypa
a) OcHOBHas1 JIUTEpaTypa:
1. Anekcangpos, II. C. BBeneHue B TEOpHI0O MHOKECTB W OONIYIO TOMOJIOTHIO :
yaeOnoe nocobue / I1. C. AnekcanapoB. — 2-¢ m3z., crep. — Cankrt-IlerepOypr :
Jlannw, 2022. — 368 c. — ISBN 978-5-8114-0981-5. — Texkcr : anekTpoHHbIi // JIanb :
AJIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210431
2. AxuBuc M. A. TenszopHoe ucumciienne. Ydyebnoe mocooue. — M. : duzmariwr,
2005. - 305 c. DIJIEKTPOHHBIM  pecypc. —
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&id=67297
0) JlonmosiHuTEe ILHAA JIUTEPaATYpA:
1. Mumenko, A. C. Kpatkuii kypc auddepeHuuaibHoil reOMETpUH U TOIMOJOTUU /
A.C. Mumenko, A.T. ®domenko. - MockBa : OUIMATIIUT, 2004. - 304 c.
(Knaccuueckuii  yHmBepcuterckuii  yueOHUK)ISBN  5-9221-0442-X. -
anektponHbIid. - URL: https://znanium.com/catalog/product/544615

Pexum JOCTYyTIA:

Tekct

2) IIpocpammnoe obecneuerue

Google Chrome oecmutataoe I10

Anpexc bpaysep oecrutatnoe [10

Kaspersky Endpoint Security 10 | akt na nepegauay npas I1K545 ot 16.12.2022

MHorodyHKIIMOHAbHBII oecruiatnoe I10

penaktop ONLYOFFICE

OC Linux Ubuntu oecrutatoe [10

3) Cospemennvie npogheccuonanvhvle 636l OAHHBIX U UHPOPMAYUOHHBIE CNPABOUHDBIE

cucmemsl
Bua nndpopmanuoHHoOro pecypcea,
°
e undpopvatomoro Axpec (URL)
pecypca
1 OBC «ZNANIUM.COM» https://znanium.com/
2 OBC «lOPAUT» https://urait.ru/
3 9bC «YmipepcnTetcias https://biblioclub.ru/
OMOIMOTEKA OHJIANHY
4 OBC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHb» http://e.lanbook.com
6 OBC TsI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii Tel'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/

Pecypcol nznarensctBa Springer

Nature http://link.springer.com/

CIIC Koncynperantllntoc (B cetu
TBI'Y)

VI.

10.

11.

Mer OAUIECCKMEC MaTEPpUAJIBI 151 oﬁyqalomnxm 0 OCBOCHMIO TUCIIMILINHBI

YueOHas nporpamMmma

Yacrb nepsast

[Ipoctas kpuBas (rpaduk auddepeHpyeMOrd (QYHKIMH) Ha IUIOCKOCTH.
[TapameTpu3oBaHHass  KpuBas.  PerynsipHble ¥ HEPETYISPHbIE  TOYKH.
[lapameTrpuszanus OpsSMOM, OKPYKHOCTH, OJJUIMAICA, TUNEPOOJIbI, IUKIOUIBI.
Pamuyc-BekTop kpuBou. Teopema O CTPOCHHM IUIOCKOW ITapaMETPU30BAHHOM
KPHUBOU B OKPECTHOCTHU PETYJIIPHON TOUKHU.

Teopema o0 CTpoeHMM MHOXECTBa, 3aJaHHOro ypaBHeHueM F(x,y)=0, B
OKpPECTHOCTU HEOCOOOM TOUKHU; BUJBI OCOOBIX TOUEK. [lekapToB IHCT.

KacarenbHasg u HOpMaib K INIOCKOM KpHUBOW, MX ypaBHeHMs. ['eomerprnueckuii u
(u3MYECKUil CMBICI TPOU3BOJAHON paiiyca-BEKTOpa NapaMeTpU30BaHHON KPUBOMA.
[IpocTpancTBeHHbIE KpuUBBIE. [lapaMeTpH30BaHHBIE KpHBBIE B IIPOCTPAHCTBE.
KpuBas  BuBumanm, BuHTOBasg JmHMA. CTpOE€HHME  IPOCTPAHCTBEHHOU
IIapaMeTPU30BaHHON KPUBOM B OKPECTHOCTHU PETYJIIPHON TOYKH.
Cormnpukacarmascsi IIIOCKOCTh IMPOCTPAHCTBEHHOM KPUBOW, €€ WHBAaPUAHTHOCTH
OTHOCHUTEJIBHO 3aMEHBI MapaMeTpa. TeopeMa O NOpsAKe KacaHus KpPUBOM U ee
COIPUKACAIOLIENCS INIOCKOCTH.

Jnmuua nyrum kpuBod. Hatypanenbelii mapamerp. CBoHCTBa MEpBOM U BTOPOU
IPOU3BOJHON pPaJuyc-BEKTOpa IO HATypaJlbHOMY HapaMmerpy, MX (u3nuecKuit
cmbici. BekTop rinaBHoit Hopmanu. ['eomerpruyeckue o6pasbl, CBA3aHHBIC C TOYKON
IIPOCTPAHCTBEHHON KPUBOM, UX YPABHEHUS.

Kpusnuzna kpuBon. KpuBH3Ha kak MOIyJib BTOPOM MPOWU3BOJHOW OT paanyca-
BEKTOpa MO HATypaJlbHOMY mapameTpy. Touku crnpsimieHuus. Kpusble ¢ HyneBou
KpuBu3HOW. KpuBH3HA OKPYKHOCTH.

@opmynbsl PpeHe s NPOCTPAHCTBEHHOM M IUIOCKOM KpuBOMl. KpyueHwe, ero
reOMETPUYECKHM CMbICH. Todku ymuomeHus. KpuBble C HYJIEBBIM KPYYEHUEM.
@opMyJIbl 11 BBIYACICHNS] KPUBU3HBI U KPYUYECHUS.

[Topsimok kacaHusi KpUBBIX. TeopeMa O MOpsAIKEe KaCaHUs IJIOCKUX KPHUBBIX, OJIHA
M3 KOTOPBIX 3aJaHa HEABHO, a Apyras — mnapaMmeTpuuecku. ComnmpHkacaronmascs
OKPY>KHOCTb TJIOCKOUW KPUBOW. DBOJIIOTA, IBOJILBEHTA, X CBOMCTBA.

Orubaromiasi cemeiicTBa KpPUBBIX Ha IUIOCKOCTH. HaTypanbHble ypaBHEHUS
MIPOCTPAHCTBEHHOM KpUBOM. Teopema 00 ompeeIieHuu KPUBOM €€ HaTypaTbHBIMU
ypaBHEHUsIMU. HaxoxaeHne nmapameTpuyecKux YpaBHEHUH IUIOCKOM KPUBOM 10 €€
HaTypaJIbHOMY YPaBHEHHIO.

[Tpoctas moBepxHOCTh (Tpaduk auddeperuupyemoit pyukunu z=f(X,y)). I'magkoe
oToOpakeHHe ABYMEpPHOW 00JacTH B TPEXMEpPHOE MPOCTPaHCTBO. PerynsphHbie
Touku. CTpoeHue oOpa3a B OKPECTHOCTU peryisipHoil Touku. Ornpezaenenue
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13.

14.

15.

16.
17.

18.
19.

20.

21.
22,
23.
24,
25,
26.
27,
28.
29.
30.

31.

[IapaMETPU30BaHHOM MOBEpPXHOCTH. KoopauHaTHas ceThb Ha IOBEPXHOCTH.
[lapameTprueckue YypaBHEHHsI IUIOCKOCTH, cdepbl, TelUKouIa, UWINHApA |
KOHYCa.

TeopeMa O CTpoeHMM MHOXECTBA, 3aJaHHOro ypaBHenuem F(x,y,z)=0, B
OKpPECTHOCTH HeocoOoi Touku. [lapamerpuueckue ypaBHEHUS MOBEPXHOCTEH
BTOPOTO MOPSIIKA.

JIunus Ha noBepxHocTu. KacarenbHas MIOCKOCTh U HOpMallb K MOBEPXHOCTH, UX
ypaBHEHMs. BUJI KOOPAMHATHON CETH B OKPECTHOCTH HEPETYIISIPHON TOUKHU.

JlimHa kpuBOM Ha moBepXHOCTH. llepBas kBajgpatuuHas (opMa MOBEPXHOCTH.
JIMHEeNHbIN 3MEeMEHT TUIOCKOCTH B JICKAPTOBBIX M MOJSIPHBIX KOOPAMHATAX, ChEphl B
reorpadu9IecKUX KOOPAMHATAX, IIFTHHAPUICCKON 1 KOHMYECKOW TTIOBEPXHOCTEH.
Berunciienue yrna Mexay KpUBBIMU HA TIOBEPXHOCTH. YTOJI MEXAY KOOPANHATHBIMU
JUHUSIMHU.

[Tnomanp 061aCTH Ha TOBEPXHOCTH.

[ToBepXHOCTM BpalllEHHs, UX NapaMETPUUYECKHE ypaBHEHHs. Top, KaTEHOWI,
ncesaochepa. JIMHEHHbIN 371eMEHT MOBEPXHOCTH BpPAILCHMUS.

JInHelyaTtbie U pa3BEPTHIBAIOIINECS ITOBEPXHOCTH.

N3omeTrpuueckoe otoOpaxkeHue mnosepxHocTeil. Heobxoaumoe u nmocratoyHoe
ycioBue uzomeTpuu. M3omerpuueckoe oToOpa)KeHHE TeIMKOMIa Ha KaTCHOUJ.
Hedpopmanusi,  u3rubaHue,  HAJIOXKUMOCTh  MoOBepxHocTe.  Hanoxenwue
Pa3BEPTHIBAIOIIEHCS TOBEPXHOCTH HA TIIOCKOCTb.

Kondopmuoe orobpaxenue mnosepxHocTel. HeoOxomumoe U mocraTodyHoe
yCIIOBUE  KOH(POPMHOCTH  COOTBETCTBHUS.  M30TepMuueckue  KOOpPIUHATHI.
KoundopmHoe  oToOpakeHME  MOBEPXHOCTH  BpAIlEHUS  HA  IUIOCKOCTb.
Crepeorpaduueckas npoekius. IuBepcusi, €€ CBONCTBA.

HopmanpHas KpuBU3HA KPUBOU, JIeXkKallel Ha MOBEPXHOCTH. BTopas KBaapaTuyHas
(pynnamenrtanbHas) popma MOBEPXHOCTH.

KpuBn3Ha miockux cedeHu nosepxHoctu. Teopema MeHnbe.

Nunukarpuca JlroreHa, kaaccu@ukaius Touek Ha MOBEPXHOCTH.

['TaBHBIE KPUBU3HBI U TJIABHBIE HAIIPABIEHUS B TOYKE MOBEpXHOCTU. ['ayccoBa u
cpenHsisi KpuBu3Ha nosepxHoctu. opmyna Diinepa.

ConpspKeHHBIE  HAlpaBJi€HUsT Ha IOBEPXHOCTH. JIMHMM  KpHMBHU3HBI, HX
muddepeHnanbHoe ypaBHEeHNE. JIMHUN KpUBU3HBI Ha TOBEPXHOCTU BpalllEHUSI.
ACHUMIITOTUYECKUE HATIPABJIEHUA U ACHMITOTUYECKHAE JIMHUM HA MMOBEPXHOCTH, UX
CBOMCTBa. MUHUMAJIBHBIE IOBEPXHOCTH.

Cdepuueckoe oroOpaxkeHue. TeopemMa O TOJHOW KpuBH3HE. HHTerpaibHas
KpHUBU3HA TOBEPXHOCTH.

JlepuBaliMOHHBIE YpPAaBHEHUS IOBEPXHOCTH.

®opmynsl ['aycca-Ilerepcona-Koganuu. Teopema I@'aycca. CymiecTBoBaHUE H
€MHCTBEHHOCTh MOBEPXHOCTH C 3aJaHHbIMHM NEPBOM M BTOPOW KBaJAPATHYHBIMHU
dbopmamu.

['eonesnyeckass KpuUBH3HA KpPHUBOM Ha IIOBEPXHOCTH, HWHBAPUAHTHOCTH €€
OTHOCHUTENBHO W3rndanusi. QopMyIibl sl BBIYUCIICHUS T€0A€3UUE€CKON KPUBU3HBI.
['eonesnueckrie JUHWM Ha TOBEPXHOCTH, WX cBoucTBa. [uddepennmanbupie
YPaBHEHHUSI T€OIE3UUECKHUX JIMHUN. KnHemaTnueckoe CBOMCTBO re0Ie3NYECKHUX.
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32. Tlonyreoae3nyeckasi mapamMeTpu3alus MOBEPXHOCTH, BUJ INEPBON KBaJAPAaTUUHOMN

dbopMbI TpU MOTYTeoe3NUECKOi mapaMmeTpu3aluu. ['eone3nyeckas Kak Kparyaiiias
JIMHUS HA TIOBEPXHOCTH.

33. [ToBepXHOCTH MOCTOSIHHON rayCCOBOM KPHUBHU3HBI.

Yactb BTOpast

1.

2.

Mertpuueckoe npocTpaHcTBO. OTKPBITHIN 1P, OTKPBITOE MHOKECTBO, OTKPBITOCTh
0OBEIMHEHNUS U TIepecedyeHUs] (KOHEUHOTO YHUCIIa) OTKPBITBIX MHOXKECTB.
OmnpeneneHrne TOIMOJIOTMYECKOTO IMPOCTPAaHCTBA. MeTpuueckass W €BKIMIOBA
TOIIOJIOTUH, JUCKPETHAsT W AaHTUAMCKPETHAs TOIIOJIOTHH, HOANPOCTPAHCTBO
TOITOJIOTUYECKOTO IPOCTPAHCTBA.

AKCHUOMBI OTZEJIMMOCTH. [Tpumepsnl TOIOJIOTUYECKUX IIPOCTPAHCTB,
YAOBJIETBOPAIOIIMX aKCUOME 1k, HO HE YIOBJIETBOPSIOIIMX aKCUOME Ti+1.
XaycnoppoBOCTh METPUUECKUX MTPOCTPAHCTB.

OKpecTHOCTh TOYKH TOIOJOTMYECKOTO MPOCTPAHCTBA. BHYTpEHHsAS TOUKa,
BHYTPEHHOCTb, CBOMCTBA OTKPBITBIX MHOXKECTB U CBOMCTBA BHYTPEHHOCTH.

Touka NPUKOCHOBEHHSI B TOIOJOTMYECKOM IIPOCTPAHCTBE. 3aMBbIKaHUE, €TI0
CBOMCTBA. 3aMKHYTHIE MHOKECTBA, YKBUBAJIECHTHOCTH OIPEIACICHUN 3aMKHYTOIO
MHOYECTBA.

Touka NPUKOCHOBEHUWs, BHYTPCHHsIS, TPAaHUYHAs, W30JUPOBAHHAS, IPEACIIbHAS
TOYKa MHOKECTBA B TOIIOJIOTHYECKOM IPOCTPAHCTBE. ['paHuIia MHOXKECTBA.

Bcrony miIoTHBIE M HWIJE€ HE IUIOTHBIE MHOXECTBA B  TONOJIOTMYECKOM
npocTtpancTBe. Kpurepun.

HenpepblBHOCTh  0TOOpakeHUsI METPUYECKHUX MpocTpaHCTB. HemnpepbsiBHOCTH
OTOOpaKEHUSI ~ TOMOJOTHYECKHX HpocTpaHcTB. Kputepuid  HenmpepbIBHOCTH
OTOOpaXKEHUS.

['omeoMOpPu3M TOMOIOTMYECKUX TPOCTPAHCTB U MOAMHOKECTB TOMOJIOTHYECKOTO
npoctpaHcTBa.  [Ipumepsl  romeoMopdHbIX  MHOXecTB.  Tomojormueckue
WHBAPUAHTHI.

10.CBS3HOCTE TOIOJIOTHYECKOTO IIPOCTPAaHCTBA, ITOAMHOKCCTBA TOIIOJOTHYCCKOI'O

npoctpancTBa. Kputepuii cBs3Hocti. CBS3HOCTH OTpe3ka. IIpuMepnl HECBSI3HBIX
MHOYECTB Ha 4HCIIOBOM mpsiMoii. OOpa3 CBSI3HOIO MHOXKECTBA IPH HEMPEPHIBHOM
otoOpakeHnn. CBSA3HOCTh KaK TOMOJOTHYECKUM WHBapuaHT. KommoHeHTa
CBSI3HOCTH TOYKH B TOTIOJIOTMYECKOM ITPOCTPAHCTBE. JIMHEHAsA CBSI3HOCTb.

11. KoMnakTHOCTh MHOKECTBA B TOMOJIOTMYECKOM MPOCTPAHCTBE. 3aMKHYTOCTb

KoMMakTa B xaycnophoBoM mpoctpaHcTBe. OOpa3 KOMIAKTHONO MHOXECTBA MpHU
HETpepbIBHOM 0TOOpakeHnH. KOMITaKTHOCTh KaK TOIMOJOTHYECKUN WHBapHUAHT.

Cnmcok BOIpPOCOB K 3a4€Ty

[TapameTpu3oBaHHas KpuBasi Ha INIOCKOCTU. PerynspHble TOUKH ITapaMeTpU3alvH.
[Tapamerpuueckre ypaBHEHUS MPSIMON U OKPY>KHOCTH.

TeopemMa O CTPOEHMH MAPAMETPU30BAHHON KPUBOM B OKPECTHOCTHU PETYISIPHOU
TOYKU. BBIBO/I MapaMeTpUYECKUX YPABHEHUN LIUKIIOUIBI.
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3. OcobOble W HeEocoOble TOYKM MHOXECTBa, 3aJaHHOTO ypaBHeHueM F(X,y)=0.
TeopeMa 0O CTpPOEHHUM TaKOr0 MHOXECTBA B OKPECTHOCTHM HEOCOOOW TOYKH.
[TapameTrpudeckue ypaBHEHHUS IUIUIICA U TUTIEPOOIbL. JlekapToB JIKCT.

4. YpaBHEHHS KacaTeJIbHOW U HOpMaM K KpUBOH, 3aJaHHOU YpaBHEHUSIMU:

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

5. Paauyc-BeKTOp NapaMeTpU30BAHHON KpUBOM, 3agaHHOi B R3. TI'eomerpnueckuii
CMBICJI  TPOU3BOJAHOM  paguyc-BEKTOpa.  YpaBHEHHE  KacaTEJIbHOM K
IIPOCTPAHCTBEHHOW KPUBOM.

6. Compukacaromasicsi IUIOCKOCTh TPOCTPAHCTBEHHOW KpPHUBOW, €€ YypaBHCHHE.
Teopema o MopsiIKe KaCaHUsl KPUBOU M €€ CONPUKACAIOIIEHCS IITIOCKOCTH.

/. 3ameHa mapaMeTpa Ha [apaMeTPU30BaHHOW KpuBOH. VHBapuWaHTHOCTH
CONPUKACAIOLIEHCS TNIOCKOCTH OTHOCHUTENIBHO 3aMEHBI ITapaMeTpa.

8. Harypanbubiii mapamerp KpuBoil. CBOWCTBO MNPOM3BOAHON pajlyc-BEKTOpa
KpUBOW 10 HarTypaJibHOMYy mnapamerpy. HampasieHue BTOpOM NpOU3BOIHOMN
paanyca-BeKTOpa KpUBOM 110 HATYPAJIBHOMY IIapameTpy.

9. BeiBon dopmyn ®pene mnsa miockoil kpuBoi. KpuBu3Ha, ee reomeTrpuuecKuit
cMmbicil. KpuBble ¢ HyneBod KpuBU3HOW. KpuBBIE € TOCTOSHHOW HEHYJIEBON
KPUBU3HOM.

10.HatypansHoe ypaBHEHHE IUIOCKOW kpuBoil. Teopema 00 ompenesneHuu IITOCKOM
KpPUBOH €€ HaTypaJbHbIM YPABHECHUEM.

11.Pasnoxenue pamuyc-Bektopa r(t) B psan Teimopa. Kacanue KpuBBIX, MOPSIOK
KacaHus. Y CIIOBHSI KACAHUS BTOPOT'O NOPSIAKA.

12.Conpukacaromascs OKpYKXHOCTb TUIOCKON KPHBOM, BBIpAXEHHE €€ paanyca uepes
KpHUBU3HY KpUBOM. L[eHTp KpuBU3HBL, 3BOII0TA. CBOKCTBA YBOJIOTHI.

13.buHopManb, riaaBHas HOpMaib, CIPAMIISIONIAS TUIOCKOCTh MapaMeTpU30BaHHON
IIPOCTPAHCTBEHHOW KPUBOM B PETYJIIPHOM TOUKE, UX YPABHEHUS.

14 Boluucienne  BEKTOPOB T, Vv, [ CONPOBOXAAIOMIETO  TpeXrpaHHUKa
IPOCTPaHCTBEHHOM KpuBOil. BeiBo popmyn dpene npocTpaHCTBEHHONW KPUBOM.
15.KpuBH3Ha, KpydyeHHE MNPOCTPAHCTBEHHOW KPUBOH, MX T€OMETPUYECKHI CMBICIL
Toukn cnpsmieHus, TOYKH YyIuionieHusd. KpuBble C HYJIEBOM KpHUBU3HOW U

HYJIEBBIM KPYYEHHUEM.

16.HaTtypansHble ypaBHEHHS TIPOCTPAHCTBEHHON KpuBOW. Teopema 00 ompenencHun
IIPOCTPAHCTBEHHOW KPUBOM €€ HaTypaJIbHBIMU YPaBHEHUSMM.

17.0npenenenue riiaIko nmapaMeTpu30BaHHON MOBEPXHOCTH. BEKTOpHOE ypaBHEHUE
nosepxHoctd. KoopaunatHag cetb Ha noBepxHocTu. Ilapamerpuueckue
YPaBHEHMS IUIOCKOCTH U T€JIIMKOUA.

18.OneMeHTapHasi TOBEPXHOCTh Kak rpaduK riIajakol (yHKIUU JABYX NMEPEMEHHBIX.
Teopema 0 CTpOeHMM IAPAMETPU3OBAHHOW IIOBEPXHOCTM B  OKPECTHOCTH
peryiisipHou To4kH. [lapameTpusanys MWIMHAPA U KOHYCa BTOPOTO MOpsIKa.

19.0co0bic U HeocOOble TOYKHM MHOXKECTBA, 3aJaHHOro ypaBHenuem F(X, y, z)=0.
Teopema 0 CTpOeHMM TaKOro MHOKECTBA B OKpPECTHOCTH HEOCOOOW TOYKH.
[TapameTrpu3zanus cdepbl ¢ TOMOIIBIO reorpaduyecKuX KOOpIUHAT.

20.YpaBHeHUE JTMHUM HA TapaMeTpU30BaHHOW MoBepXHOCTU. KacaTenbHbI BEKTOP K
JUHAA Ha TIOBEPXHOCTH, €ro BBIPAXEHUE 4YEpe3 BEKTOPHI Iy U Iy. YpaBHEHHE
KacaTeIbHOM TNIOCKOCTH M HOPMAaJIH K ITapaMeTPU30BaHHOM ITOBEPXHOCTH.

~ 15—



21.0OxunocToponHue moBepxHocTu. Jluct Mebuyca, Oyteuika Kneitna. OpuenTarus
noBepXHOCTH. OpUEHTUPYEMbIE U HEOPUEHTUPYEMbIE TOBEPXHOCTH.

22.]lnuna xpuBoM Ha moBepxHocTH. [lepBas kBagpathyHas QopMa MOBEPXHOCTH.
JIMHEeNHBIN 37IEMEHT TUIOCKOCTH, Chephl, HUIMHAPA BpAIICHUS.

23.0rmpezeneHre MOBEPXHOCTH BpalEHUs, BHIBOJ €€ MapaMeTPUUYECKUX YpaBHEHUH.
Top, nicepocdepa, X JUHEHHBIN 2JIEMEHT.

24 TloBepXHOCTH TepeHoca, WX JIMHEHWHBIM 2eMeHT. JIMHeWHBIH  dSJIEeMEHT
napabosioua.

25.Beruucienne  yriaa  MEXAy KPUBBIMH - HA  TOBEPXHOCTH. YTOI  MEXIY
KOOPAWHATHBIMU JIMHUSIMA. Y CJIOBHE OPTOTOHAJIBHOCTU KOOPJAUHATHOM CETH.
3amaya 00 M30TOHABHBIX TPASKTOPHIX Ha cepe.

26.JIuneliuaTasi TOBEPXHOCTh, €€ ypaBHeHHs. [lapameTpuyeckue ypaBHEHUsI KOHYcCa,
UWINHAPA, UX JIMHEWHBIA 3JIEMEHT.

27 .M3ometpuueckoe oToOpaxeHue noBepxHocTed. HeoOxomumble W JOCTATOYHbBIE
yclioBus uzomeTpun. M3oMerpudeckoe oToOpakeHre TeJIMKON 1a Ha KaTeHOUI.

28.[lebopmariusi,  u3rubaHue,  HAJIOKUMOCTh.  TeopeMa O  HaJOXECHHUH
Pa3BEPTHIBAIOIINXCS] HOBEPXHOCTEN HA TIIOCKOCTD.

29.KondopMHoe oToOpakeHHe OIHON TMOBEPXHOCTH Ha Jpyryr. HeobOxoaumeie u
JI0OCTaTOYHBIC YCIOBUS KOH(POPMHOTO COOTBETCTBHUSI.

30.1M3oTepmuueckue koopauHathl. KoHbopmHOE 0TOOpa)keHHe IMOBEPXHOCTH Ha
m1ockocTh. CTepeorpaduueckast IpOeKIusl.

31.HopmanbHast KpuBU3HA KPUBOM, JIeKallle Ha MOBEpXHOCTU. BTopas kBagpatuyHas
dbopma MOBEPXHOCTH, BEIUUCIICHHUE €€ KO PUIIUECHTOB.

32.KpuBu3Ha TUHUY HA TOBEPXHOCTH. KprBU3HA HOPMATBPHOTO CEUCHUSI.

33.I'maBHbpic HampaBJCHUS W TJABHBIC KPWBU3HBI B TOYKE ITOBEPXHOCTH, UX
BbruncieHue. llonHas (rayccoBa) u cpefHsisi KpuBHM3HA MoBepxHocTU. [lomHas
KpUBH3HA TUIOCKOCTH, cepsl, niceBnochepnl. CpenHss KpUBH3HA TEIUKOUIA.

34.Jlunnu KpUBHU3HBI HA IOBEPXHOCTHU, UX MU PepeHIralibHOe ypaBHEHHE.

35.Knaccudukanuss Todexk moBepXHOCTH. CTpOoeHHE MOBEPXHOCTH B OKPECTHOCTH
AIUTATITUYECKOMN, TUTIEPOOINYECKON U MapadoIMueCKO TOUEK.

36.ACUMNTOTUYECKHE HAIPaBIEHUSI B TOYKE TMOBEPXHOCTH. ACHUMNOTOTUYECKUE
JUHUHU, UX CBOKMCTBA. ACHUMNTOTUYECKHUE JIMHUM Ha TeluKouje. MUHUMAaIbHbIC
MOBEPXHOCTH.

37./lepuBaninoHHbIC YpaBHEHHUS TOBEPXHOCTH.

38.@opmyner  T'aycca-Tletepcona-Komammu. Teopema I'aycca. CymecTBoBaHuEe W
€IMHCTBEHHOCTh MOBEPXHOCTH C 3aJaHHBIMU TEPBOM M BTOPOM KBaJIpaTUUHBIMHU
dbopmamu.

39.'eone3nueckass KpUBM3HA KpHUBOM Ha  MOBEPXHOCTH. VHBapHaHTHOCTH
re0/1e3UYeCKON KPUBU3HBI OTHOCUTEIHHO U3rHOaHNS.

40.'eone3nyeckue JIMHUM Ha moBepxHOCTH. JluddepeHmanbHoe ypaBHEHHE
reoJe3MYECKUX JIMHHUM, WX CBOMCTBA. JIBM)KEHHE TOYKH IO ITIOBEPXHOCTH B
OTCYTCTBHUE BHEUIHUX CWJI. YPAaBHEHHUE T€OJIE3NYECKUX JIMHUM PUMaHOBOU
metpuku ds?=du?+Gdv?,

—16 —



41.ITonyreoae3nyeckas mapaMeTrpu3anvs MOBEPXHOCTU. BuJl mepBoil KBaApaTHUYHOM
GbopMbl TMpU MOJTYreoe3udecKoil nmapameTrpuzanuu. ['eogesnueckas JUHUS Kak
KpaTJaiiias Ha HOBEPXHOCTH.

42.T1oBepXHOCTH TTOCTOSIHHOM T'ayCCOBOM KPUBU3HBI.

43.BeipaxkeHue Ui re01e3nYeCKOil KPUBU3HBI Yepe3 YIrodl.

44, Teopema I"aycca-bonne.

45.Teopema "aycca-boHHe 111 K-CBSI3HBIX TTOBEPXHOCTEH M TIOBEPXHOCTEH poja P.

46.I'eoMeTpus Ha TOBEPXHOCTSAX MOCTOSHHON KPUBHU3HBI.

47.0OnpeneneHue MeTpuueckoro npoctpaHcTBa. IIpumepsl. OTKpeITBIA 1A,
OTKPBITOE€ MHOKECTBO.

48.0OmpeneneHue METPUUECKOTO MmpocTpaHcTBa. [Ipumepsl M CBONCTBAa OTKPBITHIX
MHOXECTB: OTKPBITOCTH OTKPBITOIO IIapa, OOBEAUHEHUS U IEpEeCceYEHUs
(KOHEYHOTO YKCIia) OTKPBITHIX MHOMXKECTB.

49.0mpeneneHne TOMOJOTUYECKOTO MpOCTpaHCTBa. llpumepsl: MeTpuueckas u
€BKJIMAOBA  TOIIOJIOTMH,  JHUCKpPETHas M AHTUAMCKPETHas  TOIOJIOIMH,

NOANPOCTPAHCTBO TOIMOJIOTUYECKOTO IPOCTPAHCTBA. XaycnophoBocTh
METPUUYECKUX MPOCTPAHCTB.
50. AKCHOMBI OT/IEJIUMOCTH. [Tpumepsbl TOMOJIOTUYECKUX MIPOCTPAHCTB,

YAOBJIETBOPSIOMINUX aKCUOME Tk, HO HE YAOBJIETBOPSIOIINX aKCUOME Ti+1.

51.0OmnpeneneHue TOMOIOTUYECKOTO MPOocTpancTBa. OKPEeCTHOCTh TOUKU. BHYTpeHHSs s
TOYKa, BHYTPEHHOCTb, CBOMCTBO OTKPBITHIX MHOXECTB M JPyru€ CBOIICTBA
BHYTPEHHOCTH.

52.Touka TPUKOCHOBEHUS B TOMOJOTHYECKOM IPOCTPAHCTBE. 3aMbIKaHUE, €ro
CBOMCTBA. 3aMKHYTBIE MHO>ECTBA, 3KBUBAJICHTHOCTH OINPEACICHUNA 3aMKHYTOTO
MHOYKECTBA.

53.Touka TPUKOCHOBEHHS, BHYTPEHHSS, TPAaHWYHAS, W30JUPOBAHHAS, TMPEACITbHAS
TOYKa MHOKECTBA B TOMOJIOTUYECKOM MPOCTPAHCTBE. BHYTPEHHOCTH, 3aMbIKaHUE,
rpaHuna MHoxecTBa. [IpuBecT mnpuMep TOYKH TMPUKOCHOBEHHS MHOYKECTBA,
KOTOpast He SIBJISICTCS PEACIbHON WIN U30JIMPOBAHHOU TOYKOM.

54.Bcroly TJIOTHBIE M HUT/E HE IUIOTHBIE MHOXECTBA B TOIMOJIOTHYECKOM
npocTtpancTBe. Kpurepun, npumepsl.

55.HenpepsiBHOCTh OTOOpa)K€HUS METPUYECKUX MpocTpaHCTB. HemnpeprsiBHOCTH
OTOOpaKEHUSI  TOTOJOTUYECKHX TpocTpaHCTB. Kputepuil  HEmpepbIBHOCTH
OTOOpaXKEHUS.

56.HenpepsBHOCTh OTOOpaXKEHHUS TOIOJOTHYECKUX MPOCTPAaHCTB. ['omeoMopdusm
TOMOJIOTHYECKUX MPOCTPAHCTB U MOAMHOKECTB TOMOJOTMYECKOT0 MPOCTPAHCTRA.
[Tpumepsl roMmeoMop(PpHBIX MHOXKECTB. TOMOMOTHYECKE UHBAPUAHTHI.

57.0mnpeaeneHue CBS3HOCTH  TOMOJIOTHYECKOTO MPOCTPAHCTBA, IMOJMHOXKECTBA
TOMOJIOTHYECKOTO0 TIpocTpaHcTBa. Kputepuit cBsizHOCTH. [IpuMepbl HECBS3HBIX
MHOKECTB Ha YMCIOBOU MpsAMoil. CBSI3HOCTh OTPE3Ka.

58.CBs3HOCTh TOJIMHOXKECTBA TOIOJIOTHYSCKOrO0 mpocTpaHcTBa. OOpa3 CBSI3HOTO
MHOKECTBA MPU HEMPEPHIBHOM OTOOpaxeHUH. CBS3HOCTh KAaK TOIMOJIOTHYECKUI
nHBapuaHT. CBsi3HAs KOMIIOHEHTAa TOUYKHU B TOMOJIOTHYECKOM IPOCTPAHCTBE.
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59.KoMMakTHOCTh MHOXECTBAa B  TOIOJOTMYECKOM MpocTpaHcTBe. I[lpumepsl
KOMIIAKTHBIX M  HEKOMIIAKTHBIX MHOXECTB. 3aMKHYTOCTb KOMIIaKTa B
xayc1opoBOM MPOCTPAHCTBE.

60.KoMmakTHOCT, ~ MHOXKECTBA B  TOMNOJOTUYECKOM  mpocTpaHcTBe. OO6pa3
KOMITAKTHOTO MHOKECTBA MPHU HENPEPHIBHOM OTOOpakeHHH. KoMIakTHOCTh Kak
TONOJIOTUYECKHI THBAPUAHT.

MeTtoauueckne ykazaHusi VI 00y4alomuXxcsl 0 OCBOEHHIO TUCITUTLTUHBI

Opranusyst cBoro yueOHYIO paboTy, CTyI€HTHI JOJIKHBI:

Bo-nepeuvix, BHIIBUTh PEKOMEHIYEMBI PEXXUM U XapakTep yueOHON paOoThI
10 U3YYEHUIO TEOPETUYECKOTO Kypca, IPAKTUUYECKOMY NPUMEHEHUIO N3YYE€HHOTO
MaTepuala, IO BBIINOJIHEHUIO 3aJaHUN JJd CaMOCTOATENbHOM paboThl, IO
UCII0JIb30BaHUIO UHPOPMALMOHHBIX TEXHOJOTUH U T.1.

Bo-emopuix, 03HAKOMUTBCSI C yKa3aHHBIM B METOAMYECKOM MaTepHalIe IO
OUCUUILJIMHE TepeyHeM YyduyeOHO-METOAMYECKUX  HU3JAaHUM, PEKOMEHIYEMBbIX
CTyJEHTaM Uil NOATOTOBKH K 3aHATHSAM H BBIIOJHEHUS CaMOCTOSTEIbHOU
paboThl, a TakXe C METOAMYECKUMU MaTepuajaMu Ha OyMaXHbIX W/WIU
AJEKTPOHHBIX  HOCUTENAX, BBINYUIEHHBIX Kapeapoldl CBOMMHM CHJIAMH U
MIPEIOCTABISIEMBIE CTYIEHTAM BO BPEMS 3aHATHUM.

CamocrosiTenbHass paboTa CTYAEHTOB, MPEIYCMOTPEHHAs] YYEOHBIM IIaHOM
JIOJDKHA COOTBETCTBOBaTh Oojiee INIyOOKOMY YCBOGHHIO H3y4aeMmMoro Kypca,
(GopMHpPOBATH HABBIKM MCCIIEA0BATEIBCKON pabOThl U OPUEHTHPOBAThH CTYACHTOB Ha
YMEHUE MPUMEHATh TEOPETUUECKHUE 3HAHUS Ha MTPAKTHKE.

1. Pabora ¢ y4eOHbIMH NOCOOMSIMM. /[ NMOJHOLEHHOrO YCBOEHHUS Kypca
CTyNEHT JOJDKEH, TMpEXKIE BCEro, OBIANETh OCHOBHBIMHA TOHSTHUSMH ITOU
mucuuIuinHbel. Heo6XxoauMo yCBOUTH ONpeeieHusl U MOHATHS, YMETh NPUBOAUTH UX
TOUYHBIE (HOPMYJIHUPOBKH, MPUBOJAUTH MPUMEPHl OOBEKTOB, YIAOBIETBOPSIOLIUX ITOMY
onpeaenenuto. Kpome toro, Heo0OX0auMO 3HaTh Kpyr ()akTOB, CBA3aHHBIX C JIaHHBIM
noHatueM. TpeOyercs Takke 3HATh CBSI3U MEXAY HMOHATUSAMM, YMETh YCTaHABIUBATh
COOTHOIICHMS MEX]y KJIacCaMU OObEKTOB, ONTMCHIBAEMBIX PA3IUYHBIMU IMOHSATUSAMH.

2. CamocrosiTeibHOe uM3yueHue TeM. CamocrosiTenbHas paboTa CTyAeHTa
SABJISIETCSA BaXXHBIM BUJIOM JIESITEIBHOCTH, ITO3BOJIIOIIMM XOPOILIO YCBOUTH U3y4aeMbIil
MpeAMET U OJHUM M3 YCIOBUM AOCTHXKEHHS HEOOXOJAMMOTO KayecTBa MOATOTOBKHU
U 1podecCUOHANBbHOW MEepenoAroToBku cnenuanuctoB. OHa mpeamnosnaraet
CaMOCTOSITENIbHOE HM3yYEHUE CTYJCHTOM PEKOMEHJ0BAaHHOW Yy4eOHO-METOINYECKON
JUTEpaTyphl, pPa3IUYHBIX CIPABOYHBIX MAaTEpHUaJOB, HamucaHue pedeparos,
BBICTYILJIEHUE C JTOKJIAJ0M, MOJTOTOBKY K JEKUHOHHBIM U MPAKTUUYECKUM 3aHSATHUSM,
MTOJITOTOBKY K 3aYETY.
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3. TloaroroBka K NpPakTHYeCKUM 3aHATHAM. [Ipm moATOTOBKE K
NPAKTUYECKUM 3aHSATUSAM CTYJEHTaAM PEKOMEHIYETCS CJIeIOBaTh METOAUYECKUM
PEKOMEHIAIUSM IO paboTe ¢ y4eOHBIMU MTOCOOUSMHU, TPUBEICHHBIM BBIIIIE.

4. CocraByienue rjoccapus. B rimoccapuii 107KHBI ObITH BKIIOYEHBI OCHOBHBIE
MOHSTHSI, KOTOpbIE CTYACHTHl H3y4alOT B XOJ€ CaMOCTOSTENbHON paboTel. Jlms
MOJIHOTHI WCCJIEOBaHMsI PEKOMEHYeTCSl BIHCHIBATh B TJIOCCApU U T€ TEPMHHBI,
KOTOpPBIE CTy/IeHTaM OyAyT paCKPBITHI B X0/1€ JIEKIIMOHHBIX 3aHATUH.

5. CocraBiieHHe KOHCIEKTOB. B KOHCIEKTe OTpa)X€Hbl OCHOBHBIC MOHSITHS
TeMBbI. J{71s1 HAarJIaJHOCTH U yA00CTBA 3alIOMUHAHUS UCIIOJIb30BAHbI CXEMBbI U TAOIHIIBI.

6. IloaroroBka k 3avery. [Ipm MOArOTOBKE K 3a4€Ty CTYIEHTHI JOJKHBI
UCIOJI30BaTh KaK CaMOCTOSITEJIbHO MOATOTOBJICHHBIE KOHCIIEKThI, TAK U MaTepUalbl,
MOJYYEHHBIE B XOJI€ 3aHITHUH.

KauecTBO yCBOEHHSI CTyAEHTOM KaKJI0M IUCIUILIMHBI OoueHuBaeTcd mno 100-
OaJITbHOM 1IKaJe.

NuterpanpHas peiTuHroBas oreHka (0a) mo Kaxjaomy (mepuoay oOydeHus)
CKJIQJIBIBACTCSl W3 OIIGHKHM TeKylleld paboThl CTYJIEHTOB Ha CEMHUHApPCKUX U
MPAKTUYECKUX 3aHSITHUIX, BHITTOJIHEHHS] MHAUBUAYAIbHBIX TBOPUYECKUX 3aJaHUN U p. U
OIICHKU 32 BBIMIOJIHEHUE CTYJEHTOM Y4eOHOIO 3aJlaHus MPU PEHTHHTOBOM KOHTPOJIE
ycneBaemocTu. [lpu 3Tom 1o GasioB, BBIACICHHBIX HA PEUTHHTOBBIN KOHTPOIb HE
nobkHa mpeBblmath 50% oOmiei cymMmbl OaJIOB JaHHOTO Moayis (mepuojaa
o0yueHus).

MakcumanbHas cymMMa OaJIOB MO Yy4Y€OHOW TUCHUIUIMHE, 3aKaHYMBAOIIEUCS
3a4eToM, 1o utoram cemectpa cocrasisger 100 6amnos (50 6amioB — 1-if momxynb u 50
0aJIIoB — 2-11 MOJTYJIb).

Crynenty, HabpaBmmii 40 OGayjloB U BBINIE 1O UTOraM pabOThI B CEMECTpE, B
HK3aMEHAIMOHHOW BEIOMOCTH M 3a4€THOW KHMKKE BBICTABIIICTCS OIEHKA «3a4TEHOM.
Crynenty, HaOpaBiieMy 10 39 6aJJI0B BKIIOUUTENIBHO, CJIAET 3a4eT,

CornacHo mnoaxoAam OayNIbHO-PEUTHUHIOBOM CHUCTEMBI B paMKax OLEHKH
3HaHUW, yMEHUM, BiaJeHUN (YyMEHUW NPUMEHATH) U (WUJK) OMBITA JAESITEIHLHOCTH
JTUCITUTUTMHBI YCTAHOBJICHBI CJIETYIONTUE aCIIEKTHI:

e Copepxanne y4eOHOW TUCIHUILTMHBI B PaMKaxX OJHOTO CEMECTpa JAEITUTCS Ha
nBa monayis (mepuoja oOyudenwus). Ilo oxkoHuanum moxaysst (mepuoja OOydUEHHS)
OCYILECTBIISIETCS] PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYIAEHTOB.

e Cpoku MpOBEACHUS PEUTUHIOBOIO KOHTPOJIS:

ocenHuil cemecmp — | pEWTHUHTOBBIM KOHTPOJb YCIIEBAEMOCTH IPOBOJIUTCS
coriacHo rpaduky ydeOHoro mpouecca, || pedTHHroBbI KOHTPOJIb YCIIEBAEMOCTH -
JIBE TIOCTIEAHNE Heaenu (paKTUUeCKOro 3aBepIIeHUs] ceMecTpa mo rpaduky y4eOHOro
npolecca;
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secennuu cemecmp — | PEHTUHIOBBIA KOHTPOJIb YCHEBAEMOCTH MPOBOIAUTCS
cornacHo rpaduky ydebHoro mpouecca, || pedTUHroBBI KOHTPOJIb YCIIEBAEMOCTH -
JBE€ MOCJIEAHNE HEJENU (PaKTUUECKOTO 3aBEPILEHUSI CeMecTpa Mo rpaduky yueOHOro

Imponecca.

VIl. MaTepuajibHO-TeXHUYeCKOe 0O0ecrievyeHne TUCIUILVINHBI

HaumenoBanue
CHEeNHAJBLHBIX® MOMEIeH
M MMOMeEIIeHUuH 19

OcHallIEeHHOCTDL
cnenraJbLHBIX
MOMeIeHU "
noMeleHu s

IlepeyeHb JMLIEH3MOHHOTO
MPOrpaMMHOr0 o0ecredeHus.
PexBU3NTHI NOATBEPKIAIOIETO

CaAaMOCTOSITEJIbHOM PadOTHI | CAMOCTOAITEJILHON | JOKYMEHTAa
padoThl
Yuebnas ayauropus s | Komnaexm yueonou | Google Chrome — OecrutaTHoO

MPOBEJICHUS 3aHATHI
JIEKIIMOHHOIO TUIIA, 3aHATHI

Mebenu, npoekmop,

HacmeHHbll npoekxy.

Kaspersky Endpoint Security 10 as
Windows — AKT Ha miepeauy mpas

CEMHHApPCKOro THUIIA, 9KPaH, [1K545 ot 16.12.2022
KYpPCOBOT'O TIPOCKTUPOBAHUS | peyupKyisimop. Lazarus — 6ecruiaTHO
(BBITOJIHEHHUST KYPCOBBIX OpenOffice — 6ecruiaTHO
paboT), TpyMIOBLIX U MHoropyHKIHOHATbHBIN
WHIMBUTYaJIbHBIX penakrop ONLYOFFICE GecrutatHoe
KOHCYJIbTAIIHi, TEKYIIETO 10 — 6ecruaTHO
KOHTPOJISL ¥ TPOMEKYTOUHOM OC Linux Ubuntu 6ecrutataoe 10 —
aTTeCTAIlNH, OecrutatHO
yuebnas ayoumopus: Ne 224
(170002 Tsepckas obun., 2.
Tsepw,
nep. Caooswiil, 0. 35)
Google Chrome — OecriaTHO
YuebHast ayuropus st Komnnexm Kaspersky Endpoint Security 10 ans
MIPOBEACHUS 3aHITHM yuebHou mebenu, Windows — AKT Ha niepeady Tpas
JICKIIUOHHOTO THIIA, 3aHITUN | UHMEPAKMUBHAS [IK545 ot 16.12.2022
CEeMHUHAPCKOTO THIIA, cucmema. Lazarus — 6ecruiaTHO

KypCOBOTO TIPOCKTHPOBAHUS
(BBITTOJTHEHHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUIYATbHBIX
KOHCYJIBTAIHi, TEKYIIETO
KOHTPOJIS U TPOMEKYTOUHON
aTTeCTalluH,
yuebnas ayoumopus.: Ne 312
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

OpenOffice — 6ecrutaTHo
MHuoro(}yHKIIMOHAIbHBIN

penakrop ONLYOFFICE 6ecninatnoe
I10 — 6ecninaTHO

OC Linux Ubuntu 6ecmrataoe I10 —
OecraTHO

VIIIl. CBenenusi 00 00HOBJIeHUM padoyeii MPOrpaMMbl IUCHMILTAHBI

Ne OO0HOBJIEHHBI Onucanue BHECEHHbBIX Jata u Ne nporokoJia

ILI. | pa3aesa padoueil U3MEHEeHU U 3aceqaHus kageapnoi /
MPOrpamMMblI METOANYECKOro
AUCHHUILIHHBI coBera (akyJabTeTa,

20—




yTBepaAMBLIEro
U3MEHEeHH s
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