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I. AuHoranusa

1. llean u 3a7a91 JUCHUILINHBI

ILlenv — cdopMupoBaTh MNPEACTABICHUE O KOMIUIEKCE HICH M METOJOB
KiTaccuueckor auddepeHnanbHoil TeOMETPUH, Pa3BUTh MaTEeMAaTHUICCKYIO KYIbTYPy
CTyJICHTa W TOATOTOBUTh €Tr0 K YCBOCHHWIO JPYTUX OCHOBHBIX MaTEMaTHYCCKUX
KYpPCOB.

3aoauu:
dyHIaMEHTAJIbHAS IOATOTOBKA IO AU(GEepeHITNATLHON TeOMETPUH M TOIIOJIOTHH;
OBJIaJICHHE MeToAaMu TH(GEepeHITNATBHON TCOMETPUN U TOTIOJIOTHH;
OBJIAJICHUEC COBPEMEHHBIM MAaTEMaTHYSCKHM  anmapatoM JUIS  JajJbHEHIIETro
UCIIOJIb30BAHUS B IMIPHUIIOKCHUSX.

2. Mecto mucuunimebl B crpykrype OOII

JucuumiiHa OTHOCUTCSI K oOs3aTenbHOM YacTu Osioka 1 ydeOHOro miaHa —
K JUCHUIUIMHAM, (OPMHUPYIOIIMM YHHBEpCajdbHble U 00menpodeccuoHaabHbIe
KOMIIETEHIINH.

JI71s ee yCHemHoro OCBOEHUsI HEOOXOIMMbI 3HAHUS U YMEHHsI, IPUOOPETEHHBIE
B pe3yiapTaTe  OOy4yeHUs  JAMCHMIUIMHAM  «AHQJIUTHYECKas  T'EOMETPUsD,
«Marematuueckuil ananuz», «luddepenumanbupie ypaBHeHUs». OT YCHEHMIHOCTH
OCBOGHHUSl JUCLUUIUIMHBI B 3HAUUTEIBHOW CTENEHM 3aBUCUT 3I(P(PEKTUBHOCTD
JaJIbHENIIEro 00y4YeHHs CTy/ICHTA.

JucuumuinHa nzydaercs Ha 3 kypce (5 cemectp).

3. O0béM aMCHUIVIMHBI: 3 3a4éTHbie eauHulbl, 108 akageMHYeCKMX 4YacoB, B TOM
qyucJe:

KOHTAKTHAsA ayJAUTOpHAas padora: nexuuu 34 yaca, npakTHYeCKUe 3aHsTus 34 Jaca;
camMocrosiTesibHasi padora: 40 Jacos.

4. Ilnanupyemble pe3yabTaTbl O0y4YeHHUS 10 JAUCHUILUIAHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOCHHS 00Pa30BaTeIbHOM POrPaAaMMbI

[Tnanupyemble pe3yabTaTsl ocBoeHHs | [lnmaHupyemsbie pe3ynbTaThl 00y4eHUs IO AUCIUILIHE
00pa3oBaTeIbHON MPOrpaMMBbl
(bopmupyemble KOMITETEHITIH)

OIIK-1 Cnocoben npumensaTh | OIIK-1.1 OcymectBiasier 0TOOp TEOPETHUECKOTO U
(byHIaMeHTaTbHbIE 3HaHWs, | IPaKTUYECKOTO MaTepuaa

ITOJTyYEHHBIE B obnactu | OIIK-1.2 Pemaer TuUmoBble 3ajaud B  paMKax
MaTeMaTUYECKUX " (nm) | mpodeccuoHaNbHOM NesATeTbHOCTH

€CTECTBEHHBIX HayK, W wucnoib3oBath | OIIK-1.3 Mcnone3yer paznmnyHble METOIbI U IPHUEMBI

X B HpO(I)CCCPIOHEU'ILHOfI ACATCIIBHOCTU | pCHICHUS 3a1a4 HpO(bCCCHOH&JIBHOfI JACATCIIbHOCTH

5. @opma npoMeKYTOYHOM ATTECTALMHU U CEMECTP MPOXOKICHUSI
3aueT (5 cemecTp).

6. SI3bIK npenogaBaHusi: PyCCKUN.



II. Copepxkanue IUCHMINIMHBI, CTPYKTYPHPOBaHHOEe MO TemMaM (pasjgejaMm) C
YKa3aHHEM OTBEJCHHOI0 HA HHUX KOJIMYECTBA aKAJAEMHYECKHMX 4YacOB U BHIOB
Y4eOHBbIX 3aHSTHI

KonTakTHas padora CamocTo-

Jlexkuuu IIpak- ATeIbHAas
YyeOHasi nporpamMma — HaMMeHOBaHue pa3aenoB u | Beero THYEC- padora, B
TeM (uac.) KHe 3a- | TOM 4YHCiIe
HATHUHA KOHTPOJb
(uac.)
Yacrs 1
1. TIpocras xpusas (rpaduk 3 1 1 1

nuddeperupyemoit pyHKIUN) HA
miockocTu. [lapamerpuszoBannas KpuBas.
PeryisipHble 1 HEpETYISAPHBIE TOYKH.
[TapameTrpuzanus npsiMoH, OKPYKHOCTH,
AIIIUIICa, TUnepOoIIbl, HUKIOUbL. Pagnyc-
BEKTOp KpuBoOil. Teopema o cTpoeHuun
IJTIOCKOM MMapaMeTPU30BAHHOW KPHUBOU B
OKPECTHOCTH PETYISIPHOU TOUKH.

2. Teopema 0 cTpOEHUU MHOXECTBA, 3aJaHHOTO 2 1 1 0
ypaBHeHueM F(X,y)=0, B okpecTHOCTH
HE0CO0O0M TOUKH; BUABI OCOOBIX TOYEK.
JlexapToB JUCT.

3. KacarenbHas u HOpMaJlb K TUIOCKOW KPUBOH, 3 1 1 1
UX YpaBHEHHMS. |'eOMeTpUYECKHil U
bu3HYECKUN CMBICT IPOU3BOIHOM panyc-
BEKTOpA MapaMeTPU30BAaHHOW KPUBOM.

4. TIpocTpaHCTBCHHBIC KPUBBIE. 3 1 1 1
[TapameTpu30BaHHBIE KPUBBIE B
npoctpanctBe. KpuBas BuBnanu, BuHTOBas
auHUs. CTpoeHue NpOCTPAHCTBEHHOMN
IapaMeTpPU30BaHHOM KPUBOW B OKPECTHOCTH
PEryJSIPHOM TOUKHU.

5. ComnpukacaroImascs IIoCKOCTh 3 1 1 1
IIPOCTPAHCTBEHHOW KPUBOU, €€
MHBAPUAHTHOCTb OTHOCUTEIBHO 3aMEHbI
napamerpa. Teopema o nopsIKe KacaHUs
KPUBOM U €€ COITPUKACAIOLIEHCS NTIOCKOCTH.

6. [lnuna nyru xpuBou. HarypanbHblii 3 1 1 1
napametp. CBOMCTBa IEPBOM U BTOPOI
IIPOU3BOJHOM painycC-BEKTOpA IO
HaTypaJbHOMY HapaMmeTpy, uxX QU3nyeckui
CMbICI. BekTop rimaBHOM HOpMau.
['eomeTpuueckne oOpasbl, CBI3aHHBIE C
TOYKOM IIPOCTPAHCTBEHHOU KPUBOH, UX
YpaBHEHHMSI.

7. Kpusnsna xpusoi. KpuBusna kak Moxyib 3 1 1 1
BTOPOU NPOU3BOJHOM OT PaINyC-BEKTOPA 110
HaTypaJIbHOMY napamerpy. Touku
crupsamienuns. Kpuseie ¢ HyneBon
KpuBH3HOU. KpuBHU3HA OKPYKHOCTH.

8. ®opmyinbl OpeHe a5 NPOCTPAHCTBEHHON U 3 1 1 1
mockor kpuBou. Kpyuenue, ero
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F€OMETPUYECKUIN CMBICI.. TOUYKN YIUIOLIEHNUS.
Kpussle ¢ HyneBbIM KpydeHreM. @opMyiisl
JUIs1 BBIYMCIICHHS] KpUBU3HBI U KPYYCHHSI.

[Topsinok kacanust KpuBbIX. Teopema o
MOPSIIKE KACAHMS IUIOCKUX KPUBBIX, OJHA U3
KOTOPBIX 3aJ1aHa HESBHO, a IpyTrast ---
napamerpudecku. Conpukacaromasics
OKPYHOCTb IIJIOCKOW KpUBOM. DBOJIIOTA,
HBOJIBBEHTA, UX CBOWCTBA.

10.

Orubaromias ceMeicTBa KpUBBIX Ha
miockocTu. HaTypanbHble ypaBHEHUs
MPOCTPaHCTBEHHOM KpuBoM. Teopema 00
ONpeIeJICHNN KPUBOU €€ HaTypalbHbIMU
ypaBHeHusAMH. Haxoxaenune
IapaMeTPUYECKUX YPaBHEHUN IIJIOCKON
KPUBOH I10 €€ HaTyPAJIbHOMY YPaBHEHUIO.

11.

[Tpocras noBepxHOCTH (rpaduK rIaaKoit
¢ynkuuu z=f(X,y)). I'maakoe otodpakenue
JIBYMEPHOH 00J1aCTH B TPEXMEPHOE
npocTpaHcTBo. Perymnsapusie Touku. CtpoeHne
o0pa3a B OKpPECTHOCTHU PETYJIAPHON TOUKHU.
Onpenenenue napamMeTpu30BaHHOM
nosepxHocTu. KoopanHaTHast ceTh Ha
noBepxHocTu. [lapamerpuyeckue ypaBHEeHUs
IUIOCKOCTH, C(pepsl, TeTUKOU 1A, IUIUHIIpA U
KOHYyCa.

12.

Teopema 0 CTpOEHUN MHOXKECTBA, 3aJIaHHOTO
ypaBHeHueM F(X,y,z)=0, B OKpecTHOCTH
Heoco0oii Touku. [Tapamerpuueckue
YpaBHEHHMsI IOBEPXHOCTEN BTOPOTO MOPSIKA. .

13.

JInnnsa Ha noeepxHocTu. KacarenbHas
IJIOCKOCTh M1 HOPMAJIb K TIOBEPXHOCTH, UX
ypaBHEeHUA. Bua KOOpAMHATHON CETH B
OKPECTHOCTH HEPETYIISIPHOU TOUKHU

14.

JnvHa xkpuBoii Ha moBepxHOCTH. [lepBas
KBaj[paTHyHas (popMa MOBEPXHOCTH.
JIMHENHBIN 2JIEMEHT IUIOCKOCTH B IEKAPTOBBIX
U TIOJISIPHBIX KOOpJMHATAaX, cephl B
reorpauyeckux KOOpANHATAX,
UWAJIMHIPUYECKON U KOHUYECKON
ITOBEPXHOCTEM.

15.

Beruncnenue yria Mexay KpUBbIMHU Ha
MTOBEPXHOCTH. YTOJI MEXK]1y KOOPINHATHBIMU
JIMHUSIMH.

16.

[Tnomanp 06acTy Ha TOBEPXHOCTH.

[—

17.

[IoBepxHOCTH BpallleHUs, UX
napaMeTpu4ecKue ypaBHeHus. Top,
KaTeHou I, ncesaocepa. JIMHeHHbIH 2IeMeHT
IIOBEPXHOCTH BPALLECHHUS.

\SJROS

18.

JInHenyareie U pa3BePTHIBAIOIINECS
ITOBEPXHOCTH.

19.

N3omerpuueckoe oToOpakeHue
noBepxHocTel. Heobxonumoe 1 10cTaToyHoe
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ycnoBue nzomerpun. M3omerpruyeckoe
OTOOpaXEHUE TEITUKOU A Ha KAaTCHOUI.
Hedopmanus, uarudbanme, HATOKUMOCTh
noBepxHocreil. Hanoxxenne
Pa3BEePTHIBAIOIICHCS TOBEPXHOCTH HA
TUIOCKOCTb.

20.

Konpopmuoe oTobpakeHrne moBepXHOCTEH.
HeoOxonuMoe 1 10cTaTOYHOE yCIIOBUE
KOH(OPMHOCTH COOTBETCTBUSI.
Nzorepmuueckue koopaunatel. Kondopmuoe
0TOOpaXkeHUe TOBEPXHOCTU BpAICHHS Ha
wiockocTh. CTepeorpaduueckas MpOEKIHs.
HNuBepcus, ee CBOMCTBA.

21.

HopmanbHast KpuBU3HA KPUBOM, JIeXKALIEH Ha
noBepxHOCTH. Bropas kBagparnuHas
(bynnamenTanbHasi) hopmMa NOBEPXHOCTH.

22.

KprBHU3HA MIIOCKHUX CEYEHUN ITOBEPXHOCTH.
Teopema Mensbe.

23.

WNuaukatpuca [ronena, knaccupukanus
TOYEK HA TOBEPXHOCTH.

24.

['maBHBIE KPUBU3HBI U TJ1aBHBIC HAIIPABJICHHUS
B TOUKE IMOBEPXHOCTH. ['ayccoBa u cpenHss
KpuBHU3HA noBepxHocTu. opmyna Diisepa.

25.

ComnpsikeHHbIE HAaIIPaBJICHUS Ha
NOBEPXHOCTH. JINHUM KPUBHU3HBI, UX
muddepeHanbHoe ypaBHeHue. JInnuu
KPUBHU3HBI HA TIOBEPXHOCTH BPAIICHHSL.

26.

ACUMIITOTHYECKHE HAITPABICHUS U
ACUMITOTUYECKUE JJUHUM HA TIOBEPXHOCTH, HX
CBOMCTBa. MUHUMAJIbHBIE TOBEPXHOCTH.

27.

Cdepuueckoe orobpaxkenue. Teopema o
MOJHOM KpuBU3HE. HTErpasibHasl KpUBU3HA
MTOBEPXHOCTH.

28.

JlepuBaninoOHHbBIE YPABHEHUS TOBEPXHOCTH.

29.

®opwmyisl ['aycca-ITetepcona-Konpamm.
Teopema I'aycca CyiecTBoBaHUE U
€IMHCTBEHHOCTh OBEPXHOCTH C 33JJaHHBIMU
NepBOW W BTOPOM KBaJIpaTUUHBIMU (POpPMaMHU.

\OJ1\O)

OO

30.

['eone3nueckas KpUBU3HA KPUBOM Ha
ITIOBEPXHOCTH, HHBAPUAHTHOCTH €€
OTHOCHUTENIbHO U3rndanws. DopMmybl asis
BBIUMCIICHUS T€0IE3UYECKON KPUBU3HBI.

31.

['eone3nueckue JUHUU HA MIOBEPXHOCTH, UX
cBoiicTBa. /uddepeninanbabie ypaBHEHUS
reoae3ndeckux TuHui. Knunemarnueckoe
CBOMCTBO I'€0JIC3UUCCKUX.

32.

[Tonyreoae3ndeckasi mapamMmeTpu3alus
MMOBEPXHOCTH, BUJI MEPBOM KBAIPATUIHOM
(bOpMBI TIPHU TIOJTYT€O0Ie3UIECKOM
napametpusanuu. ['eogeznyeckas kak
KpaTyauiias JMHUS Ha IOBEPXHOCTH.

33.

IToBepXHOCTH MOCTOSIHHON IrayCCOBOU
KPUBU3HBL.




Yacts 2

1.

MeTtpuueckoe npocTpancTBO. OTKPBITHIM
1ap, OTKPhITO€ MHOKECTBO, OTKPBITOCTh

0o0BeMHEHHS U TepecedeHrs (KOHEUHOTO
YKCIIa) OTKPHITHIX MHOXECTB.

W o

[a—

[—

—

OnpeneneHHe TOITIOJIOTHYCCKOI'O
IMpOCTPaHCTBA. MeTpI/ILIeCKaH N CBKJINA0BA
TOITOJIOTUH, JUCKPCTHAA U aHTUAUCKPCTHAA
TOIIOJIOTHH, TOAIIPOCTPAHCTBO
TOIMOJOIrMYCCKOro nNpoCTpaHCTBaA.

Axcuomel otaenumocTy. [Ipumepsl
TOIOJIOTMYECKUX IPOCTPAHCTB,
YIOBIIETBOPAIOLINX aKCHOME Tk, HO HE
YAOBJIETBOPSIOIIAX AKCUOME Tj+1.
XaycnoppoBOCTh METPUUECKUX ITPOCTPAHCTB.

OKpecTHOCTh TOUKH TOIMOJIOTHYECKOTO
npocTpaHcTBa. BHyTpeHHss TouKa,
BHYTPEHHOCTH, CBOMCTBA OTKPBITHIX
MHO>KECTB U CBOMCTBA BHYTPEHHOCTH.

Touxka IMPUKOCHOBCHHA B TOIMOJOIHYCCKOM
IMpOCTPAHCTBC. BaMBIKaHI/Ie, €ro CBOMCTBA.
3aMKHYTBI€ MHOXECTBA, 9KBUBAJICHTHOCTD
OHpGI[GJIeHI/Iﬁ 3aMKHYTOI'O MHOXKCCTBA.

Touka NPUKOCHOBEHUSI, BHYTPEHHSIA,
rpaHUYHasi, U30JIMPOBaHHas, MpeesibHas
TOYKAa MHOXECTBA B TOMOJIOTMYECKOM
npocTpaHcTse. ['paHuila MHOKECTBA.

Bcroay 1ioTHbIEC U HUTIE HE TUIOTHBIE
MHO’KECTBA B TOMOJIOTUYECKOM MPOCTPAHCTBE.
Kputepun.

HernpepbiBHOCTH 0TOOpaKEHUSI METPUUECKUX
npocTpancTB. HempepbhIBHOCTh 0TOOpaKeHMs
TOIOJIOTUYECKUX MpocTpaHcTB. Kpurepui
HEMPEPHIBHOCTU OTOOPAKEHUSL.

["omeomophr3M TONOTOTUYECKUX
IPOCTPAHCTB U TOJIMHOKECTB
TOTIOJIOTUYECKOTO MPOCTpaHcTBa. [Ipumepsr
rOMEOMOP(HBIX MHOKECTB. Tomonormueckue
WHBapUAHTHIL.

10.

CBSI3HOCTB TOIIOJIOTMYECKOTO MPOCTPAHCTBA,
IIOJIMHOKECTBA TOIOJIOTUYECKOr0
npocTtpaHcTBa. Kpurepuil CBI3HOCTH.
Cas13HOCTB OTpe3Ka. [Iprmepbl HECBA3HBIX
MHO>KECTB Ha YHCIIOBOM mpsiMoii. OOpa3
CBSI3HOI'O MHOXKECTBA IIPU HENIPEPBIBHOM
otoOpaxxeHuu. CBSI3HOCTH KaK
TOIOJIOTMYECKNUM NHBapuaHT. Kommonenra
CBSI3HOCTH TOYKH B TOIOJIOTMYECKOM
npocTtpaHcTBe. JIMHEeNHas CBA3HOCTb.

1.

KoMmnakTHOCTh MHOYKECTBA B
TOTIOJIOTUYECKOM MTPOCTPAHCTRBE.
3aMKHYTOCTh KOMIIAKTa B Xayc10ppoBomM
npoctpancTBe. OO6pa3 KOMIAKTHOTO




MHO’KECTBA MPU HETIPEPHIBHOM OTOOPAKECHUHU.
KoMImmakTHOCTE KaK TOMOJIOTMYECKUN
WHBApHUAHT.

Utoro 108 34 34 40

III. O0pa3oBaTe/ibHBbIE TEXHOJIOT UM

[IpenonaBanue y4yeOHOM NUCHUIUIMHBI CTPOUTCS HA COYETAHUM AYyIUTOPHBIX
3aHATUI U pa3IMYHBIX (HOPM CAMOCTOSTEIBLHOM PaOOTHI CTYICHTOB.

Take Ha 3aHATUSX TPAKTUKYETCS CaMOCTOsITeNbHAsE paboTa  CTYJEHTOB,
BBIIIOJTHEHUE 33JaHUil B MajbIX TIpyMNax, [UCbMEHHbIE PA0OThL, MOJICIMPOBAHUE
JIMCKYCCUOHHBIX CHUTYaITlii, padoTa ¢ pa3naToOuHbIM MaTEpUATIOM, TIPUBIICKAIOTCS PECYPCHI
ceru  INTERNET. Kypc npemycmarpuBaeT — BBIIOJHEHME — KOHTPOJIBHBIX M
CaMOCTOSITENILHBIX Pa0OT, MMCEMEHHBIX JIOMAITHUX 3a7aHuil. B kadectBe dhopM KOHTPOIIS
HCHOJIB3YIOTCS pa3IMYHbIC BAPUAHTHI B3AUMOIPOBEPKU U B3aUMOKOHTPOJISL.

NHTEepakTUBHOE  B3aWMOJICUCTBUE CTYJACHTOB C OJHOM CTOPOHBI H
npenojaBaressi ¢ APyrou, a TakkKe CTYJIEHTOB MEXKIy CO0Oi U ¢ MpernojiaBaTesieM BO
BpEMsI IPAKTUYECKUX 3aHITHUH.

OobpaszosamenvHbie mexnoao2uu

1. JIucKyCCHOHHBIE TEXHOJIOTUH

2. UupopmanoHHble (LUPPOBHIE)

3. TexHOn0THU PA3BUTHUSI KPUTUUECKOTO MBIIILICHUS

Coepemennvie memoovt 00yuenus

1. AkTuBHOE CiylIaHue

2. JIexuus (TpaguiiMoOHHas )

IV. Ouenouynbsie marTepuajbl JAJs NPOBEACHUS TEKYLWIed H INPOMEKYTOYHOH
arrecTanun

1. Ouenounvie mamepuanst 0,11 NPOBEOCHUA MEKyuLell ammecmayuu

TemMbl KOHTPOJILHBIX Pa00T
C METOAUYCCKUMH YKA3AHUSIMH 110 MOJATOTOBKE K HUM

1. ITapameTpu30BaHHBIE KPUBBIC

HayuyuTbcst cTpouTh KpUBYIO, MCCIIEIOBAaTh €€ CBOMCTBA, HAXOJUTh €€ aCHUMIITOTHI,
TOYKUA TMeperuda, TOUYKH CaMOIEPECEUCHUs, HEPETyIspHbIE TOUYKH, JIOKAJIbHBIC
AKCTPEMYMBI, IEPEXOAUTH K OOIIUM ypaBHEHUSIM U UCCIIEA0BATh 0COOBIC TOUKH.

1) ITocTpoiite mapaMeTpu30BaHHYIO0 KpUBYIO x=x(?), y=)(f). Haiinure ee acCUMNTOTHI,
TOYKHA Teperuda, TOUYKH CaMOIIEPECEUCHMs, HEPETyIspHbIE TOUYKH, JIOKAJIbHBIC
sKCTpeMyMbl PyHKIUH X(£), V(7).

2) Uckmrounte NEpeMEHHYIO ¢ W3 3aJaHHBIX MapaMEeTPUUECKUX YPaBHEHUH, HAWAWUTE
ypaBHEHUE COOTBETCTBYIOIIEH oOmel kpuBoil F(x,y)=0 u ompenenure e€e MOPSIOK.
Haiinure ocoObie TOUKHM 3TOH KPUBOIA.
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2. O0001IEHHBIE TUKIIOUABI U TUTAHETAPHBIE KPUBBIE

BriBomuTh ypaBHEHUS LMKIOW[BI, SMHUIMUKIOUAB W TUNOLUKIOWUIBI, JBYXbAPYCHOU

UUKJIOUAbl. HalTh IIMHY OJTHOWM apKU LIUKIJIOUIBL.

3. UccnenoBanue KpHUBBIX, 3a/1aHHBIX HEKOTOPBIM b depeHIHaTbHO-
r€OMETPUYECKUM CBOMCTBOM

BbiBon ypaBHeHMsI KpUBOW IO 3aJaHHOMY Ju(]@epeHInanbHO-reoMeTpUIECKOMY

CBOWCTBY.

4. Orubaroasi ceMeicTBa MIOCKUX KPUBBIX

BbIBOJ ypaBHEHMS AMCKPUMUHAHTHON KPUBOM W oruOaromieil ceMencTBa IUIOCKHX

KpPUBBIX.

5. DBOIIOTA U 3BOJIBBEHTA, HATYPAIBHOE YPABHEHUE TIJIOCKOM KPUBOM

YpaBHEHHE CONPUKACAIOLIEHUCS OKPYKHOCTH 3aJaHHON KPUBOM B TOUYKE, ONPEIECIIUB €€

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

DBOJIbBEHTA.

6. 'eomerpuyeckue o0Opas3bl, CBI3aHHBIC C MPOCTPAHCTBEHHOUW KpuBOil. KpuBuzHa u
Kpy4eHue

Hayuutbca HaxoauTh 111 3alaHHOM ITapaMETPU30BAHHOW NMPOCTPAHCTBEHHOM KPUBOU

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

TJIaBHOM HOpMaJId U OMHOpMaJH, a Takke pernep OpeHe B 3alaHHON TOYKE; B) JUTUHY

IyTH; T) TOYKU CHPSMIICHUS U YIUIOUIEHUS; 1) HaTypalbHbIE YpaBHEHUS

7. Jlunenyartbie MIOBEPXHOCTHU

HayuuTbcs BBIBOOUTE ypaBHEHHE 33JaHHOM JTMHENYATHIE TOBEPXHOCTH.

8. OpueHranus moBepxHOCTH. OHOCTOPOHHUE MOBEPXHOCTH

Hayuutbcs onpenensrs, ABISETCA M MOBEPXHOCTh OJHOCTOPOHHEHN.

9. PumaHOBa METpPUKA HA IOBEPXHOCTH

Ha moBepxHOCTH € 3a1aHHBIM JIMHEWHBIM AJIEMEHTOM HAyYHMThCS HAXOIWUTh JJIMHBI

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

10.  IToBepxHOCTH BpauieHUs. ACUMITOTUYECKHUE JIMHUU

HayuuThcsi HaxoIuTh MapaMeTpuyeckue U o0Ilee YpaBHEHHs MOBEPXHOCTH

BpAILIEHMs], €€ ACUMIITOTUYECKUE JIMHUH, ITOJHYIO U CPEIHIO KPUBU3HY, HOPMAJIbHYIO

KPUBU3HY JINHHUM, a TAKXKE IVIABHbIE KPUBU3HBI IIOBEPXHOCTH B IPOU3BOJIBHOW TOYKE,

THUII TOYEK IIOBEPXHOCTH.
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11. Tononoruyeckue NpoCTpaHCTBA

H€O6XO,Z[I/IMO HN3y4UTb CBOMCTBA TOIOJOTHMYECKUX IMPOCTPAHCTB, YCBOUTH AKCHUOMBI
OTACIUMOCTH, IIOHATHA BHYTPCHHAA TOYKA, IIPCACIIBHAA TOYKA, I'PaHHW4YHAA TOYKA,
TOYKa ITPUKOCHOBCHUS, NU30JIMPOBAHHAA TOYKA MHOKCCTBA, CBA3HOCTb, KOMIIAKTHOCTD,
BHYTPCHHOCTD, 3dMBbIKAHUC, I'PAHUIId MHOKCCTBA B TOIIOJIOTHYCCKOM ITPOCTPAHCTBC.

12. MeTpuueckre npoCcTpaHCTBa

H€O6XOI[I/IMO B TCOpHUHU MU HA IIPAKTUKE HU3YUYUTH CBOMCTBaA MCTPHUKH U MCTPHUYICCKOI'O
IMPOCTPAHCTBA, YCBOUTDH IIOHATHUSA BHYTPCHHASA TOYKA, IMPCACIIbHAA TOYKA, I'PaHUYIHAsA
TOYKa, TOYKa IHIPHUKOCHOBCHUS, H3O0JUPOBAHHAA TOYKA MHOKCCTBA, BHYTPCHHOCTD,

3aMbIKaHKe, IPaHKIa MHOKECTBA B METPHIECKOM IIPOCTPAHCTBE.

1. flBnserca niu byuxuust p(,y) METPUKOH HA MHOXKECTBE BEIECTBEH-
abix uncen [R? B ciydae orpunaresbHOro oTBeTa npuaymMaiire (U HCIob-
3yiiTe janee) JAPYTYIO HENPEPHIBHYIO METPUKY p(, 1), OTIMYHYIO OT CTaH-
PTHO# eBKIHI0BOH py(z,y) = |x —y| n or byukunii p(z,y) B apyrux
pHAHTaX 38 1aHus.

7

2. Hokaxwure, uro orobpaxenue f : (IR,p) = (IR, pr), rpe f(z) =z,
spjisiercd romeomopduszmom. Jokaxkure, 9To 0TOOpayKeHHe ¢ MOMOIIBIO
Toit e ¢ynkuu npocrpanctea (IR, p) B IpocTpaHCTBO U30AUPOBAHHBIX
rouek (IR, p;) (cm.upumep 3) romeomopduaMoM He SIBISIETCSI.

3. [IpuBojs Kparkue JOKA3ATEIBCTBA CO CCHUIKAME HA ONpeIeIeHHs,
VKaXKHTe KaKyl0-1ub0 a) BHYTPEHHIOW TOUYKY T MHOXKecTBa A (eciu cy-
mecTByeT); 6) NpeJebHYI0 TOUKY &1 ¢ A; B) rPaHUYHYIO TOUYKY T3 MHO-
xecrBa A; 1) u3oanposanuyio TouKy 3 € A (ecym cymectsyer). Haiim-
Te 51) BHyTpeHHOCTH A; €) 3aMpikanme A; x) rparmmy 0A; 3) MHOKECTBO
mpeebHBIX Touek A’ st MHOKecTBa A B METPHYECKOM MPOCTPAHCTBE
(R, p).

4. densiercs mm MHO)KecTBO A B MerpudeckoM npoctpanctse (IR, p)
a) BCIOJY ILIOTHBEIM, 6) HUTJE He IUIOTHBIM?

(1) pleg) =l =%, 4= 0 {1}

n=

(2) plz,y) =|z*-y?*, A=QU(-1,1).
(3) p(:r:,y} = |$2 _y2|: A= (031}\9'

13. DitnepoBa XxapakKTepUCTUKA OBEPXHOCTH

YcBoeHue nmoHATHI MHOT00Opa3us, MOBEPXHOCTH, TOBEPXHOCTH C KpPaeM, KJIETOUYHOTO

pa3OueHus 3aJlaHHON TMOBEPXHOCTH, €€ DIJIEpOBOM XapaKTepHUCTHUKH,

BCKTOPHOTO ITIOJI HA ITOBEPXHOCTH, €TO 0COOBIX TOYEK.

TJ1aJIKOTO

2. Oyenounvie mamepuaisl 011 NPOBEOCHUS NPOMENHCYMOUHOU AMMeCmayuu

[Inanupyemsblit
00pasoBaTeLHEIH Kpurepun onieHnBaHus
pe3ysbTar THUnoBbIE KOHTPOJIBHBIE 3aJaHUS
(KOMTICTeHTHs U ILIKAJIA OLIEHUBAHUS
5
VHJIUKATOop)




OIIK-1 Criocoben

1. IIpoBeppTe peryasipHOCTh

e [lonno u npasunbHo

TIPUMCHSTh rapaMeTpu3aluy U HAWUTe 0COObIC Oanvl omeemvl Ha
dbyHIaMEeHTAITbHBIC Touku KpuBoi x=2(shz-cht), y= ch t-sh ¢, 6ce  NOCMABICHHbIE
3HAHM, TIONyYCHHbIE B | z=¢"2, 80NPOCHL,

obnactu 2. Haitaure nimuHy 1yru KpUBOM X = COS f, npuseoeHtbl

MaTeMaTUYECKUX
(M) eCTECTBEHHBIX
HayK, 1 HCII0JIb30BaTh

y =sin ¢, z = ¢, Texalleil BHyTpH 11apa
x’+y?+z°=2. Haiinure HaTypanbHbIi
MapaMmeTp s Ha ATON KPUBOM.

Heobxooumvle
npumepwvl, CmyoeHm
noxasvleaem

HX B 3. Haiinure ypaBHEHUSs 2JIEMEHTOB NOHUMAHUe
npodeccruoHaTbHON TpexrpanHuka ®pene KpuBoit x=r-12-3, u3nacaemozco
JIEeSITEIIbHOCTH y=3 £+1,z=21-16 B Toii TOuKe M, rue Mmamepuana
OIllK-1.1 HOpMaJibHas MJIOCKOCTh MapajiieJibHa — 31 —40 6annos

Ocywecmensem omoop

MJI0CKOCTH 2x+3y+62z=0.

Ilonno u npasunvro

meopemuyecKoeo u 4. Haitnure, pu Kakux a U b KpuBU3HA oamnsl omeemwvl HdA
NpaKmu4ecko2o KpUBO# x=a ch ¢, y=a sh t, z=bt Bo Bcex gce  nocmasneHHvle
mamepuana TOYKaX COBIAJAET C KPYUECHHUEM. gonpocul,
OIIK-1.2 Pewaem 5. Ilycth R - paanyc KpUBU3HBI TUIOCKOM npuseoenb
munosvie 3a0a4u 6 KPHUBOM 7, @ - YTOJI MEXY TOCTOSTHHBIM npumepui,  0OHAKO
pamkax BEKTOPOM U TEKYIIUM KacaTeJIbHbIM umeromcs
npogheccuonanbHoll BEKTOPOM KpuBoH y. Halinnre napamerpu- HemouHOCMU; 8
oesmenbHOCmu YECKOE YpaBHEHUE KPUBOH ), €CIIK R = .. yenom cmyoenm
OIIK-1.3 Ucnonvsyem | 6. Haitnute ypaBHEHUE YBOJIIOTHI LIETTHOM noxazvigeaem
paznuuHble Memoosl u | IMHUK Yy = a ch x/a. NnoHUMaHUue
npuembvl peteHus 7. Ha OuHOpMamnsx miockoi KpuBoil y U3YUEHHO20
3a0au OTKJIa/IBIBAIOTCS OTPE3KH, JUTMHA KOTOPbIX mamepuana
npogheccuonanbHoll MIPOIOPLIMOHANIbHA JAJIMHE YT KPUBOH ). — 21— 30 6anna
oesimenbHoCmu Jlokaxxure, 4TO y KpUBOH, 00pa30BaHHOM Omeem  Oan @
KOHIIAMHU ITHUX OTPE3KOB, OTHOIICHUE OCHOBHOM
KPUBU3HBI K KPYUEHHUIO IOCTOSIHHO. npasuIbHo, HO
8. HalimuTe KpuBH3HY 3JUIHIICA He)OCAMoOyuHO
xX’/a’ erz/b2 =] B Te€X TOUYKax, I/ OTPE30K apeyMeHmupoeabi

KacaTelbHBIX MEKIY OCSIMH KOOPJIUHAT
JIEJIATCS TOUKON KacaHMs MOIOJIaM.

9. Ha rnaBHBIX HOpMaJIIX BUHTOBOM JIMHUU
¥ OTJIOKEHBI OTpe3Ku UIuHbI 1/k, The k —
KpHUBU3HA KpuBOW ). Haiinure ypaBHeHue
KpHBOH, 00pa30BaHHON KOHIIAMU 3TUX

8b18600bl, NPUBEOCHL
He 6ce HeobxoouMmble
npumepol

— 11— 20 6annos

° ﬂaHbl HeBepHble

omeemawl HA
OTPE3KOB, OTPEJICTUTE €€ KPUBU3HY U NOCTIABICHHbBLE
Kpy4CHHC. 80NPOCHL

—0- 10 6annos

V. YueOHO-MeTOaU4YEeCKOEe U MHPOPMALIMOHHOE o0ecTieYeHue JUCIUILTUHBI

1) Pexomernoyemas tumepamypa
a) OcHOBHAsI JiUTEpPaTYypa:
Anexcannpos, I1. C. BBeneHne B TCOpHI0O MHOKECTB M OOIIIYIO TOIIOJIOTHIO : YUCOHOE
nocobue / I1. C. AnexcannpoB. — 2-e usf., crep. — Cankr-IlerepOypr : Jlans, 2022.
— 368 c¢. — ISBN 978-5-8114-0981-5. — Texkct : »nexTponnsiii // Jlanb
aMeKTpoHHO-O0nbMmoTeunas cucrema. — URL: https://e.lanbook.com/book/210431
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https://e.lanbook.com/book/210431

2. AkuBuc M. A. TenzopHoe ucuucienue. YuebHoe nocodue. — M. : duzmatiut, 2005. -
305 C. DJIEKTPOHHBIN pecypec. — Pexxum JOCTyIa:
http://znanium.com/go.php?id=110700
http://biblioclub.ru/index.php?page=book&id=67297
0) JlonmosiHuTEe ILHAA JIMUTEPaATYpA:

1. Mumenko, A. C. Kpartkuii kypc nuddepeHanibHoi reOMeTpUl U TOTOJIOTHH /
A.C. Mumenko, A.T. ®omenko. - MockBa : OU3ZMATIIUT, 2004. - 304 c.
(Knaccuueckuii  yamBepcuteTckuii  yueOHUK)ISBN 5-9221-0442-X. - Tekcr
anekTpoHHbii. - URL: https://znanium.com/catalog/product/544615

2) Ilpoepammnoe obecneuerue

Google Chrome oecruiatHoe 110

Aunexc bpaysep oecruiatHoe 110

Kaspersky Endpoint Security 10 | akT Ha nepegauy npaB [TK545 ot 16.12.2022
MHoro¢yHKIIHOHATbHBIHI oecmiatnoe 110

penakrop ONLYOFFICE

OC Linux Ubuntu 6ecmuiatnoe 110

3) Cospemennvie npogheccuonaivhvie 6a3bl OAGHHLIX U UHDOPMAYUOHHBLE CNPABOYHbLE
cucmembvl

Bua nHdpopmManuoHHOro pecypca,
Ne HAMMEHOBAHME
n/m UH(POPMALIMOHHOI'0 Anpec (URL)
pecypca
1 9BbC «ZNANIUM.COM» https://znanium.com/
2 OBC «IOPAUT» https://urait.ru/
3 IbC «YHuepeuTeTcKas https://biblioclub.ru/
OuOJIMOTEKA OHJIANHY
4 9BC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 9BC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penozurapuii TBI'Y http://eprints.tversu.ru
] Pecypchl uznarensctBa Springer http://link.springer.com/
Nature
9 CIIC Koncynberantllintoc (B cetu
TBI'Y)

V1. MeroanyecKkue MaTepuaiIbI VISl 00y4AIOIIUXCS 110 0CBOCHUIO TUCIMILTMHBI

Y4eOHas nporpamma
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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/
http://link.springer.com/

10.

1.

12.

13.

Yacrb nepsast

[Ipoctass kpuBas (rpadux guddepeHupyemMor QGyHKIMH) Ha IIJIOCKOCTH.
[lapameTpu3oBaHHass  KpuBas.  PeryjasdpHele UM HEpETyJSIpHBIE  TOYKH.
[Tapamerpuzaiusi MpsAMOM, OKPYKHOCTH, OJJUIMICA, TUNEPOONbI, IUKIOUIBI.
Pagnyc-Bektop kpuBou. Teopema O CTPOECHHM IIJIOCKOW NapaMeTPU30BAHHOU
KPHUBOU B OKPECTHOCTH PETYJIIPHON TOUKHU.

Teopema O CTpOEHMHM MHOXKECTBA, 3aJaHHOro ypaBHeHueM F(x,y)=0, B
OKPECTHOCTU HEOCOOO0I TOUKHU; BUJIBI OCOOBIX TOUYEK. [IeKkapTOB JIUCT.

KacarenpHasd 1 HOpMasb K IUIOCKOM KPUBOM, UX ypaBHEHHs. ['eomeTrpuyeckuil u
(¢u3nyeCKUi CMBICI POU3BOIHON paJlyca-BEKTOpa MapaMeTPU30BaHHONW KPUBOIL.
IIpocTpancTBeHHbIe KpuBble. [lapameTpu3oBaHHBIE KpHUBBIE B IIPOCTPAHCTBE.
KprBass  BuBumanu, BuHTOBass  JiHHA.  CTpoeHHME  IPOCTPAHCTBEHHOM
IapaMeTPU30BAaHHOM KPUBOM B OKPECTHOCTH PETYJIIPHON TOUYKH.
Conpukacaromascsl IIOCKOCTh IPOCTPAaHCTBEHHOM KPUBOM, €€ WHBAPUAHTHOCTH
OTHOCHUTEJIbHO 3aMEHBbI IapaMmeTpa. Teopema O NOpsAAKe KacaHus KpUBOM U ee
COIPUKACAIOLIENCS IUNIOCKOCTH.

Jnmuna nyrm kpuBod. Hatypaneneli mapamerp. CBOMCTBa NEPBOM W BTOPOU
IIPOU3BOIHON PaJNyC-BEKTOpa MO HATYpPAJIbHOMY HapameTpy, HX (HU3NUYECKUi
cMmbici. Bektop rinaBHoi HopMmanu. ['eomeTpuyeckre 00paspl, CBI3aHHBIE C TOYKON
IIPOCTPAHCTBEHHOW KPUBOM, X YPABHEHUSI.

KpuBuszna kpuBoi. KpuBn3Ha kak MOZyJIb BTOPOM IPOM3BOJHOW OT pajuyca-
BEKTOpA MO HATypaJIbHOMY IMapameTpy. Toukn cnpsmiueHuusa. Kpusbie ¢ HyneBon
KpuBH3HOU. KpHBU3HA OKPYKHOCTH.

@opmynbl @peHe s OPOCTPAHCTBEHHOM M IUIOCKON KpuBoil. KpyueHue, ero
reoMeTpudeckuid cMmbici. Touku yrutonieHusi. KpuBble ¢ HYJIEBBIM KPYUYEHHUEM.
@opMyIibl 11 BBIYACICHNUS KPUBU3HBI U KPYUYECHUS.

ITopsnok kacaHus KpUBBIX. TeopeMa O MOpsAAKe KaCaHUs IUIOCKUX KPUBBIX, OJIHA
U3 KOTOPBIX 33JlaHa HEABHO, a Jpyras — napamerpuuecku. Comnpukacaromasics
OKPY’KHOCTb TUIOCKOW KPUBOW. DBOJIIOTA, IBOJIBBEHTA, X CBOMCTBA.

Orubaromiasi cemeiicTBa KpUBBIX Ha IUIOCKOCTU. HarypanbHble ypaBHEHUS
IPOCTPAHCTBEHHOM KpUBOiMl. Teopema 00 ompe/ieIeHuu KPUBOil €€ HaTypajlbHbIMU
ypaBHEeHUsAMHU. Haxox1eHne napaMeTpuyeCcKuX ypaBHEHNN TJIOCKON KPUBOM IO €€
HaTypaJbHOMY YPaBHEHUIO.

[Ipoctast moBepxHocTh (rpaduk nuddepenupyemont pyukuuu z=f(x,y)). I'maakoe
OTOOpa)K€HHE ABYMEPHOW OOJACTH B TPEXMEPHOE MPOCTPaHCTBO. PerynsipHbie
Touku. CTpoeHue o0paza B OKPECTHOCTH peryispHod Touku. OnpeneneHue
[IapaMeTpU30BaHHOM MOBEpPXHOCTH. KoopauHaTHas ceThb Ha IOBEPXHOCTH.
[TapameTpuueckre ypaBHEHUS IUJIOCKOCTH, c(epbl, TelUKOouAa, UWIMHIpA U
KOHYCA.

Teopema O CTpPOGHMM MHOXECTBA, 3aJaHHOro ypaBHeHuem F(x,y,z)=0, B
OKPECTHOCTH HeocoOoi Touku. [lapamerpudeckue ypaBHEHUS TOBEPXHOCTEH
BTOPOTO NOPSIIKA.

JIunns Ha nmoBepxHocTu. KacarenbHasi IMIIOCKOCTh M HOpMallb K TOBEPXHOCTH, UX
ypaBHEHHUs. BU KOOpAMHATHON CETU B OKPECTHOCTH HEPETYIISIPHOM TOUYKH.
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14.

15.

16.
17.

18.
19.

20.

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

31.

32.

33.

JlnuHa xpuBoil Ha moBepxHocTH. [lepBas kBampatuuHas (opMa MOBEPXHOCTH.
JIMHEWHBIN 3eMEHT IUIOCKOCTH B JIEKAPTOBBIX U MOJSIPHBIX KOOpAMHATAX, cepsl B
reorpaguuecKux KOOpAUHATaX, IIMJIUHIPHUUECKON U KOHUYECKON TOBEPXHOCTEH.
BoruncrieHue yria Mexay KpUBbIMU HA TIOBEPXHOCTU. YTOJI MEXIY KOOPINHATHBIMU
JUHUSIMU.

[Tnomans 001acTH HA MOBEPXHOCTH.

[loBepxHOCTM BpalleHUsl, WX I[APAMETPUYECKHUE ypaBHEHHUs. Top, KaTeHOWJ,
nceBaochepa. JIMHeHHbIN 37IeMEHT MOBEPXHOCTH BPAIICHHUS.

JInHeluaTteie U pa3BEPTHIBAIOIINECS TOBEPXHOCTH.

N3omerpudeckoe oToOpakeHHe MoBepxHOCTeH. HeobxomuMoe W J0CTaTOYHOE
yclIoBHE H30MeTpuH. M3oMeTpuueckoe OTOOpakeHHE TeIMKOWJa Ha KaTEHOM.
Hlebopmarusi,  w3rmbaHwe,  HAIOXKUMOCTH  TMOBEepXHOcTeW.  Hamokenue
Pa3BEPTHIBAIOIIEHCS TOBEPXHOCTH HA IIIOCKOCTb.

Konpopmuoe otobpaxkenue mnoBepxHocTeil. HeoOxomumoe u  nocrarodyHoe
yCIOBUE  KOH(MOPMHOCTHM  COOTBETCTBHs.  M30TepMuueckne  KOOPAMHATHI.
KonpopMHoe  oTOOpakeHHME  MOBEPXHOCTH  BpPALEHUS  HA  IUJIOCKOCTb.
Crepeorpaduueckas npoekuus. IHBepcusi, ee cBoiicTBa.

HopmanbpHast KpuBU3HA KPUBOM, JIeXkKalIEH Ha MOBEPXHOCTH. BTopas kBaapaTuyHas
(pynnamenrtanbHas) Gopma HOBEPXHOCTH.

KprBH3Ha IIIOCKUX ceYeHUI NOBEPXHOCTH. Teopema MeHbe.

Nunukarpuca JlroneHa, knaccuukaius TOYeK Ha MOBEPXHOCTH.

['maBHBIE KPUBU3HBI U TJIABHBIE HANPABJIEHUSA B TOYKE MOBEPXHOCTU. ['ayccoBa u
cpenHss KpuBu3Ha noBepxHoctu. Gopmyna Dunepa.

ConpspkeHHbIE  HampaBJi€HUsT HAa [OBEPXHOCTU. JIMHMM  KpUBHM3HBI, UX
mudepeHuranbHoe ypaBHeHHe. JIMHUM KpUBU3HBI HA TOBEPXHOCTH BPAILICHHUS.
ACHMNOTOTUYECKHUE HAMPABJICHUS U ACUMOTOTUYECKHE JIMHUU Ha IMOBEPXHOCTH, UX
CBOMCTBA. MUHHUMAaJIbHBIE IOBEPXHOCTH.

Cdepuueckoe ortobOpaxenue. Teopema o monHONW KpuBU3HE. MHTerpanpHas
KPUBHM3HA IOBEPXHOCTH.

JlepyBallMOHHBIE YPABHEHUS TOBEPXHOCTH.

®opmynsl ['aycca-Ilerepcona-Komamuu. Teopema I'aycca. CymiecTBoBaHUE H
€MHCTBEHHOCTh IOBEPXHOCTH C 3aJaHHBIMHU IIEPBOM M BTOPOW KBaAPATUYHBIMU
dbopmamu.

['eone3nueckas KpuUBM3HA KPUBOM Ha MOBEPXHOCTH, WHBAPUAHTHOCTH €€
OTHOCUTENBHO U3rnOanus. @opMyabl ISl BBIUUCIEHUS T€0€3MUE€CKON KPUBU3HBI.
['eone3nueckre JHMHUM Ha MOBEPXHOCTHU, HMX cBoWcTBa. JuddepeHiuanbHbie
YpPaBHEHHUS T€OI€3UUECKHUX JIMHUN. KnHemaTnueckoe CBOMCTBO re0Ie3NYECKHUX.
[Tonyreone3nueckas nmapaMeTpu3alys MOBEPXHOCTH, BUJ MEPBOM KBaIpaTHUHON
(dbopMbI TpH MOTYTe0e3NUeCKOi mapaMeTpu3aiuu. ['eone3nyeckas Kak Kparyaiiias
JIMHHS HA TIOBEPXHOCTH.

[ToBEpXHOCTH MOCTOSIHHOM rayCCOBOW KPUBU3HBI.

Yacrts BTOpast

l.

Metpuueckoe mpocTpaHcTBO. OTKPHITHIN MIap, OTKPHITOE MHOKECTBO, OTKPBITOCTh
o0beIMHEHUS U TIepeceueHUs (KOHEUHOTO YHCIIa) OTKPBITBIX MHOYKECTB.

_ 13—



2. OmnpeneneHue TOMOJOTMYECKOIO MPOCTpaHCTBA. MeTpuueckass M €BKIM0BA
TONOJIOTUU, JHUCKPETHAas W AHTUJWUCKPETHAs TOMOJIOTHUH, TOAMNPOCTPAHCTBO
TOIOJIOTUYECKOTO MPOCTPAHCTBA.

3. Axcuomsl OTZIEJIMMOCTH. [Tpumepsbl TOMOJIOTUYECKUX MIPOCTPAHCTB,
YAOBJIETBOPSIOMIUX AKCHUOME I}, HO HE YAOBJIETBOPSIOMINX aKCHOME Tj4.
XaycnophoBOCTh METPUUECKHUX MTPOCTPAHCTB.

4. OKpecTHOCTb TOYKHM TOIIOJOTHMYECKOTO IPOCTPAHCTBA. BHYTpEHHssI TOUKa,
BHYTPEHHOCTb, CBOMCTBA OTKPBITBIX MHOKECTB I CBOMCTBA BHYTPEHHOCTH.

5. Touka NOPUKOCHOBEHHSI B TOIOJOTHUYECKOM IPOCTPAHCTBE. 3aMbIKaHUE, €ro
CBOMCTBA. 3aMKHYTbhl€ MHOECTBA, YKBUBAJICHTHOCTh OMNpPEICICHUN 3aMKHYTOTO
MHOKECTBA.

6. Touka NPUKOCHOBEHHUS, BHYTPECHHSISA, T'PAaHUYHAs, W30JUPOBAHHAS, MpeeibHas
TOYKA MHOKECTBA B TOMOJIOTHYECKOM MPOCTPAHCTBE. | paHnIla MHOXKECTBA.

7. Bcromy TIUIOTHBIE W HUIJAE HE IUIOTHBIE MHOMECTBA B TOMNOJIOTUYECKOM
npoctpancTBe. Kpurepun.

8. HempepblBHOCTE OTOOpaKeHUSI METPUYECKUX TMPOCTpPaHCTB. HempepbIBHOCTH
OTOOpaKEHUSI  TOMOJOTUYECKHX TpocTpaHcTB. Kputepuil  HempepbIBHOCTH
O0TOOpaKeHUS.

9. T'omeomMophuU3M TOMOIOTUYECKUX MTPOCTPAHCTB U MOJIMHOXKECTB TOIOJIOTUYECKOTO
npoctpaHcTBa.  [Ipumepsl  roMeoMopdHBIX  MHOXKECTB.  Toronorudeckue
MHBapUaHTHI.

10.CBA3HOCTh TOIMOJOTMYECKOTO MPOCTPAHCTBA, IMOJAMHOMXKECTBA TOMOJOTHYECKOTO
npoctpancTBa. Kpurepnil cBsi3HOCTH. CBA3HOCTH OTpe3ka. [Ipumepsl HECBSA3HBIX
MHOKECTB Ha YMCI0BOM mpsiMoii. O0pa3 CBSI3HOTO MHOKECTBA MPU HENPEPHIBHOM
oroOpaxkeHnH. CBA3HOCTh KaK TOMNOJOTHYECKHi uWHBapuaHT. KommoHeHTa
CBSI3HOCTH TOYKH B TOIMOJOTUYECKOM MTPOCTpaHCTBE. JIMHEHAsI CBA3HOCT.

11. KOMIakTHOCTh MHOECTBA B TOIOJOTMYECKOM TMIPOCTPAHCTBE. 3aMKHYTOCTH
KOMITIakTa B XaycaophoBoM mnpocTpancTtBe. OOpa3 KOMIIAKTHOTO MHOXKECTBA MPHU
HEMPEPHIBHOM 0TOOpakeHnH. KOMITAKTHOCTh KaK TOMOJIOTUYECKUIl HHBAPHAHT.

Cnmcok BONpPOCOB K 324€Ty

1. ITapamerpu3oBaHHas KpuBas Ha IUIOCKOCTH. PeryisipHbple TOUKM mapameTpu3aluu.
[TapameTprueckre ypaBHEHUS IPAMON U OKPYKHOCTH.

2. Teopema O CTpOECHHMM IMAPAMETPU3OBAHHONW KPHUBOM B OKPECTHOCTH PETYISAPHOMN
TOYKHU. BbIBO/I MapaMeTpuuecKux ypaBHEHUN HUKIOUIBI.

3. OcoObie M HEOCOOble TOYKM MHOXXECTBa, 3aJaHHOTO ypaBHeHHWeM F(X,y)=0.
Teopema 0 CTpOeHMM TaKOro MHOKECTBA B OKpPECTHOCTH HEOCOOOW TOYKH.
[TapameTpuueckue ypaBHEHUs SJUIMIICA U TUTIEPOOJIbL. JlekapToB JIKCT.

4. VYpaBHEHUS KacaTeIbHON U HOPMAJIM K KPUBOM, 3aJaHHON YPaBHEHUSIMU:

a)y=f(x);  06)F (x,y)=0.

5. Paguyc-BEKTOp MapaMeTPM30BAHHOM KpHMBOM, 3amaHHOi B R3. T'eomerpuueckuii
CMBICJI  TPOU3BOAHOM  pAAUyC-BEKTOpa.  YpaBHEHME  KacaTellbHOM K
IIPOCTPAHCTBEHHON KPUBOM.
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6. Comnpukacaroniasici IUIOCKOCTb IPOCTPAHCTBEHHOW KpPUBOHM, €€ YypaBHEHHE.
Teopema o nmopsiIKe KacaHUsi KPUBOM M €€ COMPUKACAIOIIECICS TIIIOCKOCTH.

7. 3ameHa mapamMeTrpa Ha [apaMETPU30BAHHOW  KpuBOW. VIHBapMaHTHOCTH
CONPUKACAIOLIEHCS MNIOCKOCTH OTHOCUTEIIBHO 3aMEHBI ITApaMeTpa.

8. HarypanpHblii mnapamerp KpuBoH. CBOWMCTBO MPOU3BOJHOW paguyc-BEKTOpa
KpUBOW MO HaTypalbHOMYy mnapamerpy. HampasieHue BTOpoOil NpOU3BOIHOMN
paauyca-BeKTOpa KPUBOM MO HATYpaJIbHOMY MTapaMeTpy.

9. BeiBon dopmyn ®pene mis miockod kpuBod. KpuBu3HA, €€ T€OMETpHUUYECKHMA
cMbica. Kpuble ¢ HyneBol KpuBU3HOW. KpHBBIE C ITOCTOSHHONW HEHYJIEBON
KPUBU3HOM.

10.HarypanpHOe ypaBHEHHE IJIOCKOW KpuBOH. TeopemMa 00 ompeneneHuy TUIOCKON
KpHMBOM €€ HATypaAJIbHBIM YPAaBHECHUEM.

11.Paznoxenue pamuyc-Bexkrtopa r(t) B psg Teilmopa. Kacanue KpuBBIX, MOPSIIOK
KacaHMsl. Y CIIOBUS KACAHMS BTOPOTO NOPSAJIKA.

12.Conpukacaromasics OKpyKHOCTb IIJIOCKOM KPHUBOM, BBIPAXKEHUE €€ paguyca depes
KpUBH3HY KpHBOW. LIeHTp KpuBH3HBL, 3BONIOTa. CBOMCTBA 3BOJIIOTHI.

13.buHopManp, riaaBHas HOpMallb, COPSIMIISIONIAS IJIOCKOCTh MapaMeTpU30BaHHOMN
IPOCTPAHCTBEHHOM KPUBOM B PETYJISIPHOM TOUKE, UX YPABHEHHSI.

14.Bbruucienue  BEKTOpPOB T, V, [ CONpPOBOXIAIOUIEIO  TpeXTpaHHUKA
MIPOCTPAHCTBEHHOM KpUBOM. BbiBoa Gpopmys @peHe nNpoCTpaHCTBEHHON KPUBOA.

15.KpuBu3Ha, KpydyeHHE IPOCTPAHCTBEHHOW KPUBOW, UX T€OMETPUYECKUN CMBICIL.
Touku chopsmileHHs, TOYKHM yIuiomeHus. KpuBbele ¢ HyJI€BOH KpPUBH3HOU H
HYJIEBBIM KPYYECHUEM.

16.HarypasibHble ypaBHEHUSI MPOCTPAHCTBEHHOU KpuBoil. Teopema o0 ompeneneHun
IPOCTPAHCTBEHHOW KPUBOU €€ HATypaJIbHBIMU YPaBHEHUSAMMU.

17.0npenenenue rnaakon napaMmeTpu30BaHHON MOBEPXHOCTH. BekTopHOE ypaBHEHUE
nosepxHoctd. KoopaunatHas cerp Ha noBepxHocTH. llapamerpuueckue
YPaBHEHUS IUIOCKOCTH U T'EJIMKOUIA.

18.OnemeHTapHasi MOBEPXHOCTh Kak rpaduk riaagkod (GyHKUUUA JBYX MEPEMEHHBIX.
Teopema 0 CTpOEHMM MAPAMETPU3OBAHHOW NIOBEPXHOCTH B OKPECTHOCTH
peryiisipHOr ToukH. [lapameTpu3anus HUIMHAPA U KOHYCa BTOPOTO MOPSAIKA.

19.0cobbie 1 HeocoOble TOUYKM MHOXKECTBA, 3aJaHHOTO ypaBHeHuem F(X, y, z)=0.
Teopema O CTpPOGHMHM TaKOr0 MHOXECTBA B OKPECTHOCTH HEOCO0OM TOUKH.
[TapameTrpu3zanus cepbl ¢ TOMOIIBIO reorpaduIecKux KOOPAUHAT.

20.YpaBHEHME JIMHUM HA MTapaMETPU30BAHHON MOBEPXHOCTU. KacaTenbHbI BEKTOP K
JMHUM HAa TOBEPXHOCTH, €r0 BBIPAXKEHUE YEpEe3 BEKTOPBI Iy U Iy. YPAaBHEHHE
KacaTeJIbHOM TUNIOCKOCTH M HOPMAJIM K TapaMETPU30BAHHOM MOBEPXHOCTH.

21.0gHoctoponHue noBepxHocTu. Jluct MeOuyca, OyTbiika Kieiina. Opuenranus
MOBEpXHOCTU. OpHUEHTHPYEMBIE 1 HEOPUEHTUPYEMBIE TOBEPXHOCTH.

22.Jlnuna kpuBoil Ha ToBepxHOCTH. IlepBas kBampaTtwuHas ¢Gopma TOBEPXHOCTH.
JIMHEHHBIM S7IEMEHT TUIOCKOCTH, Chephl, TUINHAPA BPaAIICHUS.

23.0mnpeneneHne NOBEPXHOCTH BPAILCHHUS], BBIBOJI €€ MAPAMETPUYECKUX YPABHEHUM.
Top, niceBgocdepa, UX TUHEHUHBIN JIEMEHT.

24 .TIoBEepXHOCTH MEPEHOCA, WX JIMHEWHBIM dJIEeMEHT. JIMHEHHBIA 3JIEMEHT
napaboJioua.
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25.BplunciieHne  yrila  MEXJIy KpPUBBIMH Ha [OBEPXHOCTH. YTOJI  MEXIYy
KOOPAWHATHBIMU JIMHUSIMU. Y CJIOBUE OPTOTOHAJBHOCTH KOOPIWHATHOM CETH.
3anaya 00 M30TOHANIBHBIX TPAECKTOPUSIX HA cepe.

26.JIuneiiyaTas MOBEPXHOCTh, €€ ypaBHeHUd. [lapameTrpuyeckne ypaBHEHUs KOHYcCA,
UWJINHJPA, UX JUHEUHBIA 3JIEMEHT.

27.130meTprueckoe oToOpaskeHue mnoBepxHocTell. HeoOXxoaumeie U OCTaTOYHBIE
yclioBus uzomeTpun. M3oMerpuyeckoe oToOpakeHre reJIMKOu 1a Ha KaTeHOUI.

28.Jlepopmanusa,  w3rumbaHue,  HAJOKHUMOCTb. TeopeMa 0  HaJOXEHHUU
Pa3BEPTHIBAIOIIMXCS TOBEPXHOCTEN HA TUIOCKOCTb.

29 .Kondopmuoe oroOpakeHHe OJHOW MOBEPXHOCTH Ha Apyryto. Heobxoaumeie u
JO0CTATOYHBIE YCIOBUS KOHPOPMHOTO COOTBETCTBUHI.

30.U3oTepmuueckue koopauHaThl. KoHpopMHOE oTOOpakeHHE MOBEPXHOCTH Ha
1ockocTh. CTepeorpaduueckas MPOEKITHs.

31.HopmanbHasi KpUBU3HA KPUBOM, JIeXKalel Ha MOBEpXHOCTU. BTopas kBajpaTuyHas
(popMa IOBEPXHOCTH, BbIYHCIIEHUE €€ KO (DULIUEHTOB.

32.KpuBHU3HA JTMHUH HA NOBEPXHOCTU. KpUBHU3HA HOPMATBHOTO CEYEHUS.

33.I'naBHbIE HaNpaBJICHUS M TJaBHbIE KPUBU3HBI B TOYKE IIOBEPXHOCTH, UX
BbrurciieHue. [lomHasi (rayccoBa) M cpefHsisi KpUBU3HA TOBEpXHOCTH. [lomHas
KPUBHU3HA IUIOCKOCTH, chepsl, nceBaochepsl. CpenHsas KpUBU3HA IeIMKOUA.

34.JluHuu KpUBU3HBI HA IOBEPXHOCTHU, UX U PepeHIalibHOE ypaBHEHHE.

35.Knaccudukanuss touek mnoBepxHOCcTH. CTpoeHHE IMOBEPXHOCTH B OKPECTHOCTH
AIUTMOTUYECKON, TUTIEPOOIMUECKON 1 mapaboInyecKo TOUEK.

36.ACUMIITOTUYECKHE HAIMpPABJIEHUS B TOYKE MOBEPXHOCTH. ACHUMITOTUYECKHUE
JUHUM, UX CBOMCTBA. ACHUMNTOTHMYECKHUE JUHUU Ha TeIHKOuAe. MUHUMAabHbBIC
MTOBEPXHOCTH.

37./leprBaliiOHHBIE YPABHEHUS IOBEPXHOCTH.

38.@opmynsl  T'aycca-Ilerepcona-Komammu. Teopema I'aycca. CyliecTBoBaHUE WU
€MHCTBEHHOCTh MOBEPXHOCTH C 3aJaHHBIMU NEPBOM M BTOPOM KBaJIpaTUUHBIMHU
dbopmamu.

39.'eone3nueckas KpUBU3HA  KPUBOM HA  TMOBEPXHOCTU. VIHBapUAaHTHOCTH
reoIe3nYeCKO KPUBU3HBI OTHOCUTEILHO N3TMOaHMUSL.

40.'eone3nyeckue JIMHUM Ha ToBepxHOCTH. JluddepeHunanbHoe ypaBHEHHE
reoJe3UYECKUX JIMHHUM, WX CBOMCTBA. JIBM)KEHHE TOUYKH IO IIOBEPXHOCTH B
OTCYTCTBME BHEIIHUX CHWJI. YPaBHEHUE T€OJIE3NYECKUX JIMHUHA PUMaHOBOMU
metpuku ds?=du’+Gdv2.

41.1lonyreone3nueckas mapaMeTpu3alns IMOBEPXHOCTA. Bua mepBoil KBaJpaTUYHON
(GopMBbl MpU TMOITYreoAe3UUYecKoil nmapameTpuzanuu. ['eoge3nueckas JUHUS Kak
KpaTr4yaniias Ha IOBEPXHOCTH.

42.110BepXHOCTH OCTOSIHHOM T'ayCCOBOW KPUBU3HBI.

43.BbIpaxeHue sl T€0/Ie3NYECKO KPUBU3HBI Uepe3 yrol.

44.Teopema I'aycca-bonHe.

45.Teopema "aycca-boHHe 111 K-CBSI3HBIX TOBEPXHOCTEW M OBEPXHOCTEN poja p.

46.I'eomeTpuisi HA TOBEPXHOCTSIX MOCTOSIHHOW KPUBHU3HBI.

47.0npenenenue MeTpuueckoro mnpoctpaHctBa. Ilpumepsl. OTKpbITBIA 1A,
OTKPBITOE MHOKECTBO.
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48.0npeneneHue METPUYECKOro MpocTpaHcTBa. lIpumepbl M CBOWCTBA OTKPBITHIX
MHOXECTB: OTKPBITOCTb OTKPBITOTO IIapa, OOBEAMHEHUS U IEPecedyeHUs
(KOHEYHOTO YHMCIIa) OTKPBITHIX MHOKECTB.

49.0mnpeneneHue TOMOJOTUYECKOTO MPOCTpaHCTBA. llpumepsl: MeTpuueckas u
eBKJIMJIOBA  TOIOJIOTMH,  JWCKpETHas W  aHTHUAWUCKPETHAs  TOIOJIOTHH,

HOAIPOCTPAHCTBO TOIOJIOTUYECKOTO IIPOCTPAHCTBA. Xaycnop}poBocTb
METPUYECKUX IPOCTPAHCTB.
50.AxcroMsl OTAEIUMOCTH. [Ipumepsnr TOIIOJIOTUYECKUX IIPOCTPAHCTB,

YAOBJIETBOPAIOIINX aKCUOME T, HO HE YAOBJIETBOPSIOIIMNX AKCUOME T+ 1.

51.0mnpeznenenre TOMOIOTHYECKOTO MPOCTpaHCcTBa. OKPECTHOCTh TOUKU. BHYTpeHH s
TOYKA, BHYTPEHHOCTb, CBOMCTBO OTKPBITBIX MHOXECTB M JpPyTH€ CBOMCTBa
BHYTPEHHOCTH.

52.Touka NOPUKOCHOBEHUS B TOMNOJOTHMYECKOM IPOCTPAHCTBE. 3aMbIKAHUE, €ro
CBOMCTBA. 3aMKHYTHIE MHOKE€CTBA, YKBUBAJICHTHOCTH OIPEIACICHUN 3aMKHYTOI'O
MHO>KECTBA.

53.Touka NPUKOCHOBEHHMsI, BHYTPEHHSS, TpaHWYHAs, W30JIMPOBAHHAsA, MpelecibHas
TOYKa MHOKECTBA B TOIIOJIOTMYECKOM IPOCTPAHCTBE. BHYTPEHHOCTH, 3aMBbIKaHUE,
IPaHHIIA MHOXeECTBA. lIpMBECTM mnpHMep TOYKM IPUKOCHOBEHHS MHOXKECTBA,
KOTOpasl HE SIBJIAECTCS MPEAEIBHON UIIU U30JIMPOBAHHON TOUYKOM.

54.Bcrony IUIOTHBIE W HUIJE HE IUIOTHBIE MHOXECTBA B  TOINOJOTMYECKOM
npocTtpancTee. Kpurepun, npumepsl.

55.HenpepbIBHOCTh OTOOpaXEHUSI METPUUYECKUMX NPOCTpaHCTB. HemnmpepbIBHOCTH
OTOOpaKEHUSI ~ TOMOJOTHYECKHX HpocTpaHcTB. Kpurepuil  HenmpepbIBHOCTH
OTOOpaXEHUS.

56.HemnpepbIBHOCTh OTOOpa)K€HHsI TOMOJIOTHYECKUX MHPOCTPaHCTB. ['omeomopduszm
TOTMOJIOTUYECKUX MPOCTPAHCTB U MOJMHOXKECTB TOMOJIOTMYECKOTO0 MPOCTPAHCTBA.
[Ipumepsl romeoMopHBIX MHOKECTB. Toronornueckne "HBapUaHTHI.

57.0mnpeneneHue  CBA3HOCTH  TONOJIOTMYECKOIO IMPOCTPAHCTBA, MOJAMHOXKECTBA
TOIOJIOTUYECKOr0 mpocTtpanHcTBa. Kpurepuii cBsisHOCTH. IIpuMepsl HECBSA3HBIX
MHOECTB Ha YHCIIOBOU MPsAMO. CBSI3HOCTh OTPE3Ka.

58.CBs3HOCTh TMOAMHOMKECTBA TOMOJIOTHYECKOT0 MpocTpancTBa. OOpa3 CBSI3HOTO
MHO’KECTBA INPHU HEMPEPHIBHOM OTOOpakeHHU. CBSA3HOCTh KaK TONOJOTHYECKHI
nHBapuaHT. CBsI3Hasi KOMIIOHEHTA TOYKH B TOIIOJIOTMYECKOM IPOCTPAHCTBE.

59.KOMMakTHOCT, MHOXXECTBA B  TOIOJIOTMYECKOM MpocTpaHcTBe. [Ipumepsl
KOMITAKTHBIX M  HEKOMMAaKTHBIX MHOXECTB. 3aMKHYTOCTh KOMIIAaKTa B
xayc1oppoBOM MPOCTPAHCTBE.

60.KoMmakTHOCT, ~ MHOXECTBa B  TONOJOTMYECKOM  mpoctpaHcTBe. OOpa3
KOMITAKTHOTO MHOKECTBA MPHU HEMPEPHIBHOM OTOOpakeHHH. KoMMakTHOCTh Kak
TOMOJIOTUYECKUI NHBAPUAHT.

Mertoanueckue YKazaHusd NJist oﬁyqamumxcn M0 OCBOCHHIO TUCIUILIMHBI

Opranusyst cBoro yueOHYy10 paboTy, CTYE€HTbI JOKHBIL:
Bo-nepesvix, BEIABUTh PEKOMEHIYEMbBIA PEXKUM M XapakTep yueOHOW paboTh
10 U3YyYEHUIO TEOPETUYECKOTO Kypca, NPAKTUUYECKOMY NPUMEHEHUIO U3YYE€HHOT O
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MaTepualia, IO BBIIOJHEHHUIO 3aJaHUN [JJs CaMOCTOSTENbHON paboThl, IO
UCIIOJIb30BAHUIO UH(POPMAIITMOHHBIX TEXHOJIOTUH U T.1.

Bo-émopwvix, 03HaKOMHUTBCSI C YKa3aHHbIM B METOJAMYECKOM MaTepuaje Io
TUCHMIUIMHE TepeyHeM  y4eOHO-METOJUYECKUX  M3JaHHi, PEKOMEHyeMbIX
CTyA€HTaM Il MOATOTOBKM K 3aHATUSIM M BBIIOJHEHHUS CaMOCTOSATEIbHOU
paboThl, a TakXe C METOJWYECKUMHU MaTepuajaMud Ha OyMakHBIX W/WUIU
AJIEKTPOHHBIX  HOCHUTENSIX, BBINYNICHHBIX Kadeapod CBOMMH CHJIaMH U
MpEeAOCTaBIsIEMbIE CTYyIEHTaM BO BpEMsI 3aHSTHIA.

CamocTtosiTenbHas padoTa CTYIAEHTOB, MPEIYCMOTPEHHAs y4eOHBIM IIAHOM
JOJDKHA COOTBETCTBOBAaTh 0OoJiee TIIYyOOKOMY YCBOCHHUIO H3y4aeMOro Kypca,
dbopMUPOBATH HABBIKM HCCJIE0BATEILCKON pabOThl 1 OPUEHTUPOBATH CTYJIEHTOB Ha
YMEHUE MPUMEHATh TEOPETUUECKNE 3HAHUS HA MTPAKTHKE.

1. Pabora ¢ y4eOHBIMH NOCOOMSIMM. /[ MOJHOLEHHOrO YCBOEHHUS Kypca
CTYJEHT JOJDKEH, NpPEXJIE BCEro, OBJAJETh OCHOBHBIMU TMOHSATUAMH 3TOH
aucuuIuinebl. Heo0XoauMo yCBOUTh ONpeNeNeHusl U MOHATHS, YMETh MPHUBOJIUTh MX
TOYHBIE (DOPMYJIUPOBKH, MPUBOJAUTH IMPUMEPHI OOBEKTOB, YAOBIETBOPSIOLIUX ITOMY
onpeaeneHuto. Kpome toro, Heo0X0auMO 3HaTh KpYyr ()akTOB, CBA3AHHBIX C JIaHHBIM
noHsTueM. TpeOyeTcsi Takke 3HATh CBSI3U MEXKIY MOHSITHSIMHU, YMETh YCTAHABIUBATH
COOTHOIICHHS MEX]y KJacCaMu OOBEKTOB, OUCHIBAEMBIX PA3IUYHBIMU MOHATUSIMU.

2. CamocrosiTtenbHoe uM3yuyeHue TeM. CamocrosiTenbHas paboTa CTyAeHTa
ABJISIETCS] BAXKHBIM BUOM JI€SITEIbHOCTH, O3BOJISIIOLIMM XOPOILIO YCBOUTHh U3y4aeMbli
MpPEAMET U OJHUM M3 YCIOBUM JOCTHXKEHHS HEOOXOJAMMOTO KayecTBa MOATrOTOBKHU
U npodecCUOHANIbHONW MEpPenoAroToBKM crnenuanuctoB. OHa mnpeanonaraet
CaMOCTOSITENIbHOE HM3yY€HUE CTYJCHTOM PEKOMEHJI0BAaHHOW Yy4eOHO-METOINYECKON
JUTEPATYphbl, PA3IUYHBIX CIPABOYHBIX MaTepUajoB, HamucaHue pedepaTos,
BBICTYIUIEHUE C JIOKJIAJIOM, OATOTOBKY K JIGKUMOHHBIM U NPAKTUYECKUM 3aHSTHUSM,
MOJATOTOBKY K 3a4€TYy.

3. IHoaroroBka K mnpakruyeckuMm 3aHaTusaM. [Ipu mnDoaroroBke k
MPAKTUYECKUM 3aHATHUSM CTYJIEHTaM pPEKOMEHIYETCs CJeI0BaThb METOJUYECKUM
PEKOMEHIAIUSM T10 paboTe ¢ Y4eOHBIMU MTOCOOUSMHU, TPUBEICHHBIM BBIIIIE.

4. CocraByienue rjoccapus. B rmoccapuii 10JKHBI ObITH BKIFOYEHBI OCHOBHBIC
HOHATHSA, KOTOPbIE CTYACHTHl M3Y4yalOT B XOJI€ CaMOCTOSITeNbHOM paldoThl. [l
MOJHOTBI HMCCJIEIOBAaHUS PEKOMEHJIYETCS BIUCHIBaTh B TJIOCCApUNA M T€ TEPMUHBI,
KOTOpBIE CTYJ€HTaM OYyT PACKPBIThI B X0/1€ JIEKIIMOHHBIX 3aHSATUH.

5. CocraBjieHHe KOHCIEKTOB. B KOHCHEKTE OTpax€Hbl OCHOBHBIE MOHATHS
TeMbI. J[J151 HarfaIHOCTH U yA00CTBA 3alIOMUHAHUS UCIIOJIb30BAHBI CXEMBI M TAOIHIIbI.

6. IloaroroBka k 3avery. IIpm MOArOTOBKE K 3a4eTy CTYAEHTBI JOJIKHBI
HCIIOJB30BaTh KaK CaMOCTOSITENIbHO MOJTOTOBJICHHBIE KOHCIEKTHI, TAK U MaTepHUAIIbI,
IIOJIyYEHHBIE B XOJI€ 3aHATHUH.
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KauecTBO ycBOEHUSI CTYyJA€HTOM Ka)KJI0M AUCHUILIMHBI onieHuBaetrcss mo 100-
OaJITbHOM 1IKaJe.

HHTerpanpHas peldTHHTOBas oreHKa (0ayu1) mo KaxaoMy (repuoay oOydeHus)
CKJIQJIbIBACTCSl W3 OILIGHKM TeKylled paboThl CTYJIEHTOB Ha CEMUHApPCKUX U
MPAKTUYECKHUX 3AHITHUSIX, BHITOJIHEHHS MHANBUAYAJIbHBIX TBOPUECKUX 3aJaHUM U Ap. U
OLICHKM 32 BBINOJHEHUE CTYJEHTOM Yy4eOHOIO 3aJlaHus IMPU PEUTUHIOBOM KOHTPOJIE
ycneBaemocTtu. [lpu 3Tom 1051 GanioB, BBICIEHHBIX HA PEUTHHTOBBIN KOHTPOJIb HE
nomkHa mnpeBbmath 50% oO0med cymMmbl OayioB JaHHOTO MOAyJs (mepuoja
00yueHus ).

MakcumanbHas cymMMa OaJlJIOB MO Yy4e€OHOM TUCHUIUIMHE, 3aKaHYMBAIOIICHUCS
3a4eToM, 1o uroram cemectpa coctapisger 100 6amnoB (50 6amioB — 1-it Moaynb u 50
0aJIOB — 2-11 MOJTYJIb).

Crynenty, HaOpaBmuii 40 OaJjIOB M BBIIIE 110 UTOraM pabOThl B CEMECTpPE, B
HK3aMEHAllMOHHOW BEIOMOCTH M 3a4€THOM KHHMKKE BBICTABIIAETCS OLIEHKA «3aUYTEHOM.
Crynenty, HaOpaBiieMy 10 39 6aJIJI0OB BKIIOYUTENIBHO, CAAET 3a4eT,

CornacHo mnoaxonaM OalJIbHO-PEHTHUHIOBOM CHCTEMBI B paMKax OLIEHKH
3HaHWM, YMEHUW, BIaJeHUN (YMEHUU MPUMEHATH) W (WIM) ONbITa ACATEIHHOCTU
JUCLUIUIMHBI YCTAHOBIICHBI CIIEYIOLIUE aCIIEKTHI:

Copepxanue y4eOHOM IUCUUIUIMHBI B paMKaxX OJHOTO CEMECTpa JEJIUTCA Ha JABa
Moxaynst (mepuona oOydenus). Ilo oxoHuanum wmoxayns (mepuoga OOydEHHS)
OCYILIECTBIISIETCSA PEUTUHTOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJICHTOB.

Cpoku npoBeneHUsT PEUTUHTOBOTO KOHTPOJIS:

oceHnull cemecmp — 1 pPEWTHHIOBBIM KOHTPOJIb YCIIEBAEMOCTH IIPOBOJMTCS
corjlacHO rpaduky ydeOHoro mporuecca, Il pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH -
JIB€ MOCJEAHNE Heleln (PaKTUYeCKOro 3aBEepUIeHUs] ceMecTpa Mo rpaduky ydeOHOro
npoiiecca;

gecenHuli cemecmp — | PEUTHHIOBBIM KOHTPOJIb YCIEBAEMOCTH NPOBOJAUTCA
cornacHo rpaduky ydeOHoro mpoiiecca, I pedTHHroBbIiI KOHTPOJIb yCTIEBAEMOCTH -
JIBE TOCTIEAHNE HeAenu (PaKTUUEeCKOro 3aBEepIIEHUsI ceMecTpa 1o rpaduky y4eOHOro
nporecca.

VII. Marepua/ibHO-TEXHHYECKOEe o0ecreyeHue JUCHUILTUHBI

OcHameHHoOCTH
HaumenoBanue CHennaJbHbIX IlepeyeHnb JTH1I€H3NOHHOTO
CHeHAJbHBIX* MOMeIIeHU |IOMelIeHui U NPOrpaMMHOr0 o0ecre4eHusl.
U NOMeLeHHu 1JIs NOMelleHu 1J1st PexBU3MTHI NOATBEPKIAIOIIETO
CAMOCTOSITEJILHOM Pa0d0ThI |CAaMOCTOSITEIbHON | JOKYMEHTa
padoThI
VYuebnas aynutopust s | Komnaexm yuebnou | Google Chrome — OecraTHO
MIPOBEICHUS 3aHIATHIA mebenu, npoexmop, | Kaspersky Endpoint Security 10 mmst
JICKIIMOHHOT'O THIA, 3aHATUH |Hacmennusili npoexy. | Windows — AKT Ha nepeyiauy npas
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CEMHHApPCKOTO THIIA,
KypCOBOT'O TIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUYHOU
aTTeCTAIlNH,
yuebHas ayoumopus.: Ne 224
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYueOHast ayuTopus AJis
MPOBEICHUS 3aHATUI
JIEKIMOHHOTO TUIIA, 3aHATHIA
CEeMHUHAPCKOT0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TPyMIOBLIX U
WHINBUTYaIbHBIX
KOHCYJIbTAIINH, TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOU
aTTecTaluu,
yuebnas ayoumopus.: Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiil, 0. 35)

9KPaH,
DEeYUPKYIAMOp.

Komnnexm
yueonou mebeinu,
UHMEpPaKmMueHas
cucmema.

[TK545 ot 16.12.2022

Lazarus — 6ecrutaTHO

OpenOffice — GecrutatHo
MHorodyHKITMOHAIBHBIN

penaktrop ONLYOFFICE 6ecrutatHoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecraraoe 10 —
OecruraTHO

Google Chrome — OecraTHO
Kaspersky Endpoint Security 10 s
Windows — AKT Ha nepeaayy npas
I1K545 ot 16.12.2022

Lazarus — GecruiatHo

OpenOftfice — GecrutatHo
MHOropyHKIIMOHATBHBIN

penaktrop ONLYOFFICE 6ecnnatHoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecrarnoe 110 —
OecriaTHO

VIII. Ceenenust 00 00HOBJICHMHU pado4eil mporpaMmMbl AUCHUILINHBI

Ne OO0HOBJICHHBI Onucanne BHeceHHbIX | /laTa u Ne mporokosia
ILI. | pa3ges padoueil U3MEHEeHU U 3acenaHus kageapsi /
NMPOrpaMMblI METOAMYECKOT0
TUCHMILTAHBI coBeTra akyJbTeTa,
YTBepAHUBIIETro
U3MEeHEeHUs
1
2
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