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1. Ilesu ocBOEHUSI IMCUMILTUHBI

[enssmu ocBoenmst nucuurinHbl " uddepennansaas reoMeTpus U TOMOJIorus "

SIBJISIFOTCSL:

- ¢dbopMupoBanue 0a30BbIX 3HAHUNW MO AUPPepeHIuaNbHON TeOMETPUH W TOMOJOTHUU IS
JATbHEHIIIETO UCIIOJI30BAHUS B IPYTUX 001ACTsIX MaTEMAaTUUECKOTO 3HAHUS U TUCHUTLITUHAX
€CTECTBEHHOHAYUYHOTO COJCpKaHUS;

- (hopMUPOBaHHE MATEMATUYECKON KyIbTYPbI; PYHIAMEHTATbHAS MTOATOTOBKA IO

OCHOBaM IpOo(heCCUOHATBHBIX 3HAHUM;

- (dhopMHUpOBaHHE UCCIENOBATCIBLCKUX HABBIKOB W CIIOCOOHOCTH TPHUMEHSATh 3HAHHUS Ha
MPaKTHKE.

Ilepeyenb mpogecCHOHANBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX
¢yHK1UiA, COOTBETCTBYIOIIUX NPOGecCHOHATBLHOM JesITeTbHOCTH BHITYCKHUKOB

HaumenoBaHue qokymMeHTa Kon HaumeHnoBaHue 6a30BOM IPYIIIbI, JTOJKHOCTH
(mpocdeccun) WM CieUUaTLHOCTH

OK3 2320 [IpenonaBarenu B CpeAHEH IIKOJIE
2340 [IpemogaBareny B CUCTEME CITEITHATIEHOTO
o0pazoBaHuA
Kon n O06001eHHbIe TPYA0BbIE PYHKIUMN Tpyaosbie pyHkumun
HauMMeHOBaHHUe Kox HaumenoBanue Yposenn HaunmenoBanmue Kon YpoBeHb
npogeccHOHATbH KBaJIM(UKa (moxypoBeH
oro 11701 b)
CTaHIapTa KBajupuka
11

01.001 ITenmaror Ilemarornueckas Oo6wenenaroruuec| A/01.6
(menmarormueckas NEITEIBHOCTD 110 Kast pyHKIHs. 6
JESITeIILHOCTD B MPOEKTUPOBAHUIO U O0yuenue
JIOIIKOJIBHOM, peanuzanuu Bocnurarensnas | A/02.6
Ha4aJIbHOM 00pa3oBaTeIbHOTO JICSITENIBHOCTh 6
o01em, A | mpomecca
OCHOBHOM 00IIIEM, 00pa3oBaTeIbHBIX 6
CpemHeM o01IeM OpraHu3aLugx PasBuBaromas A/03.6
o0Opa3oBaHuN) JTOTIIKOJIHHOTO, JIESITeILHOCTh
(BocIIUTATEID, HAYaJILHOTO OOIIETO, 6
YUUTEIh) OCHOBHOTO 001IIeTO,

CpEITHETOo 00IIero

o0OpazoBaHuA

[lenarornyeckas [lenaroruueckas

JIEATEIILHOCTD 110 JESATEILHOCTB 110

MPOEKTUPOBAHUIO U peanu3anyu

B | Peamsamun 6 IporpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001m1eo0pa3oBaTeIbHBIX CpEeIHETO

porpamm o0rero

o0pazoBaHus

Mecto qrucuuniunbl B cTpykrype OIIOII 6akanaBpuara




Hucunmumna Bb1.B.03. "uddepenunansuas reoMeTpust U TOMOJOTUS" M3y4aeTcsi B IEPBOM
cemecTpe TpeTbero Kypca. [lo naHHOM IUCHMIIMHE CTYAEHTBHl CHAIOT 3K3aMeH. JlucuuruimHa
«IuddepennmanbHas reOMETpHs U TOTIOJIOT U SBJISETCS JTOTMYECKUM IPOI0JDKEHUEM 6a30BOT0 Kypca
«AHanutuyeckas reomerpus». OHa TpeOyeT 3HaHMIl OCHOBHBIX (DAKTOB aHAIUTHUYECKOW reOMeTpuH,
MaTeMaTHYECKOT0 aHAJIN3a U OOBIKHOBEHHBIX AU (EepeHINAIBHBIX YPABHEHUI.

2. PesyabTaThl 0CBOCHUS AUCHMILIMHBI (Moay.as) JAuddepennnanbHas reomeTpus ¥ TONOJIOTUS

[Tporiecc w3ydeHUs ITUCHUIUIMHBI HAIMpaBJICH Ha (OPMHUPOBAHHE DJIEMEHTOB CIIETYIOIINX
komnereHnuil B cootBercTBUU ¢ ®I'OC BO 110 gaHHOMY HaIpaBJICHUIO:

Kon HanmenoBanue WNHaukaTop KOCTUKEHUS KOMIIETCHIIMH
KOMIIETEH- KOMIIETECHITAN (3aKperUICHHBIN 3a TUCTIUIUTHHOI)
LUH
YK-6 Cnocoben ynpasnats cBouM | YK-6.1. Micnionbp3yer HHCTpYMEHTBI U METOAbI

BpPEMEHEM, yIpaBieHUs BPEMEHEM IIPU BBIIIOJTHEHUH KOHKPETHBIX

BBICTPaUBaTh U 3aJa4, IPOEKTOB, MPHU JOCTHKEHUH IIOCTABIICHHBIX 1IeJIeH;

peanu3oBbIBaThH TpackTopuio | YK-6.2. Onpenensier npuopuTeThl COOCTBEHHOM

CaMOpa3BUTHUsI HA OCHOBE NesITebHOCTH, JIMYHOCTHOTO Pa3BUTHS U

MPUHIIUIIOB 00pa30BaHMs B | Mpo(decCHOHAIBHOTO POCTa;

TEYCHHE YK-6.3. OuenuBaer TpebOBaHUs PbIHKA TPY1a U

BCEH KU3HU MpeIoKeHUs: 00pa30BaTEIbHBIX YCIYT JUIS
BBICTPAUBaHUS TPACKTOPUU COOCTBEHHOTO
poheCCHOHATTLHOTO POCTA;
YK - 6.4. Ctpout npogeccuoHaIbHyI0 Kapbepy
U OIIpEJeIIsieT CTPATErnio NpoheCcCHOHATBHOIO Pa3BUTHSI.

[1K-1 CriocobeH orpenennTh [IK-1.1: 3naer 0coOEHHOCTH COBPEMEHHOT0 ATana

obmre HopMBbI U 3aK0- pa3BUTHsI 00pa30BaHUs B MUPE, ITAIBl PA3BUTHS

HOMEPHOCTH OTIEJIBHOMN MATEMATHKIL

MpEAMETHOI 00nacTn IK-1.2: VYwmeer CHUCTEMHO AHATU3UPOBATH
HMH(pOPMAIINIO, CONIOCTABIIATD, 1€1aTh BBIBOBI
[1K-1.3: Brnanmeer coBpeMEHHBIMH METOJJAMH,
METOJI0JIOTHEN HAyYHO-UCCIIEN0BATENBCKON NEATEIbHOCTU
B 00JIaCTH MaTEeMaTUKH, IEMOHCTPUPYET MOHUMAaHUE
o01eit CTPYKTYpbl JaHHOM TUCIMITIIMHBI.




4 CrpyKTypa u coaep:kaHue THCHUILTAHBI (MoayJs) [IndepennuanbHas reomeTpust

| TOTOJIOTHUSI
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10eMKOCTh TUCIIUTUTHHBI COCTABIISIET S 3a4eTHbIX eaunull, 108 vacos.

Bun yuedHoii padoTshl Bcero IMopsiakoBbIii HOMeEp ceMecTpa
5

OO0mast Tpy10EMKOCTh JUCLIUILTUHEI BCETO (B 3.€.), B TOM 33.e.

qucne:

KypcoBoii mpoexkrt (pabota) HE TIPeTyCMOTPEHO

AyIHUTOpHBIE 3aHATUS BCETO 144 144

(B akaj. yacax), B TOM 4HCJIeE:

Jlexuuu 72 72

[IpakTudeckne 3aHATHS, CEMUHAPHI 42 42

JlaboparopHsie paboThI

CamocTosTenpHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 81 81

KCP

OK3aMeH

OO01as TPy I0EeMKOCTh TUCIIATUINHBI 252 252




Ne/ Buzp! yueOHO#M paboThl, BKIIIOUas @DOpMBI TEKYILEro KOHTPOJIS
Ne CaMOCTOSITEIIbHYIO paboTy CTYACHTOB U yCIIeBaeMOCTH (110 HEeJeIsIM
TPYAOEMKOCTh (B 4acax) cemectpa). DopMBI IPOMEXKYT.
HanmeHnoBanue aTTecT
pasesioB ¥ TeM
AVCLMILUTHHBI (MOYJIsT) AynuropHas paborta CamocrosTenpHas
pabora
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5 cemecTp 108 | 36 | 32 40
Bekrop-¢yHKITNH 2 2
KacarenbHasi, T71aBHast HOpMaJb U 2
OMHOpPMAaJTb JIMHUU
3 Kpususna mmaIm 2 | 4 2
4 Kpyuenue nuaMH 2 | 4 2
5 [oBepxHOCTH 4
6 KacaTenpHas mnockocTs k 4
MIOBEPXHOCTH
7 Hopwmaiis x moBepxHOCTH 2 | 4 2
8 ITepBas kBaapaTU4Has popMa 2| 4 4
TIOBEPXHOCTH
9 Bropas kBaaparuuHas Gpopma 2| 4 4
TIOBEPXHOCTH
OOmias Tpy10eMKOCTB, B 4acax 252 7242 |- |- |81]- [pomexyTouHas arTecTalys
dopma
3ager -
3ayer ¢ OLEHKOH -
Ok3ameH 6

5 cemecTp

1. Bekrop-pyHkuuu

4.2. Copep:xanue TUCHUIIHHBI (MOTYJI)

2. KacarenbHas, ri1aBHast HOpMalilb 1 OMHOPMAITb JINHAN

3. KpuBusHa nuHMM
4. KpyueHue JImMHUN

5. IToBepxHOCTH




6. KacarenpHas MI0CKOCTh K MOBEPXHOCTH
7.Hopmanb K HOBEpXHOCTH

8. IlepBas kBagpaTuyHas popma MOBEPXHOCTH
9. Bropas kBagpaTuuHas (opMa HOBEPXHOCTU
6 cemecTp

10. T'ayccoBa kpuBU3HA TOBEPXHOCTH

11. Cpennsis KpuBH3HA TOBEPXHOCTH

12. T'eone3nueckue TMHUU HA TIOBEPXHOCTH
13. Tomonoruveckue MpoOCTPaHCTBA

14, HenpepbIBHBIE OTOOpaKCHUS

15. TIpousBeneHus IPOCTPAHCTB

16. KomnakTHBIE TPOCTPAHCTBA

17. XaycnopdoBbl mpocTpaHcTBa

18. Cas3HbBIE MPOCTpaHCTBA

Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii NPAKTHKYM)

He npenycmotpens! yueOHbM mtanom OOIT

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpenst yueOubiM mtanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,

KOJUIOKBUYMBI, 3a4CThI U 5K3aMCHBI. B Teuenue CCMECTPOB CTYACHTHI pCHIAIOT 3a/1a4r, YKA3aHHBIC

peroaaBarcjicM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM

OCBOEHHS THCIIUMTHHBL.
6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYecKUX
yacax)

5 cemecTp

1 Bekrop-bynkiyu AynuTopHasi padora 2

2 Kacarenbnasi, rinaBHas HopMaib U1 | AyAuTOpHasi padora 2
OMHOPMAJTh JINHUH

3 KpuBuzna nuaun AynuTopHasi padora 2

4 Kpydenune nunumn Teoperuyeckunii Tect 2

5) IToBepxHocTH AynuTopHas padora 2

6 KacarenbHas miockocts K AynuTopHas pabdora 2
MTOBEPXHOCTH

7 Hopwmaib k moBepXxHOCTH AynuTopHasi padora 2

8 [TepBas kBagparnuHas Gopma KoutpoJabsHas padora 4
MIOBEPXHOCTHU

9 Bropas kBagpatuunas popma AynuTopHas pabdora 4
MTOBEPXHOCTH

6 cemecTp

10 I"ayccoBa kpuBH3HA MOBEPXHOCTH | AyAMTOpHasi padora 1

11 CpenHsist KpUBHM3HA TOBEPXHOCTH | AyAMTOpHAasi padora 1

12 I'eonesndeckue TMHUM HA KonTtpoabsnas padora 1
MOBEPXHOCTHU

13 Tonosornyeckue NpocTpaHCTBa AyautopHasi paéora 1

14 HenpepsiBHbIE 0TOOpaXkeHUs AynuTopHas padora 1

15 IIponsBeneHns npocTpaHcTB AynurTopHas padora 1

16 KoMnakTHble mpocTpaHcTBa AynuTopHas padora 1

17 Xaycnop(hoBbl IpocTpaHCTBa AyautopHas padora 1

18 CBsi3HBIE TIPOCTpPAHCTBA KonTtpoabHnas paGora 1




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakTepucTuka TpeOOBaHHIl K pe3ysibTaTaM arTecTaluu B popme 3ayera

«3auTeHo» TeopeTrueckoe cojiepkaHue Kypca OCBOCHO MOJHOCTBIO 0e3 Mpo0OesIoB Uil B
11EJIOM, MJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIOKH.

«He 3aureno» | Teoperuueckoe cojepKaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMbIE HABBIKH
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyel yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTHOO BBIMOJIHEHO C TPyOBIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YKCIIOM 0aiioB, OJM3KUM K MUHUMYMY.

Kpurtepun oneHKH NpoMe;KyTOYHOM aTTecTAlMM B (POPMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHM K pe3yJbTaTaM aTTecTaluu B popme
JK3aMeHa
«OTIMYHO» Teopernueckoe copepkaHue Kypca 0CBOSHO MOJTHOCTHIO 6e3 po0eos,

CHUCTEMHO U TJy0OKO, HEOOXOIUMblE MPAKTUYECKHE HAaBBIKK palbOTHI ¢
OCBOEHHBIM MaTepuaioM CPOPMHUPOBAHBI, BCE MPELyCMOTPEHHbIE paboyeit
y4eOHOM nmporpaMMoii yueOHbIe 3a1aHUs BHIIIOJHEHBI O€3yNpPEeYHO, KaUeCTBO
UX BBIMIOJIHEHUS OLIEHEHO YUCIIOM 0aJuloB, OJU3KUM K MaKCHUMYyMY.

«Xopomo» Teopernueckoe comep:kaHne Kypca OCBOEHO B II€JIOM 0e3 IpoOenos,
He0OXOUMBbIE MTPAKTUUYECKUE HABBIKU pabOThl C OCBOEHHBIM MaTE€pHaiOM B
OCHOBHOM  c(opMHpOBaHbI,  INPEAYCMOTpEHHble pabouell  y4eOHOU
porpamMMoii yueOHbIe 3a/JaHHsI BBIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
Ka4yeCcTBO BBIMOJIHEHHUS] OOJBIIMHCTBA 3aJaHU OIEHEHO YMCIOM O0aslioB,
OJU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe cojaepkaHue Kypca OCBOEGHO OOJIblIeH 4acTblo, HO
€JIBHO» poOesIbl He HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOJUMbIE MPAaKTHUYECKUE
HaBBIKM pabOTHI C OCBOGHHBIM MaT€pHaIOM B OCHOBHOM C(OpMHUPOBaHHI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX padoueil yueOHoil nmporpaMmoi yueOHbIX
3aJlaHui BBINIOJIHEHBI, OT/EJIbHbIE U3 BBHINOJHEHHBIX 3aJaHUN COJEpKaT
OLIMOKHU.




«HeynosnerBop Teoperndeckoe comepkaHne Kypca OCBOSHO YaCTHYHO, HEOOXOIUMbIE
UTEILHO» HaBBbIKU PabOTHI HE CPOPMUPOBAHBI U CHOPMHUPOBAHBI OTACIbHBIE U3 HUX,
OOJILIITUHCTBO MPEIYCMOTPEHHBIX paboveil ydeOHOU MporpaMMoil yueOHBIX
3aJJaHHUd HE BBIITOJIHEHO JHOO0 BBHIIIOJHEHO C TPyOBIMU OIIMOKaMHU, Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

6.2. MeToauyeckune yKa3aHus 10 OPraHU3alMH CaMOCTOSITeJIbHOWH padoThI CTY/IEHTOB

CamocrosrenbHas paboTa sIBJISETCSI OJHUM M3 BUJOB YUEOHOH NEATEIBbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELIEHUI0 IPo0seM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AynuTOpHAas caMOCTOSITeTIbHAs paboTa 1Mo yueOHOM AUCIUILINHE OCYIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 3aJaHUIO.

BaeaynuTopHas camocTosiTeNbHas paboTa BBINOIHAETCS 10 33JaHUI0 IpernojaBareis 0e3 ero
HENOCPEJACTBEHHOI'O YYacTHSI.

Bunel 3amanuii Ui BHEayUTOPHOM CaMOCTOSATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenuuKy u3y4aeMon yaeOHOH TUCIUILINHBI, WHAWBUYaTbHbIE 0COOCHHOCTH 00YJarOmIEerocs.

KoHTponb camocTosiTeIbHOM pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCs KaK €IMHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4arolerocs;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTeIsl.

Opranusanusi 1 pyKOBOACTBO ayAUTOPHOI CAMOCTOATEIbHON PadoThI

AymuTopHas caMmocTosiTeNbHas padoTa MO JUCIMIUIMHE BBIMTOMHACTCS Ha yYEOHBIX 3aHITHIX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMU ayJUTOPHOU pabOTHI CAMOCTOATEIBLHONU PaOOTHI SIBJISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHMYECKMX PAabOT OCYIIECTBIIAETCS Ha JaOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  pa0oThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHHIO JIAOOPATOPHOU /TIpaKTUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHUKAMH MH(OpMAIUH, B T.4. 3JEKTPOHHBIMH, MOKET
pean30BbIBAThCA HAa CEMUHAPCKUX W MPAKTUYECKUX 3aHATUSIX. JlaHHBIE MCTOYHMKU HHPOpMAIUU
MOTYT OBITh TNpEJICTaBI€Hbl Ha OyMa)XHOM W/WIM DJEKTPOHHOM HOCUTENSAX, B TOM YHUCIIE, B CETH
NurepHer.

[TpenonaBarens GopMyIUpyeT Lieib padOThl ¢ JAHHBIM U KICTOYHUKOM MH(OpMAIUH, ONpeaesseT
BpeMsl Ha IPopabOTKy NOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCErO UCIOJIb3YETCSI HA CEMHUHAPCKOM,
MPAKTUYECKOM U JIpYruX BUAax 3aHaTuid. [IpoOGnemHas /cutyanmoHHas 3a1a4ya A0KHA UMETh YETKYIO
(bopMyIHPOBKY, K HEH TOJKHBI OBITH TOCTABJICHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANTH U
o0ocHoBaTh. Kputepuu o1ieHKH NMpaBUIbLHOCTH pelIeHHs TPOOIeMHON/CUTYallMOHHON 3a/1a4uM TOJIKHBI
OBITh U3BECTHBI BCEM 00YYaOLTHMCH.

Opranuzanusi 1 pyKOBOJACTBO BHEAYAUTOPHOI padoThI

BHeaynuTopHas caMocTosiTeNIbHAs paboTa BBIIOJIHIETCS MO 3aJaHUIO MperoiaBaTens, Ho 0e3
€ro HermoCpeICTBEHHOT0 y4acTusl.

[lpy npenbsiBIEHMH BHJOB 33/JaHUl HAa BHEAYIUTOPHYIO CaMOCTOSTENIBHYIO paboTy
PEKOMEHIyeTCsI HCIOJIb30BaTh AU(PPEpEeHINPOBAHHBIN MMOAXOA K YPOBHIO TMOJTrOTOBIEHHOCTH
oOyuartomerocsi. Ilepen BbIOMHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIbHON padOThI MpenojaBareib
MIPOBOAMUT KOHCYJIBTALIMIO C OMNpPENEICHUEM LIeTU 3aJaHus, €ro COJEp)KaHMs, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOIO0 00BeMa pabOThl, OCHOBHBIX TpeOOBaHMN K pe3yibTaTaM paboThl, KPUTEPHUEB



OLICHKH, (OpM KOHTpOJIsI M NEepeyHs JuTepaTyphl. B mpoiecce KOHCYNbTallMM MPENOJaBaTeNlb
MPEIyIpPexaaeT O BOSMOKHBIX TUITMYHBIX OITHMOKAX, BCTPEUYAIOIINXCS TIPU BHITIOJTHEHUH 3a/1aHUS.

Jns  Merogudeckoro oOecredeHussT W PYKOBOJACTBA CAaMOCTOSITEIBHOM  paboTod B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y9eOHBIC MOCOOUS, METOUYECKIE PEKOMEHIAINN
[0 CAMOCTOSITETbHOM MOJATrOTOBKE K Pa3JIMYHBIM BHJIAM 3aHATHH C YYETOM CIEUHAIbHOCTH y4eOHOU
JTUCITUIUINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0beMa W COJEP)KAHUS CAMOCTOSATEIHHOM
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenpHas paboTa MOKET OCYIIECTBISATHCS MHIUBUAYATHHO HITH TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT LI€TTH, 00beMa, KOHKPETHOI TeMaTHKU CaMOCTOSITEIbHOU paboThl, YPOBHS CIOXKHOCTH,
YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIHXCSI.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITEIbHON pabOThl MOTYT OBITh:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
U300paxKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTa; BBIMUCKM M3 TeKCTa; pabora co
CIIOBapsSIMH M CIPAaBOYHMKAM; y4eOHO-HCCIIEZOBaTeNIbCKasi paboTa; HCIOIb30BaHUE ayauo |
BUJICO3AMKCEeH, KOMIIBIOTEPHON TeXHUKH U IHTEpHET pecypcoB U Ip.;

- JUTS 3aKPETUICHHS ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOpHAs paboTa
HaJ y4eOHBIM MaTepUaioM; COCTaBJICHHE IUIaHA, TE3MCOB OTBETA; COCTaBJICHHWE TaOmuI, pedycos,
KPOCCBOPJIOB, TJOcCcapusi [UIsl CHUCTEMaTH3alMu Yy4eOHOro Marepuala; H3yuYeHue CIloBapeH,
CIIPAaBOYHHMKOB; OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHI; aHATUTHYECKass 00pabOTKa TEKCTa; MOJTrOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepaToB, TOKIIAA0B; cocTaBieHue Onorpaduii, 3ajanuii B TECTOBOM popme u ap.

- ansa GOpMUPOBAHUA YMEHUU: pEIIeHHE 3a/ad W YIPaKHEHUH MO o0pasily; pelieHue
BApUATUBHBIX 33J1a4 M YIPAKHEHU; COCTABIICHUE CXEM; PEIIICHUE CUTYAIIMOHHBIX MTPOU3BOJACTBEHHBIX
3a]1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTPaM; MIPOCKTUPOBAHHUE M MOJIEIIMPOBAHNUE PA3HBIX BUIIOB U
KOMITOHCHTOB NMPO(PECCHOHAIBHON JIEATEIBHOCTH, TOIOTOBKA MPE3CHTAINN, TBOPUYCCKUX IPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBITYCKHBIX PabOT; OMBITHO-OKCIIEPUMEHTAIbHAS pa00Ta; MPOSKTHPOBAHKE H
MOJIEJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCUOHATBLHOM e TENLHOCTH U AP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CaMOCTOSITEIBHOM  pabOThl MO  JUCHUIUIMHE
mpernojiaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui NIl CaMOCTOSITEIBHOM paboOThI, KOTOPHIi
HeoO0xouM 75t 9 GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyJaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHHE CAMOCTOATEILHON paboToM, peryiupyeT ee 00beM
Ha OJTHO yueOHOe 3aHSATHE U OCYIIECTBIISET KOHTPOIb BBHIMOJIHEHHUS] BCEMU CTYJIEHTaMH Tpynmbl. J{is
yao0CTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh Yyue€Ta BBHITIOJIHEHHS MHUHUMyMa 3aJaHui,
HEOOXOUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTallUU MO JUCITUILTHHE.

B mpomecce camocTosiTenbHOM pabOTHl CTYIEHT NMPUOOpPETaeT HABBIKM CaMOOPTraHU3AIINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAHOBHUTCA AKTHBHBIM CaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOM
JEeSITEbHOCTH.

CTyeHT caMOCTOSITENILHO OMpeNeNsieT PEKUM CBOCH BHeayJUTOPHOU padOTHI U Mepy Tpyaa,
3aTpauyMBaeMOro0 Ha OBJIAJIEHWE 3HAHUSMHU W YMEHUSMU 10 KaXKIO0M MUCIHUIUIMHE, BBITIOJHSICT
BHEAYIUTOPHYIO pabOTy MO MHAWBHUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Or0/KETa BPEMEHH U IPYTUX yCIOBUM.

ExXenHEeBHO CTYJIEHT JIOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUM BHEAYAUTOPHONW CAMOCTOSITENILHON pPa0OTHl CTYJEHT HUMEET TPaBo
oOpalarecsi K MPEernoAaBaTeto 3a KOHCYJIbTallMeH C LIEJbI0 YTOUHEHHUs 3afaHusi, GOpMbl KOHTPOJIS
BBITIOJIHEHHOTO 33/IaHMS.



6.3. Marepuajbl 1Jisl NPOBeJAeHUS] TEKYIIero W MNPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
Jlns camocTosTeNnbHOM paboOThI CTYIEHTaM MOATOTOBJICHBI CJIEYIOIINE BOTIPOCHL:

Omnpenenenne 1 NpuMeEpPbl KOMITAKTHBIX TOJAMHOKECTB U IIPOCTPAHCTB.

Kpurepuii KOMIIaKTHOCTH IIOJIMHOKECTBA.

KomnaktHocTs oTpeska u3 R.

O0pa3 KOMIIAaKTHOT'O MOIMHOXKECTBA.

AxcuoMsl otaenumocty. Kpurepuii 3aMKHYTOCTH OJTHOTOYEUHOT'O ITOIMHOKECTBA.
KomnakTHbIe TOMHOKECTBA Xaycaop(doBa MpocTpaHCTBa.

Bueknuy KoMIakTHOTO POCTPAHCTBA B Xayc10phoBo.

[ToanpoctpancTsa xaycaophoBa NpoCTPaHCTBA.

© ®© N o g~ w D

Kpurepuii xaycnoppoBocTi npou3BeeHHUS.

[HEN
©

JloctaTouHoe ycnoBue xaycaophoBocTy (HaKkTop MPOCTPAHCTBA.

[HEN
=

®DakTop MPOCTPAHCTBO KOMIIAKTHOTO Xaycaopdora G- mpocTpaHCTBA IO KOHEYHOU TPYIIIE.

[EEN
N

Onpez[eneHHe N MPHUMEPHBI CBA3HBIX ITPOCTPAHCTB U CBA3HBIX IIOJMHOXKCECTB.

[EEN
w

Kpurepuii ca3HocTu. CBs3HOCTH oTpe3ka u3 R.

[EEN
=

O06pa3 CBA3HOTO MPOCTPAHCTBA.

[EEN
o

O6’beI[I/IHCHI/IC CBA3HBIX IIPOCTPAHCTB C HCIIYCTBIM IIEPECCUCHUEM.

[EEN
o

Kpurepnii CBA3HOCTH IPOU3BEACHHUS.

Bo Bpems IEKIIMOHHBIX U MPAaKTUYECKUX 3aHATHI caMOCTOsTeNbHAsI paboTa peau3yeTcs B BUE
pElIeHUs CTyIeHTaMH UHIUBUAYaJbHbIX 3a/1aHUM, N3yUEHHUs YaCTH TEOPETUUYECKOI0 MaTepuaia,
peyCMOTpeHHOro yueOHbIM tutanom OOIL.

Bo BHeayuTopHOE BpeMs CTYJIEHT U3y4aeT peKOMEH/I0BaHHYIO JINTEPATYPY, TOTOBUTCS K
JICKIIMOHHBIM M MPAKTUYECKUM 3aHATHSAM, cOOECeIOBaHHUSAM, YCTHBIM ONPOCaM, KOJNIOKBUYMY U
KOHTPOJIbHBIM paboTaM. [Ipu moAroToBKe MOKHO ONMUPAThCS HAa KOHCTIEKT JIEKIIUN U JIUTEPaTypy,
MIpEIOKEHHYIO B pa3zene 9 manHoi pabouelt mporpaMmel. B ykazaHHOM pasjiene pacnoyiokeH
CIIMCOK OCHOBHOM U JIONOJHUTENIbHOM JINTEPATYPhI, a TaKkKe HeoOXoauMble IHTepHeT-pecypChl.
[ToaroToBka TEOPETUUECKOTO COOOIIEHHUS Ha PAKTUYECKOE 3aHITHE BBIMOIHACTCS CTYACHTOM
CaMOCTOSITENIbHO, HO IO COTJIACOBAHUIO C MPETI0IaBaTeNIeM TEMbI COOOIIEHHS. ITO MOXKET OBITH,
HaIpuMep, COOOIIEHHE O )KU3HU U JAESITEIbHOCTU BEIUKUX YUEHBIX-MaTEeMAaTUKOB, TEOPEMBI, KOTOPBIX
M3Yy4aloTCs B JAaHHOM KypcCe, WM UHTEPECHbIE 3aMedanus, (aKkThl 10 TeME JEKIUH (MPaKTUYECKOTO

3aHSITHS).



KonTpoabHas pabora no teme «KpuBusHa u kpyueHue»

1. Haiinute KpUBH3HY U KpYy4YCHUE BUHTOBOI'O IyTH X = aC0St, y=asint, z = bt B npou3BobHOK
TOYKE.

2. JloKaxkuTe, 4TO JUIsl CIASAYIOIIETO IMyTH KPUBU3HA PAaBHA €r0 KPYUCHHUIO:
x=acht,y=asht, z=at;

3. HaiiguTe KpUBHU3HY U KPyUYEHHUE CIICIYIONIETO My TH:

x=e\ y=et z=vo2t;

4. HaiiauTe TOUYKH t, B KOTOPHIX KPUBU3HA MyTH X = COS°t, y = Sin’t, Z=C0S 2tuMeeT MUHUMATBHOE
3Ha4YCHHE (JTOKAITBHOE).

5. Jlokaxwure, 4TO CIEAYIOUIUH MyTh IIIOCKHI, U COCTaBbTE YPaBHEHHE TUIOCKOCTH, B KOTOPOU
pacIosokeH ero 0opas:

_1+t 1 1
T1 YT 1T Tat

KOHTpOJIbHaﬂ paﬁoTa no teMe «KacaTeabHas JIOCKOCTh B HOpMAJIb MOBEPXHOCTH»

X

1. Hanummre ypaBHeHuUs KacaTeabHOM MIIOCKOCTH U HOPMAJU K TIOBEPXHOCTH X = U +V,
Yy =U-V, Z=UV B TOYKE C KPUBOJIMHEHHBIMHI KOOpAMHATaMu U =2, V=1

2. HanwummTe ypaBHEHHs KacaTeIbHOM TIIOCKOCTH U HOPMAJIU K IIOBEPXHOCTH X = U,
y=u -2uv, z=u?-3u?V B TouKe ¢ AeKapTOBBIMU KoopauHaTamu (1,3,4).

3. Hanmmnre ypaBHeHMs KacaTeJIbHON INIOCKOCTH M HOPMAJIA K CIEAYIOIIEH
IIOBEPXHOCTHU B YKa3aHHOM TOYKE:
z=x3 + y* B Touxe M=(1,2,9);

4, Hanwummmre ypaBHEHHS KacaTelbHOM IJIOCKOCTH M HOPMAJTH K MPSMOMY TeITMKOUTYX = UCOSV,
y=Uusinv, z=av B MpOMU3BOJIHHOMN TOUKE.

5. JIoKaHTe, 9TO KacaTelbHbIE MIIOCKOCTH K TIOBEPXHOCTH XyZ=a® 06pa3yIoT ¢ MIOCKOCTIMH
KOOPJIMHAT TETPadJIp MOCTOSTHHOTO 00beMa.

KonTtpouabHnas padora no teme «Tonosiornueckne npocTpaHcTBa»

1. Jlokazatb, 4TO ecinu Y — MOAMHOKECTBO TOIMOJOTUYECKOTO MTPOCTPAHCTBA, TO Y 3aMKHYTO

TOTJIa ¥ TOJBKO TOoT/a, Korma Y =Y |
2. JlokazaTh, 4TO day =0 TOTJ]a U TOJIbKO TOT/Ia, KOTJa Y OAHOBPEMEHHO OTKPHITO U 3aMKHYTO.

3. Tokasats,  uro X\Y = (X \¥)),
IIpuMepHBIH BAPHAHT CEMECTPOBOIO 32 1aHUA
1. Ha TIOBEPXHOCTH C TIepBOii KBagpaTHuHOM (opmoii I = du? + sh?udv? maiinure quny

JIMHUM U = V MKy TouKaMu M1 1 M2 ¢ KpUBOJIMHEHHBIMU KoopanHaTamu (ui, U1) u (uz, U2).
2. Ha MIOBEPXHOCTHU C MEPBOM KBaJApaTUYHON (opMOii



I = (8u? + v?)du? + 2uvdudv + (8v? + u?)dv?
Haiinure quHy mUHUM V= au MEXTy TOUYKAMH €€ MepeceueHus ¢ IMHUIMHU U = luu = 2.

3. Haiinure, mox kakuM yriiom nepecekarorcs inaunu + v=0, u - v =0 Ha PsIMOM
TeJINKONE

X =Uucosv, y = usinv, z=av.
4. Haiinute nepuMeTp ¥ BHYTPEHHHUE YIIIbl KPUBOIMHEHHOTO TPEyTronbHUKau = + av2/2,
v = 1, pactojI0KeHHOro Ha HOBEPXHOCTH, y KoTopoii I = du? + (u? + a?) dv .
5. Haiigure yron mexay nuHusiMu V = 2U 1 V=-2U Ha IOBEPXHOCTH, UMEIOLIEH NEePBYIO
KkBajpaTHunyo Gopmy I = du? + dv?,
6. Haiinure yron Mexay TuHusMH V = U+l 1 V=3-una moBepxHOCTHX = UCOSV,
y=usinv, z=u.

7. Haiiaute mioma b 4eThIpeXyrojbHIKa Ha MPSIMOM IeJIMKOUIe X = UCOSV, y=usinv, z=av,
orpanuyeHHoro Junusmu u = 0, u = a, v=0, v= 1.

8. Haiinure Bropyro KBaapaTudHyo GOpMy MPSIMOTO FeIMKOmMIa X = UCOSV,y= usinv,
Z=av.
9. [TokaxwuTe, 4TO MpH JIF0OOM BBIOOPE TapaMeTpHU3aUH IJIOCKOCTH BTOpas KBajpaTHiHas hopMa

TOKJIECTBEHHO PaBHa HYJIIO.
10.  Haiigute rnaBHble HaPaBICHUS U [NIABHbIE KPUBU3HBI IPSIMOTO FEJIMKOMIa X = UCOSV,
y = usinv, zZ = av.
11.  JlokaxxuTe, 4TO IIIaBHBIC HATIPABJICHHS MPSMOTO reJIMKouaa X = UCOSV, Y = USinV, Z =av aensr
TIOTIOJIaM YTJIBI MEXKIY HAlpaBJICHUSMH MPSIMOIMHEHHON 00pa3yromieil 1 BUHTOBOM JIMHUU.
12. BpluucnuTe riaBHbIE KPUBU3HBI IOBEPXHOCTU
X=Uu*+Vv? y=u>-Vv? z=uv
B Touke P ¢ kpuBO/IIMHENHBIMU KOOpAUHATaMHA u = 1, v=1.
13.  Haiigure rayccoBy M CpPeIHIOK KPHBHU3HY MPSMOTO relIMKOMIa X=UCOSV, Y = USINV, Z = av.
14.  Jloxa3aTb, 4TO e€ciii Y — MOAMHOXKECTBO TOMOJIOTHYECKOr0 MPOCTPAHCTBA, TO Y 3aMKHYTO

TOTZIa ¥ TOJBKO Torna, korma Y = Y.

15.  [oka3zats, 4uTO dY =@  1orgau Tonpko Torma, Korma Y OJIHOBPEMEHHO OTKPBITO U
3aMKHYTO.

16.  Jloka3aTh, uto uto X \¥ = (XD ).

17.  Jloxa3aTb, 4TO TOMOJIOTUYECKOE MTPOCTPAHCTBO X Xaycaop}hoBo TOrAa U TOIBKO TOT/AA, KOT/Ia

nuaroHanb D={(X,X): X€ X} 3amkHyTa B XX X.

18.  Ilyctp X - KOMIaKTHOE Xayc1ophOBO MPOCTPAHCTBO U Y - PaKTOP-TIPOCTPAHCTBO,
omnpezneneHHoe otoopakenueM f: X * Y . Jlokaxkute, yTo Y TOra M TOJBKO TOT/Ia XaycIop(oBo,
Koraa f- 3aMkHyTO€ 0TOOpaKEHHME.

19.  TIycts A - CBA3HOE TIOMPOCTPAHCTBO TOMOJIOTHYECKOro mpoctpancTea X n A & YE A | Jlo-
Ka)XXHUTE, 9TO Y -CBSI3HO.

JK3aMeHALMOHHbIE BOIIPOCHI
[TonsiTue kpuBoi. DnemeHTapHas Kpusas. OO1ias Kpuasi.
Perynspnas kpuBas. CriocoObl aHAIMTHYECKOTO 3aJaHUsI KPHBOIA.
BexTopHas QpyHKIHS CKaJIspHOTO apryMeHTa.

[MousiTre mpou3BOAHOM BeKTOD f.

o b~ w0 D

[TonsiTue nHTerpana Bexrop pynkuuu f.



6. OcoOble TOUKH PEryJIIPHBIX MIIOCKUX KPUBBIX.
7. KacarenbHas kpuBoil. Teopema.
8. YpaBHeHHue KacaTeNbHON JUIsl PA3JINYHBIX CIyYaeB aHATUTUYECKOTO 3aJaHHsI KPHBOIL.
9. Compukacaromiascs II0CKOCTh KpuBOi. Teopema.
10. YpaBHeHue conpuKacaromencs miocKOCTH.
11. Jlnvna ayru KpuBOii.
12. KpuBu3Ha KpuBOii. Beruricienne KpuBU3HbBI KPHUBOH.
13. Papguyc u kpyr KpuBU3HBL. LIeHTp KPUBU3HBL
14. OBosn0Ta U IBOJIBBEHTA.
15. Kpyuenue kpuBoi.
16. EcTecTBeHHBIH TpEeXTPaHHUK IPOCTPAHCTBEHHON KPUBOH.
17. ®opmynsl Opene. HatypanbHble ypaBHEHUS! KPUBOIA.
18. TIpocras mOBepXHOCTH (00IIast TOBEPXHOCTH ).
19. PerynsipHasi MOBEpXHOCTD (aHATUTUYECKOE 33 JaHHE TIOBEPXHOCTH).
20. KacaTenbHas INIOCKOCTh TOBEPXHOCTH.
21. IlepBas kBaapatuuHas Gopma.
22. Tnomiais TOBEPXHOCTH.
23. Bropas kBagpatudHasi popma.
24. KpuBu3Ha KPUBOA.
25. CpenHssist 1 rayccoBa KpHUBH3HA.
Konmponws oceoenus komnemenyuii
No Bun xoHTpoOIs KonTponupyembie pasaeibl Komnerenuuwy,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Tema 1- Tema 18 YK-6, TIK-1
KOHTp.paboTa(IpoB
epKa U OIICHKA)
2 TeopeTtnueckuii Tema 4 VK-6, TIK-1
TECT
3 CaMocTosTeNnsHOE Tema 1- Tema 18 VK-6, IIK-1
pelieHue
MPaKTHYECKUX
3aJaHuN
(ayauropHast)




4 JK3aM€EH B Tema 1- Tema 18 YK-6, T1K-1

6 cemecTpe

7. Y4eOHO-MeTOOMYECKOe M MaTepHAJIbHO-TEXHHYecKoe olecrevyeHHe JUCHMIIIMHBI
(Monyas) nudpPepeHnuaibHAsE TeOMETPHUS M TOMOJIOTHS
IlepeueHp OCHOBHOM U [JOMOJHUTEIBHOW Y4eOHOH suTEpaTypbl, HEOOXOAUMOW IJIsi OCBOEHUS

JTUCIUTITUHBI (MOyJis1) Aud depeHnranbHas reOMETPUs U TOMOJIOTHS.

K ocHoBHOI1 (00s3aTenbHOI) JUTEpaType OTHOCATCS y4eOHUKH, ydeOHble mocoOus, y4yeOHO-
MeToAnYeCcKast InTepaTypa 1 MOHOTpaduu, U3y4eHHE KOTOPBIX SIBIISETCS 00s3aTEIbHBIM 1151 OBJIAJCHUS
3HAHUSIMH B TIOJTHOM 00bEMe MO JUCHMIUIMHE B COOTBETCTBUU C JaHHOW mporpammoii. K ocHOBHOM,
IpEeXJe BCEro, OTHOCUTCS JUTepaTypa, umeromas rpud MuHHCTEpCcTBa O0pa3oBaHHUs M HAYKH
Poccuiickoit @enepanun wim Y4eOHO-METOAMYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIUX H3/1aHUE K
HCTIONIB30BAHUIO B Y4eOHOM Iporiecce. B crucke OCHOBHOM JMTEpaTyphl yKa3blBaeTcsa He Oojee maTu
UCTOYHUKOB, HMEIOIIUXCA B JOCTAaTOYHOM KoiimdecTBe B ¢onae Oubmuoreku. Ecnm nocrymnHa
3JIEKTPOHHAs BepCcHsl yUeOHUKOB, Y4eOHBIX TOCOOUHN U T.A., CIIEAYET yKa3aTh U1 HUX PEXHUM JOCTYyIa.

K [omosHUTENhHOM OTHOCUTCS JIUTepaTypa, pPEKOMeHJIyemas OakajaBpaM, Marucrpam i
CaMOCTOSITENIFHOTO M3YYEHHUS! MPU BBIMOJIHEHUH KYpPCOBOTO TpOeKTa (paboThl), y4eOHOW Hay4dHO-
UCCIIEIOBATEeIIbCKOW paboThl, TpW HanmucaHuu pedeparoB, s TOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPAaTOPHBIM paboTaM W APYrUM Y4YeOHBIM 3aHATHSM, a TaKKe s
yIIIyOJICHHS ¥ PACIIMPEHUS 3HAHUH 110 JAHHOHW TUCHIUTUIAHE.

Bce nctouHuku B OCHOBHOM U HOHOHHHTCHLHOﬁ JINTCPATYPpC AAOTCS € TOJIHBIMU 6I/I6J'II/IOI‘pa(1)I/I‘{eCKI/IMI/I
OIMMCaHUSAMHU B COOTBCTCTBHH C pOCCHfICKHM HJIN 3allaAHbIM CTaHdapTaMUu OCI)OpMJ'IeHI/ISI.

Jlns Mmaructpatypsl 0053aTe€IbHO HATMUKE JINTEPATyphl HA aHTJIMHCKOM SI3BIKE.

7.1. YuyeOHas quTepartypa:
Pexomenngyemas Jureparypa

1. Pamesckuii 1. K. Kypc nuddepenumansnoii reomerpun/ I1. K. Pamesckuit - M.:JIKH, 2008.-432 c.
2. bensko U.B., Bypayn A. A., Benepuukos B.1., ®enenko A.C. luddepennuanbuas reomer-
pusi/ .B. benbko, A.A. Bypayn, B.U. Benepuaukos, A.C. ®enenxo - Munck: U3a-so BI'Y, 1982. - -
256 c.

3. Mumenxo A. C., ®omenko A. T. Kypc nuddepenunansaoit reomerpun u tonosorun/. A.C.

Mumenko, A.T. ®omerako — M:, ®u3mariut, 2004,-304 c.

4. Coopuuk 3a1a4 1o auddepennuansHoii reomerpun / [lon pen. A. C. @enenxo - M.: Hayka,
1979.-272 c.
5. bopucosuy 10.I"., bausnskos H.M., U3paunesuu .U., ®omenko T.H. Beenenue B Tonoso-

ruto/ FO.I'. bopucosuu, H.M. biususikos, S.1. U3paunesuy, T.H. ®omenko — M., Hayka, Ous-
Matiut, 1995.-416 c.



6. ®domenko A.T., dykc JI.b. Kypc romotonmueckoit Torosnoruun/ A.T. ®omenko, JI.b.dykc -
M.: "Hayxka", 1989.-528 ¢

0) 10MOJTHUTE/ILHAS JIUTEPATypa:
1. Hy6posun b.A., HoBukoB C.I1., ®omenko A.T. CoBpemeHHass reoMeTpus. MeToabl U MpHu-
noxenus/ b.A. Iyoposun, C.I1. HoBukos, A.T. ®omenko - M.: Hayka, 1979. - 760 c.
2. Kob6asculll Homunzy K. Ocnobl nuddepennmansroit reomerpun. T. 1/ 1. KobGascu, K.
Homuazy - M.: Hayka, 1981. - 344 c.
3. Kob6asculll Homumsy K. OcuoBbl auddepennmanpaoii reomerpun. T. 2/ 1. Kobascu, K.
Homunsy - M.: Hayka, 1981. - 416 c.

7.2. IuTepHeT-pecypcebl
[Tockonbky B Hacrosimiee Bpems pu padoTe ¢ MHPOpPMALUEH MHPOKO UCIIONB3YIOTCS PECypChl

TeJIeKOMMYHUKalMOHHON ceTn «MHTepHer» (nanee — cerb «lHTEepHET»), TO cClleqyeT yKasaTb
IepeyeHb CalWTOB, HCIOJIb3YIOIIUXCS Ul IOJyYEHHUs JONOJHUTENbHBIX 3HAHUN M0 H3ydaeMmoun
TUCIUILIMHE. Taxke ciexyeT ykaszaTh ajpec caiiTa, CoJAeprKallero y4eOHyro MHGOPMAIHIO 10 Kypcy
(TIpH €ro HAJTMYWH ), TPUHIUITEI pa3MEIIeHUs B HeM HH(OPMAIH U CTIOCOOBI pabOTHI C cCaliTOM.

Ne Ha3panue JJ1eKTPOHHBII agpec Coaepsxanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3menieHb! 2IeKTPOHHBIE YICOHHUKH,

CIIPaBOYHHKH, CTaTbU, IPUMEPaMU PUMEHEHUS
MaTeMaTHYECKHUX MAaKEeTOB B 00pa3oBaTeIbHOM
mporecce, J1eMO-BEPCHH 11O MYJIIPHBIX
MaTeMaTU4YeCKUX ITaKEeTOB, JJIEKTPOHHBIE KHUTH U
CBOOOJHO pacipoCTpaHsIeMble IPOrPAMMBI.

2. Math.ru www.math.ru MaremaTryecKuid CalT IS MIKOJIEHUKOB,
CTYJEHTOB, YUUTEJIEH U BCEX, KTO HHTEPECYETCS
MaTEMATHUKOM.

3. MaremaTuka www.mathematics.ru | YueGHbIi MaTepHral o pasinyHbIM pas/eiam
MaTEeMaTHKH.

4, MareMaTHKa IJ15 Www.xplusy. isnet.ru [ Comepskut GOJIBIIOE KOTMYECTBO BUAEONEKIHIM IS

CTY/IEHTOB M Npoyee. HIKOJIBHUKOB, aOUTYPHEHTOB H CTYACHTOB IO

MaTeMaTHKe 1 (PU3KKeE.

5. Poccuiickoe o0pa- www.edu.ru ®denepanbHbIi 00pa30BaTENbHBIN MTOPTANT:

30BaHMeE. YUpEXIEHUS, IPOTrpaMMBbl, CTaHAApThI, BY3b1, TeCThI

EID.

7.3. IIporpamMmMHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajbHO-TeXHHYeCKOe obecrieueHne

B opranuzamuu ydeGHOro mporecca HEOOXOAMMBIMU SBISIIOTCS CPEACTBA, OOecHeuuBaroIiye
ayJIMOBU3yaJIbHOE BOCIpUSATHE Y4eOHOTro Marepuana ( CHEelHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opyI0BaHUE):

1. locka u men (nnm 60s1ee COBpeMEHHBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOJIOTHU

3.MUKpPOGOH M COOTBETCTBYIOLIUE YCTAHOBKU (Ji1 pabOThl B OONBIIMX ayJUTOPHSIX C
MHOT'OYHMCIICHHBIMU TPYTIIaMH CTYJICHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

Pabouass mporpamma gucturmiuHel  JAuddepeHunanbHasi reoMeTpuss M TONOJIOTHS
coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusamMu GI'OC BO no nampasnenuto noarorosku 01.03.01
« MaremaTkay, yTBEp>KJIECHHOrO Mpuka3oM MuHHCTepcTBa oOpa3oBaHMs U Hayku Poccuiickoii
@enepaunu ot 10.01.2018r Ne8, ¢ yuerom pexomenpanuii OIIOII nanpasienus 01.03.01
Maremaruka, npodeccuonanpHoro crangapta 01.001 O6pa3oBaHue, yTBEpKACHHOTO MPUKA30M
MunuctepcTBa TpyAa U counanbHo 3amuThl Poccuiickoit @enepauyu ot 18.10.20131 Ne544h.

[Iporpammy cocraBui:

Cr. nmpenonaBatens kadeapsl «MaremaTrueckuii ananmus» O3noesa E.B.

[Tporpamma ogo0Opena Ha 3acenanuu kadeapsl «MareMaTHYeCKHit

anaiu3» [Iporokon Ne 6 ot «27» depans 20251

[Tporpamma ogo0peHa YueGHO-METOIMYECKUM COBETOM (PHU3HKO-MaTEMaTHUYECKOIO

daxynpTera mpotokon Ne 7 ot «13» mapra 2024 r.



TIpunoxenue Nel

1. TlepeyeHb KOMNETEHIHH, ¢ YKa3aHHeM 3TanoB UX (POPMHUPOBAHUS B Mpolecce
0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl.

[Tpu 0CBOCHUY TUCIMITIMHBI (MOIYJIs) KOMIIETCHIINH, 3aKPETUICHHBIE 32 HEH, pealln3yOTCs
mo teMaMm (paszenam) JUCHUILIMHBI (MOJYJIsSI), B OMPENCICHHON CTeneH! (IMOJHOCThIO WM B
OTOBOPEHHOMW YaCTH) U Ha OINPEICIICHHOM JTaIle

Tabmumal.

Ilepeyenr kommeTeHHMH ¢ yKa3aHMeM 3TanoB UX (OpMHpPOBaHHS B IpoLecce
O0CBOEHHS 00pa30BaTeJIbHOI POrpaMMBbl

2. Onucanue Noka3zaresieil 1 KpUTePHEB OLIEHMBAHUSI KOMIIETEHIHIl HA Pa3IUYHbIX
Tanax ux (popMupoBaHus, ONUCAHNE LKA OLleHUBAHUS

Tabnuna 2.
ConocrapiieHHe IKAJ OLeHUBAHUS
4-6amupHass | OTiIMYHO Xoportio VY nosnersopurensHo | HeynosneTBoputeabHO
IKaa (moBbIIeHHBIH | (06a30BBIN (moporoBbIit (YypoBeHb He
(YpoBeHb YpOBEHbB) YpOBEHbB) YPOBEHbD) copmMHpOBaH)
OCBOCHMS)
100- 91-100 81-90 61-80 0-60
6annbHas
LKkana
BuHapHa 3a4TeHo He 3aureno
S WKana
Tab6muna 3.

OIIeHI/IBaHI/Ie OTBETA HA BOIIPOCHI IO TeMaM AJifl YCTHOI0 OoImpoca

4-6annpHas mkana (yposens | Ilokasarenu Kputepuu
OCBOEHU)




OTan4HO (MTOBBITIICHHBIN
YPOBEHbB)

- [TonHoTa U3nOXEeHUs
TEOPETUIECKOT0 MaTepHaa;
- [IpaBunbHOCTH /WK
apryMEHTHPOBAHHOCTh
W3II0KEHHUS
(TmocnenoBaTeIbHOCTD
JEHCTBUH);

- CaMOCTOSITENIBHOCTh
OTBETA,

- KynbsTypa peun.

CTyZleHTOM J1aH MOJIHBIN, B
JIOTUYECKOM
IIOCIIEA0BATEILHOCTH
pa3BEpHYTHIN OTBET HA
MOCTaBJICHHBIN BOIPOC, TIe
OH MPOJEMOHCTPUPOBAT
3HaHUS MIPEaMETa B MOJTHOM
obwvemMe yueOHo
MPOTrPAMMBI, I0CTATOYHO
IIyOOKO OCMBICTTUBAET

Xoporo (0a30BbIi ypOBEHb)

Y 10BIIETBOPUTENTHHO
(OpOroBbIN ypPOBEHB)

JTUCIUTUTHHY, TTPUBOJIUAT
CcOOCTBEHHBIE IPUMEPBHI 1O
npo0yieMaTuke
MOCTaBJIEHHOTO BOTIPOCa

CrynenTom nan
pa3BEpHYTHII OTBET HA
MOCTaBJICHHBIN BOIPOC,
MPUBOAUT PUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOJHOE BiIa/ICcHUE
MOHOJIOTHYECKOH PEYBIO,
JIOTUYHOCTb U
MIOCJIEI0BATEIILHOCTD
orBera. OHAKO
JIOITyCKAETCS HETOYHOCTD B
OTBETE.

CTyneHTOM J1aH OTBET,
CBHJICTEIILCTBYIOIINN B
OCHOBHOM O 3HaHUH
MPOLECCOB U3y4aeMOM
JUCLUIUIMHBI,
OTJINYAFOIIUHCA
HE/I0CTaTOYHOM TITyOMHOM 1
IIOJIHOTOM PaCKPBITUS TEMBI,
3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJOCTATOYHBIM YMEHUEM
JIaBaTh apryMEHTUPOBAHHBIE
OTBETHI U IPUBOJUTH
IIPUMEPBI, HEAOCTATOYHO
CBOOO/THBIM BIIJICHUEM
MOHOJIOTHYECKON peyYblo,
JIOTUYHOCTBIO U
MIOCJIE0BATEIBHOCTHIO
OTBETA.




HeynonerBoputenbHO CTylieHTOM J1aH OTBET,
(ypoBeHb HE chopMHUPOBaH) KOTOPBIN COACPKUT Psiji
CEpPhE3HBIX HETOYHOCTEH,
00HaPY>KUBAIOIIHIA
HE3HAHHE TIPOIIECCOB
U3y4aeMOH IpeIMETHON
001aCcTH, OTIUYAIOLITHIACS
HETITYOOKHM PacKpPBITHEM
TEMbI, HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHHEM J1aBaTh
apryMEHTHPOBaHHBIC
OTBETHI, CJIA0BIM BIIJICHUEM
MOHOJIOTHYECKON PEUbIo,
OTCYTCTBUEM JIOTHYHOCTH H
MIOCJIEI0BATEIIbHOCTH.
CryneHT He criocobeH

OTBCTUTDH HaA BOITPOCHI JaKE
IIpU AOIIOJIHHUTCIbHBIX
HaBOJAIIHUX BOIIPOCAX

IIperoiaBaTess.
Tabmuma 4.
OueHuBaHue NOATOTOBKH pedepaToB
4-6annpHas mkana (yposensb | Ilokasaremu Kputepuu
OCBOCHHS)
OTnMYHO (TOBBIIEHHBIH - [lonHOTA M3N0XKEHUA BbINOMHEHbI BCe TpeboBaHuA
YpPOBEHB) TEOPETUYECKOro Marepuaina; | K HanncaHuio n sauiute
- [IpaBHIBHOCTD M/ pedpepaTta: o603HaueHa )
ApryMEHTHPOBAHHOCTD npobriema n o6ocHoBaHa eé
- aKTyarbHOCTb, CAenaH
KpaTKU aHanmn3 pasnmnyHbixX
(H(?,CHCI[(?,BaTGHBHOCTB TOuEK 3PEHIR HA
neficTBAi); paccMaTpuBaeMyto
- CaMOCTOSITENIBHOCTh NpoBremy 1 Norm4HO
OTBCTa, n3noxeHa cobcTBeHHas
- Kynerypa peun. nosuums,
chopMynnpoBaHbl

BbIBOAbl, TEMa packpbiTa
MOMHOCTBIO, BblAEpKaH
006BbEM, cobnoaeHbl
TpeboBaHus K

BHeLLHEMY O(POpMIMEHNIO,
AaHbl NpaBurbHbIE OTBETHI HA
AONOMHUTESNbHbIE BOMPOCHI




Xoporo (0a30BbIi YPOBEHb)

VY 10BIETBOPUTEIHHO
(OpOroBbIf ypPOBEHB)

OCHOBHble TpeboBaHUs K
pedeparty 1 ero 3awuTe
BbINOSTHEHbI, HO NPV 3TOM
AonyleHbl Hego4véThl. B
YaCTHOCTW, UMEIDTCH
HETOYHOCTW B U3NOXEHNN
matepuana; oTCyTCTByeT
normyeckas
nocnegoBaTenbHOCTb B
CY)XOEHUSIX; HE BblAEPXKaH
00bEéMm pedhbepara; nmeroTcs
ynyLieHnsa B opopMneHnm; Ha
[OMNOSHUTENBbHbIE BONPOCHI
npwv 3awmTe gaHbl HENosHble
OTBETHI

NMEKTCH CyLLEeCTBEHHbIE
OTCTYynneHus ot TpeboBaHnn
K pedepnpoBaHuio. B
YaCTHOCTU: Tema OcBelleHa
Wb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckne owmnodku B
cogepxaHun pedeparta

UnNun Npu OTBETE Ha
AONOMHUTESNbHbIE BOMNPOCHI;
BO Bpems 3auTbl
OTCYTCTBYET

HeynosnerBopurensHo
(ypoBeHb He chOpMUPOBaH)

BbIBO,

Tema pedpepata He
packpbiTa, ObHapyXnBaeTcs
CyLLeCTBEHHOE
HenoHnmMaHue npobnembl

Tab6muna 5.

OueHuBaHMe 0TBETA HA 3a4eTe

4-0ayuipbHas KA
(YpoBEeHB OCBOCHUS)

KK
3

ITokazarenu

Kpurepun




OTnu4HO (TTOBBIICHHBIN
YPOBEHbB)

Xopoio (6a30BbIii
YPOBEHb)

- [ToniHOTa U310KEHUS
TEOPETHUUECKOT0 MaTepHaa;

- [IpaBusIbHOCTD W/1WTH
apryMEHTHPOBAHHOCTh
W3JI0KECHUS
(mocnenoBaTeIbHOCTD
JIeHCTBUT),

- CaMOCTOATEIIbHOCTh OTBETA;
- KynbTypa peun.

BbIMNOSTHEHDI
BCE

TpeboBaHus K
HaNMCcaHuIo 1 3alumTe
pedepaTa: 0603Ha4YeHa
npobnema u
obocHoBaHa eé
aKTyanbHOCTb, caenaH
KpaTKun aHanus
pasnnYHbIX TOYEK
3peHns Ha
paccmaTtpuBaemyto
npo6nemy 1 Nornm4Ho
n3rnoxeHa cobcTBeHHas
nosunuus,
chopmMynupoBaHbI
BbIBOAbI, TEMA
packpbiTa

NOMNHOCTLIO, BblAEPXKaH
06BEM, cobnogeHbl
TpeboBaHus K
BHELLUHEMY
oopMeHunto, aaHbl
npaBurbHble OTBETHI HA
AOMONHUTESbHbIE
BOMNPOCH!

OCHOBHbIe TpeboBaHus K
pedepaTty n ero sawmre
BbINOSIHEHbI, HO NpU
3TOM JOMNyLEHbI
Hego4éTbl. B yacTtHOCTH,
UMEKTCA HETOYHOCTU B
N3NoXeHnn matepuana;
OTCYTCTBYET fiormyeckasi
nocneaoBaTenbHOCTb B
CYXXOEHUSX; He
BblAepKaH 06 bEM
pedeparta; nmeroTcs
ynyLieHuns B
odopMneHnn; Ha

[OMNONHUTENbHbIE
BOMNPOCHI NpK 3aluTe
[AaHbl HEMOHbIE OTBEThI




Y 10BIETBOPUTETEHO nmMetoTcsa

(mOpOroBbIN YPOBEHD) CyLLeCTBEHHbIE
OTCTYNneHus ot
TpeboBaHui Kk
pedepupoBaHuio. B
YacTHOCTW: TeMa
ocBelleHa NuLb
4YaCTWUYHO; AONYLLEHbI
dakTuyeckmne ownobkn B
cogepxaHum pedepata
UnNun Npu oTBETE Ha
AONOMHUTENbHbIE
BOMNPOCHI; BO BpEMS
3aLmMTbl OTCYTCTBYET

BbIBO[

3 HeynosnerBopurensHo Tema pedpepara He
5 (YypoBeHb He packpbITa,

= copMHpOBaH) obHapyxnBaeTcs

3 CyLLIECTBEHHOE

% HEenoHUMaHue

¥ npobnembl

Tabnuma 5.
OneHnnBaHue OTBETA Ha 3a4eTe
Onenka | XapakrepucTHKa TPeOOBaHUH K pe3yIbTaTaM aTTecTalud B popMe 3aueTa

«3a4TeHo» TeopeTnueckoe coiep)aHue Kypca OCBOSHO MOJTHOCThIO 0e3 MPoOeoB Wil B

1[EJI0M, UJTH OOJIbIIEH YacThi0, HEOOXOIUMBIEC TIPAKTUUYECKHE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepuaaoM c(HOPMHUPOBAHBI WM B OCHOBHOM CPOPMHUPOBAHBI,
BCE WM OOJNBIITMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMoi y4eOHbIX
3a/IaHHI BBIMIOJTHEHBI, OT/ICJIbHBIC U3 BHITOTHEHHBIX 33JJaHUN COACpIKAT
OIITNOKH.

«He 3auteno» | Teopernueckoe colep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paboThl He cHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIBHBIEC U3 HUX,
OOJIBIITMHCTBO TIPETYCMOTPEHHBIX paboueil yaeOHOM porpaMmoit 3aaHuil He
BBITIOJTHEHO JIMOO BBITIOJHEHO C TPYOBIMH OITHOKaMU, Ka4e€CTBO UX

BBIITOJIHCHU S OLICHCHO YK CIIOM 68.J'IJ'IOB, OJIM3KUM K MUHUMYMY.

Tab6numa 6.

OuneHuBaHHe OTBETA HA IK3aMeHe

Onenka XapakTepuctuka TpeOoBaHMM K pe3ybTaTaM aTTecTaluu B popme
9K3aMeHa




«OTINYHO»

Teopernueckoe coaepraHue Kypca 0CBOEHO IOJIHOCTBIO 0e3 Mpo0eos,
CHUCTEMHO U TJyOOKO, HEOOXOIUMBbIE NPAKTUYECKUE HABBIKM pabOTHI C
OCBOCHHBIM MaTepHajoM c(popMHUpOBaHBI, BCE MPEILyCMOTPEHHBIE pabodeit
y4eOHOI mporpamMmoit yueOHbIE 3a1aHNUs BBIITOJHEHBI 0€3yIPEeYHO, KaYeCTBO
UX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJIOB, OJIM3KHM K MaKCHUMYMY.

«Xoporo»

Teopernueckoe cojepkaHHe Kypca OCBOCHO B IeIoM 0e3 mpoOenos,
HEO0OXOIUMBIC TTPAKTUYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM MAaTEPHAJIOM B
OCHOBHOM  Cc(HOpMHUpPOBaHBI,  HPEAYCMOTpEHHBIE pabouell  yueOHOI
POrpaMMOi y4eOHBIC 3aJJaHUSI BBIIIOJHECHBI C OT/ICTbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBIMIOJNHEHUS OOJBIIMHCTBA 3aJaHMil OIEHEHO 4YHCIOM OajIoB,
OJTM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT
€JIbHOY

Teopernueckoe colepkaHue Kypca OCBOSHO OOJjbIleld 4YacThio, HO
po0eJIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HeOOXOMMbIC MPAKTHUECKUE
HABBIKK PabOTBI C OCBOCHHBIM MaT€pPHAJIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX pabodell yueOHOM mporpaMMoi y4eOHbIX
3aJJaHUi BBINOJIHEHBI, OTJCIbHBIC M3 BBIMOJIHCHHBIX 3aJaHUNl COjepKar
OIIINOKH.

«Hey,Z[OBJ'IeTBOp
HUTCIIBHO»

Teopernueckoe cogepkaHne Kypca OCBOEHO YaCTUYHO, HE0O0XOIUMble
HaBBIKU PabOThI HE CPOPMHUPOBAHBI WM C(HOPMUPOBAHBI OT/AEIbHbBIE U3 HUX,
OOJIBIIMHCTBO NMPEAYCMOTPEHHBIX paboueil yueOHoM nmporpaMMoi yuyeOHbIX
3aJJaHUI He BBIITOJIHEHO JIMOO BHIMIOJHEHO ¢ TPyObIMHU OLIMOKaMH, KAa4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aioB, OJU3KUM K MUHUMYMY.

MarepuaJsl I NPOBeeHHs TEKYLIEero ¥ MPOMeKYTOYHOr0 KOHTPOJIs 3HAHMM CTYeHTOB
J1st caMOCTOSATENBHOM pabOThI CTYJ€HTaM IOATOTOBIIEHBI CIIEAYIOIINE BOIIPOCHI:




1. Omnpenenenne U NpUMeEpPbl KOMITAKTHBIX TTOJJMHOKECTB U IPOCTPAHCTB.

2. Kpurepuii KOMIIaKTHOCTH IIOIMHOKECTBA.

3. KomnaktHocTs oTpeska u3 R.

4, O06pa3 KOMITAKTHOTO MTOAMHOXKECTBA.

5. Axcuomsl otaenumoctd. Kpurepuii 3aMKHYTOCTH OJJHOTOYEUHOTO IOAMHOKECTBA.
6. KomnakTHbIe HOJMHOKECTBa Xayc1ophoBa MpoCTPaHCTBA.

7. Buekunn KOMIakTHOTO MPOCTPAHCTBA B Xayc10p(OBO.

8. ITonnpoctpaHncTBa xaycaopQoBa NpoCTpaHCTBA.

9. Kpurepuii xayciophoBocTH IpOU3BEACHHUS.

10.  JocraTouyHoe ycioBue XaycnophoBocTH (HakTOp MPOCTPAHCTBA.

11. @dakTop NPOCTPAHCTBO KOMIIAKTHOI 0O Xaycaopdosa G- mpocTpaHCTBa IO KOHEYHOMH
rpyIme.

12. Omnpenenenue u npuMepbl CBA3HBIX IPOCTPAHCTB U CBA3HBIX MOJAMHOMXECTB.

13.  Kpurepuii cBsizHocTH. CBI3HOCTH OTpe3ka u3 R.

14. O06pa3 CBA3HOrO MPOCTPAHCTBA.

15. OObenuHeHHE CBSA3HBIX IPOCTPAHCTB C HEIYCTHIM IIEPECEUECHUEM.

16.  Kpurepuii CBI3HOCTH IIPOU3BEICHUS.

KonTposbHas padora no reme « KpuBuzHa u Kpyuenue»

1. Haiiaute KpUBU3HY M KpyueHHE BUHTOBOIO MyTH X = acost, y=asint, z = bt s
IIPOU3BOJIBHOU TOYKE.

2. Jlokaxwure, 94TO JJIs CIEIYIOMIETO MTyTH KPUBU3HA paBHA €r0 KPyUEHHIO:
x=acht, y=asht, z=at;

3. Haiinure kpuBU3HY M Kpy4YeHHE CIIAYIOMIETO My TH:

x=¢\, y=et z=v22t;

4. HaiiguTe ToukH t, B KOTOPLIX KPUBH3HA MyTH X = COS%t, y = sin’t, z=cos 2tumeer
MHUHHMaJIbHOE 3HaUEHHE (JIOKAJILHOE).

5. Jlokaxure, 4TO CIEAYIOIIUI MyTh IUIOCKHIA, U COCTaBbTE YPAaBHEHHUE IJIOCKOCTH, B
KOTOPOI pacronoxeH ero oopas:

1+t 1 1
x:—}!:—}z:—
1-t 1-t3 1+t

KountpoabHas padora no teme «KacarenbHasi JI0CKOCTh M HOPMAJIb TOBEPXHOCTH

1. Hanummre ypaBHeHus KacaTelbHOM IIIOCKOCTH U HOPMAJIU K TOBEPXHOCTU X = U +V,
Yy =U-V, Z=UV B TOYKE C KPUBOJMHEHHBIMU KOOpAUHATaMu U =2, V=1



2. Hanummre ypaBHEHHS KacaTeIbHOHN IUIOCKOCTH W HOPMaJIH K TIOBEPXHOCTH X = U,
y=u -2uv, z=u?-3u?V B TouKe ¢ 1eKapTOBEIMU KoopauHaTamu (1,3,4).

3. Hanmmnre ypaBHeHMS KacaTeNbHOM INIOCKOCTA M HOPMAJIM K CIIELYIOLIEN
IIOBEPXHOCTHU B YKAa3aHHOM TOYKE:
7=x° + y3 B Touke M=(1,2,9);

4. Hanummre ypaBHeHUs KacaTeJIbHOMN IJIOCKOCTH M HOPMAJIH K MPSIMOMY F€IMKOUIYX =
ucosv, y=usinv, z=av B IIPOU3BOJIHHOI TOUKE.

5. JloKaskuTe, 4TO KacaTelbHbIe MIIOCKOCTH K IOBEPXHOCTH XyZ=a> 06pa3yIoT C IIOCKOCTAMU
KOOPJAMHAT TETPadAp MOCTOSHHOTO 00beMa.

KonTpoasHnas pabora no reme «Tomosioruyeckue npocTpaHcTBay

1. Jlokazatb, yTo eciau Y — MOJAMHOKECTBO TOMOJIOTHYECKOT0 TPOCTPAHCTBA, TO Y
3aMKHYTO

TOorAaa U TOJIbBKO TOorJga, Koraa Y = 4 y

2. Jlokazarts, 4TO dY =0 1orna u Tonbko TOr/1a, Korjaa Y OJJHOBPEMEHHO OTKPBITO U
3aMKHYTO.

3. Tokazats,  uro X \¥ = (X \¥) ).
TIpuMepHBIii BAPDHAHT CEMECTPOBOTO 3a1aHUS

1. Ha TIOBEPXHOCTH C TIepBOif kBagpaTuunoit hopmoit I = du? + sh?udv? maiinure quny
JIMHHUHK U = V MKy ToukaMu M1 1 M2 ¢ KpHBOJIMHEHHBIME KOOpAWHAaTaMu (U, U1) U (uz, Uz).
2. Ha MOBEPXHOCTHU C MEePBOM KBaApaTUUHON (popmoii
| = (8u? + v?)du? + 2uvdudv + (8v? + u?)dv?
Haiinure nuny nmuHuM V= au MeXJly TOUKaMH ee IiepeceyeHus ¢ JIMHUAMHU U = 1uu = 2.
3. Haiinure, mox kakum yriioM nepecekarotcs tuaunu + v=0,u-v =0 Ha [IpsIMOM
TeJIMKOUIE

X =Ucosv, Yy = usinv, z=av.
4. HaiinuTe nepuMeTp U BHyTPEHHHUE YTIIbl KPHBOIMHEHHOTO TpeyronbHUKau = + av?/2,
v = 1, pacmosIokeHHOT0 Ha MOBEPXHOCTH, y kKoTopoii I = du? + (u? + a?) dv .
5. Hatigure yron Mexay TUHUSAME V = 2U 1 V=-2U Ha ITOBEPXHOCTH, UMEIOIIEH IMepPBYIO
kBagpaTHuHyio Gopmy I = du? + dv?,
6. Haiinure yron mexny JuHusMu V = U+l 1 v=3-una moBepxHoCTHX = UCOSV,
y=usinv, z=u?,
7. HaiiinTe mutomaip 4eThIpeXyroyibHUKA Ha IPSMOM TeJTHKOuIe X = UCOSV, y=Usinv, z=av,
OTpaHUYEeHHOTO JuHUsIMU U = 0, u =a, v=0, v= 1.

8. Haiinure BTopyro KBaipaTHUHYIO (OpPMY IPSMOTo IeJIMKouaa X = UCOSV,y= usinv,
Z=av.
9. [Tokaxxute, 4TO MpHU JIFOOOM BHIOOPE MapaMeTPHU3ALMH TNIOCKOCTH BTOpAsi KBaIpaTUUHas

(dbopmMa TOKIECTBEHHO paBHA HYIIIO.
10. HaitauTe riaBHble HaNTpaBJIEHKS U TJIABHBIE KPUBU3HBI IPSAMOIO reJIMKonaa X = UCOSV,
y =usinv, z = av.



11.  JlokaxxuTe, 4TO IIIaBHBIC HATIPABJICHHS PSAMOTO reJIMKouaa X = UCOSV, Y = usinv, z =av
JIeJIAT MOTOJIaM YIJIbl MeX1y HamnpaBiIeHUSIMU NPSIMOJIMHEHHON 00pa3yolieil 1 BAHTOBOM
JTUHUH.
12.  Bwluucinure riaaBHbIC KPUBU3HBI IOBEPXHOCTH

x=u*+v% y=u%-v? z=uv
B TOUKe P ¢ KpUBOJIMHEHHBIMU KOOpJIMHATaMU U = 1, v=1.
13.  Haiigute rayccoBy ¥ CPEIHIO KPUBHU3HY MPSIMOTO MeJIMKOUIa X=UCOSV, y = USINV, Z =
av.
14.  [loxa3zatsp, uTo eciiid Y — MOJAMHOKECTBO TOMOJIOTUYECKOT0 MPOCTPAHCTBA, TO Y

3aMKHYTO TOI'Zla U TOJIBKO TOT'ld, KOTraa Y= Y

15.  Jlokasats, uro @Y =@  rtorna u Tonbko Torma, Korna Y OJHOBPEMEHHO OTKDBITO H
3aMKHYTO.

16.  JlokaszaTh, 4T0 uTO X \ ¥ = ((X\Y) ).

17.  Jloka3zark, 9TO TOMOJOTHIECKOE MPOCTPAHCTBO X Xaycaop(OBO TOT/Ia U TOJIBKO TOT/A,

korna auaroans D={(x,x): xX€ X} 3amknyTa B X* X.

18. [Tyctp X - kKoMIakTHOE XaycA0phOBO MPOCTPAHCTBO U Y - (DAKTOP-MIPOCTPAHCTBO,
onpexaeneHHoe otoopaxenuem f: X * Y . Jlokaxure, uro Y TOTJa U TOJIBKO TOTAa
xaycaopdoBo, koraa f- 3aMKHyTOe 0TOOpaskeHue.

19. ITycTh A - CBA3HOE OAIPOCTPAHCTBO TOMOJIOIHYECKOro npoctpancTea X u A © YE &,
Joxaxure, 4to Y -CBSI3HO.

JK3aMeHAMOHHbIE BONPOCHI
ITonsatue kpuBoii. DnemeHTapHas kpuBas. OOmias KpuBas.
Perynspnast kpuBas. CriocoObl aHATMTUYECKOTO 3aJIaHUSI KPUBOM.
BexTopHas pyHKIMS CKaJIsIpHOTO apryMeHTa.
[MTonsiTre mpon3BogHOI BekTOD f.
[TonsiTue unTerpana Bekrop gpynkmumu f.
OcoOble TOYKH PETyISIPHBIX MIIOCKUX KPUBBIX.
Kacarenbnas kpusoii. Teopema.

ypaBHeHI/IC KacaTelIbHOM A1 PA3JIMIHBIX CIIy4acB aHAJTIUTUYCCKOTI'O 3a/IaHUSA KpHBOﬁ.

© © N o g bk~ 0w DN

Conpuxkacaromasics INIOCKOCTb KpuBoi. Teopema.

10. YpaBHeHHE CONPHUKACAFOIIEHCS TUTOCKOCTH.

11. lnuHa ayTu KpUBOMA.

12. KpuBu3zHa kpuBoii. Beruricienne KpuBU3HbBI KPUBOIA.

13. Paguyc u Kpyr KpuBU3HBL LIeHTp KpUBHU3HBIL.

14. OBomroTa U 3BOJILBEHTA.

15. KpyueHue kpuBO.

16. EcTecTBeHHBII TpeXIpaHHUK IPOCTPAHCTBEHHON KPUBOH.

17. ®opmynst Opene. HatypanbHble ypaBHEHUS KPUBOA.



18. IIpocras moBepxHOCTH (00IIast TOBEPXHOCTB ).

19. PerynsipHasi MOBEpXHOCTH (AaHATMTHYECKOE 3a/IaHHE TIOBEPXHOCTH).
20. KacarenbHast TNIOCKOCTh IOBEPXHOCTH.

21. IlepBas kBagpaTtu4Has Gpopma.

22. [Tnomaab TOBEPXHOCTH.

23. Bropas kBaapatuunas (popma.

24. KpuBu3Ha KpUBOH.

25. Cpennsisi v TayccoBa KpUBU3HA.



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







