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1. Ileau ocBoeHHUsI TUCHUILIHHDBI

Lensamu ocBoenus aucuuiuinysel "uddepennuansras reoMmeTpus 1 Tornosorus"

ABJISIOTCS:

- (dbopMupoBaHue 0a30BbIX 3HAHUH MO AU(GEepeHInaTIbHOW TeOMETPUU U TONOJOTUU IS
JTaJIbHEHMIIEro UCIOb30BaHUA B APYTUX OOJIACTSIX MAaTEMAaTHUECKOT0 3HAHUS U JUCLUIUINHAX
€CTECTBEHHOHAYYHOT'O COJIEP KAHMUS;

- (dbopMHpOBaHHE MaTEMAaTHUECKOM KyJbTYpbl; (pyHIaMeHTaIbHas IIOATOTOBKA 110

OCHOBaM IPOo(eCCHOHANIbHBIX 3HAHUM;

- (GopMHUpOBaHME MHCCIIEIOBATENIbCKUX HABBIKOB M CIHOCOOHOCTHM TPHUMEHATh 3HAHUS Ha
IIPAKTHKE.

Ilepeyenb mpogeccuoHAIBLHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (PYHKIMI M TPYAOBBIX
(yHKIHMIL, COOTBETCTBYIOIINX NPOPeCCHOHATBHOM NeATeJbHOCTH BBINTYCKHUKOB

HaumeHoBaHMe TOKyMeHTa Kon HanmenoBanue 0a30BO#i IpyIITBL, JOIDKHOCTH
(mpodeccun) nnu cienUaTbHOCTH

OK3 2320 IIpenonaBatenu B cpeHeN MIKOIIE
2340 [IpemogaBareny B CUCTEME CTICIUATBHOTO
o0OpazoBaHus
Kon u O0001meHHbIe TPYAOBBIE (PYHKIMH Tpynosbie pyHkmmn
HauMeHOBaHHe Kon HaumenoBanue Yposens HaumeHnoBanne Kon YpoBenn
npogeccHoHAIBH KBaJIU(pUKA (moxgypogen
oro 117044 b)
cTaHAapTa kBaJuuka
1107071

01.001 Ilegaror Ilegarormueckas O6wenenaroruuec | A/01.6
(memarormueckas JESTENBHOCTS 110 Kast QYHKLHSL. 6
JIESATEITHPHOCTD B MIPOCKTUPOBAHUIO U OO6yuenne
JIOIIKOJIBLHOM, peanuzanuu BocmurarensHas A/02.6
HayaJIbHOM 00pa3zoBaTeIbHOTO JIeATETHbHOCTD 6
o0reMm, A | Tpouecca
OCHOBHOM 0O0IIIEM, 00pa3zoBaTeIbHbIX 6
CpeaHeM 001eM OpraHU3aIHIX PazBuBaromas A/03.6
00pa3oBaHMN) JOIIKOIBHOTO, JesITENLHOCTD
(BocriuTaTENN, HaYaJIbHOTO OO0IIIero, 6
YUUTEID) OCHOBHOI'0 OOIIIETO,

CpemHero ooIero

o0pa3zoBaHus

Ilegaroruyeckast ITenarornyeckas

JIeSITEILHOCTD TI0 JeATEITLHOCTD TI0

MIPOEKTUPOBAHMIO U peanm3anyn

B | Peamsaiuu 6 porpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

0011e00pa3oBaTeIbHBIX CpeIHETO

MpOTpaMM obmero

o0pa3oBaHus

Mecto mucuuniaunbl B cTpykType OIIOII 6akanaBpuara




Hucuunnuza b1.B.03. "IuddepennuanpHas reoMeTpust U TOMOJOTUSA" M3ydaeTcsi B IEPBOM
cemecTpe TpeTbero Kypca. [lo naHHOM AMCHUMIUIMHE CTYyAEHTBI CHAIOT dK3aMeH. JlucuuiuimHa
«Auddepenmanbaas reoMeTpys U TONOJIOTUSD SBJISIETCS JJOTMYECKUM MPOJIOKeHHEM 0a30BOro Kypca
«AHanutnueckas reomerpusi». OHa TpeOyeT 3HaHHI OCHOBHBIX (DAKTOB aHAIUTUYECKON F€OMETPHH,
MaTeMaTHYECKOro aHaJIN3a U OOBIKHOBEHHBIX UG (PEpeHINATbHBIX YPAaBHECHHUH.

2. Pe3yabTaThl 0CBOCHHMS QMCUMILTUHBI (MonyJisi) AuddepeHunanbHasi reoMeTpusi M TONOJIOTUS

[Tponiecc u3yyeHHs AUCLUILIMHBI HAINpaBieH Ha (POPMUPOBAHHE HIIEMEHTOB CIEIyHOIUX
komneTeHuii B coorserctBuu ¢ ®I'OC BO no naHHOMY HanpaBieHUIO:

Kon HanmenoBanue WNHankaTop TOCTHKEHUS KOMIETSHITUN
KOMIIETEH KOMIIETEHIIUU (3aKperyIeHHbIH 32 JUCIUTUTUHOMN)
UH
YK-6 Crioco0eH ympaBisiTh VYK-6.1. Ucnonp3yeT HHCTPYMEHTBI U METO/IbI
CBOUM BPEMEHEM, yIpaBICHUS BPEMEHEM TIPH BBITIOTHEHUH KOHKPETHBIX
BBICTpauBaTh U 3aJa4, MPOEKTOB, MPH TIOCTUKEHUHU TIOCTABICHHBIX LIEJIEH;
peann3oBbIBaTh TpaekToputo | YK-6.2. Onpenenser npuopuTeTsl COOCTBEHHOM
camMOpa3BUTHUS HA OCHOBE NEeSITeNIbHOCTH, TMYHOCTHOTO Pa3BUTHS U
MPUHITUIIOB 00pa30BaHusi B | MpodecCHOHAIBHOTO POCTa;
TEUEHUE VYK-6.3. OniennBaeT TpeOOBaHUS PhIHKA TPYia U
BCEH )KU3HU MIPEITIOKEHUST 00Pa30BATEIBHBIX YCIYT IS

BBICTPANBAHUS TPAEKTOPHH COOCTBEHHOTO
podeccCHOHaIBHOTO POCTA;

YK - 6.4. Ctpout npohecCHOHAIBHYIO Kapbepy

¥ OTIPEJIeIISICT CTPATErHi0 PO(ECCHOHATBHOTO PA3BUTHSL.

IK-1 Crnioco6eH ornpeaenuTh [IK-1.1: 3HaeT 0COOGEHHOCTH COBPEMEHHOT'0 ATara
oOure hOpMBI H 3aKO- pa3BUTHsI 00pa30BaHUs B MUPE, ITAIbI Pa3BUTHS
HOMEPHOCTH OTIEIbHON MATEMATHKH
peaMeTHOM 001acTu

el [IK-1.2: Ymeer CUCTEMHO aHAIM3UPOBAThH

“H(pOpMaIIHIO, CONTOCTABIIATH, I€7aTh BHIBOIBI

[1K-1.3: Bnaneer coBpeMeHHBIMU METOJIaMH,
METOI0JIOTHEN HAyYHO-HCCIIEIOBATEIbCKON AEATETbHOCTH
B 00JIaCTH MaTeMaTUKH, IEMOHCTPUPYET TOHUMAaHHE

001Iel CTPYKTYPhI TaHHOW AUCITUTUTHHBI.




4. CTpyKTypa H coAepkaHue JUCHUILIHHBI (MoayJs) Audepenunanbuasn

reoMeTpusi ¥ TONOJIOTHS
4.1. CTpyKTypa AUCHUIIMHBI (MOXYJIs1)

OO6m1ast TpyA0EMKOCTh TUCIUILIMHBI COCTABIISIET 5 3aueTHBIX eauHull, 108 Jacos.

Bun yyeOHoi padoThI Bcero IHopsinkoBbIil HOMep ceMecTpa
5

OO01mmas TpyI0eMKOCTh JUCITUTUINHEI BCETO (B 3.€.), B 33.e.

TOM YHCIIE:

Kypcogoii npoekr (pabota) HE IPEeyCMOTPEHO

AynuTOpHBIE 3aHATHS BCETO 136 136

(B akaz. 9acax), B TOM

qHcie:

Jlexmu &4 84

[TpakTuueckue 3aHATHSA, CEMUHAPHI 52 52

JlaGopatopHbie pabOThI

CamocrosTenbpHast paboTa Beero (B akaj. 9acax), B TOM YHCIIC: 53 53

KCP

DK3aMeH

OO01ast TPyA0EMKOCTh JTUCIIUTUTNHBI 216 216




Ne/ Bunp! yueOHO# paboThl, BKITIOUast DOpMBI TEKYILEro KOHTPOJIS
Ne CaMOCTOSITENIbHYIO PAOOTy CTYZEHTOB yCIIeBaeMOCTH (110 HEJeIsIM
U TPYJOEMKOCTh (B Yacax) cemecTpa). Dopmbl
HanmenoBanue MIPOMEXKYT. aTTECT
pas3zienoB u TeM
JVCLUIUTAHBI (MOTYJIsT) AymutopHas pabota CamocrosiTensHas
paboTta
: ~
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5 cemectp 108 | 36 | 32 40
Bexrop-dynkimun 2 2
2 KacarenpHast, rnaBHast HOpMaib 2 2
1 OWHOPMAJh THHAN
3 KpuBuzna nmuaum 2| 4 2
4 Kpyuenne nmuaIm 2| 4 2
5 IToBepxHocTH 4
6 KacaTenpHast miockocTs K 4
TTOBEPXHOCTH
7 Hopwmans k noBepxHoCTH 2| 4 2
8 IepBast kBagpariaHas hopma 2| 4 4
MIOBEPXHOCTU
9 Bropas kBajparuunas Gpopma 21 4 4
MIOBEPXHOCTH
OO1wias Tpy10eMKOCTh, B 4acax 216 84152 | - | - | 53| - [TpomesxyTouHas arTecTanus
dopma
3auer
3ayer ¢ OLEHKON
OKk3aMeH

5 cemecTp

1. Bekrop-¢yHkuun

4.2. Coaep:xkanue TUCHUNIUHBI (MOTYJIs1)

2. KacaTCJILHaH, rJIaBHasA HOpMaJlb U 6I/IHOpMaJ'IL JIMHHUN

3. KpuBu3Ha JIMHUA
4. KpydyeHue JMHUU

5. IToBepxHOCTH




6. KacaTenpHast MI0CKOCTh K MOBEPXHOCTU
7. Hopwmans k moBepxHOCTH

8. IlepBas kBajpaTuyHas (hopMa MOBEPXHOCTH
9. Bropas kBagpaTiuHas (opMa MOBEPXHOCTU
6 cemecTp

10. 'ayccoBa KpuBU3HA OBEPXHOCTH

11. Cpennsist KpUBU3HA IOBEPXHOCTU

12. 'eone3ndeckuie TMHUM Ha IOBEPXHOCTU
13. Tomnosnornueckne NpoCTpaHCTBA

14. HenpepbiBHBIE OTOOpaKEeHUS

15. [IpousBeneHust pOCTPaAHCTB

16. KoMniakTHbI€ IPOCTPAaHCTBA

17. XaycnopdoBsl npocTpaHcTBa

18. CBsi3HBIE TIPOCTpPAHCTBA

Tembl 1a00paTopHbIX padoT (JIabopaTopHbIii NPAKTHKYM)

He npexycmotpens yueOnbsiM mmanom OOIT

IIpumepHasi TeMaTHKA KypPCOBBIX padoT

He npenycmotpens! yueOHbiM maHoM OOIT



5.  Oo0pa3oBaTeJbHBIC TEXHOJTOTHH

AKTHBHBIC U HHTCPAKTUBHBIC (I)OpMBIZ JICKOWH, ITPAKTHUYCCKUC 3aHATUA, KOHTPOJIbHBIC pa6OTH,

KOJUIOKBUYMBEI, 3a4€Thl U OK3aMCHBI. B TteueHue CEMECTPOB CTYACHTHI PCIIAIOT 3aJa4u, YKa3aHHBIC

MMpErnoaaBaTciIcM.

6. YueOHO-MeTOAMYecKOe o0ecreyeHHe CaMOCTOSITeIbHOI padoThl cTyaeHTOB. OneHOYHbIe
CpeAcCTBa JJISl TeKYLIero KOHTPOJISI YCIeBAeMOCTH, MPOMEKYTOYHOH ATTeCTAIMH MO HTOram

OCBOCHHUSA TUCIHUIIINHEI.
6.1. Ilnan camocTosiTeILHOM Pa00THI CTYACHTOB

Ne i/l HaumenoBanue pasnena (tembl) | Bua camocrositeibHOM Tpynoemkocts (B
padoThI aKaJeMH4eCKHX
yacax)

S cemecTp

1 BekTop-pyHKImu AynuTopHas padora 2

2 Kacarenbnas, rnaBHasg HopMasib 1 | AyauTopHasi padora 2
OUHOpMAJIb JIMHUN

3 KpuBuzna nuaun AynuTopHas padora 2

4 Kpyuenne nunHumn Teopernyeckuii Tecr 2

5 [ToBepxHoCTH AynuTopHasi padora 2

6 KacarenbHas rockocts K AynuTopHas padora 2
MIOBEPXHOCTHU

7 Hopwmaus k noBepxHoctu AynuTopHas padora 2

8 [lepBas kBagpaTuuHas Gpopma KonTtpoJubnas padora 4
MIOBEPXHOCTHU

9 Bropas kBagpatuunas dpopma AynuTopHas padora 4
MIOBEPXHOCTHU

6 cemecTp

10 l'ayccoBa KpuBU3HA MOBEPXHOCTH | AyAuTOpPHAasi padora

11 CpenHsist KpUBH3HA MIOBEPXHOCTH | AyaAMTOpHAasi padota

12 ['eone3nueckue TMHUM HA KonTpoabnas padora 1
MIOBEPXHOCTH

13 Tononoruueckue MpocTpaHCTBA AynuTopHas padora 1

14 HenpepoiBHble 0TOOpakeHUs AyaurtopHas padora 1

15 [Ipoussenenust IpOCTPAHCTB AynuTopHas padora 1

16 KoMniakTHble IpocTpaHCcTBa AynuTopHas padora 1

17 Xaycnop¢hoBbI IPOCTPAHCTBA AynuTopHas padora 1

18 CBsi3HBIE TPOCTPAHCTBA KonTtpoJubnas padora 1




OneHovHble cpeacrea IJid TEKYHIEro KOHTPOJA YyCIIEBAEMOCTH M l'[pOMe)KyTO‘IHOﬁ

arrecTanuu
KpuTtepun oneHKH NpoMe:KyTOUHOI aTTecTauuu B popMe 3auera
Onenka | XapakTepucTHKa TpeOOBaHUMN K pe3yjbTaTaM aTTecTaluy B (hopme 3adera
«3a4TeHO» TeopeTtrueckoe cofiepxaHne Kypca OCBOSHO MOJHOCTHIO 0e3 MPOoOesIoB WK B

1IEJIOM, UJT OOJIBITIEH YacThi0, HEOOXOIUMbIE TTPAKTUYECKUE HAaBBIKU PaOOTHI ¢
OCBOCHHBIM MaTepHajioM C(HOPMHUPOBAHBI WM B OCHOBHOM C(POPMHUPOBAHBI,
BCE€ WJIM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueii mporpaMMoi yaeOHbIX
3aJIaHUH BBIITOJIHEHBI, OT/ICJIbHBIC U3 BBITIOJTHCHHBIX 3a/IaHUN COJIEPIKAT
OILIHOKH.

«He 3auteno»

TeopeTtuyeckoe cojiep>kaHle Kypca OCBOEHO YaCTUYHO, HEOOXOMMbIE HABBIKH
paboThl He cPOPMUPOBAHBI WIIM CHOPMHUPOBAHBI OT/IEJIbHBIE U3 HUX,
OOJIBLIMHCTBO MPelyCMOTPEHHBIX paboyeil yueOHo nporpamMmoit 3a1aHuil He
BBINOJIHEHO JINOO BBIMOJIHEHO C IpyObIMU OLIMOKaMH, KaueCTBO MX
BBITIOJIHEHHSI OLIEHEHO YHMCIIOM 0alioB, OJU3KUM K MUHUMYMY.

Kpurepun oneHKH NPOMeKYTOYHOI aTTecTannu B (popMe IK3aMeHa

Orenka

XapakTepucTuka TpeOOBaHHI K pe3ysibTaTaM aTTecTaluu B opme
JK3aMeHa

«OTan4HO»

Teopetnueckoe coaepkaHue Kypca OCBOCHO TIOTHOCThIO 0e3
mpoOesioB, CUCTEMHO U TIyOOKO, HEOOXOIMMBIE MPAKTUYCCKUE HABBIKU
paboThI C OCBOCHHBIM MaTepUaioM c(HOPMUPOBAHBI, BCE MPEITyCMOTPEHHBIC
paboueii yueOHOH MporpaMMoi yueOHbIC 3aJaHHs BBITIOJTHEHBI 0€3yIpeYHO,
KaueCTBO WX BBITIOJHEHUS OIICHEHO YHCIOM OaioB, OJIM3KUM K
MaKCUMYMY.

«Xopouo»

Teoperudueckoe cojepkaHnue Kypca OCBOGHO B IEJIOM 0e3 Tpo0eros,
HCO6XOJII/IMBIC MPAKTUYCCKUC HABBIKU pa6OTI)I C OCBOCHHBIM MaT€puaioM B
OCHOBHOM  c(OpMHUpOBaHBI, NPEIYCMOTPECHHBIE pabodeil  y4ueOHOMH
MpOTpaMMOil y4eOHbIe 3aJaHHsI BHIIOJIHEHBI C OT/IEIIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BBITIOJHEHUSI OOJIBIIMHCTBA 33/IaHUH OICHEHO YHUCIOM O0aJlioB,
OJM3KUM K MaKCHMYyMY.

«Y IOBJIETBOPUT
€JILHO»

Teopernueckoe copep)kaHue Kypca OCBOEGHO OOJIblIEH YacTblo, HO
npobensl  HE  HOCAT — CYIIECTBEHHOIO — Xapakrepa, HeoO0XoJIuMble
NPAaKTUYECKHE HABBIKM PAa0OTBl C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
c(OopMHpOBaHbI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX paboyeil yueOHOI
porpaMMoil y4eOHBIX 3a/laHUi BBITIOJIHEHBI, OTJCJIbHbIC U3 BBIMOJIHEHHBIX
3aJlaHu# cojiepKaT OIIMOKH.

«HeynoBnersop
HUTCIBHO»

Teoperudeckoe copepkaHre Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIC
HaBBIKH pabOTHI HE CPOPMHUPOBAHBI WU CPOPMUPOBAHBI OTICITHHBIC U3 HUX,
OOJILIITMHCTBO MPEIYCMOTPEHHBIX padodeil ydeOHOW MporpaMMoil yueOHBIX
3aJJaHU HE BBIMOJIHEHO KOO0 BBIMOIHEHO C TPYOBIMU OIIMOKaMHU, Ka4eCTBO




HUX BBIIIOJTHCHUA OLICHCHO YHCIIOM 6aJIJIOB, OJIM3KHUM K MUHUMYMY.

6.2. MeTtoauyeckue yKa3aHHs 110 OPraHU3allii CAaMOCTOATEJIbLHOH padoThI CTYICHTOB

CamocrosiTenbHas paboTa SBJISIETCSI OJTHUM U3 BUJOB yueOHOW JI€ATENbHOCTH O00yYaroIuxcs,
CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPYECKOTO
MOAX0/a K PEIICHUIO Mpo0sieM y4eOHOro 1 Mpo¢heCCHOHATBHOTO YPOBHSI.

AynuTtopHas caMoCToATeNbHas padoTa 1Mo y4eOHON TUCHUILTNHE OCYIIECTBISIETCS HAa YUYECOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAABATENs U 10 €r0 3aJaHMIO.

BaeaynuTopHas camocTosiTeNibHasi paboTa BBIIOIHSACTCS 110 3aJJaHHIO MPeroaaBatess 6e3 ero
HENOCPEACTBEHHOTO YUaCTHsI.

Bunpl 3amanuil Ui BHEayAUTOPHON CaMOCTOSITETIbHON paboThl, X XapakTep, yYUTHIBATH
cnenuduKy u3ydaeMon yaeOHON TUCIUIUIMHBI, HHANBUIYJTbHBIE 0OCOOCHHOCTH 00YyYaroIerocs.

KoHTposs camocTosTenbHOM paboThl U OLIEHKA ee Pe3yIbTaTOB OPraHu3yeTCs KaK eMHCTBO
IBYX (opM:

1. CAMOKOHTPOJIb 1 CAMOOIIEHKa 00y4aromerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MpernojaBaressl.

Opranusanus 1 pyKoBOACTBO ayIUTOPHON CAMOCTOSITeJILHON padoThI

AynuropHas caMOCTOsATEIbHasE padoTa Mo JUCHMILIMHE BBIMOJIHIETCS Ha YYEOHBIX 3aHATHIX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IPENOABATEINSI U IO €r0 3a/IaHUIO.

OCHOBHBIMHU BUJIaMU ayAUTOPHON pabOThl CAMOCTOSTEIILHON PaOOTHI SIBJISTFOTCS:

- BBITNIOJHEHUE JIAOOPATOPHBIX M MPAKTHYECKHX DPAOOT OCYIIECTBISETCS Ha JaOOpPaTOPHBIX M
MPAKTUUECKUX 3aHATHSIX B COOTBETCTBUU ¢ TrpadukoMm ydeOHoro mponecca. s obecrneueHus
CaMOCTOSITENIbHONH Pa0OThl IMPENoAaBaTeNIMU  Pa3padaThIBAIOTCA METOAMYECKHE YKa3aHUS IO
BBITIOJIHEHHIO JTA0OPATOPHOM /MPAKTUIECKON pabOTHI.

Pabora ¢ nurtepaTypoi, APYrUMH MCTOYHHKAMH MH(OPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXKET
pEeaI30BbIBATHCS HA CEMUHAPCKUX M IMPAKTUYECKUX 3aHATUAX. JlaHHbIE MCTOYHUKH HH(GOpMaLuu
MOTYT OBITH TNpEJCTaBlIeHbl Ha OyMa)XHOM W/WIM 3JEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
HNurepHer.

[TpenonaBatens GopMyIHpPYET Ledb paboThl C JAHHBIM U UCTOYHUKOM MH(OPMAINH, ONIpEIeIseT
BpeMs Ha MPOPadOTKy TOKYMEHTa U (POPMY OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMIOJHEHHBIX 3a/laHUI Yalle BCETO HCIOJIb3YETCSl HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYTuX BUAax 3aHaATui. [IpobnemHas /cutyanmoHHas 3ajada JOHKHA UMETh YETKYIO
(opMyIHPOBKY, K HEH JOJKHBI OBITH MOCTABJIECHBI BOIIPOCHI, OTBETHI HA KOTOPHIE HEOOXOAUMO HAWTH
u obocHOBaTh. KpuTepuu OLEHKH NpPaBUIBLHOCTH peUIeHHs] MPOOJIEMHOI/CUTYallMOHHON 3aJa4uu
JIOJI’KHBI OBITh M3BECTHBI BCEM 00yJarOIINMCSI.

Opranu3anusi 1 pyKoBOJACTBO BHEAYyIMTOPHOI padoThI

BaeayauTopHas caMocTosiTeNIbHasE paboTa BBIMOIHAETCS 10 33JaHUI0 IpenojaBaress, Ho 0e3
€ro HEeMOCPEICTBEHHOTO Y4aCTHsl.

[Ipy npenbsiBIEHUH BHJIOB 33JaHUH Ha BHEAYIUTOPHYIO CaMOCTOSATENBHYIO paboTy
PEKOMEHIYeTCsl HKCIOJIb30BaTh AU(PPEpPEeHUNPOBAHHBIN MOAXOA K YPOBHIO TOJATOTOBIEHHOCTU
oOyyaromerocsi. Ilepen BBIOTHEHHWEM BHEAYJUTOPHOM CaMOCTOSITENIHHOM palbOoThl MpenojaBateib
MIPOBOAMUT KOHCYJBTALMIO C OIpeAeJeHUEeM IIeNId 3a/laHusi, €ro COJAEp)KaHUs, CPOKOB BBIIOJHEHUS,
OPHEHTUPOBOYHOTO 00BEeMa pabOThI, OCHOBHBIX TpeOOBaHUI K pe3yibTraTaM pabOThl, KPUTEPHEB



OLICHKH, (OpM KOHTpOJII M NEepeyHs JUTepaTypbl. B mpolecce KOHCyNbTalMU IPEnoJiaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS MPU BHIMIOTHEHUN 33JaHUSI.

Hns  merommyeckoro oOecrieueHuss W PYKOBOACTBA CaMOCTOATEIBbHOM paboToii B
00pa30BaTeNbHOM YUPEKICHUH pa3padaThIBAIOTCs ydeOHbIe MOCOOUS, METOIMYECKHE PEKOMEHAANN
[0 CaMOCTOSITEJIbBHOW TMOJTOTOBKE K PA3JIMYHBIM BHJAM 3aHATHI C YYETOM CHEIUATBHOCTH y4eOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00bEMa W COJCpPKAHUS CaMOCTOATEIHHOU
paboThl, GOpM KOHTPOJIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYIIECTBIATHCS MHIWBUIYATbHO WU TPYIIAMU CTYJEHTOB
B 3aBHCHMOCTH OT IIeJId, 00BbEMa, KOHKPETHOM TEMATHKH CaMOCTOSITEIHHOM pPAaOOThI, YPOBHS
CII0)KHOCTH, YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIUXCSI.

Bunamu 3aganuii 1y1st BHEayAUTOPHOM CaMOCTOSITENIbHOU pabOThl MOTYT OBITh:

- JUId OBJIAJCHUS 3HAHUSMHU: YTCHUS TEKCTa; COCTaBICHHUS IUIaHA TEKCTa, rpaduueckoe
nN300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTa; BBIIMCKM M3 TEKcTa; paboTa co
CIIOBapsIMH H CIPAaBOYHUKAM; Y4YeOHO-HCCIeoBaTeNbCckas paldoTa; MHCIONb30BaHUE ayauo |
BH/JIC03AIINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Jap.;

- JUTSI 3aKPETUICHUS U CUCTEMAaTU3alliy 3HaHUN: paboTa ¢ KOHCTIEKTOM JIEKIIMHU; MTOBTOpHAs paboTa
HaJ| y4eOHBIM MaTepHajoM; COCTaBJIEHHWE ITUTaHA, TE€3WCOB OTBETA; COCTAaBJICHHE TaOuIl, pedycos,
KpOCCBOP/IOB, T[Jjoccapusi JUisl CUCTEMaTH3alMM ydeOHOro MaTepuana; W3ydeHHe CJoBapew,
CIPAaBOYHHMKOB; OTBEThl HAa KOHTPOJBHBIE BOMPOCHI; aHANIUTHYECKas 00paboTKa TEKCTa; MOATOTOBKA
COOOIIEHUH K BBICTYIUICHUIO HA CEMUHApE, KOH(PEPEHITNH; MTOATOTOBKA

pedeparos, T0KIaI0B; cOCTaBleHUe Ouorpaduii, 3a1aHnii B TECTOBOM Gopme u p.

- nans  GOpMUPOBAaHMS YMEHUU: peIeHHe 3aJad U YNpaXHEHUH 1o oOpa3ily; pelleHue
BAapUATHBHBIX 33J1a4 U YIPAKHEHUI; COCTABIICHUE CXEM; PEIICHNE CUTYAIlMOHHBIX MTPOU3BOCTBEHHBIX
3aJ1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJICTUPOBAHUE PA3HBIX BUIOB U
KOMITOHCHTOB MPO(ECCHOHATBHON JIEATEIHPHOCTH, MOJATOTOBKA MPE3CHTANNN, TBOPUESCKUX MPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; OMBITHO-OKCIIEpUMEHTaIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BUJIOB M KOMIIOHECHTOB MTPO(HECCHOHATLHOU IS TSIILHOCTH U JIP.

Jns  obecrnieueHuss BHEAyJAUTOPHOM  CaMOCTOSITENBHOM  pabOThl MO  JUCIMILIAHE
npenojaBaTesieM pa3palaThiBaeTcs MEpeUYeHb 3aJaHUi IS CaMOCTOSITENIbHOM paloThl, KOTOPBIN
HeoOxoauM 115t 3¢ (PEKTUBHOTO YIIPABICHUS JAHHBIM BHIOM Y4€OHOM JESITEIIBHOCTH 00yJaronuXxcsl.

[IpenogaBaTenb OCYIIECTBIISIET YIPABIEHUE CAMOCTOSTENIbHON paboTOM, perynupyeT ee 00bemM
Ha OJTHO y4eOHOE 3aHSATHE U OCYIIECTBISICT KOHTPOIb BBIMOJIHEHUS BCEMU CTYACHTaMU Tpymmbl. s
yao0CTBa TMpernojaBaTelb MOXET BECTH BEIOMOCTh YyuyeTa BBHITIOJIHCHHWS MHHUMyMa 3aJaHuM,
HEOOXOUMBI [T IOMYCKa K UTOTOBOW aTTeCTAllUU IO JUCITUILTHHE.

B mpomecce camocTosiTebHOM pabOTHI CTYJAEHT MPUOOpeTaeT HABBIKM CaMOOpPTaHU3AIIWH,
CaMOKOHTPOJIS, CAMOYTPABICHHUSI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
JeSITETbHOCTH.

CTyZIeHT caMOCTOSITENILHO OMPEENsieT PeKUM CBOCH BHEAyJAUTOPHON pabOThI U MEpy Tpyaa,
3aTpayMBaeMOro Ha OBJAJCHUE 3HAHUSIMH M YMCHHSIMH TIO0 KaXJAOW JTUCIUIIINHE, BBITIOIHSCT
BHEAyJIUTOPHYIO padOTy MO MHAWBUIYaTLHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Or0/pKETa BPEMEHH | JIPYTUX YCIOBUH.

ExXenHeBHO CTyIEHT J[OJDKEH YIENSATh BBINOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CPETHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUHM BHEAYAUTOPHONH CaMOCTOSITENILHON pPa0OTHl CTYJIEHT HUMEET TPaBo
oOpalarbcsi K MPerojaBaTesio 3a KOHCYIbTAallUel C LEIbl0 YTOUHEHUS 3aAaHus, (OpMbI KOHTPOJISL
BBITIOJIHEHHOTO 3a/I1aHMSI.



6.3. MarepuaJbl 1Jisl NPOBeJeHHs TeKyllero U MPoOMeKYTOYHOr0 KOHTPOJIA 3HAHUH
CTyAECHTOB
Jist caMocTosATENbHOM pabOThI CTYAEHTaM MOATOTOBIICHBI CJEAYIOIINE BOIIPOCHL:

Onpenenenre U NpuMepbl KOMIAKTHBIX TTOJMHOYKECTB U IPOCTPAHCTB.
Kputepuii KOMIIaKTHOCTH OAMHO>KECTBA.
KommnakTHOCTB OTpe3ka u3 R.

O06pa3 KOMIIAKTHOTO TMOAMHOMXECTBA.

1
2
3
4
5. Axcnomsl otaenumocT. Kputepuil 3aMKHYTOCTH OTHOTOUYEYHOTO TOMHOKECTBA.
6 KommnakTHble TOIMHOXKECTBA Xayc10phoBa MPOCTPAHCTBA.

7 buekinn KOMITAaKTHOTO MPOCTPAHCTBA B Xayca0p(hoBO.

8 [ToampoctpancTBa xaycaopdoBa MpoCTPaHCTBA.

9 Kpurepuii xaycnophoBocTu mpou3BeeHHUS.

10. JloctatouHoe ycioBue xaycaophoBocTu (hakTop MpOCTPaHCTBA.

1. ®akTOp MPOCTPAHCTBO KOMMAKTHOTO Xaycnopdona G- MpocTpaHCTBa MO KOHEYHOU TPyIIIe.
12. Omnpeznenenue ¥ NpUMEPHI CBA3HBIX IPOCTPAHCTB U CBSA3HBIX ITOJMHOKECTB.

13.  Kpurepuii cBszHocTu. CBSI3HOCTH OTpe3ka u3 R.

14. O06pa3 CBA3HOTO MPOCTPAHCTRA.

15. OObeTMHEHHE CBSA3HBIX MPOCTPAHCTB C HEMYCTHIM MTEPECCUCHUEM.

16. Kpurepuii cBI3HOCTH POU3BEACHUS.

Bo BpeMst JIEKITMOHHBIX ¥ MPAKTUYECKUX 3aHATHIM CaMOCTOsITEIbHAsI paboTa peain3yeTcsl B BUJIE
pelIeHus CTyICHTaMH WHIUBUIYaJbHbIX 3a/IaHHUM, U3yUYE€HUS YaCTH TEOPETUUECKOr0 MaTepuarna,
npeaycMoTpeHHoro yueoHsiM mianom OOIT.

Bo BHeayquTOpHOE BpeMsi CTYIEHT U3y4YaeT PEKOMEHIOBAaHHYIO JIUTEPATYPY, TOTOBUTCS K
JICKITMOHHBIM ¥ MPAKTUYCCKUM 3aHATHSIM, COOECEIOBAHMSIM, YCTHBIM OIPOCaM, KOJJIOKBUYMY U
KOHTPOJIbHBIM paboTaM. [Tpu moaAroToBKe MOKHO ONMMHUPATHCS HA KOHCTICKT JICKIIUN U JIUTEPATYPY,
MIPEIOKEHHYIO B pas3zene 9 nanHoi pabouel mporpaMmsel. B ykazaHHOM pasjiene pacroyioxkeH
CIHMCOK OCHOBHOM U JIOTIOJTHUTEIBHOM JIUTEPATYpPhl, a Takke HeoOxoaumbie IHTEpHET-pecypChl.
[ToaroroBka T€OPETHUECKOTO COOOIIEHHS HA MPAKTHUYECKOE 3aHATHUE BBITIOJIHIECTCS CTYIEHTOM
CaMOCTOSTEIILHO, HO 10 COTJIAaCOBAHUIO C MIPETO0/IaBaTelIeM TeMbI COOOIICHHS. ITO MOXKET OBITh,
HaIpuMep, COOOIIECHNE O )KU3HU U ACATEIPHOCTH BEJIMKUX YUCHBIX-MATEMATHKOB, TEOPEMbI, KOTOPBIX
U3YYaroTCs B JAHHOM Kypce, WM UHTEPECHbIE 3aMedanus, (aKThl 110 TeME JICKIIUU (MIPaAaKTUIECKOTO

3aHATHS).



KonTpoJsbHas pa6ora no teme «KpuBusHa u KpyueHue»

1. Haiinute KpuBU3HY U Kpyuye€HUE BUHTOBOTO IyTH X = acost, y=asint, z = bt B
MPOU3BOJILHOM TOUKE.

2. JloxaxuTe, 4TO AJis CIEIYIOIIEro IMyTH KpUBU3HA paBHA €T0

Kpydenuto: X =acht, y=asht, z=at;

3. HaiiguTe KpUBU3HY U KPyYEHHUE CIETYIONIETO My TH:

x=e y=e',z=v¥ 2t

4. HaiiguTe TOUKY t, B KOTOPBIX KPUBH3HA IYTH X = COS’t, y = sin’t, z=cos 2tumeeT
MHUHHUMAJIbHOE 3HaUeHUE (JIOKAIBHOE).

5. Jlokaxkure, 4TO CIEAYIOIIMI ITyTh IIJIOCKUHM, U COCTaBbTE YPABHEHHE INIOCKOCTH, B
KOTOPOH PacIoIokKeH ero oopas:

1 +1 1 1

- V= L
1-t 1-t* 1t

KonTpoabHas padora no teme «KacarejbHasi INIOCKOCTh U HOPMAJIb MOBEPXHOCTH

1. Hanumnre ypaBHEHUs KacaTeIbHON INIOCKOCTH U HOPMAJIHA K IIOBEPXHOCTH X = U +
V,y=U-V, Z=UV B TOYKE C KpUBOJMHEWHBIMU KOOpIAUHATAMHU U =2, vV =1.

2. HanumuTe ypaBHEHHS KacaTelbHOM INIOCKOCTH M HOPMAJIU K IIOBEPXHOCTH X =
u,y=u -2uv, z=u’—3 u’ v B TOUKE C JeKapTOBBLIMU KoopauHaTamu (1,3,4).

3. Hanumure ypaBHeHHUS KacaTeIbHOM IJIOCKOCTH M HOPMAJIHA K
CIEAYIOLIEH MOBEPXHOCTH B YKAa3aHHOM TOUKE:
z=x’ +y’ B Touke M=(1,2,9);

4. Hanummure ypaBHeHuUs: KacaTeNbHOMN MIIOCKOCTH U HOPMAIIU K MPSIMOMY T€ITUKOUIYX =
ucosv, y=usinv, z=av B IPOU3BOJIbHOI TOUKE.

5. JlokaxuTe, 4TO KacaTebHble ITIOCKOCTH K MOBEPXHOCTH XyZ=a’ 00pasyIoT ¢
TUTOCKOCTSIMU KOOPJMHAT TETPadip MOCTOSTHHOTO 00bheMa.

KOHTpOJ'lI)Haﬂ paﬁoTa no teMme «Tomosioruueckue MPOCTPAHCTBA»

1. JloKa3arh, 4To eciii Y — MOJAMHOMXKECTBO TOMOJIOTHYECKOTO IPOCTPAHCTBA, TO Y
3aMKHYTO TOTJIa M TOJIBKO TOT/Ia, Koraa Y = Y |
2. Jlokasath, uto ¥ — ¥ Torma u TonbKo TOrAA, KOraa Y OIHOBPEMEHHO OTKPHITO U 3aMKHYTO.

3. Tlokasats, uroX\¥ = ((X\F))

IIpuMepHbBIii BApDHAHT CEMECTPOBOI0 3a/1aHUSA

1. Ha  moBepxHOCTH C TepBOii KBaapaTuuHoi (opmoii I = du’® + sh’udv® Haiiure
JUTHHY JIAHAK U = V MEKILY TOYKaMd M| 1 M, ¢ KpMBOJIMHEHHBIMH KOOpAMHATaMH (Uj, Uf) U
(U2, ).

2. Ha MOBEPXHOCTH C MIEPBOM KBapaTUUHOM (HopMOit



I = (8u® + v))du’ + 2uvdudv + (8v* + u?)dv*
HaiinuTe mMHy TMHUM V= au MEXJly TOYKaMH €€ IIepeceueHusl ¢ JIMHUAME U = 1uu = 2.
3. HaiinuTe, moa kakuMm yTiioM nepecekaroTes JuHuuu + v=0,u - v =0 Ha MPSMOM
TeITMKOMIE

X =UcosV, y = usinv, z=av.
4. HaiinuTte nepuMeTp U BHyTpEHHHE yIiIbl KPUBOJIMHEHHOTO TpeyroJlbHUKaU = +
av’/2, v = 1, pacroyio)KeHHOT0 Ha TIOBEPXHOCTH, Y KoTopoi [ = du® + (u® + a%) dv .
3. Haiigure yromn Mexay JIMHUASMHU V = 2U U V=-2U Ha IOBEPXHOCTH, UMEIOILIEH
IEPBYIO KBaapaTuuHyo Gopmy I = du’® + dv’.
6. HaiinuTe yron Mexxay TUHUSME V = U+l 1 v=3-UHa IOBEPXHOCTUX =
ucosv, y=usinv, z=u’.
7. Haiinure muiomaap YeThIpeXyroibHUKa Ha IPSIMOM TeJIMKOHJIE X = UCOSV, y=usinv,
Z=av, orpaHu4eHHoro JuuusamMu u = 0, u = a, v=0, v= 1.

8. Haiigure BTopyro KBaJipaTHUHYIO GOPMY MPSMOTO TeIMKOUA X = UCOSV,y=

usinv, z= av.

9. [Tokaxxute, 4TO TIPH JIFOOOM BBIOOpE MTapaMeTPHU3alUU IIJIOCKOCTH BTOpast KBaApaTHYHAS
dbopma TOXKAECTBEHHO paBHA HYJIIO.

10. Haiinure riiaBHbIC HAaNIpaBIESHUS U TJIABHBIC KPUBU3HBI TIPSIMOTO TEITUKOUIA X =

ucosv, y = usinv, z = av.

11. JlokaxuTe, 4TO TJIaBHBIE HAMPABICHHS MPSMOTO TeIMKOHUIA X = UCOSV, y = usinv, Z =av
JIEJIAT MOTOaM YTIIbl MeX/1y HarpaBIeHUSIMH MPSMOJIMHEHHOM 00pa3yolieil 1 BUHTOBOW JTMHUU.
12. Brruncinrte riaBHbIe KPUBU3HbBI IOBEPXHOCTH

x=u+Vv,y=u-v,z=uv
B Touke P ¢ kpuBonMHEHBIMY KOOpAMHATaMu U = 1, v=1.
13.  HaiinuTe rayccoBy U CpEAHIOI KPUBU3HY MPSMOTO TeITUKOMIa X=UCOSV, Y = usinv, zZ = av.
14. Jlokazath, 4TO €ciu Y — MOJMHOKECTBO TOMOJOTMYECKOr0 MPOCTPAHCTBA, TO Y

3aMKHYTO TOTJIa M TOJIBKO TOT/Ia, koraa Y = Y.

15.  Jlokasath, uto d¥ — ¥ torma m ToapKo TOrza, Korjaa Y OJHOBPEMEHHO OTKPHITO

Y 3aMKHYTO.

16.  Jlokasats, utouto X\ ¥ = (X \F)),

17. Jlokazarh, 4TO TOMOJIOTHYECKOE MPOCTPAHCTBO X Xaycaop(}oBo Toraa U TOIBKO TOT/IA,

Korna auaronainb D={(x,x): xx X} 3amkHyTa B X X.

18.  Ilycte X - kKOMIakTHOE Xayc10p(hoBO MPOCTPAaHCTBO U Y - (haKTOP-IIPOCTPAHCTBO,
onpenenenHoe oroopaxxenueM f: X «Y . Jlokaxute, 9ro Y TOrJa M TOIBKO TOTAa
xaycnop¢oBo, korjaa f- 3aMKHyTOE OTOOpaKEHHE.

19. [Tycth A - cBA3HOE OANPOCTPAHCTBO TOMOJIOTHYECKOTO TpocTpaHcTBa X U A » YC A
. Jlokaxkute, 9T0 Y -CBS3HO.

JK3aMeHAIlMOHHbIE BOIPOCHI
1. Ilonstue kpuBoil. DnemenTapHas kpusas. O01as KpuBas.
Perynsipuast kpuBast. CriocoObl aHaJTUTHUECKOT'O 3aJJaHHs KPUBOIA.
BekropHas pyHKIUS CKAJIIPHOTO apryMEHTa.

[onsTHe nmpou3BoaHOI BekTOp f.

wok »wN

[TonsiTne nuTerpana BekTop GyHku# f.



6. OcoOble TOUKH PETYJIAPHBIX TIOCKUX KPUBBIX.
7. KacarenbHas kpuBoil. Teopema.
8. YpaBHeHuE KacaTeJIbHOM JUIs pa3IMYHbIX CIy4YacB aHAIMTUYECKOIO 3aJaHUSI KPUBOM.
9. Comnpukacaromiasics II0CKOCTh KpuBoi. Teopema.
10. YpaBHEeHUE CONMPUKACAIOIIECHCS TIIOCKOCTH.
11. JlnuHa nyru KpUBOH.
12. KpuBu3Ha KpuBoii. Beruncinenne KpuBU3HbI KPUBOM.
13. Paguyc u kpyr KpuBU3HBL. L{eHTp KpUBU3HBL
14. OBontoTa U HBOJILBEHTA.
15. Kpyuenue kpuBoil.
16. EcTecTBEHHBII TpeXIpaHHUK IPOCTPAHCTBEHHON KPUBOM.
17. ®opmynsl @pene. HaTypasibHble ypaBHEHMSI KPUBOIA.
18. IlpocTast moBepXHOCTH (0OIIasi TOBEPXHOCTH).
19. PerynsipHasi HOBEPXHOCTh (aHATUTHYECKOE 3a/1aHHE TOBEPXHOCTH).
20. KacarenbHas MI0CKOCTh TOBEPXHOCTH.
21. IlepBas kBagpaTudHas dhopma.
22. Ilnomanb MOBEPXHOCTH.
23. Bropas kBagpaTtudHas ¢popma.
24. KpuBH3Ha KpUBOM.
25. CpenHsisi M rayccoBa KpUBU3HA.
Konmponw océoenusn komnemenyuii
Ne Bun xoHTpOIs KonTponupyemslie pasneinsl Komnerenmuu,
m\I KOMITIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Tema 1- Tema 18 YK-6, 11K-1
KOHTp.paboTa(rpoB
€pKa U OIICHKA)
2 TeopeTnueckuii Tema 4 YK-6, TIK-1
TECT
3 CaMOCTOSITEIILHOE Tema 1- Tema 18 VK-6, I1IK-1
pelieHue
IIPAKTUYECKUX
3aJaHuN
(ayouropHas)
4 9K3aMEH B Tema 1- Tema 18 VK-6, TIK-1




6 cemecTpe

7. Y4eOHO-MeTOOHYECKOe M  MaTepHAJBHO-TEXHHYECKOe  o0ecrnedyeHHe  AUCHMILINHBI
(MmonyJs) nudepeHnnaTbLHASA TeOMETPHUS U TOMOJIOTUA
IlepeyeHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTypbl, HEOOXOIUMON IJIi OCBOCHMS

JUCLUIUIMHBL (MOy i) AU epeHnanbHas FeOMETPHs U TOTOJIOTHSI.

K ocHoBHOI (00s13aTenbHOI) JUTEpAType OTHOCATCS Y4YEeOHWUKH, ydeOHBbIE IMOCOOus, y4eOHO-
METOAMYECKasl JMTEepaTypa W MOHOrpaduu, W3ydeHHE KOTOPBIX SIBISETCS OO0S3aTEIBHBIM IS
OBIIQJICHUS 3HAHWSIMH B TTOJTHOM 00BhEMe MO JUCHIUIUIMHE B COOTBETCTBHH C JaHHOW mporpammoit. K
OCHOBHOM, MPEXJE BCETr0, OTHOCHUTCS JINTEpaTypa, uMmerommas rpud MuHHCTEpcTBa 00pa3oBaHHS U
Hayku Poccuiickoit ®Penepanuu winm  Y4eOHO-METOIHUECKOTO OOBEIWHEHHS, PEKOMEHIIYFOIINX
U3J]aHWEe K MCIOJIh30BAHUIO B yUEOHOM mpoliecce. B criucke OCHOBHO# JIUTEpaTyphl YKa3bIBAacTCs HE
Oosiee TATH MCTOYHUKOB, MMEIONIMXCS B JOCTATOYHOM KojmuecTBe B (oHmae OuOimoreku. Ecim
JIOCTYITHA 3JICKTPOHHAs BEPCUS YYEOHHMKOB, YYEOHBIX MOCOOMH M T.JI., CIEIyeT yKa3aTb IS HHUX
PEXUM JOCTYTIA.

K [omomHUTENhHONH OTHOCHTCS IJIUTepaTypa, pEKOMeHayemas OakajaBpam, Maructpam s
CaMOCTOSITEIILHOTO HM3YyYCHHS TPH BBIIOJIHECHUH KYpPCOBOTO MpoeKTa (paboThl), yueOHOW HaydHO-
UCCIIEIOBATENIbCKOW  paboThl, TpW HamWcaHuu pedeparoB, s TOATOTOBKH K CEMHHApaM,
NPaKTUYECKUM 3aHATHUSAM, JIAOOpPAaTOPHBIM PadOTaM W APYTrUM YYeOHBIM 3aHSATHSAM, a TaKKe s
YIIIyOJICHUsI ¥ PaCIIMPEHUS 3HAHHUH 110 JAHHOW JUCIUTUIAHE.

Bce uctouHuky B OCHOBHOM U JIOTMOJIHUTENIBHOM JIUTEPATYPE JAIOTCS C MOJIHBIMU OMOIMorpapuuecKumMu
ONMCAHUSMHU B COOTBETCTBUU C POCCUMCKHUM WJIH 3alaJIHBIM CTaHJapTaMu 0OPMIICHUS.

Jnst MarucTpaTypsl 00s3aTeNIbHO HaJMUKe JIUTEPATyphl HA AHTJIMICKOM SI3BIKE.

7.1. Y4eOnas uteparypa:
Pexomenayemasi JuTeparypa

1. Pamesckuii I1. K. Kype nuddepennunanshoii reomerpun/ I1. K. Pamesckwuii - M.:JIKH, 2008.-432 c.
2. benbko WM.B., bypayn A. A., BenepuuxkoB B.M., ®enmenko A.C. [Iuddepennmanbras
reometpust/ U.B. benbko, A.A. bypayn, B.U. Benepuukos, A.C. ®enenko - Munck: M3a-so BI'Y,
1982. - -256 c.

3. Mumenko A. C., ®omenko A. T. Kypc muddepenumansraoit reomerpun u Tonojorun/. A.C.

Mummenko, A.T. ®omenko — M:, ®usmatiur, 2004,-304 c.

4. Coopnuk 3anad o auddepennumanpaoi reometpun / [on pen. A. C. @enenxko - M.: Hayxka,
1979.-272 c.
5. bopucosuy FO.T'., bauzusakoB H.M., U3paunesuu A.1., Domenko T.H. Brenenue B

tonosno-ruro/ FO.I'. bopucosuyu, H.M. brnusnsxkos, S1.1. U3paunesuu, T.H. ®omenko — M.,

Hayxa, ®usmaraut, 1995.-416 c.



6. ®omenko A.T., dyke I.b. Kypc romoronnueckoit Tononorun/ A.T. ®omenko, J1.b.Dykc -
M.: "Hayka", 1989.-528 ¢

0) 1OMOJIHUTEIbHAS JINTEepaTypa:
I. Hy6posun b.A., HoBukos C.I1., ®omenko A.T. CoBpemenHas reomerpus. Metoasl u npu-
noxennst/ b.A. Jlyoposun, C.I1. HoBukos, A.T. ®omenko - M.: Hayka, 1979. - 760 c.
2. Kob6asculll Homunzy K. OcHoBbl quddepennmansaoit reomerpun. T. 1/ 1. Kobascu, K.
Homumsy - M.: Hayka, 1981. - 344 c.
3. KobGasculll Homunzy K. OcuoBbl nuddepennmansuoit reomerpun. T. 2/ L. Kobascu, K.
Homumzy - M.: Hayka, 1981. - 416 c.

7.2. UHTepHET-pecypchl

[Tockonbky B HacTrosiiiee BpeMs npu padboTe ¢ MHPpOpMaLUEH MIHMPOKO UCTONB3YIOTCS PECypChl
TEJIeKOMMYHUKalMOHHON ceTu «MHrepHer» (manee — cerb «VHTEepHET»), TO cledyeT yKasarb
[IEpEUEHb CAWTOB, HCIOJB3YIOIIUXCS U1 IOJY4YEHUS [OMNOJHUTENBHBIX 3HAHUM M0 H3ydaeMoMn
mucuuruinHe. Takke cielyer ykasaTh aJpec caifTa, coaepkKamero yueOHyo HHPOpPMaluIo Mo Kypey
(TIpH €ro HaJTMYWK ), IPUHIHIIEI pa3MeIeHHs B HeM HH(OPMAIHH U CTIOCOOBI pabOTHI C CAUTOM.

Ne Ha3Banmne DJIeKTPOHHBII aapec Conep:xanue

1. Exponenta.ru WwWw.exponenta.ru Ha cafiTe pa3menieHs! 27IeKTpOHHBIC YICOHUKH,
CIIPAaBOYHUKHU, CTATHbU, IPUMEpPAMU IPUMCHCHHUA
MaTeMaTUYECKUX MTAaKETOB B 00pa30BaTEIbHOM
MpoIIecce, AEMO-BEPCHH TI0 MTYJISIPHBIX
MaTeMaTHYECKUX TTAKETOB, DIIEKTPOHHBIC KHUTH U
CBOOOTHO pacIpOCTpaHsIEMbIC TTPOTPAMMEBL.

2. Math.ru www.math.ru MatemaTudeckuii CalT sl HIKOJIbHUKOB,
CTyACHTOB, y‘IHTeHeﬁ 1 BCEX, KTO MHTEPECYCTCA
MaTEMaTHKOM.

3. Marematuka www.mathematics.ru | YueOHBII MaTepHall 1o pa3InyHbIM pa3aeiiamMm
MaTEMaTHKH.

4, MaremaTHuka AJs www.xplusy. isnet.ru | CogepskuT GOIBIIOE KOJHYESCTBO BUICONEKITHHA ISt

CTY/JICHTOB M NpoYee. IIKOJILHUKOB, a0UTYPUEHTOB U CTYJCHTOB

[0 MaTeMaTHKe U (PU3UKE.

5. Poccuiickoe www.edu.ru denepanbHbIN 00pa30BaTENILHBIN TOPTA:

oOpa3zoBaHme. VAPEXKICHUS, IPOrPaMMBbI, CTaHAapTHI, BY 361, TeCTHI

EID.

7.3. IIporpammHoe odecniedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MatepuajibHO-TEXHUYECKOe oDecrevyeHue

B opranmzanuu ydeOHOTO Tporiecca HEOOXOJWMBIMHU SIBIISIOTCS CPEACTBA, OOECTICUMBAIOIINE
ayJMOBU3yalIbHOE BOCIPHATHE Y4eOHOro Mmarepuaia ( CIeUaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyi0BaHue):

1. Jlocka u Men (v 6oJjiee COBpEMEHHBIC aHAJIOTHH )

2. KOMIBIOTEPHBIC U MYJIBTUMEIUUHBIC TEXHOJIOTHH

3.MUKPOOH W COOTBETCTBYIOIIUEC YCTAHOBKM (s pabOThl B OONBIIMX AyAUTOPHUSIX C
MHOTOYHCJICHHBIMU TPYIIIIaMH CTYICHTOB)


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

Pabouass mporpamma aucuuruiuHbel JuddepeHunanbHasi reomMeTpusi W TONOJIOTHS
cocTapiieHa B cooTBeTcTBHHM ¢ TpeboBanusiMu OI'OC BO no nanpasnenuto noarorosku 01.03.01
« MaremaTukay», yTBEpKIEHHOrO NMpuKka3oM MuHHCTepcTBa 00pa3zoBaHusl U Hayku Poccuiickoit
@eneparun ot 10.01.2018r Ne8, ¢ yuerom pexkomenmanmii OIIOII wampasnenus 01.03.01
Matemaruka, npodeccuonansHoro cranaapra 01.001 ObpazoBaHue, yTBEpkKACHHOTO MPUKA30M
MunuctepcTBa Tpyaa U counanbHoi 3ammTsl Poccniickoit @enepanyu ot 18.10.2013r Ne544H.
[IporpamMmy cocTaBuiI:

Cr. npenonasateins kapeapsl «MaTemaruueckuit ananus3» O3znoesa E.B.

[Iporpamma omo6pena Ha 3ace1aHuu Kadeapsl
«Matemarnuecknii ananu3» [Iporokon Ne 8 ot «27» anpens

2026r

IIporpamma og06peHa YueOHO-METOANYECKUM COBETOM (PU3HKO-MaTeMaTHUECKOTO

¢baxynbTera mpotokon Ne 6 ot «28» ampens 2026 r.



[Tpunoxenune Nel

1. lepeyenb KoMIeTEHIHH, ¢ YKa3aHHeM ITanoB UX GopMHpPOBaHUS B mpouecce
OCBOEHHsI 00pa30BaTe/IbHON NPOrpaMMbl.

I[Ipu ocBoeHMM AUCHUIUIMHBI (MOAYJSl) KOMIIETEHLIMM, 3aKpeIUICHHbIE 3a HEW,
peanusyioTrcs 1o TemaM (paszgeniaMm) JUCHUIUIMHBL (MOAYJsl), B OIPEACICHHOW CTENeHU
(OJTHOCTBIO UM B OTOBOPEHHOW YaCTH) M HA OMPEICIIEHHOM dTare

Tabmumal.

IlepeyeHb KOMIETEHIUII ¢ YKa3aHWeM 3TAnoB uX GopMHPOBAHUS B Ipoluecce
0CBOEHHSI 00pa30BaTeJIbHOM MPOrPaMMBbI

2. Onucanne nmokasare/jed 1 KpUTEPHEB OLCHMBAHUS KOMIICTCHIIUI HA
Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHNS, ONIMCAHNE HIKAJ OLeHUBAHUS

Tabnuua 2.
ConocrapiieHne MKAJ OlleHHBAHUSA
4-6amnpHast | OTIMYHO Xopotiio Y noenerBoputenbHo | HeymoBneTBoputenbHO
HIKana (moBBIICHHBIA | (0a30BBIi (moporossIit (YpoBeHb He
(YpoBeHb YPOBEHbD) YPOBEHbD) YPOBEHbD) chopMHUpOBaH)
OCBOCHH)
100- 91-100 81-90 61-80 0-60
HannbHas
Wwkana
BuHapHa 3auTeHo He 3aureno
A Wkana
Tabnuua 3.

OueHnBa}me 0TBE€TA Ha BOIIPOCHI IO TeMaM JIJIl YCTHOI'O OoIpoca

4-6annpHas mkana (yposenb | Iloxasarenu Kputepun
OCBOCHHS)




OTnn4HO (TTOBBIIIEHHBIH
YPOBEHb)

- [TotHOTA M3I0KEHUS
TEOPETUYECKOTO MaTepuana;
- [IpaBunbHOCTD W/WH
apryMEHTHPOBAHHOCTh
M3JI0KCHUS
(mocnenoBaTeNbHOCTh
NEHCTBUI),

- CaMOCTOSITEILHOCTD
OTBETA;

- Kynbrypa peun.

CryaeHTOM J1aH MOJHbIN, B
JIOTHYECKOM
MOCJIEA0BATEIILHOCTH
pa3BEpHYTHII OTBET Ha
MOCTaBJIEHHBIN BOIIPOC, TIE
OH IPOJEMOHCTPUPOBAI
3HaHUS MPEAMETA B TTOJTHOM
o0beMe yueOHOM
MPOTrPaMMBI, 10CTATOYHO
rI1yOOKO OCMBICIHBAET

Xoporio (0a30BbIil ypOBEHB)

Y 10BJIETBOPUTEIILHO
(TOporoBbIil YPOBEHB)

JTUCLUIUINHY, TPUBOJIUT
COOCTBEHHBIE ITPUMEPHI TIO
npoOieMaTuke
MOCTABJIEHHOT'O BOIIPOCA

CrynenTom nan
pa3BEpHYTHII OTBET HA
MOCTaBJIEHHBIN BOIPOC,
MIPUBOAUT IIPUMEPHI, B
OTBETE MPUCYTCTBYET
cBOOOIHOE BIIaJICHUE
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTh U
MOCJIEI0BATEIILHOCTh
orBeTa. OmHaKO
JIOITYCKAeTCsl HETOYHOCTh B
OTBETE.

CtyneHTOM J1aH OTBET,
CBU/JICTEILCTBYIOIINN B
OCHOBHOM O 3HaHUU
MPOIIECCOB M3ydaeMOu
IUACLUIIINHEL,
OTJIMYAIOIIICS
HEI0CTaTOYHOH TITyOHHOM 1
MTOJIHOTOW PACKPBITHS TEMBI,
3HAHUEM OCHOBHBIX
BOITPOCOB TEOPHH,
HEJ0CTATOYHBIM YMEHHEM
JaBaTh apTyMEHTHPOBAHHBIE
OTBETHI M IPUBOJIUTH
MIPUMEPBI, HEJOCTATOYHO
CBOOOIHEIM BIIaJIEHUEM
MOHOJIOTHYECKOH PeYblo,
JIOTUYHOCTBIO U
MOCJIEI0BATENHHOCTLIO
OTBETA.




HeynoBneTBopuTtensHO
(ypoBeHb HE ChOPMUPOBaH)

CTyneHTOM J1aH OTBET,
KOTOPBIN COAECPKUT P
CEPBhE3HBIX HETOYHOCTEM,
0OHapYKUBAIOIINN
HEe3HaHHe MPOIIECCOB
M3y4aeMOH IPeIMETHOU
00J1aCTH, OTJINYAFOITUACS
HEersyOOKHUM PacKpBITHEM
TEMbl, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEyMEHUEM J]aBaTh
apryMEHTHUPOBaHHbBIC
OTBETHI, CJIA0bIM BJIaJICHUEM
MOHOJIOTHYECKON PEUBIO,
OTCYTCTBHEM JIOTUHYHOCTH U
I10CJIEI0BATEIbHOCTH.
CryzneHT He criocoOeH

OTBETUTH Ha BOIPOCHI
JAXKE TIPU
JIOTIOJTHUTEIIBHBIX
HaBOJSIIUX BOIIPOCAaxX
MpenoaBaTesl.

Tabmmia 4.

OuneHuBaHue NOAroTOBKH pedepaTon

4-6aypHas mKana (ypoBeHb
OCBOCHHS)

Tloka3zarenu

Kpurepun

OTyIM4HO (MOBBIIEHHBIN
YPOBEHb)

- [TomHOTA M3I0KEHUS
TEOPETHUYCCKOTO MaTepUaa;
- [IpaBUIBHOCTH W/WH
apryMEHTHPOBAHHOCTH
M3JI0KCHUS
(mocnenoBaTeNbHOCTh
NecTBU);

- CaMOCTOATEIHHOCTD
OTBETA;

- Kynberypa peun.

BbINOSIHEHBI BCE TpeboBaHUs
K HanncaHuto n 3awuTte
pedeparta: obo3HaveHa
npobrema n o6ocHoBaHa

€€ aKkTyanbHOCTb, caenaH
KpaTKui aHanm3 pasnmnyHbIX
TOYEK 3peHMs Ha
paccmaTpvBaemMyto
npobnemy n NOrnmyHoO
n3noxeHa cobcTBeHHas
nosunuus,

chopMynNUpoBaHsbI

BbIBOAbI, TEMA packpbITa
MOMHOCTbLIO, BblaepkaH
0b6bEM, cobnoaeHb!
TpeboBaHusa K

BHELUHEMY 0hbopMIIEHNIO,
AaHbl NPaBUIbHbIE OTBETbLI Ha
AOMNOMHUTESNbHbIE BONPOCHI




Xopormio (6a30BbIi YPOBEHB)

Y 10BIETBOPUTEIIHHO
(MOpOroBBIN YPOBEHB)

OCHOBHble TpeboBaHuA K
pedepaty 1 ero 3awimte
BbIMOMHEHbI, HO MPU 3TOM
AonyLeHbl Hego4éThl. B
4YaCTHOCTU, UMEKTCH
HETOYHOCTW B U3NOXEHUN
mMaTepuana; oTCyTCTByeT
noruyeckas
nocnegoBaTernbHOCTbL B
CYXOEHWsIX; HE BblaepKaH
001LEM pedrepaTa; MMerTCS
ynyLweHns B 0pOpMIEHNI; Ha
AOMONHUTENbHbIE BONPOCHI
npwv 3awmTe AaHbl HENOsHbIe
OoTBETbI

UMEIOTCH CyLLECTBEHHbIE
oTCTynneHusa ot TpeboBaHun
K pedepupoBaHuio. B
4YaCTHOCTU: TemMa ocBeLleHa
n1Wb

YaCTUYHO; OMNYyLEeHbl
dakTnyeckme owmnbkun B
cogepxaHum pedeparta

Unu npu oTBeTe Ha
AOMOoNHUTENbHbIE BONPOCHI;
BO BpeMs 3aLuTbl
OTCYTCTBYET

HeynosierBopuTenbHO
(ypoBeHb HE cOpPMUPOBaH)

BbIBO

Tema pedepaTa He

packpbiTa, o6Hapy>xuBaeTcsi
CyLLEeCTBEHHOE

HeENnoHMMaHwune I'IpO6J'IeMbI

Tabmmia 5.

OuneHuBaHue 0TBETA HA 3a4eTe

4-0anpHas MIKaa
(YpOBEHb OCBOCHHUS)

«
3

Iloka3zarenu

Kpurepun




OTM4HO (TMTOBBIIEHHBIN
YPOBEHB)

Xoporto (6a30BbIit
YPOBEHbB)

- [TonHOTA M3MOKEHUS
TEOPETUYECKOTO MaTepuala,

- [IpaBunbHOCTD W/WIH
apryMEHTHPOBAaHHOCTh
W3JIOKCHHUS
(mocneoBaTeIbHOCTD
JIEHCTBUI);

- CaMOCTOSITETLHOCTh OTBETA,
- Kynberypa peun.

BbIMOSHEHbI
BCE

TpeboBaHus K
HanMcaHuWIo 1 3awmTe
pedepata: ob6o3Ha4veHa
npobnema un
obocHoBaHa eé
aKTyanbHOCTb, caenaH
KpaTKkui aHanms
pasnnyHbIX TOYEK
3peHunst Ha
paccmaTpvBaemMyto
npo6rieMy 1 FIOTMYHO
n3noxeHa cobCcTBeHHas
nosunuus,
cchopmynupoBaHb!
BbIBOAbI, TEMA
packpbiTa

NOMHOCTbIO, BblaepXaH
06BEM, coboaEHbI
TpeboBaHus K
BHELLUHEMY
0bOpMIEHNIO, AaHbI
npaBurbHble OTBEThI HA
OOMOSTHUTENbHbIE
BONPOCHI

OCHOBHble TpeboBaHus K
pedepaTy 1 ero 3awmrte
BbIMOSIHEHbI, HO NP
3TOM AOMyLLEHbI
Heno4EeThl. B
4YaCTHOCTU, MEIDTCS
HETOYHOCTU B
N3NoXeHnn matepuana;
OTCYTCTBYET Jlornyeckas
nocnegoBaTernbHOCTb B
CYXOEHWUsIX; He
BblAep>KaH 06bEM
pedepara; umetoTcs
ynyLieHns B
odopMSieHnu; Ha

[AOMNONHUTENbHbIE
BOMPOCHI NpK 3alumTe
[AaHbl HEMoJHbIe OTBETbI




VY 10BIIETBOPUTEITBHO
(TIOpPOroBbIii YPOBEHB)

nmetoTcs
CYyLLLEeCTBEHHbIE
OTCTYNNeHUs oT
TpeboBaHui K
pedepupoBaHuio. B
YacTHOCTK: Tema
OCBeLLEeHa NULLIb
4YaCTUYHO; AOMYLEHbI
dakTmnyeckne ownbkn B
cogepxaHumn pecdeparta
UNn Npu OTBETE Ha
OOMNOSNHUTENbHbIE
BOMPOChHI; BO BpeMS
3alUnTbl OTCYTCTBYET
BbIBOJ

3 HeynosnerBopurensHo Tema pedpepaTa He
P (YypoBeHb He packpbITa,
g C(bOpMI/IpOBaH) obHapyxu1BaeTcsa
o CyLLIECTBEHHOE
L HenoHVMaHue
¥ npobnemobl
Tao0mnma 5.
OueHuBaHue 0TBETA HA 3a4eTe
Onenka | XapakTepucTHKa TpeOOBaHMI K pe3yJibTaTaM aTTeCTallud B opMe 3aueTa
«3a4TeHo» Teopernueckoe copep)aHue Kypca 0CBOSHO TOJIHOCTBIO 0€3 MpoOesioB Uik B

OLLINOKU.

L[eJIOM, WK O0JIbIlel 4acThio, HEOOXOJUMbIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHuagoM cHOpPMHUPOBAHBI WIIK B OCHOBHOM C(POPMHUPOBAHBIL,
BCE WM OOJBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMmoii yaeOHbIX
3aJlaHu} BBINOJIHEHBI, OT/IeJIbHbIC U3 BHITIOJHEHHBIX 3a/IaHUN COJIEpKaT

«He 3aureno»

Teoperndeckoe cojiep>kaHle Kypca OCBOEHO YaCTUYHO, HEOOXOAMMBbIE HABBIKH
paboThI He CHOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IEIbHBIE U3 HUX,
OOJIBLIIMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHO mporpaMmoi 3a1aHuil He
BBINOJIHEHO JIMOO BBIMOJIHEHO C TPyObIMH OIIMOKAMHU, Ka4eCTBO UX

BBITIOJIHCHUA OICHCHO YU CJIOM 63,J'IJ'IOB, OIU3KHUM K MHUHUMYMY.

OnenuBaHue 0TBETAa HA IK3aMeHe

Tabmnuua 6.

Orenka XapakTepucTuka TpeOOBaHUH K pe3yJibTaTaM aTTecTaliuu B hopme

OK3aMCHa




«OTIN4HOY

Teopernueckoe copepkaHue Kypca OCBOEHO IOJHOCTBIO — 0e3
npo0esoB, CHUCTEMHO U TJIyOOKO, HEOOXOAMMBIE MPAKTUYECKHE HaBBIKH
paboThI C OCBOGHHBIM MaTepUaIoM c(hOPMHUPOBAHBI, BCE MPEyCMOTPEHHbIE
paboueii yuebHOI porpaMMoii ydeOHbIE 3aJaHHsI BBIITOJHEHBI O€3yIpeyHo,
KayecTBO MX BBINOJHEHHUS OIICHEHO YHUCIOM OajioB, OJM3KUM K
MaKCUMYMYy.

«Xoponio»

Teopernueckoe coxepixaHue Kypca OCBOEHO B LieJIoM 0e3 ImpoOelos,
HE00XO0/IMMbIE TIPAKTUYECKHUE HABBIKM PAaOOTHI C OCBOGHHBIM MaTEpUAJIOM B
OCHOBHOM  C(OPMHPOBAHBI, MpPEIYyCMOTpPEHHblE  pabouell  yueOHOI
porpaMMoil yueOHble 3aJaHHs BBIOJIHEHBI C OTJACIBHBIMUA HETOUYHOCTSIMH,
Ka4yeCTBO BBITIOJHEHUSI OOJIBIIMHCTBA 33/IaHUI OIICHEHO YHCIOM O0aJlloB,
OJM3KUM K MAaKCUMYyMY.

«Y IOBJIETBOPUT
€JIBHO»

Teoperuueckoe copep)kaHue Kypca OCBOCHO OOJIbLIEH YacTbio, HO
npobensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HeoOXoJIuMble
NPAaKTUYECKHE HABBIKM PAa0OThI C OCBOCHHBIM MAaTEpHUAIOM B OCHOBHOM
c(OopMHpOBaHbI, OOJBLUIMHCTBO MPEIyCMOTPEHHBIX pabodeil yueOHOI
pOTrpaMMoOil y4eOHBIX 3a/laHUH BBITIOJTHEHBI, OTJENIbHBIC U3 BBIMOJIHEHHBIX
3aJJaHU# cofiepKaT OIIUOKH.

«HeynoBnersop
HUTCIIBHO»

Teopernueckoe copepkaHrue Kypca OCBOSHO YaCTUYHO, HEOOXOIUMBbIE
HaBBIKH pa0OTHI HE CPOPMUPOBAHBI HIIK CHOPMUPOBAHBI OTACIHHBIC U3 HUX,
OOJIBILIMHCTBO MPEAYCMOTPEHHBIX paboyeil yueOHoM nmporpaMMoi yuyeOHbIX
3aJJaHUIl HE BBIMOJIHEHO JTUOO BHIOJIHEHO ¢ TpyObIMU OIIHMOKaMH, Ka4eCTBO
UX BBIIOJIHEHHSI OLICHEHO YHMCIIOM 0aiioB, OJIM3KUM K MUHUMYMY.

MaTepnam,l IJISA MPOBEACHUA TEKYIIEro U MIPOMEKYTOIYHOI0 KOHTPOJIA 3HAHHH CTyACHTOB
I[JI)I CaMOCTOSTCILHOM pa6OTI)I CTyACHTaM IMOATOTOBJICHBI CJICAYIOIUC BOIIPOCHI:




—

= 0 0 N o kWD

0.
11.

Onpenenenne U npuMepsl KOMIIAKTHBIX MOJMHOXKECTB U IIPOCTPAHCTB.

Kputepuii KOMIIaKTHOCTH ITOJAMHOKECTBA.

KomnaktHOCTH OTpe3ka u3 R.

O06pa3 KOMIAKTHOTO IMOAMHOXKECTBA.

Axcuomsl oTaenuMocTy. Kpurepuil 3aMKHYTOCTH OJTHOTOYEYHOTO ITOJIMHOKECTBA.
KommnakTHble MOIMHOXKECTBa Xayc1oppoBa MPOCTPAHCTBA.

Buekiuy KOMIakTHOTO IPOCTPAHCTBA B Xayc10p¢oBo.

[TonmpocTpancTBa xaycaop@oBa MpOCTPaHCTBA.

Kpurepuii xaycnophoBocTr npou3BeIeHUSI.

JlocTatouHoe yciaoBue XaycaoppoBoCTH (HaKTOp MPOCTPAHCTBA.

®dakTop MPOCTPAHCTBO KOMIAKTHOTO Xaycnopdosa G- mpocTpaHCTBa 1O

KOHEUHOMU IpyIe.

12.
13.
14.
15.
16.

2.

Omnpenenenne 1 MpUMEpPHI CBSI3HBIX IPOCTPAHCTB U CBSI3HBIX ITOJMHOXKECTB.
Kpurepunii ca3Hoctu. CBa3HOCT oTpe3ka u3 R.

O06pa3 CcBSI3HOTO MPOCTPAHCTBA.

OObenHEeHNEe CBA3HBIX MPOCTPAHCTB C HEMYCTHIM TTepPeCceUCHHEM.

Kpurepuii cBA3HOCTH NPOU3BEACHUS.

KonTposbHasi padora no teme « KpuBu3Ha U KpyyeHHe»

Haiigure kpuBU3HY U KpydeHHE BUHTOBOTO IyTH X = acost, y=asint, z = bt
B IIPOU3BOJILHOM TOYKE.

I[OKa)KI/ITe, 4TO AJId CJICAYIOLICTO IIYTU KPUBHU3HA paBHA €ro

Kkpyuyenuto: x =acht, y=asht, z=at;

3.

Halinure KpuBH3HY M KpyUYEHUE CIIEYIOLIErO Iy TH:

x=e y=e',z=v 21;

4.

Haiiqure TOUKH t, B KOTOPBIX KPUBU3HA IIYTH X = COS't, y = sin’t, z=cos
2tuMeeT MUHUMAaJIbHOE 3HaueHue (JIOKaJIbHOE).

Jlokaxkute, 4TO CIEAYIOMNIA MyTh IUIOCKUI, U COCTaBbTE YPABHEHUE TIIOCKOCTH,
B KOTOPOU PacroiokeH ero oopas:

1 +1 1 1
; Y = - -, Z = -
1-t - 1-t2 14+t

KOHTpOJ’leaﬂ paGOTa no teMe «KacarejbHasi INIOCKOCTDb U HOpMAJIb MOBEPXHOCTH»

1.

Hanumure YPaBHCHUA KacaTeJIbHOM IIJIOCKOCTH B HOpMaJIX K ITOBEPXHOCTH X = U +

V,Yy=u-V, Z=UuV B TOYKEC C KpHBOHHHCfIHHMH KOOpAWHAaTaMHU U = 2, v=1



2. HanumuTe ypaBHEHHs KacaTeabHOM INIOCKOCTH M HOPMAJIU K IIOBEPXHOCTH X =
u,y=u -2uv, z=u’—3 u’ v B TOUKE C JeKapTOBBIMU KoopauHaTamu (1,3,4).

3. Hanummure ypaBHeHHs KacaTeIbHOM MJIOCKOCTH U HOPMAJIA K
CIEAYIOUIEH MOBEPXHOCTH B YKA3aHHON TOUKE:
z=x’ +y’ B Touke M=(1,2,9);

4. Hanummre ypaBHeHus KacaTelNbHOMN MIIOCKOCTH U HOPMAJIH K MPSMOMY T€TTUKOMIYX
= ucosv, y=usinv, Z=av B IPOU3BOJIbHOI TOYKE.

5. JIOKaXuTe, 4TO KacarebHbIE INIOCKOCTH K TIOBEPXHOCTH Xyz=a’ 00pa3syroT ¢
IJIOCKOCTSIMU KOOPAMHAT TETPadAp MOCTOSIHHOTO 00beMa.

KonTtposbHasi pabora no teme «Tonmosornyeckue npocTpaHcTBa

l. Jlokazatb, yTo eciu Y— NOJMHOXECTBO TOMOJIOTUYECKOTO MPOCTPAHCTBA, TO
Y 3aMKHYTO

TOI/A U TOJIBKO TOraa, korma Y = Y |

2. Jokasath, uto &Y — ¥ rtorga u Toneko Toraa, koraa Y OJHOBPEMEHHO OTKPBITO
1 3aMKHYTO.

3. Jlokazar, qyro X\ ¥ = (A \Y) ).

IIpumepHBIl BApDHAHT CEMECTPOBOIO 3aaHUs

1. Ha  moBepxHOCTH C IEpBOii KBaapaTuuHoi dopmoii I = du’ + sh’udv® naitaure
JUTMHY JIMHAK U = V MEKLY TOYKaMi M| 1 M, ¢ KpUBOJIMHENHBIMU KOOpAUHATAMH (U;, U;) 1 (Us,
uz).

2. Ha MMOBEPXHOCTH C MEPBOM KBAIPATUUHOU

dopmoii I = (8u? + v?)du? + 2uvdudv + (8v* + u?)dv?
Haiigure quiHy TMHUM V= au MEXJly TOUKaMH €€ [IEPECEUEHUs C JIUHUAMU U = lnu = 2.
3. Haiinure, nox kakuMm yriaoM nepecekarorcs uHuuu + v=0,u - v =0 Ha
IIPSIMOM T'EJINKOUJIE

X =UCOSV, y = usinv, z=av.
4. Haiinnre nepumeTp U BHYTPEHHUE YTIIbl KPUBOJWHEWHOIO TPEYTOJIbHUKAU = +
av?/2, v = 1, pacIo0XeHHOr0 Ha MOBEPXHOCTH, y KoTtopoi I = du® + (u® + a%) dv .
5. HaitauTe yron Mexay JUHUSAMH V = 2U U V=-2U Ha TOBEPXHOCTH, UMEIOIIEH
nepByo Kaapatnunyo Gopmy I = du’® + dv’.
6. HaiinuTe yron Mexxay TUHUSAMH V = U+l 1 v=3-UHa IOBEPXHOCTUX =
ucosv, y=usinv, z=u’.
7. Haiimute ruiomab YeThIpeXyroJbHUKa Ha MPSIMOM TeJIMKOUIE X = UCOSV, y=usinv,
Z=av, orpaHu4YeHHoro JuHusamMu u = 0, u = a, v=0, v= 1.
8. HaiinuTe BTOpyro kBagpaTudHyIo (GOopMy IPSMOTO TeTMKOHIA X = UCOSV,y=
usinv, z= av.
9. [Tokaxwure, 4To npu J1H0O0M BEIOOpE NapaMeTpU3aLUH INIOCKOCTH BTOpast
KBaJpaTU4Hask GOpMa TOKAESCTBEHHO paBHA HYJIIO.
10.  HaiiguTe riaBHbIe HaMpaBIEHUS U IJIaBHbIE KPUBU3HBI MPSMOTO TEIMKOUIA X =
ucosv, y = usinv, z = av.



11.  Jloxaxwure, 4TO TJIaBHBIC HAIIPABICHHS MIPSIMOTO TEJIMKOMIA X = UCOSV, y = usinv, z
=av JIeJAT MOI0JIaM YTJIbl MKy HallpaBJICHUSIMHU NPSIMOJIMHEHHOMN 00pasyrolei u
BHUHTOBOU JINHUHU.
12. Brruncinre rimaBHbie KPpUBU3HBI TIOBEPXHOCTH

x=u+Vv,y=u-v,z=uv
B Touke P ¢ kpuBoIMHEHHBIMU KOOpAUHATaMU U = 1, v=1.

13.  HaiinuTe rayccoBy M CpeJHIOI KPUBU3HY MPSMOI0 TeIMKOUIA X=UCOSV, Y = usinv, z
= av.
14.  Jlokasatp, 4To eciu Y — MOAMHOXKECTBO TOMOJIOIMUECKOI0 IPOCTPAHCTBA, TO

Y 3aMKHYTO TOTJa U TOJIBKO TOrja, korjga Y = ¥,

15.  Jlokasarp, uro d¥ =¥ rtorma m TojpKo TOrMa, Koraa Y OJHOBPEMEHHO OTKPHITO
Y 3aMKHYTO.

16. Jloka3aTk, uto uto X \ ¥ = ((X£\Y) ).

17. Jlokazarh, 4TO TOMOJIOTHYECKOE MPOCTPAHCTBO X Xaycaop(}hoBo TOoraa M TOIBKO

Torja, korjaa auaroHanb D={(x,x): xx X} 3amkHyTa B X# X.

18.  Ilyctp X - koMnakTHOE Xayca10phoBO MPOCTPaHCTBO U Y - aKkTop-

MIPOCTPAHCTBO, onpeneneHnoe oroopaxkenueM f: X « Y . Jlokaxure, uto Y Torna u

TOJILKO TOr/1a Xaycaop¢oBo, koraa f- 3aMKHyTOoe 0TOOpaskeHue.

19. [TycTp A - CBSI3HOE TOAMPOCTPAHCTBO TOMOJIOTHYECKOTO TTpocTpaHcTBa X U A » YT A
. Jlokaxkute, 94T0 Y -CBSI3HO.

3K3aMeHaHHOHHbIe BOIIPOCHI

[S—

[TonsTue kpuBoit. DneMenTapHas kpuas. O01mas Kpusasi.

Perynsapnast kpuBas. CriocoObl aHATUTUYECKOTO 3aaHUST KPUBOM.

BekropHas pyHKIUS CKaTIPHOTO apryMeHTa.

[Tonsitue mpon3BoaHOM BEeKTOD f.

[TonsiTue nnTerpana BekTop GhyHkuuu f.

Oco0ble TOUKH PETYISPHBIX MJIOCKUX KPUBBIX.

Kacarenbnast kpuBoii. Teopema.

YpaBHeHHE KacaTeJIbHOW IJI Pa3IMYHbIX CITy4aeB aHATUTHYECKOTO 3aJJaHUsI KPUBOM.

Conpukacaronascs mioCKoCTh KpuBo. Teopema.

= =2 0 N ok WD

0. YpaBHeHue colrpukacaroLeiics niIoCKOCTH.
1. JInuHa n1yru KpuBoil.

12. KpuBu3Ha kpuBoid. Berurcienne KpuBU3HbI KPUBOM.

13. Paguyc u kpyr KpuBu3HbBL. LIeHTp KpUBU3HBI.

14. OBoaIOTa U SBOJILBEHTA.

15. Kpyuenue KpuBoi.

16. EcTecTBEHHBIN TpeXTrpaHHUK MPOCTPAHCTBEHHON KPUBOM.

17. ®opmynsl Opene. HaTtypanbHble ypaBHEHUS] KPUBOM.



18. IlpocTtast moBepXHOCTH (0O11asi TOBEPXHOCTH).

19. PerynspHas MOBEpXHOCTH (aHAIIUTHYECKOE 3a/1aHUe TTOBEPXHOCTH).
20. KacaTenbHast INIOCKOCTh IIOBEPXHOCTH.

21.IlepBas kBagpaTuyHas popma.

22. Ilnomanb MOBEPXHOCTH.

23. Bropas kBaapaTuuHas (opma.

24. KpuBu3Ha KPUBOM.

25. CpenHsisi 1 rayccoBa KpUBU3HA.



Caejlennsi 00 yTBep:KJAeHHMH NPOrpaMMbl HA OuYepelHOil Y4eOHBbIi ToJd M perucTpauuu
N3MEeHeHu |

YueOHsblii Pemenne Buecennnie n3MeHeHHs IToamuce 3aB.

TOJI Kadeapel kadenpoii
(Ne mporokona, nara)
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