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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUs MO IMCHUIJINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeIbHON NMPOrpaMMbl

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 yUYAIOIIHIICS TOJDKEH OBJIAIETh
CIICAYIOIIUMU pe3yabTaTaMHi 00y4eHHS 10 AUCHUILTHHE:

Pesynbrarsl 00y4eHus

dopmupyemasi KOMIIETCHIUSA
(c ykazaHueM KoJia)

[Iprmeu
aHue

3HaHUS 3HaTh OCHOBHBIC TOJIOKEHUS [IK-2: ¢rtocOBHOCTBIO
aucuumHbL «JlnepeninanbHas HOHMMATh, COBEPIIEHCTBOBATh
TEOMETPHUSI»: COBPEMEHHBIN .

. Y IPUMEHATH COBPEMEHHBIN
MaTeMaTHYECKHi aImapar, .
MaTeMAaTHYECKHUI anmapar
(GyHIaMeHTaIbHbIE KOHUENIUH 1
CHCTEMHEIE METOIOJIOTHU.

VMeHnus Ymerhb IIPUMEHATHL OCHOBHBIC MCTOIbI TIK-2: criocoOHOCTBIO
aucuumHbL «JlnpepenimansHas HOHMMATh, COBEPIIEHCTBOBATh
reOMETPHS»: YMETH COBEPLUIEHCTBOBATE .

N ¥ IPUMEHATH COBPEMEHHBIN
MaTeMaTHYECKHi almapar, .
MaTeMAaTHYECKHUI anmapar
(G yHIaMEHTaIbHBIE U IPUKIIAJHEIE
3HAHUA B TIPEIMETHOM 00IaCTH.

Bnagenns | Bianers HaBbIKaMu IPUMEHEHUSI [TIK-2: cnoco6HOCTEIO

(naBpiku / | OCHOBHBIX MCTOOB TMCLMIIIMHBL HIOHUMaTh, COBEPIIEHCTBOBATh
«AuddepennmanpHas reoMeTpus» Kak K .

OIIBIT Y [IPUMEHSATH COBPEMEHHBIN
TEOPETUUECKHUM IIPOOIEMAM, TaK U K .

eATelb- MaTeMaTHYECKUi anmapar
a BOIIPOCAM MPAKTUYECKOrO NPUKIAJHOTO P
HOCTH)

Xapakrepa.




Jucnunnuna «AuddepeHnnanbHas TeOMETpUs OTHOCUTCS K 8apUAMUBHOL YACTH.

2. Heab 1 MeCTO TUCHUNJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOorpaMMbl

JuctumuinHa u3ydaetcsi Ha 2 kypce(ax)B 3 ceMmecTpe(ax).

Lleny n3yyeHns: AMCIMIUIMHBL: 3HaTh OCHOBHBIE MOJIOKEHUS qucuuIuIiHbl «/luddepennuansaas
TEOMETPHI»: COBPEMEHHBIM MaTeMaTHUECKUH anmnapart, pyHIaMeHTaIbHbIE KOHLETINHA U CHCTEMHBIC
METOJIOJIOTHH; YMETh IPUMEHSITh OCHOBHBIE METO/IbI TMCIMIUINHBI «/{nddepeHnnansHas reoMeTpus»:
YMETh COBEPILICHCTBOBATh MaTEMAaTHUECKUH anmapar, GyHaaMeHTaIbHbIe U IPUKJIAAHbIC 3HAHUS B
IPeAMETHOM 001aCTH; OBIAJeTh HABBIKAMHU IIPUMEHEHUSI OCHOBHBIX METO0OB JAUCIMIUIAHBI
«AntdepennnanbHas reoMeTpus» Kak K TEOPETUIECKUM ITPoOIeMaM, TaK M K BOIIPOCaM IPaKTHYECKOTO
MPUKIIQJHOTO XapaKTepa.

Jlnst OCBOCHHMS IMCIMIUIMHBI HEOOXOIMMBI KOMIIETCHIINH, CHOPMUPOBAHHBIC B PAMKaX U3y4CHUS
CIICAYIOMIMX JTUCIUILINH: anredpa u TeoMeTpHsi, MaTeMaTHUeCKuil ananu3, JudQepeHnmanbHbIe
ypaBHEHHUSL.

3HaHus, MOyYeHHbIE B pe3yJIbTaTe OCBOCHUS Kypca «/lnddepennmanbnas reoMeTpus»

HeO6XOI[I/IMBI IIpU U3YUCHUU ypaBHeHI/Iﬁ C YaCTHBIMHU ITPOU3BOJHBIMU, KJAaCCHYECKOM M aHAITUTHYCCKOMN

MCXAaHUKHU, MATCMATUUICCKUEC MOJCIIM MCXAaHUKHU CINIOIIHBIX CPCA.
ITo npeaAMEeTy U METOAY CBOUX I/ICCJ'IG,I[OBaHI/Iﬁ ,HaHHbIﬁ KYpC TECHO CBA3aH C KypCaMU: anre6pa n
reomMeTpus, MaTeMaTUYCCKHUM aHaIU3.

3. Coaepxanue padoueii nporpamMmbl (00beM AMCHUIINHBI, THIILI M BUIbI Y4eOHBIX 3aHATHH,
yueOHO-MeToAn4ecKoe odecrneyeHne CaMoOCTOATeIbHOM padoThl 00y4ar0IIHMXCs)

Copepxanue paboueii mporpaMMmsl npeactasieHo B [Ipunoxennn Ne 1.

4. DoHJ OLIEHOYHBIX CpEeaACTB MO AMCHUIIJINHE

4.1. IlepeyeHbp KOMIIETEHINI ¢ YKa3aHUEM J3TaNoB X ()OPMHUPOBAHHUS B IIPOLECCE OCBOCHHUS
o0pa3oBaTtebHON nporpaMmmbl. Onucanne nNokasareseil H KpUTepueB OLleHUBAHUS
KOMITETEHIMI HA PA3JIMYHBIX 3Tanax UX (OPMUPOBAHUSA, ONNMCAHUE LIKAJ OLeHUBAHUSHA

T1IK-2:

Kon u popmynupoBka KOMIETEHIINH

MaTeMaTUYECKUW anmnapar

CIIOCOOHOCTBIO

MMOHUMATh,

COBEpIIEHCTBOBATh

n MPUMCHATH

COBPEMEHHBII

Oran [Tnanupyemblie Kpurepuu onieHuBaHMsl pe3yabTaToOB 00y4eHUs
(YpoBeHB)|  pe3ynbTaThl
OCBOEHUS o0y4YeHHS
KomrereH|  (TIOKaszarenu 2 («He 3
1IN JOCTHXKEHUS ynosierBoputen | («YnosinerBopu | 4 («Xopomo») |5 («OTauuHO»)
3aIaHHOTO YPOBHS BHO») TEJTHLHOY)
OCBOCHHS
KOMITETEHIHI)
IlepBolif BHaTh: ocHOBHBIE | OTCyTCTBHE Henonnsie Cdopmuposann | ChopmupoBan
3Tal  [MOJIOKECHHS 3HAHUH WK MPEJCTABICHHUS | bIe, HO HBIC
(YpOBEHbD )[IUCIIUTIITUHBI (¢parMeHTapHbIe | O COBPEMEHHOM | COJEpIKalline cucTemMaTuyec
JnddepeHnnanbH | MpeacTaBIeHAST | MAaTEMaTHYECKO | OTACIbHBIC KHe
st TEOMETPUSI»: 0 COBPEMEHHOM | M ammapare, pooebt IpeCTaBICHU
BHATh MaTeMaTH4ecKo | QyHIAMEHTAIbH | MPEJICTABICHUS | 510




COBPEMEHHBII M arrapare, BIX KOHIIENIUAX | O COBPEMEHHOM | COBPEMEHHOM
MaTeMaTHuecKud | pyHZaMeHTaIbH | M CHCTEMHBIX MaTEMaTUYeCKO | MaTeMaTU4YecK
@rapar, bIX KOHLIENIMUAX | METOAOJOTMAX. | M ammapare, OM amnmnapare,
(byHIaMEHTAIIbHBIC | U CUCTEMHBIX dbyHIameHTanbH | (yHIaMEHTANb
KOHLICTILINH U METOAO0JIOTHSIX. BIX KOHLIEMIMAX | HBIX
CHUCTEMHBIE Y CUCTEMHBIX KOHLICTILIHSIX U
METO0JIOTUH. METO/IOJOTUAX. | CUCTEMHBIX
METO/I0JIOTUSX
Bropoii [Ymets: npumenars | OTCyTCTBUE B nenom B nenom CdopmupoBan
3Tan  |OCHOBHBIE METOJbI | YMEHUM WU YCHEIIHOE, HO YCHEIIHOE, HO HOE YMEHHE
(YpOBEHB )[TUCHUTIIHHBI (bparMeHTapHble | HE cozepxaiiee HCII0JIb30BaTh
JuddepeHnunanst | yMeHUS B CHUCTEMATUYECKO | OT/IEIbHbIC MaTeMaTU4YeCcK
Asi TEOMETPUS, WCIIONBb30BAHUM | € poOeIb Ui anmnapar,
COBEPILIEHCTBOBATh | MATEMATUYECKO | UCIOIb30BAHUE | UCIIOIB30BAHUE | IPUMEHATH
MaTeMaTU4eCcKUil | ro ammapara, MaTeMaTU4YeCcKO | MaTeMaTH4ecKo | pyHIaMEeHTalb
arnmapar, (dyHIaMEHTaJIBH | IO ammapara, o amnrnapara, HBIC U
[IPUMEHSATH bIX U ¢dbyHnameHTanbH | pyHAaMEHTaNbH | MPUKIAIHBIC
(byHIaMEHTaJIbHBIC | TPUKIIATHBIX bIX U BIX U 3HAHUS B
M IPUKJIagHBIE 3HaHUH B MPUKJIIATHBIX MPUKIIATHBIX peAMETHOU
BHAHUS B MIPEAMETHON 3HaHUH B 3HaHUH B oOnacru.
MpeIMETHOM o0JacTu. peaIMETHON MpeaIMETHOM
o0nacTu. o0JacTy. o0JacTu.
Tperuit Bnanets: HaBbikamy| OTCYyTCTBUE B nenom B nenom 'YcneniHoe u
dTan  [IPUMEHEHUS BIIAICHHS YCIICIIIHOE, HO HE |yCIIECIIHOE, HO CUCTEMATUYECKO
(YPOBEHB )OCHOBHBIX METOMOB | };rrr CUCTEMATUYECKOE (CoJIepKallee € BJIaJICHHE
ITUCITUTITUHBI (bparmenTapHoe ~PBUlaNCHHE OTIETbHBIE HABBIKAMHU
JuddepeHnnaibH BITA/ICHIIE HaBBIKAMH poOeIbI MPUMEHEHUS
st TEOMETPUSD) KAK |yap:veny o MpUMEHEHUS BJIaJICHUE OCHOBHBIX
K TEOPETHYCCKHM  |nvieenus OCHOBHBIX HaBbIKAMU METO/I0B
pobGieMaM, Tak M Kooy opHbIx METOJIOB MpPUMEHEHUS TUCITUTUTIHBI
BOITPOCAM METOIOB MU CITUTUINHBI OCHOBHBIX JIuddepenman
[IPAaKTHYECKOTO IMCIIAIUTHHBI «Iuddepennnans MeTo10B bHas FEOMETPUS»
MPUKJIIATHOTO Jlupdeperuuany Ha7 TCOMETPHS)  UCIHUITAHBI KaK K
XxapakTepa. Hast  reomerpusyKaK K «JIuddepennmans [reopeTu4ecKkum
Ak (TEOPETUYECKUM  Hast TEOMETPHA»  [IpobIeMam, Tak
TeOpETHIECKIM mpoOiemMam, TaK U KaK K M K BOIIpOcam
npoGiemam, Tak MK BOTPOCaM TEOPETUYECKUM  [IPAKTUYECKOTO
" BorpocamIPAKTHHIECKOTO npoOriemMam, TaK U [MPUKIATHOTO
npakTHueckoro  [1PMKIAIHONO K BOIIpOCam XapakTepa.
NPUKIATHOTO XapakTepa. MPaKTUYECKOTO
xapakTepa. PUKIATHOTO
XapakTepa.

KpurepusiMu OnieHUBaHUS SIBISIOTCS Oajliibl, KOTOPBIE BBICTABIIAIOTCS MPENOAABATENIEM 33 BHJIBI
NeSITeIbHOCTH  (OLIGHOYHBbIE CpEJICTBA) MO MTOraM H3y4dyeHUs Mojayied (pa3fesioB IHUCHUILUIMHBI),
NEPEUYMCICHHBIX B PEUTHHI-TUIAHE JUCHMIUIMHBI (0715 9K3aMeHa. TEKYIIHUH KOHTPOJb — Makcumym 40
OaJIsIOB; PYOEKHBIM KOHTPOJIH — MakcuMyM 30 06aiioB, moompuTenbHble 0amuiel — MakcumyM 10; odzs
3auema: TEKYUIMH KOHTPOIb — MakcuMyM 50 GayioB; pyOexHBIH KOHTpOJIb — MakcuMyM 50 06aios,
MOOIIPHUTEIBHBIE 0alTBl — MakcuMyMm 10).

[Ikasb! OLEHUBAHUS:

(Ons1 ox3aMeEHQ:

oT 45 110 59 6am10B — «yIOBJIETBOPUTEIHHOY;

oT 60 10 79 6aTOB — «XOPOIIOY;



ot 80 0aIOB — «OTJIIMYHO).

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH NHbIe MATEPUAJIbI, HEOOX0AMMbIe /IJIsl OLIEHKH 3HAHM,
YMEHHUIi, HABBIKOB U ONbITA JeSITeJILHOCTH, XaPaKTePU3yOUIMX 3TaNbl JopMUPOBAHUSA
KOMIIeTEeHIIUI B mpolecce 0CBOeHUs1 00pa3oBaTeibHOI nporpaMmbl. MeToanyeckue
MaTepHuaJibl, ONpee/slue NPoue1ypbl OHeHUBAHNS 3HAHUI, YMEHUI, HABBIKOB H ONBITA
NAesiTeJIbHOCTH, XapaKTePU3yoIMX 3Tanbl (JopMUPOBAHUS KOMITETEHIUH

Ortanel Pe3ynbraTel 00yueHust Kommerenims O1LeHOYHbBIE
OCBOCHUS CpeJicTBa
1-i sTam 3HaTh OCHOBHBIE ITOJIOKECHHUS TIK-2: cnocoOHOCTBIO JlabopaTtopn
JHUCIHAIIINHEI TOHUMATh, bIe pPabOTHI,
3HaHus «Inddepennmanpuas JK3aMeH

COBCPUICHCTBOBATHL U

TEOMETPHUSI»: COBPEMEHHBIN .
IIPUMEHATH COBPEMEHHBIN

MaTeMaTHYECKUH armapar, 8
(GyHaMenTanbHble KoHLenuuy 1 | MATEMATHHICCKIN ariiapat
CHCTEMHBIC METOJIOJIOTHH.
2-1i JTan YMeTh NIPUMEHSATh OCHOBHBIE IIK-2: ctocoOHOCTBIO Jlaboparopu
METO/IbI TUCIUILITHHBI OHHUMAT, bIC Pa0OTHI,
Ymenus «duddepennmansuas 9K3aMeH
COBEPIIICHCTBOBATh U
TCOMETPHS». YMETh

COBEPIIICHCTBOBATH 8
MaTeMaTHYEeCKuil anmapar, MaTeMaTHYECKUH armapar
dbyHIaMEHTaJIbHBIC U

NPUKJIA/IHbIC 3HAHKS B
PEeIMETHOM 00JIACTH.

IIPUMEHSATH COBPEMEHHBIN

3-1i aTan Bnaners HaBbikamu puMeHEHUsT | [TK-2: ci0COGHOCTBIO JlaGopaTtopHn
OCHOBHBIX METOJIOB JUCHHUILIAHBL | 1o bI¢ PabOTHI,
2
Bnagets «Inddepennmanpuas JK3aMEH

COBCPUICHCTBOBATDH U

HaBbIKaMH TCOMETPU» KaK K TCOPCTHICCKUM o
IMPUMCHSATH COBPEMCHHBIN

npoGiemMaM, Tak ¥ K BOIPOCam
IPAKTHYECKOTO TIPUKIIAHOTO MaTeMaTHICCKUH allapat
XapakTepa.

4.3. Peiimunz-nnan oucuuniunsl
PeitTuHr—171aH AMCHMIUIMHBI TIPEICTABIICH B MPUJIOKEHUH 2.
IK3aMeHAHOHHbIE OMJIEThI

CrtpykTypa 3K3aMeHallMOHHOro Oujera: 2 Bompoca. [lepBelii Bompoc U3 TEOPHUH KPUBBIX B
€BKJIMJIOBOM IIPOCTPAHCTBE, BTOPOU BOIIPOC U3 TEOPUU ITOBEPXHOCTEN.

BOHpOCLI JJIs1 OK3aMCHa.

=

Heo6xoanMele cBeieHUS O BEKTOP-(PYHKIUAX, OCHOBHAS JIEMMa.

2. OmpeneneHue KPUBOM, TIPOCTHIC, PETYISIPHBIE KPUBBIE, KacaTeIbHBIN BEKTOP. DKBHBAJICHTHBIC
KpHUBbIE, HATypaJbHbIN napaMeTp. TeopeMa 0 HaTypaJlbHOM IMapaMeTpU3alui KpUBOM.

KpuBusna kpuBoi, paauyc kpuBu3Hbl. KpuBbie 0011ero tumna, BEeKTOp TJIaBHOM HOPMai KPUBOM.
basuc ®pene kpusoii, popmyiisl Ppene.

[Inockue kpuBsle. Kpurepuil IIOCKOCTH KPUBOU.

ok w



10.

11.

12.
13.
14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24,

25.

®opmyiel peHe ISl KPUBBIX C IPOU3BOJIBHBIM IIAPaMETPOM.

dopmyIibl U1 KpUBU3HBL, KpyueHHs U 6a3uca @peHe /Ui KPUBBIX ¢ IPOU3BOIBHBIM ITapaMETPOM
(teMma u Teopema).

Crpoenne KprBO BOJM3U HEKOTOPOH €€ TOYKH; COMPUKACAIOIIASCS, HOpMAJIbHAS
CIPSAMIIAIONIAs MJIOCKOCTH.

TeopeMma cylecTBOBaHUS U €AMHCTBEHHOCTH KpUBBIX. HaTypanbHOE ypaBHEHUE KPUBOM.
IIpenBapuTenbHble TOHATHS O BEKTOP-(QYHKIMSX OT IBYX IepeMeHHbIX. [lapameTpuzanus,
3JIEMEHTapHAask TOBEPXHOCTh, KPUBbIE HA MOBEPXHOCTH, AU Peomopdu3m. DKBHUBaAJICHTHbIE
napamMeTpu3aluHm.

[TpuMepbl NOBEPXHOCTEN: MIMHAP, TOBEPXHOCTH BPALIEHHUS, JINHEIUaThle IOBEPXHOCTH U UX
YacTHBIE clyyan (KOHYC, IMIMHPUYECKas TOBEPXHOCTh, IIOBEPXHOCTh KacaTeNIbHBIX, HOpMaJIei
1 OMHOpMAaJeh).

KacaTenpHast I0CKOCTh U KacaTelbHOE MPOCTPAHCTBO. TeopeMa 0 KacaTelbHBIX BEKTOPax
IIOBEPXHOCTH.

Teopema 0 KOPPEKTHOCTH OIPEAEIICHHS KacaTeIbHOTO MPOCTPAHCTBA.

IlepBas kBagpaTnuHas popma nosepxHoctu. Ee npumeHeHus.

OTtobOpaxkeHus moBepxHocTe, muddepeHnunan oroopakeHus MoBepxXHOCTeH, T heoMopPhU3MBI
MMOBEPXHOCTEH, TeopeMa o auddeomopdusmax.

N3omeTrpun eBKIIMI0BBIX TpocTpaHcTB. M3oMeTpun nosepxHocred. Teopema 1 (o coBnagenuu |
KBaJpaTUYHBIX (OPM IIPHU U30METPHSIX), TeopeMa 2 (0 COOTBETCTBYIOLIUX KPUBBIX ITPU
U30METPHUSIX).

ITpumMeps! BbIYKCIICHUS IEPBOM KBaIpaTUYHOM (POpMBI (IJIOCKOCTh, LMIMHAP, TOBEPXHOCTD
BpAICHHS, KATCHOU/I, TeITMKOU, JINHEHYAThIE TIOBEPXHOCTH).

BekTop HOpMamnu K MOBEPXHOCTH, HOPMAJIbHbIE CEYEHUs, OTHOCUTEIbHASI KPUBU3HA HOPMAJIBHOTO
ceueHus, QyHKIMS HOPMATbHOW KPHUBHU3HBI TIOBEPXHOCTH.

Bropas kBagparuunas popma, BblYHCIEHUE PYHKIIMU HOPMAJIbHOM KPUBU3HBI Ye€pE3 NMEPBYIO U
BTOPYIO KBaJIpaTUYHbIE (DOPMBI.

HNunukarpuca /{ronena.

['maBHBIC KPUBU3HEI U TTIaBHBIE HAIIPABICHUS MOBEPXHOCTH. [loHas M cpeHsist KpUBU3HA
noBepXHOCTU. Haxox1eHue ri1aBHbIX KPUBU3H U IVIaBHBIX HANpaBJIEHUH MOBEPXHOCTH.

Jlemmbl u3 kypca anredpsr (JI11-J14).

JleMMa o0 puBeCHUH NEPBON U BTOPOH KBaipaTH4HbIX (opM, popmyna Ditnepa.
JlepuBalinoHHble ypaBHEHUS oBepxHOcTell. Teopema (hopmyinsl At cumBosioB Kpucroddens).
HepuBanuonnslie ypaHeHus ['aycca u Belinraprena.

I'eone3nyeckast 1 HOpMaJIbHast KPUBU3HBI KPHBOM HA IOBEPXHOCTH. [ eoe3nueckue TMHAN 1 UX
HKCTPEMaJIbHOE CBOMCTBO.

O06pas3elr SK3aMEHAIIIOHHOTO OUIeTa:

1. HeoG6xoaumblie cBeACHHSI O BEKTOP-(QYHKIUSAX, OCHOBHAS JIEeMMa.
2. KacarenbHas INIOCKOCTh M KacaTelIbHOE IMPOCTPaHCTBO. TeopeMa 0 KacaTeabHbIX BEKTOpax
MTOBEPXHOCTH.

PI'bOY BO «bamkupckuii rocyAapcTBEeHHBIH YHHBEPCUTET»
dakyJbTeT MATEMATUKH U HH(POPMALIMOHHBIX T€XHOJIOT il
Kadenpa Boiciueii aaredpbl 1 reoMeTpuu
Hanpasnenue noarorosku 01.03.02 IlpuknanHas MaTeMaTuka 1 MHGOpMaTHKa

mucuuinHa: «/Iuddepennuaibias reoMerpus»,

DK3aMeHAIMOHHBIN onyteT Nel




3aBenyroumii kadeapoit 1.¢.-M.H., Ipod. b.H. Xabubynnun

ITepeBoa orenku u3 100-6aIpHOM B ATHOAIUIBHYIO POU3BOIUTCS CIACAYIOIIMM 00pa3oM:
- otiaHO — oT 80 710 110 6ammoB (Bkimtovas 10 moompuTenbHbIX O6aIioB);
- xopoio — ot 60 1o 79 6aoB;
- YIOBJIETBOPUTEIBHO — OT 45 10 59 Gamios;
- HEYJIOBJICTBOPUTEILHO — MEeHee 45 0ajuioB.

Kpumepuu oyenku (6 oannax):

- 25-30 6annoe svicmasnsaemcs cmyoenmy, eciu CmyoeHm Oajl NOIHble, paA36epHymbvle Omeemsvl Ha
8ce meopemuyeckue ONpocvl dbuiema, NPOOEeMOHCMPUPOBATL 3HAHUE PYHKYUOHATILHBIX 803MON’CHOCMEL,
MEPMUHONIO2UU, OCHOBHBIX JIEMEHMO8, YMeHUe NPUMEHIMb MeopemuyecKue 3HaHUus npu 6blnoJHeHUU
npaxkmuueckux 3a0anuti. Cmyoenm 6e3 3ampyOHeHUll Omeemui Ha 6ce OONOJHUMENbHbLE 8ONPOCHL,

- 17-24 6annoe svicmasgnsiemcs cmyoeHmy, eciu CmyOeHm PAcKpull 8 OCHOBHOM MeopemuiecKue
80NPOCHI, OOHAKO OONYWEHbl HEeMOYHOCMU 8 ONnpedeleHUul OCHOGHbIX nouamuu. IIpu omeeme Ha
O00NONHUMENbHbIE BONPOCHI OONYUEeHbl HeDOIbUIUEe HEMOYHOCU,

- 10-16 6annos evicmaenisemcs cmyOoeHmy, eciu Npu omeeme HA MeopemuyecKue 60NpoChl
CMYOeHmMOoM OONYUIeHO HECKOIbKO CYUWEeCMBEHHbIX OUWUDOOK 8 MOIKOBAHUU OCHOBHBIX NOHaAmul. Jloeuka u
NOJIHOMA Omeema cmpaoarom 3amMmemHbIMU U3bAHAMU. 3amemubl nNpobevl 8 3HAHUU OCHOBHBIX MEMO008.
Teopemuueckue 80npocvl 6 Yeiom U3L0HCeHbl OOCMAMOYHO, HO C NPONycKamu mamepuanda. Mmeromcs
NPUHYUNUATbHBIE OWUOKU 8 I02UKe NOCMPOeHUs Om8ema Ha 80Npoc,

- 1-10 oannoeé svicmasiiemcs cmyOeHmy, eciu Omeem HA MeopemuiecKue B0npoCyl
ceudemenbcmayem o HeNOHUMAaHUU U KpatHe HenoIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo0oos. Cmyodenm
He CMO2 omeemums Hu Ha 0OUH OONOJIHUMENbHBIU 80NPOC.

3aganus 105 JadopaTopHoil padoThl
Onucanue 1abopaTopHbIX padoT.

B Tedenun cemectpa 00ydaronirecs BHIMOIHSIOT 3 JJA0OPaTOPHBIX paOOTHI M CAAIOT OTYETHI.
IlepBas naboparopHas paboTa COCTOUT U3 ABYX 33JJaHUI MO CEMb ITYHKTOB B KXJIOM U3 TEOPUU KPUBBIX,
Bropas u Tpetbs 1abopatopHbie pabOTHI COCTOST U3 YEThIPEX 3aJaHuid, cBsi3aHHbIX ¢ | 1 |1
KBaJIpaTUYHBIMU (hOpMaMH, COOTBETCTBEHHO.

JIaGoparopHas pabota Nel. Kpussble.
JlaGoparopHas padota Ne2. [TosepxHoctu. IlepBas kBanpaTuunas ¢popma.
JIaGoparopnas pabota Ne3. [ToBepxHocTH. Bropas kBaapatuuHnas popma.

[Ipumep BapraHTOB 1a00PaTOPHOUN pabOTHI:

JIaGoparophas pabota Nel.

Haiitu: 1) 6a3uc ®pene, 2) KpUBU3HY M KPYUEHHE KPHBOii, 3) COMPHKACAIOIIYIOCS TIOCKOCT, 4)
HOPMAJIBHYIO TUIOCKOCTB, 5) CIPSMIISIONIYIO TUIOCKOCTb, 6) KacaTeIbHYIO U HOpMallb, /) OMHOPMAJb IS
KpHBOM:

1. x=3t% y=3t+t3 z=3t—1t3

2. x=Int, y=t? z=2t.

JlabopaTopHas padota Ne2.
Haittu:

1) mepBylo KBaIpaTHUHYIO (OPMY MOBEPXHOCTH;
2) KacaTrelIbHYIO TNIOCKOCTh K TIOBEPXHOCTH;



3) yron mepecevdeHus MEXKLy KPHBBIMH;
4) nMHY IyTH KpHBOM ¥ = u? MexIy TOUKaMH IIepPECEYEHHs €€ C KDHBBIMH.
nns nosepxHoctd r(u,v) = ((v + 1cosu, (v + 1) sinu, v3).

JlabopaTopHas padora Ne3.

Haiitu:
1) BTOpYIO KBaApaTUUHYIO (HOPMY HOBEPXHOCTH;
2) KpHUBU3HY HOPMAJILHOTO CEYEHHsI TOBEPXHOCTH B HAIIPABJIICHHH KacaTeIbHOIO BEKTOpa K KPHUBOM
u—2v=3;
3) TJIaBHBIC KPUBU3HLBI U T'JIABHBIC HAITPABJICHUA ITOBECPXHOCTHU,
4) JTMHMYM KPMBH3HEL
ns mosepxHoctH r(u,v) = ((v + 1)cosu, (v + 1) sinu, v3).

Onucanue MCTOAUKH OLICHUBAHUA:

Kpurepuu ouenku (B 6ajiiax):

3a KaXkJpli MPaBUIIBHO PELIEHHBIN IIYHKT B IIEpBOH J1a00paTopHOil paboTe BhICTABIsAETCS CTYACHTY 1
0asu1, 3a KaX/IbIH MPaBUILHO PEIIEHHBIHN MyHKT BO BTOPOH U TpeTel 1abopaTopHOil paboTe BhICTABISIETCS
CTyIeHTY 2 6ayia. MakcHMalbHBIN 0aJiT 3a TIepBYIO J1abopaTopHyo padoty 14, 3a BTOPYIO U TpeThio 8.
Bcero makcuManbHOE 4MCIIo OaJIOB 3a J1abopaTtopHbie padoTsl 30.

AyautopHasi padora

B Teyenuu cemecTpa B ayIuTOpUU 00yUaIOLIUECs PEUIatoT 3aJa4d U CIAl0T OTYETHI MO TaOOPaTOPHBIM
paboram. 3amauu O6epyres U3 cOOpHUKA 3a]1a4, YKA3aHHOTO B CIIHCKE OCHOBHOMW JIMTEPATYPHI IO
HOMEpPOM 2.

Onucanue MCETOAWKHU OLICHUBAHUA:

Kpurtepuu onenku (B 6ajax):
3a mpaBUIIBHO PELICHHYIO 3aJ1auy CTYJIEHTY cTaBUTCs 2 Oana. MakcuManbHBIN Oail 3a ayIMTOPHYIO
pabory 40.

5. YueOHO-MeTOAUYECKOe U HHPOPMAINIUOHHOE O0ecTieueHne T CUUIITUHBI
5.1. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHON y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM /151 OCBOCHHUS
AUCHUTINHBI
OcHoBHas iMTEeparypa:

1. ITansxenckuii B.11. Beenenue B nuddepenunansayro reomerputo. Cankr-IlerepOypr: Jlans, 2015.
[DnexTpoHHBIH pecypc]: https://e.lanbook.com/book/67459.

2. lapos I'.C., llenexoB A.M., [llecrakoBa M.A. CoopHuUK 3a1a4 110 AuddepeHIInaIbHON TeOMETPHH.
Mocksa: MIITHMO, 2005. [ DnexTpoHHBIi pecypc]: https://e.lanbook.com/book/9440

JlonoJIHMTeIbHAS JIUTepaTypa:

3. HoBukog C.I1., TaitmanoB U.A. CoBpeMeHHbIE T€OMETPUUECKUE CTPYKTYPHI U 1osisi. MockBa:
MIITHMO, 2005. [9nexTponnsiii pecypc]: https://e.lanbook.com/book/9379.

5.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIEeKOMMYHUKAIIUOHHOH ceTu «HTEepHET» M
NPOrpPaMMHOI0 ol0ecrie4eHnsl, He0OXOAUMBIX /ISl OCBOCHMS 1M CHUILTHHbBI



1. DnexktponHas 6udauoreunas cuctema «29b baml Yy»- https://elib.bashedu.ru/

2. OBC «YHuBepcuteTckas 6ubaroTeka onaiiay https://biblioclub.ru/

3. OB5C «JIAHbB» http://www.bashlib.ru/echitzal/

6.MaTepHa.]]bHO-TeXHI/I‘leCKaﬂ 6333, H606X0)1HMaﬂ AJIS1 OCYHIECTBJICHUSA 06pa30BaTe.ﬂbHOFO

npouecca mo IMCHUIIJINHE

HanmeHoBaHHe cIeNHAJBLHBIX® MOMEIEHHH
M MOMEIeHUH JJIsl CAMOCTOATEIbHOM
padoTHhI

OcHaIeHHOCTh cHeUaTbHBIX
NMOMeIleHUH U MoMeleHu 15
€CaMOCTOATEIbHOM PadoThI

IlepevyeHs TULEH3HOHHOTO
NMPOrpaMMHOI0 odecrnedyeHus.
PexkBu3HTHI
MOATBeP:KAAI0IIero
JOKYMeHTa

1. yueonas ayoumopus ons npogedenus
3AHAMUI 1eKYUOHHO020 muna: ayauropust Ne
528 (pu3uKo-MaTeMaTHICCKUI KOPITYC -
yaebHoe), ayauropus Ne 530 (pusuxo-
MaTeMaTHIECKUI KopIryc - yaeOHOe)

2. yuebHasn ayoumopus 01sa npoeedenus
3anamuii ceMunapcKozo muna: aynuropus Ne
511 ($pu3uKo-mMaTeMaTHIECKHUiT KOPILYC -
yuebHoe), Ne 526 (pusuko-mareMaTuaecKuii
Kopmyc - yueOHoe), ayautopust Ne 527 (puzuko-
MaTeMaTHYeCKHid KOPIyC - yueOHoe),
ayauropus Ne 528 (pu3uko-MaTeMaTHYCCKHIMA
KOpITyC - y4eOHOE)

3. yuebnasa ayoumopusn 0nsa npoeedenus
2PYNNoewIX U UHOUBUOYATbHBIX
koncynsmayuii: aynuaropus Ne 511 (puzuko-
MaTeMaTHIecKuil Kopiyc - yaeOHoe), Ne 526
((pm3HKO-MaTeMaTHYECKHIA KOPITYC - YIeOHOE),
aynuropus Ne 527 (pu3uko-MaTeMaTHISCKIHA
Kopmyc - yueOHoe), ayautopust Ne 528 (puzuko-
MaTeMaTHYeCKHid KOPIyC - yueOHoe),
aynutopust Ne 530 (pusuko-mareMaTuaecKuit
KOpPIYC - yueOHOe)

4. yueonas ayoumopus 0ns meKyuiezo
KOHMPONA U RPOMEIICYMOUHOU Ammecmayuu:
ayauropus Ne 511 (pu3uko-MareMaTHIECKIHA
Kopiryc - yaeoHoe), Ne 526 (pusuxo-
MaTeMaTHYECKUI KopIryc - yaeOHoe),
aynuropus Ne 527 (pu3uko-MaTeMaTHISCKIHA
KopIryc - yaeOHoe), ayauropus Ne 528 (pusuxo-
MaTeMaTHYeCKHid KOPIyC - yueOHoe),
aynutopust Ne 530 (pusuko-mareMaTuaecKuit
KOpPIYC - yueOHOe)

5. nomewenus ons camocmosmenvHol
pabomuwr:

YUTaIbHEIA 3271 Ne2 (pu3MKo-MaTeMaTHIeCKUit
Kophyc - yuebHoe)

Aynutopus Ne511
VuebOnas Mebelb, T0CKa HAaCTEHHAS
MeJoBasi, MyJIbTHMEINA IPOCKTOP
Mitsubishi EX 320U 3D 2.4kr.,
sKkpaH Ha mratuBe DraperDiplomat
(1:1) 84/84* 213*213 MW,
KOMIIBIOTEP B COCTaBE: CHCTEMHBIN
6ok DEPO 460MD/3-
540/T500G/DVD-RW, mouurop 20".

Aynutopus Ne526
VYueOnas MeOenb, T0CKa HAaCTEHHAS
MeJoBas

Aynutopust Ne527
YuebHast MeOenb, JOCKAa HACTEHHAS
MeJoBas

Aynutopus Ne528
YuebHast MeOenb, JOCKAa HACTEHHAS
MeJoBas

Aynutopus Ne530
VYueOnas MeOelb, T0CKa HACTEHHAS
MeJIoBas

YuranbHblii 3270 Ne2
VY4yebnasa mebenb, yueOHO-HarIsIIHbIE
mocoOus, CTEH]T TI0 TOXKapHOH
0€e301aCHOCTH, MOHOOJIOKH
CTalMOHApHEIC — § 1T, MpUHTEp — 1
LIT., CKaHep — 1 mr.

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. ToroBop Ne
104 ot 17.06.2013 r. JInnenzuu
OeccpovHEIe.

2. Microsoft Office Standard
2013 Russian. JTorosop Ne 114
or 12.11.2014 r. JInueusun
OeccpoYHEIE.



https://elib.bashedu.ru/
https://biblioclub.ru/
http://www.bashlib.ru/echitzal/

[Tpunoxenune Ne 1

MMWHOBPHAYKH POCCHHN
®I'bOY BO «bAIIKUPCKUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
OAKVIIBTET MATEMATHUKU 1 THOPOPMAILIMOHHLIX TEXHOJIOI' MU

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

mucrumuinabl «Jluddepennmanpaas reoMeTpus» Ha 3 CEMECTP
(HaMMEeHOBaHUE AUCITUTUTHHBI)
o4Hai

thopma 00yueHus

Bun padorsl O0BeM THCHUILTAHBI
O6mas TpynoeMkocTs auctuiuinabl (3ET / gacos) 3/108
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 37,2
JIEKLIUHA 18
MTPAKTUICCKIX/ CEMUHAPCKHUX
J1a00paTOPHBIX 18

Ipyrux (rpynnoBas, MHIAUBUIyaIbHAs KOHCYJbTAIMS U MHBIC BUJIBI
yueOHOM NesTeNbHOCTH, IPelyCMaTPUBAIOIIUE padOTy 00yJaroMXCs C

npenonaasaresneM) (OKP) 1,2

Y4eOHBIX YacOB HAa CaMOCTOATENIbHYIO padoTy obydatonuxcs (CP) 27

Y4eOHBIX YacOB Ha MOJITOTOBKY K

sK3aMeHy/3adery/nuddepennrpoBanHomy 3adery (KoHTpoip) 43,8

®opma(bl) KOHTPOJIA:
JK3aMeH 3 cemMecTp



dopMa n3ydeHuss MaTepuasoB:

OcHOBHAA U

®dopma TeKyIero

KOHTPOJIS
JICKIUH, IPAKTUICCKUE 3aHATHS, JOMONHUTENBH | 3 o O T —
No CEeMHMHAPCKHE 3aHATHS, JabopaTopHbie | asd JIUTeparypa, CAMOCTOSTEND (KOILTOKBHYMBL,
/m Tema u conepxanue paboThl, camocTosITeNbHAs paboTa U | PEKOMEHAyeMa Hoif paGoTe KOHTPOITBHBIE
TPYAOEMKOCTb (B yacax) A CTyJIeHTaM CTY/eHTOR paGoTHL
(HOMEpa u3 ’
JIK | TP/CEM | JIP | CP crimcKa) HOMIBIOTEPHbIC
TECTHI U T.II.)
2 3 4 5 6 7 8 9
Kpusbie B TpEXMEPHOM €BKJIMIOBOM IIPOCTPAHCTBE. 8 8 12 [1], [3] [2], Tm.1 81, Pemrenne 3amay,
Kpussie. CriocoObl 3a/1anusi KPUBBIX. PerynspHbie Ne2 (1)-(4); §3, OTHYET T10
1 0cOOble TOYKU KpUBOil. DYHKIMS IIUHBI 1yTH, Ne2 (1)-(4); §4, nabopaTopHOH
HaTypaJbHbII ITapamMeTp KpHBoii. Penep ®pere. Nel (1)-(4); §6, pabote
Junamuka perniepa @pene. KpubusHa u kpydueHue J\Sz; 87, Nel (1)-
KpuBOH. LleHTp u paguyc KpuBU3HBI. Berunciienue ®)
KPUBHU3HBI, KPYUCHHSI U periepa KPUBbBIX, 3aJJaHHBIX
IIPOM3BOJIHBIM TTApaMETPOM. DBOJIOTA U
9BOJIbBEHTA KpUBOU. KpuBbIe Kak TpaekTopuu
MaTepUaIbHBIX TOYCK B MeXaHuKe. Teopema
CYIIIECTBOBAHHS U CIIMHCTBEHHOCTH KPUBOIA.

2. | ['eomMeTpus MOBEPXHOCTEM. 10 10 15 [1], [3] [2], T'n.1§8, Pemenue 3aau,
ITapameTpHuYecKoe 3aaHue TOBEPXHOCTH. (1)-(4); §10, (1)- OTHET 110
KpuBoMHeHbIE KOOPJAMHATHI HA TOBEPXHOCTH. (5); §11, Nel 11abopaTopHON

D)-(®; §12, (1)- pabote

3amMeHa KpUBOJIMHENHBIX KOOPJINHAT Ha
MIOBEPXHOCTH.

KacarenpHast IIIOCKOCT M KacaTEIbHOE
IIPOCTPAHCTBO NOBEpXHOCTU. IlepBas
KBasipaTuyHasi (opMa OBEPXHOCTH U €€
IIPUMEHEHUS.

HopwmaibHblli BEKTOp MOBEPXHOCTH, HOPMAJIbHBIE
Ce4eHUs NOBEPXHOCTU. DYHKIUA HOPMAIBHOU
KPUBU3HBI IOBEPXHOCTH, BTOPast KBaJpaTUYHAs
¢dopma nosepxHoctu. Muaukatpuca /lronexa.
XapakTepusanys TOYeK IOBEPXHOCTH, TJIABHBIC

(4).




KpUBU3HBI, ['ayccoBa U cpeHsisi KpUBU3HA
MOBEPXHOCTU. BhIUMCIICHNE TTIABHBIX KPUBU3H.
HepuBarmonnsie popmyisl BaitHraprena.
Beruncnenue cumBonoB Kpucroddens uepes

KO3 PHUITUEHTHI TEpBO KBaAPATUIHOW (POPMEI.
I'eone3ndeckas 1 HOpMalibHAsT KPUBU3HBI KPUBOU
Ha MOBEPXHOCTH. ['eoie3ndeckue TMHUN U UX
HKCTPEMAJIbLHOE CBOMCTBO.

BCET0 9aCOB:

18

18

27




[Tpunoxenue Ne 2

PeliTHHT — IIIaH AMCHHUILIMHBI

Juddepenmanpaas reoMeTpus

(Ha3BaHME MUCHIMILIMHBI COTJIACHO paboueMy ydeOHOMY IIJIaHYy)

HarpaBJieHUE 01.03.02 IlpuknagHas MaTeMaTHKa U HTHPOPMATHKA
Kypc 2 , CEMECTp
Buabl yueOHo# 1eATeJIbHOCTH bann 3a Yucno banbt
cryacnron KOHKDETHOS | 3a/aHuH MunuManbeHblii | MakCUMaJIbHBIN
3a/laHue 3a
CEMECTp
Monayas 1.
«Teopust KPUBBIX»

Texkymuii KOHTPOJIb 0 18
1. AynutopHas pabota 2 9 0 18
Py0e:xHblii KOHTPOJIb 0 14
1. 3aueTHble 1abopaTOpHBIE PAOOTHI 1 14 0 14

Moayas 2.

«Teopusi moBepxHocrein»
Texkymuii KOHTPOJIb 0 22
1. AyautopHas pabora 2 11 0 22
Py0e:kHblii KOHTPOIb 0 16
1. 3aueTHbIe 1a00OpATOPHEIC PAOOTHI 2 8 0 16
IMoompuresbHbIE 6AIIBI
1. CtyneHueckasi OJMMITHAIA I 10 10
KOHKYpC pedepaTon
2. [lybnukanus crateit
3. PaboTa co mKoJIbHUKaMU
(Kpy»OK, KOHKYPCBI, OJTMMIIHA/IbI)
ITocemaemocTs (0271161 BBIYUTAIOTCS U3 0011el CyMMBbI HAOpaHHBIX 0aJ1J10B)
1. ITocemenue JEKIMOHHEBIX 0 6
3aHATHI
2. Ilocemenne MpakKTUYECKUX
(ceMuHapCKUX, 1a00OPaTOPHBIX 0 -10
3aHSTHUN)
HTOoroBbiii KOHTPOJIb

1. Dk3ameH 45 110




