MunncTepceTBO HAYKH U BBICIIErO obpazoBanus Poccuiickoit Denepaunu

(enepanbHOe rocyIapcTBeHHOE GHOIKETHOE obpasoBaTenbHOE yupexIeHne
BBICLIIETO 00pa30BaHUs

«Kypramckuit rocy1apcTBeHHBIH yHHBEPCHTET
(KT'Y)

Kadenpa «Dynnamentansnas MaTeMaTHkay

YTBEPXJIATO:
ITepBeIit npopexTop
/T.P.3mbi3roBa /

Pabouas nporpamma yue6Hol auciummne

HAUPOEPEHLIMAJIBHASI TEOMETPUS U TOoI10J1I0rMuA

00pa3oBaTebHOM POrpaMMBI BBICIIETo obpazoBanus —
[porpamMMsl OakanaspuaTa

01.03.01 — MaremaTuka

Hanpasnennocts : MatemaTnueckoe u NporpaMmmHoe obecrneyenue 3KOHOMHYeCKOii
NesITeTbHOCTH

®opma oGyuenus: ounas

Kypran 2021



Pa6ouyas nporpamma aucHUIUIIHEBI «/{uddepeninanbHas reOMeTpHst ¥ TOIOIOTHS
COCTaBJI€HA B COOTBETCTBHH C y4eOHBIMHU IUIaHAMH TI0 IIporpaMMe OaxanaBpuara
Marematuka(MaTeMaTHUeCKO€e H IPOrpaMMHoe obecneyenue SJKOHOMHYECKOi
NesiTeJIbHOCTH), YTBEPXKIEHHBIMH:

- 11 ouHo# ¢hopmsl o6ygenus 30.08.2021
Pa6ouas mporpamMma AMCHHILIHEB! 0100peHa Ha 3acefianuy Kadenps! « PyHnaMeHTalIbHOI

MAaTeMaTHKI»
«06» cenrsi6ps 2021 roxna, mpoTtoxon Ne 1.

Pabouyro mporpaMMy COCTaBHII
JOLEHT %//% B.C. JIyrasos

CoracoBaHo:

3aBenyromuii kademqpoi
«DyHIaMeHTaTbHAS MaTeMaTHKa» %ﬁ M.B. 'aBpunbymk

Hagansuuk YupasineHus
00pa3oBaTeIbHOM AEATENFHOCTH C.H. Cunuupin

Crenpanuct no yue6Ho-MeToIu4ecKoit pabore
Y4ebGHO-MeTOIMYIEecKOro oTaeNa

I".B. Ka3zaukoBa



1. OFBEM JUCHHUIIINHBI
Bcero: 6 3aueTHBIX €HHUIL TPY10eMKOCTH (216 axaleMHIeCKHX yaca)

Qunas ¢opma o0yueHHs

Ha Bcro CemecTtp

Buy yueGHo#t paboTsl CIAILIERY 4
AyauTopHble 3aHITHSI (KOHTAKTHas pabora ¢
npenojgaBareieM), BCEro 4acos 78 78
B TOM YHCJI€:
Jlexrpn 30 30
[TpakTHUeCKHE 3aHATHS 48 48
CaMocrosTeibHAs padoTa, Beero 4acoB 138 138
B TOM 4HCJIE:
IToxroroBka K 9K3aMEHY 27 27
IMoaroroska K KOHTPONIEHOM paboTe 18 18
Jlpyrre BHBI CaMOCTOSTENBHOM paboThI 93 93
By npoMeskyTOYHOM aTTecTAlNA IK3amMeH IK3aMeH
O0masi TPYA0eMKOCTh JHCIHIIJIMHEI H TPYI0EMKOCTH 110 216 216
ceMecTpam, 9acoB

2. MECTO JUCHHILINHBI
B CTPYKTYPE OBPA3OBATEJBHOMU ITPOT'PAMMBI

JucnunnueEa «/luddepeHiyanttias reoMeTpus W TOMOJOTHMA»  OTHOCHTCH K
obs3arensHOM wactu Onoxa I moxroroBku mo mampasienuto 01.03.01.«MaremaTrkay
HalpaBJIeHHOCTh: MarteMaTHyeckoe M IporpaMMHOe obecrievyeHre HKOHOMHYECKOH
JesATeTbHOCTH.

TpeboBanust K BXOJAHBIM 3HAHMSAM, YMEHHSM M KOMIIETEHIMSM CTYIeHTa
(opmupyloTCSl HAa OCHOBE IIPOrpaMMBI CPeJHEro (MOHOro) ofIiero 06pasoBaHMS IO
MaremaTHke (6a3oBeli ypoBeHb). CTyAeHT NOIDKEH BIafeTh OCHOBHBIMU IOHSTHSMHU
MaTeMaTHKH, YMeTh NPHUMEHSTh MX Ha IIPaKTHKe, YMeTh aHAJIH3UPOBaTh M 0606IIaTh
BOCIIPUHUMAEMYIO HH(OPMALHIO.

Ocpoenne  mucuurminael  «/Iuddepennpanstas reoMeTpEs W TOMOIOTHS» OIHPAETCS

Tak)X€ Ha 3HaHWs, YMCHHS, HaBbIKM M KOMIIETEHIIWH, npnoﬁpeTeHHme B pe3yibTaTte
OCBOCHHSA NUCIHUILIIIAH:

- MaTeMaTWYeCKHUH aHallu3,

- aHAIUTHYECKasi FeOMETPHS,

-anrebpa

HuddeperHnnanbias reoMeTpUsi W TOLONOTHS OTHOCHTCH K YUCIYy OCHOBHBIX
pasfie/ioB  COBPEMEHHOW MAaTeMaTHKH. 3HAHHE JTOro pasfiena SBISIETCS BAKHOMN
COCTaBISIOIEH OOled MaTeMaTHYeCKOH KyJbTYphl BBEITYCKHHKA. OTH 3HAHUS
HeOOXOMUMBI KaK TIPH [IPOBeLeHUH TEOPETHYECKHUX MCCIeI0BaH i B Pa3IHYHEIX 06J1aCTsIX
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MaTeMaTHKH, TaK U IIPH PEIICHHMH NPaKTHYECKHX 3a/lad U3 PasHOOOPasHbIX MPHKIIAIHBIX
obacreit.

3. INTAHUPYEMBIE PE3YJbTATBI OBYUYEHU S

OcHoBHOH Tlembl0 Kypca sBjseTcs (HOPMHPOBAHHE MATEMATMUECKOH KYJIBTYDEI
CTy/ieHTa, GyHIaMeHTalbHas IIOATOTOBKA [0 OCHOBHBIM pasienaM auddepeHuransHol
P€OMETPHH U TOIOJIOTHH, & TAK)KE OBJIaJIEHHE COBPEMEHHBIM MAaTeMaTHYECKHM aIlIapaToM
AJISL JANbHENIIETO UCTIONb30BaHHs IIPY PEIIEHUH TEOPETHYECKUX M NPHKIAaIHBIX 3aa.

Komnetenimu, hopMHpyeMsle B pe3yJIbTarte OCBOEHHUS IHUCLUIIINHEL

OIIK-1. Criocoben mpumeHATH QyHAaMEHTaIbHBIE 3HAHMS, NOTy4eHHBIE B 001acTH
MaTeMaTHYeCKUX U (WUIM) €CTECTBEHHBIX HAYK, U HMCIIOIB30BaTh UX B MPO(eCcCHOHATbHOI
IesITeIbHOCTH.

B pesysbrate u3ydeHHs TUCHUILTHHBI 00YYAIOIIUICS TOMKEH:

3HATH OCHOBHBIE IIOHATHS ¥ METO/(bI H3y4aeMbIX Pa3/IesioB;

ONPENENEHNs] ¥ CBOMCTBA MATEMAaTHYECKUX OOBEKTOB, MCIONBL3YEMBIX B JAHHON
obnacTu;

(bopMyIMPOBKH yTBEP)KASHHUI, METOBI BX JIOKA3aTEIBCTBA, BO3MOKHBIE cdepsl ux
TIPUIIOKEHHIH;

YMeTs popmymposaTh npoGieMy B TepMuHax auddepeHnHanbHoil IeOMEeTpUH U
TOIIOJIOTHH ;

PeLIaTh OCHOBHEIE THITHI 33124 ;

(hopMyIMpPOBaTh U IOKa3aTh OCHOBHEIE TEOPEMBI H3yYaeMBIX pasznenos.

Brnanets MeTonamu loKa3atelnbCTBa YTBEpKIEHH B 3TOM obnacry;

HABBIKAMH MPAKTHYECKOTO UCTOIB30BAHMS MATEMATHYECKHX METO/IOB IIPH AHANH3E
Pa3IMYHBIX 3724 .

4. COAEP)KAHUE JUCITUTLINHBI
4.1. YueGHo-TeMaTHYecKHii Ian
Ounas popma o6yuenus

P)iﬁexﬂ-x gngnp KonuuecTro yacos koHTakTHOI paboTsi ¢
Bl pTeﬂ{ ;‘Ia’ HaumenoBanue pasgena, Temer rpernojaBaTenemMi
KOHTPOM | i IHMCLHIUTHHBL
- o Jlexumnu [TpaxTHyeckue 3aHATHS
Py6ex 1 | P1 | DiemeHTEI obmelt Tonmonorun | 8 12
Py6ex 2 | P2 | Tomonorus MHOT000pa3smit 6 16
PyGex 3 | P3 | Muddeperunansnas 12 18
PyGex 4 FeoMeTpHsI
P4 | HeeBxmumoss TEOMETPHH 4 2
Hroro 30 48
|

4.2. ConepixaHue JeKIHOHHBIX 3aHATHI
Pazoen 1. Inemenmur 00weit monosnozun
Tema 1. Tononozuueckue npocmpancmea



OnpeneneHre ¥ IPUMEPHl TOMONOTHYECKOTO npocrpancTsa. [loxmpocTpancTso
TOTONIOTMYECKOT0 NIPOCTpaHCTBa. BHyTpeHHOCTS, 3aMblkanue, rpanuna. HempepeisHbie
0TOOpaXXeHHS ¥ TOMEOMOP(PU3MBI TOIOJIOTHYECKHUX IIPOCTPAHCTB.

Tema 2. Tononozuueckue unsapuarnme:

OrzenumocTs, CBAHOCTD U JIMHEHHAS CBS3HOCTH TOMONOIHYECKHX IIPOCTPAHCTB,
KOMITAKTHOCTh ¥ KOMITAKTEI B TOIIOJIOTHYECKUX ITPOCTPAHCTBAX.

Paszoen 2. Tononozus mnozoodpasuii
Tema 1. Ocrnosnvie nonsmus.

Onpenenenne i mpuMepbl MHOTOOGpPa3Hii. MHoroobpasue ¢ KpaeMm, JOKaIbHEIe
KOOpIMHATEI TOUeK MHOToobpasus. OTobpaxeHne MHOrOO6pasmii, ONpe/ie/eHre TAIKOro
MHOrooGpasus. [Tpumepsr MHOroo6pasuii: riajKue oBepXHOCTH, MaTpHYHBIE TPYIIIIHL,
[IPOEKTHBHOE IIPOCTPAHCTBO.

Tema 2. Tononormdeckye MHOroo6pasus MasbIx pasMepHOCTEH.

Knerounsie pasduenns. Teopema Diinepa. Tomonormueckas KIaccHpHUKaIusa
OPHEHTHPYEMBIX 3aMKHYTBIX TOBEPXHOCTEH, ITPOEKTHBHOE TIPOCTPAHCTEO.

Pazoen 3. Judppepenyuanvnan zeomempun

Tema 1. Kpusvie 6 mpexmeprom esxaudosom npocmparcmee.

I'eomeTpudeckie OOGBEKTBI: KpUBBIE - CIIOCOBEI 3ananus. IIpocTpancTBeHHBIE
KpuBBbIe, penep PpeHe, KpUBU3HA M KpydeHHe TPOCTPAHCTBEHHIX KPHBBIX, (QOPMYJIbI
DpeHe.

Tema 2. Ilosepxrocmu e mpexmeprom esxiudosom npocmparcmee.

IloBepxHocTH, croco6BI 3amamms TIOBEPXHOCTEeH, KOOPIMHATH HA MOBEPXHOCTH,
KacaTelbHas IUIOCKOCTb, TepBas KBajpaTHUYHAS (opma moBepxHOCTH, mMIOMmALL
[TOBEPXHOCTH, KPMBH3HA KPHBBIX Ha MOBEPXHOCTH. BTopas KBazpatiyHas Gopma U ee
CBOMCTBA, HHBAPHAHTHI I1apbI KBaJpaTHYHBIX (OPM, CpelHsAs M rayccosa KpHBH3HA
[TOBEPXHOCTH.

Tema 3. Buympennss 2COMempUs NOGEPXHOCHIU.

[Ipeamer BHyTpeHHEH TEOMETPHH TOBEPXHOCTH, Teopema I'aycca. Teomesmueckas
KPUBH3HA, F€ONE3UYECKUE INHUH U UX CBOMCTBA,

Pazoen 4. Heesrnuooss: 2eomempuu

Tewma 1. Heesrnuoosw 2eomempuu

Iunep6onuueckoe pocTpancTBo. Mozens Kanu-Kieiina miockoctu Jlo6aueBckoro.
ITonstre o cdheprueckoit u SIUTUNTHYECKOH reoMeTpHy.

4.3 IlpakTHyeckue 3anaTus

MIngp
pasziena,

HaumeHosanue u COIEpXKAHUE MPAKTHYECKHX
3aHATHI
(¢ yKazanuem yacos)

Tpynoe
MKOCTb,
qacel

Haumenoganme pasnesa, TeMbl
JMHCUHUTUTHHBI

OneMeHTE 061nett Tomonorun | Tomosormyeckne mpoc PAHCTBA
Tononoruueckne HMHBAPHAHTEL. Pybex |
OCHOBHEIE TOHSATHS

ii

Tononorus MHOTr000pasuii



Tomonoruyeckne  MHOrooOpasus  Manoii | 10
Pa3MepHOCTH
Py6ex 2 2
P3 | Iudbdepennmansuas ['eoMeTpHsI KPUBBIX B EBKIIHIOBOM 8
TEOMETPHS TIPOCTPaHCTBE
PyGex Ne 3 2,
I'eoMeTpusi TOBEpXHOCTEl B EBKIMIOBOM | 4
IIPOCTPAHCTRE
PyGex Ne4 2
BHYTpeHHSS reOMeTpHst TOBEPXHOCTEH
P4 | HeeBKiHI0BEI T€OMETPHE HeeBxitnnoBs reomerpun 2

Conmepkanue NpaKTHYECKHX 3aHATHIA
Pasoen 1. Inemenmst 06weii mononozuu

Tema 1. Tononozuueckue npocmpancmea

Ornperiesienre ¥ TpUMepE TOIOJIOTHYECKOTO HPOCTPAHCTBA. IToxmpocTtpaHcTBO
TOTIOIOrHTECKOr0 POCTPAHCTBA. BHyTpeHHOCTS, 3aMbikaHue, rpanuua. HempepsiBHbIe
OTOOPaXKEHHs X FOMEOMOP(U3MBI TONOIOTHIECKHX TIPOCTPAHCTB.

Tema 2. Tononozuueckue uneapuanmeor

OtnemmuMocTs, CBA3HOCTD M NMHEHHAS CBS3HOCTH TOMONOIHYECKHX IPOCTPAHCTB,

KOMITAKTHOCTD ¥ KOMITAKTBI B TOMOJIOTHYECKHX POCTPAHCTBAX.
Pasoen 2. Tononozus muozoobpasuii

Tewma 1. Ocnosrvie nonamus.

Onpenenenre W npumeps MHOroo0Opasuil. MHorooGpasie ¢ Kpaem, JOKATbHBIC
KOOpZHHATEI TOYEK MHOr00Gpasus. OTobpaxenue MHOroo6pasmii, OIIpEJIENIEHHE ITIaqKOr0
MHOT006pasus. [TpuMeps! MEOro0Gpasmii

Tewma 2. Tononozuueckue MHO02006pa3zus Maliblx pazmeprocmei,

Knerounsie pazbuenus. Teopema Diinepa. Tomnonoruueckas KJIaCCH(UKAIHs
OPHCHTHPYEMBIX 3aMKHYTBIX IIOBEPXHOCTEH, MOJIETH IIPOEKTHBHOM [IIOCKOCTH.

Paszoen 3. Jugpghepenyuanvnan zeomempusn

Tema 1. Kpusvie ¢ MPEXMEPHOM e8KIUO0BOM NpoCmpancmae.

[eomerpuueckue o6BeKTH: KPHBBIE - CIOCOOBI 3amaHus. KpHBH3HA ILIOCKHX
KPHUBBIX, ~MpPOCTPaHCTBEHHBIE KpHBEle, perep @peke, KpHUBH3HA M Kpy4YeHHe
TIPOCTPAHCTBEHHBIX KPUBBIX, (opMyisl Ppere.

Tewma 2. ITosepxnocmu & MPEXMEPHOM eBKNU0080M npocmparcmee.

IloBepxHoCcTH, CrOCOGHI 3amanus [IOBEpXHOCTEH, KOOpAMHATHI Ha TTOBEPXHOCTH,
KacaTeibHas IUIOCKOCTb, IIepBas KBaJpaTHYHAS ¢opma moBepxHOCTH, mIOmANL
TIOBEPXHOCTH, KPUBH3HA KPUBBIX HA MOBEPXHOCTH. Bropas xBanparuanas dopma u ee

CBOKICTBA, WHBAPHAHTBI Maphl KBaJ[paTHIHBIX ()OPM, CpelHsis M Tayccosa KpHBH3Ha
MTOBEPXHOCTH.

Tewma 3. Buympennss 2eoMempus nosepxrocmu.



IIpemMeT BHYTpeHHel Ie€OMETPUH IOBEPXHOCTH, TEOpeMa Taycca. ['eone3ndeckas
KpHMBH3HA, Te0Ie3UYECKHE JIMHUY A HX CBOMCTBA.

Pazoen 4. Heegriudoevl 2eomempuu

Tema 1. Heeginudovr 2eomempuu

I'unep6ouyeckoe IPoCTpancTBo. Mozers Kamu-Kiettna miockoctd JIobageBcKoro.
IlonsiTHe 0 c)epHUECKOR i ILIUITUIECKOH NeOMETPHH.

4.4 Kourpoabnasi pa6ora
Vye6GHBIM IIAHOM IPe/lyCMOTPEHa KOHTPOJIbHAS padoTa.
KonTponbHasi paboTa mpoBoauTes mo TeMaM «KpuBbie B TPEXMEPHOM EBKITHI0BOM
npocTpaHcTBe» U «IoBEpXHOCTH B TPEXMEPHOM €BKIIM/I0BOM IIPOCTPAHCTBE
Llesb KOHTPONBEHON paGOTHI MPOBEPHTH 3HAHMSA, YMCHHS M HABBIKA PEIICHUs 3a1at,
OCYIIECTBUATH KOPPEKIIHIO 3HAHIHA CTYICHTOB.

5. METOJIMYECKHE YKA3ZAHUSI U151 OBYYATIOIIUXCSI
1O OCBOEHHUIO AU CHUIIINHBI

lell HpOCJ’[yL'LIHBaHHH J'[eKHHﬁ peKOMEHHyETC}I B KOHCIIEKTE OTMedaTh BCC BaXXHBIC
MOMEHTEI, TeopeMbl W (OPMYIBI, JI0Ka3aTelbCTBO TEOPEM, CBOMCTB, Ha KOTODBIX
3a0CTpsieT BHUMaHue Tpernozasateib. [lepen mexiuel HeoGX0aUMO IIOBTOPUTE MaTepHal,
BBIIETTUTH HETIOHATHBIE MECTA B JICKIIHH, 4TO0bI OGCYI[HTB HUX HA 3aHATHH.

I[IpakThYeckye 3aHATAS OyOyT INPOBOAWTHECA  C HCIIOJIB30BAHMEM pa3lIMYHBIX
TEeXHOJIOrHH (MHIMBH/Ly ATH3UPOBAHHOTO 00yYeHMs, TPYIIIOBOM (OpMBI 00ydeHHs)

Jlns  TeKylero KOHTPOJsS YCHEBAEMOCTH 10 O4HOM dopme oOydeHus
IPENoaaBaTeyieM HCIIOJIB3YETCH GNHBHO-pCﬁTHHFOBaH CHCTEMa KOHTPOJII M OLECHKH
aKaJleMHYeCKOH aKTUBHOCTH. [l03TOMY HACTOATENBHO PEKOMEHAYETCS TIIATEIHHO
HpOpaGaTBIBaTL MaT€pHall JUCLHUILIAHDBI IIPH CaMOCTOSTSJIbHOKU pa60Te, y4acTBOBaTbh BO
BCEX CbOpMaX 06Cy)ICJICHI/Iﬂ Hu B3aI/IMO,HEI>iCTBHH, KaK Ha JIEKIHAX, TaK U Ha IPaKTHYCCKHX
3aHATHAX B HEJIIX JIYHIIEro OCBOECHUS MaTepHalla U IIONYyYCHHA BBICOKOH OIICHKH IIO
pe3yibTaTaM OCBOCHHSA NUCHHUIIIIAHEIL.

Brimonnenue CaMOCTOSITETLHOK pa60T51 IogpasyMeBacT CaMOCTOATEIIBHOE
U3y4YeHHE Pa3jiesioB JUCLHUILIMHEL, TOATOTOBKY K MPaKTHYECKHM 3aHSTHSIM, K PYOEKHBIM
KOHTPOJISIM, ITOITOTOBKY K 3K3aMeHY, BBITIOJIHEHHe KOHTPOJIBHOM paboTEhL.

Pexomenyyemass TpyHOeMKOCTh CaMOCTOATENbHOM paboThl IIpejcTaBieHA B
Tabmuie:

Pexomeniyemblii peskHM caMOCTOATENLHON paboThI

lupp

CPC Buabl camocTosTensHo# pabotsl crynentos (CPC) Tpyaoems

OCTb, Hachl
Cl1 CamoCTOATEIbHOE H3yueHHe pasfesnoB, TeM JMCLUMIUIMHBL, HE BOLIEAWHX B | 45
JIEKLMOHHBIN Kype:

- HeeBrxuinioBel reoMeTpuu

- MoJe/u IpOeKTHBHOTO TIPOCTPAHCTRA

C2 [MoxroToka K mpaKTHYECKMM 3aHATHAM (110 2 Yaca Ha KaxK10e 3aHATHE) 40
IToaroroska k py6esxHoMy KOHTPOIHO (110 2 yaca Ha Kaabli pyGeskHBIH KOHTPOIL) | §
C3 TonroroBka k sk3ameHy 27
C4 [TonroToBka k KOHTpoOJIBHOMN paboTe 18
Beero: | 138




6. ®oHa OLIEHOYHBIX CpeacTB Vi aTTeCTalMy 0 JHCHHIIINHE

6.1. IlepeyeHb OLeHOYHBIX CPEACTB :
1. bannpHO-peHTUHIOBas cUCTeMa KOHTPOJIS U OLIEHKH aKaJAeMUIeCKOH aKTUBHOCTH
cryzentoB B KI'Y (s ounO# GopMbl 00yHIeHuUs)

2. [lepedeHb BOIIPOCOB K 3K3aMEHY.

3. 3amanus st pyOesKHOTro KOHTpOst Nel-4.,

4. ITepeueHb BOIIPOCOB ISl CAMOCTOATENIFHOTO U3YUEHUSL.

5. KonrposnsHnas pabora.

6.2. Cucrema 0aJIbHO-PeHTHHIOBOH OLEHKH PpaGoOThl CTYAEHTOB MO
JAUCIHHUIIJIHHE
Ne Havmenosanwue Cozmepxanue
1 | Pacnpenenenne 6ajuios 3a Pacnpeodenenue 6annos 3a cemecmp Hpomescymoyn
v as
CEMECTp I10 BHAaM yi1eOHOH e
B 4 cemecmp
IMocemenue ?pam:;:;?;z PyGex 1 | PyGex 2 | PyGex 3, Dk3ameH
NEKUHH s Py6Gexd
(o Koutp. paora
BLITIOJTHEHUE
JoMalHeH
paboTbr)
1 6amisa 1 Gamn 3a Io 7 Jlo 8 Jo 20 6annos
SEHITTHC 3aHATHE 6amnos 6annos
Jo 15 Ho 20 Ho7 Jo 8 20 30
2 | Kpurepuit nepecuera 6amios B 60 1 MeHee GaIIOB -HE 329TEHO, HEYIOBJIETBOPHTENLHO
TPagHUIMOHHYIO OLEHKY I10 61...73 - ynOBIETBOPHTEIBHO, 3aUTEHO
uToram pa6oTsl B cemecTpe u 74...90 - xopomo
SK3aMeHa 91...100 6am108B — OTIHYHO
3 Kpurepwit momycka k Jusi momycka K HpoMeskyTouHOi  aTTecTalmm (3K3aMeHy) CTYHEHT HOJKEH

POMEXKYTOYHOM aTTeCTALHH 10
IMCUHMIUTHHE (3a49eT, 9K3aMeH),
BO3MOYKHOCTH TIOJTyH€HHUs
ABTOMATHY€CKOTO 334eTa
(9K3aMeHALMOHHO# OLleHKH) TTO
JTUCLHILTHHE

BBINIOJTHHTE BCE PyOeskHBIE PaGOThI, BHITIOIHUTE KOHTPONbHYI0 paboTy U HabpaTh
[10 HTOraM TeKyIero H py6exHoro KOHTpoJis He MeHee 50 GaLIoB.

s nomyyerus sK3amMeHa «aBTOMATHYECKH CTYZIEHTY

HeoOXoAMMO HabpaTh 3a cemecTp He MeHee 68 Gamion (ouenka
YAOBJIETBOPHTEIBHO).

ITo cornacoBanuio ¢ nmpenonaparenem CTyZeHTy, HabpaBLueMy 68 6asnos
MOTYT GBITE J0GaBIEHBI JOIONHHTEIbHbIE

(6onycHbIe) Gannel 3a aKTHBHOE y4acTHe B Hay4yHOU

H METO/IHYECKOH paGoTe, OpPUrHMHATILHOCTE IPHHSATBIX

PeIeHHii B X0/l BLITIOJTHEHHs NPAKTHYECKHX pabor, 3a

Y4acTHe B 3HAYMMbIX YUEOHEIX U BHE yueBHBIX

MEPOTIPHATHAX Kaepbl M NMOMYYHTH ABTOMATOM OLIEHKY «XOpOLIO» WK
KOTITHYHOY.




4 | ©opmsl 1 BuIbI y4eOHOM paGoThI B ciyqae ecm k npomeskyTouHoit aTTecTanny Habpana cymma menee S0 Gamios,

UISl HEYCIIEBAIOLIHX CTYIEHTY HeoOXOAMMO HabpaTb HeZOCTAlOIIee KONMUECTBO Gauio 3a cyer
(BOCCTaHOBUBIUHXCA Ha Kypce BBIIOIHCHHUA NOTIONHHTENbHBIX 3a1aHHUIL, 10 KOHLA MOCHe/ el (3aUeTHOI) Henen
00yYeHHs) CTYIEHTOB IS cemectpa. IIpu 310M HeoGXOAMMO NpPOpaGoTaTh MaTepuail BCeX MPOMYIIEHHBIX
TIOJTyeHHS HEOCTAIONINX Ga/IOB B | MpaKTHYEeCKHX paboT.
KOHLIe ceMecTpa DOpMBI IOTIONHHTEITBHBIX 331aHHii (Ha3HAYAI0TCS TIperiojaBareniem):
- BRINOJIHCHHE M 3al{Ta OTYETOB IO MPOIYIUEHHBIM NPAKTHYECKHM 3aHATHAM (mo
8 6aioB);

- IpOXOKAeHHE PyOEKHOro KOHTPoA (Gailibl B 3aBUCHMOCTH OT pybexa).
JluXBHAAUMA aKaneMHYecKHX 3a/I0JKEHHOCTel, BOSHMKIUMX H3-3a PasHULI B
y4eOHBIX TUIAHAaX [P TEpeBome WM BOCCTaHOBJICHHH, TPOBOAMTCA TyTeM
BBITOIHEHHS AOTIOTHUTENBHBIX 3ananui, Gopma 1 06sem KOTOPBIX OIpeNeseTcs
[IpenoaaBareaem.

6.3. Ilpouenypa onenuBanus P€3yIbTATOB OCBOCHHS AHCUMILIHHDI

PyGexHble KOHTpOMH IpOBOIATCS B (opme caMOCTOATENBHOM THCHMEHHO paboTsI.

Ha py6Gexu 2, 3, 4 CTYACHTY OTBOZMTCH BpeMs He MeHee 90 MMHYT, Ha pybex 1 —
He MeHee 30.

IlpenogaBarens ouenmBaer B Gamax Pe3yIbTaThl KaXJOro CTYAEHTa 10
KOJIMIECTBY NPABUIIBHEIX OTBETOB M 3aHOCHT B BEJIOMOCTE ydeTa TeKyIlel ycIreBaeMOCTH.,

OK3aMeH MNpoBOXHTCH 110 OuneraM, B KOTOPBIX omuH BOIIPOC TEOPETHYECKUH
(ouenuBaercs no 10 0ainoB) ¥ 1Be 3amaun (kaxxmast — mo 10 GannoB). Bpems, otsommmoe
CIYAGHTY —Ha  OK3aMEHAIIHOHHOE  3ajaHme, COCTABJIICT HE MEHee OXHOro
ACTPOHOMHMYECKOIO Yaca.

Pesynpratsr  Ttexymero KOHTPOJIA  yCIIeBaeMOCTH, H 3K3aME€Ha 3aHOCSTCS
[IpenozaBaTeNieM B 3K3aMeHaHOHHYO BENIOMOCTB, KOTOpast CHAETCS B OpraHU3aIHOHHEL]
OTAEN HHCTHTYTa B JieHb 3K3aMeHa, a TaKKe BBICTABIISIOTCS. B 3a4eTHYIO KHIDKKY
CTyJIeHTa.

6.4. IlpumepnI onenounprx CPEICTB 1uisi pyGesHbIX KOHTpOIeii 1 3K3aMeHa

4 cemectp

Onpenenenue u [IPUMEPEL METPHYECKHX [IPOCTPAHCTB.

OTKpEITBIE MHOYXECTBA B METPHYECKHX POCTPAHCTBAX.

Henpeprisroe 0TOGpaxKeHHne MeTpuYecKix IIPOCTPAHCTR.

Onpenenenve u TIPHMEPEI TONONIOTHYECKHX IPOCTPAHCTS,

Buyrpennocts, SaMBIKAHHE W  IpaHUIlA MHOMXecTBa B TOITOJIOTHYECKOM
NPOCTPaHCTRE.

Henpeprisrsie OTOOpakeHus u TOMEOMOP(HH3M TONMOIOTHYeCKuX IIPOCTPAHCTB.
CBsa3HOCTE U HHelHas CBSA3HOCTB TOTIOJIOTHYECKHX IIPOCTPAHCTB.

AxcroMs! otnemMocTyH TOTIOJIONHYECKOrO IIpOCTpaHCTRA.

Komnaktaocts TOMOJIOrHYECKOro pOCTpaHCTRa.

10. Kpurepuit xommaxrrocT: TIOZIMHOIKECTBA €BKJIH/[0Ba IIPOCTPaHCTRA.

11. Onpenenenue u IIPEMEPBI TOMOJOrHYeCKHX MHOT000pa3uii,

12. Tnanxue MHOrooGpasms,

13. Morpysxenue MHOroo6pasui.

14. Ipocreiimme 3aMKHYTBIE TIOBEPXHOCTH.

DR

3O100° 1 oy
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15. Knerounoe pasbuenue, TPHAHTYJISAIMHU [IOBEPXHOCTH.

16. Onpenenenne u mpumepsr OPHEHTHPYEMBIX H HEOPHEHTHPYEMBIX MOBEPXHOCTEI!,

17. DitnepoBa xapakrepucrika NIOBEPXHOCTH (OIpe/ieNieHre U TeopeMa 0 He3aBHCHMOCTH
XapaKTePUCTUKH OT pa3bueHus). ]

18. Cpsa3Hast cymma MOBEPXHOCTEH. OMHIepoBa XapaKTEPHCTHKA CBS3HOM CYMMEI
[IOBEPXHOCTEH.

19. Teopema xiaccuduxaru 3aMKHYTBIX IIOBEPXHOCTE}!.

20. Css3p 3itnepoBoit XAPaKTEPUCTUKH IIOBEPXHOCTHU U €€ poja.

1. Bextop — dyHkuus ckansiproro aprymenta. [TonsiTue TMHUM 1 KPHUBOIA.

2. PerynspHsie KpUBBIE.

3. KacarenbHas K KpHBOI.

4. HopMmasbHast IIIOCKOCTE K JTHHUH.

5. limuna nyru. Hatypansusiit napamerp.

6. Kpususua kpugoit. Perep ODpere.

7. @opmynsl Ppere.

8. Kpyuenue kpupoii.

9. KpuBH3Ha U KpyueHne B TPOU3BOJIBHOM ITapaMeTpH3aIHH.

10. TTorste noBepxHOCTH.

11. KacarensHas mmockocts k IIOBEPXHOCTH.

12. Hopmaits x moBepxuoCTH,

13. IlepBast kBagpaTHyHas ¢bopma nosepxuocty. 3anaun.

14. Bropas kaapatmusas (bopma nosepxHOCTH.

15. KpuBusua nunuit na ITOBEPXHOCTH.

16. ®opmyia Ditnepa. [mapmbie HAIpaBIICHUs, TTIABHbIE KPHUBU3HBI, TONHAS 1 CpenHss
KPHUBHU3HEI IOBEPXHOCTH.

17. Tuner Togex mosepxuoCTH.

18. TToBepXHOCTH MOCTOSHHOIH KpuBH3HBI. [Ipumep.

19. Torsitie 06  w3ruGanuu HOBepXHOCTH. Ilpeamer  BHyTpenneit TEOMETPHH
[I0BEPXHOCTH.

20. I'eonesnueckas KPUBH3HA TMHUH Ha IOBEPXHOCTH.

21. 'eonesuveckas JIMHHS, €e CBOMCTBA. Ilpumeps! reonesnueckix JIMHHH.

22 T'eonesuyeckuit TPEYTONBHUK U €T0 Ae(eKT.

Py6Gemx Ne 1,
Orsetuts Ha cremyiommue BOTIPOCEI TEOPUH, NPHBECTH MpUMepH! TaMm, TIE 3TO
Heo0xonumo (1o | bamty 3a 3ajanmue).
. Onpenenenne u TIPUMEPEI METPHYECKHX [IPOCTPAHCTB.
OtxpEITBIE MHOXECTBA B METPHYECKHX MPOCTPAHCTBAX.
Henpeprisroe oro6paxerue METPHYECKHX IPOCTPAHCTB.
Onpenenenue u PHMEPEI TONOJIOTHYECKHX IIPOCTPAHCTS,
BuyTpennocts, SaMBIKAHHE UM TIpaHHLA MHOMeCTBA B TOIOJIOrHYECKOM
NIPOCTPaHCTRE,
Hernpepsisusie oTo6paskenms u TOMEOMOP(H3M TOIOTOrHYECKHX IIPOCTPAHCTB.
CBsi3HOCTS M NMHElNHAs cBI3HOCTE TOTIONIOTHYECKHX MPOCTPAHCTB.
8. AKCHOMEI oTHETHIMOCTH TOTIOJIOTHYECKOTO MPOCTpaHCTRa.

9
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9. KoMnakTHOCTh TOIONIOTHYECKOTO TIPOCTPAHCTBA.
10. Kputepuii KOMIakTHOCTH ITOJJMHOXKECTBA €BKIIHI0BA POCTPAHCTBA.

PyGez Ne2

(o 2 6ayna 3a 3amaHue) y

1. Jokasats, 4To p 3anai0T MeTpuKy Ha R’, (x1,%2), (¥, ¥;) ER?,

P21 (2, ¥) = max(lx, = y,l, |25 = 3,1)

P2 (%, ¥) = lxy =y + |2z — 3l

2. Jloxasats, 4To Ir06bIe B2 HHTepBana B R' romeoMopdsL.

3. Jloxazars, uro X(F#F) = x(F) + x(F) -2,

4. Ilycts F — 3aMkHyTas opHeHTHpyeMas MOBEPXHOCTH poja g. Joxkazare, 4ro
#(F}=2—-2g

5. MsBectHO, uTO TMOBepXHOCTH F HMMeeT 4 KOMIIOHEHTHI Kpasi ¥ ee >3inepoBa
XapaKTepUCTHKA paBHa -7. ONpeeauTh TUIl TOBEpXHOCTH F.

6. M3pecTHO, 4TO MOBepXHOCTH F HMeeT 3 KOMIIOHEHTHI Kpas W ee j3iineposa
XapaKTepUCTHKa paBHa -5. OnpeienuTh TUI MoBepXHocTH F.

PyGe:x Ne 3.

1. Jawa xpuBasi x = ¢ —sint, y = I — cost, z = sint.

Hatitu:

a) (3 6amna) KPUBH3HY M KpyUeHHE IUHUN B IIPOU3BOJIBHOM TOYKE KPHUBOH;

6) (3 Oamwra) ypaBHeHHS KacaTenbHOM NPSMOW, HOPMAJIBHOM IJIOCKOCTH,
COTPHKACAIOIIEHCS MII0CKOCTH, GMHOPMAITH, IIaBHOM HOpMaJld B TOuke ¢ = ().

2. (4 Gamna) Haiitu mmmHy myru actpomasr  x = acos’t, y = asin’t z =0 npu
0<t<2r

Py6ex Ne 4

1. (3 6ammoB) Hanucare ypaBHeHme KacaTelnHON IUIOCKOCTH ¥ HOPMallkd K
NOBEPXHOCTH z =X’ + 2)° B Touke M (L1, 3).

2. (3 6ammos) Haittu yron MEXIY JHHHAMHA u =% o u=-120" Ha
TIOBEPXHOCTH, HMEIOLIEH IIePBYIO0 KBaAPATHIHYIO bopmy @; = di’ +0l + )dv’
(a= const).

3. (4 6amnos) Jlan smuuncounn BpaIleHHsI X = qeosu-cosv, y = acosusinv, z = ¢
Sinu.

a) Haiitu ¢,, ¢,.
0) B Touke uy= /2, vy = 0 naiitu ki, ko, K, H.

Bonpocor ona camocmonmensrozo uzyyeHusa
Paznuunsie Monenu npoextuBHO# miockocTy.

1. Axcuoma Jlo6ayesckoro. ITap

aJICTIbHBIE NPSMBIE M MX CBOMCTBA B IIOCKOCTH
JIo6auesckoro.
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CaepxnapauielbHbIe MPSIMBIE M HX CBOACTBA B IIOCKOCTH Jlo6aueBckoro.

Vron mapamnensaoctd. Pynxiua Jlobagesckoro.

TpeyronbHUKH U YETBIPEXYTOIBHAKH B TIIOCKOCTH JlobadeBcKoro.

Ilyuxy npsmeix B miockoctd Jlo6agesckoro. IIpocreiimme KpUBLIE.
JloKa3aTenbCTBO HEMpOTHBOpednBoCTH TreoMerpun  JlobaueBckoro. Mopnens
Ilyankape.

7. Jloka3aTelbCTBO HENPOTUBOPEUHBOCTH TeomeTpun JIoGaueBcKoro. Monens Konu
— Knetina.

[TonsiTie 0 chepudecKol TeOMETPUH.

9. IloHsTHE 00 AITHIITHYECKON T€OMETPHH.

A

%

6.5. ®oH/ OIIEHOYHBIX CPEACTB
TosHbIi 6aHK 3ajaHuil IS TEKYIIEro, pyOeKHBIX KOHTPOJIEH U MPOMEXYTOYHOM
aTTEeCTalMy TI0 AMCLMAILIAHE, TOKa3aTeld, KPUTEPHH, IIIKANIBI OLICHUBAHHUS KOMIIETEHLHUH,
METOIMYeCKHe MaTepHallbl, OIpPENe/IOIINe NPOLeyphl OlleHMBaHu 00pa3oBaTe/IbHBIX
Pe3yIIBTATOB, IPUBE/IEHB! B yUeOHO-METOAUYECKOM KOMIUIEKCE TUCIUILIHHBI.

7. OCHOBHAS 1 JONNOJIHUTEJIBHASL YYEBHAS INTEPATYPA
7.1. OcHoBHas yueOHasi JuTepaTypa
1. Kparkuii kypc aubdepeHUHaTbHOH TeOMETPUM M TONOJOIHH [DIEKTPOHHBIH
pecype] / Mumenko A. C, ®omerko A. T. - M. : ©U3MATIIMT, 2004. - 304 c. — Toctyn
u3 OBC «KoHCYIBTaHT CTYIeHTa»
2. Kypc reomerpuu: OdIeMEHTHl TOIONOTHMH, JAuG(epeHIranbHas TIeoMeTpus,
ocHOBaHus reomeTpuu [DmekTpoHHEIH pecypc] / Kysosnes B.IL., Ilomaesa H.I. - M. :
OU3MATIIMT, 2012. — 208 c. — Joctyn u3 O5C «KoHCYNBETaHT CTyEeHTa»
7.2. JonoJHUTeNbHAS JJUTEpPaTypa
1.  TIlompan, B.E. Onements! Tomomorumu. — M3nm.2-e, wcnp. U gom. — CII6.,M.:
Kpacropnap : Jlans, 2008.

8. YYEBHO-METOJUYECKOE OGECIIEYEHHUE
CAMOCTOATEJIBbHOU PABOTHI OBYYAIOIIUXCS

1. Kosmnosa JI.®. MeTonuueckue yKa3aHuUs, YIPaXHEHHS 1 KOHTPOIBHBIE 3a1aHUS 10

Kypey «/luddeperimansras reomerpus». — Kypran: Kyprauckuii neguscturyt, 1991,
-3le.

9. PECYPCBI CETH «<MHTEPHET»,
HEOBXO/MMBIE JJIs1 OCBOEHUS U CIOUILIAHBI

TMopran SIBIISICTCS COCTaBHOI YACTHIO
(beneparbHOrO ropTana "Poccuiickoe
8 | http://en.edu.rw/ obpazopanne". COIEPKHT Pecypehl M CCHITKH Ha

PEeCYPCHI 110 €CTECTBEHHO-HAYYHBIM JTUCIHITITHHAM
(pu3mka, MaTeMaTHKa, XUMHS 1 GHOIOTHS).

9 | http:/ i DenepanbHbLA opTan «Poccniickoe
. T o o0pazoBa/Hue».
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10 | http://ru.wikipedia.org OHIMKIIOoNE U Bukumneaus

Caiit MockoBckoro roCyJapCTBEHHOTO
11 | hitps/ S0 yHuBepcuTeTa M. M.B.JlomonocoOBa,

10. ”HO®OPMAIIMOHHBIE TEXHOJIOT'UH, IPOTPAMMHOE
OBECIIEYEHUE U TH®OPMALHUOHHBIE CIIPABOYHBIE CUCTEMBI
Ilpu u3y4enuu Kypca ucnons3yores obucHsie mporpamms: Microsoft Windows?7
Kopnopatusras umu XP, Microsoft Office, Open Office 4.1.3

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
AACHUTTIJIAHBI

KommneioTepuplii  kiacc,  MyJnsTHMemuiiHOE obopynoBaHue  (mepeHOCHOMH
[IEPCOHANbHBIN KOMITBIOTEP, My TbTHME AHNHEILH TpoeKTop, MyJIbTUMEUHHBIN 3KpaH).

12. Jias cTyneHTOB, 0Gy4alouXes ¢ HCNO0Ib30BAHHEM AHCTAHIHOHHBIX
00pa3oBaTe/bHBIX TEXHOJIOTHi

Ilpu nenonb3osanuy 311eKTPOHHOrO 06y YeHHs 1 MUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TeXHOMOTHix (Hanee DO u HOT) 3aHATHS NOTHOCTBIO MIIM YaCTHYHO
HPOBOZATCA B pexkuMe OHalH. OGbeM NUMCIHILIMHBI U pacripe/ie/ieHue Harpy3Ku 1o
BUJIaM pabOT COOTBETCTBYET II. 4. 1. Pacnipenenenwe 6amos COOTBETCTBYET II. 6.2. 6o
MOXET OBITh H3MEHEHO B COOTBETCTRBHH C pemenreM Kadenperl, B ciydae nepexona za 0
1 JIOT B nponecce o6yuenus. Pemrenme Kadenprl 06 HCIIOMTB3yeMbIX TeXHOIOTHSIX 1
CHCTEME OLIEHMBAHUS JOCTIDKEHUH 06yqaromnmxcs NIPHHUMAETCS C Y4ETOM MHEHUS
BEAYILEro NpernoaaBaresis U JOBOAMTCS [0 CBEIEHHs obyJarormuxcs.
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10 | http://ru.wikipedia.org OHnuknoneaus Bukunenus

H. el i Caiit MockoBckoro TOCYapCTBEHHOTO
p://Www.msu.
ynuBepcureTa uM. M.B.JloMoHOCOBa.

10. AHHOOPMAIIMOHHBIE TEXHOJIOI'HA, ITIPOTPAMMHOE
OBECIIEYEHHUE H HH®OPMAILIMOHHBIE CIIPABOYHBIE CHCTEMbI
Ilpy YTeHUH JNIEKIMI UCTIONB3YIOTCS Cai0BbIe IPE3EHTALIUH.

11. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JACIUAILINHBI

KOMIIBIOTEpHEIM ~ Kiacc,  MyJbTHMeAHiiHOe  o0opynoBaHHe  (TepeHOCHOMH
TIEPCOHAIBHBIN KOMITBIOTED, MYJIbTUMe IUHHEIH IPOEKTODP, MyJIbTUME IUHHBIH 3KpaH).

12. ins cTyaeHTOB, 00y4YalomuXcs ¢ HCNO/Ib30BAHHEM JHCTAHIHOHHBIX
o0pa3oBaTebHbIX TEXHOJIOrHii

ITpu ucTioNBE30BaHUH NNEKTPOHHOTO 00yUeHHS U AUCTAHIIMOHHBIX
ob6pasoBatenbHbIX TexHonorui (ganee 0 u JJOT) 3aHATHS TOITHOCTHIO HITH YACTHYHO
NPOBOJATCA B peskuMe oHNaiH. O6beM NUCLUILIMHEI H pacipe/eieHHe Harpy3KH 1o
BHU/[aM paboT cooTBETCTBYET I1. 4.1. Pacnpenenenue 6ajioB coOTBETCTBYET II. 6.2, TH60
MOeT ObITh H3MEHEHO B COOTBETCTBHH C pellleHHeM Kadeapsl, B ciTydae nepexozna Ha 20
1 JIOT B mpouecce 00y4yeHus. Pemenue kadeapsl 06 HCIONB3yEMBIX TEXHONOTHAX U
CHCTEME OLEHHBAHMS JOCTIKEHHH 00yJaronuxcs IPUHAMAETCS C YIETOM MHEHUS
BEIYILEro NPENoAaBarelis U JOBOAUTCS JI0 CBeJIeHHS 06y Jarommuxcs.
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IMPMJIOXKEHHUE 1

AHHOTaIs K pabodYeil IporpaMMe JHCIAILTHHEL
Huddepenipansras reoMeTpus ¥ TOMONOrUs

00pa3oBaTebHOH IPOrpaMMbl BBICIIET0 06PA30BAHMS —
nporpaMmsl OakanaBpuara
01.03.01 — MaremaTuka

Hanpasnennocrs: MaTemaTHuecKoe H POrpaMMHOe 0GecmeyeHie 3KOHOMUYECKOI
HesATeILHOCTH

Tpynoemxocts nucuummunss: 63E (216 axagemuueckux gaca)
Cemectp: 4 (ounas popma o6ydenns).
Dopma NpOMEKYTOUHOM aTTECTAINHN: FK3AMEH (s 0uHOM hopmbl 06yHeHHs)

Conepranne TUCIHTITHHBL
OnemeHTHl 00Iell Tomonornu. Tomomorus MHOT000Opasuit. ['eoMeTpHs KpHUBBIX B

CBKIHJOBOM NPOCTPAaHCTBE. I'€OMETpHA IOBEpXHOCTEH B EBKITHIOBOM IIPOCTPAHCTBE.
BHyTtpennsis reometpus mosepxtocreii.
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