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1. lleab ocBOeHHSI AUCHUILIHHBI

Llenbp ocBOEHUS AUCUUIUIMHBI — (POPMHUPOBAHME CHCTEMATH3MPOBAHHBIX 3HAHHWHA B 00-
JIACTU TEOMETPHUU U €€ OCHOBHBIX METO/OB.

2. MecTo TMCHHUILIUHBI

B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMbl
JlucumiinHa OTHOCHTCS K 00s3aTENBbHON dYacTH y4eOHOro Iutana, BXomuT B biok 1
«JIucuumummHb! (MOTYIH)».

W3yuenne qaHHOW NMCHUIUIMHBI ONMPACTCS HA 3HAHMS, YMCHHS, HABBIKU H OIIBIT, TIOJTY-
YCHHBIE B MpOIlecce U3ydeHus npeamera «MaremaTukay, «I'eoMeTpus» Ha MPEABIAYIIEM YPOBHE
o0OpazoBaHwUsl.

OcBoeHMe AAaHHOW AUCUUIUIMHBI SBJISETCS HEOOXOIUMBIM ISl NANbHEHUIIEro M3yueHus
TUCHUIITNH «Anredpa u Teopus yucen», «lloctpoenus Ha miIockocTuy, «IeMeHTapHas MaTe-
MaTHKay, «[IpakTHKyM MO pelIeHHI0 MIKOJIbHBIX 33/a4 10 reoOMeTpun», «MeToauKa moAaroToB-
KM K PEIICHUIO OJUMITMAIHBIX 3a7a4 [0 TeOMETPHUH», a TAKXKe ISl MPOXOKIACHHUS YUCOHBIX U
MIPOU3BOJICTBEHHBIX MPAKTUK (IIPAKTHK).



3. Pe3yabTaThl 00y4eHUsi M0 JMCHUIIJIHHE

Koa v HanumenoBanue KoM-
NeTeHInH

Kon u HauMeHOBaHUe MH/IU-
KaTopa (MHAUKATOPOB) 10C-
THKEHHUS KOMIIeTeHIIMHU

Pe3ysabTarsl 00y4yeHnus

IMK-1CnocobGeHn  ocymiecTs-
JSATh TIEJArOTUYECKyIo Jes-
TEJIBHOCTh TIO0 TPOPHIEHBIM
npeaMeraM  (IUCIMILIHHAM,
MOJyJIIM) B paMKax OCHOB-
HBIX 00pa3oBaTEIbHBIX IPO-
rpaMM o01ero oopa3oBaHus,
o0 MporpaMmaM JOTOJHH-
TETHHOTO 00pa30BaHUs JICTEH
Y B3pOCJIBIX

1.1_B.IIK-1. OcymecTBisier
npernolaBaHue y4eOHBIX JIHC-
UIUTMH 110 npoduiro (mpodu-
JISIM) TIOJITOTOBKH B paMKaX OC-
HOBHBIX 00pa30BaTeIbHbIX MPO-
rpaMMm oOmIero o0pa3oBaHUs
COOTBETCTBYIOLIETO YPOBHSI.

B xareropun «3HATbH»

3 1.1 _B.IIK-1. Brnageer cuc-
TEMOM INPEIMETHBIX 3HAHUM,
COCTaBIISIIOLIUX COJIEpP)KaHUE
o0pa3oBaHUS HA COOTBETCT-
BYIOIIIEM YpPOBHE 00IIero o0-

pazoBanus (mo  mpodmio
MOATOTOBKH).
B xareropuun «BJIAJIETb»

B_1.2 B.IIK-1. Bnaneer Ha-
BBIKOM pEIICHUs 3a7a4 / BbI-
MOJIHEHUS IPAKTHYECKHUX 3a-
JIaHUN W3 WIKOJBHOIO Kypca;
000CHOBBIBAET BHIOOP CITOCO-
0a BBHIIOJIHEHUS 3a/[aHHUS.

3.1 _B.IIK-1. Bnanmeer -cucre-
MOH Hay4yHbIX 3HaHUN B COOT-
BETCTBYIOIIEH MPEAMETHON 00-
nacte (1Mo MPOQUITIO MOATOTOB-
KH).

B kareropun «3HATb»

3.1 _B.IIK-1. Bnaneer cucre-
MOH HayyHbIX 3HaHUH B CO-
OTBETCTBYIOLIEH IIPEAMETHOU
obnmactu (o mpoduio IMoj-
TOTOBKH).

YK-1

Criocoben OCYIIIECTBIISTh
MOUCK, KPUTHUYECKUM aHaIu3
U CHHTE3  HH(pOpMaIuH,
IPUMEHSTh CHUCTEMHBII
TIOJTXOJT TSt peneHus

IIOCTABJICHHBIX 3a/1a4,

1.1_B.YK-1. Ananusupyer 3a-
Jady, BBIACISAS ee 0a30BBIE CO-
crapisitonve.  OcyecTBiser
JIEKOMITO3UIIHIO 33]1a4H.

B kareropun «3HATb»

3 1.1 B.YK-1.3naer Turmo-
BYIO (MHBapUaHTHYIO) CTPYK-
Typy 3aJadd ¥ BO3MOXHBIE
BapUaHThl peau3ali 3TOH
CTPYKTYPBI; 3HAaET Pa3InIHbIC
TUIOJIOTUM 3ajlay, TMOHUMAaeT
KJIacCU(UKALMOHHBIE  TPU-
3HaKM, JIeKaIlhe B OCHOBE
OTUX THUIOJOTHI, OCO3HaeT
OCOOCHHOCTH pEIIeHUs 3a7ad
Pa3IMYHBIX THIIOB.

B kareropuu «YMETDb»

Y 33 B.YK-1. Ymeer uc-
MOJIb30BaTh TPU  BBIIABHIKE-
HUU U OOCYXJIEHHUU BapHaH-
TOB pEIICHUs 3aJaud BO3-
MOYKHOCTH TEXHOJIOTHH pa3-
BUTHUSl KPUTUYECKOTO MBIII-
JIEHUs, pa3au4Hble  (QOpPMBI
OpraHu3aluy JUCKYCCHH.

Y 1.1 B.YK-1. VYmeer ana-

JIM3UPOBAThL 3aJavy,
JIATh YCJIOBHUC U 3alaHUC (BO-

BbIIC-

poc), COOTHOCUTH IMpensio-
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JKCHHYIO 3aJa4y C TCM WA
HWHBIM HU3BCCTHBIM THIIOM, OII-
penensTh HeOOXOIUMBIC s
pemicHuAd 3agadyu 3HAaHHA,

YMEHHsSI,  JONOJHHUTEIIbHBIC
CBEJICHHUS.
3.1_ B.YK-1. Paccmarpusaet | B kateropun «3HATb»

Pa3IUYHbBIC BapUaHThl PCIICHUA
3aJa4u, OoLcCHUBasA HX JOCTOWH-
CTBAa U HCAOCTATKH.

3 3.1 _B.YK-1. 3naer cnoco-
OBl pelieHUs] TUIOBBIX 3a/1a4
U3 KOHKPETHOM 00JIacTH 3Ha-
HUS, HAa3bIBAE€T ATH CIIOCOOBDI,
KOMMEHTHPYET BBIOOD.

B kareropuu «YMETDb»

Y _3.1_ B.YK-1. Ilpu peme-
HUU HECTaHJApPTHBIX 3a7ad
(TIOBBIIIEHHOW  CIOXHOCTH,
MEXIUCUUIUIMHAPHBIX, TBOP-
YecKMX M T.II.) Mpeagaraer
CIOCOOBI pelIeHusI Ha OCHOBE
MMEIOIUXCS 3HAHUA U yMe-
HU.

¥ 3.2 B.YK-1. CpaBuuBaer
pa3jMyYHbIe CIOCOOBI perle-
HUS 3a7aud, OIEHUBAs HX
O0COOCHHOCTH  (BaJIUHOCTB,
TPYJOEMKOCTh,  HEOOXOMIH-
MOCTh TPHBJICYCHHS JOTIOJ-
HUTEIBHBIX PECYPCOB U T. 11.).




4. CTpyKTYypa " coliepKaHue JUCHUILTHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIsIeT 12 3aueTHbIX enuHull, 432 Jaca.

Moayinsb 1.

Buael yueOHoii padoThl, BKIIOYas

DopMBbI TEKYLIET0

CaMOCTOSATE/ILHYIO PadoTy CTY/IEHTOB KOHTPOJIA
g M TPYA0eMKOCTh (B yacax) ycIeBaeMOCTH
o 5 IMpakruueckue | JlaGopaTopubie (no memam
Ne | Pa3ges AucHMIUIMHBI U 5 = 3aHATHUSA 3aHATHSA u pasoenam)
. S ] v % v % DopMbI
n/n TeMbl 3aHATHIl z = = 5 S s E S 5 5
&} 5 S| =g ; SE| x g ; S & 8 MPOMEXYTOYHOM
g E E E E ; E g _E E ; E =z aTTecCTAIlMH
g 2 EEl €% 2 g = (no cemecmpam)
> s S > s S
2 a = o a =
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 DOneMeHTHl BeKTOpHOH | 1 4 4 0 0 0 14 | CamocrosTenpHas
IreOpsI pabora Nel
2 Mertoxa KoopaUHAT Ha 1 4 4 0 0 0 14 | CamocrosTenbpHas
MJIOCKOCTH pabota Ne2
3 [Ipsmast Ha TuTOCKOCTH | 1 10 8 0 0 0 14 | KonTponbHas paboTa
Ne 1
4 Jluanm BTOpOTO 1 10 12 0 0 0 14 | KonTponbHas paboTa
TopsaKa. Ne 2
Bcero 28 | 28 0 0 0 52
Ipome:xxkyTounasi arre- | 36 Ok3ameH B 1 cemecT-
cranus pe
Oo0masi Tpy10eMKOCTb 4 3., 144 vaca
MOIYJIst
Monyns 2.
Buabl yueoHoii padoTsl, BKIIOYas DopMBI TEKYLIEr0
CaMOCTOSITEILHYIO PaGOTy CTY/IEHTOB KOHTPOJIsSt
g U TPYAOEMKOCTh (B Yacax) ycneBaeMocTH
o 3] IMpakruyeckue | JlaGopaTropHbie (no memam
2]
D T ———— z 3aHATHS 3aHSITHS u pasoenam)
. g o 2 ® 2 = DopmbI
n/n TeMbl 3aHATHI 5 = = 5 g8 5 S g .
o ) = = g ; 22| =8 ; S & 6 NPOMEKYTOYHOM
5) £ g = § ; E g = § ; S| = aTTecTaluu
= = 8 R E&5| % 2| g E (no cemecmpam)
SR T |I=zF3
2 g2 = a a =
I3 = = =
1 2 3 4 5 6 7 8 9 10 11
1 | IIpeobpa3zoBanus 2 6 8 |0 0 0 14 | CamocrosTenbHas
TJIOCKOCTHU pabora Ne 3
2 Meroa KoOpAMHAT B 2 4 4 0 0 0 14 | CamocrosreinbHas
IPOCTPAHCTBE pabota Ne 4
3 ITnockocth u mpsiMble | 2 10 12 |0 0 0 12 | KourpouspHast pabota
B IIPOCTPAHCTBE Ne3
4 [ToBepxnocTu 2 4 4 0 0 0 10 | KonrpospHast pabota
BTOPOTO TOPSIIKA Ne 4
5 Addunnoe ul?2 6 6 0 0 0 12 | UnpuBunyanbHbie
C€BKJIMJOBO N-MEpHOC AOKJIaJbl CTyACHTOB
TPOCTPAHCTBO
6 KBanparuunbie 2 4 2 12 | UnaauBuayanbHbIE
(hOpMBI U KBaJIPUKH JOKJIa/Ibl CTYAEHTOB
Bceero 34 | 36 0 0 0 74




IIpomekyTouHasi aTTe-
cranus

36

Dk3aMeH B 1 ceMecT-
pe

O0masi Tpya0eMKoCThb
MOIYJIst

53.e., 180 gacos

Monyns 3.

MeTtobl
N300 pasKCHHIA

12

Konrposnbhas pabota
Ne 5

OcHoBHBIC (PaKTHI
MPOEKTUBHOMU
FEOMETPUU

12

KontponsHaas pabdota
Ne 6

Hcropudaeckuit 0630p
000CHOBAHUH
TCOMCTPHHU. «HAYAIIA»
EBxinma. dieMeHTEHI
FCOMETPHHU
Jlo6aueBckoro

12

WunuBuayanbHble
TTOKJIAbI CTYICHTOB

10

OO6mue BOTIPOCHI
aKCHOMAaTHKHU
000CHOBaHHE
€BKJIMJIOBOM
TeOMETPHHU

12

WNunuBunyanbHble
JIOKJIaJbl CTYJEHTOB

Bcero

18

16

74

IIpomesxxyTounas arre-
cranusi

3ager B 3 ceMecTpe

O0masi Tpya0eMKoCThb
MOIYJIs

3 3.e., 108 yaca

O0masi Tpya0eMKoCThb
JUCHUILTHHBI

12 3.e.,432 yaca




Conep:kanue TMCUUILIMHBI

3JJEMEHTHI BEKTOPHOM AJITEBPBI

HamnpaBnennbie oTpe3ku. DKBUIIOJJICHTHBIE HalpaBiieHHbIE O0Tpe3ku. BekTopsl. Croxe-
HUE U BBIYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA YKMCIIO. JIMHEHAsA 3aBUCUMOCTb BEKTOPOB.
Koopaunarel Bektopa. OpToHOpMUpOBaHHBIN 0aszuc. CkaiaspHOe Mpous3BeeHue BEKTOpoB. ['eo-
METPUUYECKUN CMBICT KOOPJIMHAT BEKTOpa B OPTOHOPMHUPOBAHHOM 0Oa3uce. BekTopHbIie moampo-
CTPaHCTBA.

METO/J KOOPAUHAT HA IIVIOCKOCTHU

AddunHas cucrema KOOPAWHAT Ha MJIOCKOCTH. JleTeHne oTpe3ka B JaHHOM OTHOIIICHUH.
Opuenranus miaockoctu. OpueHTUpOBaHHbIN yroi. [lnomans opueHTHPOBAHHOTO TPEYTOIbHHU-
ka. @opmynbl npeobpazoBanusi ahPUHHON W MPSIMOYTOJNIBHON cucTeM KoopawHat. [lomspHas
CUCTEMa KOOpJUHAT.

NPAMASA HA TIJMIOCKOCTH

CriocoOslI 3a/1aHUs IPSMOIA Ha MJIOCKOCTH, BUABI ypaBHeHUH. O01ee ypaBHEHUE TPSIMOH.
['eomerpuueckuii cMpica 3Haka TpexwieHa Ax+By+C. PaccrosHue ot Touku a0 npsimoil. B3a-
MMHOE PACIIOJIOKEHHE JIBYX MPAMBIX. [Iydku npsMbIx. YTos1 MeKIy IBYMS MPSMBIMHU.

JIMHUU BTOPOI'O NIOPAAKA

Omuric, BBIBOJ KAHOHUYECKOTO YPaBHEHMSI, CBOMCTBA, IOCTPOEHHUE C IOMOLIBIO LIUPKYJIS
u nuHelku. ['unep6oia, BEIBOJ KAHOHUYECKOTO YPAaBHEHUS, CBOMCTBA, IOCTPOECHUE C IOMOIIIbIO
UpKyss U auHeliku. IlapabGosa, BBIBOJI KAaHOHHYECKOTO YpaBHEHUs, CBOMCTBA, MOCTPOCHUE C
MOMOUIbIO LIMPKYJIA U JIUHEHKU. YpaBHEHUE AIUIUIICA, TUIEpOOsIbl ¥ apaloiibl B MOJISPHBIX KO-
opauHatax. OOuiee ypaBHEHHE JMHUU BTOPOIO MOPsi/IKA, IPUBEJCHHUE €r0 K KAHOHUYECKOMY BU-
ny. Knaccudukanus nmuamii BTOporo mopsiaka. Llentp auHuMu Broporo nopsiaka. Ilepeceuenne
JIMHUM BTOPOTO MOPSAJKA C MPSMOM. ACUMIITOTUYECKUE HampaBieHus. AcuMnrtoTsl. KacarenpHas
K JIMHUM BTOPOIO Nopsiaka. JluameTpsl IMHUK BTOpPOro nopsiika. ['J1aBHbIE HarpaBiieHUs, T1aB-
HbIE TUAMETPHI.

IMPEOBPA3OBAHUA IIVIOCKOCTHU

JBxenus riockoct. [lpumepst apmwkenuit. OOmue Gpopmyinbl JBuxeHus. HBapuaHT-
Hbl€ TOYKM, MHBapuaHTHble npsamble. Knaccuduxamus aswxenuid. ['pynma npeobpazoBaHuit
MHOKecTBa. ['pynna ABM>KEHUH TUNIOCKOCTH U €€ MOArpynisl. KoMmo3unus oceBbIX CUMMETPHUI.
['pynna cummerpuii reomerpudeckoir gurypsl. [logobue, romorerus. ['pynna nogobuit u ee
noarpynnsl. Ad¢punable npeodpazosanus. ['pynna adpdunHbIX npeobdpazoBanuii. [Ipumeps ad-
¢uHHBIX npeoOpa3zoBaHuil. ApPUHHASI SKBUBAIEHTHOCTH (pUTYp.

METO/J KOOPANHAT B ITPOCTPAHCTBE

Ad¢unHas cuctema KOOpAMHAT B mpocTpaHcTBe. IIpsMoyrosbHas cucrema KOOpJIUHAT.
Opuenranus npocrpascTsa. [IpeobpazoBanue ahpPUHHBIX U MPSIMOYTOJIBHBIX KOOPAMHAT B MPO-
cTpaHcTBe. BekTOopHOE mpon3BeZCHUE BEKTOPOB, alreOpanyeckre CBONCTBa. BrlpakeHue Bek-
TOPHOTO TIPOU3BEJEHUS Yepe3 KOOpAMHATHI IEePEMHOKaeMbIX BEKTOpoB. ['eomerpuueckuit
CMBICII BEKTOPHOI'O MPOM3BEAEHUS BEKTOPOB. CMEIIAaHHOE MPOU3BENECHNUE BEKTOPOB, CBOMCTBA.
['eomeTpryeckuii CMBICI CMEUIAaHHOTO TPOU3BEIEHUSI BEKTOPOB.

INIOCKOCTHU 1 ITPSIMBIE B ITPOCTPAHCTBE

CrocoOsl 3a7aHus TUIOCKOCTH B MPOCTPAHCTBE, BUABI ypaBHeHHU. OOIliee ypaBHEHUE
MJIOCKOCTH. Y CJIOBHE TEPIEHINKYISIPHOCTH BEKTOpa M TUIOCKOCTH. OCOOCHHOCTH PACIIOJIOXKE-
HUS TIOCKOCTH 110 OTHOIIEHHUIO K CUCTEME KOOPAMHAT B 3aBHCHUMOCTH OT BHA OOIIETr0 ypaBHe-
HUsl. PaccTosiHUE OT TOYKH JI0 INTIOCKOCTH. YTOJI MEXKIY IUIOCKOCTSIMHU. ['€OMETPUYECKHIT CMBICIT
3Haka MHoroujieHa Ax+By+Cz+D. B3aumHoe pacnonoxenue miaockoctei. [Tyduxku miockocreil.
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[Ipsmast B mpocTpaHCTBe, COCOOBI 3aJaHNus PSAMOM, BUbI ypaBHEHHH. B3aumHoe pacrnonoxe-
HUE NPAMBIX. YTOJI MEXAY ABYMS IPSIMBIMA. YTOJI MEXAY NPAMOH U INIOCKOCTBIO.

IHOBEPXHOCTH BTOPOI'O ITIOPAJIKA

[TonsiTHE MOBEPXHOCTHU BTOPOro nopsaka. Meron ceyenuil. [L{lunuuapudeckue oBepxHo-
CTH BTOPOTO IOPSAJIKA, UX BHUIbI, ypaBHEHMs. KOHMYECKHE MOBEPXHOCTH BTOPOrO MOPSAIKA, UX
BUJbl, ypaBHeHUs. Konnueckue cedyenus. IloHATHE MOBEPXHOCTH BpallleHUs. DJUIMIICOU] Bpa-
IIEHUs, JUTUIICOU/, CBOMCTBA, ypaBHEHUsA. OTHOMOIOCTHBIA TUIIEpOOION]] BpaIlleHUs], OIHOIIO-
JIOCTHBIN TUIEpOOJION]I, CBOMCTBA, ypaBHEHUs. JIBYNOJOCTHBINA TUIEpOOION BpALICHHUS, JIBY-
HOJIOCTHBIN T'HIIepOOJION, CBOMCTBA, ypaBHEHUS. DJUIMNTHUYECKUI MapaOoyion]] BpalleHusl, 3J1-
JUNTAYECKUNA MapaboIoua, CBOWCTBA, ypaBHEHUs. | mnepOonnueckuii mapabojous, CBOWCTBa,
ypaBHeHue. [Ipsmonunelinple 00pa3yroliye NOBEpXHOCTE BTOPOro nopsaka.

AD®OUHHOE U EBKJIMJOBO N-MEPHOE TPOCTPAHCTBO

BekropHoe N-mepHoe mpocTpancTBo. EBKINmIoBO N-MepHOE npocTpancTBo. Addunnoe n-
MEpHOE TPOCTPAHCTBO. K-MepHBIE TNIOCKOCTH B N-MepHOM ahGHUHHOM MPOCTpaHCTBe. B3anmuoe
pacnojiokeHue miockoctel. EBKIIMI0BO N-MepHOE NMPOCTPAHCTBO (ONpezesieHue, AIMHa OTpe3-
ka). [IpsmoyronbHas cucremMa KoopauHaT. BeruuciautensHbie (opMynbl.). ['UIepriiockocTs B
En. Addunnbie npeodpazoBanusi, TOJ00US U JBUKCHHS B N-MEPHBIX MPOCTPAHCTBAX. [ PyIIIBI
npeobpazoBanuil. Kinaccuduxarys n1Br>keHU TpeXMEPHOTO €BKJIMI0BA POCTPAHCTBA.

KBAJAPATUYHBIE ®OPMbI U KBA/IPUKHU

bununeiinsie Gopmel. KBanparnunas ¢opma u ee cBsi3b ¢ OmmmHeiHO#H hopmoi. [Tpuse-
JeHUE KBaJApaTUYHON (POpPMBI K KAHOHUYECKOMY HJIM HOPMallbHOMY BUAY. 3akoH uHepiuu. [1o-
JIOKUTENBHO ompenecHabie popmbl. KBanpuku B addunnom npocrpancrse. Llentp. [Tpusene-
HUE YypaBHEHHS KBaJpUKH K KaHOHMYeckoMy Buay. Kmaccuduxamms xBaapuk. KBaapuku B
TPEXMEPHOM EBKJIMJI0BOM IIPOCTPAHCTBE.

METO/Ibl H30BPAKEHUI

HenTtpansHoe npoexkTupoBaHue. [lapannenbHoe npoektupoBanue. M3o0paxeHue mio-
CKUX M MPOCTPAHCTBEHHBIX (UIyp B MapaienbHOM mpoekiuu. OpTOroHaabHOE MPOEKTHPOBa-
Hue. 300paxkeHne OKpyKHOCTH U c(ephl.

Axconomerpus. Teopema Ilonbke-IlIBapra. M3o06paxenne npsMbix U miaockocte. ITo-
3ULMOHHBIE 1 METPUYECKUE 3a/1aUN.

[TonHBIE M HENOJIHBIE U300paXKEHUS], UX TPUMEHEHHE TPU U3YYECHUH CTEPEOMETPUH.

IToustue o Metone Momxa

Kpartkue cBenenus o nepcreKTuse.

OCHOBHBIE ®AKThI MIPOEKTUBHO TEOMETPUU

[TpoektuBHble KOOpAMHATHL. [IpuHumn nBorictBeHHOCTH. Teopema Jlesapra. IIpoekTus-
Hble MTpeoOpa3oBaHus. ['pymna NpoeKTUBHBIX MpeobdpazoBaHuil. [IpeMeT NpoeKTUBHOMN reomeT-
pHH.

Ci0XHOE OTHOILIEHHE M €ro WHBAPUAHTHOCTb IMPH MPOEKTHBHBIX MPEOOpa30OBaHMSIX.
I'apmonnueckass yerBepka touek. [locTpoeHue yeTBepTOM TrapMOHWYECKOW. JIMHMHM BTOpPOrO
NOpsIIKa Ha MPOEKTUBHOM IJIOCKOCTH. KaHOHMUECKHEe ypaBHEHHUs JMHMM BTOPOTO MOpsiKa B
MIPOEKTUBHBIX KOOpJIMHATAX, MPOEKTUBHAS KJacCU(pUKanus JUHUNA BTOporo nopsaka. [lomtoc u
nossipa. Ilonsatue o mnossgpHOM coorBeTcTBUU. KOHCTpykTHBHBIE 3anauu. KOHCTpYKTHBHBIE
TeopeMbl NpOoeKTUBHON Treomerpuu. [lpsimbie u oOpatnbie Teopemsl lllteiinepa, Ilackans,
bpuaHiona, 1BOMCTBEHHBIE UM T€OPEMBI. [IprilokeHus K peleHuto 3a1a4 HIKOJIBHOIO Kypca.

I'eomeTpus Ha TPOEKTHUBHOM MJIOCKOCTH ¢ (PUKCHUpOBaHHOW NpsMoii. EBkinioBa reomeT-
pUs ¢ IPOEKTUBHON TOYKU 3PECHMUS.



HUCTOPUYECKHUI OB30P OBOCHOBAHUW TEOMETPUH. «HAYAJIA»
EBKVIMJIA

I'eomerpusa no EBknuna. «Hauana» EBknupa. Kputuka cucremsl EBkinna. V nocrynar
H.N. Jlo6GaueBckuii u ero reomerpus. Akcuoma JlobaueBckoro. Cucrema akcuom ['minbepra.
OcnoBuble (axtel reomerpun JlobaueBckoro. [lapamiensHble TpsiMble U UX CBoWcTBa. Pacxo-
JSIUecs MpsAMbIE U UX CBOMCTBA. YTOJI mapamuiebHOCTU. OKPYXKHOCTb, 3KBHJIUCTAHTA, OPHU-
uki. [loHATHE O B3aMMHOM pacrnojOKEHUHU NPSIMBIX M IPSIMON U MJIOCKOCTH B MPOCTPAHCTBE
JloGaueBckoro.

OBIIUE BOITPOCbBI AKCUOMATHUKHU

[Tonatue o MaTtematuueckoit crpykrype. M3omopdusm. [lonarue o6 mHTEHpeTaINU AK-
cuoM. HenmpoTuBopeunBOCTh, HE3aBUCUMOCTD, ITOJIHOTA CUCTEMBI akCUOM. IIpumMepsl. Akcuoma-
THKa IIKOJIBHOI'O Kypca F€OMETPHH.

OBOCHOBAHME EBKJIMJIOBOM TEOMETPHM 110 BEITIO

HenpoTuBopeunBOCTh U MOJTHOTA CUCTEMBI aKCHOM Beiist TpexmMepHOTo eBKIMI0BA Mpo-
crpancTBa. OmnpeneneHue MpsIMbIX, TJIOCKOCTEH, JIydeil, OTpe3KoB, yrioB. [Ipumepsl moka3za-
TEIbCTBA HEKOTOPBIX TEOPEM.
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5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH,
npuMeHsieMble TPH OCBOEHUHU TUCIUTLIHHBI

OcHOBHbBIE 06pa3OBaTeJII>HLIe TEXHOJIOI'UH,
INPUMEHACMbIC IPA U3YYCHUH TUCHUIIIIUHBI

*  TexHONOTHsA KOHTEKCTHOTO 00ydeHHs (00yuyeHre B KOHTEKCTE TPO(ECcCHm) peann3yeTcs
B yUCOHBIX 3aJaHUSIX, YIUTHIBAIONIUX CIIEU(PUKY HAPABICHUS U MPOQUIIS TOATOTOBKH.
[MpodeccronanbHbIe ACHCTBUS U 33a4H, YePe3 KOTOPBIE Y CTYIEHTOB (POPMHUPYIOTCS MPO-
(eccroHanbHbIC HABBIKH, COOTBETCTBYIOLIHME MPO(UI0 00pa3oBaTeIbHON IPOrpaMMBbL:

v/ aHaIK3 MearoruIecKoi JesITeIbHOCTH U 00pa30BaTeIbHOIO MPOIIECca Ha MpaKTHye-
CKHX / TaOOPATOPHBIX 3aHATHUSIX, TIPOBOJAUMBIX B 00pa30BaTeIbHON OpraHU3alNY;

* TexHomorust pa3BUTHs KPUTUYECKOTO MBITINICHUS U MPOOIEMHOT0 00ydeHus (peaan3yer-
Csl U pellleHuH y4eOHBIX 3a/1a4 MPoOJIEeMHOI0 XapakTepa).

* TexHomorust 3NEKTPOHHOr0 00y4eHUS (peann3yercs MpU MOMOIIU JIEKTPOHHON 00pa3o-
BarenpHOM cpenbl CI'Y npu ucnonb3zoBanuu pecypcoB DbC, npu npoBeIeHUH aBTOMATH-
3MPOBAHHOTO TECTUPOBAHUS H T. [1.).

AnanTuBHbIE 00pa3oBaTe/bHbIE TEXHOJOIUH,
NpuMeHsieMble NPU U3YYEeHUH TUCUUILINHBI

[Ipu oOyueHUM JNHIl C OTPAaHUICHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBS MPEAIOIAracTCs HC-
MOJIb30BAaHUE TIPU OPraHM3alyu 00pa30BaTENBHOM NEATEILHOCTH AJalTUBHBIX 00pa30oBaTEIIb-
HBIX TEXHOJIOTHI B COOTBETCTBUU C ycioBusmu, n3iioxkeHHbIME B OITOIT (pazmen «OcobeHHo-
CTH OpraHu3aiuy 00pa30BaTeIbHOTO MPOIEcca M0 00pa30BaTEIBLHBIM IPOTPAMMaM JJIsi HHBAIH-
JIOB ¥ JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS»), B YaCTHOCTH: MIPEIOCTABIICHUE CITC-
UATBHBIX YYEOHBIX TOCOOMH ¥ NUAAKTHYECKHX MATEpPHAJIOB, CIEIMATbHBIX TEXHHUYCCKHX
CPEICTB OO0YYCHHS KOJUIEKTMBHOTO M WHIMBHIYAJILHOTO IOJIb30BAHUS, MMPEIOCTABICHUE YCIYT
accucTeHTa (MOMOIIHHMKA), OKa3bIBAIOIIETO OOYYArOMIMMCS HEOOXOIUMYI0 TEXHUYECKYIO0 TO-
MOIIlb, ¥ T. TI. — B COOTBETCTBUH C WHINBUIYATBHBIMU OCOOCHHOCTSIMH O0YJarOIIIUXCS.

[Tpu Hanmuuuu cpeau oOydaroUUXcs UL ¢ OTPaHUUYEHHBIMA BO3MOYKHOCTSMHU 370POBbSI B
paznen «Ob0pa3zoBaTeIbHBIE TEXHOJIOTUN, TIPUMEHSEMbIC IPH OCBOSHUH JIHCIUTLUIMHBD) padoUei
MPOrpaMMBbl BHOCATCS HEOOXOAUMBIE YTOUHEHUS B COOTBETCTBHH ¢ «[lonokennem 06 opranusa-
UM 00pa3oBaTEIBHOTO MpPOIecca, TCHXO0JIOr0-TIeIarornYecKOro COMPOBOXKICHHS, COIHAIH3a-
[ WHBAIUIOB U JIUIl C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 370pOBbs, oOydaromuxcs B bU
CI'Y» (11 8.70.02.05-2016).

HNHpopManMOHHBIE TEXHOJIOTHH,
NpPUMEHseMbIe P U3YYEeHUH AUCHHUIITHHbI

e Ucnonb3oBanne WHPOPMAIMOHHBIX PECYPCOB, JOCTYNHBIX B HH(POPMAIIMOHHO-
TEeNIEKOMMYHHUKAIIMOHHON ceTn MHTepHEeT (CM. mepedeHb pecypcoB B M. 8 HACTOsIIEH
MIPOrPaMMBI).

e (Co3maHue SJEKTPOHHBIX JOKYMEHTOB (KOMIBIOTEPHBIX MpEe3eHTalui, Buaeodansos,
MJIEHKACTOB U T. 11.).
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6. YueOHo-MeToAn4ecKoe odecneuyeHmne
CaMOCTOSITeIbHOM PadOThI CTYJAE€HTOB.
OueHouyHbIEe CpeICTBA ISl TEKYIIEr0 KOHTPOJIsI YCIIeBA€MOCTH, IIPOMEKYTOY-

HOM arreCTalmm 1o uToraMm OCBOCHHUA JUCHUITJIMHDBI

K camocrosTenbHOl paboTe CTYAEHTOB OTHOCUTCS: Je€TallbHas IpopaboTKa JeKIui, yueo-
HOW JIMTEpaTyphl, CAMOCTOSTENILHOE JOKA3aTeNIbCTBO YKA3aHHBIX IMPETOAaBaTEIeM TEOPEM, BbI-
HOJIHEHUE IOMALIHUX ¥ WHAMBUYAIbHbIX 3aJaHUH, BHIIIOJHEHUE KOHTPOJIBHBIX padoT.

JI71s1 KOHTPOJIA TEKYLIEN yCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTAllMU UCIIONb3YETCS PE-
TUHTOBasi U THPOPMALMOHHO-U3MEPUTENbHAS CUCTEMA OLIEHKH 3HAHUM.

Cucrema TeKyIiero KOHTPOJIS BKIIFOUACT:

® KOHTPOJIb AKTUBHOCTH CTYAEHTA Ha 3aHATHUSAX, BKJIIOYasi aKTUBHOCTB IIPH OIIpoOcax, Mpo-
BEICHUU NMPOOIEMHBIX JIEKIUI U AUCKYCCUH;

® KOHTPOJIb MPOMEKYTOUHBIX 3HAHUI, YMEHHI, HAaBBIKOB YCBOCHHBIX B JaHHOM Kypce B
dbopMe caMOCTOSITETFHBIX PA0OT

® KOHTPOJIb 3HAHUH, YMEHH, HABBIKOB YCBOCHHBIX B JAHHOM Kypce B (hopMe MUCbMEHHOMN
KOHTPOJIbHOM paboThI

PaboTa Ha mpakTUYECKUX 3aHATUSAX OLIEHHWBAeTCA MperojaBaTeneM (IO MATUOAIBHON
IIKaJie) 10 UTOTaM TOATOTOBKH W BBIIIOJHEHHS CTYJICHTaMHU MPAaKTUYECKUX 33/JaHUI, aKTUBHO-
CTH paboThI B TPYIIE U CAMOCTOATENIbHOM padoTe. [Iponyck mpakTUyecKux 3aHATUI npeznona-
raet orpabOTKy IO MPOMyIIeHHbIM TeMaM. Popma OTpabOTKH OIpeNeNsIeTcsl MpenojaBaTeieM,
BEIYIIM 3aHSTHE.

[TpenoaBaTenb KOHTPOJIUPYET U OLICHUBAET BBIIIOJHEHUE JOMAIIHUX 33/1aHUM, CaMOCTOS-
TEJIBHBIX M KOHTPOJIBHBIX Pa0OT, aKTUBHOCTh Ha NMPAKTUYECKUX M JICKIIMOHHBIX 3aHATUSAX TPO-
6s1eMHOro xapakrepa. Bce BUIIbI KOHTPOJIS HAXOJAT KOJIMYECTBEHHOE OTPA)KEHHE B TEKYLIEM U
UTOTOBOM PEHTHHTE CTyIeHTa 1Mo AucuuiuiHe. KonTponbHas paboTa IpoBOJUTCS HA MPAKTHYe-
CKOM 3aHSATHM MOCJI€ U3YYEHUHU TEeMbl MJIM pa3ieNa U MpeAHa3HadeHa JUlsl OLlEHKU 3HaHUH, yMme-
HUI ¥ HAaBBIKOB, MPUOOPETEHHBIX B MPOIIECCE TEOPETUUECCKUX U MPAKTUICCKUX 3aHSATHH 10 JaH-
Hol aucruniuHe. [Inanupyercs 6 KOHTPOIBHBIX pabOT MPU OCBOCHUU MOJYIIS.

Ornenka 3a KOHTPOJIGHYIO pa0OTy, TECT BBICTABISIETCS B COOTBETCTBHH CO CIIEAYIOIIUMHU
KPUTEPHUSIMHU:

e oreHka «oTarnaHo» (5 6amos) - 80-100% npaBUIIBHO pEIEHHBIX 3aJaHHA;

® OlIeHKa «xopo1oy (4 6amna) - 65-79% npaBUIBHO pElIEHHBIX 3a/1aHUIH;

® OIICHKA «yJIOBJIETBOPUTENbHOY (3 6amna) - 50 -64% npaBUIbHO PElIEHHBIX 3aJaHHIA;

® OLIEHKA «HEYJOBJIETBOPUTEIBHO» - 49% U MeHee MpaBUIIbHO PEIIEHHBIX 3aaHuH.

Ha nmpakTrueckoM 3aHSATHM CO CTYAEHTaMH O4HOW (hopMbl 00ydeHHs MOAPOOHO paccMaTt-
PHUBAIOTCS THIIOBBIE TIPUMEPHI TI0 YKa3aHHOW TeMe, 00CYKIAeTCsl X0 PEIICHNUs, aHATU3UPYIOTCS
BO3MOYKHBIE BAPUAHTBI.

6.1. CamocTosiTe/ibHAsI pad0oTa CTY/IEHTOB MO JUCHUILINHE
6.1.1. Iloozomoeka Kk npaKMUYECKUM 3AHAMUAM
Temamuka npakmu4eckux 3aHamuil

1 cemecmp
1.Cnosxenue 1 BIYMTaHNUE BEKTOPOB. MOyb BEKTOpa. Y MHOKEHHE BEKTOpaA Ha YUCIIO.
2. JIuneiiHas 3aBUCMMOCTb BeKTOpoB. KoopauHatsl BekTopoB. CkansipHoe mpousBeneHue. Tou-
KM U BeKTOpbl. JleneHue oTpe3ka B JaHHOM OTHOILIEHUH. BbluncieHne paccTOsHUS MEXITY
toukamu. Kocoe nmpounssenenne BekTopos. Inomans TpeyroipHuka.
[IpeoOpazoBanne agdruHHON U TIPSIMOYTOIBLHOM CUCTEM KOOpauHaT. Permenue 3amad.
[TonsipHbIe KOOPAUHATHI. Y paBHEHUE OKPY)KHOCTH B IPSMOYTOJIBHOM CHCTEME KOOPIUHAT.
Paznuynble ciocoObl 3a1anus npsiMoii B ad(pUHHOI cucTeMe KOOpAMHAT.
YpaBHeHUE MPsIMOM B IPSIMOYTOJILHON CHCTEME KOOPHHAT.
PaccrosiHre OT TOYKH 10 IPSIMOM. YTOJI MEXTy TPSIMBIMH.

No ko
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8. KonrponbHas padota Nel Ha Temy «DJIeMEHTHI BEKTOPHON anreOphl Ha TUIOCKOCTH. YpaBHE-
HUE MPSIMOH Ha IIOCKOCTH.

9. Dnwrc u ero CBOMCTBA.

10. I'uniep6onia u ee CBOMCTRBA.

11. [TapaGosia u ee cBOMCTBA.

12. IlpuBenenune o01Iero ypaBHEHUS IMHUM BTOPOTO MOPsAKA K KAHOHUYECKOMY BUIY.

13. [lepeceueHne TUHUU BTOPOTO MOPSAKA C TMPSIMON. ACHMNITOTHYECKHE HampaBieHus. LleHTp
muauu. Kacarensnble. Jlnamerpsl. ConpspkeHHbIe HarpaBiieHus. [ 1aBHbIE HAaIIpaBIeHMS.

14. Konrponbnas padora Ne2 o teme «JIuHIM BTOPOTO MOPSAKAY.

2 cemecmp
1. KoopaunarHoe 3ananue ABuxeHui 1 u 2 pona.
2. Knaccudukanus apmwxennid. Kommosunus nsmkenuit 1 u 2 poza.

3. Ilomobus mmockoctu. 'omoteTHs, croiictBa. KoopaunarHoe 3aianue nmpeodpa3oBaHUi 10-
n00usL.

4. TlpumeHeHue rpeodbpa3zoBaHuil MOAOOUS U IBUKEHUN K PELICHHUIO 3a1a4.

Koopnunatnoe 3amanue adp¢duHHBIX mpeodpa3oBanuii. [lepcniektuBHO-adhruHHOE TIpeodpa-

30BaHUE.

Kontpomnsnas padora Ne3 mo teme «IIpeoOpa3oBaHus MIOCKOCTHY.

MeTon KoOpAMHAT B IPOCTPAHCTBE.

BekTopHOe 1 cMelIaHHOE TPOU3BEAEHUE BEKTOPOB.

Paznuunble ciocoObl 3a1aHUs MIIOCKOCTH.

10. BzauMHOe pacmoioKeHHEe TUIOCKOCTEeH. PaccTosHue OT TOYKH JI0 TUIOCKOCTH. YTOJI MEXKIY
IJIOCKOCTSIMHU.

11. Pasnuunsble criocoObl 3a1anus npsMoil. BzauMHoe pacnosiokeHue npsiMbix, NpsSMOI U III0C-
KOCTH.

12. Metpuueckue 3a1a4i Ha COUYETaHHUS MPSIMBIX U IJIOCKOCTEH.

13. KonrponbHas padora Ne4 o teme «IlmockocTs v mpsiMasi».

14. Dnnmuncounsl, TunepOoIonasl U Tapadoioubl. L{lunuuapudeckue 1 KOHMYECKUE TTOBEPXHO-
CTH BTOPOTO MOPAJIKA.

15. BexTopHoe N-MepHOe npocTtpaHcTBO. KoopanHatel Touek B appuHHOM IpocTpaHcTBe. Ad-
¢uHHAs cucTeMa KOOpIUHAT.

16. YpaBHeHHE MIOCKOCTH B ap(UHHOM N-MEPHOM IMPOCTPAHCTBE. B3auMHOE pacroiokeHHE
MHOTOMEPHBIX IIIOCKOCTEM.

17. TlpsiMble U TUIOCKOCTH B N-MEPHOM NpPOCTpaHCTBe. MeTpuuecKue 3aJauu.

18. KonrpomabHas pabdora «Ilnockoctu B N-MepHOM €BKIMI0BOM M ah(PUHHOM IMPOCTPAHCTBE.

o

©oN

3 cemecmp

1. MH3o0pakeHue mIoCKuX GUryp B napasiebHOW MPOESKIUH.

2. U3zobpakeHne OKpy>KHOCTH, BIMCAHHBIX U OMMCAHHBIX OKOJIO HEE MHOTOYT'OJIbHUKOB.

3. Tloctpoenus Ha N300paKeHUAX MIIOCKUX (PUTYD.

4. Hcnonb3oBaHME MEPCIEKTUBHO-aQGUHHOTO MpeoOpa3oBaHus s MOTy4YeHUsT U300pakeHUH
IUIOCKUX (UTYp.

5. TlonsATue momHoro uzoOpa)keHus. DJIEMEHTapHbIE 3aJauMd Ha MOJIHbIX H300pakeHusx. I[la-
paJlJIeNIbHOE POCKTUPOBAHUE.

6. CeuyeHns MHOTOTpaHHHUKOB. LIeHTpaIbHOE MPOSKTHPOBAHHE.

7. 3agaun Ha ceyeHMs Kpyriablx Tell. IlocTpoeHne nuHuil B3aMMHOIO NEPECEUEHUs TOBEPXHO-
cTei.

8. MH3zobpaxkenue chepsl B COUCTAHUU C IPYTUMHU (GUTypaMH B OPTOTOHAIBHOM MPOEKIIUH.

9. Mopenu NpoeKTUBHOM IIOCKOCTHU U MPSIMOI. Y paBHEHUE TPOESKTUBHON IPSMOH.

10. Teopema [le3apra. [IpuMeHeHIE TEOPEMBI K PEIICHHUTO 3a/1a4.
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11. CnoxxHOE OTHOIIIEHHE YETHIPEX TOYCK MPSMOIA.

12. TlonHbIi YeTHIPEXBEPIIMHHUK U €r0 CBOWCTBA. ['apMoHnYecKas 4yeTBepKa TOUeK.

13. JIuHumM BTOPOTO MOPsAIKA HA IPOSKTHUBHOM M1ockocTu. Iloiroc u mossipa.

14. KoHCTpYKTHBHBIE T€OpPEMbI MIPOCKTUBHON TeoMeTpuu. Teopema I[lackans m teopema bpu-
aHILIOHA. 331a4M Ha IIOCTPOCHUE Ha OCHOBE KOHCTPYKTHUBHBIX TEOPEM.

15. KonrpomnbHas padora «OCHOBHBIE (DaKThl TPOSKTUBHON T€OMETPUN.

6.1.2. Camocmosmenvuule pabomsl no mamepuaiy OUCUUNTUHbL

CamocrositeqbHass padora Nel
JleMOHCTpPAIMOHHDBI BAPHAHT

1) Hamucatp aHaTMTHYECKOE 3aJ]aHKE CKOJB3AIIEH CUMMETPUU C OChIO | M BEKTOpOM Ma-

paJLIeNIbHOTO NepeHoca d

I: =3x—y+2=0, da(6;2);

2) Haiitu o6pas Touku M(-4;4) u Bekropa d(—3;4);

3) Haiitu npoo6pa3 Touku M(2;6) u Bektopa d(4;3).

CamocrositesibHas padora Ne2
JleMOHCTPAIMOHHDBINH BAPHAHT
1) HanucaTth aHaaMTHYECKOE 3aaHKe IPeodpasoBaHms IIOCKOCTH, B KOTOPOM To4uka M(-
1;2) mepexomur B Touky M’(1;-4), a Bekropnl d;(4;0) u d,(1;1) B Bektopnl d'y(1;—2) u
d'(2;-1);
2) HaiiTu MHBapMaHTHbLIE TOYKH, MHBADUAHTHBIC NPSAMBIE M MHBAPMAHTHBIE HAIIPABICHUS
WJIM TI0Ka3aTh, YTO MX HE CYIIECTBYET;
3) Onpenenuth BUJ npeoOpa3zoBaHusl.

CamocrosiTesbHast pabGora Ne3
JIeMOHCTPAIMOHHBINA BAPHAHT
1. Hauer Bepmmnsl A(-2;-2;-1), B(-2;2;1), C(2;-2;0), Bi(-3;1;3) mnapamrenenunesa

ABCDA;B;C1D;

a) CoctaBuTh ypaBHeHue rpanu ABB1A;
0) CocraButh ypaBHeHue quaronaieir AC, u BD;
2. JlaH mapasuienenuIies], OnpeneIeHHbI yCIoBUsIMHU 3a1auu 1. Halitu yrom mMexmy mua-

roHaneo AC; 1 mrockocteio ABB1A;

CamocrosiTesibHas padora Ne4
JleMOHCTPAlMOHHBII BADHAHT
1. OmnpenenuTh B3aUMHOE PacroiIOKeHUE MPSMBIX

x=1+1t x=—-1+4+3t
li=y=-1-2t u lL={y=-2+t
z=2—-4t z=3—-5¢t

2. Hanbl Bepmuabl A(3;-2;-1), B(-3;2;0), C(1;4;-2), D(-1;2;4) TeTpasapa

Haiitu KOOpAUHATBI TOYKHU M, CPIMMCTpH‘IHOfI BCPIINHE B oTHOCHTENBHO IIOCKOCTH
ACD

CamocTosTenbHas paboTa Ha MPAKTHUECKOM 3aHITUU MpeJHa3HAuYeHa JIJIsl OepaTUBHOTO
KOHTpOJIsI ycrieBaeMocTH, 3aHnMaeT 20-30% Bpemenu npaktuueckoro 3ansatus. Ilnanupyercs 10
CaMOCTOSITENIbHBIX Pa0OT MPU OCBOCHUH JUCIUIUINHBI.
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OreHka 3a CaMOCTOSITETIbHYIO paOOTy BBICTABIISIETCSI B COOTBETCTBUH CO CIIEAYIOIIMMU
KPUTEPHSIMH:
— OoueHka «oTn4yHo» (5 6amnoB) - 80-100% npaBuiIbHO PELICHHBIX 3aaHU;
— OlIeHKa «xopouioy (4 6amia) - 65-79% npaBHIIbHO PElICHHBIX 3a/1aHUN;
— OlLIEHKA «yJIOBJIETBOPUTENLHOY (3 6arua) - 50 -64% npaBUIIbHO PEIICHHBIX 3a/1aHU;
—  OIICHKA «HEY/IOBJICTBOPUTEILHOY - 49% 1 MeHee MPaBHIILHO PEIICHHBIX 3a/IaHUi.

6.1.3. KonmponsHosie pabomuvt no mamepuany OuCyUnJIUHbL
KontpoabsHnas padora Nel
JleMOHCTPalMOHHBbII BAPHAHT

1. Jlauser Touku A(-2,1); B(4,3). Ha ocu opauHar HailTk Takyr TO4uky M, 4uroOsl yron AMB

OBLT IPSMBIM.
2. Jloka3zatb, uro AABC — paBHOOEIPEHHBIN, U COCTABUTh YPABHEHHE €0 OCH CUMMETPHH, €C-

m AQ3,5), B(- 4,1); C(2,-3).
3. JlaHbl ypaBHEHHUS JBYX CTOPOH MPSMOYTOJIbHHKA!
(BC): x-2y=0, (AH): x-2y+15=0 u ypaBuenue ero auaronanu (BD): 7x+y-15=0.

HaiiTu BepmHbI MPsIMOYTOJIbHHKA.

4. Ompenenuts yroia MeXIy NpsMbIMA  Ag: Sx-y+7=0, Ap: 3x+2y-1=0
5. Haiitu nnomaab NpaBUIBHOTO TPEYroJIbHUKA, €CIIM U3BECTHHI 0/1HA U3 ero BepuinH A(1,3) u

ypaBHeHue cTopoHbsl BC: 3x+4y-10=0.

KonTtpoJsbHas padora Ne2
JleMOHCTPAIMOHHBII BAPUAHT
2 2
1. Yepe3 dokyc F; smiumnca 2—5+i—6—1npOBeneHa xopJa, napamienbHas ocu Oy. Omnpene-

JUTh JUIMHY 3TOH XOpPJBI.
2. Haiitu yroa Mexny acuMOTOTaMH rUnepOoJibl, y KOTOPOH SKCLEHTPUCHUTET & = V2.
[TpuBecTn ypaBHEHHE K KAHOHUYECKOMY BHY U H300pa3UTh COOTBETCTBYIOIIYIO JIMHHIO B Ka-

HOHHUYECKOM CUCTEME KOOPIUHAT: 11x% + 24xy+4y 2 1 14x + 48y —25=0.

KonTposbnas paGora Ne 3
JdeMOHCTPALMOHHBIN BAPHUAHT

1. Jamer Bepmmnsl  A(4,0,2), B(0,5,1), C(4,-1,3), Ai(3,-1,5 mnapamrenenumnena
ABCDA;B;C;D;.CocraButs ypaBuenue rpaau BCC1B;.

2. Jlaubl koopauHathl BepimH A(1,0,-2), B(2,1,-1), C(0,2,-3), D(-1,-2,1) Terpasapa ABCD B
HpsIMOYTOJIBHOM cucTeMme koopiauHaT. Haiitu koopauHatsl Touku Di, cummeTrpudHOi BepiunHe
D otHOcHuTenpHO miockocTu ABC.

x=1+2t, X=06+3t,
3. OmnpenenuTh B3aMMHOE PACHONIOKEHHE TIPAMBIX A iqY=7+t, u Ay 1qy=-1-2t,
z=3+4t z=-2+t.

4. Jlan mapajienenurie]], ornpeneaeHHbli yenoBusamMu 3a1aun 1. CocTaBUTh ypaBHEHHsI 1UaroHa-
aeit A1C u B1D, naiftu yron mexay HUMM U yroia Mexay auaroHainbio Ai;C M MIOCKOCTHIO
BCC4B;s.

Konrpoabnas padora Ne 4
JdeMOHCTPALMOHHBIN BAPHAHT
1. CoctaBuTb NapameTpuyeckoe n obliee ypaBHEHWE NIOCKOCTU HaUMeHbLUEe Pa3MepHOCTH,
npoxoaauien yepes Toukn A(0, 1, 4, 1), B(2, -2, 5, 0), C(1, 4, 2, 5), A4(3, 1, 3, 4), E(5, -2, 4, 3).
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2. BpIICHUTH B3aUMHOE pacroyiokeHue riockocted [lg:

Hatitu paccrostaue ot Touku M(8, 11, -6, 9) mo miiockoctu I1:

X, +2x, —4x,+3x, =2,
n Ib:
2x, +3x, + /x; —6x, =6.

4x, +7x, —x;3 =12,

X, =X, +x3—x, =1.

2x, +3x, —x;+x, =0,
X, +2x, + x, —3x, = 4.

KonTpoabsnas padora Ne 5

JleMOHCTPAIMOHHBII BAPUAHT
JlaHo m306paxenne pomGa ¢ octpbiM yriom 60°. [IocTpPOUTs H306PaKEHHE TOYCK KACAHMS
CTOPOH poM0a ¢ OKpPYXHOCTHIO, BIIMCAHHOH B Hero (0e3 MCIOIb30BaHUs MEPCIEKTUBHO ad-
(dbuHHOTO NTpeoOpa3oBaHms).
Jlano n3o0pakeHrue TpEyrojibHUKA, Y KOTOPOTO B OPUTHHAJIE CTOPOHBI OTHOCATCS Kak 2:3:4.
[Toctpouts M300pakeHre IEHTpa BIIMCAHHOW B TPEYTOJILHUK OKPYKHOCTHU. (3a/1a4ya periaeT-
Csl C UCTIOJIH30BAHUEM IEPCIIEKTUBHO-a(PUHHOTO MPEOOPA3OBAHMS)
[TocTpouth M300pa’keHUE CEUEHHUS MATUYTOJBHON MPU3MBI IIOCKOCTBHIO, 3a/laHHOM Tpems
TOYKAMH, JISKAIIMMH Ha OOKOBBIX I'PAHSX.
[TocTpouth cedyeHue MATUYTOIBHON MUPaMUIBI MIOCKOCTHIO, 3a/IaHHOM TPEeMsI TOUKaMH J[BE
— Ha OOKOBBIX pedpax, oHa Ha CTOPOHE OCHOBAHUA.
N300pa3uth ceueHue KOHyca IIOCKOCTHIO, IPOXOASIEH uyepe3 CepeuHy €ro BBICOTHI MOJ
yriom 45° k rmockocTH ocHoBaHMs. M3BECTHO, UTO BHICOTA KOHYCA PABHA JAUAMETPY €ro oc-
HOBaHMUS.
N300pa3uTth JIMHAIO TIEpEeCEUCHHSI JAHHBIX TIOBEPXHOCTEH, KyOa 1 KOHyca ¢ OOIIeH TIOCKO-
CTBKO OCHOBAaHUM.

KonTpoasnas padora Ne 6

JleMOHCTPALMOHHBII BApUAHT
Ha npsimoit 3amanel cBoumu adduuHbiMU KoopauHatamu Touku A(1), B(-2), C(-1). Io-
CTPOEHUSIMHU OJHOM JIMHEHKON HAlTH 4eTBepTyr0 rapMoHHUecKyto Touky. Haiitu ee adpdun-
HYIO KOOPJIMHATY.
Jan nonnsnii yerbipexsepmmmaHuK MNPQ. Ha cropone MN yka3ath rapMOHHYECKYIO YeT-
BEPKY TOUYEK U MPOBEPUTH 3TO BBIYMCIEHUSAMHU B KOOpJAMHATAX, 3a/1aB CAMOCTOSITENILHO NPO-
€KTHUBHBIHN pernep U3 ToUeK 4-BepIIMHHUKA.
B smnunc Bnucan 4-yronsHuk ABCJI, npuuem n3BecTHa KacaTeiapHas K 3JUIMIICY B TOUKE A.
Uepes Touky C nmpoxoauT cexkymias. HaliTu BTopyto TOUKy NepecedeHus ee ¢ SUIUIICOM, He
UCIIOJIB3YS €70 CaMOTO.
OBanbHast TUHUS 2 MOPSIKa ONpeeeHa YeThIpbMs KacaTeIbHbIMU M TOUKOM Ha OJHOM U3
Hux. [locTpouTs enie oAHy TOUKY JJMHUH, HE JIEKAILYIO Ha TaHHBIX KacaTeIbHbIX

KOHTpOHLHaSI pa60Ta MMPpOBOAUTCA B 3aIUIaHUPOBAHHOC BPCEM:I (HHaHI/IpyeTC}I 6

KOHTPOJBHBIX PA0OT MpPH OCBOCHWU IUCIUIUIMHBI) W TMpETHA3HAuYCHA JUIsl OLCHKH 3HAHUM,
YMEHHA W HaBBIKOB, MPUOOPETEHHBIX B MPOIECCE TEOPETUYECKUX U MPAKTUYECKUX 3aHATUN
kypca. Kontponbnas pabora Nel mpoBoauTCs MO WHAMBUAYaIbHBIM BapHWaHTaM, KOJIMYECTBO
pa3MYHBIX BApUAHTOB COBIMAJAET C KOJUYECTBOM CTYIEHTOB B rpynne. CTyIaeHTh
OTYHTBHIBAIOTCS 32 KAXKJI0€ 3aJJaHUE CBOETO BAPUAHTA.

OI_ICHKa 34 KOHTPOJIbHYIO pa60Ty BBICTABJISICTCA B COOTBCTCTBUU CO CJIICAYHOIIUMH

KPUTEPUSIMH:

— OueHKa «oTInYHO» (5 6amnoB) - 80-100% npaBuiIbHO PELICHHBIX 3aJaHUH;
— OLEHKa «xopomoy (4 6amna) - 65-79% npaBUIIbHO PEIICHHBIX 3aJaHU;
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10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

OLIEHKA «y/IOBJICTBOpUTENHHO» (3 Gaua) - 50 -64% npaBUIbHO pEIICHHBIX 3a/IaHHIA;
OILICHKA «HEYJIOBJIETBOPUTEIBHO» - 49% 1 MeHee MpaBUIIbHO PEIICHHBIX 3a/1aHUM.

6.1.4. Temot peghepamos
3 cemecmp

BexTtopHoe npoctpanctso. OnpeneneHue, IpuMepsbl, CIeACTBUS U3 akcuoM. basuc u
pasmepHocTh. [loanpocTpaHcTaa.
Addunnoe npoctpancTBo. Onpenenenue, IpUMepsl, cieacTBUs u3 akcuom. [Toampo-
cTpaHcTBa apuHHOrO npocrpancTBa. Onpeaenenue, cnocod 3ananus. Bzanmuoe pac-
[10JIO’KEHUE TIOIIPOCTPAHCTB.
AdduHHasg cuctema KoopAUHAT. Y paBHEHHS TUIOCKOCTH (TTapaMeTpHIecKue, OOITHe).
YpaBHEHHE rUNEPIUIOCKOCTH, TPOXOIALIEH Yepe3 3aJaHHbIE TOUKH.
Otpe3ok B apurHOM mpoctparcTBe. OTHOWIEHHE «mexay». [lonynpocrpanctso. [1o-
JYIJIOCKOCTB, JIyY.
Beinykible MHOrorpaHHuky B apuHHOM mpocTpaHcTse. Onpenenenue, crnocod 3ana-
HUS, IPUMEDPBI.
Jluneilinble oToOpaxenus. Onpenenenue, npuMepsl. SAnpo, oopas. JIuneiHble onepaTopsl
Y JCUCTBUA HAJl HUMU. MaTpHIIbl TMHEHHOTO OIepaTopa, CBA3U MEXAY HUMH.
Jlunelinble GOpMBbI Ha BEKTOPHOM IpocTpaHcTBe. CONpsKEHHOE MPOCTPAHCTBO.
bununeiinple GOpMBI Ha BEKTOPHOM IpOCTpaHcTBe. MaTpuisl OMIHMHEHHON (OPMBI, CBSI-
31 MEXIY HUMHU.
KBanpatuuansie ¢popmbl. CBsi3b ¢ OnnmHeitHbIME hopmamu. POpMYITHPOBKA TEOPEMEBI O
NPUBEJCHUN KBaJApaTUUHON (OPMBI K IMaroHaJIbHOMY BUJy. PaHr, nHaekc, curuatypa
KBaJPaTHIHON (HOPMBI.
CkanspHoe Mpou3BeIeHUEe B BEKTOPHOM NpocTpaHcTBe. OnpezeneHue, NpuMepsl, Hepa-
BeHCcTBO Komu-byHsikoBckoro. OnpezaeneHue eBKIN10Ba BEKTOPHOTO IIPOCTPAHCTBA.
EBkiuoBa MeTpuka.
KoneuHomepHble eBKINI0BbI BEKTOPHBIE IpOCTpaHcTBa. TeopeMa cyectBoBanus. Op-
TOHOpMUpOBaHHbIH Oa3uc. [Ipumep. Teopema cyiiecTBOBaHHS OPTOHOPMUPOBAHHOTO Oa-
3uca. OpTOroHanbHOE AOMOJHEHUE.
CMemaHHOE IPOU3BEIEHNE BEKTOPOB B KOHEUHOMEPHOM €BKJIMI0BOM BEKTOPHOM ITPO-
cTpaHcTBe, GopMyIUpoBKa QyHIaMEHTAIBHOTO CBoMcTBa. OnpenenuTens ['pama BeKTO-
poB. CBs3b CMEIIAHHOTO IPOU3BEICHUS BEKTOPOB C ONIPENEIUTENEM [ 'pama 3TuX BEKTO-
pOB.
EBknunoBo agdurHoe npoctpancTso. Omnpenenenue, npumep. Ilepnenukynsp k mioc-
KOCTH, TEOpeMa CYIIECTBOBAHUS U €AMHCTBEHHOCTH. O0beM Mapaliiesienunesaa.
N3omeTpruuecKkuil onepaTop, 3alaHHbI Ha €BKJINJA0BOM BEKTOPHOM IpocTpaHcTse. Orn-
peneneHue, mpuMepsl, GopMyIUpOBKAa OCHOBHOM TEOPEMBI.
Addunnoe npeodpazoBanue appuHHBIX NpocTpaHcTB. OnpeaeneHune, NpuMepsbl, Teope-
Ma CyHIECTBOBAHHUA U €AMHCTBEHHOCTH, aHAJIMTUYECKOE 3aJaHUE.
JIBmxenue eBkinoBa appuHHOrO Mpocrpancrea. Onpenenenne, aHaTUTHYECKOE 3a/1a-
HUE, IPUMEDBI.
KBanpuku B eBKIN0BOM ap(MHHOM MIPOCTPAHCTBE.
AOGCo0THAs TE€OMETPHSI.
Ochk cummeTpun,
[Tpu3Haky paBeHCTBA TPEYTOJIbLHUKOB,
Teopema o BHEIIHEM yTJjie TPEYroJbHUKA,
Teopemsl 0 IEPIEHINKYIAPAX,
[Tpu3Haky napayuieTbHOCTH IPSIMBbIX.
CymMa yriioB TpeyroybHHKa.
JledpexT TpeyroyibHUKA.
YeThIpexyroabHUKH.
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27. Ilnanumetpus JlobaueBckoro. [IpocTeiimme Teopemsbl.
28. YT0a napaiebHOCTH.

29. ®ynkuus JlobayeBckoro.

30. IIpsiMble, mapasuiebHbIC TIPSMOIA.

31. Pacxopsimuecs mpsiMble.

32. DKBUJIUCTAHTA U OPUIIUKIL.

33. Mogens [Tyankape mranumerpuu JloGaueBckoro.

Heo0xo1muMo moAroTOBUTRCS 1O TeMaM pedepaToB Ui BBHICTYIUICHUS Ha MPAKTUYCCKOM
3aHsATHH (TIepBasi MOJIOBMHA MPAKTUYECKOTO 3aHATHS) M K PEUICHUIO 3amad (0OCYKICHHUIO pe-
IICHHBIX JIOMA) U3 Pa3JIeioB, YKa3aHHBIX B TEMAaTUKE MPAKTUYCCKUX 3aHATUH (BTOpas MOJIOBUHA
3aHATHSA).

Kaxnpiii cTyfeHT 3a BpeMs MPOBEACHHS MPAKTUYECKUX 3aHSATHH JOJHKCH BBICTYIHTH C
JIOKJIQJIOM TI0 BBIOpAaHHOMY MM pedepaTy U 3a/1aTh KaK MUHHMYM JIBa BOIIPOCA 110 BBICTYIUICHH-
SIM IPYTHX CTYJAEHTOB. TeMbl ped)epaToB MPUBEACHBI B 3aJaHUSX ISl CAMOCTOSTEIILHOM PabOTHI.
B paboTax Takoro poja JODKHBI IPUCYTCTBOBATH CICIYIOIIUE CTPYKTYPHBIC JJIEMEHTHI: Ha3Ba-
HUE TEeMBbI, COJep:KaHhe paboThl, BBEIICHHE, OCHOBHAs COJAEprKaTelbHas dacTb (He MeHee 10
CTpaHMII), 3aKIFOUEHHE, CITMCOK UCIIOJIb30BAHHBIX UCTOYHHKOB U JINTEPATYpPhI (IIPU HAIIMCAHUU
CIIETyeT OPUEHTUPOBATHCS HA aKTyallbHbIC TPEOOBaHUS MO O()OPMIICHUIO KYPCOBBIX U BBITYCK-
HBIX KBaTU(UKAITUOHHBIX palboT).

Bo BBeneHNM HENIPEMEHHO CIIEYeT OCTaBUTh MPo0JIeMy, 000CHOBATH €€ aKTyalbHOCTb,
JIaTh KPAaTKY XapaKTEPUCTUKY UCIIOJIBb3YEMbIX B pa0OTE UCTOYHUKOB M HAYYHBIX ITYOJIHKAIIHIA,
4eTKO cHopMyITHpOBaTh IEb U 3aJa4u pa0dOoThl. B 3aKIr0unTeIbHON YacTH 00s3aTeIbHO HATH-
YKe OCHOBHBIX PE3yJIbTHPYIOUIMX BBIBOJIOB IO 3aTPOHYTHIM IpobiaemaM. ToJbKO mpu coOIoIe-
HUU BCEX ITHX TPEOOBAHUN MOXKET OICHUBATHCS y)Ke COOCTBEHHO COJepiKaTenbHasi 4acTh pado-
TBI.

Orenka 3a pedepat BbICTABIISCTCS B COOTBETCTBHH CO CISAYIONUMHU KPUTCPUSIMHU:

Bpemst BBICTYIUIEHUS! OJTHOTO CTYACHTA C OTBETaMU Ha Borpockl 30-40 MUHYT, Ha JOKJIaJ
orBoguTcs 10-30 MUHYT.

[ToaroroBka pedepaTta u oTueTa Mo MOAroTOBICHHOMY pedepary (moknan (ot 0 mo 3),
OTBETHI Ha BOMPOCHI 110 pedepary (ot 0 1o 3 H6anmoB), orieHka pedepara mo coaepxkanuo (ot 0
1o 4 6amnoB)). Makcumanbao 10 6amios..
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6.2. OueHo4HbIe CpeACTBA
AJI TeKylIero KOHTPOJsl ycIeBaeMoCTH 10 AUCHUIINHE

B coorBerctBun ¢ mpunaroii B CI'Y wumenu H.I. YepHbimeBckoro OamibHO-
PEUTHHTOBOM cucTeMol ydera noctuxeHuid crynenra (BAPC) Gamibl, mosydeHHBIC B XO/€ Te-
KYILIETO0 KOHTPOJIS, paCIpeeIIAIOTCS 110 YEThIPEM IPYIIIIaM:

— JIGKLUU;

— IPAaKTUYECKUE 3aHATUS;

— caMocCToATeIbHas paboTa;

— JIpyTue BUbI Y9eOHOH e TeTbHOCTH.

1. ITocemenue Jexkumii 1 ygactue B popmax skcrpecc-KoHTposs — ot 0 1o 7 6amios (1o
1 Gasuty 3a GuuI-o1Ipoc). biHIl-onpoc ocymecTBIsSETCS 0 MaTepHAITy JICKIIHH.

2. ITocenienre NMpakTUYECKUX 3aHSATUMN, BBIMOJHEHHE MporpaMmbl 3aHATHil — ot 0 10 20
0aJUTOB B 3aBUCUMOCTH OT CEMECTpa, YUYUTHIBAIOT BBIMIOJIHEHHE MPOTpamMMbl 3aHATHH, aKTHB-
HOCTb CTYJICHTA Ha 3aHSATHH, BKIIOUasi aKTUBHOCTb IIPU padOTe y AOCKH, ONPOCaAX, TUCKYCCUSX,
AKTHUBHOCTH MPHU BBHITTOJHEHUH JIOMAITHUX 3aaHUI

[nanbl MpakTUYECKUX 3aHATHI cM. B pazjeine 6.1.1.

3. CamocrosTenpHas padora:
— Camocrostenbras padora (ot 0 mo 10 6ayutoB B 3aBHCHMOCTH OT cemectpa). (lemosep-

CHUHKO CAMOCTOATCIIbHBIX pa60T, MCTOANYCCKUC YKA3aHUA U KPUTCPUH OLICHUBAHHA CM. B pa3aciic
6.1.2).

— IlpoBepounas koHTposibHasA padoTta (0T 0 10 20 6aI0B B 3aBUCUMOCTH OT CEMECTPA).
([lemoBepcuio KOHTPOJBHBIX padOT, METOAMYECKHE yKa3aHHMs U KPUTEPUU OLIEHUBAHMS CM. B
paszzene 6.1.3).

— IloaroroBka u 3amura pedepata (or 0 70 10 GaynIoB B 3aBUCHUMOCTH OT CEMECTpa).
(TemsI pedepaToB, METOAMYECKUE YKa3aHUSI M KPUTEPUH OIICHUBAHUS CM. B pasnene 6.1.4).

4. [lpyrue Bubl yd4eOHOU AeSITeNbHOCTH:

— Jlpyrue BUIBI Y9€OHOH AEATENbHOCTH: YCIICIIHOE TIPOBEIECHHSI CCIIeI0BATEIbCKON pa-
00THI B paMKax AMCLUIUIMHBI, ydacTHe B MPEIMETHBIX OJUMIHaAax, Kpyxkax (ot 0 mo 3 Oan-
JIOB).

6.3. OueHouYHbIe CpeacTBA

AJIAA HpOME)KYTO‘-IHOﬁ arTeCTallui Mo JUMCIMIIINHE

ITepeyennb BOPOCOB K 3K3aMeHY

1 cemecTp
1. HampaBnennsle oTpe3Kku (ompeieseHHe, JJINHA, HANpPaBICHHOCTh). DKBUIOJJICHTHbIE Ha-
IIpaBJIEHHBIE OTPE3KH (OMpeeseHre, MPU3HaK, CBONCTBA OTHOILICHUS).
2. Bekropsl (ompeneneHue, JeMMa O paBeHCTBE BEKTOPOB, HAMIPABICHHOCTb, KOJUIMHEAPHOCTH,
JUTHA).
3. CrnoxeHue M BbIYUTaHHUE BEKTOPOB (OIpeesieHUe, CYIIeCTBOBAHNE U €UHCTBEHHOCTb, Mpa-
BUJIA TPEYTOJbHUKA U TapajieliorpaMMa, CBOMCTBA).
4. TlpousBeneHue BEKTOpa Ha YUCIO (ONpeaeieHne, IeMMa, TeopeMa (CBOICTBa)).
5. KonnuneapHble U KOMIUIaHAPHbBIE BEKTOPHI (ONpeAeNieH s, TEOPEMBI).
6. JIuHeitHO 3aBUCUMBIE U HE3aBUCHMBbIE CUCTEMbI BEKTOPOB (OMpeAeIeH s, CBOUCTBA).
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7. TpexmepHOe BEKTOPHOE IMPOCTPAHCTBO, €ro 0aszuc (ompeaeneHue, TeopemMa O pasiokKeHUH
BEKTOpa 110 TPEM HEKOMILJIAaHAPHBIM BEKTOPAM, CIEACTBUA).

8. Koopaunatsl BekTopa (ompeaeneHue, TeopemMa, Mpu3HaK KOJTMHEAPHOCTH BEKTOPOB B KOOP-
JTUHATHOH dopme).

9. OproHopmupoBaHHBIN 0a3uc. ['eoMeTpudIecKuii CMBICT KOOPAMHAT BEKTOpPa B OPTOHOPMHUPO-
BaHHOM 0Oa3uce.

10. CkanspHoe mpou3BeJeHHE BEKTOPOB (OMpeAeieHHe, TeopeMa O BBIPAKEHUU CKAJISIPHOTO
IIPOM3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB, CIIEACTBHUSA).

11. CxansipHoe npou3BeiCHUE BEKTOPOB (OIpPEAEICHUE, CBOMCTBA CKAJIIIPHOTO MPOU3BEACHMUS).
12. BekTtopHBIE MOAIPOCTPAHCTBA.

13. ApdunHas cucTemMa KOOpAUHAT Ha TUIOCKOCTH (OIMpeIeeH s, KOOPIUHATE TOYKH, KOOP/IH-
HaTbhl BEKTOPa, OPTOHOPMHUPOBAHHBIN perep, AJIMHA BEKTOpa).

14. [lenenue orpe3ka B JaHHOM OTHOIIEHHUU.

15. Opuentanus minockoctd. OpUEHTUPOBAHHBIN Yroi (ONpeAeseHUs, YTBEPKICHUE O CyMMe
JIBYX HAIpaBJICHHBIX YIJIOB, KOOPJMHATHI MIPOM3BOJILHOTO BEKTOpa B OPTOHOPMHPOBAHHOM pe-
nepe, 3a/1a4ya O BBIUMCIICHUH YIJ1a MEXIY ABYMS BEKTOpaMU B OPTOHOPMHPOBAHHOM pETepe).
16. ®opmyiel mpeodpazoBanus aQPUHHBIX KOOPIUHAT.

17. ®opmyiel mpeoOpa3oBaHus IPSIMOYTOJIBHBIX KOOPAUHAT.

18. IMonsipHas cuctema xoopauHatr. @opMysbl mepexoaa OT MOJIIPHONW CHCTEMBI KOOPAMHAT K
IpSAMOYTOJIbHOM 1 00paTHO. O00O0IIeHHAs MOIsIpHAas CUCTEMa KOOPIUHAT.

19. CriocoOsb1 3a1aHus MPSIMOM HA TUIOCKOCTH. BB ypaBHEHUH TIPSMOI.

20. O6uee ypaBHeHue npsiMoil. OcCOOEHHOCTH PacIONOKEHUs IPSIMOM OTHOCUTEIBHO CHCTEMBbI
KoopauHat. ['eomeTpruyeckuii cMbici 3HaKa TpexwieHa Ax+By+C.

21. HopmanbeHoe ypaBHEeHUE NPsAMONA. PaccTosiHME OT TOUKH 10 IPSIMOIA.

22. B3anMHO€ pacroyioKeHHe ABYX MPSIMBIX. YTOI MEXIY IBYMS MTPSIMBIMH.

23. Ily4ku npsMBbIX.

24. Dnmunc. OnpenereHre, BIBOJ KAHOHUYECKOTo ypaBHEeHHs. [locTpoeHne ¢ MOMOIIBIO IHP-
KYJIS U JIMHEWKH.

25. CpoiicTBa dyumurica. 3aBUCUMOCTD €ro OpMBI OT IKCICHTpUCHTETa. [locTpoeHue rummIica ¢
MOMOIIBIO IUPKYJIS U TuHelku. [TapameTpuueckue ypaBHEHUS 3JUIUIICA.

26. 'mmepbomna. OmpeneneHue, BHIBOJA KaHOHHUYECKOro ypaBHeHHs. [locTtpoeHue rumepOoisl ¢
MOMOIIBIO IIUPKYJIS ¥ IMHEUKH.

27. CoiicTBa runiep00Ibl. 3aBUCUMOCTH €€ OpPMBI OT dKcleHTpucHTeTa. [locTpoenue runepoo-
JIbI C TOMOIIBIO LUPKYIIS U JIMHEHKH.

28. Onpenenenne rurnepOobl. ACUMIITOTH THIIEpOoIbl. Pacmonoxkenne BeTBel TUIepOOIIBI OT-
HOCUTENBHO e€ acuMnToT. [TocTpoeHne runepOoIbl C MOMOIIBIO LUPKYJISL U JTMHEHKH.

29. TTapaboma. Onpenenenue, BEIBOJ KaHOHHUECKOTO ypaBHeHHs. CBolicTBa. [TocTpoeHue mapa-
00JIbI C TOMOILBIO ITUPKYJIS U JIMHEHKH.

30. lupexTpuchl 3mutmmca. J[upekropruaibHOe CBOMCTBO AILIUICA (Teopema).

31. Iupextpucel runepooisl. JupekTopuaibHOe CBOMCTBO rUunepOoIbl (Teopema).

32. YpaBHeHUE JUTHIICA, THIIEPOOITBI M TapadoIIbl B TIOJSPHBIX KOOPIUHATAX.

33. O61ee ypaBHEHHE JIMHUU BTOPOro nopsijaka. [IpuBesenue ero k KaHOHMYECKOMY BUTY (ad-
(UHHBIN TTOBOPOT).

34. O61ee ypaBHEHHE JHMHUU BTOpOro nopsaka. [IpuBeneHue ero Kk KaHOHMYECKOMY BUY (Tia-
paJIeTLHBIN TIEPEHOC).

35. Knaccuduxanus muHui BTOpOro nopsiaka.

36. LleHTp TMHUM BTOPOTO MOPSIAKA.

37. Ilepeceuenue TUHUHM BTOPOTO MOPsAKA C IPSIMOM. ACUMIITOTUYECKHE HAIPaBIICHUSL.

38. AcumnroTa (ompeeneHue, TeopeMa), HUTMIHe aCHMITTOT y JIMHUN pa3IHIHBIX THUIIOB.

39. KacarenpHas K TUHUHM BTOPOTO MOPSAKA.

40. lnamMeTpbl TMHAHA BTOPOTO TOPSI/IKA.

41. ConpsbKeHHbIE HAlIPaBJICHUS, CONPSYKECHHbIE THAMETPBbI.
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42. I'maBHBIC HANIPaBIICHUS, TJIABHBIC IUAMETPBHI.

IlepeyeHb BOMPOCOB K dK3aMeHY
2 cemecTp

Opuenranus npocrpanctsa. CBOMCTBA OPUEHTUPOBAHHBIX PENEPOB.
BekropHoe mpou3sBezieHne BEKTOPOB. ANre0pandeckre CBONCTBa.
BekTopHoe npousBeeHrue BEKTOPOB. ['eoMeTpruueCKUil CMBICIL.
BolpaskeHue BEKTOPHOTO IIPOU3BEICHUS YePE3 KOOPANHATHI [IEPEMHOKAEMBIX BEKTOPOB.
CwmenianHoe Npou3Be/ieHre BEeKTOpoB. CBOMCTRBA.
CwmenanHoe MPou3BeIEHHE BEKTOPOB. ['€OMeTpUUeCKUA CMBICII.
CniocoOblI 3a/1aHuUs TUIOCKOCTH, BUJIbI YPAaBHEHUH.
PaccrosiHre OT TOUKH /10 IJIOCKOCTH.
VYroa Mexay NI0CKOCTIIMHU.
. 'eomerpuyeckuil cMmbici 3Haka MHOrowieHa Ax+By+Cz+D.
. B3auMHoe pacnosnoxeHue IByX MIOCKOCTEH.
. Ily4Ku 110CcKOCTEN.
. CriocoOslI 3a1anus IPSIMOM B IPOCTPAHCTBE, BUIBI YPABHEHHIA.
. B3auMHO€e pacnosnoxeHue npsmbIx.
. B3auMHoe pacnosnoxxeHue npsMoun 1 MiIOCKOCTH.
. YT0oa Mexay AByMs IPSIMBIMHU.
. YT0oJI MEXAY NPSAMOU U IJIOCKOCTBIO.
. Onpenenenye NOBEPXHOCTH.
. Onpenenenue anredpandeckoil MOBEPXHOCTH.
. Onpenenenre NOBEPXHOCTU BTOPOTO MOPSAKA.
. CyniHocTh METO/1a CEYEHU .
. TeopeMa, Ha KOTOpOK OCHOBAH METOJ CEYECHUN.
. [loHsiTHE TUAMHAPUYECKON TOBEPXHOCTH.
. BUbl TUIMHAPUYECKUX TOBEPXHOCTEH.
. [loHsiTHE KOHNYECKON MTOBEPXHOCTH.
. Onpenenenre KOHNYECKOro CEYECHHUS.
. [loHsiITHE TOBEPXHOCTHU BpalllCHHUS.
. DITUTICOU/T BpaIllEHUs. DITUTICOUI.
. OnHomnonocTHeIH runepOoson] BpameHus. OJHONOIOCTHBIN THIEpOOTOUI.
. JIBynosiocTHbI# TunepOonons BpaieHus. JIByrnonocTHbI Tunepooions.
. Dnnuntudeckuil mapabonous BpauieHus. DITUITHIECKUN TapaOoIonI.
. 'nnepbonuueckuii napabosou.
. IlpssmonuHelinbie 00pa3yrole NOBEPXHOCTEH BTOPOTo MOPsIKa.
34. Ormpenenenue N-MEPHOTO BEKTOPHOTO MPOCTPAHCTBA. AKCHOMBI CIIOXKEHHS, YMHOXKEHUS
BEKTOpa Ha CKAJISIP, AKCHOMBI pa3MEPHOCTH.
35. Ormpenenenue N-MEPHOTO BEKTOPHOTO EBKJIMOBA IMPOCTPAHCTBA: AKCHOMBI CKAJISIPHOTO
pou3BeneHus. Moyab BEKTOpa, OpTOTOHAJIBHOCTh BEKTOPOB, YIOJl MEXy BEKTOPaAMHU.
36. Ompenenenne N-MepHOTO aPHUHHOTO ng)OCTpaHCTBa: AKCHOMBI OTKJIaJIbIBaHUSI BEKTOpPA OT
ToukH. HekoTopele mpocTeiime cieacTBus -5°,
37. Addunnas cucrema koopauHat. [IpeoOpa3oBanue KOOpIMHAT.
38. Onmnpenenenne K-mepHoii miockoctu. [lapamerpudeckue M o0IIMe ypaBHEHHUS TUIOCKOCTH.
Nx B3aUMOCBS3b.
39. BsaumHOe pacnoyiokeHUe IBYX MHOTOMEPHBIX MJIOCKOCTEH.
40. OmnpeneneHne TUNEPIUIOCKOCTH. B3auMHOE pacionox)eHue IBYX THIIEPIIOCKOCTEH.
41. Ormpenenenue N-MEPHOTO0 TOYEYHO-BEKTOPHOT'O €BKIIMI0Ba pocTpaHcTBa. OnpeaeneHue u
cBoiicTBa paccrosiHus. ['unepmiockocts B EN. OpToronaabHble MHOTOMEPHBIE MIIOCKOCTH.

CoNoA~WNE
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42. Addunnsie npeobpazoBanust B An. I'pynna adpdpunubX peoOpa3oBanuii. Hekoropsie Bu-
161 aUHHBIX TPe0Opa3OBaHMIA.

43. Ompenenenue ounuHeHo Gopmbl. Marpuna OununeliHoH Gopmbl. CUMMETpHUECKUE U
HOJIOKHUTEIBHO OIpeiesieHHbIe OrmnnHeitHbIe popMbl. [Ipumepsl.

44, Ormpenenenue KBagpaTuaHoil Gopwmel. [lpumepsl. B3anmocBs3p cuMMeTpudeckoil Ouiu-
HEWHOH (OPMBI U KBAAPATUIHON (HOPMBI.

45. TlpuBeneHue KBaaApaTHYHON (HOPMBI K KAHOHHYECKOMY HJIM HOpMalibHOMY BHIy. [Ipume-
pBI.

46. 3akoH MHEPUUU KBAJAPATUIHON (OPMBEI.

47. TlonmoXUTeIbHO-ONpPEeIeICHHBIC KBAPATHUHbBIE ()OPMBI.

48. Ormpenenenue kBaapuku B An. LleHTp KBagpuKku. YCIIOBHs CylIeCTBOBaHUS 1eHTpa. [Ipu-
MEpBI.

49. TunuHIpUYECKHE U KOHWYECKHE KBAJPUKH.

50. IIpuBeneHue ypaBHEeHHs KBaJpUKH K KaHOHWYecKoMY Buny. Kitaccudukanus kBagpuxk.

51. Krnaccudukanus kBagpuk B mpocTpancTse As.

IlepeyeHb BONPOCOB K 3a4eTy

3 cemecTp
1.  IlonsATHE MONHOTO M300paKEHUSI.
2. CBolicTBa mapayuieIbHOTO MPOESKTUPOBAHMS IIOCKOCTH HA TIOCKOCTB.
3.  HM3oO6paxeHue TpeyroibHUKA IPU NapajIeIbHOM IPOEKTUPOBAHUY.
4.  HBoOpaxkeHue YeThIPEeXyroJbHUKOB PU MapaJlIeIbHOM MPOCKTHPOBAHUH.
5.  HM3obOpaxeHue npou3BOIbHOIO MHOTOYTOJIBHUKA IIPU HapaJljieIbHOM IPOEKTUPOBAHUM.
6. HM3oOpaxeHue OKpYKHOCTH MPH MAPAILICIEHOM POSKTHPOBAHUH.
7. Teopema 00 U300paX€HUU OKPYKHOCTH B OPTOTOHAIBHOM MPOEKIUH.
8.  Teopema 00 n300paKeHNN KBaJpaTa B OPTOTOHAIBHOMN MPOESKITUH.
9. Teopema 00 n300paXkeHUN TPEYroJIbHUKA B OPTOTOHAIBHOM MTPOEKIUH.
10. Teopema 00 M300paKEHNN YETHIPEXYTOJIBHUKA B OPTOTOHAIBHOW MTPOEKITHH.
11. Teopema Ilonbke-11IBapma.
12. Teopema Ilomnbke.
13. TIpoexius npocTpaHCTBEHHOM (UTYpBI: KyO, apasieenumnes.
14. Tlpoexuusi IpOCTPaHCTBEHHON (DUTYPBI: TPU3Ma, MUPAMUAA.
15. TIpoexius npocTpaHCTBEHHOM (DUTYpPbI: LIUIHHID, KOHYC.
16. MU3zoOpakeHue chepbl B OpPTOTOHATBHON MTPOSKITUH.
17.  Axconomerpus. Hexotopsle 3agaun: n300pakeHre TOUYEK, MPSIMbIX, INTOCKOCTEH.
18. Tlonnble u HemoMHBIE H300pakeHuss. Ko hUIueHT HeTTOTHOTHI.
19. Tlo3uumonssle 3a1aun. CBsA3b MEXy HOJTHBIM U300paKEHUEM U aKCOHOMETPHEH.
20. Merpudeckue 3a/1a4u.
21. Tlonstue o metone Momxa. HekoTopsle 3a1a4m.
22. TlonsTHe 0 mepCreKTHBE.
23. OmpeneneHue HEHTPAIBHOTO MPOSKTUPOBAHUS INIOCKOCTH Ha MIIOCKOCTh. CBOMCTBA.
24. OrmpeneneHne MPOSKTUBHOTO TIPOCTPAHCTBA.
25. Mopenu npoeKTUBHOM MPSIMOH.
26. Mopenu NpOeKTHBHOH IIIOCKOCTH.
27. TlpoexkTuBHBIE KOOPIUHATHI HA MPSAMOH.
28. TIpoexTuBHBIC KOOPIUHATHI HA TUNIOCKOCTH.
29. VYpaBHeHHUE NMPSMOI HA MPOSKTHUBHOM MJIOCKOCTH.
30. IIpwHIHIT TBOMCTBEHHOCTH HA MMPOCKTHBHOMN TUIOCKOCTH (ITPUMEPHI).
31. TIlpsmas teopema Jle3apra.
32. Oo0parnas Teopema [le3apra.
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33. Hcnonws3zoBanue mpsmoil 1 oOpatHOW TeopeM Jlezapra B 3agayax Ha MOCTPOCHHE OIHOM
JIMHEHKOM.

34. Ormpenenenue CI0KHOTO OTHOLICHUS 4-X TOYEK MpsMON. BeIpakeHHne CIOKHOTO OTHOIIE-
HUS B IPOEKTUBHBIX KOOPAMHATAX Ha MPSIMOM /17151 COOCTBEHHBIX TOUEK.

35. Ompenenenue CI0KHOTO OTHOLICHUS 4-X TOYEK MPsMON. BeIpakeHne CI0KHOTO OTHOIIE-
HUS B IPOEKTUBHBIX KOOPAMHATAX HA PACIIUPEHHOMN IUIOCKOCTH.

36. Anrebpanueckue CBOMCTBA CIIOKHOTO OTHOIIEHUS 10—-50.

37. TeomeTpuyeckuil CMBICII CIIOKHOTO OTHOILIEHUS YEThIPEX TOUEK PACIIMPEHHOM NMPsMOH.

38. BrIpaxkeHHE CIOXKHOTO OTHOIICHUS 4-X TOYEK B NMPOEKTUBHBIX KOOPAWHATAX Ha IUIOCKO-
cTi. CBA3b IPOCKTUBHBIX KOOPIMUHAT HA IIJIOCKOCTH U HA IIPSIMOM.

39. TapMoHunYeckas 4eTBEpKa TOUEK Ha MPSIMOM.

40. TloHsATHE MOJHOTO YEeThIpEXBEPIIMHHKUKA. ['apMOHMUEcKass 4eTBEepKa TOYEK Ha JMaroHaIu
IIOJIHOTO YEThIPEXBEPLUIMHHUKA.

41. TloHATHe MOJHOIO YEThIPEXBEPIIMHHUKA. ['apMOHMUECKass 4yeTBepka TOYEK Ha CTOPOHE
IIOJIHOTO YEThIPEXBEPLUIMHHUKA.

42. TloctpoeHue 4-0if rapMOHHYECKONW TOUKH.

43. Hcnonp3oBaHWE TAPMOHUYECKHUX CBOWCTB IOJHOTO YETHIPEXBEPIIMHHHMKA B 3a7adax Ha
IIOCTPOCHHUE.

44. JIuHMM BTOPOTO MOPSAKA HA IPOEKTUBHON IIIOCKOCTH.

45. TlpuBeneHue ypaBHEHUS JIMHUI BTOPOTO NOPsiIKa K KAHOHUYECKOMY BUAY U UX Kiaccudu-
Kallusl.

46. OrmpeneneHue Moysipbl U €€ reOMeTPUYECKUNA CMBICIL.

47. Tlomrochl, MOJNSIPHOE COOTBETCTBUE, 3aKOH B3aUMHOCTH.

48. TlpubGamKeHHBIC IOCTPOCHHUS MOJISAP U IOTHOCOB.

49. TouHO€ MOCTPOCHHE MOJISIP U TOJIIOCOB.

50. Teopema Ilackas.

51. OopatHas Teopema [lackans. [IlpuMenenue K penieHuo 3aau.

52. OcoOsble cayyan npsmMoii u oopaTHoii Teopemsl [lackans.

53. 3amaum Ha IOCTPOEHUE, CBSI3aHHBIC C OBAJTLHOW JTMHUCH.

54. ]IBoiicTBeHHBbIE TeopeMbl. Teopema bpuanmiona.

55. Ilpumenenue Teopemsbl bpuaHiioHa K penieHuo 3aaay.

56. OcoOsle ciyuau Teopembl bpuanmiona.

57. AdduHHas reomMeTpus Ha MIOCKOCTH C TOUKU 3PEHUS IPOEKTUBHOM.

58. EBkimnaoBa reoMeTpus Ha MIOCKOCTU C TOUKU 3pEHUS TPOSKTUBHOM.

59. Teomerpus no EBknmna. «Hauama» Epkimpa.

60. Kputnka reomerpudeckoii cuctemsl EBkinuaa.

61. IIpobGiema maTOro MOCTyJaTa, IKBUBAIEHTHOCTH €T0 aKCHOME MapajuIeIbHbIX.

62. DKBUBAJIEHTHOCTb aKCHOMBI NapaJuIEIbHBIX TEOPEME O CYMME YIJIOB TPEYTOJIbHUKA.

63. IlpemnoxkeHus SKBUBAJICHTHBIE NATOMY TocTynary EBkimna. MccnenoBarenu reoMeTpun
EBkmuna — Cakkepu, Jlam6ept, Jlexxanap.

64. H.N. JlobaueBCKuUii 1 €ro reOMeTpHsl.

65. Akcuomsl 1 rpynnsl cuctemsl [ niab0epra U caeICTBUS UX HUX.

66. Axkcuomsl 2 Tpynmbl cucteMsbl [ mip0epra. CiiecTBus.

67. Axcuomsl 3 rpynnsl cuctemsl I mnb0epra. [IpuMepsl 10Ka3aTenbCTBa TEOPEM.

68. Axcuoma mapamensHocTH JlobaueBckoro. [TapamiensHblie nmpsmeie Mo JlobadeBckomy.

69. TpeyroabHUKHU U YETHIPEXYTrOJbHUKU reoMeTpun JIobaueBcKoro.

70. BsamMmHOe pacmojioXeHHe MpsIMBIX B TUIOCKOCTH JloGadeBckoro. OKPYKHOCTh, SKBHIH-
CTaHTa, OPULIUKII.

71.  JloxazarenbCTBO HEMPOTHUBOPEUUBOCTU reomeTpun JlobaueBcKoro.

72. Tlonstue MaremaTuyeckoi CTpyKTyphl. IIpumepsr.

73. HWuTepmnperaryu cucteMsl akcuoM. M3omopdusm naTepnperanmii. [Ipumepsr.
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74. TpeboBaHuUs, MPEABSIBISIEMbIE K CUCTEME aKCHOM: HEIPOTUBOPEUYUBOCTH, HE3aBUCHMOCTD,
MOJIHOTA.

75. Cucrema akcuoM Beilsis TpexmMepHOro eBKIM0Ba MPOCTPAHCTBRA.

76. HempoTuBOpPEeUMBOCTD U MOJTHOTA CUCTEM akCHoM Beitns.

77. Onmnpenenenve B cxeme Beiinst OCHOBHBIX IOHATHH cucTeMbl [ mibpbepTa.

78. Axcuomatuyeckoe MOCTPOEHHE IIKOJIBHOTIO Kypca FeOMETPHUH.
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/.J1aHHBIE 1JI51 y4eTa ycneBaeMocTH cTryaeHToB B BAPC

Taouuna 1. Tabiauna MakcMMaJIbHBIX 02J1J10B 110 BU/IaM Y4eOHOM 1esiTeJIbHOCTH

1 2 3 4 5 6 7 8 9
Camocros- | ABTOMaTH3UPO- Jlpyrue BIAR IIpomexy-
Jlabopatop- | IIpakTuye- yaeOHOM
Cemectp | Jlekunnu TenbHas pabo- [BAHHOE TECTHPO- TouHas arte- | MToro
HbIC 3aHATHS |CKHE 3aHATHUSA JesTebHO-
Ta BaHUE cTarmsa
CTH
1 7 0 10 40 0 3 40 100
2 7 0 10 40 0 3 40 100
2 7 0 10 40 0 3 40 100
IIporpamma oueHuBaHNUs Y4eOHOM 1eATEJIbHOCTH CTYJAeHTA
1 cemectp
Jleknuu

Ornpoc, aKTUBHOCTB U JIp. 32 oMH cemecTp — oT 0 10 7 6asuioB.
Kpurepuu oneHuBaHus:
® aKTHUBHOCTb CTY/CHTA 32 CEMECTpP Ha 3aHATHUSX, BKIIFOUAsl aKTUBHOCTh IIPH OIpocax, Mpo-
BEJICHUH NMPOOJIEMHBIX JIEKIUN U TUCKYCCH, orleHuBaeTcs oT 0 10 7 6aiios.
JlabopaTropHble 3aHATHUS
He npenycMoTpeHsl.
I[IpakTUyeckne 3aHATHSA
Ornpoc, aKTUBHOCTB U JIp. 32 oauH cemecTp — oT 0 1o 10 Gamios.
Kpurepuu oneHuBaHus:
® aKTHUBHOCTbH CTY/ICHTA 3a CEMECTP HA MPAKTUYECKUX 3aHATHUAX, BKIIIOYas aKTUBHOCTh IIPU
paboTe y 10CKHU, ONpocax, TUCKyCCHsX, olleHnBaercs ot 0 1o 3 6amios;

® AKTUBHOCTH IPH BBHIIOJHEHUH JIOMALIHUX 3a/laHUH OolleHnBaeTcs 3a cemectp oT 0 10 7

OasioB.
CamocrosiTeibHas padora.
1. CamocrostensHas padora Ne 1,2 (ot 0 1o 20 6anos).
2. KonrtponbHas padota Nel,2 (ot 0 mo 20 6aiioB).
Kputepuu onieHnBanus:
NPOIICHT BBIMOJIHEHHBIX 3aJIaHIH KaKI0H KOHTPOJIBHOM paOOTHl MIIM TECTa YMHOXKAETCSl HA MaK-
CHUMaJIbHOE KOJIMYECTBO OAJUIOB 32 KOHTPOJIbHYIO pabOTy UM CAMOCTOSATENbHYIO padoTy.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE
He npenycmotpeHo.
Jlpyrue Buabl y4eOHOil 1eATEJIbHOCTH
OrneHnBaeTCsl YCHEIIHOCTh MPOBEACHUS HCCIIEA0BAaTENbCKOW paboThl B paMKax JUCLUIUIMHBL,
y4acTHe B OJTUMITHAJIaX TI0 MaTEeMAaTUUECKUM JUCIUIUTMHAM. — OT 0 710 3 6aiioB.
IIpomeskyTouHasi aTTecTalus. JK3aMeH

[TpomesxyTodHast aTTecTausi MPOBOAUTCS B (hOpME OTBETOB HA BOMPOCH! B AK3aMEHAIIH-
OHHOM OMJIETE U PELICHNH 3a/1a4.

MIPH TIPOBEICHUH MPOMEXKYTOTHOM aTTECTAIIH

OTBET Ha «OTIUYHOY» oleHuBaeTcs ot 33 g0 40 6amios;

OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 26 10 32 6aioB;

OTBET Ha «y/IOBJIETBOPUTEIHLHO» OlIeHHBaeTcs oT 15 10 25 Oanos;

OTBET Ha «HEY/I0BJIETBOPUTENIbHO» olleHuBaeTcs oT 0 1o 14 Gamios.

Takum o0Opa3om, MaKCUMaJIbHO BO3MOXKHAs cymMMa 0ajuloB 3a BCe BHJbI yUeOHOU nes-
TEJNIBHOCTH cTyneHTa 3a 1 cemectp mo pucrumuinae «I' eomerpus» cocranisier 100 6ammos.
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Taouauna 2. [lepecuer MoJy4eHHOH CTYIEHTOM CYMMbI 0QJIJI0B B OLIEHKY

86-100 OTIINYHO
70-85 XOPOIIIO
51-69 YJIOBJIETBOPUTEIHHO
50 u MeHee HEYJIOBJIETBOPUTEIBHO
2 ceMecTp
Jlexkuuu

Ornpoc, akTUBHOCTH U JIp. 32 ouH cemecTp — oT 0 10 7 6auioB.
Kpurepuu oneHuBanus:
® AKTUBHOCTH CTYJICHTA 32 CEMECTpP Ha 3aHATUSIX, BKIIIOYasi aKTUBHOCTD IPH OIPOCcax, Mpo-
BEJICHUU MPOOJIEMHBIX JIEKIIMH U TUCKYCCUH, orleHuBaeTcs oT 0 10 7 6aioB.
JlabopaTropHble 3aHATHUS
He npenycMoTpeHsL.
IIpakTHYeckne 3aHATHSA
Ornpoc, aKTUBHOCTH U JIp. 3a oauH cemecTp — oT 0 1o 10 6amios.
Kpurepuu oneHuBaHus:
® aKTHUBHOCTb CTYJCHTA 3a CEMECTpP Ha MPAKTUUYECKUX 3aHATHUSIX, BKIFOYAsi aKTUBHOCTb MPU
paboTe y 10CKHU, ONpocax, TUCKyCCHsX, olleHnBaercs ot 0 1o 3 6amios;

® aKTHBHOCTH IIPH BBITIOJHEHUH JIOMAIITHUX 3a/IaHUI OIIEHUBaeTcs 3a cemectp ot 0 1o 7

OasioB.
CamocrosiTesibHast padora.
1. Camocrositenbnas padota Ne 3,4 (ot 0 1o 16 6amnoB).
2. KonrponbHas padorta Ne3,4 (ot 0 mo 16 Gamios).
3. 3amuta pedepara (ot 0 10 8 H6amioB).
Kpurepuu oneHnuBaHus:
MPOLIEHT BHITIOJHEHHBIX 33aJaHUI KaKIOW KOHTPOIBHOW WM CaMOCTOSITENbHON paboThl YMHO-
JKACTCSI HA MAaKCHMAJIbHOE KOJIMYECTBO OAJIIOB 32 KOHTPOJIBHYIO pabOTy WIIH CaMOCTOSITEIILHYIO
pabory.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE
He npenycmoTtpeno.
Jlpyrue Buabl y4eOHOil 1eATeJIbHOCTH
OrneHuBaeTCs yCIENTHOCTh MPOBEACHUS HMCCIEN0BATENbCKOW pabOThl B paMKaxX JAUCUUIUIMHBI,
y4acTHe B OJTUMITHAJIaX TI0 MaTEeMaTUUECKUM JUCIUIUTMHAM. — OT 0 710 3 6aJiosB.
IIpomexyTouHas aTrecTanus. JK3amMeH

[TpomexyTouHas aTTecTalys MPOBOJAUTCS B JOPME OTBETOB HA BOMPOCH B dK3aMEHAITH-
OHHOM OWJIETE W PEIICHUH 3a]au.

MIPY MPOBEICHUN TIPOMEKYTOUHON aTTeCTAINN

OTBET Ha «OTIUYHOY» oleHuBaeTcs oT 33 g0 40 6amios;

OTBET Ha «XOPOIIIO» OLIEHUBAETCS OT 26 10 32 6aioB;

OTBET Ha «yIOBJIETBOPUTEILHO» OIICHUBAETCs OT 15 1m0 25 Ganos;

OTBET Ha «HEY/I0BJIETBOPUTENIbHO» olleHuBaeTcs oT 0 1o 14 Gamios.

Takum o0Opa3om, MaKCUMaJIbHO BO3MOXHAs cymMMa 0ajuloB 3a BCe BHJIbI yUeOHOU nes-
TEJIEHOCTH CTYZIEHTa 3a 2 ceMecTp 1o auciumuinae «I'eomerpus» cocrasisier 100 6amios.

Tabauua 2. Ilepecyer MoJIy4eHHOM CTYACHTOM CyMMBbI 02/1JIOB B OLICHKY

86-100 | OTJIMYHO
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70-85 XOPOIIIO
51-69 yJIOBJIETBOPUTEIHHO
50 u MeHee HEYJOBJIETBOPUTEIBHO
3 cemecTp
Jlexkuuu

Ornpoc, aKTUBHOCTH U JIp. 32 0JuH cemecTp — oT 0 10 7 6auioB.
Kpurepuu oneHuBaHus:
® AKTUBHOCTH CTYJICHTA 32 CEMECTpP Ha 3aHATUSIX, BKIIIOYasi aKTUBHOCTD IPH OIPOCax, Mpo-
BEJICHUU MPOOJIEMHBIX JICKIIMK U TUCKYCCUH, orleHuBaeTcs oT 0 10 7 6aioB.
JlabopaTropHble 3aHATHUS
He npenycMoTpeHsl.
IIpakTHyeckne 3aHATHSA
Ornpoc, aKTUBHOCTH U JIp. 3a oauH cemecTp — oT 0 1o 10 6amios.
Kpurepuu oneHuBaHus:
® aKTHUBHOCTbH CTYACHTA 3a CEMECTpP Ha MPAKTUUYECKUX 3aHATHUSIX, BKIIOYAsi aKTUBHOCTb MIPU
paboTe y 10CKHU, ONpocax, TUCKyCCHsX, olleHnBaercs ot 0 1o 3 6amios;

® aKTHBHOCTH IIPH BHITIOJHEHUH JIOMAIITHUX 3a/IaHUI OIIEHUBaeTcs 3a cemectp ot 0 1o 7

OasioB.
CamocrosiTesibHast padora.
1. Camocrositenbnas padota Ne 3,4 (ot 0 1o 16 6amnoB).
2. KonrtponbHas paborta Ne3,4 (ot 0 no 16 Gamios).
3. 3amuta pedepara (ot 0 10 8 6amios).
Kpurepuu oneHuBaHus:
MPOLIEHT BHINOJHEHHBIX 33JaHUI KaKIOW KOHTPOJIBHOM MIIM CaMOCTOSITENbHON paboThl YMHO-
JKACTCSI HA MAKCUMAJIbHOE KOJIMYECTBO OAJIOB 32 KOHTPOJIBHYIO pa0OTy MM CaMOCTOSITEIBHYIO
paborty.
ABTOMATH3HPOBAHHOE TECTHPOBAHHE
He npengycmoTtpeno.
Jlpyrue Buabl y4eOHOil 1eATEJIbHOCTH
OrneHuBaeTcsl yCIEuTHOCTh MPOBEACHUS HMCCIEN0BATENbCKOW pabOThl B paMKaxX JAUCUUTUIIMHBI,
y4acTHe B OJTUMITHAJIaX TI0 MaTEeMaTUUECKUM JUCIUIUTMHAM. — OT 0 710 3 6aiioB.
IIpomexyTouHas arrecTanus. 3auer

[TpomexyTouHas aTTecTalrs MPOBOJAUTCS B JOPME OTBETOB HA BOMPOCH B dK3aMEHAITH-
OHHOM OWJIETE W PEIICHUH 3a]1au.

MIPY MPOBEICHUN TIPOMEKYTOUHON aTTeCTAINN

OTBET Ha «OTIUYHOY» oleHuBaeTcs oT 33 a0 40 6amios;

OTBET Ha «XOPOIII0» OLIEHUBAETCS OT 26 10 32 6aiUioB;

OTBET Ha «yIOBJIETBOPUTEILHO» OLIEHUBAETCs OT 15 1m0 25 Ganos;

OTBET Ha «HEY/I0BJIETBOPUTENIbHO» olleHuBaercs ot 0 1o 14 Oamios.

Takum o0Opa3om, MaKCUMaJIbHO BO3MOXKHAasi cymMMa OajuIOB 3a BCE BHUJbI YUeOHOH Jes-
TEJIEHOCTH CTyZeHTa 3a 3 ceMecTp 1o auciumuinae «I'eomerpus» cocrasisier 100 6amios.

Tadauua 2. Ilepecyer MoJIy4eHHOM CTYACHTOM CYyMMBbI 02/1JIOB B OLICHKY

51-100 3a4TEHO

50 u MmeHee HE 3a4TEHO
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8. YueOHo-MeTOAMYecKOe U HHPOPMALTMOHHOE
o0ecrneyeHue TMCHUTIMHBI

a) aurTeparypa

Ananmutuueckas reometpus. B 2 gactax. Yacte 1 : mpakTtuueckue
3aHATHA . y4eOHO-MeToamdeckoe mocobue / cocraBurens 0. W.
Muxaiinos [u ap.]. — Bamamos : Hukomaes, 2003. — 92 c.

AranacsH, JI. C. 'eometpus. B 2 gactsax. Yactp 1 : yyeGHOE moco-
oue st crynentoB / JI. C. AranacsH, B. T. ba3siieB. — Mocksa
IIpoceemenue, 1986. — 336 c.

AranacsH, JI. C. 'eometpus. B 2 gactsax. Yactp 2 © yyeGHOE MOCO-
o6ue nns crynentoB / JI. C. ArtanacsH, B. T. basbuieB. — Mocksa :
[Ipoceemenue, 1987. — 336 c.

AtanacsH, JI. C. 3a1a4yHUK-TIPAaKTHKYM IO TEOMETPUH : y4eOHOE T10-
cobue / JI. C. Aranacsa, M. M. [lanenko. — Mocksa : IIpocserie-
Hue, 1994. - 192 c.

bazwies, B. T. ['eomerpust : yaeOHoe mocobue mis ctyneHToB / B.
T. bazbuieB. — Mocksa : [Ipocsemenue, 1974. — 351 c.

baswuies, B. T. I'eomerpust. [IpoekTHBHOE MTPOCTPAHCTBO U METOBI
M300pakKeHU OCHOBAHMSI T€OMETPHH, DJIEMEHTHI TOTIOJIOTUN JTMHUN
U TOBEPXHOCTH B €BKJIMJIOBOM MPOCTPAHCTBE : yuyeOHOE mocolue
st crynentoB / B. T. Baseines, K. U. Jyaudes. — Mocksa : Ipo-
cBemenue, 1975. — 367 c.

Kocteipes, I'. E. Metoapl nzo0paxkenuii : Meromuueckoe mocodue /
I'. E. Kocteipes, B. A. Makopra. — banamos, 1992. — 64 c.

COopHHK 3a/1a4y MO TEOMETPHUH : yueOHOE MOCOOHe NSl CTY/IEHTOB /
B. T. basbuies [u ap.] ; mox penakuueit B. T. BassuieBa. — MockBsa :
[Tpoceemenue, 1980. — 238 c.

OypneroBa, O. A. AHanmUTHYECKasl TEOMETPUS : MPaKTHUECKUE 3a-
Hatus. B 2 dactax. Yacte 2 : ydeOHO-MeTOnMUYECKOE MocobOue
/ O. A. dypaerona, E. 0. [TaBnosa. — banamos : Hukomnaes, 2009. —
56c.

{7~
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0) nporpammHoe o0ecnnieuenne 1 UHTepHeT-pecypcesbl
IIporpaMmmHoOe obecnieueHue

1. Cpencra MicrosoftOffice

— MicrosoftOfficeWord — tekcToBEbIi pemakTop;

— MicrosoftOfficeExcel — TabnuunbIi pegakTop;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKH MPE3CHTALHIA;

2. IQBoardSoftware — cnenuanbHO pa3pabOTaHHOE TSI HHTEPAKTUBHBIX METOJIOB TPEIO-

JaBaHUA 1 HpGSGHTaHI/Iﬁ IIporpaMMHOC obOecrieyeHre HHTepaKTHBHOfI JOCKH.

3. UPBUC — cucrema aBromarusanuu OMOIMOTEK.
4 OneparmoHHas cucremMa cHenuaibHOro Ha3HAYECHUS

«ASTRALINUXSPECIALEDITION».

10.

11.

12.

HNuTepHeT-pecypcsl
eLIBRARY.RU [Onekrponnsiii pecypc|: HayuHas sjekTpoHHas Oubmmortexa. — URL:
http://www.elibrary.ru

iboOKS.ru[DnexkTpoHHbIii  pecypc]:  AJeKTpOHHO-OMONMoTeuHass cucrema. — URL:
http://ibooks.ru
Znanium.com[DeKTpOHHBIA pecypc]: 3JIeKTpoHHO-OMOMmoTeuHass cucrema. — URL:

http://znanium.com

Enunas koyutekuust nupoBbIX 00pa3oBaTeNbHBIX PECypcoB [DIEKTPOHHBIN pecypc]. —
URL.: http://scool-collection.edu.ru

EnnHoe okHO 1ocTyna K 00pa3oBaTelbHBIM pecypcaM caiita MuHUCTEpCTBa 00pa30BaHUs
u Hayku P® [Dnexrponnsiit pecypc]. — URL: http://window.edu.ru

M3narenscrBo «Jlanb» [DIeKTpOHHBIA pecypc]: 3MeKTpOHHO-OMONIMOTeYHas cucrema. —
URL.: http://e.lanbook.com/

M3nareancreo MITHMO [Drniextponnsiii pecype]. — URL: www.mccme.ru/free-books.
CB00OOHO pacnpocTpaHseMble KHUTH.

MaremaTuyeckas Oondmorexa [OnexkTpoHHBII pecypc]. — URL:
www.math.ru/lib.bosnbmas 6ubnroTeka, comepkaiias Kak KHUTH, TaK U CEPUH OPOIIIOP,
cOopHHKOB. B OuOMmoTeke mpeacTaBleHbl HE TOJBKO KHUTH IO MaTeMaTHKe, HO U IO
(bu3MKe U UCTOPUU HAYKH.

OOpasoBaTebHBI MaTeMATHYCCKMH CAWT [OnexTponnbiii  pecypc]. — URL:
http://www.exponenta.ruCoiep>xutT mMatepuajibl Mo paboTe ¢ MaTeMaTHYECKUMH MaKeTaMu
Mathcad, MATLAB, MathematicalMaple u np., mMeromuueckue pa3pabOTKU, MPHUMEPHI
pellICHUsT 3aj1a4, BBIMOJIHCHHBIC C UCIOJIb30BAHMEM MaTeMaTH4eCKuX makeToB. Dopym u
KOHCYJIBTAIMHX /IS CTY/IGHTOB M IIKOJIEHUKOB.

PykoHT [DneKTpOHHBIH pecypc]: MexoTpaciieBas d3JeKTpoHHas Oumoimoreka. — URL:
http://rucont.ru
JuiekTpoHHass  OubOamoreka BHU CI'Y  [Onektponnwii  pecypc]. —  URL:

http://www.bfsqu.ru/elbibl
Daextponnasi oudauoreka CI'Y [Dnexrponnsiii pecypc]. — URL:http://library.squ.ru/
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9. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUTNTIUHBI
e V4eOHbIE ayTUTOPHUH, 000PYI0BAHHBIE KOMIJIEKTOM MEOEH, TOCKOH.

e KOMIJIEKT MPOEKIMOHHOTO MYJIbTUMEIUIHOTO 000PYI0BaHHS.

e bubnuoreka ¢ MHPOPMALIMOHHBIMU pecypcaMy Ha OYMaXKHBIX U 3JIEKTPOHHBIX HOCHTE-
T5X.

e OducHas oprrexHuka.

PaGouas mporpamma coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusiMu denepanbHOro rocy-
JApPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApPTa BBICHIETO OOpa30BaHUs IO HAIPABJICHUIO MOATO-
ToBKH 44.03.05 «Ilemarornueckoe oOpa3oBaHue (C IBYMs MPOGUISIMH ITOATOTOBKH )».

Astopsl — Haconosa E./[., Kocteipes I'.E.

[Iporpamma oo0peHa Ha 3aceqannyu KadeaApsl MaTeMaTUKH, UHPOPMATUKH, (PU3HUKH.
ITporoxkon Ne 1 ot «30» asrycra 2021 roxa.
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