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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

OO6m1ast TpyI0eMKOCTh TUCIHUIUIMHBI cocTaBisieT 13 3aueTHble enuHuIlbl, 468 yacoB.

Moayinsb 1.

Bunnbl yue6Hoii padoThl, BKIOYAA

DopMBbI TEKYLIET0

CaMOCTOSAITEILHYIO PadoTy CTY/IEHTOB KOHTPOJISA
g M TPYA0EMKOCTh (B yacax) ycIeBaeMOCTH
o 5 IMpakTuyeckne | JlaGopaTopubie (no memam
Ne | Pasnen amcuunanmsium | 5 = 3aHATHS 3aHATHS u paszoenam)
N g o 2 = 2 = Dopmbl
n/n TeMBbI 3aHITHI 5 =z | E & S s 5 S s .
&} 5| | = S ; 3 2| = S ; g F 8 NPOMEKYTOTHOM
g ‘d;a g_% E ; E g_% E ; E =z aTTecCTAIIMH
g e EE5|l¢€¢ e g = (no cemecmpam)
> s S > s S
o a = o a =
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 DOnemMeHTHl BeKTOpHOH | 1 4 4 0 0 0 30 | CamocrosTenpHas
IreOpsI pabora Nel
2 Meton koopauHar Ha | 1 4 4 0 0 0 30 | CaMocrosTenpHas
MJIOCKOCTH pabota Ne2
3 [Ipsimast Ha Ttockocety | 1 10 8 0 0 0 30 | KonTponpHas paboTa
Ne 1
4 Jluanm BTOpOTO 1 10 12 0 0 0 34 | KontponbHas paboTa
TopsaKa. Ne 2
Bcero 28 | 28 0 0 0 124
I[pome:xkyrounasi atre- | 36 Ok3ameH B 1 cemecT-
cranus pe
Obmas Tpynoemkocrs 6 3.e., 216 yacor
MOIYJIst
Monyns 2.
Buabl yue6Hoii padoTsl, BKiIIOYas DopMBI TEKYLIEr0
CaMOCTOSITEJILHYIO PadoTy CTY/IEHTOB KOHTPOJIsSt
g U TPY/I0eMKOCTb (B Yacax) ycneBaeMocTH
o 5 IMpakruyeckue | JlaGopaTropHbie (no memam
2
D T ———— = 3aHATHS 3aHSITHS u pasoenam)
. e o 2 ® 2 = DopmbI
n/n TeMbl 3aHSTHI s = = = 8 = = 8«
= = g1 & = g 1 B 2| A i
Q 5 S| =S| 2El =S| L3220 NPOMEKYTOYHOM
5y £ %‘5 § ; E %‘,: E ; E =z arrecranuu
e Sl e mES| e8| SEE
Sx | 223 sx|2xX (no cemecmpam)
> s S > s S
2 g2 = a o E
= = = E
1 2 3 4 5 6 7 8 9 10 11
1 | IIpeobpa3zoBanus 2 6 8 |0 0 0 10 | CamocrosTenbHas
TJIOCKOCTHU pabora Ne 3
2 Meroa KoOpAMHAT B 2 4 4 0 0 0 10 | CamocrosrenbHas
IPOCTPAHCTBE pabota Ne 4
3 ITnockocth u mpsiMble | 2 10 12 |0 0 0 10 | KourpospHast pabora
B IIPOCTPAHCTBE Ne 3
4 [ToBepxnocTu 2 4 4 0 0 0 10 | KonrpospHast pabota
BTOPOTO TOPSIIKA Ne 4
5 Addurnoe u|?2 4 2 0 0 0 12 | VuauBuayanbHbIe
C€BKJIMJOBO N-MEpHOC AOKJIaJbl CTyACHTOB
TPOCTPAHCTBO
6 KBanparuunbie 2 2 2 12 | UnaauBuayanbHbIE
(hOpMBI U KBaJIPUKH JOKJIa/Ibl CTYAEHTOB
7 MeToib 3 10 14 0 0 0 12 | KonrponbHas pabota
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n300paKeHui Ne'5

8 OcHOBHBIE (PaKTHI 3 8 6 0 0 12 | KourponbHas pabota
MIPOEKTHBHOM Ne 6
FEOMETPUU

9 Uctopuueckuii 0630p | 3 2 0 12 | UnnuBuayanbHble
obocHOBaHUH JOKJIJIbl CTYICHTOB
TEOMETPUU. «HAYaa»
EBknupa. 31meMeHTHI
reoMeTpuu
Jlo6ageBckoro

10 | OOmwme BOIPOCHI | 3 2 0 12 | UaauBupyanbHble
aKCUOMAaTHUKHU JIOKJIaJIbl CTYJIEHTOB
obocHOBaHTE
€BKJIMJOBOM
FEOMETPUU

Bcero 52 | 52 0 0 112

IIpome:xxkyrounasi arre- | 36 DK3aMeH BO 2 ceMe-

cTanus

cTpe

Oo6masi Tpya10eMKOCTh
MOJTYJIst

7 3.e., 252 gaca

O0masi Tpya0eMKoCThb
JUCHHILTHHBI

13 3.e., 468 yacos




Conep:kanue TMCUUILIMHBI

3JJEMEHTHI BEKTOPHOM AJITEBPBI

HamnpaBnennbie oTpe3ku. DKBUIIOJJICHTHBIE HalpaBiieHHbIE O0Tpe3ku. BekTopsl. Croxe-
HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YKCIIO. JIMHEHAs 3aBUCUMOCTb BEKTOPOB.
Koopaunartel BekTopa. OpToHOpMUpOBaHHBIN 0azuc. CkansipHOe Ipou3BeeHne BeKTOpoB. ['eo-
METPUUYECKUN CMBICT KOOPJIMHAT BEKTOpa B OPTOHOPMHUPOBAHHOM 0Oa3uce. BekTopHbIie moampo-
CTPaHCTBA.

METO/ KOOPAUHAT HA IIVIOCKOCTH

AddunHas cucrema KOOPAWHAT Ha MJIOCKOCTH. JleTeHne oTpe3ka B JaHHOM OTHOIIICHUH.
Opuenranus miaockoctd. OpueHTUpPOBaHHbIN yroi. [lnomans opueHTUPOBAaHHOTO TPEYroJIbHHU-
ka. @opmynbl npeobpazoBanusi ahPUHHON W MPSIMOYTOJNIBHON cucTeM KoopawHat. [lomspHas
CUCTEMa KOOpJUHAT.

NPAMASA HA TIJMIOCKOCTH

CrniocoOslI 3a1aHUS IPSIMOM HA MIIOCKOCTH, BUBI ypaBHEeHUH. O0111ee ypaBHEHUE IPSIMOIA.
['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 KAHOHUUYECKOTO YPaBHEHM I, CBOMCTBA, IOCTPOEHHUE C TOMOLIBIO HUPKYJIS
u nuHelku. ['unep6oia, BEIBOJ KAHOHUYECKOTO YPAaBHEHUS, CBOMCTBA, IOCTPOECHUE C IOMOIIIbIO
UpKyJs U JauHelku. lapaGoina, BbIBOJ KAHOHUYECKOTO YpaBHEHMsI, CBOWCTBA, ITOCTPOEHHUE 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 BTOPOro nopsaka. JluameTrpsl JIMHUK BTOPOro nopsiaka. ['1aBHbIe HanpaBieHUs], IJ1aB-
HbIE TUAMETPHI.

IMPEOBPA3OBAHUA IIVIOCKOCTHU

JBxenus riockoctu. [lpumepst apmwkenuit. OOmue Gpopmyinsl ABrkeHus. MHBapuaHT-
Hbl€ TOYKM, MHBapuaHTHble npsamble. Knaccuduxamus aswxenuid. ['pynma npeobpazoBaHuit
MHOKecTBa. ['pynna ABM>KEHUH TUNIOCKOCTH U €€ MOArpynisl. KoMmo3unus oceBbIX CUMMETPHUI.
I'pynna cummerpuil reomerpudeckoid gurypsl. [logobue, romorerus. I'pynna nmogobuit u ee
noarpynnsl. Ad¢punable npeodpazosanus. ['pynna adpdunHbIX npeobdpazoBanuii. [Ipumeps ad-
¢uHHBIX npeoOpa3zoBaHuil. AQPuHHAS SKBUBAIEHTHOCTH (PUTYP.

METO/J KOOPANHAT B ITPOCTPAHCTBE

Ad¢unHas cuctema KOOpAMHAT B mpocTpaHcTBe. IIpsMoyrosbHas cucrema KOOpJIUHAT.
Opuenranus npocrpaHcTsa. [IpeodbpazoBanue ahGUHHBIX ¥ IPSIMOYTOJIBHBIX KOOPAUHAT B IPO-
cTpaHcTBe. BekTOopHOE mpomn3BeZeHHE BEKTOPOB, anredpanyeckue cCBOWCTBA. BelpaxkeHue Bek-
TOPHOTO TIPOU3BEJEHUS Yepe3 KOOpAMHATHI IEePEMHOKaeMbIX BEKTOpoB. ['eomerpuueckuit
CMBICII BEKTOPHOI'O MPOM3BEAEHUS BEKTOPOB. CMEIIaHHOE NPOU3BEIEHUE BEKTOPOB, CBOWCTBA.
['eomeTpryecKuii CMBICIT CMEUIAaHHOTO TPOU3BEIEHUS BEKTOPOB.

INIOCKOCTHU 1 ITPSIMBIE B ITPOCTPAHCTBE

CrocoOsl 3a7aHus TUIOCKOCTH B MPOCTPAHCTBE, BUABI ypaBHeHHU. OOIliee ypaBHEHUE
MJIOCKOCTH. Y CJIOBHE TEPIEHINKYISIPHOCTA BEKTOpa M MIOCKOCTH. OCOOEHHOCTH PaCIOokKe-
HUS TIOCKOCTH 10 OTHOIICHHUIO K CUCTEME KOOPAMHAT B 3aBUCUMOCTH OT BHJA OOIIETO ypaBHE-
HUsl. PaccTosiHUE OT TOYKH JI0 INTIOCKOCTH. YTOJI MEXKIY IUIOCKOCTSIMHU. ['€OMETPUYECKHIT CMBICIT
3Haka MHoroujieHa Ax+By+Cz+D. B3aumHoe pacnionoxxenue miaockocteil. [Tyduxu miockocTeil.
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[Ipsmast B mpocTpaHCTBe, COCOOBI 3ajaHus PSAMOM, BUAbI ypaBHEHHI. B3anMHoe pacnomoxe-
HUE NPAMBIX. YTOJI MEXAY ABYMS IPSIMBIMA. YTOJI MEXAY NPAMOH U INIOCKOCTBIO.

IHOBEPXHOCTH BTOPOI'O ITIOPAJIKA

[TonsiTHE MOBEPXHOCTHU BTOPOro nopsaka. Meroz cedenuil. Llunuuapuyeckre noBEpXHO-
CTH BTOPOTO IOPsZKA, UX BHUIbI, ypaBHEHHS. KOHMYECKHE TOBEPXHOCTU BTOPOrO IMOPsAKA, MX
BUJbl, ypaBHeHUs. Konnueckue cedyenus. IloHATHE MOBEPXHOCTH BpallleHUs. DJUIMIICOU] Bpa-
IIEHUs, JUTUIICOU/, CBOMCTBA, ypaBHEHUA. OJIHONOIOCTHBIA THIIEPOOIION BpallleH s, OJTHOIIO-
JIOCTHBIN TUIEpOOJION]I, CBOMCTBA, ypaBHEHUs. JIBYNOJOCTHBINA TUIEpOOION BpaLICHHs, ABY-
HOJIOCTHBIN T'HIIepOOJION, CBOMCTBA, ypaBHEHUS. DJUIMNTHUYECKUI MapaOoyion]] BpalleHusl, 3J1-
JUNTUYECKUNA TapaboIoua, CBOWCTBA, ypaBHEHUs. | mnepOonmueckuii mapaboioun, CBOMCTBA,
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. B3anumuoe
pacnojiokeHue miockoctel. EBKIIMI0BO N-MepHOE NMPOCTPAHCTBO (ONpezesieHue, AJIUHA OTPE3-
ka). [IpsmoyronbHas cucremMa KoopauHaT. BeruuciautensHbie (opMynbl.). ['UIepriiockocTs B
En. Adbdunnbie peodpazoBanusi, TOJO0US U IBUKCHHS B N-MEPHBIX MPOCTPAaHCTBaX. [ pyris
npeobpazoBanuil. Kinaccuduxarys n1Br>keHU TpeXMEPHOTO €BKJIMI0BA POCTPAHCTBA.

KBAJAPATUYHBIE ®OPMbI U KBA/IPUKH

bununeiinsie Gopmel. KBanparnunas ¢opma u ee cBsi3b ¢ OmmmHeiHO#H hopmoi. [Tpuse-
JeHUE KBaJApaTUYHON (POpPMBI K KAHOHUYECKOMY HIJIM HOPMalbHOMY BUAY. 3aKoH uHepuuu. Ilo-
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 npoexkTtupoBanue. [lapannenbHoe npoektupoBanue. M3obpaxeHue mio-
CKUX M MPOCTPAHCTBEHHBIX (UIyp B MapamienbHO mpoekiuu. OpToroHajlbHOE MPOEKTUPOBA-
Hue. 300paxkeHne OKpyKHOCTH U c(ephl.

Axconomerpus. Teopema Ilonbke-IlIBapra. M3o06paxenne npsMbix U miaockocte. ITo-
3ULMOHHBIE 1 METPUYECKHUE 3a/1a4U.

[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 MpeoOpa3oBaHus. ['pymna NpoeKTUBHBIX MpeodpazoBaHuil. [IpenMeT NpoeKTUBHON reomeT-
pHH.

Ci0XHOE OTHOILIEHHE M €ro WHBAapUAHTHOCTb NPH MPOEKTHBHBIX MPEOOpa3OBaHMSIX.
I'apmonnueckass yerBepka touek. [locTpoeHue yeTBepTOM TrapMOHWYECKOW. JIMHMHM BTOpPOrO
NOpsIIKa Ha MPOEKTUBHOM IUIOCKOCTH. KaHOHMYECKuE ypaBHEHUS JMHHMM BTOPOIrO IOpsIKa B
MIPOEKTHUBHBIX KOOpJMHATAaX, MPOEKTUBHAs KiaccuuKalus JUHUM BTOporo nopsanaka. [lomoc u
nossipa. Ilonsatue o mnossgpHOM coorBeTcTBUU. KOHCTpykTHBHBIE 3anauu. KOHCTpYKTHBHBIE
TeopeMbl NpPOeKTUBHON Treomerpuu. [lpsimble u obpatnbie Teopembl lllrelinepa, Ilackans,
bpuaHiona, 1BOMCTBEHHBIE UM T€OPEMBI. [IprilokeHus K peleHuto 3a1a4d LKOIbHOI0 Kypcea.

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



HUCTOPUYECKHUI OB30P OBOCHOBAHHMI 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 TpsMble U UX CBOMCTBa. Pacxo-
JSIUecs MpsAMbIE U UX CBOMCTBA. YTOJI mapamuiebHOCTU. OKPYXKHOCTb, 3KBHJIUCTAHTA, OPHU-
nuki. IToHsTHEe O B3aMMHOM pacHoJOKEHUU NPSIMBIX M IPSIMON U MJIOCKOCTH B MPOCTPAHCTBE
JloGaueBckoro.

OBIIUE BOITPOCbBI AKCUOMATHUKHU

[Tonatue o maTtemaruueckoit crpykrype. M3omopdusm. Ilonstie 06 MHTENpeTanum ak-
cuoM. HenmpoTuBopeunBOCTh, HE3aBUCUMOCTD, MTOJIHOTA CUCTEMBI akCUOM. IIpumepsl. Akcnoma-
THKa IIKOJIBHOI'O Kypca F€OMETPHH.

OBOCHOBAHME EBKJIMJIOBOM TEOMETPHM 110 BEITIO

HenpoTuBopeunBOCTh U MOTHOTA CUCTEMBI aKCHOM Beinist TpexmMepHOro eBKIUA0BA 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,
INPUMCEHACMbIC IPA U3YYCHHUH JHCHUIIIMHBI

*  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, COOTBETCTBYIOLINE MPOQUITI0 00pa30BaTeIbHON MPOrPaMMBI:

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

* TexHomorust pa3BUTHs KPUTUYECKOTO MBITIIICHUS ¥ MPOOJIEMHOT0 00y4YeHHS (peann3yeT-
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 TEXHOJIOTHH B COOTBETCTBUU C ycioBusiMu, n3okeHHbIME B OITOIT (pazmen «OcobeHHo-
CTH OpraHu3aiuy 00pa30BaTeIbHOTO MPOIEcca M0 00pa30BaTEIBLHBIM IPOTPAMMaM JJIsi HHBAIH-
JIOB ¥ JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS»), B YaCTHOCTH: MIPEIOCTABIICHUE CITC-
[UATBHBIX YYCOHBIX TOCOOMH M IUAAKTHYECKUX MATCPUANIOB, CICIUAIBHBIX TEXHHUECKUX
CPEICTB OO0YYCHHS KOJUIEKTMBHOTO M WHIMBHIYAJILHOTO IOJIb30BAHUS, MMPEIOCTABICHUE YCIYT
accucTeHTa (MOMOIIHHMKA), OKa3bIBAIOIIETO OOYYArOMIMMCS HEOOXOIUMYI0 TEXHUYECKYIO0 TO-
MOIIlb, ¥ T. TI. — B COOTBETCTBUH C WHIANBUAYATHHBIMU OCOOCHHOCTSIMH O0YJAFOIIIHXCSI.

[Tpu Hanmuuuu cpeau oOydaroUUXcs UL ¢ OTPaHUUYEHHBIMA BO3MOYKHOCTSMHU 370POBbSI B
paznen «Ob0pa3zoBaTeIbHBIE TEXHOJIOTUN, TIPUMEHSEMbIC IPH OCBOSHUH JIHCIUTLUIMHBD) padoUei
MPOrpaMMBbl BHOCATCS HEOOXOAUMBIE YTOUHEHUS B cOOTBeTcTBHH ¢ «[lomoskeHneM 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 IUCHHUIITHHbI

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 camocrosTenbHO paboTe CTYAEHTOB OTHOCUTCS: JIeTallbHas IpopaboTKa JIEeKIUH, 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 THPOPMALIMOHHO-U3MEPUTENbHAS CUCTEMA OLIEHKH 3HAHUM.

Cucrema TeKyIiero KOHTPOJIS BKIIFOUACT:

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

® KOHTPOJIb NMPOMEKYTOUHBIX 3HAHUI, YMEHHI, HaBBIKOB 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 TOATOTOBKU W BBIIOJIIHEHUS CTYJIEHTAMU NMPAKTUYECKUX 3aJaHUM, aKTHUBHO-
CTH paboThI B TPYIIE U CAMOCTOATENIbHOM padoTe. [Iponyck mpakTUyecKux 3aHATUI npeznona-
raet orpabOTKy IO MPOMyIIeHHbIM TeMaM. Popma OTpabOTKH OIpeNeNsIeTcsl MpenojaBaTeieM,
BEIYIIM 3aHSTHE.

[TpenoaBaTenb KOHTPOJIMPYET U OLICHUBAET BBIIOJHEHHE JOMAIIHUX 33aHUM, 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 CTyneHTa 1o auciuiuinHe. KoHTponbHas paboTa IpoOBOIUTCS 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-
Ho aucuuniuHe. [Inanupyercs 6 KOHTPOIBHBIX PAOOT MPU OCBOCHUU MOJYIISL.

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 «yJIOBIETBOPUTENbHO» (3 6amna) - 50 -64% npaBUIbHO PElIEHHBIX 3aJaHHI;

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

Ha nmpakTrueckoM 3aHSATHM CO CTYAEHTaMH O4HOW (hopMbl 00ydeHHs MOAPOOHO paccMaTt-
PHUBAIOTCS THIIOBBIE TIPUMEPHI TI0 YKa3aHHOH TeMe, 00CYKIaeTcsl X0/ PEIICHHUs, 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 BBIYUTaHUE BEKTOPOB. MOIysib BEKTOpa. Y MHOKEHUE BEKTOpa 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 apdrUHHON U TPSIMOYTOJIBLHON CUCTEM KOOpIMHAT. Pemenue 3amay.
[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.
PaccrostHre OT TOUYKH 10 IPSIMOH. YTOJI MEXTY TPSIMBIMU.

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

9. Duuic u ero cBoiicTaa.

10. I'uniep6onia u ee CBOMCTRBA.

11. [TapaGosia u ee cBOMCTBA.

12. IlpuBenenue o01Iero ypaBHEHUS JIMHUM BTOPOTO MOPsAKA K KAHOHUYECKOMY BUIY.

13. Ilepeceuenrie IMHUU BTOPOTO MOPSIIKA C IPAMOH. AcHUMNTOTHYECKHE HarpasieHus. 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-
no6usi.

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

Koopnunatnoe 3ananue adp¢uHHBIX 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. B3auMHOe pacroyioKeHHe TIOCKOCTel. PaccTosHUEe OT TOYKH JIO0 TUIOCKOCTH. YTOJI MEXIY
IJIOCKOCTSIMHU.

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

12. Metpuueckue 3a1a4i Ha COUYETaHHUS MPSIMBIX U IJIOCKOCTEH.

13. Konrponbnas padora Ne4 o teme «I1mockocTh U mpsiMas».

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 IIOCKOCTH B ap(UHHOM N-MEPHOM IMPOCTPAHCTBE. B3auMHOE pacIioNOXKCeHHE
MHOTOMEPHBIX IIIOCKOCTEM.

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

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

19. N3o0pakeHue miockux Guryp B napaieabHOU MPOESKIUH.

20. UzobpakeHne OKpy>KHOCTH, BIMCAHHBIX U ONMCAHHBIX OKOJIO HEE MHOTOYTI'OJIbHUKOB.

21. TloctpoeHus Ha U300pAKEHUAX MIIOCKUX (PUTYD.

22. Vcnonp3oBaHue NepcreKTUBHO-aQPUHHOTO NpeodpazoBaHus IS MOJTy4eHHs M300paxeHni
IUIOCKUX (UTYp.

23. TlonaTne mMOIHOTO M300pakeHUs. DJIEMEHTapHBIC 3a/la4d Ha TOJHBIX H300pakeHusx. [la-
paJlieNIbHOE POEKTUPOBAHUE.

24. CeveHHs MHOTOTPaHHUKOB. [[eHTpalbHOE MPOCKTHPOBAHUE.

25. 3agaun Ha ceyeHMs Kpyriablx Tell. [locTpoeHne nuHUil B3aMMHOIO NEPECEUEHUs TOBEPXHO-
CTeH.

26. Uzobpakenue chepbl B COUCTAHUU C IPYTUMHU (PUTypaMH B OPTOTOHAIBHOM MPOEKIIUH.

27. Mojenu NpoeKTUBHOM IUIOCKOCTHU U MPSIMOI. Y paBHEHUE TPOEKTUBHON IPSMOH.

28. Teopema Jlezapra. [I[ppumMeHeHUE TEOPEMBI K PEIICHHUIO 3a1a4.

29. Cno)XHOE€ OTHOIICHHE YETHIPEX TOUEK MPSIMO.

30. ITosHBIN YeTHIPEXBEPIIMHHUK U €0 CBOICTBA. ['apMOHMYecKast YeTBEpKa TOUEK.

o

©oN
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31. Jlunuu BTOPOTO MOPsAKA HAa TPOCKTUBHOM TuTockocTH. [Tomtoc u mosspa.

32. KoHCTpyKTHBHBIE TE€OpEMBbI MPOEKTUBHOW reomeTpun. Teopema Ilackans m Teopema bpu-
aHIIOHA. 3a/1a4u Ha MOCTPOCHHE Ha OCHOBE KOHCTPYKTHUBHBIX TEOPEM.

33. KontposbHas pabota «OCHOBHBIE (PaKThI IPOCKTHBHON T€OMETPHUM.

6.1.2. Camocmosmenvnule pabomsl no mamepuaiy OUCYUNTUHbL

CamocrositeqbHas padora Nel
JleMOHCTPAIMOHHBII BAPUAHT

1) Hamucatp aHaTMTHYECKOE 3aJ]aHHE CKOJB3AIIEH CHMMETPUU C OChIO | M BEKTOpOM Ma-

paJUIENILHOTO NepeHoca d

I: —3x—y+2=0, d(6;2);

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

3) Haiitu mpoo6Gpa3s Touku M(2;6) u Bektopa d(4;3).

CamocrosiTesibHass paGora Ne2
JleMOHCTPALMOHHBbII BAPHAHT
1) Hamucatp aHanuTHYECKOE 3a/1aHKE MPEOOpPa30BaHUs IJIOCKOCTH, B KOTOpOM Touka M(-
1;2) nepexomur B Touky M’(1;-4), a Bektopsl d;(4;0) u d,(1;1) B Bektopwl d’y(1;—2) u
a'(2;-1);
2) Haiftu nHBapHaHTHBIC TOYKH, WHBAPUAHTHBIC MPSMble M MHBAPUAHTHBIC HATPABICHUS
WIN TI0Ka3aTh, YTO UX HE CYLIECTBYET;
3) Onpenenuth BUJ npeoOpa3zoBaHusl.

CamocrositesibHas padora Ne3
JleMOHCTPAIMOHHBII BAPUAHT
1. Jausr Bepmmnabl A(-2;-2;-1), B(-2;2;1), C(2;-2;0), Bi(-3;1;3) mapamiencnumneaa

ABCDA;B;C1D;

a) CocraBuTh ypaBHeHue rpann ABB1A;
0) CocraBuTth ypaBHeHue quaronaneir AC, u BD;
2. JlaH mapalienenumnes, onpeaeeHHbI yenoBusaMu 3aaaun 1. Haiitu yron mexny nua-

roHaneo AC; 1 mrockocteio ABB1A;

CamocrosiTesibHas pabora Ne4
JdeMOHCTPAMOHHBIN BAPUAHT
1. Omnpenenuth B3aMMHOE PACHOIOKEHHUE MPSIMBIX

x=1+1t x=-1+3t
L=y=—1-2t u Lh=yy=-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

Haiitn xoopaunatsl Toukun M, cMMMeTpU4HON BepiinHe B OTHOCHTENbHO MIOCKOCTH

ACD

CamocrosTenbHas paboTa Ha MPAKTHUECKOM 3aHITUU MpeJHa3HAYeHA /ISl ONIEPAaTUBHOTO
KOHTpOJISl ycrieBaeMocTH, 3annuMaeT 20-30% BpemeHH npaktuyeckoro 3ansatus. [lnanupyercs 10
CaMOCTOSITENIHBIX pabOT MPH OCBOSHUH JUCLIUTUINHBL

OneHka 3a CaMOCTOSTENbHYIO paboTy BBICTABISETCS B COOTBETCTBUU CO CIIEIYIOIIMMHU
KPUTEPHSIMHU:

— oImeHKa «oTiauaHo» (5 6aymioB) - 80-100% mpaBMIIBHO PEeNICHHBIX 3 IaHU;

— OLEHKa «xopomoy (4 6amna) - 65-79% npaBUIIbHO PEILICHHBIX 33aJaHUM;
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— OILIGHKA «yJIOBJICTBOPUTENHHOY (3 6ama) - 50 -64% npaBUIIbHO PEIICHHBIX 3a/1aHU;
— OLEHKA «HEYIOBJIETBOPUTEIBHO» - 49% 1 MeHee MpaBUIIbHO PELICHHBIX 3a/1aHUM.

6.1.3. Konmponshosie pabomut no mamepuany OuCyUnJIUHbL
KontpoabHnas padora Nel
JleMOHCTPAIMOHHBII BAPUAHT

1. Jlanser Touku A(-2,1); B(4,3). Ha ocu opauHar HaifTk Takyr TO4uky M, 4roOsl yron AMB

OBLI IPSMBIM.
2. Jloka3zatb, uro AABC — paBHOOEIPEHHBII, U COCTABUTh YPABHEHHE €r0 OCH CUMMETPHH, €C-

m AQ3,5), B(- 4,1); C(2,-3).
3. [laHbl ypaBHEHUS IBYX CTOPOH MPSMOYTOJIbHHKA:
(BO): x-2y=0, (AM1): x-2y+15=0 u ypaBuenue ero auaronanu (BD): 7x+y-15=0.

HaiiTu BepImHBI IPSMOYTOJIBHHKA.

4. Onpenenuth Yyroj MEXIy NPAMBIMU A1 Sx-y+7=0, Ay 3x+2y-1=0
5. Haiitu nnomaab NpaBUIBLHOTO TPEYroJbHUKA, €CJIM U3BECTHBI OJ1HA U3 ero BepmuH A(1,3) u

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

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

JUTH JUIMHY 3TON XOpPJBI.
2. Haiitu yroa Mexny acuMOTOTaMH rMrepOoJibl, y KOTOPOMl SKCLHEHTPUCUTET & = V2.
[TpuBecTu ypaBHEHHE K KAHOHUYECKOMY BHJY U H300pa3uTh COOTBETCTBYIOIIYIO JIMHHIO B Ka-

HOHUYECKOH CUCTEME KOOPIMHAT: 11x2 + 24xy+4y 2 1 14x+ 48y —-25=0.

KonTpoubnas pabora Ne 3
JdeMOHCTPAMOHHBIN 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 rpaaun BCC1B;.

2. Jlaubl koopauHathl Bepimn A(1,0,-2), B(2,1,-1), C(0,2,-3), D(-1,-2,1) Terpasapa ABCD B
IpsIMOYTOJIBHOM cucTeMme koopiauHaT. Haiitu koopauHatsl Touku Di, cummeTrpudHOil BepiinHe
D otrocuTensHO miockoct ABC.

x=1+2t, X =6+3t,
3. OmnpenenuTh B3aMMHOE PACHOIOKEHHE NPSAMBIX A iqY=7+t, u Ay 1qy=-1-2t,
z=3+4t Z=-2+t.

4. Jlan nmapansenenurne]], onpeaeaeHHbIi ycnoBusmu 3a1aun 1. CocTaBUTh ypaBHEHUS 1MaroHa-
et A1C u B1D, nHaiiTu yrom Mexay HUMHU U Yroia Mexnay auaroHanbio AjC U MIOCKOCTBIO
BCC4Bs.

KonTpoubnas padora Ne 4
JleMOHCTPALMOHHBIN BAPHAHT
1. CocTtaBuTb MapameTpuyeckoe un obliee ypaBHEHWE MNIOCKOCTU HaMMeEHbLLEW PasMepHOCTH,
npoxoaauen 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

JleMOHCTPalMOHHBbI BAPHAHT
JlaHo m306paxenne pomGa ¢ octpbiM yriom 60°. [IocTpPOUTs H306PaKEHHE TOYCK KACAHMS
CTOPOH poM0a ¢ OKpPYXHOCTHIO, BIIMCAHHOH B Hero (0e3 MCIOIb30BaHUs MEPCIEKTUBHO ad-
(dbuHHOTO NTpeoOpa3oBaHms).
Jlano nzobpakeHue TPeyrojbHUKa, Y KOTOPOrO B OPUTHHAIIE CTOPOHBI OTHOCATCS Kak 2:3:4.
[Toctpouts M300pakeHre IEHTpa BIIMCAHHOW B TPEYTOJILHUK OKPYKHOCTHU. (3a/1a4ya periaeT-
Csl C UCTIOJIH30BAHUEM IEPCIIEKTUBHO-a(PUHHOTO MPEOOPA3OBAHMS)
[Toctpouth H300pa’keHUE CEUEHHUS TMSTUYTOJIBHON MPHU3MBI IUIOCKOCTHIO, 33JaHHON TpeMs
TOYKaMHU, JISKAIIMMHU Ha OOKOBBIX TPAHSIX.
[TocTpouth cedyeHue MATUYTOIBHON MUPaMUIBI MIOCKOCTHIO, 3a/IaHHOM TPEeMsI TOUKaMH J[BE
— Ha OOKOBBIX pedpax, oHa Ha CTOPOHE OCHOBAHUA.
N300pa3uth ceueHue KOHyca IIIOCKOCThIO, MPOXOASIIEH Yyepe3 CepeuHy €ro BBICOTHI O]
yriom 45° k mockocTH ocHoBaHMs. M3BECTHO, UTO BHICOTA KOHYCA PaBHA JHAMETPY €ro 0C-
HOBaHMUS.
N300pa3uTth JIMHAIO TIEpEeCEUCHHSI JAHHBIX TIOBEPXHOCTEH, KyOa 1 KOHyca ¢ OOIIeH TIOCKO-
CTBKO OCHOBAaHUM.

KonTpoasnas padora Ne 6

JleMOHCTPALMOHHBII BApUAHT
Ha npsmoii 3aganel cBoumu apduHHbIME KoopauHatamu Touku A(1), B(-2), C(-1). Ilo-
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 ITO BBIYMCICHUSMHU B KOOPAMHATAX, 3a7aB CAMOCTOSATENBHO MPO-
€KTHBHBIN pernep U3 ToUeK 4-BepIINHHUKA.
B smnunc Bnucan 4-yronsHuk ABCJI, npuuem n3BecTHa KacaTeiapHas K 3JUIMIICY B TOUKE A.
Uepes Touky C nmpoxoauT cexkymas. Haiitu BTopyto TOUKy nepecedeHus ee ¢ 3JUIUICOM, He
UCIIOJIB3YS €70 CaMOTO.
OBanbHast TMHUS 2 MOPSIKa ONpe/eeHa YeThIPbMsI KacaTelbHbIMU U TOYKON Ha OJIHOM 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 MpHU OCBOCHWM IUCIUIUIMHBI) W TMpETHA3HAuYeHA JUIsl OLCHKH 3HAHWM,
YMEHHA W HaBBIKOB, MPUOOPETEHHBIX B MPOIECCE TEOPETUYECKUX U MPAKTUYECKUX 3aHATUN
kypca. Kontponbnas pabora Nel mpoBoauTCs MO WHAMBUAYaIbHBIM BapHWaHTaM, KOJIMYECTBO
pa3IMYHBIX BApUAHTOB COBMAJAET C KOJMUYECTBOM CTyAE€HTOB B Tpynne. CTyaeHTbl
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 3aJaHUM;
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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
2 cemecmp

BexTopHoe npoctpanctso. Onpezenenue, IpuMepsbl, CIEACTBUS U3 akCUOM. basuc u
pasmepHocTs. [lognpocrpancTsa.
Addunnoe npoctpancTBo. Onpenenenue, IpUMepsl, cieacTBUs u3 akcuom. [Toampo-
cTpaHcTBa apuHHOrO npocrpancTBa. Onpeaenenue, cnocod 3ananus. Bzanmuoe pac-
[10JIO’KEHUE TIOIIPOCTPAHCTB.
AdduHHasg cuctema KoopArHAT. Y paBHEHHS TUIOCKOCTH (TTapaMeTpUUIeCKHe, OOIIHe).
YpaBHEHHE rUNEPIUIOCKOCTH, TPOXOIALIEH Yepe3 3aJaHHbIE TOUKH.
Otpe3ok B apurHOM mpoctparcTBe. OTHOWIEHHE «mexay». [lonynpocrpanctso. [1o-
JYIJIOCKOCTB, JIyY.
Beinykible MHOrorpaHHuky B apuHHOM IpocTpaHcTBe. Onpenaenenue, crnocod 3ana-
HUS, IPUMEDPBI.
Jluneilinble oToOpaxenus. Onpenenenue, npuMepsl. SAnpo, oopas. JIuneiHble onepaTopsl
Y JCUCTBUA HAJl HUMU. MaTpHIIbl TMHEHHOTO OIepaTopa, CBA3U MEXAY HUMH.
Jlunelinble GOpMBI HA BEKTOPHOM IIpocTpaHcTBe. COMpsKEHHOE MPOCTPAHCTBO.
bununeiinpie GOpMBI Ha BEKTOPHOM IPOCTpPaHCTBE. MaTpuIlsl OMIMHEHHON (OPMBI, CBSI-
3U MEXy HUMH.
KBanpatuuansie ¢popmbl. CBsi3b ¢ OnnmHeitHbIME hopmamu. POpMYITHPOBKA TEOPEMEBI O
NPUBEJCHUN KBaJApaTUUHON (OPMBI K IMaroHaJIbHOMY BUJy. PaHr, nHaekc, curuatypa
KBaJIpaTUYHON (OPMBI.
CxkassipHOE TPOU3BENECHUE B BEKTOPHOM NpOCTpaHcTBe. OnpeneneHue, NpumMepsl, Hepa-
BeHCcTBO Komu-byHsikoBckoro. OnpezaeneHue eBKIN10Ba BEKTOPHOTO IIPOCTPAHCTBA.
EBxnuaoBa MeTpuKa.
KoneuHomepHble eBKINI0BbI BEKTOPHBIE IpOCTpaHcTBa. TeopeMa cyectBoBanus. Op-
TOHOpMUpOBaHHbIH Oazuc. [Ipumep. Teopema cyliecTBOBaHNS 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 OIIPENEIUTENEM [ pamMa 3TUX BEKTO-
pOB.
EBknunoBo agdurHoe npoctpancTso. Omnpenenenue, npumep. Ilepnenukynsp k mioc-
KOCTH, TEOpeMa CYIIECTBOBAHUS U €AMHCTBEHHOCTH. O0beM Mapaliiesienunesaa.
N3omeTpruueckuil onepaTop, 3alaHHbI Ha €BKINI0BOM BEKTOPHOM IpocTpaHcTBe. Or-
peneneHue, mpuMepsl, GopMyIUpOBKAa OCHOBHOM TEOPEMBI.
Addunnoe npeodpazoBanue appuHHBIX NpocTpaHcTB. OnpeaeneHune, NpuMepsbl, Teope-
Ma CyHIECTBOBAHHUA U €AMHCTBEHHOCTH, aHAJIMTUYECKOE 3aJaHUE.
JIBmxenue eBkinoBa appuHHOrO MpocTpancTea. Onpenenenye, aHaTMTHYECKOoe 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 napasuieTbHOCTH MPSIMBIX.
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 I[Tyankape muranumerpun JloGaueBckoro.

Heo0xo1muMo moAroTOBUTRCS 1O TeMaM pedepaToB Ui BBHICTYIUICHUS Ha MPAKTUYCCKOM
3aHATUU (TIepBas MOJIOBMHA MPAKTUYECKOTO 3aHATHS) U K PELIeHHUIO 3ajad (0OCYKICHHUIO pe-
IICHHBIX JIOMa) U3 Pa3JIeNioB, YKa3aHHBIX B TEMATHKE MPAKTUICCKUX 3aHATHI (BTOpas MOJIOBHHA
3aHATHSA).

Kaxnplii cTyfeHT 3a BpeMs MPOBEACHHS MPAKTUYECKHUX 3aHSATHH JOJDKCH BBICTYIHTH C
JIOKJIaJIOM TI0 BBIOpaHHOMY MM pedepaTy U 3aJaTh KaKk MUHUMYM JIBa BOIIPOCA MO BBICTYIUICHH-
SIM IPYTHX CTYJAEHTOB. TeMbl pedepaToB MPUBEACHBI B 3aJJAHUSX JIJISI CAMOCTOSTEIILHON paOoTHI.
B pabotax Takoro poga JOJMKHBI IPUCYTCTBOBAThH CIEAYIOIIUE CTPYKTYPHBIC SJIEMEHTHI: Ha3Ba-
HUE TEeMBbI, COJep:KaHhe paboThl, BBEIICHHE, OCHOBHAs COJAEprKaTelbHas dacTb (He MeHee 10
CTpaHUIl), 3aKJII0YCHHUE, CITUCOK HCIOIb30BAHHBIX UCTOYHUKOB U JIUTEPATYyphl (MIPH HAMHCAHUU
CIIeTyeT OPUEHTHUPOBATHCS HA aKTyallbHBIC TPEOOBaHUS 1O O(OPMIICHUIO KYPCOBBIX M BBITYCK-
HBIX KBaTU(UKAITUOHHBIX palboT).

Bo BBeneHNM HENIPEMEHHO CIIEYeT OCTaBUTh MPo0JIeMy, 000CHOBATH €€ aKTyalbHOCTb,
JaTh KPaTKYIO XapaKTEPUCTUKY HCIOIb3yEMbIX B pa00Te UCTOYHUKOB M HAYYHBIX MYyOJIHKAIIHA,
4eTKO cHopMyITHpOBaTh METb U 3a/Ja4u pa0dOThl. B 3aKIFOUMTENHHON YacTH 00sA3aTeIbHO HAIH-
Ylieé OCHOBHBIX PE3YJIbTUPYIOIIUX BBHIBOJIOB IO 3aTPOHYTHIM IpobieMaM. ToNbKO Mpu cobutoie-
HUU BCEX ITHX TPEOOBAHUN MOXKET OICHUBATHCS y)Ke COOCTBEHHO COJepiKarelibHasl 4acTh pabo-
THI.

Orenka 3a pedepat BbICTABIISCTCS B COOTBETCTBHH CO CISAYIONUMHU KPUTCPUSIMHU:

Bpemst BBICTYIUIEHHS OJTHOTO CTY/I€HTa C OTBeTaMH Ha BoOmpockl 30-40 MUHYT, Ha TOKIA]
orBoguTcs 10-30 MUHYT.

[ToaroroBka pedeparta U oTUeTa Mo MOArOTOBICHHOMY pedepaty (moxnan (ot 0 mo 3),
OTBETHI Ha BOMPOCHI 110 pedepary (ot 0 1o 3 GanoB), oeHka pedepara mo coaepkanuto (0T 0
1o 4 6amnoB)). Makcumanbao 10 6amios..
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6.2. OueHo4HbIe CpeACTBA
AJI TeKylIero KOHTPOJsl ycIeBaeMoCTH 10 AUCHUIINHE

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

— JIGKLUU;

— IPAaKTUYECKUE 3aHATUS;

— caMocCToATeIbHas paboTa;

— JIpyTue BUIbl Y4eOHOH esATeIbHOCTH.

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 3aBUCHUMOCTH OT CEMECTpa, YUYMUTHIBAIOT BBIMIOJIHEHHE MPOTrpamMMbl 3aHATHM, 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 padbora:
— CamocrositenbHas padora (ot 0 1o 10 6an0oB B 3aBUCUMOCTH OT cemecTpa). ([lemoBep-

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

— IlpoBepounas koHTposibHasA padota (0T 0 10 20 OaUIOB B 3aBUCUMOCTH OT CEMECTPA).
([JdeMoBepcrio KOHTPOJBHBIX PAabOT, METOJMUYECKHE YKa3aHHS M KPUTCPHU OLCHWBAHHSA CM. B
paszzene 6.1.3).

— IloaroroBka u 3amura pedepata (or 0 70 10 GaynIoB B 3aBUCHUMOCTH OT CEMECTpa).
([demoBepcuio KOHTPOJBHBIX pabOT, METOAWYECKHE yKa3aHWS W KPUTEPUU OIICHWBAaHUS CM. B
paznene 6.1.4).

4. Jlpyrue Buabl y4eOHOM NeATeTbHOCTH:

— lpyrue BUJbl Y4eOHOH AEATeNbHOCTH: YCIIEIIHOE POBEICHHs UCCIe10BaTeNbCKON pa-
00Thl B paMKax TUCUUIUIMHBI, Y4acTHE B NMPEAMETHBIX OJIMMIHAAaX, Kpyxkax (ot 0 go 3 Gain-
JIOB).

6.3. OueHo4YHbIe CpeACTBA

JJIS IPOMEKYTOYHOM aTTEeCTANMM 10 AUCIHUILINHE

IlepeyeHb BONPOCOB K IK3aMEHY

1 cemecTp
1. HampaBnennble oTpe3ku (ompeaeneHue, JJIMHA, HAIMPaBICHHOCTH). DKBUIIOJIJICHTHBIE Ha-
MpaBJIEHHBIE OTPE3KH (OMpeeNieHne, MPU3HAK, CBONCTBA OTHOIICHUS).
2. Bexkropsl (ompeaeneHue, JeMMa O paBEHCTBE BEKTOPOB, HAMPABICHHOCTh, KOJUTMHEAPHOCTD,
JUTHA).
3. CroxeHue M BEIYUTaHHUE BEKTOPOB (OIpe/IelIeHUe, CYIIeCTBOBAHNE U €TUHCTBEHHOCTH, pa-
BUJIA TPEYTOJbHUKA U TapajielorpaMMa, CBOWCTBA).
4. TlpowsBeneHne BEKTOpa Ha YUCIIO (OMpeeICHHE, IeMMa, TeopeMa (CBOMCTBA)).
5. KonnunaeapHble U KOMILIaHAPHBIE BEKTOPHI (OMpEAeTIEHUs, TEOPEMBI).
6. JluHeitHO 3aBHCHMEBIC M HE3aBUCHMBIE CHCTEMBI BEKTOPOB (OIIPE/ICIICHHUSI, CBOMCTBA).
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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, KOOPIUHATH 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. ANreOpandeckre CBOMCTBA.
BekTopHoe npousBeeHrue BEKTOPOB. ['eoMeTpruueCKUil CMBICIL.
BolpaskeHue BEKTOPHOTO IIPOU3BEICHUS YePE3 KOOPANHATHI [IEPEMHOKAEMBIX BEKTOPOB.
CwmenianHoe Npou3Be/ieHre BEeKTOpoB. CBOMCTRBA.
CwmenanHoe MPou3BeIEHHE BEKTOPOB. ['€OMeTpUUeCKUA CMBICII.
CniocoOblI 3a/1aHus 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.
. YTo1 Mexay AByMs MPSIMBbIMU.
. YT0oJI MEXAY NPSAMOU U IJIOCKOCTBIO.
. Onpenenenye NOBEPXHOCTH.
. Onpenenenue anredpandeckoil MOBEPXHOCTH.
. Onpenenenre NOBEPXHOCTU BTOPOTO MOPSAKA.
. CyniHocTh METO1a CEYEHU .
. TeopeMa, Ha KOTOpOK OCHOBAH METOJ CEYECHUN.
. [loHsiTHE TUAMHAPUYECKON TOBEPXHOCTH.
. Buapl HUIMHIPUYECKUX TOBEPXHOCTEH.
. IToHsITHE KOHNYECKOW TOBEPXHOCTH.
. Onpenenenre KOHNYECKOro CEYECHHUS.
. IToHsATHE MOBEPXHOCTHU BpALLIEHUS.
. DITUTICOU/T BpaIllEHUs. DITUTICOUI.
. OnHomnonocTHeIH runepOonson] BpameHus. OJHONOIOCTHBIN THIEpOOTOHI.
. JIBynosiocTHbI# TunepOonons BpaieHus. JIByrnonocTHbI Tunepooions.
. Dnnuntudeckuil mapabonous BpauieHus. DITUITHIECKUN TapaOoIonI.
. 'nnepbonuueckuii napabosou.
. IlpssmonuHelinbie 00pa3yrole NOBEPXHOCTEH BTOPOTo MOPsIKa.
34. Ormpenenenue N-MEPHOTO BEKTOPHOTO MPOCTPAHCTBA. AKCHOMBI CIIOKEHHS, YMHOXKEHUS
BEKTOPA Ha CKaJIsp, aKCHOMBI Pa3MEPHOCTH.
35. Ormpenenenue N-MEPHOTO BEKTOPHOTO EBKJIMOBA IMPOCTPAHCTBA: AKCHOMBI CKAJISIPHOTO
pou3BeneHus. Moqyab BEKTOpa, OPTOTOHAJIBHOCTh BEKTOPOB, YIOJl MEXy BEKTOPaMHU.
36. Ompenenenne N-MepHOTO aPHUHHOTO Hé)OCTpaHCTBaZ 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. Knaccuduxanus kBagpuk B mpocTpaHcTse As.

52. TloHsTHE MOTHOTO U300pAKEHUS.

53. CgolicTBa nmapayuieIbHOTO MPOESKTUPOBAHMS IIOCKOCTH HA TIOCKOCTb.

54. W3o6paxeHue TpeyroibHUKA IPU NapajieIbHOM IPOEKTUPOBAHUY.

55. MU3oOpaxkeHue 4eThHIPEXyTroIbHUKOB IPH MapaUIeTbHOM IIPOSKTUPOBAHUH.

56. H3o00paxeHue Npou3BOIbHOIO MHOTOYTOJIbHHUKA IIPU NApalIeIbHOM IPOEKTUPOBAHUY.

57. H3obOpaxkeHue OKpYKHOCTH MPH MapaJLICIIEHOM IPOSKTHPOBAHUH.

58. Teopema 06 U300paskeHUU OKPYKHOCTH B OPTOTOHAJIBHOM MPOEKIUH.

59. Teopema 00 n300paxeHUN KBaJpaTa B OPTOTOHAIBHOW MPOESKITHH.

60. Teopema 006 n300pakKEHUHN TPEYTOIBLHUKA B OPTOTOHAIIBHOM MPOEKIUH.

61. Teopema 00 M300paKEHUN YETHIPEXYTOJIBHUKA B OPTOTOHAIBHON MTPOCKITHH.

62. Teopema Ilonbke-11IBapia.

63. Teopema [lombke.

64. Ilpoekuus mpoCTPaHCTBEHHOU PUTypHI: KYO, Mapaienenumne].

65. IIpoekmust mpocTpaHCTBEHHOH (PUTYpPHI: IPU3Ma, MUPAMHU/IA.

66. IIpoekuust NpOCTPaHCTBEHHOM (PUTYpBI: IUIUH/P, KOHYC.

67. W3o0paxenue chepsl B OPTOTOHATBLHOMW IMPOCKITHH.

68. AkcoHomerpusi. HekoTopble 3a1aun: n300pakeHue TOYeK, MPSMBIX, IUIOCKOCTEH.

69. Ilomusie u HenomHBIE H300pakeHus1. Ko humeHT HemomHOTHI.

70. TlosurmonHsle 3a1aun. CBSA3b MEX/y OJTHBIM H300paKeHUEM U aKCOHOMETpUEH.

71. Mertpuyeckue 3a1aun.

72. Tlonsarue o merone Monxa. Hekotopele 3anaumn.

73. TlonsTHe 0 MepCIEeKTHBE.

74. OmpeneneHue LEHTPAIBHOTO MPOSKTUPOBAHUS INIOCKOCTH Ha TIIOCKOCTh. CBOMCTBA.

75. Omnpenenenre NPOEKTUBHOIO POCTPAHCTBA.

76. Monenu npoeKTUBHOMN MPsIMOH.

77. Mopaenu NpoeKTUBHON TIOCKOCTH.

78. TIpoexkTuBHBIE KOOPIUHATHI HA MPSMOH.

79. TIpoexTuBHBIC KOOPIUHATHI HA TUNIOCKOCTH.

80. VYpaBHeHue NpsIMOI HAa MPOEKTHUBHOM MJIOCKOCTH.

81. TIpwHOUIT ABOWCTBEHHOCTH HA IPOSKTUBHOM IIOCKOCTH (TIPUMEPHI).

82. Ilpsimas teopema Jle3apra.

83. OopatHas Teopema Jle3apra.

84. MHcnonw3oBanue npsiMoil u oOpatHoOW TeopeMm /[lezapra B 3agayax Ha MOCTPOCHHE OIHOM
JIMHENKOMN.

85. OmpeneneHue CI0XXHOTO OTHOIIEHUS 4-X TOYEK MpsMOi. BelpaxkeHue cI0XHOro OTHOLIe-
HUS B IPOSKTUBHBIX KOOPAMHATAX HA MPSIMOH TSI COOCTBEHHBIX TOYEK.
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86. OmpeneneHue CI0XXHOTO OTHOIIEHUS 4-X TOYEK MpsiIMOi. BhIpaxkeHne CI0KHOTrO OTHOIIe-
HUS B IPOEKTUBHBIX KOOPAMHATAX HA PACHIMPEHHOH MJIOCKOCTH.

87. AnreOpanyeckue CBOMCTBA CIOKHOTO OTHOWIEHHS 10—50.

88. T'eomerpuuecKkuii CMbICI CIOKHOI'O OTHOLIEHUS YEThIPEX TOYEK PaCIIMPEHHON IPSIMOM.

89. BrlpaxeHue CI0KHOTO OTHOIIEHHS 4-X TOYEK B MPOEKTUBHBIX KOOPAMHATAX Ha IUIOCKO-
cTH. CBA3b IPOEKTUBHBIX KOOPAMHAT HA IUNIOCKOCTH U Ha MPSIMOH.

90. T'apmoHunYeckas 4eTBEpKa TOUEK Ha MPSIMOM.

91. TloHsTHE MOJHOrO YEeThIpEXBEPIIMHHMUKA. 'apMOHMUYECKasi 4YeTBEpKa TOYEK Ha JHaroHajau
MOJTHOTO YETHIPEXBEPIINHHUKA.

92. IloHATME NOJHOIO YeThIpEXBEPIIMHHHUKA. ['apMOHMYECKas 4eTBEpKa TOYEK Ha CTOPOHE
MOJTHOTO YeTHIPEXBEPIINHHUKA.

93. [Ilocrpoenue 4-0if rapMOHHUYECKON TOUKH.

94. Hcnonp30oBaHME TaPMOHMYECKUX CBOMCTB TOJHOTO YETHIPEXBEPUIMHHUKA B 3a/a4ax Ha
HOCTPOCHHE.

95. JIuHMHU BTOPOTO MOPSJIKA HA MPOSKTUBHOMN IIIOCKOCTH.

96. IlpuBeneHue ypaBHEHHs JMHHUI BTOPOTO MOPSJIKa K KAHOHMYECKOMY BUlY M MX Kiaccu(pu-
Karusi.

97. Ompenenenue Mospbl U €€ reOMeTPUYECKUNA CMBICIL.

98. Tlomrockl, OJIIPHOE COOTBETCTBHUE, 3aKOH B3aUMHOCTH.

99. IIpubnmKeHHBIC TOCTPOCHHUS MOJISAP U MOTHOCOB.

100. TouHOE MoCTpOEHUE MOJISP U TOJTOCOB.

101. Teopema ITackans.

102. Ob6parnas Teopema [lackans. [IpuMeHeHre K peICHUIO 3a/1a4.

103. Ocobble ciydau mpsiMoii U 00paTHOi Teopemsl [Tackans.

104. 3agauu Ha TOCTPOEHUE, CBSI3aHHBIC C OBAJILHOM JTMHUCH.

105. JIsoiicTBeHHbIe TeopeMbl. Teopema bpuanmiona.

106. ITpumenenue TeopeMsl bpuaHiona K penieHuro 3a1a4.

107. Ocobble ciydau Teopembl bpuaniiona.

108. Ad¢dunHas reoMeTpHs Ha TUIOCKOCTH C TOYKHU 3PEHUS TIPOCKTUBHOM.

109. EBkimmoBa reoMeTpus Ha INIOCKOCTH C TOYKHU 3PEHUS TPOESKTUBHOM.

110. Teomerpus no Epkimma. «Havama» Epknmpa.

111. Kpurtuka reomerpuueckoil cucreMsl EBkinna.

112. TIpobnema msATOro MOCTYJaTa, SKBUBAJICHTHOCTD €r0 aKCHOME MapajlieIbHBIX.

113. DKBHUBaJIEHTHOCTb AKCHOMBI MTApAJIEIbHBIX TEOPEME O CYMME YIJIOB TPEYroJbHHKA.

114. TlpenyoxxeHus SKBUBaAJIEHTHBIE NSATOMY nocTyinaTy EBkimnaa. VMccnengoBarenn reoMerpuu
Esknmuna — Cakkepu, Jlam6ept, Jlexxanap.

115. H.W. JloGavyeBCcKkHil 1 €T0 reOMETPHSI.

116. Axcuowmsl 1 rpynmsl cuctemsl [ unb0epra U ciecTBUSA UX HUX.

117. Axcuowmsl 2 rpynmnsl cucteMsl [ minboepta. CreacTusl.

118. Axcuowmsl 3 rpynmnsl cuctemsl [ unboepra. [IpuMeps! 1oka3zaTenbCTBa TEOPEM.

119. Axcuoma napamiensHoctu JlobaueBckoro. [Tapamiensabie mpsmeie o JlobaueBckomy.
120. TpeyroabHUKH U YETHIPEXYTOJIbHUKHN reoMeTpuu JlobaueBckoro.

121. B3aumMHOE pacmoiOKeHHe MPSMBIX B TUIOCKOCTH JloOadeBckoro. OKpYKHOCTh, SKBHJIH-
CTaHTa, OPULIUKIL.

122. Jloxa3aTerbCTBO HEMPOTUBOPEUNBOCTH TeomMeTprn JIoGaueBCcKoro.

123. TlonaTue MaTeMaTU4ecKoi CTpYKTyphl. [Ipumepsl.

124. WnTepnperanuy cHCTEMBI akcHoM. M3oMopdu3M uHTepnperanuii. [Ipumepsr.

125. TpebGoBaHus1, MperbsIBIIeMble K CUCTEME aKCHOM: HEMPOTHBOPEYMBOCTh, HE3aBUCUMOCTD,
MOJTHOTA.

126. Cucrema akcuoMm Beitnns TpexMepHOTro eBKJINI0BA IPOCTPAHCTBA.

127. HenpoTHBOPEYHBOCTH U TIOJTHOTA CUCTEM aKCHOM Befs.

128. Omnpenenenue B cxeme Belins oCHOBHBIX MOHATHI cucTeMbl [ b0epra.
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129. Axcumomarndeckoe MOCTPOCHHE MIKOJILHOTO Kypca TeOMETPHUH.
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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
HporpaMMa OLICHUBAHUA y'{eﬁnoifl ACATEJIBHOCTH CTYACHTA
1 cemectp
Jlexnun

Onpoc, akTUBHOCTD U JIp. 32 0JuH cemecTp — oT 0 10 7 6asios.
Kpurepuu onieHuBaHus:
® AKTUBHOCTBH CTYACHTA 3a CCMECTP HA 3aHATUAX, BKIIKOYASA aKTUBHOCTD ITPH OIIpOCax, Ipo-
BE/ICHUU MPOOJIEMHBIX JICKIIUH U AUCKYCCUH, orleHnBaeTcs oT 0 10 7 Gaios.
JlaGopaTopHble 3aHATHSA
He npenycmorpensi.
IIpakTH4yeckue 3aHATHS
Onpoc, akTUBHOCTH U Jp. 3a ouH cemectp — ot 0 1o 10 Gamsos.
Kpurepuu onieHuBaHus:
® AKTUBHOCTb CTYACHTA 3a CCMECTP HA MPAKTUYCCKUX 3aHATHAX, BKIIIOYasds aKTUBHOCTD ITPU
paboTe y 10CKH, OIIPOCcax, JUCKYyCcCHsX, oueHuBaercs ot 0 10 3 6anos;

® aKTHBHOCTb IIPU BHITIOJHEHUH JIOMAIIIHUX 33/IaHUi OlleHHnBaeTcs 3a cemectp ot 0 1o 7

0asoB.
CamocrosiTe/ibHas1 padoTa.
1. Camocrostenbaas padota Ne 1,2 (ot 0 10 20 6amioB).
2. KonrtponbHas padora Nel,2 (ot 0 mo 20 6aimioB).
Kputepuu onieHnBanus:
MPOLIEHT BBIMOJTHEHHBIX 33/IaHUN KaKJI0M KOHTPOJIBHOU pabOThI UM TECTa YMHOXKAETCS Ha MaK-
CHMAaJIbHOE KOJIMYECTBO 0AJIOB 32 KOHTPOJIBHYIO pa0OTy MJIM CAaMOCTOSATEIBHYIO paboTy.
ABTOMATHU3HPOBAHHOE TECTUPOBAHHE
He npegycmorpeno.
Jlpyrue BUAbI y4eOHOM qeTeJbHOCTH
OreHuBaeTCs yCIENTHOCTh MPOBEICHUS HCCIICIOBATEILCKOW pabOThl B paMKaxX JIUCIUTLINHEI,
ydacTue B OJMMIIHAIaX M0 MaTeMaTHYeCKUM AucHUIUIHHAM. — oT 0 10 3 Ganos.
IIpomexyTouHas aTTecTanus. JK3aMeH

[TpomexyTouHas aTTecTalus IPOBOAUTCA B JOpPME OTBETOB Ha BOMPOCH! B dK3aMEHAIIH-
OHHOM OWJIeTe M PEIICHUH 3a/1a4.

MIPH MPOBEICHUU POMEKYTOUHON aTTeCTalluN

OTBET Ha «OTIMUHO» olleHuBaeTcs ot 33 10 40 Oaios;

OTBET Ha «XOPOIII0» OLIEHUBAETCs OT 26 10 32 GaioB;

OTBET Ha «yJIOBJIETBOPUTEIHHOY OIICHUBAETCS OT 15 1m0 25 Gamios;

OTBCT Ha «HCYHAOBJICTBOPUTCIBHO» OLICHUBACTCA OT 0 a0 14 Gamnos.

Takum 06pa30M, MaKCUMaJIbHO BO3MOJXHasg CymMMa 0ajIoB 3a BCe BU/BI y‘-IC6HOI>i A€~
TCJIIbHOCTU CTYICHTA 34 1 CEMECTP MO JUCHUTIIINHC ((FeOMCTpI/IH» coctasisgeT 100 6amnos.
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Ta6anna 2. Ilepecyer NoTy4eHHOH CTYAEHTOM CYMMbI 02/1710B B OLIEHKY

86-100 OTJINYHO
70-85 XOPOIHIO
51-69 YIOBJIETBOPUTEIHHO
50 mu meHee HEYJIOBJICTBOPUTEIHLHO
2 ceMecTp
Jlexnun

Onpoc, akTUBHOCTD U Jp. 32 0uH cemecTp — oT 0 10 7 Oasuios.
Kpurepuu onieHuBaHus:
® AKTUBHOCTBH CTYACHTA 3a CCMCCTP HA 3aHATUAX, BKIIHOUAA aKTUBHOCTD ITPH OIIPOCaAX, IIPO-
BE/ICHUU MPOOJIEMHBIX JICKIUI U AUCKYCCU, orleHnBaeTcs oT 0 10 7 Gaios.
JlaGopaTopHble 3aHATHSA
He npenycmorpensl.
IIpakTH4yeckue 3aHATHS
Onpoc, akTUBHOCTH U Jp. 3a ouH cemectp — oT 0 1o 10 Gamos.
Kpurepuu onieHuBaHus:
® AKTUBHOCTbH CTYACHTA 3a CCMECTP HA MPAKTUYCCKUX 3aHATUAX, BKIIIOYAsA aKTUBHOCTD IIPpU
paboTe y 10CKH, OIpOCcax, JUCKYyCcCHsX, oueHuBaercs ot 0 10 3 6anos;

® aKTHBHOCTb IIPU BHITIOJHEHHUH TOMAIIHUX 3a/IaHUi OlleHuBaeTcs 3a cemecTp ot 0 1o 7

0asioB.
CamocrosiTeibHas padora.
1. Camocrositenbaas padora Ne 3,4 (ot 0 1o 16 6amioB).
2. Konrponbnas padota Ne3,4 (ot 0 mo 16 Gamnos).
3. 3ammura pedepara (ot 0 1o 8 6amioB).
Kputepuu onenuBanus:
MIPOLIEHT BBINOJHEHHBIX 33JaHUI Ka)kKJ0M KOHTPOJIbHON MM CaMOCTOSITENbHON paboThl YMHO-
JKAeTCsl Ha MaKCHUMaJIbHOE KOJMUYECTBO OAJJIOB 32 KOHTPOJIbHYIO paboTy WIIM CaMOCTOSITENbHYIO
pabory.
ABTOMATH3HPOBAHHOE TECTUPOBAHHE
He npexgycmorpeno.
Jlpyrue BUAbI y4eOHOM qeATeJbHOCTH
OneHuBaeTcsl yCleuHOCTh MPOBEACHUS HCCIEA0BaTENbCKOM pabOThl B pamMKax AUCLMILIUHBL,
y4acTue B OJMMIIHAIaX M0 MaTeMaTHYeCKUM AUcHUIIIHHAM. — oT 0 10 3 Ganos.
IIpomexyTouHas aTrecTaums. JK3aMeH

[IpomexyTouHas aTTecTalus IPOBOAUTCA B JOpME OTBETOB Ha BOMPOCH! B dK3aMEHAIIH-
OHHOM OWJIETEe U PEIIeHUH 3a/1a4.

MIPH POBEICHUU POMEKYTOYHON aTTeCTallun

OTBET Ha «OTIMYHOY» olleHuBaercs ot 33 10 40 6amios;

OTBET Ha «XOpPOIII0» OLIEHUBAETCS OT 26 10 32 OaIioB;

OTBET Ha «y/IOBJICTBOPUTEIHHOY OIIEHUBAETCS OT 15 1m0 25 Gamios;

OTBCT Ha «HCYHAOBJICTBOPUTCIBHO» OLICHUBACTCA OT 0 A0 14 6amnos.

Takum 00pa3oMm, MakCUMaJIbHO BO3MOJKHAsi CyMMa OaJlJIOB 3a BCE BUIbI YYeOHOU jaesi-
TETHHOCTH CTY/ICHTA 3a 2 ceMecTp no aucuuruinae «I'eomerpusi» coctasuser 100 6amios.

Tab6anna 2. Ilepecyer nMoTy4eHHOH CTYAEHTOM CYMMBbI 02/1710B B OLICHKY

86-100 OTJIMYHO

70-85 XOpOIIO
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51-69

YJIOBJIETBOPUTEILHO

50 u MeHee

HEYIOBJIETBOPUTEIBHO
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8. YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE
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-
oue nns crynentoB / JI. C. ArtanacsH, B. T. bassuieB. — Mocksa :
[Ipoceemenue, 1987. — 336 c.

AranacsH, JI. C. 3a1a4yHUK-TIPAaKTHKYM IO TEOMETPHUH : yIeOHOE 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.

@ypueroBa, O. A. AHanuTHYECKasi TEOMETPUsl : MPAKTUUECKUE 3a-
Hatus. B 2 dactax. Yacte 2 : ydeOHO-MeTOnMUYECKOE MocobOue
/ O. A. ®ypnerosa, E. 1O. [TaBnoBa. — banamos : Hukonaes, 2009. —
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L6~

3aB. OuOIMOTEKOM ('amanenko O. I1.)




0) nporpammHoe o0ecnnieuenne 1 UHTepHeT-pecypcesbl
IIporpammHoe obecnieyeHue

1. Cpencra MicrosoftOffice

— MicrosoftOfficeWord — tekcToBEbIi pemakTop;

— MicrosoftOfficeExcel — TabnuunbIi pegakTop;

— MicrosoftOfficePowerPoint — mporpamma moAroTOBKH MPE3CHTALHIA;

2. IQBoardSoftware — cnenuanbHO pa3pabOTaHHOE [ISI HHTEPAKTUBHBIX METOIOB MIPEIO-

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.
CB00OHO pactpocTpaHsieMble KHUTH.

MaremaTuyeckas Oondmorexa [OnexkTpoHHBII pecypc]. — URL:
www.math.ru/lib.bosnbmas 6ubnroTeka, comepkaiias Kak KHUTH, TaK U CEPUH OPOIIIOP,
cOopHHKOB. B OuMOMMoTeke mpeacTaBieHbl HE TOJIBKO KHHUTH IO MaTeMaTuke, HO M 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
AaexrponHas ondmorexa CI'Y [Dnexrponnsriii pecypce]. — 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 AJIEKTPOHHBIX HOCHUTE-
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 I1ByMs MPOGUISIMHU TOATOTOBKH )».

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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