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AHHOTANMA
Kypc "AHanuTtndeckas reoMeTpus’ OpHEHTHPOBAH Ha CTYICHTOB IMEPBOTO Kypca OakaiaBpuara.

B kypce "AHanutnueckas reoMeTpus” N3y4aroTcsi OCHOBBI aHATUTHYECKOW TEOMETPHH, a TAKXKe P pa3/ieioB
anreOpsbl.

ITepBast yacTh Kypca MOCBSILIEHA H3yYCHHUIO BEKTOPOB, MX CBOMCTB. BBomarcs moHsTHs 6a3uca, CHUCTEMBI
KOOPJIMHAT, CKAJIISIPHOT0, BEKTOPHOTO ¥ CMEIIAHHOTO MTPOU3BEICHUS.

Bo BTOpOif yacTu Kypca u3ydarorcsi anreOpandeckne JMHUU Ha IUIOCKOCTH M ITOBEPXHOCTH B MPOCTPAHCTBE.
W3ygaercst reoMeTpusl IPSAMBIX H TUIOCKOCTEH, peIIaroTcsl MO3HIMOHHbBIE 331a4u. PaccMarpuBaroTCst IMHUN 1
MOBEPXHOCTH BTOPOTO MOPSKA, NX OCHOBHBIE CBOMCTBA.

TpeTbst "acTh Kypca NOCBSIICHA HM3Y4YeHUIO a(@UHHBIX M OPTOTOHAJBHBIX MPEOOpPa3OBaHHUN IJIOCKOCTH.
BBomuTcsi moHsiTHe Tpymmbel. Pa3zBuBaeTCs TEOpHs MaTpUIl M WX ompeaenureneid. M3ydaercs oOparHas
MaTtpuna. PaccMatpuBarotcst

CHUCTEMBbl JIMHEHHBIX ypaBHEHHH AJisi Cly4as, KOrJa MaTpula CUCTEMbl - HEBBIPOXKICHHAS KBaJpaTHas.
BeiBonsiTest hopmynst Kpamepa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HakomileHUE CilyllaTeneil ¢ OCHOBaMH aHAJIUTHYECKOM I'€OMETpPUM M IIOATOTOBKA K H3YyYEHUIO
JIPyTruX MareMaTu4ecKux KypcoB — auddepeHnnanbHbIX YpaBHEHUH, TEOPUH (QYHKIUNA KOMILJIEKCHOTO
MEPEeMEHHOT0, ypaBHEHHH MareMarndeckod (u3uku, (YHKIMOHAIBHOTO aHajiu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETHUECKON (PU3UKH, METOAOB ONITUMAIILHOTO YIIPAaBICHUS U AP.

33]13‘[1/[ JAUCHUIIINHBI

{1 IlpuoOpereHue CiTyIIaTeIsIMd TEOPETHYCCKHX 3HAHWN M TMPAKTHYECKHX YMEHHH W HABBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MATPUIHON anreOphl;

[] moaroroBka cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUITIINH,

O NpUOOpeTeHNEe HABBIKOB B IIPUMEHEHHMH METOJOB AaHAJIUTUYECKOW B (U3UKE M APYTHX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HaTh:
O OmnpeneneHue BeKTOpa W ONEpalii ¢ BEKTOpaMHU (CKaJIIPHOE, BEKTOPHOE M CMEIIaHHOE
MPOU3BEACHUE), UX CBOWCTBA U (POPMYIIbI, CBSI3aHHBIC C STUMH OIEPALUIMU;
[J ypaBHEHHMS NPSMBIX JUHUHI, IUIOCKOCTEH, INHUNA U IIOBEPXHOCTEH BTOPOTO NOPSIKA;
[J cBOMCTBa JMHHUN U MOBEPXHOCTEI BTOPOTO MOPSIIKA;
[J cBoticTBa ah(UHHBIX U OPTOTOHAIBHBIX TPEOOPA30BAHUN TITIOCKOCTH.
YMETb:
[ IIpuMeHSTh BEKTOPHYIO anredpy K peleHuI0 TeOMETPHUECKUX U (PU3NYECKUX 3a71ad;
[J pemaTh reOMETPUYECKHE 3aJa4ll METOAOM KOOpPAMHAT, IPUMEHAThH JTMHEHHbIE MPeoOpa3oBaHus K
pELLIEHUI0 TeOMETPUYECKUX 3a7ad;
[J TIpOUM3BOAMTH MaTPUUYHBIC BEIYUCICHUS, HAXOAUTh OOPATHYIO MaTpPHILY, BBIYUCIISATH J€TEPMUHAHTHI.
BJIaJICTh:



[0 OOWwUMH NOHATUSIMH M OIPENCIICHUSIMH, CBSI3aHHBIMH C BEKTOpPAMU: JIMHEWHAs HE3aBHUCHUMOCTb,
0a3uc, OpUeHTAIMS INIOCKOCTH U IIPOCTPAHCTBA;
[J oproroHanbHOH 1 adPUHHON KnaccupuKaen TMHUN U MOBEPXHOCTEH BTOPOTO MOPSIKA.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bekropnas anredpa 8 8 8
2 Meron koopauHaAT 4 4 8
3 [Ipsimas 1 MIIOCKOCTH 8 8 8
4 JInHUYM ¥ TOBEPXHOCTH BTOPOTO MOPSIKA 6 8 13
5 [IpeobpazoBanus IIIOCKOCTH 4 2 8
Hroro yacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BekropHas anrebpa

1.1. TlonsTHe O JMHEMHBIX MPOCTPAHCTBAX M WX OCHOBHBIX CBOMCTBax. Marpuisl. Onepanuu
CIIOKEHHSI M yMHOXEHHMS Marpul Ha uucia. OnpenesuTeNd KBaApaTHBIX Marpul 2-ro U 3-ro
HOPSAKOB.

1.2. HanpaBneHHble OTPE3KH U AecTBUs HaJ HUMHU. Oniepalliy CIIOKEHHS HarpaBlieHHBIX OTPE3KOB
U YMHOXEHHA UX Ha uymcina. Mx cBoiictBa. BekropHoe mnpocTtpanctBo. KommyTaTuBHOCTS,
ACCOLMAaTUBHOCTD U IUCTPUOYTHUBHOCTH ONEPALIMI C BEKTOPAMHU.

1.3. JIuHeWHO 3aBUCUMBICE W JIMHEHHO HE3aBHCHMBIE CHUCTEMBI BEKTOPOB. basuc, KOOpAMHATEHI
BeKkTOpoB B 0Oasuce. KoopamHatHOe mpencraBieHune BekTopoB. Omepanuu ¢ BEKTOpaMH B
KOOPJIMHATHOM TIpe/icTaBlieHuH. M3MeHenrne koopanHar BeKTopa npu 3amene 6asuca. Heobxomumoe
1 JIOCTaTOYHOE YCJIOBUE JIMHEHHOM 3aBUCHMOCTH BEKTOPOB B KOOPJMHATHOH (opme.

1.4. OproroHayibHbIE TPOEKIMH BEKTOPOB M UX cBoicTBa. CKalsipHOE MPOU3BEACHUE, €r0 CBOMCTRA,
BbIpaXKEHUE B KoopauHarax. @opMysibl AJIs ONPENENEHUs PACCTOSHUSA MEXy AByMs TOUKaMH U yIja
MEXAY ABYMs HalpaBJICHUSAMHU.

1.5. OpueHTrpoBaHHbBIE TPOHKH BEKTOPOB. BekTopHOE mMpom3BeneHne, ero CBOMCTBA, BhIpaXKEHHE B
OPTOHOPMHPOBAaHHOM Oa3uce. leomeTrpuueckuil CMBICT BEKTOPHOTO MPOW3BEIACHMA. B3auMHbIi
6a3uc. BeipakeHne BEKTOPHOTO IPOM3BECHNUS B IIPOM3BOILHOM Oasuce.

1.6. CmemanHoe TPOU3BEACHHE BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHHE B TMPOU3BOJIBHOM U
OPTOHOPMHUPOBAaHHOM 0Oa3ucax. [eomMeTpuuecKuii CMBICI CMEIIAHHOTO TPOU3BEACHHS. YCIIOBHS
KOJUIMHEApHOCTH U KOMIUIAHAPHOCTH BeKTOpoB. Dopmysa IBOMHOIO BEKTOPHOIO IPOMU3BEICHUS.
BriBog popmysibl ABOMHOTO BEKTOPHOTO MPOU3BEICHUSL.

2. Metoa koopauHaT



2.1. Obmas aexkapToBa W MPSIMOYTOJIbHAS CUCTEMbl KOOpAHMHAT. VMI3MeHEeHHEe KOOpJMHAT TOYKH TpU
3aMEHE CHCTeMBbl KOOpIMHAaT. Marpuiua mepexona W ee cBoiictBa. DopMynbl mMepexoga MexIy
HOPSAMOYTOJIBHBIMM ~ CHCTEMAaMM KOOPJAMHAT Ha IUIOCKOCTH. llonmspHas, LwimHIpUYecKas WU
cepuyeckas cucreMbl koopauHat. DopMysbl nepexofa MEeKAY HUMH M MPSIMOYTOJIEHOW CHCTEMOM
KOOp/IMHAT.

3. IIpsimast 1 MIIOCKOCTH

3. [IpssiMast Ha MJIOCKOCTH U B POCTPaHCTBE. BekTOpHBIE ¥ KOOPAUHATHBIC CIIOCOOBI 3aIaHUS IPSIMON
Ha IUJIOCKOCTH M B mpoctpaHctBe. [lnockocts B mpocrpancTBe. CriocoObl 3aaHusi MIOCKOCTH B
npocrpancTBe. [103UIMOHHBIE U METPUYECKHE 3aJaud O IPSMBIX M IIOCKOCTSX B IIPOCTPAHCTBE.
[lepeBon onHOM QOpMBI ONMCaHUSI IPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B Apyryto gopmy. Ilydok
npsiMbIx. [Tydok u cBsizka miockocrel. JIuHeliHble HEpaBEHCTBA.

4. JIuHUYU U TOBEPXHOCTH BTOPOI'O MOPSIKA

4.1. KoopnuHatHoe 3a/1aHie JTMHUNA Ha TIOCKOCTH, TOBEPXHOCTEH B MPOCTPAHCTBE. ANredpandeckue
JUHUU M TIOBEPXHOCTH. VHBapMaHTHOCTh MOpAIKa anreOpandeckux JUHUH Ha IJIOCKOCTH TIPH
3aMeHe JIeKapTOBOM cHcTeMbl KoopAauHar. KoopanHaTHoe 3ajaHWe JMHMM B IMPOCTPAHCTBE.
WNuBapuaHTHOCTh MOpsAKa anreOpanvecKux JIMHUK W MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JIEKapTOBOM cucTeMbl KoopauHar. KoopamHatHoe 3amaHue Quryp Ha IUIOCKOCTH M T€l B
IIPOCTPAHCTBE.

4.2. Anrebpanueckue JMHUU 2-TO TOPsAKA Ha IMJIOCKOCTH. WX opToroHanmbHasi KiacCH(HKaLus.
[IpuBenenue ypaBHEHMs JIMHUM 2-TO IOpsAKa K KaHOHMYecKoMY Buay. LleHTpanbHble JUHUM.
ComnpsikeHHBIE AUaMETPbl. ACUMIITOTUYECKHE HApaBieHus. IHBapHaHTHI.

4.3. Dnnune, runepbona u mapabona. Mx cpoiictBa. KacarenbHble K 3JUIMICY, TUNEpOoie H
napabose. YpaBHEHHE dIUIUIICA, TUIIEPOOIIBI M MapaboIibl B MOJIIPHON CHCTEME KOOPIUHAT.

4.4. DOnnuncouapl, runepOonouasl U mnapadomougsl. Mx ocHoBHBIE cBoicTBa. llpsmMonuHelHbie
obpaszyromme. [umuuapsl 1 konychl. IloBepxHocTu Bpamenus. Knaccupuxanus 1 KaHOHHYECKHUE
ypaBHEHUS anre0panvdecKrux MOBEPXHOCTEN 2-T0 MopsaKa.

5. IIpeoOpa3oBanHus MIIOCKOCTH

5.1. OroOpaxkeHus W TNpeoOpazoBaHus IMIOCKOCTH. Kommo3umms (Mpou3BeAeHNE) OTOOpaKeHUH.
OO6parHoe oroOpaxenue. BzaumMHO onHO3HAYHOE OTOOpaXkeHWe. JIWHelHbIe NpeoOpa3oBaHUS
TUIOCKOCTH M UX cBolicTBa. KoopnHaTHOE MpeicTaBlieHHe TMHEWHBIX MPE00pa3oBaHMid TUIOCKOCTH.
5.2. AddunHbIE NpeoOpa3oBaHUs W HMX TEOMETPHUUYECKUE CBOHCTBA. [JNaBHBIC HAalpaBlICHUSI
apduHHOTO TpeoOpa3oBaHMs W WX HAXOXKICHUE. [eoMeTpHdYecKHid CMBICI MOAYJAS M 3HaKa
ornpenenuTens Marpuibl adpduHHOrO TpeobpazoBanus. AdduHHAs KiaccUPUKANUi JTUHUA 2-TO
MOPSIZIKa Ha TIOCKOCTH.

5.3. OproroHajbHbIe TIpe0oOpa3oBaHusl U X CBOWCTBA. Pasnoxenue addpuHHOrO peoOpa3oBaHus B
NPOM3BEJCHUE OPTOTOHAJIBHOTO W JABYX cCkaruil. [lomatme o rpymme. I'pymma adduHHBIX
peo0pa3oBaHuU INIOCKOCTH U €€ TOATPYIIIBL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kypc ananutuueckoid reoMeTpHur U TuHeHo# anre6psl [Tekcr] : yueOnuk ans By3zos / 1. B.
bexnemumeB .— 12-e uza., ucnp. — M. : ®uszmaraut, 2008, 2009 .— 312 c.
2. Beenenwne B anreopy [Teker] : B 3 u. : yueOnuk 1yis By3oB / A. . Koctpukun .— M. : MITHMO,
2012 .— .— Y. 1 : OcHoBsI anrebpsl. - 2012, - 272 c.



3. AHanuTH4YecKas reoMeTpus U TnHelHas anrebpa [Tekct] : B 2 4. : yue6. mocobue aiist By3oB. Y. 1/
A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., uecnp. u gon. — M. : M3n-so MOTU, 2006 .— 272 c.

4. AnanuTudeckas reoMeTpus U iuHeiHas anredpa [Teker] : B 2 4. : yue6. mocobue ans By3os. Y. 2 /
A. E. YMHOB ; M-Bo 00pa3oBanus u Hayku Poc. @enepanuu, Mock. pusnuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gom. — M. : I3a-so MOTHU, 2006 .— 298 c.

5. JIexiuu M0 aHAIMTHYECKOW TeoMeTpuH 1 nuHeitHo! anredpe [Tekcr] : yue0. moco0. ; pek.
VYu.-meron. coB. MOTHU / B. U. Uexiios ; M-Bo o6pazoBanust PO, Mock. ¢pusz.-texH. uH-T (TOC. YH-T .—
M : MOTH, 2000 .— 260 c.

6. COOpHUK 33124 110 aHAIMTHYECKOM TeOMETPHH U JInHEeHHOH anrebpe [Tekcr] : yue6. mocobue / JI. A.
Bbexnemumesa, A. 1O. Ilerposuy, U. A. UyGapos ; ox pex. . B. bexnemumesa .— 2-e u3., nmepepad.
— M. : PUSMATIINT, 2001 .— 496 c.

7. Beenenue B anre6py [Tekct] : B 3 u. U. 3 : OcHOBHBIE CTPYKTYPHI anreOpbl : y4eOHUK JIJIsl By30B / A.
. Koctpukuna .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 — 272 c.

JomnonHutenbpHas auTeparypa

1. Beenenue B anreOpy [Tekct] : B 3 u. U. 2 : Jluneiinas anreOpa : yueOHUK aJist By30B / A. U.
Koctpukun .— 2-e uzn., crepeorun. — M. : MITHMO, 2009, 2012 .— 368 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYasl IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadespa BBICIICH MaTeMaTUKH

Kypc: 1

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

J1.B. Bexnemuiies, a-p nea. Hayk, mpogeccop
A.H. Bypmuctpos, kauj. (pu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuit, kauJ. Gpu3.-Mar. HAyK, JOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydeHus JUCIUIUIMHEI « AHATUTHYECKAsi TEOMETPHUS 00yJarOIUNCs JOKEH:

3HATh:
O OnpeneneHne BEKTOpa W ONEpalUMid C BEKTOpaMH (CKaIIpHOE, BEKTOPHOE M CMEIIAHHOE
MIPOM3BEICHUE), X CBOWCTBA M (YOPMYJIBI, CBA3aHHBIE C 3TUMHU OIEPAIHSIMU;
[l ypaBHEHHS NMPSAMBIX JIMHHX, IUIOCKOCTEH, TMHUI U MOBEPXHOCTEN BTOPOTO MOPSAKA;
[J cBoiiCTBa JINHUI U IOBEPXHOCTEHW BTOPOIO MOPSIAKA;
[J cBoiicTBa ah(UHHBIX U OPTOTOHAIBHBIX IPEOOPA30BAHNN TIIOCKOCTH.
yMeThb:
[0 IlpumeHsTh BEKTOPHYIO anreOpy K pelIeHUI0 TeOMETPHUECKUX U (PU3NIECKUX 3a7ad;
[l pemarb reoMeTpUYECKUE 3aa4l METOJOM KOOPIMHAT, IPUMEHATh JHHEHHbIe IpeoOpa3oBaHus K
PELICHUIO TE€OMETPUIECKUX 3aay;
[l MIpOW3BOANUTH MaTPHYHbBIC BEIYMCIICHNUS, HAXOANTh OOPATHYIO MAaTPHILy, BEIYHCISAT 1€TePMUHAHTHL.
BJIaJeTh:
[0 OOmwUMH NOHATUSMH M OIPEICIICHUSIMH, CBSI3aHHBIMH C BEKTOpPAMU: JIMHEWHAs HE3aBUCHUMOCTb,
0a3uc, OpueHTAIM INIOCKOCTH U IPOCTPAHCTBA;
[J oproroHanbHOH 1 adPUHHON K1accupuKaen TMHUN U MOBEPXHOCTEH BTOPOTO MOPSIKA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texkymuii KOHTPOJb OCYLIECTBIIICTCS Ha OCHOBE OampHO-pelTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOSHEHHE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUU C Yy4eOHBIM IJIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYLIEH ycIeBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE >KypHAJbI,
OTPaKAIOTCS B AIEKTPOHHON CUCTEME KOHTPOJISl ¥ yunuThiBatorcsi B BPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a1aHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CEMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmaum 3agaHus CTYAEHT 00s3aH INPeJOCTaBUTh pELICHHE 3aJadd JOMAIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTh HAa BOMPOCHI MPENOAaBaTelNsi M HaNKWCaThb KOHTPOJIBbHYIO paboTy o
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIAEHUN IO TEMaM CIAaBAEMOTO 3aJIaHUS
Y YMEHHIO peliarh 3aauu.

Bo Bpems BBINONHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJb30BATHCS IOMOINBIO APYTHX JIHI,
BBIYMCIIUTEIEHON TEXHUKU U MOOMIBHBIMU Tele(OHAMH.

*[Ipuxperuisercss BPC mo n3ydaemomMy mpeamery.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Bwraucnure. SBASIOTCS 1M CTPOKH 3TOTO ONPEASIUTENS JIMHEHHO 3aBucuMbiMu? Ecnu aa, ykaxure
3Ty JINHEHHYIO 3aBUCUMOCTb.

2. B tpeyronsuuke ABC menunanst AB u BK mnepecekarorcs B Touke O. Haiiaure koopauHaTsl
BektopoB AM u BO B 6aszuce CA, CB.



3. 3anumuTe ypaBHEHHE MPSIMOH [1,2]=b B BEKTOpPHO-IapaMeTpHUUECKOM BUJIC.

4. VYkaxute KakoH-HUOYJh HOPMAIILHBIA BEKTOP MPSIMOM Ha MJIIOCKOCTH, HMEIONICH B MPSMOYTOIBHOM
cUCcTeMe KOOpAUHAT yrioBor koadduument K.

5. SlBuserca nm KpuBas, 3afjaHHas ypaBHeHUEM 2x2-4xy+5y2+8x—2y=0, uenrpanbHoii? Haiinute
KOOpIMHATHI ee LieHTpa. Onpenenure TUII KPUBOH.

6. Ilycts A u B — 1Be kBazjpaTHbIe MaTpUILBI OMHOTO pazmepa. OOs3aHbl TN COBNAIATh PAHTM MATPHIL
AB u BA?

7. 3anummre obmee pemeHue ypaBHeHUs X1+x2+x3+x4 =0 B BUIE CyMMBI YacCTHOTO PELICHUS U
MPOU3BONILHON JIMHEHHON KOMOWHAIMH (DYHJIAMEHTAIbHON CUCTEMBI pElICHUH.

8. OOpasyer nu JMHEHHOE MPOCTPAHCTBO C OOBIYHBIMH ONEPALMSIMH CIOXKECHUS M YMHOXEHHUS Ha
YHCIIO:

a) MHOXECTBO (DYHKIIUI, MHTErpupyeMbIX 1o Pumany Ha oTpeske [a, b];

0) MHOXXeCTBO (PyHKIIMI, OTIpe/ieIieHHBIX Ha [a, b] u Takux, 4yro f(a)=0;

[TpuMepsI SK3aMEHAIIMOHHbBIX OUIIETOB

buner No 1

1) JluHeiiHO 3aBHCHMBIE M HE3ABUCHMbIE CHUCTEMBI BEKTOPOB. CBA3b JIMHEHHOW 3aBHCHMOCTH C
KOJUTMHEBPHOCTBIO MIIH KOMILUIAHAPHOCTBIO BEKTOPOB.

2) Ha smmunce $x/2+3y”2=3$ naiitun Touxy $M$, Gmmxkaiimyio k mpsamoit $x+y=108. Beraucants
paccrosiuie ot Touku $M$ 10 310t ipsmoii. CucTeMa KOOpAMHAT IEKAPTOBA IPAMOYTOJIbHAS.

buner No 2

1) CkansipHOe mpou3BeneHHE M ero coicTBa. OpTOrOHaJIbHBIC MPOCKIWHU. BhIpakeHne CKalIsIpHOTO
MPOU3BE/ICHNUS B KOOpAUHATax. broproroHanbHbIi 6a3uc.

2) Ilpm xakom 3HadeHun mnapamerpa $\alpha$ rtoukm $A(1,2,3)$, $B(3,4,5)8, S$C(1,-1,4)8,
$D(2,3,\alpha)$ nexar B oxHO# mockocTn? Hamucars oOiee ypaBHEHHUE IIOCKOCTH NPH HAalICHHOM
3HaYeHnH napamerpa. Cucrema KOOpAWHAT 00MIast AEKapTOBa.

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBigeTcss 0OyyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBUsSETCS OOydYalONIEeMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIbLHOE 00OCHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIbHO OOHAPYKEHBI M UCTIPABIICHBI;

OlleHKa «OoTIMYHO (8)» BBICTABNsETCS OOydYalONIEeMyCs, €CJId OH TOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIbHOE 00OCHOBaHHE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJyYCeHHBbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HeOOoJIbIINE OIMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PEeLICHUH 3a7ad;

OLIEHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;



OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu npoBeneHUN YCTHOTO K3aMeHa 00ydaroIeMycsl IPEeAOCTaBIsIETCS OMUH Yac (aCTPOHOMHYECKHI)
Ha noaroToBky. Onpoc oOydatomierocs 1Mo OWJIETYy Ha YCTHOM 3K3aMEHE HE JOJDKEH MPEBBIIAThH JBYX
4acoB.

Bo Bpems npoBeneHus 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.
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BﬂJ’IJ’IbHO-pCﬁTHHI‘OBﬂH CHUCTEMA OIICHKH 3HAHMM

JucnumuHa: « AHanuTHYecKast reoMeTpus», 1 kype, 1 cemectp, sx3aMeH
Kagenpa: Beiciiell MaTeMaTHKH

Ne Buabl 3auaruii CymmMa 6aJj1j10B
1. | KonrponpHas pabdorta Ne 1 mo cnaue 1 3amanus 0—6
2. KontpompsHas pabora Ne 2 1o ciade 2 3agaHust 0—6
3. KoutponbHas pabora Ne 3 o cnaue 3 3agaHust 0—6
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. |3amanme Ne 3 0—2
7. IIpoBepka TeOpeTHUSCKUX 3HAHUHA 0—3
8. Pabota Ha cemuHapax 0—3
9. HroroBelii KOHTpOJIb. DK3aMeH (YCTHBIIT OTBET) 0—70
HUTOIoO 0—100

PesyabTaTuBHas padora Ha npakTukyme 0 — 3 6asa. Eciau npu ydere 5Toro Buaa paboThl UTOTOBas
cymMa 3a paboTy B cemecTpe mpeBocxoauT 30 6aitoB, To cunuTath ee paBHoil 30 6aymuiam.

Cymma 0asioB 3a YCTHBIM OTBET Hauucsiercs mo ¢popmyne N*7, rie N > 2 — mpeaBapuTeNbHas OIIEHKA 3a
YCTHBIN OTBET MO AecsaTudamubpHol mkane. Ecau N =1, 2, To utoroBas omenka cosnazaaet ¢ N.

CoOTBEeTCTBHE OIIEHOK UTOTOBOM aKaJeMHUYIECKOH ycIieBaeMOCTH OalIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
93 — 100 10
OTJINYHO
86 — 92 9
79 —85 8
72— 178 7
XOPOIIO
65— 71 6
58 — 64 5
51 —57 4
TIOBICTBOPUTEIIHLHO
44 — 50 3 Y P
30 —43 2
HEYOBJIETBOPUTEIHHO
0—29 1

PertameHT NpUHATHS TOMAIIHUX 33JlaHUI U IPOBENIEHUS 3K3aMeHa onpenensiercs «llomoxenrneM o Tekyuem
KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOYHOH aTTECTAIlNH CTYIEHTOB Ha Kadenpe BhICIICH MaTeMaTHKN.

3aB.xadeapoi BrICIICH MaTeMaTUKN I'.E. VBanoB




