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[Iporpammy cocrtaBui: I1.A. KoxeBHHKOB, KaH[. (U3.-MaT. HAyK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA

B kypce "AnanuTnueckas reoMeTpus" W3ydalOTCS OCHOBBI aHAIUTHYECKOM I'€OMETPHM, a TaKkKe CMEKHBIX
pasnenoB anreOpsl. B mepBoif yacTu Kypca M3ydaeTcsl aHaIUTHYECKas FeOMeTpus MPSAMBIX U IUIOCKOCTEH, a
TaKKe JUHUA W TOBEPXHOCTEH BTOpPOro mopsiaka. Pa3BuBaercs Teopust MaTpul (omepanuu, JMHEHHAs
3aBHCHMOCTb, PaHT) W OMpEeIUTeNeH, a TakKe CUCTEM JIMHEHHBIX ypaBHeHUH. Jlanee m3ydarorcs 6a3oBbie
CBOWCTBA OCHOBHBIX alNreOpanyecKux CTPYKTyp (TpYIIbL, KONbLA, ITOJIA).

1. leau u 3apauu

Meap AUCUMNIMHBI

O3HakoMIIEHHE CiyliaTeneil ¢ OCHOBaMHM aHAJIMTHYECKOM T'€OMETPUM M TOATOTOBKA K H3YyYEHHUIO
JAPYTHX MaTeMaTHYECKUX KypcoB — Iu(epeHInanbHbIX YPaBHEHUH, TEOPUN (QYHKIINH KOMIIIEKCHOTO
MEPEMEHHOI0, yYpaBHEHHH MareMarndeckod (u3uky, (YHKUIMOHAJIBHOTO aHajiu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETUUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

- IlpuoOperenue ciymarensiMl TEOPETHYECKHX 3HAHUM M IMPAKTHUECKUX YMEHUH U HaBBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MaTpUIHOMN anreopsl;

- IIOATOTOBKA cnymaTeJIei/'I K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH,

- HpI/IO6pCTCHI/Ie HAaBBIKOB B I[IPUMCHCHHUU MCTOHAOB aHAJUTUYECKON B (1)I/I3I/IK6 u JApyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3a1ady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 CriocobeH oCyIIecTBISTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeTbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HPOJEIaHHYI0 padoTy;
HAXOJUTh W TBOPYECKH MCIOJNB30BaTh MMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMsl B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATh:
- MeTonuyecknue OCHOBBI U3y4EHHs M MCIIOIB30BAaHHSI MAaTEMAaTHYECKUX YTBEPIKICHHUI;
- OCHOBBI Y4€0HOT0 Kypca.

YMETh:
- U3y4ars, ucrons30BaTh U MPUMEHSTH ONPEACICHUS, TEOPEMBI;
- U3y4arh ¥ (OPMHPOBATH CUCTEMBI MATEMAaTHYCCKUX 3HAHUIA;
- IOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
- pelath CTaHIAPTHBIC 33/1a4K Ha IPHMEHEHHE H3yUCHHBIX YTBEPIKICHUH.

BJIQJICT!

- YeTKUM IpescTaBIeHHE O Kypce.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenne 1 1 4
2 BexTopsl 1 cUCTEMBI KOOPIUHAT 7 7 9
3 MHorouseHbl 3 3 5
4 [Ipsimble 1 mockoctu. Kpusbie BTOporo 5 5 7
HOPSIZIKA, TOBEPXHOCTH
5 ManI/II_ILIV U CHUCTEMBI  JIMHEUHEBIX 1 1 13
ypaBHEHUI
6 I'pynmer 7 7 8
7 Kosnba u nons 8 8 9
8 Onpenenurens 3 3 5
Hroro yacos 45 45 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoéMKOCTb 180 gac., 4 3au.ex.
4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Beenenune

Marpunpl ¥ ACTepMUHAHTBl MaslbiX pa3mepoB. CHCTEMBI JMHEWHBIX ypaBHEHHHA. MHOXecTBa.
Jloruka. Mupyknus.

2. BexTopsl U cucTeMbl KOOPAUHAT

1. JluneitHble omepanuu C BEKTOpaMHU U HX CBoOMcTBa. JIMHEWHO 3aBHCHMMBbIE U HE3aBUCHMBIE
cucTeMbl  BekTOpoB. CBSi3p  MEXIy JIMHEHHOH  3aBHCHMOCTBIO, KOJUIMHEApHOCTBIO M
KOMILJIAHAPHOCTBIO BEKTOpPOB. basmc, koopauHatsl BekTopa B Oasuce. M3MeHeHHe KOOpAMHAT IPHU
3aMeHe Oazuca.

2. CkamsgpHoe mpou3BeleHUE, ero cpBoiicTBa. [Ipoeknusa BekTopa Ha HampaBieHue. BrlpaxkeHue
CKaJIIPHOTO TPOU3BEIACHHUS B OPTOHOPMHUPOBAHHOM W NPOU3BOJILHOM Oasuce. Brruncnenue AmvHbBI
BEKTOpa U yIila MEXKAY BEKTOpaMHu.

3. JleBple M mpaBble TPOHMKU BEKTOPOB. OpPHEHTHPOBAHHBIM 00bEM Mapaiienenunena (CMemaHHOe
npoussezieHne). CBONWCTBAa CMEIIAHHOTO MPOU3BEACHUs. BhIpaskeHne CMEIIaHHOTO NMPOU3BEICHUS B
Mpou3BOJILHOM Oa3zuce. Kpurepuil KOMIIaHAPHOCTH.

4. BexTopHOE MPOU3BEICHHUE, €r0 CBOHCTBA, BHIPAKEHHUE B MPABOM OPTOHOPMHPOBAHHOM Oasmce.
Brluncnenue miomanen, nepuneHIuKyIsp K nape BEKTOpoB. JIBOMTHOE BEKTOPHOE POU3BEACHUE.

5. O0mias nexkaproBa cucTeMa KOOpAMHAT, IPSMOYTojibHAs CHCTEMa KOOpAMHAT. 3aMeHa AeKapTOBOH
cucTeMbl KoopauHat, (opmynsl nepexoxa. llomsphas, nuiausapuueckas, chepudeckas CHUCTEMBI
KOOPJIHUHAT.

3. MHOro4jeHsl

1. CreneHb MHOTOYJICHA. CJ'IO)KGHI/IG, YMHOXKCHUC, NJCICHUC C OCTATKOM.




2. Kopuu muorounena. Teopema be3y. KparHocTe kopHS, 4nCIO KOpHEH C Y4ETOM KpaTHOCTH He
npeBocxoAuT cternenu. @opmanibHOE U PYHKLIMOHAIHHOE PABEHCTBO MHOTOWICHOB. Teopema Buera.
3. MHoOrounaeHsl OT HECKOJIBKHX HepeMeHHbIX. CTeneHb, €€ WHBAPUAHTHOCTb OTHOCHUTEIIBHO
JINHEWHOW 3aMeHBbI. JIeMMa O ctapuieM 4IeHeE.

4. Tlonstre ypaBHEHUS MHOXecTBa. AureOpandecKkue MHOXKECTBA (IMHUM W TOBEPXHOCTH);
nepecedeHre W oObeOUHEHUE anreOpanmyeckux MHOkecTB. llopsmok, coxpaHeHue mMopsiaka Npu
nepexoze K Jpyroi cucteme Koopausar. Ilepeceuenne anredpandeckoro MHOXKECTBA C MPSIMON U €
IUIOCKOCTBIO.

4. HpHMBIG " IIJIOCKOCTH. KpI/IBLIG BTOPOro nmopsAaaka, HOBECPXHOCTHU

1. Tlpsimasi Ha TMJIOCKOCTH, pa3iM4yHbIE CHOCOOBI 3aJaHus, WX SKBUBAJECHTHOCTb. JIMHeiHOE
HepaBeHCTBO. [Tydok nmpsmbix. @opMyia pacCTOIHAS OT TOUKH JO MPSIMOM.

2. IlnockocTe B MPOCTPAHCTBE, PaziIMyYHBIE CHOCOOBI 3aJaHMsl, MX DKBUBAJICHTHOCTb. B3ammHoe
pacronoxeHue ABYyX M Tpex IulockocTeil. JInneiiHoe HepaBeHCTBO. Ilydok rockocrei. @opmyiia
PacCTOSIHUS OT TOYKHU A0 TIIOCKOCTH.

3. Ilpsmast B mpOCTpaHCTBE, pa3IM4HbIC CIOCOOBI 3aJaHMs, MX HKBHUBAJCHTHOCTh. B3anMHoe
pacnosiokeHne AByX HpsAMbIX. DOpMyIIbl Ui PacCTOSHUS OT TOYKH JI0 HPSMOU (B MPOCTPAHCTBE) U
MEX]ly CKpPEIIUBAIOIIMMUCS IPSIMBIMH.

4. Dnmunc, runepbona, mnapabona, WX KaHOHWYECKHE YypaBHeHHsA. Teopembl O Qokycax W
nupektpucax. Kacarenbnbple. OnTHYECKOE CBOHCTBO.

5. lunuHapuueckue, KOHMYECKHE IIOBEPXHOCTH, IIOBEPXHOCTH BpallleHUs. OJUIMICOUIBI,
runepooon/isl, Tapadonounisl. [IpsMonuHeiiHbIe 0Opa3yromnue.

5. Marpuupl ¥ CUCTEMBI JINHEUHBIX YPABHEHUN

1. CnoxxeHue MaTpul], yMHOXKEHHE MaTpHIIbl Ha uncio. Tpancnonuposanue. Cien MaTpUILIbL.

2. JluHeliHple KOMOWHAITMM, JHMHEWHas 00O0JOYKa CHUCTEM BEKTOPOB-CTOJIONOB (WJIM MAaTpHII).
Jluneiinas 3aBucumoctb. Panr. basucHas noacuctema. OcHoBHasA Teopema o paHrax. CTaHIapTHBINA
u TpeyronbHblid 6azuc B $\R”"n$. Ctpounslii u cTon0uoBslii panr Marpuipl. OlEHKa paHra CyMMBI
MaTpull.

3. YMHOXeHHE Marpui, ero cpoiictBa. CyMMHpOBaHHE, €ro TEH30pHas 3amuch. OTCYTCTBHE
KOMMYTAaTUBHOCTH YMHO)KeHHA. EnuHnynas Marpuna. O6parumble MaTpuibl. PaHr nponsBeneHus.

4. DneMmeHTapHBIE MPeoOpa3oBaHUsi CTPOK M CTONOIOB. DieMeHTapHble MaTpuipl. [IpuBenenue
MaTpUIbl K CTYIEHYaTOMY H yIPOLIEHHOMY (YIy4IIEHHOMY CTyIleHUYaToMy) BUILy MeToaoMm ['aycca.
5. DneMeHTapHbIe TPeoOpa30BaHUs CTPOK HE MEHSIOT JMHEHHBIX COOTHOLICHUI MEXKIY CTONOLAMHU.
WHBapraHTHOCTH CTPOYHOrO M CTOJIOLOBOrO paHra MpH dJIEMEHTapHbIX npeoOpa3oBaHusx. Teopema
0 paHre MaTpullbl.

6. HeBwipoxnennsle wmarpuinbl. Kputepuit oOparuMocTH. AJNTOPHTM HaXOXKJIEHHS OOpaTHOM
MaTpHIbl JIEMEHTAPHBIMH ITpeoOpa3zoBaHusiMu. basucHbIi MUHOP.

7. CJIY. Pa3uble BUABI 33JaHUI: MAaTPUYHOE YpaBHEHHUE, JIMHEHAsE KOMOMHALIMS CTOIOOB, MaTpuLa
ko3 urmenToB u pacupenHast Marpuna. Kpurepuii coBmectnoctu Kponekepa-Kanemnn.

8. Omnoponusie CJIY, dynaamentanbhas cuctema pemienuii (OCP) u obiuee pemeHre 0OAHOPOIHON
CJIY. Crpykrypa obmero pemenus CJIY. Anroputm pemenns CJIY meromom [Maycca. MomHocTh
OCP.

9. Boccranosnenne CJIY mo mMHOxecTBy pemieHuid. JlroOasi nuHeiHas 000J0YKa - MHOXECTBO
perennii Hekotopoit ogHopoaHou CIIVY.

6. I'pynmst

1. IoHsaTHS moNyrpynnsl ¥ rpynmnbl. AOesneBbl rpynnbl. AAIUTUBHAS U MYJIBTHILIMKaTUBHAS Gopma
sanucu. Ilopanok rpynmsl. Onpenenenus nzomopdusma, romomopdusma. Ilpsmoe mpousseneHne
(mpsimast cymma). OOpatumeble reMeHTHl monyrpynnsl. [lonrpynmet. Ilopoxknaronme MHOXeCTBA.

2. Ilpumepsl: yncaa MO CIOKECHUI0 M YMHOXEHHIO; MaTPHULIBI MO CIIOKEHUIO U YMHOKEHHIO. [ pyTib
npeobpazosanuii. [loHsTHe HeWCTBUS TPyNIBI HA MHOXKeCTBe. [loHSITHE O TIPEJCTaBICHUN TPYIIIIHL.
3. Ilopsanok asnementa. Luknudeckue rpynmsl, ux kiaccupukanusa. KommuecTBo MOPOXKAAIOMINX
anemenToB B $(\Z_n,{+})$ paBro $\varphi (n)$. [lonrpynmsl THKIMIECKON TPYIIIIBL.



4. Cummerpudeckas rpymnma $S n$. HesaBucumble 1ukiabsl. UWCIO WHBEPCH, YETHOCTb
NepecTaHoBKH. 3HaKonepeMeHHas noarpymnmna $A n§.

5. JIeBble cMexHBIE Ki1acchl 0 noArpynne. Teopema Jlarpanxa, ee CleICTBUS: TOPSIAOK 3JIEMEHTA ---
JeNuTeNb MopsAKa TPYIIbL; ONMCAHWE TPYMIl MPOCTOro mnopsaka; teopembl Depma u Dinepa (B
TEOPUH YHUCEN).

7. Konbua u mois

1. Teopuss nmemumoctu B $\Bbb Z$. Ilpocteie umcma. HOJ. Anroputm EBknmpa, nuHeiHOE
npencrapnenne HOJ[. PaznoxeHune Ha mpocTbie MHOXHUTENN M €r0 €IWHCTBEHHOCTh. KuTaiickas
Teopema 00 ocTaTkax.

2. Apudmeruka no moayiio $n$. Kosbeio $\Bbb Z n$. $\Bbb Z {km}\cong \Bbb Z {k} \oplus \Bbb
Z {m}$ mpu $(k,m)=1$. $\Bbb Z n$ - mone Torma m TONBKO Torma, Korma $n$ - mpoctoe.
XapaKTepUCTHKA TOJIS.

3. llome KOMIUIEKCHBIX 4YHCEJN, CONpsbDKeHWe. Moayab HM  apryMeHT KOMIUIEKCHOTO 4HCIa,
TPUTOHOMETpUYECKass 3alHuch. YMHOKCHHME, BO3BEIEHHME B CTEINEHb, oOpaiieHue. l3BneueHue
kopHeii. ['pyrnmna koprei $n$-it crenenn u3 1. Marpuiibl ¢ KOMIUIEKCHBIMU KO3 PHUITMSHTAMH.

4. Kombio $\mathbb F[X]$ wmuorowieHoB Han monem. HenpuBomumbie MmHorowieHs, HOJI.

Pa3nokeHue Ha HENPUBOIMMBIE COMHOKHUTEIM U €r0 €IMHCTBEHHOCTh. HeNpHBOAUMbIE MHOTOUIEHEI
Hag $\Bbb C$ u nag $\Bbb RS.

8. Onpenenurens

1. JlerepmuHaHT (OmpenenuTeNb) MAaTpULbl KaK IHOJWIMHEHHAs M KOCOCHMMETpHUHas (yHKIUSA
cTOJIONOB. SIBHas popmyna (depes HIEeMEHTHI MaTPHULIBI).

2. V3MeHeHHE ONpEACIMTENsI TPH DJIEMEHTapHBIX Mpeo0pa3oBaHusX CToi0IoB. OnpenenuTensb
TpeyroibHONM  Marpunbl. Kputepuit  obpatumoct  -- 2 ($\det\ne 0%). Onpeaenutenn
TPAHCTIOHMPOBAHHOH MaTPHIIBI.

3. Omnpenenutens npousBeaeHust marpur. OnpenenuTens MaTpUIbl C YIIoM Hynel. Pasnoxenue
OIIPEAEIUTEILS 110 CTPOKE, CTOIOLLY.

4. ITpasuiio Kpamepa nns pemenus CJIY (¢ HeBbIpoxkaeHHOM MaTpulieil kKoa¢hduuenTos), hopmyna
00paTHOW MaTpPHIIBL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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.

2. Kypc anre6pst [Teker] / 3. b. Bunbepr - MMIITHMO,2017

3. Kypc ananuTrueckoli TeOMETpUY U TUHEHHOM anreOpsl, yueOHuk /J{. B. bexnemurnes.
Canxkr-IlerepOypr, Jlans, 2020

JlononHuTeNbHAS TUTEPATypa
1. Jleknuy 10 aHATUTHYECKON TEOMETPUN U TUHEHHOM anredpe [Tekcr] : yueb. mocod. ; pek.
VYu.-meron. coB. MOTU / B. U. Uexios ; M-Bo oOpa3zoBanus PO, Mock. ¢u3.-TexH. uH-T (TOC. YH-T .—
M : M®TH, 2000 .— 260 c.
2. Beenenue B anreoOpy [Tekcr] : B 3 4. : yueOHuk 1yis By3oB / A. W. Koctpukun .— 3-e uzn. — M. :
Ouzmarnut, 2004 .— Y. 2 : Jluneitnas anredpa. - 2004. - 368 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exKeroHo pazpabaTbiBAeMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

kBaTuuKkanus: OaxanaBp

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

PaszpatGoTunk: I1.A. KoxeBHHKOB, KaH[. (U3.-MaT. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « AHATUTHYECKasi TECOMETPHS» 00YUaIOIMNACS TOTKEH:

3HATH:
- MeTonuyecknue OCHOBBI U3y4EHHs M MCIIOIB30BAaHHsI MAaTEMAaTHYECKUX YTBEPIKICHHUI,
- OCHOBBI Y4€0HOT0 Kypca.
yMeThb:
- U3y4ars, ncrons30BaTh U MPUMEHSTH ONPEACICHUS, TEOPEMBI;
- U3y4arh ¥ (OPMHPOBATH CUCTEMbI MAaTEMaTHYCCKUX 3HAHUIA;
- IOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
- pelath CTaHIAPTHBIC 33/1a4K Ha IPUMEHEHHE H3yUCHHBIX YTBEPIKICHHUH.
BJIaJIeTh:
- YeTkuM npencTaBieHue o Kypce.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnbHO-perTuHroBoit cuctembl (BPC) orenku
3HaHUW 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH M TEKyIIeH YCIIeBaeMOCTH BHOCSTCS NPENONABATENIIMH B CIICIMAJIbHBIC JKypHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOIsA U yuuThiBatorcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIAEHHUH IO TEMaM C1aBaeMOIo 3a/laHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

*[Ipuxperusercs bBPC no n3ydaemomMy mpeamery.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




1. Beraucnute. SIBISIOTCA M CTPOKH ATOTO OMPENENUTENS JIUHEHHO 3aBUcCUMbIMU? Ecnu na, ykaxkure
9Ty JUHEWHYIO 3aBUCUMOCTb.

2. B tpeyronsauke ABC memnanel AB u BK mepecekarorcs B Ttouke O. Haligure koopauHaThI
BektopoB AM u BO B 6azuce CA, CB.

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

4. VYkaxute KakoH-HUOYJh HOPMAIILHBIA BEKTOP MPSIMOM Ha MJIOCKOCTH, HMEIONICH B MPSMOYTOIBHOM
cucTeMe KOOpAUHAT yrioBod koadduument K.

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

6. Ilycts A u B — 1Be kBazpaTHbIe MaTpHUIBl OMHOTO pazmepa. OOs3aHbl TN COBNAATh PAHIM MATPHIL
AB u BA?

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

8. OOpasyeTr nM JMHEHHOE MPOCTPAHCTBO C OOBIYHBIMH ONEPALMUSIMH CIOXKECHUS M YMHOXEHHUS Ha
YHCIIO:

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

0) MHOXXeCTBO (PyHKIIHIA, OTIpeiesIeHHBIX Ha [a, b] u Takux, uyro f(a)=0.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner 1.

1) JluHeliHO 3aBHCHMbBIE M HE3aBUCHMbIE CHUCTEMBI BEKTOPOB. CBf3b JIMHEHHOW 3aBHCHMOCTH C
KOJUTMHEBPHOCTBIO MIIH KOMILUIAHAPHOCTBIO BEKTOPOB.

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

buner 2.

1) CkansipHOEe Mpou3BeNeHHE W ero coicTBa. OpTOroHaJbHBIC MPOCKIUHU. BhIpakeHHe CKaIsIpHOTO
MPOU3BE/ICHNUS B KOOpAUHATax. broproroHanbHbIi 6a3uc.

2) Ilpm xakom 3Hadenun 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 oOliee ypaBHEHHUE IIOCKOCTH NPU HAalACHHOM
3HaYeHUU napamerpa. Cucrema KOOpAWHAT 00MIast AEKapTOBa.

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBigeTcs 0OyyalomeMycsi, €clidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsSETCS OOydYalONIEeMyCs, €CJId OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJbIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI M UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABNsETCS OOydYaIONIEMyCs, €CJIM OH [OKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMsS Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIECTBEHHbBIE OIIMOKHM NP PELICHUH 3a/1a4;



OLIEHKa «X0poIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIAETCS OOyd4aromeMmycs, MoKaszaBlleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON IOCIIEI0BATEIbHOCTH B N3JI0KEHUH IIPOrPaMMHOI0O MaTepuasa, €CIy IIPU 3TOM OH BJIaleeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHATH NOIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJIOBJETBOPHUTENBHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOYHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIOIIEMy
HEKOTOPBIMH pazieflaMi Yy4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaroleMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS 00ydaroUeMycsi, MOKa3aBlIeMy IOJHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLUTUTHBI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHUN YCTHOTO K3aMeHa 00ydaromeMycsl IPEeAOCTaBISIETCS, OMUH Yac (aCTPOHOMHYECKHI)
Ha noAroToBKy. Onpoc oOydatomierocs mo OWJIETy Ha YCTHOM 3K3aMEHE HE JOJDKEH MPEBBIIATh JABYX
4acoB.

Bo Bpems npoBezieHuUs 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




