degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: AHanurudeckas reoMeTpusl
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 45 vac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

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

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA

B kypce "AnanuTtnueckas reoMeTpus’ M3ydalOTCs OCHOBBI AHAIWTHYECKOM I'€OMETPHH, a TaKKe CMEKHBIX
pasnenoB anreOpbl. B mepBoii yacTu Kypca M3ydyaeTcs aHaJMTHYECKasi TeOMETpUs HPSAMBIX U IUIOCKOCTEH, a
TaKkKe JMHUA M TOBEPXHOCTEH BTOpOro mopsaka. PasBuBaercsi Teopusi marpull (omepanud, JMHEHHAs
3aBHCHMOCTb, PaHT) M ONpEACTUTENICH, a TAKKEe CHCTEM JIMHEHHBIX ypaBHeHUH. [lanee u3yuatorcst 6a30BbIe
CBOWCTBA OCHOBHBIX alNreOpanyecKux CTPYKTyp (TpYIIbL, KONbLA, ITOJIA).

1. leau u 3apauu

Meap AUCUMNIMHBI

O3HakoMIIeHHE CiyliaTeneil ¢ OCHOBaMHM aHAIWTHYECKOM T€OMETPUHM M TIOATOTOBKAa K H3YyYEHHUIO
JAPYTHX MaTeMaTHYECKHX KypcoB — nuddepeHaabHbIX ypaBHEHUH, TeOpHH (YHKIUN KOMIUIEKCHOTO
MEPEMEHHOT0, YpaBHEHHH MaTreMaTH4ecKol (M3MKH, (QYHKIMOHAIBHOTO aHajiu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETUUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

- IlpuobOperenue ciymarensiMl TEOPETHYECKHX 3HAHMM M HPAKTHYECKHMX YMEHHH M HaBBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MaTpUIHOMN anreopsl;

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

- HpI/I06pCTCHI/IC HaBbBIKOB B IHPUMCHCHHU MCTOIOB aHAJTUTUYCCKON B (I)I/I3I/IK€ 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 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 CriocobeH oCyIIecTBISTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

NPUMCHATH CHCTEMHBIN noAaxon Ajisd pCIICHUA

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

3a1auu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

VK-6.2 CnocobGeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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 CHUCTEMBl  JIMHEWHBIX 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. JluneiiHble omepanuu C BEKTOpAaMHU M UX CBOWCTBA. JIMHEHHO 3aBUCHMBIE M HE3aBHUCUMBIE
cucTeMbl  BekTOpoB. CBS3p MEXAYy JIMHEHMHOH  3aBHCUMOCTBIO,  KOJJIMHEAPHOCTBIO |
KOMILJIAHAPHOCTBIO BEKTOpPOB. basuc, koopauHaTel BekTopa B 0Oasuce. V3MeHeHHe KOOpAMHAT IpHU
3aMeHe Oazuca.

2. CkanspHoe mpom3BelieHHe, ero cBoicTBa. IIpoexius BekTopa Ha HampaBieHue. BwipakeHue
CKaJIIPHOTO TPOU3BEIACHHUS B OPTOHOPMHUPOBAHHOM W NPOU3BOJILHOM Oasuce. Brruncnenue AmvHbBI
BEKTOpa U yIila MEXKAY BEKTOpaMHu.

3. JleBple u mpaBble TPOHKU BEKTOPOB. OpHEHTHUPOBAHHBIM 00bEM mMapaienenunena (CMEmaHHOe
npoussereHne). CBOWCTBAa CMENIAHHOTO NMPOU3BEICHNA. BrIpakeHne CMEIaHHOTO MPOU3BEACHUS B
Mpou3BOJILHOM Oa3zuce. Kpurepuil KOMIIaHAPHOCTH.

4. BexkropHOE MPOM3BEJCHHUE, €r0 CBOWMCTBA, BHIPAKCHHE B MPABOM OPTOHOPMHUPOBAHHOM Oaszuce.
Brluncnenue miomanen, nepuneHIuKyIsp K nape BEKTOpoB. JIBOMTHOE BEKTOPHOE POU3BEACHUE.

5. O0mias nexkaproBa cucTeMa KOOPAMHAT, IPSMOYTOJIbHAs CHCTEMa KOOPAWHAT. 3aMeHa JAeKapTOBOH
cucTeMbl KoopAuHat, (opmynsl nepexona. [lomspHast, muimHIpHUdecKas, cepryuecKas CHCTEMBI
KOOPJIHUHAT.

3. MHOro4jeHsl

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




2. Kopuu muorounena. Teopema besy. KparHoCTh KOpHS, YHCIIO KOpHEW C yuyeTOM KpaTHOCTH HE
npeBocxoAuT cternenu. @opmanibHOE U PYHKLIMOHAIHHOE PABEHCTBO MHOTOWICHOB. Teopema Buera.
3. MHoOrouiaeHbl OT HECKOJIBKHX IlepeMeHHbIX. CTerneHb, €€ HWHBAPHAHTHOCTb OTHOCHUTEIBHO
JINHEWHOW 3aMeHBbI. JIeMMa O ctapuieM 4IeHeE.

4. Tlonsatue ypaBHEHHsI MHOXECTBA. AJreOpandeckue MHOXeCTBa (JIMHUU M TIOBEPXHOCTH);
nepecedeHne M OObEAMHEHHE alreOpandecKux MHOXecTB. [lopsnok, coxpaHeHHe MopsAgka Ipu
nepexoze K JIpyroi cucreme koopauHar. Ilepecedenue anreOpandeckoro MHOXKECTBA € MPSIMOI U C
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 JBYyX M Tpex IulockocTel. JIuneitHoe HepaBeHCTBO. Ilydok mockocrtei. @opmyiia
PacCTOSIHUS OT TOYKHU A0 TIIOCKOCTH.

3. Ilpsimas B IpOCTpaHCTBE, pas3jIMuHBIC CIIOCOOBI 3a/JaHMs, WX HKBUBAJCHTHOCTh. B3auMHoe
pacroyiokeHue AByX NpsAMBIX. POPMYIIBI JJIs1 PACCTOSHUS OT TOYKH 0 NPAMOH (B MpoOCTpaHCTBE) U
MEX]ly CKpPEIIUBAIOIIMMUCS IPSIMBIMH.

4. DOnmunc, runepbona, mnapabona, WX KaHOHWYECKHE YpaBHEHWs. Teopembl o Qokycax
nupektpucax. Kacarenbnbple. OnTHYECKOE CBOHCTBO.

5. lunuHzapuueckue, KOHMYECKUE TIOBEPXHOCTH, MOBEPXHOCTH BpALCHHS. OIJIUIICOUBI,
runepooon/isl, Tapadonounisl. [IpsMonuHeiiHbIe 0Opa3yromnue.

5. Marpuupl ¥ CUCTEMBI JINHEUHBIX YPABHEHUN

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

2. JluHeliHple KOMOWHAIMM, JHHEHHAs O0OJIOYKAa CHCTEM BEKTOPOB-CTOJOIOB (HMJIM MAaTpHIL).
Jluneiinas 3aBucumoctb. Panr. basuchnas noacuctema. OcHOBHas Teopema o panrax. CtangapTHBII
u TpeyronbHblid 6azuc B $\R”n$. Crpounslii u cronOuoBslid panr mMarpuibl. OleHKa paHra CyMMbI
MaTpull.

3. YMmHOXeHue Marpul, ero cBoicTBa. CyMMupoBaHHE, €ro TeH30pHas 3amuch. OTcyTcTBHE
KOMMYTAaTUBHOCTH YMHO)KeHHA. EnuHnynas Marpuna. O6parumble MaTpuibl. PaHr nponsBeneHus.

4. DnemeHTapHbIE TpeoOpa3oBaHUs CTPOK U CTOJIOIOB. DieMeHTapHble Marpuilbl. [IpuBenenue
MaTpUIbl K CTYIEHYaTOMY H yIPOLIEHHOMY (YIy4IIEHHOMY CTyIleHUYaToMy) BUILy MeToaoMm ['aycca.
5. DneMeHTapHbIe IPeoOPa30BaHUs CTPOK HE MEHSIOT JIMHEWHBIX COOTHOIIEHUH MEXIy CTOIOIaMu.
HHBapraHTHOCTh CTPOYHOTO M CTOJIOLIOBOTO PaHTa MpH 3JIEMEHTapHBIX Mpeodpa3zoBanusx. Teopema
0 paHre MaTpullbl.

6. HeBwipoxnennsle wmarpuinbl. Kputepuit oOparuMocTH. AJNTOPUTM HaXOXKICHHsI OOpaTHOM
MaTpHIbl JIEMEHTAPHBIMH ITpeoOpa3zoBaHusiMu. basucHbIi MUHOP.

7. CJIY. Pa3Hble BUIBI 3a1aHUI: MAaTPUYHOE ypaBHEHHE, JTMHEHHAs KOMOMHAIMS CTOJIOLIOB, MaTpULa
ko3 urmenToB u pacupenHast Marpuna. Kpurepuii coBmectnoctu Kponekepa-Kanemnn.

8. Omnoponusie CIIY, pynmamentanpnas cucrema pemeHunii (PCP) u obmiee perienne oJHOPOAHOM
CJIY. Crpykrypa obmero pemenus CJIY. Anroputm pemenns CJIY meromom [Maycca. MomHocTh
OCP.

9. Boccranosnenne CJIY mo MHOXxecTBy pemieHuil. JlioOas nuHelHas 000IOYKa - MHOXKECTBO
perennii Hekotopoit ogHopoaHou CIIVY.

6. I'pynmst

1. IoHsATHs mOMyrpynnsl U rpynmnbl. AGeneBbl TpyNiibl. AAIUTHBHAS U MYJIBTUIUIMKAaTHBHAs (opma
sanucu. Ilopsanok rpynmsl. Onpenenenus nzoMmopdusma, romomopdusma. IIpsmoe npousseneHue
(mpsimast cymma). OOpatumeble reMeHTHl monyrpynnsl. [lonrpynmet. Ilopoxknaronme MHOXeCTBA.

2. Ilpumepsl: ynciaa O CIOKEHUIO U YMHOKEHHUIO; MaTPULIBI 110 CIOKEHUIO U YMHOXKEHUIO. [ pymiisl
npeobpazosanuii. [loHsTHe HeWCTBUS TPyNIBI HA MHOXKeCTBe. [loHSITHE O TIPEJCTaBICHUN TPYIIIIHL.
3. Ilopsanok snemenTa. lluximyeckue rpymmel, ux kinaccudukarus. KonmmdyecTBo MOpOKAAIOMIMX
anemenToB B $(\Z_n,{+})$ paBro $\varphi (n)$. [lonrpynmsl THKIMIECKON TPYIIIIBL.



4. Cummerpuueckass rpynma $S n$. HesaBucumble numkibl. Yucno MHBEpCHil, 4YETHOCTh
NepecTaHoBKH. 3HaKonepeMeHHas noarpymnmna $A n§.

5. JIeBble cMekHBIE Ki1acchl IO noarpynmne. Teopema Jlarpanxa, ee cIeACTBUS: NOPSAIOK JIEMEHTA ---
JeNuTeNb MopsAAKa TPYIIbL; ONMCaHWE TPYMIl MPOCTOro mopsaka; Teopembl Pepma u Diiepa (B
TEOPUH YHUCEN).

7. Konbua u mois

1. Teopus nemumoctu B $\Bbb Z$. Ilpocteie umcma. HOJl. Anroputrm EBkimpa, imHelHOe
npencrapnenue HOJI. Paznoxenune Ha mpocThle MHOXKHMTEIH W €ro €IMHCTBEHHOCTh. Kutaiickas
Teopema 00 ocTaTkax.

2. Apudpmeruka mo mozayiro $n$. Konbio $\Bbb Z n$. $\Bbb Z {km}\cong \Bbb Z {k} \oplus \Bbb
Z {m}$ mpu $(k,m)=1S$. $\Bbb Z n§ - mome Torma m Tompko Torma, xorma $n$ - mpocroe.
XapaKTepUCTHKA TOJIS.

3. llome KOMIUIEKCHBIX YHCEJ, COIpsDKeHHe. MOoIynb W apryMeHT KOMILJIEKCHOTO YHCIIa,
TPUTOHOMETpUYECKass 3alHuch. YMHOKCHHME, BO3BEIEHHME B CTEINEHb, oOpaiieHue. l3BneueHue
kopHeii. ['pyrnmna koprei $n$-it crenenn u3 1. Marpuiibl ¢ KOMIUIEKCHBIMU KO3 PHUITMSHTAMH.

4. Kombiio $\mathbb F[X]$ wmHorowreHoB uan monem. HenpuBogumbie mHorowiensl, HO/I.

PasnokeHue Ha HENPUBOIMMBIE COMHOKHUTEIM U €10 €MHCTBEHHOCTh, HenprBoIMMblE MHOTOUIICHBI
Hag $\Bbb C$ u nag $\Bbb RS.

8. Onpenenurens

1. JlerepmuHaHT (OmpeneinTeNnb) MAaTPULBl KaK MOJWIMHEHHAs U KOCOCHUMMETpPHYHAs (QYHKIHS
cTOJIONOB. SIBHas popmyna (depes HIEeMEHTHI MaTPHULIBI).

2. V3MeHeHME ONpEeAeNUTENs NPH SIEMEHTapHBIX IpeoOpa3zoBaHUSIX cTONONOB. OmpenenuTens
TpeyroibHOW  Marpuibl. Kputepuit  obpatmmoct  -- 2 ($\det\ne 0$). Omnpenenurens
TPAHCIIOHUPOBAHHOM MaTPHIBL.

3. Omnpenenutens npousBeaeHust marpur. OnpenenuTens MaTpUIbl C YIIoM Hynel. Pasnoxenue
OTIPEICIIUTEIIS TI0 CTPOKE, CTONOLLY.

4. IIpasuiio Kpamepa st pemtenust CJIY (c HeBBIpOXIeHHON MaTpuuel ko3dduuuenron), popmymna
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)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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 KOHTPOJb OCYIIECTBISIETCS. Ha OCHOBE OammbHO-pedTHHroBoi cucrembl (BPC) omuenkn
3HaHWU M0 wu3yyaemMod gucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAalIHUX 33/JlaHMi M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH YCIEeBAeMOCTH BHOCSITCS IPENONABATEIsIMH B CIIELUANBHBIC JKYPHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOIsA U yuuThiBatorcs B bPC.

Tekymuii KOHTPOJIb HA OCHOBE JOMAIIIHUX 33JaHU OCYIIECTBISIETCS B TEUCHNH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpoaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M YTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHUS KOHTPOIBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

*[Ipuxperusercs bBPC no n3ydaemomMy mpeamery.

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




1. Beruucaute. SBASAIOTCS JM CTPOKH 3TOTO OINPEAETUTeNs JuHEeHHo 3aBucuMbIMi? Ecnu na, ykaxkure
9Ty JUHEWHYIO 3aBUCUMOCTb.

2. B tpeyronsauke ABC memuanst AB n BK nepecekatorcs B Touke O. Hailimure koopauHAaTHI
BektopoB AM u BO B 6azuce CA, CB.

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

4. VYkaxuTe Kakoh-HUOYIb HOPMAaJIbHBIN BEKTOp MPSIMON Ha IIIOCKOCTH, UMEIOIIEH B MPSMOYTOIBHOM
cucTeMe KOOpAUHAT yrioBod koadduument K.

5. SBuserca nu KpuBas, 3afaHHas ypaBHeHUeM 2x2-4xy+5y2+8x—2y=0, uenrpanbnHoii? Haiinute
KOOpIMHATHI ee LieHTpa. Onpenenure THII KPUBOH.

6. Ilycts A u B — nBe kBaspaTHble MaTpHUIIbl OAHOTO pa3Mepa. OOsA3aHbI JIM COBIIAATh PAHI'H MaTPHIL
AB u BA?

7. 3anumute oOmiee pemeHue ypaBHeHHs x1+x2+x3+x4 =0 B BUIE CyMMbI YaCTHOTO pEILCHUS U
MPOU3BONILHON JIMHEHHON KoMOWHAIMK (DYyHJIAMEHTAIbHON CUCTEMBI pElICHUH.

8. OOpasyer 1M JIMHEHHOE NMPOCTPAHCTBO C OOBIYHBIMHU OIEPAIMAMHU CIOKEHHS U YMHOKCHHS 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:

burer 1.

1) JluHeiiHO 3aBHCHMBIE U HE3aBHCHMbIE CHCTEMbI BEKTOPOB. CBS3b JIMHEHHOW 3aBUCHMOCTH C
KOJUTMHEBPHOCTBIO MIIH KOMILUIAHAPHOCTBIO BEKTOPOB.

2) Ha smmnce $x"2+3y”2=3$ naiitm Touky $MS$, Ommxaiimryro x npsimoit $x+y=10$. Beraucouts
paccrosiuie ot Touku $M$ 10 310t ipsmoii. CucTeMa KOOpAMHAT JIEKAPTOBA IPAMOYTOJIbHAS.

burer 2.

1) CkamsgpHoe mpou3BeIeHUE U ero coiicTBa. OpTOroHaNbHBIC NPOCKINHU. BhIpaskeHne CKalIsIpHOTO
MPOU3BE/ICHNUS B KOOpAUHATax. broproroHanbHbIi 6a3uc.

2) Ilpm xaxom 3HaueHun mnapamerpa $\alpha$ touxkm $A(1,2,3)$, $B(3.4,5)8, $C(1,-1,4)$,
$D(2,3,\alpha)$ nexar B onHOit miockoctu? Hanmcares oblee ypaBHEHHE IUIOCKOCTH TIPH HallICHHOM
3HaYeHUU napamerpa. Cucrema KOOpAWHAT 00MIast AEKapTOBa.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOydYalOLIEMyCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

OLEHKa «OoTIMyHO (9)» BhICTaBIseTCS OOydalolmeMycs, €ClIM OH II0Ka3aJl BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHUH, HO TP 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

OLEHKa «OoTanyHO (8)» BhICTaBIseTCS OOydalomeMycs, €cClIM OH II0Ka3aJl BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPHUHATHIX PEUICHWH, HO OpU 3TOM OBUTM JAOMYLICHbI HEOOJbIIME HETOYHOCTH, KOTOPBIE IOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepuall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIECTBEHHbBIE OIIMOKHM NP PELICHUH 3a/1a4;



OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEeMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH NIpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCS OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBIH XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHUS
JIOTUYECKON IIOCIIe10BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BiaJeeT
OCHOBHBIMH pazesiaMu y4eOHOW IMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] 1 MOXKET
MPUMEHATH NOIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BhICTaBiIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBIH,
pa3po3HEHHBI XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyLICHHUS
JIOTUYECKOH I10CJIEOBATEIbHOCTY B W3JIOKEHUU IPOrpaMMHOIO MaTepualla, He BIAACHOLIEMY
HEKOTOPBIMH pasfesiaMi y4eOHOH HpOrpaMMbl, HO YMEIOIIEMY MPHUMEHAThH MOJyYECHHBIC 3HAHUS T10
o0pasily B CTaHAAapTHOM CUTyalny;

OIICHKa «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO COJEpPXKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCIUIUIMHBI K HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLUTUTHBI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpu npoBeneHUN yCTHOTO 3K3aMeHa 00y4aromeMycst Ipe0CTaBIIeTCsl OUH Yac (aCTPOHOMUYECKU)
Ha moarotoBky. Onpoc obyuatomierocs o OUjIeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH IMPEBBIIIATh IBYX
4acoB.

Bo Bpems npoBezieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



«COI'JTACOBAHO»
IIpopexrop mo yae6Hoit paboTe U TOBY30BCKOH OATOTOBKE
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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




