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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynuza 51.0.07 Anrebpa v reoMeTpHsi OTHOCUTCS K 00s13aTe/TbHOM YacTH 00pa3oBaTeIbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: [lemoHcmpupyem YK-1.1: 3adauu
ocywecme/simb 3HAHUe npuHyunos cbopa, Ymemb Hcnonbzosamb DK3AMEH:
1NOUCK, Kpumu4eckuu | oméopa u 0606weHus anzebpauveckue Memoobl K
OHMPpO/bHbIE
aHanus u cuHmes
uHpopmayuu, 6asupyrowjuxcsi  |Kpumuueckoeo aHanusa u
ungopmayuu, 80NpoChbl
Ha cucmemMHoOM nooxooe cuHme3sa uHgopmayuu.
npumeHsimb
cucmemublil n10dxod YK-1.2: [lemoHcmpupyem 3Hamb aKCUOMAMUKY OCHOBHbIX
s YMeHuUe COOmHOCUMb Modeseli aneebpbl
peueHus DA3HOPOOHble s81eHUs U Baademb cucmeMHbIM NOOX000M
nocmasneHHbIX 3a0au | cucmemamu3upogamsb ux 6 peueHus aneebpauveckux 3aoau
DAMKAX U3bpaHHbix 8UO0B
npogeccuoHanbHol
pocp VK-1.2:
dessmeabHOCMU
Ymemb coomHocumb Memoobl
YK-1.3: [lemoHcmpupyem . .
A PUpy AuHeliHoll u abcmpakmHoll
Haauyue npakmuyecKoz20
anzebpbl
onbima pabomni ¢ .
3Hamb akcuomamuyeckull
UHGOPMAYUOHHBILMU "
popmay aneebpauveckuli nooxoo,
UCMOYHUKAMU, Onbima "
memoodamu aneebpauyeckoll
HAYYHO20 NOUCKA U
cucmemamu3sayuu.
npedcmaeneHust HayuHbIX -
Bnademb annapamom AuHeliHoU
pe3ynbmamos .
anzebpbl U aHaIUMU4eCcKou
2eomempuu, 8bicuieli anzebpbi.
YK-1.3:
Ymemb npogodumb
¢opmanuzayuro 3a0au
aHanumuueckoli 2zeomempuu,
AuHeliHoll anzebpbl
3Hamb ebluuUCAUMEbHbIE
MemoObl anzebpbl
Bnademb Haebikamu petueHus
aneebpauveckux 3adau
OIIK-1: CnocobeH OIIK-1.1: [lemoHcmpupyem OIIK-1.1: 3adauu
npumeHsamb 3HAHUE 0CHOB eblcuuell 3Hamb 0CHOBbI 8bilell aneebpbl, SK3amen:
€CMecMeeHHOHAYUHbL | yiamemamuku, pusuxu, AuHeliHoll anze6pbl, meopuu K
el OHMPO/IbHblE




obueuHceHepHble
3HAHUs, Memoobl
Mamemamu4ecko20
aHanusa u
MOOenupo8aHus,
meopemuuecKko2o u
3KCNnepuMeHmMaabHoe2
0 UCC1e008aHUs 8
npogeccuoHanbHoul
desimenibHOCMU;

8bIULCAUMENbHOL MEeXHUKU U
npo2pamMmuposaHust
OIIK-1.2: [lemoHcmpupyem
YMeHue pewiamb
npogeccuoHanbHble 3a0ayu ¢
npumeHeHuem
ecmecmeeHHOHAyUHbIX U
06ueuHsiceHepHbIX 3HaHull,
Memooos mMamemamu4ecKo20
aHanu3a u Mooeaupos8aHust
OIIK-1.3: [lemoHcmpupyem
Haauyue NpakmuyecKo20
onbima meopemu4eckozo u
IKCNnepuMeHmanbHO20
uccnedosaHust 06veKmos
npogeccuoHanbHol
desimesnbHOCMU

mampuy, abcmpakmuou
anzebpbil.

Ymemb pewamb OCHO8Hble
3a0auu uHeliHoll aneebpbl,
aHanumuyeckoli eeomempuu,
8blcuieli anzebpbl
Bnademb onbimom
UCNo/Mb308aHUSA annapama
anzebpbl U 2eoMempuu npu
pewleHuU NpaKkmuueckux 3a0au

OIIK-1.2:

Ymemb ucnonb308amb OCHOBHbIE
MemoOb! AuHeliHoOl anzebpbl,
aHaaumuyeckoll 2eomempuu npu
no/yueHuU HOBbIX Pe3y/bmamos
U pewieHuu Npakmuueckux
3adau.

3Hamb 0CHOBHbIe Memoobl
/uHeliHoll aneebpbl,
aHaaumu4eckoll 2eomempu,
ebicwell anzebpbl, 31eMeHMo8
abcmpakmHoli anzebpbl
Bnademb 0CHOBHbIMU Memooamu
AuHeliHoll anzebpbl,
aHajaumuyeckol 2eomempuu 0
No/yueHUsi HOBbIX pe3y/bLmamos
U Npu pewieHuU NpaKkmu4ecKux
3a0au.

OIIK-1.3:

Ymemb ucnoab3oeams Ha
Npaxkmuke OCHOBHble
anzebpauyeckue mooenu
3Hamb OCHOBHble
anzebpauueckue mMooeau U ux
eadicHeliliUe NPUNONHCEHUSL.
Bnademb ebluuc umenbHbIMU
memooamu aneedpbl, KOMopble
UCNnob3ylomcest 04151 pewleHus U
uccnedo8aHuss NPaKMuU4ecKux

3a0au.

80NnpoChl
3adauu

3. CTpyKTypa U cojepkKaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/IUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.e. 10
Yacos 1o yueoHOMY IJIaHY 360




B TOM 4HuC/Ie

ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 128

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHble padoThI) 0

- KCP 6

caMocTosATe/IbHasA padoTa 118

IIpoMe)xyTouHasi aTTecTamus 108
JK3aMeH

3.2. CozepxaHWe JUCIUTIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HavmeHOBaHMe pa3[iesioB ¥ TeM JUCLUIUIMHBI Bcero B TOM 4uC/Ie
(acen) KonTtakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperiofjaBaTesnem),
Yyackl U3 HUX
3aHSTHS CamocTosTe/bHas
CeMHUHapCKOro paGora
3aHATUA TUIa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Hacel
TUMa 3aHsATHs/nabopa
TOpHbBIE
paboTshI), yacsl

0 0 0 0 0

o i o o ¢

0 0 0 0 0
Tewma 1. I'pynma, Ko/bL1o, MOJIE. 4 2 2 2
Tema 2. KomrisiekcHble uncra. 4 2 2 2
Tema 3. MHOrOu/IeHBI. 10 8 8 2
Tema 4. CucreMsl IMHEHHBIX ypaBHEHUN. 3 1 1 2
Tema 5. MaTpulbl 4 onipefie/IMTeNX MaTpUL. 12 10 10 2
Tema 6. BekTopbI Ha MJIOCKOCTH U B IIPOCTPAHCTBE. 8 4 4 4
Tema 7. JluHeiiHOe (BEKTOPHOE) MPOCTPAHCTBO Ha[ MOJIEM. 12 10 10 2
Tema 8. Teopusi cucTeM JIMHEHHBIX ypaBHEHUH. 6 4 4 2
Tema 9. CyMMBbI MOATIPOCTPAHCTB, 6a3KcC U pa3MepHOCTb CYMMBI. 4 2 2 2
Tema 10 JInHeliHble Ipeobpa3oBaHusL. 7 5 5 2
Tema 11. EBk/IMA0BO (YHUTapHOE) MPOCTPAHCTBO. 13 9 9 4
Tema 12. CkansipHOe NPOU3Be/JeHNsT BEKTOPOB. 10 6 6 4
Tema 13 JInHeliHble Ipe0bpa3oBaHust eBK/IH/OBLIX ¥ YHUTAPHBIX 13 9 9 4
[IPOCTPAHCTB.
Tema 14. BunHeliHbIe ¥ KBaIpaTUUHbIe QYHKLUU. 13 9 9 4
Tema 15. Kpusble 1 MOBePXHOCTH 2-TO MOPSA/Ka. 10 6 6 4
Tema 16. MUHUMa/IbHBINA aHHY/IHPYIOLUI MHOTOU/IeH, KOpaHoBa (opma, 1 9 9 ”
JKOP/IaHOB 0a3uc
Tema 17. I'pyrmsl. 33 8 8 25




Tema 18. KosbLja. 39 14 14 25
Tema 19 Ions. 34 10 10 24
ArtTtectauus 108

KCP 6 6

HWTtoro 360 128 0 134 118

Copiep>kaHue pa3/e/ioB U TeéM JUCHUILTUHBI

1 cemectp

Tema 1 I'pynina, KonbLO, 1iose. TToHsiTHE TPy, KO/bLa Mos. [Ipumepsl, KOHEUHbIe TOJIS.

Tema 2 KomriniekcHele unciia. TpuroHomerpuueckast hopma KOMILjieKCHOro yrcra. ConpsbkeHHble Uncia.
HepaBeHcTBO TpeyrosbHuKa. Popmysna MyaBpa, KOpHU U3 eAUHHLIBL. PelieHne anrebpanueckux ypaBHEHHH
MarbIX CTerleHel.

Tema 3 MHorouneHsl. /lemumocTs B KoJibLie MHOrowieHoB. HO/I. HerpuBoayMble MHOTOWIEHBI HaJ| TI0JIEM.
Pasjio)keHre MHOrOU/IeHa Ha HelIpUBOUMbIe. BbijiesieHne KpaTHbIX MHOKUTe/Ield. OCHOBHasi TeopeMa anreOpsbl.
WuTepnionsuuonHbiil MHOTOWIeH. Teopema IlITypma. HenpuBoiMble MHOTOU/IEHBI Ha/l KOJIBLIOM LIe/bIX U
T0/1eM paljuoHanbHbIX yncesn. Kputepuii DitzeHIuTeiiHa.

Tewma 4. CucteMsl TUHeHHBbIX ypaBHeHUt. Metop ["aycca.

Tema 5. MaTpulipl 1 onpefeuTe iy MaTpuil. CBsA3b 3/1IeMeHTapHBIX TIPeoOpa30BaHUi CTPOK M CTOMOIIOB C
yMHO)XeHreM Matpui]. CBoricTBa orpegenureneid. Teopema Jlamnaca. ITpasuno Kpamepa. O6paTHast MaTpuiia..
Pemennie MmaTpuuHbIX ypaBHeHUN. Popmyna briHe—Komm..

Tewma 6. BekTophbl Ha MJIOCKOCTH U B TIpocTpaHcTBe. Onepaiiuu ¢ Bekropamu. basuc. KoopauHatel BekTopa B
6asuce. AdduHHas crcteMa KoopAuHart. [lesieHue oTpe3Ka B 3aZJaHHOM OTHOILEHHU. LIeHTp TsHKeCTH CHCTeMbl
MaTepHasbHbIX ToueK. [losisipHasi, uunMHAprueckas U ceprueckasi CUCTeMBI KOOPAWHAT. Pa3niyHble
yPaBHeHUsI IPSIMBIX U [IJIOCKOCTEH. .

Tema 7. JTuHeliHOe (BEKTOPHOE) TTPOCTPAHCTBO HaJ, 1oJieM. JInHelHast 060/i0uKa. JInHelHast 3aBUCMOCTb.
OKBUBaJIeHTHbIe CUCTEMBI BEKTOPOB. Teopema o 3aMeHe. basuc mmHeiiHOro npocrpancrsa. KoopuHarsl
BeKTOpa B Oa3uce. VI3MeHeHHe KOOp/IMHAT ITpY 3aMeHe Oasuca. V130Mopd13M JIMHEeHHbIX TPOCTPAHCTB...

Tewma 8. Teopus cucteM MHeHbIX ypaBHeHM. Teopema Kponekepa—Kanemii. MHOXXeCTBO pellieHui
CHICTeMBI JIMHEHHBIX YpaBHEHUH, fiBa cTioco0a 3a/iaHust TUHEHHOT0 MHOT000pa3us. Pa3MepHOCTh TMHEHHOTO
MHOT000pa3susi.

Tema 9. CyMMBbI OATIPOCTPAHCTB, 6a31C U pasMepHOCTb CyMMBI. [IpsiMast cymma.

Tema 10 JIuHeiiHble peobpa3oBaHus. Sapo, 00pas, paHr, AedeKT TMHeHHOro peobpa3oBanus. Marpuiia
npeobpa3oBandusl. M3MeHeHWe MaTpULbI TIpY U3MeHeHUH Oasuca. [Togobue matpull. MIHBapuaHTHBIE
noarpoctpaHcTBa. CoOCTBEHHBIE BEKTODPBI M UMC/Ia. XapaKTepPUCTHUeCKU MHOTOYU/IeH JIMHEHHOT0
nipeobpa3oBanus. TeopeMa 0 CyIieCTBOBAHUM COOCTBEHHOTO BEKTOPA Ha/l TI0JIeM KOMIUIEKCHBIX UKCesT U ee
BellleCTBEeHHbIM aHasIoT.

2 cemecTp

Tema 11. EBkinzoBo (yHUTapHOe) ripocTpaHcTBO. HepaBeHcTBO Koi—byHsikoBckoro—IlIBapiia. HepaBeHcTBO
TpeyrosbHUKa. Teopema ITudaropa. JIuHeliHas He3aBUCUMOCTb OPTOrOHA/IBHOM CHUCTEMbl HEHY/IeBBIX BEKTOPOB.
3anuch CKalsspHOTro NTPOM3Be[eHUNs Yyepe3 KOOPAUHATHI B TPOM3BOJILHOM, OPTOTOHAIBEHOM U
OpPTOHOPMHPOBaHHOM 0Oa3wucax. ITpoijecc opToroHamm3anyu I'pama—IlImuara. QR-pas3ioykeHre MaTpUIIbL.
N3omop¢r3M yHUTapHBIX MpOCTpaHCTB. [IceBAopereH s HECOBMECTHBIX CUCTEM JIMHEWHBIX ypaBHEHHUH.
HopmMarsibHble pellieHHsi CUCTeM JIMHeHHbIX ypaBHeHu. O6beM cucTeMbl BeKTopoB. CBoiicTBa MaTpuibl ['pama.
I'eomeTpryeckuii cMbICa onpegenuTesns. HepaBeHcTBO AZlamapa

Tewma 12. CkansipHoe npou3BefieHus1 BeKTOpoB. CKa/nsipHOe Mpou3Be/ieHre reOMeTpUUeCcKrX BeKTOPOB U ero
CBOMCTBa. Bripa)keHue CKa/sIpHOTO TIPOU3Be/ieHHs B TIPSIMOYTOJIEHON M MPOU3BOJIbHON addUHHON crucTeMe
KOOpZMHAT.



Tema 13 JIuHeiiHbIe TpeoOpa30BaHUsl eBKIWOBLIX U YHUTAPHBIX TIPOCTPaHCTB. ComnpsykKeHHOoe
npeobpa3oBaHKe, CBOMCTBA Orepariiu corpsbkeHus. HopmanbHoe npeobpa3oBaHye YHUTApHOTO IIPOCTPAHCTBA,
CyIL[eCTBOBaHMe y Hero Oa3rca u3 coOCTBEHHBIX BeKTOPOB. TeopeMa 0 HOpMa/sbHOM TIpeoOpa30BaHUM
eBKJI/[0Ba ITPOCTPAHCTBA. Y HUTApHbIE U OPTOrOHa/IbHBIE ITpeoOpa3oBaHusi. CaMOCONpsUKeHHbIe U
CUMMeTpHYHBIe TTpeoOpa3oBaHusi. HeoTpuijaTensHOe caMOCOTpsKeHHOe IpeoOpa3oBaHue, U3BIeUeHHe
KBa/JJpaTHOT0 KODHSI U3 HerO..

Tema 14. bunvHelHble ¥ KBaJpaTUuHble QyHKIMU. VI3MeHeHe MaTpUL{bl KBaZipaTUYHOMN (PyHKLIMY MIPU
n3MeHeHuu Oa3uca. Teopema Jlarpanxka u $IkoOu o pUBeJeHNN CHMMETPUYHOM (3PMUTOBOM) OMTMHEHHON
(hopMbI K KAHOHHYeCKOMY BU/Y. 3aKOH uHepLiur. Kputepuii CusibBecTpa M0JI0)KUTeIbHOW OTlpe/ie/IeHHOCTH,
CBSI3b CO CKa/ISIPHBIM Mpou3BeZieHneM. [IpuBesieHre KBaZipaTUIHON OPMBI K T/IaBHBIM OCSIM..

Tema 15. KpuBble 1 1oBepxXHOCTH 2-ro nopsigka. AdduHHas KnaccuuKarys KpUBBIX 1 [IOBEPXHOCTeH 2-ro
nopsizika. LlunHapuueckye v KOHUUeCKHe NoBepXHOCTH. LIeHTp, acMMITOTUYeCKre HarlpaB/eHus,
JvameTpasbHble MI0CKOCTU. OpToroHaabHas KiaccuguKalys KpUBLIX U IOBEPXHOCTeH 2-To Mopsjka...
Tema 16. MUHHMaIbHBIN aHHYIMPYIOIMA MHOTOY/IEH, KOpZaHoBa Gopma, >KopZjaHoB Oa3uc.

3 cemecTp

Tema 17. I'pynmbl. Teopema Kanm. LIukmudeckue rpyinbl M UX MOATPYTTIBL. Pa3breHue rpymiibl Ha CMeXKHbIE
KJ1accel, Teopema Jlarpanka. Hopmaneneiii genurens. ®@akrop-rpymnmna. ['omomopdusm rpymi. Cesizb
HOPMaJ/IbHBIX JleliTe/ell ¢ ToMOMOp(H3MaMH..

Tewma 18. Kosblia. Mjeanbl B KOMbIax ¥ UX CBSI3b C roMoMopdusmMamu. Paktop-Kosbijo

Tema 19 Ions. XapakTrepycTyKa 1osisi. KoHeuHble moJisg, YMC/I0 3/IeMEHTOB B HUX.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

[nist obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIONB3YFOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CUCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

1. Anrebpa u reomeTpus 2 Kypc, https://e-learning.unn.ru/course/view.php?id=4528.
2. Anrebpa u reometpusi 1 Kypc, https://e-learning.unn.ru/course/view.php?id=4526.

VHble yueObHO-MeTOqMUECKIe MaTepHaIbl:

1. Koctpukun A. 1. - BBesieHue B anrebpy: yue0. AJisi CTYZEHTOB YH-TOB, 00YYarOIUXCSI TIO
crietanbHOCTAM "Marematrka" v "IlpuknagHas matematuka'. — Y. 1, 2, 3 M.: ®usmatiaut, 2001-
2004 (B 6ubmioreke HHI'Y 6osee 50 3K3.)

2. beknemuines [I. B. - Kypc aHaTUTHUECKOM T€OMETPUM U JIMHEHHOH areOphl: yUeOHUK Jis
BY30B. - M.: ®usmartiut, 2002. - 376 c.. 4303k3.

3. Kypom A. T'. Kypc Beiciueii anre6psl. — CI16.: JIaab, 2003. 1583Kk3.

4. beknemuiera JI. A., ITetposuu A. FO., UybapoB 1. A. C60pHUK 3a/iau 10 aHATUTAYECKOU
reoMeTpUM U JIMHelHo anrebpe. — M.: ®usmataut, 2004. 1043k3.

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xKomnereniuu YK-1:

1. Uepestoury A(1, 0, 7) mapamteasHo mtockoetd 6x—3y+4z—11=0 mpoBeanTe mpAMYy:O Tak,
YTODBI OHA [Tepecekaa IpaAMy o {x=2t, y=5—t, z=1-t}.

2. lentp xBagpara Haxomutea B Touke P(—1, ), ypaBHeHHe onHO# B3 ero cTopon x+3y—5=0.
CocTaBbTe ypaBHCHHA TPEX IPYTHX CTOPOH KBaJpaTa.
3. Hanpavo#t x+y—8=0 nalita Touku, pasHOyAancHHBI oT ToukH P(2.8) i or npavoit x—3y+2=0.

4. HaiiTs TOYKH, HAXOJAIIHECA HA PaBHBIX paccToAHHAX 0T Touek P(4, 1) u Q(8. -3 ) u or npamoii
5x+12y =0.

5. Hatit paccroaane ot Toukn M(1, 3. 5) go npamoii {3x+y+z—1 =0, 3x+y+2z-3 =0}.

6. HamummuTte ypaBHEHHE INIOCKOCTH, MEPNIEHAHKYTAPHOH K II0cKOCTH Sx—y+3z—2=0 u
nepeceKratonieH ee [10 IpAMOH, Texaniel B mIocKocTH Qxy.

7. Hanummte ypaBHEHHE ILIOCKOCTH, IpoXoaanieii uepes npayyro {2x—y+3z-5=0, x+2y—z+2=0}
NepPOSHIUKYIIPHO K IIIockoeTH Sx—y+3z—2=0.

8. Haiitu Touky, cumyMeTpuuHyo Touke P(—3,1, —1) oTHoCcHTembHO npavoii {4x—3y-13=0,
y—2z+5=0}.

. _x-1 y-2 z-3

9. Haiita Touky. cuMMeTpruHyH0 Touke B(4, 3. 10) oTHOCHTeIBHO IpAMOH T == T

10. Hafiti paccTosAHHe 0T BekTopax=(1.1.-2.1) o moanpocTpaHCTBA, HOPOXKISHHOTO BEKTOPAMH
a=(3.2,1.1). b=(1.1.2.2), c=(2.1.0.-1). CxamapHOE IPOH3BEICHHE — CTAHJAPTHOE.

11. Haittu npoexnuto Bekropa X=(1,1.-2,1) Ha OIIPOCTPAHCTBO, IOPOXKISHHOS BEKTOPAMH
a=(3.2.1.1). a=(1.1,2.2). CxamapHOE NPOH3BEACHHEE — CTAHJAPTHOE.

12. TlocTpoliTe OpTOroHANEHEIH Oasnc MTHECHHOI 00010UKH 3a0aHHBX BekTopos (1,1.-1.-2). (5. 8. —
2.-3).(3.9. 3, 8). CranspHOe IpoH3BeeHHe CTAHIAPTHOS

13. Haiimute opToroHaIbHEIR 0a3HC OPTOTOHATRHOTO JONOTHEHHA K IHHEHHOH 000I0UKe BEKTOPOB

(12.3.4).(4.3.2.1)

5.1.2 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(OPMHPOBAHHOCTH
kovmerennuu OITK-1:

1. Ilps KaRHX SHAYCHHAX A KBAAPATHUHAA (VYHKIIHA IONOKATEIBHO ONpeencHa? xf +x§ +5 x32 +
2h X0 -2 XX+ 4 X X5

Metonom Iaycca HalflTH HOPMAIBHBIE BHI KBAXAPATHIHON ()YHKIIHH

XX+ XX+ XX, F XX+ X0, XXy,

3. IIpHBeCTH KBaAPATHYHYO QYHKIHIO K KAHOHHISCKOMY BHIY OPTOTOHAIBHEIM IIPE00pasoBaHHeM

[

.\,'12 _5 .\Ig +.\,'32 +4 XX 4 2 X1X3 4 4 \'2\'3.
4. IloBepXHOCTL 3aJaHA YPABHEHHEM B JEKAPTOBOH NPAMOYTOIbHOH cHeTeMe KoopauHat. Hafitu
KAHOHHYCCKYH CHCTEMY KOOPIHHAT H KAaHOHHYICCKOC YPaBHCHHS 3TOH IIOBCPXHOCTH.
22 +9y2 +22% —4xv + 4y —1=0.
IToBepxHOCTE 330aHA YPABHEHHEM B EKAPTOBOH NPAMOYIoIbHOH cucTeMe KoopauHat. Haiitu
KaHOHHYCCKYH CHCTCMY KOOPIHHAT H KAHOHHYCCKOC YPpaBHCHHC 3ToH MMOBCPXHOCTH!
ey 2ty xs 43043y 3=
6. BermcanTs MaTpHITY THHEHHOTO HpéOGpaSOBEIHHﬂ (p MHOMECTEA BEKTOPOB ITOCKOCTH C

LA

3aJaHHBIM Ha HEH 0a3HCOM, €CIH (P €CTh OTPAKCHHE ILTOCKOCTH B NpaMoil x+2y=0 mapamieasno
npaMol x+3y=0. uaroHaausupyemo T ¢ ? Ecau ma. To HaliTH 0a3Hc B KOTOPOM OHO
IHATOHATH3HPYEMO.

7. JIuneiiHOE MOANPOCTPAHCTBO L YeTHIPEXMEPHOTO SBEINA0BA IPOCTPAHCTBA B HEKOTOPOM
OPTOHOPMHPOBAHHOM 0a3HCE 3aJaH0 CHCTEMOH IBYX THHEHHBIX ypaBHEHHH
Xy —X; +x3 —x; =0 3x, —2x;3 +3x, = 0. Haifru 5 ToM e basuce MaTpHIy
OPTOTOHATBHOTO IPOSKTHPOBAHHAHA L.

8. Haiitu cobcTBeHHBI OPTOHOPMHPOBAHHBIH 0a3HC H MATPHITY B 3TOM 0a3Hce J14 OIEpaTopa,

5 -1 -1
samaHoroMatpmmeii | —1 5 —1|.
9. Haiitn cobcTBeHHDI OPTOHOPMHEPOBAHHBIH OasHe H MATPHITY B 3ToM OasHce 4714 omeparopa B C2,

i 1
2 42
2 ﬁ]

3aJaHHOTO Ma‘I‘pHHEﬁ[ 1



10. Haiitn Tuneiinoe ypaBHeHHE. ONpeIeIAKIIEe IByMEPHOE HHBAPHAHTHOE IOAMPOCTPAHCTEO
IpeobpasoBaHMA, 3aJaHHOTO B HEKOTOPOM OPTOHOPMHPOBAHHOM 0a3HCE TPEXMEPHOTO

3 -2 3

eBRTHIoBampocTpaHerBaMarprmeii | 1 2 1.

0 1 1

11. JI1% mpeobpasoBaHmA, 33JAHHOTO B HEKOTOPOM OPTOHOPMHPOBAaHHOM DasHce MaTpHIeii A, HalTH
OPTOHOPMHPOBAHHBIH Da3HC, B KOTOPOM MATPHIIA IPE00Pa30BaHIA OYACT BEDXHEIPSYIOIBHOH

(3 -2 3)
1 2 1/
o 1 1)

3
12. BeMHCIHTE V4 .toe A=

(=T =

13. Haifitn 100 cTenens MaTpHIE

[l =]

R = = =
—_--—

14. Halitn MHHEMATBHBI MHOTOWICH IHHEHHOTO IPe0o0pasoBaHuA [ J .

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kpurepuu oLieHrBaHUs
OrnyicaHbl BCe 3Taribl pellieHrs 3a/jaHus, pe3y/IbTaTbl paboThI Ipe/iCTaBIeHbI
MPEBOCXOJHO TIperoziaBaTesro B CPOK, MPU 3TOM NIPYMeHeH TBOPUeCKUH MOXO0/, K pellleHut0
HeCTaH/|apTHBIX 3a/ay.
OrmvicaHbl BCe 3Tarlbl PellieHus 3a/JaHus, Pe3y/IbTaTbl PabOThI Ipe/ICTaBIeHbI
OTJINYHO

rnpemnojaBaTesito B CPOK.

OYeHb XOPOLIO

BbIMo/THeHbI OCHOBHBIE 3Tallbl PEIIIeHUs 3a/JaHUs UK 33/laua perieHa ¢
HEe3HAUUTeTbHBIMUA HeJJoUeTaMH, Pe3y/bTaThl Pab0ThI TIPe/ICTaB/IeHbI
TIPETo/IaBaTeto B CPOK.

BrITI0/THEHBI YaCTh 3TATIOB PellleHus 3a/laHus (3a/1aun) WM 3a7iaua peleHa ¢

XOPOILO
P He/loueTaMu, pe3y/IbTaThl paboThI Mpe/iCTaBIeHbI TIPETIOAABATe IO B CPOK.
BhIMO/THEHBI UaCThb 3TATIOB PeIeHus 3a/jaHus (33/jaui) WK 3a/laya pelieHa C
VZIOB/IETBOPUTEEHO CylleCTBeHHbIMU HeZJ0UeTaMU, pe3yJIbTaThl PA00THI Mpe/|CTaB/IeHbI
TIPEMo/IABATe 0, HO C OTK/IOHEHHUSIMU OT CPOKOB.
BhbIMno/iHeHbI He BCe 3Tarlbl BBITIOHEHHS 3a/jaHus (3a/jaui) UK BBITIOJHEHBI He B
HEeYZIOBIETBOPUTEILHO  TI0JTHOM 00heMe, TIPe/ICTaB/IeHO HETOTHOe OTIMCAHKe 3TATlOB BBIMOTHEHUS 3a/laHi
WU pe3y/ibTaThl paboThI He Tpe/CTaB/eHbl TIPerojaBaTeIto.
TJI0XO CTyJeHT He TIPUCTYTIA/ K BLITIOJIHEHUIO 3aZlaHui (3aay).




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO JUCLIIUIAHA, C()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0JjHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHMBAHMS:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /I OLEHKHU
chopMUpPOBaHHOCTH KoMIieTeHIMU YK-1

1 cemecTp
I'pynna, npuMepsl.

KoJib1j0 MHOTOUIEHOB Ha/| 3aJJaHHBIM KOJIBLIOM (11071eM). delMMOCTh B KOsblie MHorouseHoB. HO/I.
B3aumHO npocTbie MHOTOU/IEHBI

OcHoBHasi TeopeMa anre6psl Haf, 110/1eM KOMIUIEKCHBIX UMCeL.

HerprBoyMble MHOTOU/IEHBI Ha/| KOJIBL{OM LieJIbIX U [10J1eM pallOHa/IbHbIX YMCell.
[Mpu3sHak Jii3eHINITelHA HETIPUBOJUMOCTH

Koo MaTpul] HaZ 3alaHHBIM KOJbLIOM (T10J1eM).

OO6paTHast MaTpuLia

JIuneliHOe (BEKTOPHOE) TIPOCTPAHCTBO Haf, 1oJieM. [I[puMephl: MPOCTPaHCTBO FeOMeTPUUECKUX BEKTOPOB,
MPOCTPAHCTBO Pa/iyC-BeKTOPOB, aprMeTHUecKoe MPOCTPAaHCTBO Haz, roneM F,
MPOCTPAHCTBO MaTPHL] Haf, rosieM F, MPOCTpaHCTBO MHOTOUJIEHOB.



[pocTeiiiivie cyieACTBUSA U3 aKCUOM

JlunetiHast obonouka. JTuHeliHas 3aBUCUMOCTb. DKBUBA/IEHTHBIE CCTEMBI BEKTOPOB. Teopema o 3ameHe
OrnpepenuTens (JeTepMUHAHT) MaTPULIbI U €r0 CBOKCTBA.

Teopema Jlanaca.

ITpaBuno Kpamepa. O6patHas MaTpuria. PellleHrie MaTpUYHBIX YPaBHEHUH.

®opmyna bune—Kormu.

JIuHeliHble 0TOOpa)keHus (OMEPaTOpPkI), IeHCTBUSA C HUMH, UX MaTPHLIbI.

VuBapuaHTHbBIe moAnpocTpaHcTBa. CoOOCTBEHHBIE BEKTOPKI U UKC/IA.

XapakTepucTUUeCKUii MHOTOY/IEH JIMHEHHOTO Mpeobpa3oBaHusl.
BripakeHue ero ko3 @uiieHToB yepe3 3/1eMeHTbl MaTpULIbL.

2 cemecTp

EBkmupoBo (yHuTapHoe) npocrpaHcTBo. HepaBeHcTBo Komn—byHskosckoro-IlIBapiia.

N3oMop¢ri3M yHUTapPHBIX POCTPAHCTB.

JlvHeliHble IpeoOpa30BaHusl eBK/INUOBBIX U YHUTAPHBIX IPOCTPAHCTB.

CBsi3b JIMHEMHBIX TIPe0Opa30BaHui U OMTMHEHHBIX (GYHKIMKA B YHUTAPHOM TPOCTPAHCTBE.

ConpspkeHHOe npeoOpa3oBaHye, CBOHCTBA OMepaljuy CONPSDKEHUS

HopmarnbsHoe npeobpa3oBaHre YHUTaPHOTO MPOCTPAHCTBA, CYIeCTBOBaHHe Y Hero 6asuca 13 coOCTBEHHBIX BEKTOPOB
Teopema 0 HOpMaIbLHOM TTPe0Opa30BaHUM €BK/IUZ0BA MTPOCTPAHCTBA.

YHUTapHble ¥ OPTOrOHa/IbHbIe NTPeobpa3oBaHusl.

CorpspkeHHbIe TTpeoOpa3oBaHMsI.

3aKOH MHepLu.

Kpurepuii CunbBecTpa MoJI0KUTe/IbHOM OIpefie/IeHHOCTH, CBSI3b CO CKa/ISIPHBIM I1POM3Be/leHueM
OproroHanbHast KaaccuduKalys KpUBbIX U TIOBEPXHOCTeH -ro nopsifKa. VIHBapuaHThI M [10/yHBapHUAHTEI

Teopema I'amunbToHa—K5/11. MUHUMaNbHBIA aHHYMPYIOLIMN MHOTOY/IeH MaTpPULIbL.

JKoppaHoBa opMa MaTpHLIbL.



3 cemecTp

I'pymna, moArpymma, u3oMopdu3M TPyII.
[lukiuyeckye rpymbl ¥ UX MO PYIIIbI
Teopema Jlarpansxa

®dakTop-rpymnmna

Teopema o romomop¢ur3Max rpymnmn
Konsuo, noakonsno. Buas! Koser.
N3omopdu3m Kosnet.

Wnean

DaKTOpP-KOJ/IbLIO

Teopema o roMmomophu3Me KoJer|

Teno

KoneuHble 11osist (UKCIo 3/1eMEHTOB)
KoneuHsle 1osis1 (CyliecTBOBaHHUe U eIMHCTBEHHOCTh)

5.3.2 TumnoBbie 3apaHus (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBanHocTa KomnereHnuu OIMTK-1

1 cemecTp

Konbro. Kosbro BerueTos. I1ose BeiueToB

Kommnnekchble urcna. TpuroHoMeTpuueckas (hopMa KOMIIEKCHOT0 unc/a. CompspkeHHble Ynca.
HepaseHcTBo TpeyronsHUKa. Popmysia MyaBpa, KOpHU U3 eJUHULIBI.

[Ipon3BogHasg MHOrouneHa. BeijiesieHre KpaTHBIX MHOXKUTe/IeN

HenprBoarMble MHOTOUIEHBI HaJ, 11071eM. Pa3nokeHrie MHOTOU/IeHa Ha HETIPUBOAUMBIE
WHTeprionAuoHHbBIN MHOTOU/IEH. €

CuMMeTprYecKre MHOTOUJIEHBI U UX BhIpaKeHUe yepes 3/leMeHTapHble

Teopema IllTypma



CucreMbl TMHeMHBIX ypaBHeHUH. MeToz ["aycca Ux pelleHus], ero TPYJ0eMKOCTb, OLieHKa uuc/ia
ornepanyid. MaTtpuuHas UHTeprpeTanys Metoza ['aycca

BexTops! Ha IVIOCKOCTU U B NpOCTpaHcTBe. Onepanyy ¢ BeKTopamu. basuc Ha 110CKoCTY U B
npocTpaHcTBe. JlekapToBa NpsIMOYroJibHas U adp@rHHas cucTeMbl KOOPAMHAT

,HEJIGHI/IB OTpe€3Ka B 3d/laHHOM OTHOILI€EHHH.

CkansipHOe Mpou3BefieHre reOMeTPUYeCKUX BEKTOPOB U ero CBOWCTBA. BripakeHre CKasIsIpHOTO
TPOM3Be/IeHUs B MPSIMOYTOJILHOW 1 TIPOU3BOJIbHOU adh(HHHOM cHCTeMe KOOPAUHAT

PasmepHocTh 1 6a3uc IMHEeHHOro IPOCTPAHCTBA.
KoopauHatel BekTopa B 6asuce. VI30Mop(u3M TMHEHHBIX TPOCTPAHCTB.

Teopus crcrem uHeNHbIX ypaBHeHUU. Teopema KpoHekepa—Kanem. MHOXeCTBO pellieHui
CHUCTeMBI JIMHEHHBIX ypaBHEeHHUH, AiBa crioco0a 3aJaHusi IMHeHHOT0 MHOT000pa3usl.

Pa3uuHble BU/IbI 3a/JaHUS TIPSIMBIX U TIJIOCKOCTEH.

3a/jaur Ha HaXOXKJeHHe PACCTOSHUH U YTJIOB MEXXY TIPSIMBIMU U TIJIOCKOCTSIMH

CyMMBI TTOAMPOCTPAHCTB, 6a3uC 1 pasMepHOCTb CyMMBI. [IpsiMast cymma.

Vi3mMeHeHre MaTPUL{bl IMHEHHOTO 0TOOpaXkKeHusl TpU U3MeHeHnH 6a3ucoB. [Togo6re MaTpwui.
snpo, obpa3s, paHr, fedeKT TMHEHHOTO 0TOOpayKeHUsI.

Teopema o cyIiecTBOBaHMM COOCTBEHHOTO BEKTOPA HaJ, 11071eM KOMILIEKCHBIX YHCeT.

2 cemecCTp

HepaBeHcTBo TpeyronbHuka. Teopema [Tudaropa. JIuHeiiHast He3aBUCHMOCTb OPTOTOHATBHOM
CHCTeMbI HeHYJ/IeBLIX BEKTOPOB. 3allMCh CKa/SIPHOTO MMPOM3BeeHUHS Yepe3 KOOPAWHATHI.

ITpouecc oproronanusauuu I'pama—IlImuara.

HaxosxzeHue ncep/jopelljeHNs] HeCOBMeCTHBIX CHCTEM JIMHENHbIX YpaBHEHUH.
HaxoskieHre HopMa/bHbIX pellleHUi CUCTeM JTMHeHHbIX YpaBHeHUM.

O06mnem cucTeMbl BeKTOpOB. HepaBeHCTBO AziaMapa.

HEOTPI/IL[aTEJ'IbHOE CaMOCOIIpsIKeHHOE HPEOGPEIBOBEIHI/IG, H3BJ/IeUeHHE KBAJPATHOI'O KOPHA M3 HETO.



bunuHeiiHble (MosyTopanvHeliHble) U KBaZipaTHyHble (YHKLUM (DOPMBI) U UX MaTPULIbL.
V3MeHeHre MaTpULIBl KBa/[paTUUHOH (T10/TyTOpanMHeliHOW) QyHKLIWY NPU W3MeHeHHH Oa3uca.

Teopema Jlarparka u SIKoOH 0 MpYBeIeHUH CUMMETPUYHOM (3PMHUTOBOM) OUTMHEIHOM (POPMBI K
KaHOHHUYeCKOMY BUJY.

[TpviBeseHne KBagpaTUUHOM (POPMBI K TJIABHBIM OCSIM.

KpuBbie 1 moOBepXHOCTH -ro niopsiAKa. AdduHHas KiaccuyKalysi KpUBBIX U TIOBEPXHOCTEH -TO
rops/Ka.

DYHKLMY OT MaTpUL]

3 cemecTp

Teopema Kou.

[NoHsTHE CME)KHOrO KJlacca, CBOMCTBa
HopmanbHeIi1 flennrens Fpymibl
I'omomopgusm rpynn

EBK/IMJ0BBI KOJ/IBLIA.

T'omomopdu3m Kostery
XapakTepucTHKa oJis

Kputepuu oneHuBaHus (o1jeHOYHOe cpeCcTBO - KOHTPO/IbHBIE BONIPOCHI)

OneHka Kpurtepuu orjeHMBaHUS
CryzeHT fan pa3BepHYThIN OTBET Ha BCe BOMPOCHI U TIPU 3TOM
TPEBOCX0THO YACHT AAT pasBepryT P P
MPOZIEMOHCTPUPOBAJI 3HaHUE JOTIOJHUTEILHOTO MaTepraia.
OTJINYHO CryzeHT fan pa3BepHYThIN OTBET Ha BCe BOTIPOCHI.
OueHb XOPOLIO CTyJeHT ian OTBET Ha BCe BOIMIPOCHI, BO3MOKHO C He3HAUUTeIbHbIMU HeZJ0YeTaMH.
XOpOLIO0 CryzeHT OoTBeTU/I Ha OOJIBILYIO YaCTh BOMPOCOB C He3HAUUTETbHBIMU HeZJOUeTaMH.
VZI0B/IETBOPUTE/IEHO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYILI[eCTBEHHBIMU HeZI0UeTaMH.
[pu oTBeTe CTyI€HT AOMyCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
HEeY/I0B/IeTBOPUTE/ILHO
pellleHNH CTaHAAPTHBIX 3a/ad.
TIJ7I0X0 OTcyTCTBHE 3HAHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHUsl CTaHJapTHBIX




OueHka Kpurtepuu oLieHUBaHUs

3ajiau.

5.3.3 TunoBble 3ajjaHus (OLlEHOYHOEe CPeACTBO - 3ajiauH) A/ OIeHKH C(hOPMHPOBAHHOCTHU
kovmneTenuu OITK-1

Cemectp 1

. 10x* —13%° +15x* —18x — 24
1. HauTu panoHabHble KOPHU MHOrOU/IeHa
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2. TocTpouTh UHTEPHOSIIIMOHHBIN MHOTOWIEH B hopme HuioTOHA
CemecTtp 2

1. TToBepXHOCTh 3a/laHa ypaBHEHHEM B IeKapTOBOi MPsAMOYTO/ILHOM CUCTeMe KOOpAUHAT. Haiitu
KaHOHMUECKYH) CUCTeMY KOOPJMHAT U KAHOHUUECKOe YPaBHeHHe TOH
—x* —9y% +6xy+50x 50y —152-100=0
MOBePXHOCTH: = * oW F2na=ob
l 2
2. TIpuBeCTH KBafpaTHUHyH0 (GYHKLMIO K [JIABHBIM ocsiM 7Y — 3% T 43y —4xz+8)z

Cemectp 3

.
1. B mose BLIYETOB 10 MOAY/I0 11 HAWTH KOpHKM MHOrou/ieHa + 3x+7.

(a b)

l—b aJ
2. O6pa3yeTt 1 MHOXXKeCTBO MaTpHL] BUJA , Tie a,b u3 Z7 Konbljo, 11ojie

KpuTepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kpurtepun oLieHUBaHUs

OrmvicaHBbl BCe 3Tarlbl PelieHus 3a/JaHus, Pe3y/IbTaTbl PabOTHI Mpe/iCTaBIeHbI
TPeBOCX0HO TIperozaBaTesio B CPOK, MPU 3TOM NIPUMeHeH TBOPUeCKUI MOXO0/, K pellieHuI0
HecTaH/lapTHBIX 3a/au.

OmnwrcaHbl BCe 3Tallbl pellieHus 3a[jaHusi, pe3y/IbTaTkl pab0ThI MPe/CTaBIeHbI
TIPETo/IABaTeo B CPOK.

OT/IMYHO

BhINoTHeHbI OCHOBHBIE 3Tarbl PelleHus 3a/laHus /I 3a/laua pelieHa C
OYeHb XOpOLI0 He3HauWTe/IbHbIMU HeJjoueTaMy, pe3y/ibTaThl paboThI ITpe/iCTaB/IeHbl
TIPerio/laBaTesiio B CPOK.

BrITI0/IHEHBI UaCTh 3TaroB pellleHus 3aZlaHus (3aiauu) Wid 3ajjaua peliieHa C
XOpOILIO0

HeJ|0YeTaMH, pe3y/bTaThl pabOTHI ITPeZCTaB/IeHbI TIPEo/jaBaTe o0 B CPOK.

YA0BJIETBOPUTENTBHO BhInonHeHb! YyacTh 3TaroB pelleHus 3aaHus (3ajaun) Wi 3ajiaua pelieHa C
CyIIleCTBEHHBIMU HeJI0UeTaMU, Pe3yJIbTaThl PA0OTHI MPe/[CTaB/IeHbI




OueHka Kpurtepuu oLieHUBaHUs

rnperoaBaTe/ito, HO C OTK/IOHEHUAMUA OT CPOKOB.

BhITNo/THeHbI He BCe 3Tarbl BBITIOJTHEHUS 3a/jaHus (3a/1aui) WU BITIOJTHEHBI He B
Hey/IOBJIETBOPUTE/IBHO  TIOJTHOM 00beMe, Mpe/iCTaB/IeHO HEIOTHOe OMMCaHKe TAIloB BBITIOIHEHUS 3a/laHui
WM pe3y/bTaThl paboThl He Mpe/CTaB/Ie bl ITPerojaBaTeto.

TJIOXO CTyieHT He TIPUCTYTIa/ K BBIMIOJTHEHUIO 3a/laHui (3a7au).

6. YueOHO-MeTOfMUeCcKOe 1 HH(}OpMaoOHHOe o0ecrieyeHHe JUCHHMILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. BeknemuiiieB [Imutpuii Bnaaumuposuu. Kypc aHa/MTHUYeCKoi TeOMeTPUU 1 JIMHEeHHOU anreOpsl :
yueOHUK /il CTYZIEHTOB BY30B. - M31. 11-e, ucrip. - M. : ®usmatut, 2007. - 312 c. - ISBN 978-5-9221-
0691-7 : 296.00., 44 5K3.

2. Kypom A. T'. Kypc Bbiciieii anredps : yueOHUK A1 By30B / Kypoi A. T'. - 24-e u3g., ctep. - CaHKT-
[TetepOypr : JlaHb, 2023. - 432 c. - PekoMeHz0BaHO MuHHcTepcTBOM 06pa3oBaHus P® B KauecTBe
yueOHHKa /IJIsl CTy/IeHTOB BBICIIMX YueOHBIX 3aBe/|eHUi, 00yJaroluXcsl TI0 CTeLaibHOCTSIM
«Matematuka», «IIpukiasHas maTeMaTuKa». - KHura us kosuiekiuu Jlanb - Matemaruka. - ISBN 978-5-
507-46865-2., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=863501&idb=0.

3. BeknemuiieBa JIrogmuna AHatosibeBHa. COOPHUK 3a/1ay 10 aHaTUTUUeCKOW reOMeTPUH U JTMHEHHON
anrebpe : [yue6. mocobue] / mog pex. . B. beknemutesa. - U3z, 2-e, nepepab. - M. : ®usmaraur, 2006.
- 496 c. - ISBN 5-9221-0010-6 : 358.00., 14 3k3.

[ononHuTebHAs TUTEpaTypa:

1. TIpockypsikoB U. B. C6opHUK 3a7au 110 JiuHelHoM anredpe / ITpockypsikos U. B. - 16-e u3g,., ctep. -
Cankrt-ITetepOypr : Jlaub, 2022. - 476 c. - bubnuorp.: A0CTyIHA B KapTOuKe KHUTH, Ha caiite DBC JlaHb.
- Knura u3 konnekiuu Jlane - Maremartuka. - ISBN 978-5-8114-9039-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781523&idb=0.

2. ®agpeeB [Imutpuii KoHcTaHTHHOBUY. 3a/1auu T10 BhICIIel anrebpe : yueb. mocobue Ajisi CTyZEeHTOB
BY30B, 00yUaroIuXcs 10 MaT. CrieluaabHOCTAM. - M3x. 17-e, crep. - CII6. : Jlanb, 2008. - 288 c. -
(Knaccuueckasi yueGHast iureparypa no mareMaTrke) (Knaccuueckue 3a/jadyHAKA U PAKTUKYMBI)
(Yuebnuku 715 By30B. CrieljuasibHasi uTepatypa). - ISBN 978-5-8114-0427-8 : 232.80., 118 3k3.

[TporpammHOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIAHBI):

http://www.lib.unn.ru/ Yuausepcuretckas 6ubmoreka ONLINE http://www.biblioclub.ru
bubmoTeka "Jlanp" http://e.lanbook.com/

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHHEeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU



cpeAcTBaMU 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroToBku/crerianbHocty 09.03.03 - [MpukiagHas nHGoOpMaTHKa.

Artop(bl): YupkoB Anekcasip FOpbeBuu, KaHAuaaT GU3MKo-MaTeMaTUUeCKHUX HayK, JOLeHT.
3aBenytomumii kadeapoii: 3omoteix Hukonait FOpbeBuu, 10KTOp (hM3UKO-MaTeMaTUUeCKHUX HayK.

ITporpamMmMa oo6peHa Ha 3ace/jlaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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