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YuebHas mporpaMma cocTaB/ieHa Ha OCHOBE THUIIOBOro ydeOGHoro miaaHa Ne G 31-1-
011/mp-tun ot 31.03.2021 u yueGuoro miana G31-1-018/y4. ot 25.05.2021.

COCTABUTEJINA:

Benssm-KpuBen Banepuii BamjaBoBuu — 3aBenyromuii kadenpoil BbIcHIei
anreOpsl U 3alMTEl UHPOpMaIUU benopycckoro rocyaapCTBeHHOTO YHUBEPCUTETA,
IOKTOp (PU3UKO-MaTeMaTUUECKUX HAyK, Ipodeccop.

PEIIEH3EHT:

Bbanamenko Buranuii BnagumupoBud, 1011eHT Kadeapbl TeOMETPUH, TOTTOJOTHH H
METOIMKHU TMpEenojaBaHusl MaTeMaTHKd MeXaHWKO-MaTeMaTH4ecKoro ¢axyibrera
BbI'Y, xannunat ¢pu3nKo-MaTeMaTUYECKUX HAYK, TOLEHT.

Bycen Tarbsina CepreeBHa, Hay4dHbIN COTPYIHHMK oThena anreopsl MHCcTUTYTA Ma-
tematuku HanmonansHolt Axkanemun Hayk Pecny6nuku benapycu, kannunar ¢husu-
KO-MaTeMaTH4eCKuX HayK.

PEKOMEH/IOBAHA K YTBEPKAEHHUIO:

Kadenpoii Beicieii anreOps! u 3amuTsl nHbpopMaiuu BI'Y
(mpotokoin Ne 12 ot 29.06.2021);

Hayuno-meroandeckum coBetoM BI'Y
(mpotokon Ne 7 ot 30.06.2021)

3aB. kadenpoii BeICIIel anreOpsl

¥ 3alUTHl HHPOPMALUH, TIpodeccop B.B. bensm-Kpuseiy




HOACHUTEJIBHASA 3AIIMCKA

esu 1 3a0a4u y4eOHOM TUCHMILIMHBI

VYyeOHast nucummuinHa «AnreOpa W Teopus uucen» sBIserca 0a30BOM s
npenojaBaHusi OOJBIIMHCTBA MATEMaTUYECKUX KypcoB. Llenapio IUCHUIIIMHBI
«Anredpa 1 TEOpHs YHUCEI SABIAETCA U3JI0KEHUE OCHOB COBPEMEHHOM anreOphl.

OO0pa3oBaTeqbHast Hedb: OOYYUTh CTYAEHTOB (yHAAMEHTAIbHBIM METOJaM
oOmieit anreOphl, JUHEHMHOW aireOphl, TEOPUU YHUCEN; O3HAKOMUTh C OCHOBHBIMU
anredpanvyecKuMu CTPYKTypaMHU — TpyHIaMu, KOJIbLIAMH U TIOJISIMU; CO3JaTh 0asy
JUIS OCBOCHUSI OCHOBHBIX MOHSITUN U METOJI0B COBPEMEHHOM MaTEMAaTUKH.

Pa3BuBamomas mneiab: QOpMUPOBAaHUE Yy CTYACHTOB OCHOB MAaTEMaTHYECKOI'O
MBIIIJIEHUS; 3HAKOMCTBO C METOJaMU MaTeMaTHYEeCKHUX J0Ka3aTelIbCTB; M3y4YeHHUE
QJITOPUTMOB PEIICHUS KOHKPETHBIX MAaTeMaTUYeCKUX 3a/iad; MPUBUTHE CTYIEHTaAM
YMEHHSI CaMOCTOSITEIbHO H3y4aTh Y4eOHYI0 W HayyHYIO JIMTEepaTypy B 00JacTu
MaTEeMAaTHKHU.

OcHoBHBIE 32/1a4H, PellIaeMble B paMKaX U3yUEeHHs TUCHMIUIMHBI «Anreopa u
TEOPHS YUCEII»:

—03HAKOMUTH CTYACHTOB C (yHIaMEHTAIbHBIMU TIOHATHUAMH M METOJaMH
JTUHEWHOU anreOpbl. M3y4uTh MaTpUIIBl M ONPEACTUTENN, METObI PEIICHUS CUCTEM
JMHEWHBIX YPABHEHHM, TEOPUIO BEKTOPHBIX MPOCTPAHCTB U JIMHEWHBIX ONEPATOPOB,
TEOPHIO KBAJPATUYHBIX U OUITUHEHHBIX (HOPM;

—M3yYUTh KOMIUIEKCHBIE YHCIIA U MHOTOYJICHBIL;

—pa3BUTh Yy CTYJEHTOB aHATUTUYECKOE MBIIUICHHE U OOIIYI0 MAaTEMaTUYECKYIO
KyJIbTYpY;

—TMPUBUTH CTYJEHTAM yYMEHHE CaMOCTOSITEIIBHO M3y4yaTh YUYEOHYI0 M HAyYHYIO
JTUTEPATypy B 00JIaCTH MaTEMATUKH.

MecTto y4eOHOM AMCUMIUIMHBI B CHUCTEME IMOArOTOBKM CHEIUATIUCTA C
BBICIITUM 00pa30BaHUECM.

Y4eOHasi NUCIMIUIMHA OTHOCUTCA K MOAYJdI0 «Anredpa u reomerpus» 1
rOCy/IapCTBEHHOIO KOMIIOHEHTA.

CBsi3u ¢ ApyruMu y4eOHBIMU TUCIUIUIMHAMH, BKIIIOUasl y4eOHbIC AUCITUTUTHHBI
KOMITOHEHTa YUYPEXKJACHHs BBICIIETO 00pa30BaHUs, MUCUUIUIMHBI CTHCIHAIA3AINN U
APp.-

Hucrumumaa  «Anrebpa W Teopuss dYHCEN» ABIAETCS 0a30BOM IS
npenojaBaHusi OOJBIIMHCTBA MaTeMaTUYECKUX KypcoB. Haubonee TecHOl sBisieTcs
CBA3b JIAaHHOW JHUCIUIUIMHBI C TaKUMU JAUCHUIUIMHAMH KakK «AHamuTH4YecKas
reoMeTpus», «MaremaTudeckuil ananuszy», «Juddepennnanbabie ypaBHEHUS.

TpeOoBaHus K KOMIIETEHIUSAM CIENUATINCTA



OcBoeHue y4yeOHOM NUCUMIUIUHBI «AnredOpa W TEOpHUS YHUCET» JTOJIKHO
obecieunth  (popMupoBaHHME  cleaylomieil — 0a30Bo  mpodeccCHOHATBLHOM
KOMIIeTEHIM U

BIIK-5. IlpuMeHSATh OCHOBHBIE alreOpanvyeckue U Te€OMETPUYECKUE TOHSATHUSA,
KOHCTPYKIIMM ¥  METOAbl JUIsl PEIICHUS TEOPETHYECKUX M  MPUKIATHBIX
MaTeMaTH4ECKUX 3a/1a4.

B pesynbTare u3ydyeHust yaeOHON JUCIHUIUIMHBI CTYIEHT JOJIKEH |
3Hamb:

—OCHOBHBIE MOHATHS U PE3ybTaThl JIMHEWHON alreOpbl, TEOPUU OMIIMHEWHBIX U
KBaIpaTUYHBIX (HOpPM;

—METOJbl J0Ka3aTEIbCTB BAXXHEWILIHUX pE3yJbTATOB, H3y4aeMbIX B paMKax
y4eOHOU TUCIMIUTMHBI «ANreOpa U Teopus Yucen»,

—aJITOPUTMBI PEIlIeHUs 3aa4 1o anredpe;

ymemp:

—BBITIOJIHATD JICHCTBUSL C KOMIUIEKCHBIMM YHCJIaMU B alreOpanyeckod W
TPUTOHOMETPUYECKON PopMe, U3BJIEKATh KOPHU U3 KOMILJIEKCHBIX YHCEN, IPUMEHSTh
dbopmyny Myaspa;

—BBIYUCIATH ONIPEACIUTENH;

—BBITIOJIHATH ONEPAIIMH Ha/l MATPULIAMU;

—peniaTh CUCTEMBI TUHENHBIX YPABHEHUI;

—HaxXOJuTh ©0a3uc BEKTOPHOTO TMPOCTPAHCTBA, CYMMBI U TEpPECEUCHHUS
HOJIPOCTPAHCTB, KOOPJAMHATHI BEKTOpa B 3aJaHHOM 0Oa3uce, HaXOAWTh pPAaHT
MaTpUILbl U CUCTEMBI BEKTOPOB;

—HAXOJUTh COOCTBEHHBIC 3HAYEHHUS] M COOCTBEHHBIE BEKTOPHI MATPHUIBI H
JIMHEWHOTO OTMEPATOpa;

—TMPUBOJIUTH KBAJPATUUHYIO (HOPMY K KAHOHUYECKOMY BUITY;

—I[PUBOJUTH OPTOTOHAIBHBIN ONEPATOP K KAHOHUYECKOMY BUILY;

—HAXOJUTh OPTOHOPMHUPOBAHHBIM 0a3uc, OPTOTOHAJIBLHOE JIOMOJHEHUE K
MIOAIIPOCTPAHCTBY;

enaoemay:

—OCHOBHBIMU HAaBBIKAMH PEIICHUS 3a]ad, CBA3aHHBIX C JIMHCWHOW anreOpow,
MHOTOWICHAMH, KOMIUIEKCHBIMM 4YHCJIAMH, KBaJpaTUYHBIMA M OWJIMHEWHBIMU
dbopmamu, rpyrnaMu, KOJIbIIaMHu U TIOJISIMH,

—METOJaMH  JJOKA3aTeJIbCTB OCHOBHBIX TEOpPEM, BCTPEYAIOLIUMXCSA B Kypce
«Anrebpa 1 TeopHUs YUCEI».

— HaBBIKAMHM caMOOOpa30oBaHMs M CIIOCOOAMU HCIOJb30BaHUS — ammapara
anreOpsl sl MPOBEICHUSI MAaTEMAaTUYECKUX U MEXKIUCUUIUIMHAPHBIX UCCIIe10BAHUH.

Crpykrypa y4yeOHOM JUCHUATLIMHBI



JHuciumnHa u3y4yaetcs B 1 m 2 cemecTpax Ha JHEBHOM (opMme MOoaydeHHs
BBICIIEr0 00pa30BaHus.

B cooTBeTcTBUM ¢ y4eOHBIM IJIaHOM CHELMAIBHOCTU HA U3YYEHUE JUCHUILIMHBI
orBogutcs 210 yacoB, B TOM uwucie ayauTopHbIX 3aHiaTHid — 140 yacoB, U3 HHX
nekiuu — [0 daco, nabopatopHbie paboThl — 60 wyacoB u ympapisemas
caMocTosiTeabHas padota — 10 yacoB, U3 HUX:

1 cemectp — Bcero 108 vacoB, B TOM yuCie ayIUTOPHBIX — 72 4Yaca, U3 HUX
neknuu — 36 uyacoB, JabopatopHble pabotei — 30 yacoB, ympaBisemas
camocTosTeNIbHas paboTa — 6 4acos.

TpyaoeMkocTh y4eOHON JUCHUIUIMHBI COCTABISET 3 3aUETHBIE €ANMHUIIBL;

dopma TeKyILIeH aTTeCTalluu — YK3aMEH.

2 cemectp — Bcero 102 yaca, B TOM 4ucie ayAMTOPHBIX — 68 YacoB, U3 HUX
neknuu — 34 wdaca, naboparopHbie pabotel — 30 4yacoB, ympasisemas
camocTosiTelbHas pabora — 4 yaca.

TpynoeMkocTh yd4eOHON JUCIUTUIMHBI COCTABISET 3 3aUETHBIC €AMHUIIBI.

dopma TekylIeH arTecTaluy — 3a4eT U DK3aMeH.



COILEPKAHUE YYEBHOI'O MATEPUAJIA

Tema 1. Apudpmeruka neanix uncesn. KommiekcHbie yucia.

Teopema o nesneHnn ¢ OCTaTKOM JJIs Ledbix ynces. AnroputM EBknmmnna. HO/J
n HOK wmenbix uyumcen. OmnpeneneHUe KOMIUIEKCHBIX YHCEIN, CONPSIKEHHBIE
KOMIUIEKCHBIE 4YHCla. TpuroHomerpuueckas (opma KOMIUIEKCHOTO YHCIA,
dbopmyna MyaBpa, reoMeTpus omnepaiuii HaJ KOMIUIEKCHbIMHU unciiamu. KopHu n-
Ol CTENEHW U3 KOMIUIEKCHOIO 4YHCa, KOPHM N-OM CTENEHW U3 €IAUHULBI,
NepBOOOpPa3HbIE KOPHU U UX CBOWCTBA.

Tema 2. MaTpuubl 4 oniepanuy HAX HUMHU.

[IpsmoyronbHbIE MaTpUIlbl, PABEHCTBO MATPUI], CIOXKEHHE W YMHOXKCHUE
MaTpulbl Ha CKajsip, TPAaHCIOHMPOBAHUE MATpPUL. YMHOXKEHUE MAaTpHUIl,
aCCOLIMAaTUBHOCTh YMHOXXEHHUSI MATPHI], CBSI3b MEXKIY ONEpalUsIMHU CIIOXKEHHUS,
YMHOKXEHUSI W TpPAaHCHOHUpOBaHUs Matpul. Meton ['aycca pemeHuss cucrem
JIMHEVHBIX YPaBHECHUM.

Tema 3. IlepectaHoBKM HW mnNoOACTAHOBKHM. OmpeneaureJu W HX
NpUMEHEeHHe.

Uucno nepecTaHOBOK KOHEUHOTO MHOKECTBA, YETHOCTh MEPECTAHOBKH, YHUCIIO
YETHBIX (HEUETHBIX) TIEPECTAHOBOK KOHEYHOro MHOXkecTBa. [lojcTtaHoBKH,
YMHOKEHUE MOJICTAHOBOK, YETHOCTh IMOACTAHOBKH, PA3JIOKEHUE MOJCTAHOBKH B
OPOU3BE/ICHHE  HE3aBUCHUMBIX IMKIOB W  IPOU3BEICHHE  TPAHCHO3ULIUM.
Onpenenenue omnpenenutens u ero cBoictBa. Teopema Jlannaca. Iloctpoenue
obpartHoit Matpunipl. Metoa Kpamepa pelieHust CUCTEM JTMHEHHBIX YPaBHEHUH.

Tema 4. MHOro4JieHbI OT OJIHO¥ MepeMeHHOM.

Onpenenenue MHOro4jieHa OT OAHOM NEPEMEHHOM, Teopema O ACJICHUHU C
octatkom, HOJI u HOK wMHorowieHoB. Pa3ioxkeHue MHOTo4JIeHa Ha
HENPUBOJUMBIE  MHOXHTenU. Teopema be3dy, cxema [Topuepa. KopaHu
MHOTOWIEHOB, KpaTHble KOpHU. OCHOBHAsI TeOpeMa areOpbl KOMILIEKCHBIX YHCEIL,
dbopmynbl Bueta, HenpuBoArMBbIE MHOTOWICHBI Haf [| u [ .

Tema 5. AnreOpandeckas onepamnus, NOHATHE TPYNIIbI, KOJbLA, MOJIS.

Onpenenenne OWHApHOW anreOpandecKod omepalui, HEeUTpPaIbHBIA U
CUMMETPUYHBIN 351eMeHTbl. OnpeaeneHuss U IpuMepsl TPYyMI, KOJEl, MoJed U ux
CBOMCTBA.

Tema 6. BekTopHbIe IPOCTPaHCTBA.

Onpenenenne u mnpumepbl. Cucrema 00pa3yronuX, KOHEYHOMEpHBIE
npocTtpaHcTBa. JIuHelWHas 3aBUCHMOCTb BEKTOpPOB. basuc, pa3MepHOCTb.
Koopaunatel BekTopa, UX U3MEHEHHE NpU U3MEHeHUU Oa3zuca. MaTpuna nepexoa.
Panr cucremsl BekTopoB. Panr marpuiel. [loampocTpaHCTBO, €ro pa3MepHOCTb.
CymMmma u nepecedeHure MoANnpoOCTPAHCTB, CBA3b UX pazMmepHocTel. [Ipsamas cymma
ITOAIIPOCTPAHCTB.



Tema 7. Cucrembl JMHEHHBIX YPABHEHUIA.

Cuctembl JIMHEMHBIX YpPaBHEHMM, OJHOPOJHBIE CHCTEMBI. Teopema
Kponekepa—Kanemmu. ®@OyHpaMeHTalIbHAas CUCTEMA PELICHUN. Crpykrypa
MHOJKECTBA PELICHUM NTPOU3BOJIBHON CUCTEMBI JIMHEUHBIX YPABHEHHUN.

Tema 8. JIuHeiitHbIe OnIEPaTOPHI BEKTOPHBIX IPOCTPAHCTB.

JluneiHslii omeparop, ero saApo u o6Opa3. Panr m pedexr. Matpuua
JIMHENHOrO0 oneparopa. M3MeHeHne MaTpuLbl OIepaTopa IpU MEPEeXone K Ipyromy
0a3ucy. AnreOpavueckue AEWCTBHS HaJA JUHEHHBIMU omnepaTopamMu. Martpuia
KOMITO3ULIUM ¥ CYMMBbI JINHEWHBIX ONEpPaTOPOB. Y CIOBUS 0OpAaTUMOCTH ONepaTopa.
NuBapuantHoe mnoanpocTpaHcTBO. CyXeHHe omeparopa Ha HWHBApUAHTHOE
NOANPOCTPAaHCTBO. Marpuua omnepatopa Ipd  HAJIUMYMM  WHBAPUAHTHOIO
NOANPOCTPAHCTBA, TMPU  PA3J0KEHUUM IMPOCTPAHCTBA B  NPSIMYIO CYMMY
MHBapUaHTHBIX oANpPOcTpaHcTB. COOCTBEHHOE 3HAUEHHE M COOCTBEHHBIH BEKTOP
oreparopa.

Tema 9. Kopnanosa HopmaJjibHass popMa MaTpHil.

XapaKTepUCTUYECKU MHOTOWIEH Marpulbl. OmpeneneHne U IMOCTPOCHUE
HOopMasbHOU Gopmbl JXKopaana (0e3 nokazarenbcTBa). MUHUMAIbHBIN MHOTOYJICH.

Tema 10. bunuHeliHbIe M KBaAPATHYHBIE (DOPMBI.

bununeitnpie u kBajgpaTudHbie (OPMBI Ha BEKTOPHBIX IPOCTPAHCTBAX.
Kanonuueckuii Bua. [IpuBenenue kBagpaTuyHoi (OPMBI K KAHOHUYECKOMY BHITY
Metonom Jlarpanxa. HopmanbHbIi BHJ BEIIECTBEHHOW MW  KOMIUJIEKCHOM
KBaJApaTUYHBIX (opM. 3HaAKOOMpeAeIeHHbIE KBaJapaTU4YHbIC (GOPMBI, KpPUTEPHUI
CunbBecTpa.



YYEBHO-METOJUYECKAS KAPTA YYEBHOM JIJMCIIUTIJIMHBI
JlneBHas dopma nosydeHus o0pa3oBaHUs

KouunyectBo @
= R
- Ha3zBanue pasagena, TeMbl ayAHTOPHBIX YACOB S §
=] = © =2 al =7
5 =
= 2 og = E_ 2 ¢ =
) = |9 5 % 5 = >
S = |F qd & = Q 9 =
=" = = = < 4 S @ 9 -
2 | = < 5T E 8 2o
o |z 9 E ) == =
= = |le = © 5 =7 5
S 3 2 95| & Z | & E
n i = ) S 5
1 cemecTp
1 | Apudwmernxka LEJIBIX gyucen, | 8 8 YCTHBIHN OIpOC
KOMILJIEKCHBIC YHCIa.
2 |Marpunsl u  omepauuu  Hax | 8 6 2 | KonTtponbHas
MaTpPUIIAMH. pabota
3 | IlepecTaHoBKH, MOJCTAaHOBKH. | 8 8 2 | YyCTHBIH OMPOC
OrnpeaenuTeny U ux MPUMEHEHHE.
4 | MHOTOWICHBI OT onHOM | 8 6 YCTHBIN OMpOC
IIEPEMEHHOM.
5 | Anrebpanyeckas onepauus, | 4 2 2 | KonTponbHas
MOHSITHE TPYIIIbI, KOJbLA, MOJIS. pabota
Bcero 3a cemect 36 30 6
P
2 cemecTtp
6 | BekropHbIe MpOCTpaHCTBA. 10 10 YCTHBIN OIIpOC
7 | CucteMbl JINHEWHBIX YpaBHEHHH. 6 4 2 | KonTtposnbHas
pabota
8 | JluneitHbie onepaTopbl BEKTOPHBIX | 6 6 YCTHBIN OMPOC
IPOCTPAHCTB.
9 XKopnanoBa HopmanbHas ¢dopma 4 4 YCTHBIN OTPOC
MaTpHII.
10 bununeliHple W KBaJgpaTHUYHBIE 8 6 2 | KonrponbHad
OPMBL paborta
Bcero 3a cemect 34 30 4
P
Bcero o kypcy 70 60 10




NHO®OPMALNNOHHO-METOANYECKASA YACTD

IlepeyeHb OCHOBHOM JIUTEPATYPbI
1. [TomoB B.C. Jluneiinas anreOpa: yueOHoe mocobue. MockBa: M3paTenbcTBO
MI'TY, 2016. - 251 c.
2. KouetkoB E.C., Ocokun A.B. Jluneitnas anre6pa: yueOHoe mocoOue. MockBa:
®opym, 2016. - 414 c.

3. ITantuna U.B., Kynpusnosa M.A., XaputonoB C.B. Anrebpa u Tteopus 4ucen:
yuyeOHOe MocoOue AJis CTYCHTOB BBICIIMX YYEOHBIX 3aBEICHMM, 00y4arolUXCs
no Hampasienuto "llpuknagnas wmatematuka (mo ob6aactam)". Mockaa:
Cuneprus, 2019. - 155 c.

. Bunorpanos M1.M. OcHoBbl Teopun uucen. M.: Jlenang, 2020.

. Koctpukun A.W. Beegenue B anre6py. T. 1-3. M.: MITHMO, 2020.

. Bun6epr 2.b. Kypc anre6pst. M.: MITHMO, 2019.

. bensimi-Kpuseny B.B., Ilynunckuii I'.E. Jlekuuum u cemuHapbl mo anreOpe:

~N O O &~

OCHOBHBIE TIOHSTHS anreopsl U Teopuu uncesn. Munck: BI'Y, 2015. 152 ¢c. 116 c.

8. bensimi-Kpuseny B.B., [lynunckuit I'.E. Jlekuuu wu cemuHapsl mo anreope:
rpyIIsl, Koaeua, nois. Munck: bI'Y, 2015. 152 c.

9. MunoBanoB M.B., Teimkesuu P.U., ®enenko A.C. Anre6pa u aHamuTHUecKas
reometpus. T. 1. Mu.: Amandes, 2001.

10. MunosanoB M.B., Tonkaues M.M., Teimkesuu P.U., ®enenko A.C. Anrebpa u
aHajmutudeckas reometpus. T. 2. MHu.: Amandes, 2001.

11. T'enpdpang .M. Jlekuuu no nuHeiHOM anredpe. M.: MITHMO, 1998.

12. bypayn A.A., Mypamko E.A., Tonkaues M.M., ®enenko A.C. COopHUK 3a1a4
1o ayiredpe M aHaJTuTHYECKOr reomeTpuu. MH.: YHuBepcuteTckoe, 1999.

13. MonaxoB B.C., byznanoB A.B. Anre0Opa u Teopust uncein: MpakTUKyM. MUHCK:
Mza. uentp BI'Y, 2007.

14. TIpockypskos 1. B. Coéopuuk 3anau no nuHeriHoN anredpe. Cankr-IletepOypr,
Mocksa, Kpacnonap: Jlans, 2010.

IlepeyeHb TONOJHUTENBHON JUTEPATYPBHI

1. Asiepmoun K., Poyzen M. Krnaccudeckoe BBEEHHE B COBPEMEHHYIO TEOPHIO
yucen. M.: Mup, 1987.

2. Bunb6epr 2.b. Kypc anre6pst. M.: MITHMO, 2019.

3. Jlenr C. Anrebpa. M.: Mup, 1968.



IlepeueHb pekoMeHAyeMbIX CPEJICTB JUATHOCTUKH U METOAUKA (POPMUPOBAHUS
HTOIrOBOM OLICHKH

®opMoil Tekylieil aTTecTaluy Mo JUCHUIUIMHE «Anredpa U Teopus 4yucea»
y4€OHBIM IUIAaHOM MPEAYCMOTPEH 3a4€T U FK3aMEH.

KonTpone paboTbl cTyneHTa TOpOXOoguT B (OpMEe YCTHBIX OIPOCOB,
BBITIOJTHEHUS CAMOCTOSITEIBHBIX pa0OT M MPAKTUUECKUX YIPaKHEHUN B ayJUTOPUH,
KOHTPOJBHBIX paboT. 3aJaHusg K CaMOCTOSITENbHBIM paboTaM COCTaBIISIIOTCA
COIJIaCcHO COZAEpKaHUI0 Y4eOHOro MaTtepuaia.

3a4eT Nmo JUCLMIUIMHE BBICTABISIETCA B CIy4dae CHA4M BCEX KOHTPOJIBHBIX
pabor. PeilTuHroBas oOl€HKAa TNPEIyCMaTpPUBAET MCIOJb30BAHME  BECOBBIX
KO3 (OUIIMEHTOB 1711 TEKYLIEr0 KOHTPOJIS 3HAHUW U TEKYIlled aTTecTallui CTYJIEHTOB
10 TMCIUIUINHE.

[IpumepHble BecoBble KOADPUIIMEHTHI, ONpPENENAIOUe BKIaJ TEKYILEro
KOHTPOJIS 3HAHUH U TEKYIIEH aTTeCTAllUU B PEUTUHTOBYIO OLICHKY:

@OopMHUPOBAHUE OLIEHKH 34 TEKYIYIO YCIIEBAEMOCTbD:

— BBITIOJIHEHUE KOHTPOJIbHOM paboThl — 50 %;
— yctHbIe onpockl — 50 %.

Hrorosas onenka popmupyercs Ha OCHOBE 3-X TOKYMEHTOB:

1. IIpaBuiia mpoBeaEHUS ATTECTAIIMU CTYJIEHTOB, KypCAHTOB, CIIyIIATENEH MpH
OCBOCHHMH COJEpKaHMs 00Opa30oBaTeIbHBIX MPOTpamMM BBICIIETO0 0O0pa3oBaHUSA
(ITocranoBnenne MunuctepcTBa oOpaszoBanus Pecnyonuku bemapycs Ne 53 ot
29.05.2012 r.).

2. ITOJIOXKEHUE o pedTHHroBO# CUCTEME OIEHKH 3HAHWK OOYYaroNIuXCs I0
yueOHOU auciuiinae B bemopycckom rocymapctBeHHoM yHubepcutere (IIpukas
pekropa BI'Y Ne 189-O/] ot 31.03.2020).

3. Kpurepuun oneHkM 3HAHMK M KOMIIETCHIIMH CTyaeHTOB 1o 10-OamibHOM
mkane ([lmcemo Munncrepcta obpazoanusi Pecriyonuku benapyces ot 22.12.2003
r. Ne 21-04-1/105).

PelitunroBasi oreHkKa MO MUCHIUIUIMHE PACCUUTHIBACTCS HA OCHOBE OIICHKU
TEKyIIeH yCIeBAa€MOCTH U JK3aMEHAIIMOHHOW OIEHKH C YYeTOM HX BECOBBIX
kodddummentoB. Bec omneHkn 1o Tekymed ycrneBaemocTu coctaBiser 40%,
sK3aMeHaImoHHas oneHka — 60%.
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IIpumepHbIii IepeYeHb 3aJaHU A1l YIIPABJIAEMOM CAMOCTOATEIbHOM
padoThbI

Tema 2. MaTpuubl 1 onepanuu HaJx HUMH. (2 4)

IIpumepHbIii IepeYeHb 32 aHUi

. ABe kBagpatHele Martpurnsl A u B Ha3pBaroTCS mNEepecTaHOBOYHBIMHU, €CIH
AB = BA. Jlokaxwure, uto eciiu Matpuiibl B,C mnepectanoBounsi ¢ A, 0 B+C u
BC rtaxke nepectaHOBOYHBI ¢ A.

. Jlokasats, uto eciu Matpunbsl A u B nepecranosounsl, To (A+ B)" = ZH:C; A'B™.
i=1

1 2

i =2
. Berunciute BC u CB',rne B=| -2 4|, C :[1 3_).
|
-1 -2
) 1 2-i 1 3 1 -5
. Berauciuts AA° u f(B), rme A= . , B= ,
3 1 1-21 -1 1 4

f(x)=—-x*+3x-6.

. A mMatpuist C:{_ll Zj u moauaoMa f(X)=X>—5%°+2X+4 BHMYHUCIHTH
f(C).
.C THOMOIIBIO DJEMEHTApHBIX TpeoOpa3oBanuii Haiith wmartpuiy C™, re
010
C=|/0 0 1.
1 00

. Ucnionb3yst siBHBIE (POpMyIBl JUIs OOpaTHOM MaTpuiubl, BbuuMCIuTh C™', rme
-1 2
C= .
3 1
1 -2 3

. Haiitu A™,rme A=| 4 0 5].
-1 2 3

1 1
. Hatitn Bce matpumbl X , mepecTaHOBOYHBIC C AaHHOW Matpuiehd C =(3 3].

[Tonyyaromyrocs npu pelieHur CUCTEMY JIMHEWHBIX YPABHEHUN PELINTH METOAOM
l"aycca.
10. ITycts A — KBagpaTHas MaTpuLa mopsaka N, Takas, uto A’ = A. Jlokaxure, 4To

(2A—E )’ =E,.

11



11. Halimure Bce KBagpaTHBIE MATpPMIBI MOpsAaka 2, Takue, uro A’ — HyseBas
MaTpuIa.

12. Marpuna S HasbIBaeTCs CHMMETpUYECKOit, eciin ST =S . Jlokaxkute, uTo ecnu A
— NpOU3BONIbHAS KBaapaTHas mMarpuna, 1o Marpuusl A+ A', AA" sBnsrorcs
CUMMETPUYECKUMH.

13. Ilycte A — oOpatuMas KBajapaTHas mMatpuna. Jlokaxure, uro (A7) =(A")™.

dopma KOHTPOJIS — KOHTPOJIbHAs paboTa

Tema 3. IlepecTaHOBKM U MOACTAHOBKH. OnpeaeJuTe/ M M UX IPUMeHeHue. (2 4)
IIpuMepHbIN NepeyeHb 3a1aHUI

1. Jlaub! IIOJICTAHOBKH f,ges,,

f_123456789
2813576 409)

(123456789
9517 4 218539 6

IIOJACTAaHOBKH f n J B BUAC NPOMU3BCACHHSA HE3aBHCHMBIX IIMKJIIOB U B BHJC

}. Beuncuts 74, fg, of ,(fg)?, 9. 3anucats

MIPOM3BEACHHS TPAHCIIO3UIIMKA. HalWTh X 4eTHOCTb.

12 3 456 789
2 81357 6 49

MPOU3BEACHUS TPAHCIIO3UIMI U MPOU3BEACHUS HE3aBUCHMBIX ITUKJIOB.
3. Hansl moacranoBku f,geS,, rne f =(143)(25)(6798), g =(214)(345)(5679)(13).

Borancaurs fg, gf . Haliti ux 4eTHOCTS.

2. 3anuimre MOJACTAaHOBKY f =[ j B BHUJIE

123456789j

4. Ilpn xakux 3HaveHusx I, J,K moxcranoBka f = _ _
2 113 j 76 4K

YyeTHas?

5. Beruucautb at, apf, Lo o™, TIe:
(1 23 456 738 (12 3 456 7 8
_(28136745} _(74218536}

123456789
2 i 13 j76 48

I, ] moacranoBka f ueTHas, a mpu KakKUX — HEUETHAS?

6. lana moxcraHoBka f =( j [Ipy Kakux 3HAYCHUSAX

7. C KakuM 3HaKOM IPOU3BEJEHHUE a,.a,,a,d,,d,,8,, BXOIUT B OIPEAEIUTEIb LIECTOTO

nopsijaka?

12



8. Brinucarb Bce MHUHOpBI BTOPOTO MOpsiAKa, coaepxamiuecss B 1-ii u 3-i cTpokax

1 -2 3
matpunel A= 4 0 5|, a Takke anreOpanyeckue MAOMOJHEHHUS K HUM.
-1 2 3

[Tonw3ysice Teopemoit Jlamnaca, 3amucaTth pasnokenune detA: a) mo 1-i u 3-i
CTpoOKe; 0) Mo 2-i1 CTpoKe.

9. Kak m3MeHHUTCS OmpeAenuTeNb mopsiaka N, eciu ero moBepHyTh Ha 90 BOKpyr
«IEHTPa» MPOTUB YaCOBOW CTPEIKH?

z 7, a

10. JlokazaTs, 4TO ompexenurens |Z, Z, b, rme z,,Z,,Z, — KOMIUICKCHEIE, a a,b,C
C

N
w

Zs

— BEILIECTBEHHBIE YHCIIA, SBISETCS YACTO MHUMBIM YHCIIOM.
11. C xakuM 3HAKOM BXOAMT B Pa3BEPHYTOE BBIPAKEHUE OMpPEAENIUTENs mopsajaka N
IPOU3BEICHHUE DJIEMEHTOB MOOOYHOM TUaroHanu?
12. Kak u3MeHUTCS OIpeneiauTeNb MOpsiaKa N, €clIM KaXAbld €ero 3JeMEHT a,

YMHOXHTb Ha 9ucio ¢, rae ¢ #0 — pukcupoBaHHOE 9nCI0?

13. Yemy paBeH ompeaeiuTellb, Y KOTOPOTO CyMMa CTPOK C YETHBIMH HOMEpaMH
paBHA CyMMe CTPOK C HEYETHBIMU HOMEPAMU?

14. Haittn Hanbosnblliee 3HAaUEHUE OMPENETUTENS TPETHErO MOPAJIKa, COCTABICHHOTO
u3 yncen O u 1.

15. Kak M3MEHUTCSl ONpeNenuTeNb KBaJApaTHON MaTpHUIIbI, €CIU KaXKIbli 3JIEMEHT
MaTpPHUIIbl 3aMEHUTh Ha MPOTUBOIIOIOKHBIN ?

16. Kak u3aMeHHTCS OonpeenuTeNlb KBaIpaTHON MaTPHIIbl, €CITU €ro CTPOKH 3aMHCcaTh
B 00paTHOM mopsiike?

17. Kak W3MEHHUTCS ONpEeNeNuTeNb KBaJApaTHOW MAaTPHIlbl, €CIH TEPBYIO CTPOKY
MOCTaBUTh HA MECTO TMOCJIEIHEN CTPOKH, a OCTAIbHBIE CTPOKU CABUHYTH BBEPX, HE
MEHSIS UX TOPSI0K?

18. ITycte A — KBajapaTHas MaTpulia Haj MoJIeM [] KOMILIEKCHBIX YHCEI. 3aMeHSs
ANEMEHTHl MaTpullbl A CONPSHKEHHBIMH KOMIUJIEKCHBIMU UWCJIAMU, TOIYIUM
Mmatpuily B. Kak cBsizanbl mexay co0oit onpeaenurenu matpuir A u B?

19. Iycts Bce oamemeHThl Matpunmb, A u A" — mnemsle uncna. YeMy paBHBI
OTIPEJICTUTENN ITHUX MaTPHIL?

20. Haiinute Takue 3nauenus i, j,K, 4ToObl npoussenenue a,a,a ,a;a,a, BXOIUIO

B OIIPpCACINUTCIIb MATPUIIbI HICCTOI'O ITOPAAKA CO 3HAKOM MHHYC.

3 5 -6
i 1+i

21. Beraucnure onpeaenuTenn MaTpui B = > 1.l C=|2 4 3
— 1

-3 1 1

13



-3 7
22. Beluncnure onpeaenuTeNb MaTpulsl F = 3 3 9 4
1 2 -3 7
1 1 -1
23. Pa3noxxuTh onpefenuTenb MaTpuisl F = 3 _3 _23 4 II0 BTOPOW CTPOKE
1 2 -3 7

U TPEThEMY CTOJIOITY.
dopma KOHTPOJIST —yCTHBIH OIpoC.

Tema 5. AnredOpanyeckasi onepanus, NOHITHE IPYNIbI, KOJbIA, MOJs. (2 1)
IIpuMepHBIN NepeyeHb 3aaHUI

1. OxapakTepu3yiiTe KaXIyl0 M3 3aJaHHBIX aidreOpandyeckux orepauuid Ha

MHOKecTBe M, T.e. BBISICHUTE, SBISETCA JM Olepanuss KOMMYTaTHBHOM,

aCCOLMAaTUBHOM, CYIIECTBYET JIM HEUTPAIbHBII OTHOCUTEIBHO HEE IEMEHT €, IS

KaKMX DJJIEMEHTOB CYIIECTBYIOT CHMMETpPUYHbIE »dJeMeHTh: a) M =[],

aob=HO/(a,b); 6) M =[], acb=a";B) M =0, ach=max{a,b}; r) M =01,
ach=a’h’; 1) M =0, ach=+ab;e) M =1", aob=%.

2. BoisicuuTe, 00pa3yeTr Ju TPyNIy Kaxaoe U3 MHOKECTB OTHOCUTENIbHO Ha3BaHHOM
OIEpaLuH:
a) YETHBIX YHCEJI OTHOCUTEIBHO CIOKECHUS;
0) HEYETHBIX YHMCENT OTHOCUTEIBHO CIIOKECHHUS;
B) pallMOHANbHBIX (JEHCTBUTEIBHBIX) YUCEI, OTIMYHBIX OT HYJIS, OTHOCUTEIBHO
YMHOXCHMUS;
I') pallMOHAJIBHBIX YHCEJ, 3HaMEHATEIN KOTOPBIX — CTENEHHM 4Yuciia 2 ¢ LEIbIMU
HEOTPULIATEIBHBIMU NTOKA3aTEIISIMUA OTHOCUTEIBHO CIIOKEHHS.

3. BeisicauTe, Kakue W3 MHOXKECTB SBISIOTCS KOJBIIAMA M KAaKUE TOJSIMHU
OTHOCHUTEJIBHO OOBIYHBIX ONEPALNI CIOKEHUS U YMHOKEHUS

a) MHOXecTBO Z; 0) muoxectBo MZ={mk|k € Z}; B) {a+b\/§|a,beZ}; r)
{a+by/2|a,bel}; n) {a+by2i|abeZ}; e) {a+b2i|abel}; x) muoxkectso

palMoOHANBHBIX YKCEJI, 3HAMCHATEIH KOTOPBIX HE AEIATCS Ha JaHHOE IPOCTOE
qUCIIO P 3) {a+b€/§|a,be[]}.

dopma KOHTPOJISI — KOHTPOJIbHAsE paboTa
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Tema 7. CucteMbl JTUHEHHBIX YPABHeHUIA. (2 1)
IIpumepHbIii IepevYeHb 32 aHui
1. Pemwre crenyroiiue CUCTEMBI, UCTIONB3Ys MpaBmiio Kpamepa:

—3X +2X, =-8 3X, — X, +2X, =2
a) 19X +4x, +3%X,=15,0) <4x +3x,=-1
2X + X, + X, =6 X, +3X, +X,=3
2. I/Iccne):[yﬁTe CHCTEMBI Ha COBMECTHOCTh. COBMECTHBIC CHCTEMBI pemnTe MCTOJA0M
I'aycca:
3ix, +X,—X=-1
{X1_2X2+2X3:_2- 6) 2>)<(11—ix2 +);3x =i—2;B) 2X +3X,— X, +4X,=5.
4x +3x,=-1 2 ’ ’ !
=X, +3X, =X, =3
3. Haiitu ¢QyHmameHTanbHYIO CHCTEMY pEIICHUH W O0O0Ilee pelIeHue CHUCTEMbI
2 3 51 -1
ypaBHEHHI AX =0, rie a) A= L2 2 2 ; 0)
4 7 1 5 3
5 9 7 5
7 13 10 11 9 10 18 8 14 10]
-1 -3 -14 5 5 -5 -9 -4 -7 3
A= ; B) A= ; r)
0 -2 22 -6 -4 1 0 -19 4 -2
/7 11 -12 5 3 15 25 -10 15 9

A= L) A=(1,2,-10,3).
7 14 21 s g0 ATS )

11 19 0O 13 7

4. Jlunelinyto 00O0JOYKY CIENYIONIEH CHCTEMBI BEKTOPOB 3aJalTe CHCTEMOM
auHeHbIX ypaBHenuit: a) V,=(1L1); 6) v,=1LL1),v,=(1234); B)
v, =(1,111),v,=(1,2,3,4),v,=(1,0,1,0).

dopma KOHTPOJIS — KOHTPOJIbHAS paboTa

Tema 10. bununeiinbie 1 KBagpaTHYHbIE (OPMBI. (2 )
IIpuMepHbIi epeyeHb 3a1aHUM.

1. Tlycts A — MaTpuIia HEBBIPOXKACHHOW OMIMHENHHOHN hopmbl @ Ha BEIECTBEHHOM
npoctpancTBe V pasmepHoctd N, tme N— HedeTHo. CymecTByeT JH IPyrou
6asuc V , B kotopom matpuriei @ sBnsercs —A? Uto Oynmer B ciydae 4eTHOTO
n?
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. Hokazats, uto eciiu f(X),g(y) — nuHelHbIE GOPMBI HA BEKTOPHOM IPOCTPAHCTBE
V, to otobpakenue ®:V xV -V, O(x,y)= f(X)g(y), aBusercs OnnuHeHHON
dopmoit Ha Vwu rank®d=1. Smgercs tm D  CHMMETPHUYECKOM,
KOCOCUMMETPHUYECKOM?

. llyctp @ — OunuHeliHas ¢popma Ha BeKTOpHOM mnpocTtpanctBe V u myctb W —
MHOKECTBO BceX BeKTOpoB X €V Ttakux, uro ®(X,y)=0 mma Bcex BEKTOPOB
yeV . Hokazate, yto W — moampoctpanctBo B V u copaBemiuBa (popmyna
rank @ =dimV —dimW .

. Ilyctb @ — OwinHeliHas ¢Qopma Ha BEKTOpPHOM IpocTpaHcTBe V, V|
nognpoctpaicTtBo BV u @, — orpanndenue @ Ha V. [Ipennonoxum, uro @, —
HEBBIPOXKICHHAs1 OmnnHeiHas Gpopma. Jlokaszate, uro rank® >dimV,

. Haittu mnonspayro OwimuHeliHyto ¢opmy F  1nas  kBagpaTudHol  GOpMBI
f(X) =X +2XX, +2X; —6XX, +4x,X, —X;. 3amucars marpunmy F . Bpraucianrs
F(x,y),rne x=(11,1), y=(2,-1,-1).

. Haiitu cummerpuueckyro OwimmHeiltHyto ¢opmy @, accouuMpoBaHHYHO C
KBapPaTHIHON bopmoii g(x) =F(x,x),
rae F (X, y) =—XY, + Xy, —2X,Y, + 3X,Y, — X,y, + 2X,y,. 3anmcare wmartpuny .
Berancaures O(X,Y), rme Xx=(2,1-1,0), y=(0,-1).

. [IpuBectn maHHyI0 KBaApaTUuHyiO (GOpMY K KAaHOHUYECKOMY BHIY C IOMOIIBIO
Merona Jlarpanka. Hatu paHr, mOJIOKUTEIBHBIA U OTPULATENIBHBIA WHIEKCHI
VHEPLUH U CUTHATYPY 3Toil GopMbL. T (X) =X + X2 +3X2 +4X X, + 2X X, + 2X,X; .

. Beisicaure, kakue wu3 kBagpatuunbix Qopm  f =X —xX, f,=yy,—Vy;,
f,=22,+ Zj SKBUBAJICHTHBI MEXK1y co0oii a) Hax [I ; 6) Ham [ .

. TlpuBectn kBagpaTuuHyo Qopmy q(X) = XX, + XX, + XX, + X, X, + X, X, + X;X, K
HOpMaJbHOMY BUJIY HaJl TOJSIMU BEUIECTBEHHBIX M KOMIUIEKCHBIX umcen. Han
nmoieM R HalWTH ee TMOJOXKWUTENbHBIA W OTPUIATEIBHBIM WHIEKC WHEPIUH,
CUTHATYPY U paHr.

. [Ipm xakmx 3HayeHWsIXx A JaHHasg KBajpatuyHas (opma TMOIOKHUTEIBHO
ONpeAeseHa, OTPHLIATEIIBHO ONpEAEIICHA.

f(X) = A —2X¢ —3XC + 2X X, — 2X X, + 2X,X, .

. Hailimute Bce 3HaueHms A, TpPU  KOTOPHIX  KBajapaTtuyHas  Qopma
2%} — 8%, — 3% + 2AX X, + 4X X, — 2AX,X, OTPHLATEIBHO ONpPE/IeIICHa.

. Ilpmu KaKHX 3HAYCHUSIX A KBaJpaTU4HAs dbopma
f (X0 %,X%) =X +4X + X +2AX X, +10X X, +6X,X, MOJOKHUTEIBHO OIpe/IeleHa,

OTPHUILIATENIBHO OMpeesieHa.
dopma KOHTPOJISL — KOHTPOJIbHAsE paboTa
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IIpumepHbIe BADHAHTHI KOHTPOJIBHBIX PadoT.

KonTtpoabnas paGora Nel.

5 7 7-—17, . .
1. Hatitu z,z,, =, —==%,rne z, =n+1, z,=1+ni, n --- HoMep BapHaHTa.
Z2 Zl+Z2

2. 300pa3uTh Ha IIIOCKOCTH KOMIUIEKCHbIE Unucna Z,, Z,, Z,, Z,, Z,—Z,, Z, + Z,,

rae z,, Z, —4ucia us 3a1auu 1.

3. Beruucnute: /2 — i12 .

100n

4. Berauenuts o, aff, ™", tie: a, 3 € S, — HEKOTOPBIE MOICTAHOBKH.

5. Boruncute AA° u f(B), rme f(X)=%x*—-2X +1, a A B — 3ananubie MaTpuist

BTOPOTO MopsaKa.

KonTtpoabHas padora Ne2.
1. BbluucnuTh NMpOU3BEICHUE TOJCTAHOBOK M PA3JIOKUTh €r0 B IPOU3BEICHHE
HE3aBHUCUMBIX IIUKJIOB u IPOU3BEICHHE TPAHCTIO3UIIUIA:

(1,2,5,6,9)(2,3,4,5,9)(5,6,7,8,9).

1 3
3 -2 O 0 2 1
2. Beruncaute AB u BA, rne A= B = .
1 2 -1 -3 1 -2
-2 -1
3. BeiOpate i, ], k Tak, yTOOBI TpOM3BEICHHUE a,a,,8,53;a,3;, BXOAWIO B

Pa3BEPHYTOE BBIPAXKEHUE OMPEACTUTENS IECTOro MOopsiKa CO 3HAKOM MUHYC.
4. BolunCIUTE ONPEACTUTENb TAHHON MaTPHUILIBI.
5. Haiitu maTpuily, oOpaTHYIO K 3aJJaHHON MaTpHIIe.

KonTtpoabHas padora Ne3.
1. Haiitn ¢yHmaMeHTaIpbHYI0 CHUCTEMY pelIeHUN U oO0Iee pPelIeHue CUCTEMBI

2 3 51 -1
1 2 3 2 2 ]

2. Haiitu 6a3uc CyMMbl U MEPECEUYCHHs] OAPOCTPAHCTB, HATSIHYTHIX HA CHUCTEMBI
BekTopoB & =[10,17,-3,11},a, :=[5,12,-8,6], b, :=[-1,-2,-3,-2],b, :=[1,0,-1,0].

3. BBIHCHI/ITB, ABIACTCA JIW IMOAIIPOCTPAHCTBOM COOTBCTCTBYIOIICIO BCKTOPHOI'O

ypaBHenuit AX =0, rme A :(

MPOCTPAHCTBA CJIEAYIOIIAs COBOKYIHOCTh BEKTOPOB: MOCJIEN0BATEIbHOCTH
BEIIECTBEHHBIX uucen, nMmeromue npezen: 1) 0; 2) a=0.

4. SBnsiercs Inu cruenyromas cucteMa (QYyHKUUM JIMHEHHO HE3aBUCUMOMN:
sinx,sin(x+1), sinx+2?
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-1 2 1
5. Ilpu kakux 3HaYeHUsAX X paHr matpunbsl A=| 2 X -2 | paseH:a) 1;0) 2.
3 6 -3

KonTtpoabnas paGora Ne4.
1. Kak usmeHuTcs MaTpuia JMHEHHOrO oneparopa, eciiu B 6asuce €,,...,6, BEKTOp

€ 3aMCHUTb Ha € +€,7

0100
0 010

2. BbIsiICHUTD, sIBsieTCS Ji MaTtpulia A = 0 0 JNarOHAIU3UPYEMOM.
1 0 0 O

3. doxka3zatb, uto npeodpazoBanue f:M,(C)—>M,(C), f(X)=AX,rme A ---
(GUKCHpOBaHHAs MaTpWIa, SBISETCS JUHEWHbIM. Hailitn matpumy f, a Taxke

cOOCTBEHHBIE BCKTOPBI, COOCTBEHHBIC 3HAYEHHS U (HO BOBMO}KHOCTI/I)

01
MHBapHaHTHBIC TIOpocTpancTBa f B ciyyae, korma A= 1
4. HaiiTu >KOpHaHOBY HOpMalbHyl0  QopMmy MaTtpuusl A,  rue

A=diag(J,(0),J;(0)).

IIpumepHas TeMaTuKA JJA0OPATOPHBIX 3aAHATHIA
1 cemecTp.

1. Teopema o JIeJIECHUU C OCTAaTKOM JyIsl 1eJibix unces. Anroput™ EBkinuaa. HOJI

1 HOK 1eneix ynces.

Ornpenenenne KOMILUIEKCHBIX YHACEII, COMPSI)KEHHbIE KOMIUIEKCHBIE YUCTIA.

Tpuronomerpuueckas popma KOMIUIEKCHOTO 4Kcia, hopmyna Myaspa.

4. KopHu n-of cTeNeHUM W3 KOMIUIEKCHOTO YHCIIa, KOPHH N-OW CTENEHU U3
€AMHUIIBI, IEPBOOOPA3HBIE KOPHU U UX CBOMCTBA.

5. IIpssMOyrosbHBIE MATpUILIBI, PABEHCTBO MAaTPHUI, CJIOKEHHUE M YMHOXEHHUE
MaTpulbl HA CKAJIAP, TPAHCIIOHUPOBAHUE MATPHII.

6. YMHOXXeHUE MaTpull, acCOIMATHBHOCTh YMHOXEHUS MATPHIl, CBA3b MEKIY

OmepalUsIMU CIIOKEHUSI, YMHOKEHUS U TPAHCTIOHUPOBAHUS MAaTPHII.

Merton ["aycca penienus CUCTeM JIMHEWHBIX YPABHEHUN.

8. IlepecTaHOBKM W TOJCTAaHOBKHU. Pa3no’keHHWE MOJCTAHOBKH B MPOM3BEICHHE
HE3aBUCUMBIX [MKIOB M  MPOU3BEICHUE  TPAHCHO3MIMK, YETHOCTh
MIOJCTAHOBKH. Y MHOKEHUE MTOJCTAHOBOK M €r0 CBOMCTBA.

9. OnpenenuTens KBAAPATHOWM MATPUIBI TMPOM3BOJIBHOTO TOPSAKA M €r0
cBoicTBa. MuHOpBI 1 anredpanueckue nqonoinenus. Teopema Jlamnaca.

10.Ompenenurens Bangepmonna. O6paTHast MaTpuIia.

11.Teopema Kpamepa.

w

~
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12.OnpeneneHre MHOTO4YJ€HAa OT OJHOW TEPEMEHHOM, Teopema O JEJCHUU C
octatkoM, HOJ] 1 HOK mMHorousnaeHos.

13.Pa3noxxeHne MHOTrO4YJIEHa Ha HEMPUBOJMMBIC MHOXuTenu. Teopema besy,
cxema ['opuepa. Kopau MHOrO41€HOB, KpaTHBIE KOPHH.

14.OcHoBHasi Teopema anreOpbl KOMIUIEKCHBIX uwMcen, ¢opmyiasl Buera,
HEMPUBOAUMBIE MHOI'OWIEHBI Hax [| u [ .

15.0npenenenne OuHapHOW anreOpandyeckoi omeparuu, HEUTpaIbHBIN U
CUMMETPUYHBIN 37eMeHThl. OnpeaeieHuss U IpUMeEpPhl TPYII, KOJIell, Mojaeh u
MX CBOMCTBA.

2 cemecTp.

1. Onpenenenuie U NpuUMepbl BEKTOPHBIX MpocTpaHcTB. CHucreMa 00pa3yrolux,
KOHEUHOMEPHBIE MPOCTPAHCTBA. JINHEHAS 3aBUCUMOCTh BEKTOPOB.

2. basuc, pasmepHocTh. KoopauHaTel BeKTOpa, UX MU3MEHEHUE NMPU HU3MEHEHUU

Oazuca.

Marpuna nepexona. Panr cucremsl BEKTOpOB. PaHr MaTpulbl.

[ToanpocTpancTBO, €ro pa3MepHocTh. CyMMa U nepecedyeHrne NoAnpOCTPAHCTB,

CBSI3b UX PAa3MEPHOCTEM.

5. Ilpsimast cymMmma moAnmpoCTPaHCTB.

6. CuctemMbl JIMHEWHBIX ypaBHEHWUM, OJHOPOJHBIE CHUCTEMBI. Teopema
Kponekepa—Kanemnu.

/. dyHnameHTanpHas cucrema pemeHnit.  CTpyKTypa MHOXKECTBAa pEIICHUN
MIPOM3BOJIBHOM CUCTEMBI JIMHENHBIX YPABHEHHUM.

8. JluneiliHblii oneparop, ero sapo u 0o6pa3. Panr u nedexr. Matpuiia 1uHeHOTO
omneparopa. l3MeHeHHE MaTpullbl OIleparopa IpU NEPEXOAE K JIPYyromy
Oazucy.

9. AnreOpaunueckue [eWCTBUA HaJ JIMHEHHBIMM omeparopamu. Martpuua
KOMIIO3UIIMA M CYMMBI JIMHEHHBIX ONEPaTOpOB. YCIOBUS O0OOpaTUMOCTH
oneparopa. HMuBapuantHoe mnoanpoctpancTBo. CyxeHue omneparopa Ha
WHBAPUAHTHOE MOJMPOCTPAHCTBO.

10.Matpuia omepaTopa NpH HAJIWYUU WHBAPUAHTHOTO TMOJANPOCTPAHCTBA, IMPHU
pa3lIoKEHUW  MOPOCTPAHCTBA B MOPSIMYyHD  CyMMY  MHBApUAHTHBIX
noanpoctpancTB. COOCTBEHHOE 3HaYeHNE U COOCTBEHHBIN BEKTOP OIepaTopa.

11.XapakTepucTUYeCcKnii MHOTOWIeH MaTpulbl. OnpeaeneHue U TOCTPOEHUE
HOpMamnbHOU opmbl XKopaHa.

12. MuHUMAaIBHBI MHOTOYJICH.

13.bunuuelinble W KBaApaTUyHbie (OPMBI Ha BEKTOPHBIX MPOCTPAHCTBAX.
Kanonnuecknii BuI.

14.TlpuBenenne KBagpaTHUYHOH (GOPMBI K KAHOHUYECKOMY BHAY METOJIOM
Jlarpanxa. HopMasibHBIN BUJ BEIIECTBEHHONM M KOMIUIEKCHOW KBaJAPaTUYHBIX
dbopm.

15.3nakoomnpeaeneHnpie KBaapaTuaHbie Gopmel, kputepuii CuiabBecTpa.

B w
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Onucanve HHHOBAIMOHHBIX MOAX0/I0B U METO/I0B K NMPENOJIaBAHUIO
Y4eOHOM QM CIUIIHHBI

[Ipu opranuzanuu o0O0pa30BaTEIBHOrO MPOLECCAa HUCIHOJB3YETCS MPAKMUKO-
OpUEHMUPOBAHHBLIL NOOX00, KOTOPBIN IPEANOIaraer:
— OCBOEHHUE cojiepaHue 00pa30BaHus Yepe3 PelIeHHs] MPAKTUYECKUX 3a]1ay;

— mnpuoOpeTeHue HaBBIKOB 3((PEKTUBHOIO  BBIMOJHEHUS  pPa3HbBIX  BHJIOB
npo¢eCCUOHANILHON JIeATEIbHOCTH;

— OpUEHTAlMI0 HAa T€HEPUPOBAHME HJICH, pealn3alUio0 T'PYNIOBBIX CTYAECHUYECKHUX
POEKTOB, Pa3BUTHE NMPEANPUHUMATENBCKON KYJIbTYPHI;

—  HWCIOJIb30BAaHUIO  TPOLEAYp,  CIOCOOOB  OLICHUBAHUS,  (PUKCUPYIOMIMX
c(hOpMHPOBAHHOCTH MPO(HECCUOHATBHBIX KOMITETEHIIUH.

MeToauvecKkue peKOMEHIAUM 110 OPraHU3AUMH W BBITNIOJHEHH IO
CaMOCTOAITeJIbHOI Pa0doThl CTYACHTOB

Jlns  opraHM3allid  CaMOCTOSATENIBHOM pabOThl CTYJIEHTOB IO Y4eOHOM
IUCIUIUIMHE «AnreOpa W TEOpUS  4YHCEND»  HCHOJB3YIOTCS  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE PECYPCHI: pa3MellaeTcs Ha 00pa30BaTeIbHOM MOPTaIe KOMIUIEKC
y4eOHBIX U yueOHO-METOJUYECKUX MaTepuasioB (Y4eOHO-MPOrpaMMHBIE MaTepUaIbl,
yuyeOHOEe WU3JaHue [JIsi TEOPETUYECKOrOo M3YyYEeHHUsS AUCIUILUIMHBI, MaTepHallbl
TEKYLIEro KOHTPOJsI M TEKylIeW aTTecTalud, MO3BOJSIONINE ONPEAEIIUTh
COOTBETCTBHE yueOHOMI NEeATENbHOCTU oOy4arommxcs TpeOOBaHUAM
0o0pa3oBaTeIbHBIX CTAHJIAPTOB BBHICHIETO0 OOpa30BaHUS U Yy4eOHO-TIPOrPaMMHOM
NOKYMEHTAallMM, B T.4. BONPOCHI JJIsI MOATOTOBKM K 3a4eTy, HK3aMEHY, 3aJaHusl,
BOIIPOCHl JUIsl CAaMOKOHTPOJIA M [JIp., CIHCOK PEKOMEHIYEMOH JIMTEpaTyphl,
MH(GOPMAIIMOHHBIX PECYPCOB U Jp.).

[Ipy cocTaBieHUM WHIUBHAYATBHBIX 3aJaHUN MO Yy4eOHOW JUCIUIUIMHE
3alaHUsl  pacrojaratoTca B TMOPSAJIKE BO3pAcTaHUs MX CIOXKHOCTU: 3aJaHusl,
dbopMupyromye IOCTaTOYHBIE 3HAHHUS MO W3YYCHHOMY YydeOHOMY MaTephaly Ha
YpOBHE  y3HaBaHUS; 3adaHusi, (GOPMUPYIOIIME KOMIETCHIIMM Ha  ypOBHE
BOCIIPOM3BEICHUS; 3adaHus, (HOPMUPYIONHE KOMIETCHIINN HA YPOBHE MPUMEHEHUS
MOJTYYEHHBIX 3HAHUMU.
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IIpumepHbIii IepeYyeHb BOMPOCOB K 3K3aMeHY

1 cemecTp

1. CpoiicTBa aenuMocTH IenbIX yucen. Teopema o geneHuu ¢ ocratkom. HOJJ
uenbix uncen. Anroputm EBkinuaa.

2. Teopema o mnpeacraBinenun HOJ[ wnensix uyucen B BuAe LEIOYUCICHHON
nuHeHo# komOuHanmuu. Haxoxaeane HOJI HeCKONMbKUX IEIBIX YHCE.

3. AnreOpaunyeckas onepaius, ee cBoiicTBa. TeopeMbl 0 HEUTPATIBHOM U 0OpPaTHOM
DJIEMEHTE.

4. I'pynmna, KoJb110, ojie. OnpeneneHust U IpUMEPHI.

5. OnpeneneHne KOMIUIEKCHBIX YHCEJI, OMEPAIMHU CIOKEHUS M YMHOXEHUS U UX
cBoicTBa. Anredpandeckasi GopmMa KOMIUIEKCHBIX YHUCET.

6. Oneparusi conpsiKeHUs KOMIUIEKCHBIX YUCEN U €€ CBOMCTBA.

7. KomrinekcHasi TIOCKOCTh, TPUTOHOMETpUueckas (opmMa KOMIUIEKCHBIX YHCEIL.
Moiyib KOMIUJIEKCHOTO YHCIIa, €0 CBOMCTBA.

8. YMHOXEHHE KOMIUICKCHBIX YHCeNl B TpPUTOHOMeTpuueckoil dopme. dopmyna
Myasgpa.

9. 'eomeTpuyeckass UHTEpIPETAIIUS ICUCTBUN HAJl KOMIUICKCHBIMUA YHCIIAMH.

10. M3BneyeHne KOpHEH U3 KOMIUIEKCHBIX YUCEN.

11. Kopuu u3 enunuiibl. [lepBooOpa3Hbie KOPHU U3 €IMHULIBI U KX CBOMCTBA.

12. OnpeneneHusi MEpecCTaHOBOK U TOJCTAHOBOK, WX YHCIO. TpaHCHO3UIMH U
LUKJIBI. YeTHOCTh MEPECTAHOBKH.

13. Teopema o xapakTepe HYETHOCTH MEPECTAHOBKM IMOCJIE TMPUMEHEHUS K HeH
TPaHCITO3UIIU Y.

14. YMHOXeHue noactaHoBoK. CUMMeETpUYecKas Tpynna.

15. PaznoxeHne TMOJCTAaHOBKM B TMPOM3BEACHUE TpaHCHO3UIUd. PaznoxeHnue
MOJICTAHOBKH B ITPOU3BEICHUE HE3aBUCUMBIX LIUKIIOB.

16. Matpuiibl ¥ JCHCTBUS HaJ HUMH. YMHOXXEHHE MATPHUIBI HAa YHUCJIO WU €ro
CBOMCTBA.

17. CgoiicTBa cnoxenus: Matpuil. Onepaiust TPaHCIIOHUPOBAaHUS U €€ CBOMCTBA.

18. CBoiicTBa yMHOKEHUS MATPHIL.

19. Onpenenurtenu. Teopema 0 3aMEHE CTPOK B OTIPEICTUTEIE.

20. CBolicTBa ompeaenuTeNnei mopsaka n.

21. Teopema 00 onpenenuTese MPOU3BEICHUS MATPHII.

22. Munops! u anrebpanyeckue monoiaHeHus. Teopema Jlamnaca.

23. Teopema 0 pa3noXeHUH OMPEACIUTENS IO CTPOKE.

24. O6partnas matpunia. Kputepwuii cymecTBOBaHUS U METOIbI BEIYHCICHUS.

25. Cuctembl THHEWHBIX ypaBHeHHA. Metoa Kpamepa.
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26. Konbpllo MHOTOYJIEHOB OT OJHOM mnepeMeHHOW. CTeneHb MHOTOWIEHAa U €€

CBOWCTBA.

217. Teopema 0 1€I€HUU MHOTOYJIEHOB C OCTATKOM.

28. JlenuMocTs MHOTroujieHOB U ee cBoictBa. HOJI MHOrouneHoB. ANTOpUTM

EBxmuna.

29. HenpuBoauMble MHOTOYJIEHBI M MX CBOHCTBa. Pa3iiokeHue MHOrouieHa Ha

HECIIPUBOANMBIC MHOKHNTCIIN.

30. Kopuu muorouwieHoB. Teopema besy u ee crnenctsusi. KpatHbie KOpHHU.
31. Cxema I'opnepa.

32. HempuBoaumble MHorowiensl Haa C u R. KaHonuyeckoe pasioxeHue

10.
11.
12.

13.

14.
15.
16.
17.
18.

mHorouwitenoB u3 C[x] u R[X].

2 cemecTp
Bektopubie mpoctpancTBa. Onpexaenenue u npumepsl. [Ipocreiimmne cBolcTBa
BEKTOPHBIX TPOCTPAHCTB.
JluHeiiHass 3aBUCUMOCTh M JIMHEWHasT HE3aBUCUMOCTh. (CBOWCTBA JIMHEHWHOMU
3aBUCUMOCTH.
bazuc BekTopHOTO NpocTtpancTra. [Ipumepsl.
PazmepHOCTh BEKTOpHOTro mpocTpaHcTBa. (CBOWCTBA N-MEPHBIX BEKTOPHBIX
IIPOCTPAHCTB.
Koopnunatel Bekropa. MI3MeHeHUE KOOpAMHAT BEKTOpa MpU M3MEHEHUH Oas3uca.
Marpuna nepexoza.
[ToxmpocTpancTBa BEKTOPHOT O IpocTpaHcTsa. [Ipumepst
Onepauun Haj MNOANPOCTPAHCTBAMHU. Pa3MEpHOCTH CyMMBI U TMEPECEUECHUS
IOJIIPOCTPAHCTB.
[Ipssmas cymma noanpoctpanctB. Kpurepuu. [Ipsimoe nononHeHue.
basuc u panr cuctemsl BEKTOpOB. PaHT MaTpuIibI.
Panr npousBenenust AByx Marpull. MeTobl BBIYMCICHUS PAHTa MaTPULBI.
Kpurepuii cOBMECTHOCTH CUCTEMBI TUHEWUHBIX YPABHEHHUI.
OnHOpOJHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUN. @DyHIaMeHTalbHas CHUCTEMa
pELICHUN.
Jluneitaple otoOpaxkenusi. Ilpumepsl. Ilpocreiimme cBoicTBa JHHEHHBIX
O0TOOpaKCHUH.
JleficTBHS HAJl TMHEHHBIMU OTOOPAXKEHUSIMU.
Marpuna nuHeHoro oneparopa. Matpuna CyMMBbl U IPOU3BEICHUS ONIEPATOPOB.
N3meneHnne MaTpuilbl IMHEHHOTO oniepaTopa Mpu Mepexojie K HoBoMy 0as3ucy.
SAnpo u 06pa3 u nuHEHOTO 0TOOpakeHus. Teopema o paHre u aedeKTe.
NuBapuanTHeie moamnpoctpancTBa. OnpenencHue U npuMepbl. MHBapuaHTHbIE
MOAIPOCTPAHCTBA U MAaTPULA IMHEMHOIO OmepaTopa.
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19.
20.
21.
22.
23.

24,

25.

26.

217.
28.

29.

CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHbIE 3HaueHusA. OmnpeneneHuss U MPUMEPHI.
Haxoxxnenue coOCTBEHHBIX 3HAUECHUI.

Teopema I'amunbroHa — Konmn. MUHMMaNbHBIN MOJTMHOM MaTPULBI U ONIEPATOPA.
Onpenenenue xopaaHoBoi HopManbHOU popmbl. Haxoxnenune JKH® maTpuiis.
bunuuneiinpie  ¢opmbl.  Ilpumepbl.  Marpuna — OunuHeHONW — (OPMBL
CummeTtpuyeckue OUnMHeTHbIe POPMBI U UX MATPHULIBL.

Teopema 00 U3MEHEHUU MATPUILIBI OMITMHEMHON (POPMBI IPU IEPEXOAE K APYTOMY
6a3ucy. Panr GununeliHoi (OpMBI U €ro HE3aBUCUMOCTh OT BhIOOpa Oa3uca.
KBagpatuunsie ¢opmbl. [lomsipuas OwnubeiliHas ¢opma uisi  AaHHOU
KkBazpaTuyHoi (Gopmbl. Teopema o0 CYHIECTBOBAHUM U E€AUHCTBEHHOCTH
NOJIIPHOM OMITMHENHON QOpMBI

Martpuina kBagpatuuHoi (opmbl. 3MeHeHue MaTpuilbl KBaJApaTHUYHON (HOpPMBI
npu nepexoie K Japyromy Oasucy. PanHr kBagparuuHoil (opmbl U ero
HE3aBHUCUMOCTh OT BhIOOpa Oa3uca.

Kanonnueckuii 0a3uc OTHOCHUTENBHO OWJIMHEWHOW (KBaapaTU4HOW) (GopmMBI U
KaHOHWYECKUWA B  OunuHeiHoW  (kBaapatuuyHoi) Qopmel.  Marpuna
OwIMHeWHON (KBaJpaTUYHOW) (POpMbI B KaHOHHUYECKOM Oasuce. AJTOPUTM
Jlarpanxa.

HopMmanbHbIi BT KOMIUIEKCHOM U IEMCTBUTENILHON KBaJAPATUYHBIA (POPMBI.
3aKOH HMHEpUUU ACUCTBUTEIBHBIX KBaJApaTU4HbIX (opm. [lonoxurenbHbI U
OTpULATEIBHBIA HHIEKCHI HHEPLIUH.

3HakoomnpezeneHHble KBajpaTHuHble (popmbl. KaHOHMUECKNH BUJT OJIOKUTEIBHO
(oTpuLATENIBHO) ONpeIeeHHON KBaapaTuaHoi ¢popMbl. Kpurepuii CunbBecTpa.

IIpumepHbIi MepeYeHb BONMPOCOB K 3a4eTy
Ha 3avere mo gucruruinae «Anrebpa W Teopus YHCENI» CTYACHT IOJKEH

NPOJEMOHCTPUPOBATh YMEHHE pellaTh CIEIYIONINEe 3aJa4d U OOBICHATH CBOU

JNEUCTBUSA C TOUKHU 3PEHUS TEOPHH.

ok wn

o

2 cemecTp
OnpenensiTe JUHEWHYIO 3aBUCHUMOCTh W JIMHEHHAs HE3aBUCUMOCTb CHUCTEMBI
BEKTOPOB.
HaxoauTe 6a3uc cucTeMbl BEKTOPOB U 0a3MC BEKTOPHOTO MPOCTPAHCTBA.
HaxoauTe KOOpIMHATHI BEKTOpA B 3aJJaHHOM Oa3uce.
HaxomuTte MaTpuily nmepexoia Mexay 0a3ucamu.
YMeTp onpenensth, SBIAETCA JIM HEKOTOPOE MOJAMHOXKECTBO BEKTOPHOTO
MPOCTPAHCTBA MOANPOCTPAHCTBOM.
BpIuncnsaTh paHr CUCTEMBI BEKTOPOB M PAHT MATPHUIIBI
3HaTh W YyMEThb NPUMEHSTH KPUTEPUHA COBMECTHOCTH CHUCTEMBI JIMHEWHBIX

YPaBHEHHM.
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10.
11.

12.
13.

14.

15.

16.

YMeTh HaxoauTh (PyHAAMEHTAIBHYIO CUCTEMY PEIICHUA CUCTEMBI OJTHOPOIHBIX
JIMHEWHBIX YPaBHECHUM.

YMeTh onpenensiTh JUHEUHOCTh OTOOPAKEHHUS.

YMeTh BBIYMCINTh MAaTPUILLy JUHEHHOTO OMEepaTopa.

YMeTh HaXOAUTh COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUYECHUS MATPUIbI U
JIMHEMHOTO OIlepaTopa.

Haiitu maTpuily OunrHeitHOM U KBaApaTUYHON (pOpMBI B pa3HBIX Oa3ucax.

C momomipto anroputma Jlarpanxa HaWTH KaHOHWYECKUN BUJ OUJIMHEHHOU U
KBaJIpaTUYHOU (HOPMBI.

[IpyBecTH BEUIECTBEHHYI0 M KOMIUIEKCHYIO KBaJpaTUYHyi0 (QopMy K
HOPMaJILHOMY BHJY.

HaliTu mnojoXuTeNbHBIM W OTPHULATENbHBIA MHJEKChl WHEPIUH, CUTHATYpPY
KBaJIpaTUYHOU (DOPMBI.

[Ipumensate kputepuil CunbBecTpa ISl BBISICHEHUS 3HAKOOIPEAEIIEHHOCTH
KBaJIpaTUYHOU (DOPMBI.
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MPOTOKOJI COTJIACOBAHUSI YYEBHOM ITPOIT'PAMMBI YBO

HasBanue HasBanue [Ipennoxenus Pewenue, npunsaroe
JVCLUTLUIVHBI, Kadenpsl 00 M3MEHEHUSIX B kadenpoii,
C KOTOpOH CoZEepKaHUU pa3paboTaBLiei
TpeOyeTcs yueOHOMI y4eOHYI0 IporpamMmy
corjacoBaHHe IPOrpaMMBbl (c ykazanuem
10 U3y4aeMOu Jatel KU HOMepa
y4eOHOM MPOTOKOJIA)
JTUCLUTUTHHE
Ananutudeckas Kadenpa HET BHocuTh u3MeHeHus
reoOMeTpHusl. reOMETpUu U He TpelyeTcs
METOJIUKHU (mpoTtokoin Ne 12
pernoiaBaHus ot 29.06.2021)
MaTEeMaTUKU
MaremaTuueckum Kadenpa HET Brocutps u3meHeHust
aHaIu3 TEOpUHU He TpeOyeTcs
byHKIMI (mpotokoia Ne 12 ot
29.06.2021)
Huddepennmansupie | Kadeapa HET BrHocuth n3mMeHeHus
ypaBHEHUSI nuddepeniman He TpedyeTcs
BHBIX (mpotoxos Ne 12 ot

YpaBHEHUN U
CHUCTEMHOTO
aHanu3a

29.06.2021)
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JTOMOJIHEHUS U UBMEHEHMUS K YYEBHOM ITPOT'PAMME
MO U3YYAEMOM YUYEBHOU JUCIIUIIINHE
HA / y4eOHbIil roj

N JIOTIOJIHEHUST U U3MEHEHUS OcHoBaHue
/o

VY4eOHast mporpaMMa repecMoTpeHa U 0J100peHa Ha 3acelanuu Kadeapbl BhICIICH
anre6psl U 3auThl HHPOpMaluu (mpoTokoT Ne oT 20 1)

3aBeayromuii Kapeapoi

(cTeneHb, 3BaHKE) (moamuce) (1.0.®amunus)

YTBEPX/AIO
JlekaH ¢akynbrera

(cTemeHb, 3BaHNUE) (moamuch) (1.0.Damunus)
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