MHWHOBPHAYKH POCCHUHU

®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpesKaeHne BbICIIero
o0pa3oBanust «I'opHO-AJITalicKuil rocy1apCTBeHHbIN YHUBEPCUTED)
(PI'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJTaiickuii rocy1apcTBeHHbI YHUBEPCHUTET)

AJdreopa

paboyas nporpaMma JUCIHUIUIAHBI (MOTYJIS)
3akperuieHa 3a kadenpoit kadeapa MmaTeMaTUKHU, PU3MKU U MTHGOPMATHKH

Y4eOHblii miaH 02.03.01_2024_624.plx
02.03.01 MaTemaTtuka U KOMIIBIOTEPHbIE HAYKU

[TudpoBsle TexHOTOTHI

Kpanudukanus O0axanasp

dopma oOyueHns Oo4Hast

O0mas TpyaoeMKOCTh 8 3ET

YacoB 1o y4eOHOMY TUIaHY 288 Bupl KOHTPOJIL B ceMeCTpax:
B TOM YHCIIE: 9K3aMEeHBI 2
ayJIUTOPHBIE 3aHATUS 144 3a4€THI C OUEHKOH 1
caMoCTOsTeNbHas paboTa 95,4
4acoB Ha KOHTPOJIb 43,6

Pacnpeneneﬂne YaCoB JUCHMIIJIMHBI MO CeMeCcTpaM

MECT]
(<Kypc>.<g:M:ccT§ Ha Kypce>) 1@ 2(12) Urtoro
Henens 16 17 2/6
Bup 3ansatuii v PII VIl PII i Pl
Jlexmuu 36 36 36 36 72 72
IIpakTuueckue 36 36 36 36 72 72
Koncynbranuu (ais cTyaeHra) 1,8 1,8 1,8 1,8 36 |36
KonTtponb camocTosTenbHO# paboThl pu 0,15 10,15 025 |025 (04 |04
MIPOBE/ICHUH aTTECTALIUH
Koncynpranuu nepen 3x3aMeHOM 1 1 1 1
Uroro ayn. 72 72 72 72 144 | 144
KonrakrHast pabota 73,95 | 73,95 | 75,05 | 75,05 | 149 | 149
Cawm. pabora 61,2 |61,2 34,2 |34,2 95,4 | 95,4
Yacel Ha KOHTPOJIb 8,85 | 8,85 34,75 | 34,75 | 43,6 | 43,6
Uroro 144 144 144 144 288 | 288




IIporpammy cocraBuii(u):

Kanouoam usuko-mamemamuyeckux Hayk, ooyenm, Kaiicopooos Eszenuii Biaoumuposuy

Pabouas nporpaMMa JUCHUIIINHBI

Anrebpa

pa3pabotana B coorBeTcTBUU ¢ DI'OC:

®denepabHBIN rOCyIapCTBEHHBIH 00pa30BaTeIbHbINA CTaHAAPT BHICIIEr0 00pa30BaHus - OaKkajlaBpuaT MO HANpPaBJICHUIO TOATOTOBKH
02.03.01 MaTemaTHKa U KOMITbIOTepHBIC HaykH (prka3 MuHoOpHayku Poccun ot 23.08.2017 1. Ne 807)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO IIaHa:
02.03.01 MaTemaTuka U KOMIIBIOTEPHbIE HAYKU

YTBEPXKJIEHHOI0 yu€HbIM coBeToM By3a oT 01.02.2024 npoTokon Ne 2.

Pabouas nporpamma yTBepiKcHa Ha 3acelaHuU Kadeapbl

Kadeipa MaTeMATHKH, GU3MKH 1 H”HPOPMATHKH

IIporokomn ot 11.04.2024 mpotokon Ne 8

HN.o. 3aB. kadenpoii bornanosa Pama AnekcanapoBHa



BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMmma nepecMoTpeHa, 00CyxJieHa U o100peHa s
ucnosiHenus B 2025-2026 yueObHOM roay Ha 3aceqaHuu Kadeapel
Kadepa MaTeMATHKH, GU3MKH 1 ”HPOPMATHKH

IIpotokomor 20251, Ne
3aB. kadenpoit bornanosa Paga AnekcannposHa

BusupoBanue PII/I 1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykaeHa U 0100peHa Juis
ucnosHeHus B 2026-2027 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
Kadepa MaTeMATHKH, GU3NKH 1 HTHPOPMATHKH

IIpotokon oT 2026T. No
3aB. kadenpoit bornanosa Paga AnekcanaposHa

BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa Juis
ucniosiHeHus B 2027-2028 yueOHOM rojy Ha 3aceJaHuu Kadeapbl
kadeapa MaTeMaTHKH, PU3NKH U HHPOPMATUKHU

IIpotoxomor 2027r. Ne
3aB. kadenpoit bornanosa Pana AnekcannpoBHa

Buzuposanue PIIJI nis1 ncnoiHeHus1 B o4epeTHOM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa ISt
ucnosHeHus B 2028-2029 yueOHOM ro/y Ha 3aceqaHuu Kadeapsl
Kadeapa MmaTeMaTHKH, PU3MKH U HHPOPMATHKH

IIpoTokomor 2028r. Ne
3aB. kadenpoit bornanosa Paga AnekcannpoBHa



1. LIEJIM ¥ 3AJIAYM OCBOEHMS JUCLATLTAHBI

1.1 | fenu: Coobuenue ceneHuil 06 anredpe B 00beMe, HEOOXOAUMOM IS OOIIEro Pa3sBUTHS U U3YyYEHUS] CMEKHBIX JUCLUMNINH
(HU3MKO-MaTEeMaTHYECKOTO UKIIA; (POPMUPOBAHUE YCTONYHMBOTO TIOHUMAHUS OCHOBHBIX HJeH, MOHATHII U (akTOB BhICIIEI
anreOpebI.

1.2 | 3a0auu: O6yanTh cTyIeHTOB (DyHIAMEHTAIBFHBIM METOIaM OOIIeH 1 IMHEHHOH anreOpsl; 03HAKOMHUTD UX C OCHOBHBIMU
aredpan4ecKuMH CTPYKTYPaMH — IPYyINIaMu, KOJIbIAMH U TOJISIMH, JINHEHHBIMU IIPOCTPAHCTBAMU; CO3/1aTh 0azy IUist
OCBOCHHS OCHOBHBIX IOHATHH M METOOB COBPEMEHHOI MaTeMaTHKH; CPOPMHPOBATH y CTYIECHTOB OCHOBEI
MaTeMaTHYeCKOT0 MBILIICHNUS; 03HAKOMHTB C METOJJAMU MaTEeMaTHYEeCKUX JI0Ka3aTeNIbCTB; U3YYHTh allOPUTMbI PELICHUS
KOHKPETHBIX MaTeMaTHYECKUX 3a]a4; IPUBUTH CTYACHTAM YMEHHE CaMOCTOSATENBHO H3y4aTh yUeOHYIO H HayYHYIO
JUTEPATypy B 00JIaCTH NTeOpHI.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

2.1 | TpeGoBaHus K NpeIBAPUTEILHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.1.1 | MaremaTuka Ha IpeABIAYIIEM YPOBHE 00pa30BaHUs

2.2 I[l/lCIII/ll'lJ'II/lHLl H MPAKTUKH, JIA KOTOPbIX OCBOCHUE JAHHOM IUCHUTIIHHBI (MOZ[y.]'lil) HEeO0XO0UMO KaK
npejmecTsyruiee:

2.2.1 | Teopus uucen

2.2.2 | ®yHKIMOHAJIBHBIH aHATH3

2.2.3 | MaremaTH4ecKie OCHOBBI KpUnTorpaduu

3. KOMIETEHLAY OB YYAIOIETOCS, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCLIATIINHBI
(MOJYJIST)

YK-1: Cnocoben OCyHIE€CTBJIATH MMOUCK, Kpl/lTl’[‘leCKl/Iﬁ AHAJIN3 U CHHTE3 HHq)OpMaI_ll/ll/I, NPUMEHATH CHCTEMHBII moaxona aJjist
peuieHUus MOCTABJICHHBIX 3a4a4

HA-1.YK-1: IleMoHCTPpHPYeET 3HaHHE 0COOCHHOCTEH CHCTEMHOI0 H KPHTHY€CKOI0 MBIIICHHS, APTYMEHTHPOBAHHO
dopMupyeT coGCTBEHHOE CY:KIeHHEe H OLleHKY HHpOpMAanuH, IPUHUMAeT 000CHOBAHHOE pelleHHe.

3HACT METOIBI PCIICHUA aHreraI/I‘IeCKI/IX 3a1a4, YMECT IIPUMECHATHh METOIbI aﬂre6pm K pECHOICHUIO 3aJa4 CMEXKHBIX JUCHOUIIIINH,
BJIaICCT HABbBIKAMHU MCIIOJIb30BAHUA aHI‘€6paI/I‘IeCKI/IX METOJOB B HpO(l)eCCYIOHaJILHOfI JACATCIIbHOCTH

HN-2.YK-1: Ilpumensiet jiorndecKue GopMbI U POLeayPbl, CIOCOOEH K pedIeKCHHU M0 MOBOAY COOCTBEHHOMN M 1y xKOMH
MBICIMTEIbHOMH AesiTeJbHOCTH.

3HAET aJITOPUTMBI PEIICHHs] TUIIOBBIX allreOpandecKuX 3a1au; yMeeT OCYIECTBITh OMCK U 0TOOp HH(popMaLuH, TpeOyromencs
IUTSL pellieH st KOHKPETHOH anreOpandecKoil 3a1aun; BiaieeT HaBbIKaMH KPUTHIECKOH OIIEHKH aJITOPUTMOB PEIISHUS THITOBBIX
anreOpanveckux 3ajgad

HU-3.YK-1: Anaau3upyeT HCTOUYHUKH HHGOPMAILMH C LeJbI0 BHISIBJIEHUS UX MPOTHBOPEYHi H MOMCKA J0CTOBEPHBIX
CyKAeHMIl.

3HACT NMPECUMYIICCTBA U HEAOCTATKU OTACIIbHBIX METOA0B PCIICHUSA anre6pa1/1!{ecm/1x 3a/1a4; yMECT OLICHUBATh JOCTOMHCTBA U
HEIOCTATKH 3TUX METOAO0B; BJIaJCCT HaBbIKAMH KPUTHYCCKOI'O MBIIIJICHUS

OIIK-1: Cnoco0eH KOHCYJIbTHPOBATH H HCMOJIb30BaTh (PyHIaMEHTAJIbHBIE 3HAHUS B 00J1aCTH MaTeMATHYECKOI0 aHAJIN3a,
KOMILJIEKCHOTO ¥ ()YHKIIMOHAJIBLHOT0 AaHAJIH32a aJIre0phl, aHAJTUTHYECKOI reoMeTpuu, 1uddepeHIIHATbHOI TeOMeTPUH U
TONOJIOTUM, 1M PepeHIUAIBLHBIX YPABHEHUI, JMCKPETHOH MATEMATHKH U MAaTeMATH4Y€CKOM JIOTMKH, TCOPUH BEPOATHOCTEH,
MaTeMaTHYeCKOi CTATUCTHKH M CJIYYaiHBIX NPOLECCOB, YHCIEHHBIX METOA0B, TEOPETUYECKOI MeXaHUKH B
npogeccHOHAIBLHOM AesATeTbHOCTH

HJ/I-1.0IIK-1: 3HaeT 0CHOBHbIE NOHATHS, ONPeIeIeHHs, CBOHCTBA MaTeMaTHYEeCKUX 00beKTOB, GOPMYJTHPOBKH M METOABI
JI0KAa3aTeJIbCTB MATEMAaTHUYECKUX YTBeP:KAeH it

3HACT OCHOBHBIC ITOHATHUA, (I)aKTLI, KOHICIIINHU U TEOPEMBI anre6p51 1 METOJBI X 10KA3aTCIbCTB

HN/I-2.0IIK-1: YMmeeT 1oka3bIBaTh YTBeP:KIeHHUS, PelIaTh 3224 B 00/1aCTH MaTeMaTHYECKUX HAYK

YMECT NMPOBOAUTL JOKA3aTCIILCTBA TECOPEM anrerH pa3IMYHbIMA ME€TOAaMU, ONPCACIIATE BU] TCOPEM

NJ-3.0IIK-1: Cnioco0eH KOHCYJILTHPOBATH B 00J1aCTH (PYH/IaMeHTAILHONH MaTeMaTHKHU

BJIaICCT HaBbIKaMH pa3bsCHCHUSA MPOrpaMMHOI0 MaT€pHraJia CIIymaTejIr0o, OKa3aHUA KOHCYHBTaTHBHOﬁ IIOMOIIIHU ITO aﬂre6pe

OIIK-2: CnocofeH NPOBOIUTH MO HAYYHbIM PYKOBOJICTBOM HCC/Ie0BAaHHEe HA OCHOBE CYLIEeCTBYIOIIIMX METOA0B B
KOHKPeTHOH 00/1acTH MpodecCHOHATBHOM 1eATeTbHOCTH




HJ1-1.0IIK-2: 3HaeT cymiecTBYOLHEe MeTOAbI HCCJIeJOBAHNS B KOHKPETHOI 00/1acTH NPoecCHOHAIBbHOM JesiTeIbHOCTH

3HAET POJIb A3BIKA aNreOpandecKux CTPYKTYp NPH ONMHCAHUHU PAa3IHYHBIX 0OBEKTOB HCCIICIOBAHMS

HN-2.0IIK-2: YMeeT NpUMEHATDH CYIIECTBYIOIIME METO/IbI HCC/IeJOBAHNS B KOHKPeTHOH 00/1acTH npodeccHoHaIbHOI
AesITeJIbHOCTH

yMeeT OPHEHTUPOBATHCS B UEPAPXUH ANITeOPANIECKUX CTPYKTYP

HN-3.0IIK-2: Brageer HaBbIKaMU NMPOBe/IEHNUsI HCCIEI0BAHUSI HA OCHOBE CYLIECTBYIOIIMX METOI0B B KOHKPETHOMH 00/1acTH
npodeccHoHAIbLHOMN 1eATeJbHOCTH

BJIaJIe€T TEOPETHUECKIMHU 3HAHUSAMH O 0a30BbIX alredpanyecKix CTPYKTYpax - IpyIax, Kojblax, MOJIIX U JIMHEHHBIX
MPOCTPAHCTBAX

OIIK-3: CnocodeH caMOCTOSATe/IbHO NPEACTABIAThL HAYyYHbIe Pe3yJIbTaThl, COCTABJIAThL HAy4YHble JOKYMEHTBI H 0TYeThI

HU-1.0IIK-3: 3HaeT NPUHIUIBI U3JI0:KeHHSI HAYYHBIX Pe3y/JIbTATOB B (hopMe T0K/Ia/1a, TeKIHH, IPe3eHTALUH, HAYYHOI'0
TEKCTa, HAYYHOI'0 JOKYMEHTA, 0TYeTa

3HAET BaKHEWIIME TPEOOBAHKS K PA3IUYHbIM (hOpMAM MPECTABIEHHS HAYYHBIX PE3YIbTATOB, IPHHIHUITE PAGOTHI B TEKCTOBBIX
penakropax MS Word u Latex

NA-2.0IIK-3: YMmeeT BbIAeJIUTh HEO0OX0JUMbIe NIPeABAPHUTEIbHBIC CBeJeHHs, BLIOPATh KJII0UeBble MOMEHThI H3/10KeHH,
0TOOpa3HUTh BajKHEHIIYI0 HHGOPMALUIO IPH NPEACTABJICHUH HAYYHBIX Pe3y/IbTATOB, IPH COCTABJICHHH HAYYHBIX
JOKYMEHTOB M 0TYETOB

YMEET CTPYKTYPUPOBATH HAYUHBIC PE3YJIbTAThl, COCTABJIATH 1 IIPABUTh HAYYHBIC TEKCTHI 110 anre6pe

H-3.0IIK-3: Baageer HaBbIKAaMH CaAMOCTOSITEJILHOTO NMPEACTABJIEHUS HAYYHBIX Pe3yJbTATOB, COCTABJIEHHEM HAYYHbBIX
JIOKYMEHTOB U 0TYETOB

BJIaJieeT HaBbIKaMH PabOThI C HAYYHOH JIUTEpaTypoil o anredpe, HaIIAHON 1EMOHCTPAlUY TEOPETUIECKOr0 MaTepuaa,
PEeIaKTUPOBAHUS HayYHBIX JOKYMEHTOB M OTYETOB

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBanue pa3iesioB U TeM /BH]I Cemectp / | HacoB | Kommneten- | Jluteparypa | Uute | Ilpumeuanue
3aHATHSA 3aHsaTH/ Kypc M PaKT.

Pazgen 1. OcHoBbI aJIredOpsl

1.1 Aunre6psl. [Topanre6psl. 'omoMopdu3Mbl 1 2 na-1.YK-1 J1.2 0
anreOp /JIex/ na-2.vyK-1 JI1.4J12.1
NI-3.YK-1 2.2
WJI-1.0TIK-
1 U
2.0IIK-1
WJ1-3.0I1K-
1 U
1.0TIK-2
WJ1-2.01IK-
2 UJI-
3.0IIK-2
na-1.0I0K-
3 U
2.0IIK-3
nJ1-3.0I1K-
3




1.2

DnieMeHTapHOE BBE/ICHHE B TCOPHIO
rpynn /Jlex/

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1
2.0TIK-1
WJI-3.011K-
1 U1
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.3

Kounb1io0, noste, muHeHOE
npocTpaHcTBo /JIex/

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 U
2.0TK-1
WJ1-3.011K-
1 UI-
1.0TIK-2
WJ1-2.0OTIK-
2 U
3.0TK-2
WJI-1.011K-
3 UJI-
2.0IIK-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.4

Marpunpl. I'pynmna u konsio Matpun /JIex/

WJ-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1/1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0T1K-3
1J1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2




1.5

Onpepenurenu u ux cBorcTaa /JIex/

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1
2.0TIK-1
WJI-3.011K-
1 U1
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.6

CucTeMbl JTHHEHHBIX alredpanyecKiux
YpaBHEHUH U METOABI UX peuieHus /Jlex/

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 U
2.0TK-1
WJ1-3.011K-
1 UI-
1.0TIK-2
WJ1-2.0OTIK-
2 UJI-
3.0TK-2
WJI-1.011K-
3 UJI-
2.0IIK-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.7

Kommiekcuelie uncna /Jlex/

WJ-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1/1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0T1K-3
1J1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2




1.8

OTHOIICHHE ETMMOCTH B KOJIBLIE [EITBIX
gucen u ero coiictea. HOJl(a, b) u HOK
(a, b). Anropurm EBkinpa /Jlex/

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1
2.0TIK-1
WJI-3.011K-
1 U1
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.9

Bsaumuo npocteie uncia. HOK nensix
yycen U ero cBoiictea. [IpocTeie uncna
/JIex/

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 U
2.0TK-1
WJ1-3.011K-
1 UI-
1.0TIK-2
WJ1-2.0OTIK-
2 U
3.0TK-2
WJI-1.011K-
3 UJI-
2.0IIK-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

1.10

IMToctpoenue konbia P[X]. OTHolieHne

JeTMMOCTH B KoJblie P[X] n ero cBocTBa.

Jenenune ¢ octatkoM B Koublle P[x]
/JTex/

WJ-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1/1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0T1K-3
1J1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2




111

[TpuBoAMMEIE ¥ HETIPUBOIMMBIE
MHOTO4JIeHbI B Kouiblie P[x]. MeTonbt
HaXO0X/IEHUs KOpHEil MHOro4ieHa N-oi
CTeneH!

/J1ex/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

112

Anre6psl, nofanreopsl, roMOMOPGU3MBL
anre6p. I'pynmna, akcuoMbl TPyIIIbL.
Iloarpynna. /locraTouHsle ycia0BUs
TOATPYIIIEL

Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

1.13

Konb1o, none, nuHeliHoe npocTpaHCTBO.

Onepannu Hax MaTpuriamu. CBoiicTBa
onepauuil. ['pymnmna, KoabIO U JTUHEHHOE
MIPOCTPAHCTBO MAaTPHIL

Mp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




1.14

OO6patumble MaTPHUILBL. Y CITOBHS
00paTUMOCTU MaTPHLBL. ANTOPUTM
HAaXO0XKJEHUsI 0OpaTHOH MaTpPULIBL
Pemenne MaTpu4HBIX ypaBHEHHUH.
IlepecTaHOBKU U IOACTAaHOBKU. YeTHbIE U
HEYETHBIE IOACTAHOBKU

Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.0TIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TECT,
KOHTPOJIbHAS
paborta,
KOJUIOKBUYM,
BOIIPOCHI K
3a4ery ¢
OIICHKOM

1.15

Ornpejienuresb KBaIPaTHON MaTPHUIIBI.
MuHOpBI 1 anreGpandecKue AOMOTHEHHS.
Crioco0bl BBIYHCIICHHS ONPEICITUTENS
Mp/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

1.16

Pelienne cucteM JIMHEHHBIX
anreOpanvecKux ypaBHEHHH pa3InuHbIMU
metonamu /IIp/

WJ-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJI-3.011K-
3

JI1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




1.17

Aurebpandeckast 1 TPUrOHOMETPHIECKAsT
(hOpMBI KOMIUIEKCHBIX uuce. JeicTBrs
HaJl KOMIUIEKCHBIMHU YHCIIaMH B
anreOpanvecKoil U TPUTOHOMETPUYESCKOM
thopme

Mp/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TECT,
KOHTPOJIbHAS
paborta,
KOJUIOKBUYM,
BOIIPOCHI K
3a4ery ¢
OIICHKOM

1.18

OTHoIIEHUE JETUMOCTH B KOJIblIE Z.
HauGonpiuii oOIuil AeIuTeas U
HaMMeHbIlee 001Iee KpaTHOE IIeTIbIX
gucen. Anroputm EBknuaa. [Ipocteie u
B3aWMHO TIPOCTHIC YUCIIa

Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

1.19

OTHoIICHHE AeTUMOCTH B Kojble P[X].
Hau6oibmuii o0muii nemrens u
HavMeHbIIee o0Iee KpaTHOe
MHorowienoB /IIp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




1.20

Kopuau muorounena. Jlenenre MHOTOUICHA
Ha nBywieH. Cxema ['opHepa.
IIpuBoaKMBIE ¥ HENPUBOMMBIE HaJl
JTAaHHBIM MIOJIEM MHOTOUWIEHBI. DopMyIbI
Buera /Tlp/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TECT,
KOHTPOJIbHAS
paborta,
KOJUIOKBUYM,
BOIIPOCHI K
3a4ery ¢
OIICHKOM

121

ConpsKeHHOCTh KOMILIEKCHBIX KOpHEH
MHOTOWICHA ¢ eICTBUTEILHBIMU

ko3¢ durmentamu. Henpusoaumele
MHOTOUJICHBI HaJl TOJSIMH PAIlIOHATBHBIX
U JEHCTBUTEIBHBIX YUCe]. MHOrO4IeHbI
HaJ TOJIeM PaIlOHAIBHBIX YHCEN 1
KOJIBIIOM IIeNBIX uncel. Llensre n
paloHaTbHbIE KOPHU MHOTOYJIEHOB C
nenbMu Kodddurmentamu. Kpurepuii
HeNpuBOAUMOCTH Dif3eHmTelina /T1p/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

1.22

Mertoapl penieHns anredpandecKux
YpaBHEHHUI BBICIINX CTEIEHENW OT OTHOM
MIEPEMEHHOMN

Mp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.2
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




1.23

Cummerpuyeckne MHOrowieHs! /Cp/

28

VJ-1.VK-1
WJI-2.YK-1
WJI-3.VK-1
W/JI-1.01IK-
1 JI-
2.0TIK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 -
2.0TIK-3
WJ1-3.011K-
3

J1.2
JI1.4J12.1
J12.2

JIOKJIa7/coo0111e
HHE

Paznen 2. JIuneiinas aareopa u
reoMeTpus

2.1

Orpenienenne U CBOWCTBA JIMHEHHOTO
npocTpaHcTBa. [IpuMeps! THHEHHBIX
npoctpaHcTs /JIex/

WI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
W/JI-1.0TIK-
1 UI-
2.0TK-1
WJ1-3.011K-
1 U
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.2

IMoanpoctpanctso. JluneiiHas o6onouka.

CymMa U nepecedeHre JTMHEHHbIX
noxnpoctpancTs. [Ipsmas cymma u ee
CBOMCTBa

/JIex/

WJ-1.YK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1]1-3.0TIK-
1 UJI-
1.0TIK-2
1J1-2.01IK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
1JI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2




2.3

Jluneitnpie MHOTOOOpa3us /Jlek/

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1
2.0TIK-1
WJI-3.011K-
1 U1
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

24

JIuHeiHas 3aBUCUMOCTh KOHCUHOM
CUCTEMBI BEKTOPOB B apu(h)METHYECKOM N-
MEPHOM JINHEITHOM BEKTOPHOM
MIPOCTPAHCTBE, €€ OCHOBHBIC

cBoiicTsa /Jlex/

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 U
2.0TK-1
WJ1-3.011K-
1 UI-
1.0TIK-2
WJ1-2.0OTIK-
2 U
3.0TK-2
WJI-1.011K-
3 UJI-
2.0IIK-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.5

KoHeyHOMepHOE IMHEHHOE IPOCTPAHCTBRO,
ero 6a3za u pa3mepHoCTh /JIek/

WJ-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1/1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0T1K-3
1J1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2




2.6

Nzomopu3M KOHEUHOMEPHBIX JINHEHHBIX
npoctpaHcTB. CBolicTBa
usoMoppuszma /Jlex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.7

KoopauHaThl BeKTOpa B pasHBIX 0azucax
apu(METHIECKOr0 N-MEPHOTO JINHEITHOTO
BEKTOPHOTI'0 [IPOCTPAHCTBA, UX CBSI3b /JIek/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.8

CkansipHO€ YMHOXCHHUE B JIMHEHHOM
npoctpanctie /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2




2.9

OpTOroHaNbHBIE CUCTEMBI.
OpToHOpMHpPOBaHHBI Ga3uc.
M3omMopdu3M N-MEpHBIX €BKIIHIOBBIX
npocTtpaHcTs /JIex/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0IIK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.3
J1.4J12.1
2.2

2.10

OpTOroHaNsHOE JIOMOIHEHHE
noampocrpancTsa. [Iporece
OPTOrOHAIM3AIUH

/JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.3
J1.4J12.1
J2.2

211

Omnpenenenre TMHEHHOTO oIepaTopa.
JluneiHOE TPOCTPaHCTBO ONEPATOPOB
/JTex/

WJI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0IIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0TK-3
WJ1-3.011K-
3

J1.3
J1.4J12.1
J2.2




2.12

Marpuna nuneltHoro oneparopa,
n30MOp(U3M JIMHEWHOTO IPOCTPAHCTBA
OI1epaTOpPOB U JIMHEHHOT'O IIPOCTPAHCTBA
KBaJIpaTHBIX MaTpHILl HaJ roJieM /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.13

OO6paTuMBIe TUHEIHBIE ONePaTOPHI
npoctpancTsa V /JIex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.14

HBapuaHTHbIE TOATIPOCTPAHCTBA
/JTex/

WJ-1.YK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2




2.15

OJHOMEpHbIC HHBAPUAHTHBIC
noxanpoctpancTBa. COOCTBEHHBIE BEKTOPHI
U COOCTBCHHBIEC 3HAUCHUS JINHEITHOTO
oneparopa /JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.0TIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

2.16

BekropHOe IpOCTpaHCTBO,
HOATNPOCTPAHCTBA BEKTOPHOTO
npoctpaHcTBa. JIMHelHas o0onouka
CHCTEMBI BEKTOPOB

Mp/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

2.17

CyMMa ¥ repeceueHue JIMHEHHbBIX
noanpoctpaHcTs. [Ipumepsl. JInHelinbie
MHoroo6pasus /TIp/

WJ-1.YK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.01IK-
2 UJI-
3.0I1K-2
WJI-1.0TIK-
3 UJI-
2.0T1K-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




2.18

JInHeliHas 3aBUCHMOCTh M HE3aBHCUMOCTh
CUCTEMBbI BEKTOPOB apHU(PMETHUECKOTr0 N—
MEpPHOT'0 BEKTOPHOT'O MPOCTPAHCTBA.
Basuc u panr cucremsl BekTopoB. bazuc
npoctpancTsa /IIp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.0TIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TECT,
KOHTPOJIbHAS
paborta,
KOJUIOKBUYM,
BOIIPOCHI K
3a4ery ¢
OIICHKOM

2.19

CBolicTBa JTUHEHHON 3aBUCHUMOCTH
CUCTEMBI BEKTOPOB apH(PMETHUECKOTO N—
MEpPHOT0 BEKTOPHOTO mpoctpancTsa /IIp/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

2.20

Basuc u pasmepHOCTb CyMMBI U
TepeceueHus] BEKTOPHBIX
nornpoctpancts /T1p/

WJ-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
3a4eTy ¢
OIICHKOH




221

N3omMopdu3M THHEHHBIX TPOCTPAHCTB
Mp/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TECT,
KOHTPOJIbHAS
paborta,
KOJUIOKBUYM,
BOIIPOCHI K
3a4ery ¢
OIICHKOM

2.22

KoopanHatel BekTopa B pa3HbIX 0a3zucax
npocrpaHcTBa. IIpeobpazoBanue
KOOp/IMHAT NPU U3MEHEeHHHU Oa3uca.
Marpuna nepexoza oT craporo 6asuca K
HOBOMY

Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOITPOCHI K
3a4eTy ¢
OIIEHKOH

2.23

CkansipHO€ YMHO)KEHUE B BEKTOPHOM
npoctpancTBe. Hopma BexTopa.
HepasencrBo Komu-bynsikoBckoro.
OpToroHanbHbIe CHCTEMbI BEKTOPOB.
OpTOHOPMUPOBaHHBIN Oa3uc

Mp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




2.24

OpToOroHanbHOE JTOTIOTHEHNE
noanpocrpancTsa. OpToroHaabHas
MPOEKIHS 1 OPTOrOHAJIbHAS
cocraBisitomas Bekropa. [Ipouecc
OpPTOTOHAJIM3ALMHU CUCTEMbI BeKTOpoB /I1p/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
paborta,
KOJIIIOKBHYM,
BOIPOCHI K
9K3aMEHY

2.25

[lonsiTue nuHENHHOTO ONEpaTopa
npoctpancTsa V Haj nojem F. Matpuna
JMHeHHoro onepatopa. Sapo, oopas,
nedeKT U paHr JTuHelHoro onepaTtopa /Ip/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOIIPOCHI K
9K3aMEHY

2.26

Teopema o cBsi3u pa3MepHOCTEil sapa u
obOpa3a nuHeitHoro oreparopa. Oneparuu
HaJ THHEHHBIMH OIIePaTOpaMu

u ux cBoiictsa /I1p/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




2.27

CBs13p MEX]Ty MaTpPHUIIAMU JIMHEHHBIX
OI1epaTopOB B pazIMYHbIX Oa3ucax.
JleficTBUsI HaJ MaTpULIAMU JTMHEWHBIX
OIIepaToOpOB B pa3IMYHbBIX Oazucax
Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UI-
1.0TIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01TIK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
paborta,
KOJIIIOKBHYM,
BOIPOCHI K
9K3aMEHY

2.28

OO6partnsii onepatop. CriocoOsI ero
BbIYKCIIeHUs. ITHBapUaHTHbIC
MOAMPOCTPAHCTBA

Mp/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUTOKBHYM,
BOIIPOCHI K
9K3aMEHY

2.29

CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE
3HaYeHHs JIMHEHHOTO onepaTopa, ero
XapakTepucTHieckuil MHOrowteH /I1p/

WJ-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJI-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




2.30

Co6cTBeHHbBIE MOAPOCTPAHCTBA
oneparopa. CBsi3b HX Pa3MEPHOCTH C
KPaTHOCTBIO KOpHei
XapaKkTepPUCTHYECKOTO0 MHOIOUJICHA
Mp/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
paborta,
KOJIIIOKBHYM,
BOIPOCHI K
9K3aMEHY

231

Marpuia JIuHeHHOro oneparopa B 6asuce
13 coOCTBEHHBIX BeKTOpoB. HeoOxoaumblie
U I0CTaTOYHBIE YCIOBUS IPUBOJAUMOCTH
MaTpHLBI JMHEHHOTO o1epaTopa K
JUarOHaJILHOMY BUAY

Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUTOKBHYM,
BOIIPOCHI K
9K3aMEHY

2.32

XKopnaanosa popma MaTpUIbl TUHEHHOTO
oneparopa /TIp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




2.33

[Mpunoxxenus TMHEHHOM anreOpbI K
3aa4aM Teopuu auddhepeHaIbHbIX
YpaBHEHHUH, aHAJIN3a, FEOMETPUU
JloGaueBckoro, MaTeMaTHICCKOM
sxoHOMUKH /Cp/

33,2

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.3
JI1.4J12.1
J12.2

JIOKJIa7/coo0111e
HHE

Paznen 3. Koncyabranun

3.1

Koncynbranus no aucuumnune /Konc/

1,8

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 U1
2.0TK-1
WJI-3.011K-
1 UJI-
1.OTIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.2J11.3
JI1.4J12.1
J12.2

Pa3nen 4. [IpomexyTouHasi aTrecTanus
(3auér)

41

TToxnroroBka k 3auéty /3auérCOLY/

8,85

WJ-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJl-
2.0T1K-3
WJI-3.011K-
3

JI1.2 JI11.3
JI1.4J12.1
J12.2




4.2

Konrakrnas pabora /KCPATT/

0,15

WJI-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1
2.0TIK-1
WJI-3.011K-
1 U1
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.011K-
3

JI1.2J11.3
JI1.4J12.1
J12.2

Paznen 5. O6mas anredpa

51

I'pynna, noarpymnna. ITpumeps! /Jlex/

WJI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U
2.01K-1
WJ1-3.011K-
1 UI-
1.0TIK-2
WJI-2.0TIK-
2 U
3.0TK-2
WJI-1.011K-
3 UJI-
2.0IIK-3
1J1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

52

Muxnnueckue rpymnmsl /JIex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UJI-
2.0TK-1
1J1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0T1K-3
1JI-3.011K-
3

JI1.1
JI1.4J12.1
J12.2




53

PazsoxeHue rpynmsl o MOArpyIIe.
HopMaibHbIe TeTHTeNH.
@axroprpynmna /Jlex/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
2.2

54

Mop¢usmsl rpymn /Jlex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
J2.2

55

TeopeTuko-rpynnoBble KOHCTPYKIIMH.

I'pymnIoBoe 3aMbIKaHUE
/JIex/

WJI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0IIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0TK-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
J2.2




5.6

TeopeTuko-rpynnoBble KOHCTPYKIIMH.

Kommyrant. LleHTp rpyrmst
/JIex/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.011K-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
2.2

5.7

TeOpeTI/IKO-prHHOBHe KOHCTPYKIHH.

IIpsiMoe poU3BeICHHE TPYIIIT
/JIex/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0TIK-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
J2.2

5.8

OrmnpezeneHus KONbla U MoJIs.
ITpumepsr /JTex/

WJI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.0TIK-
1 UJ1-
2.0IIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJI-2.01IK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0TK-3
WJ1-3.011K-
3

J1.1
J1.4J12.1
J2.2




5.9

OTHOLIEHHWE AEIMMOCTH B KOJILLIAX
rJaBHBIX Hjeanos /JIex/

VJI-1.VK-1
WJ1-2.YK-1
WJI-3.YK-1
WJI-1.01IK-
1 U
2.011K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

5.10

T'oMOMOp(H3MBI 1 UIEabI KOJIEI, TTOJIs
yacTHBIX /JIex/

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

511

Onepanny Ha MHOXKECTBAX, UX CBOMCTBA.

I'pymma, moarpymmna, mpuMeps.
BeruncieHne mopsiaka sJeMeHTa B
pasnuuHbIx rpymmax /TIp/

WJ-1.YK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0TK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJI-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




5.12

Huknuaeckue rpynmsl. Pasnoxenns
rpymrsl o noArpymnne. CMexXHbIE KIIacChl
Mp/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
paborta,
KOJIIIOKBHYM,
BOIPOCHI K
9K3aMEHY

5.13

dakroprpymnna 1 €e CBOUCTBA.
Hopwmanbhsle genuteny. M3omMopdu3Mel

rpymmn
Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOIIPOCHI K
9K3aMEHY

5.14

Mopduszmsl rpynn. Kommyratop,
KOMMYTaHT U IEHTP TPYIIIHI
Mp/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




5.15

Konb1o u mone. IToakonsio u moarmoe.
IIpumeps: /Ip/

VJI-1.VK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0I1K-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJI-2.011K-
2 UJI-
3.0MK-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
paborta,
KOJIIIOKBHYM,
BOIPOCHI K
9K3aMEHY

5.16

O0J1acTH ETOCTHOCTH U X CBOMCTBA.
Koublia rimaBHbIX UAEaI0B
Mp/

WJ-1.YK-1
WJ1-2.YK-1
WJ-3.VK-1
WJI-1.0T1K-
1 UI-
2.0TK-1
WJI-3.011K-
1 UJI-
1.OIIK-2
WJI-2.01IK-
2 Ul
3.0MK-2
WJI-1.011K-
3UN-
2.0I1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHAS
pabora,
KOJUIOKBHYM,
BOIIPOCHI K
9K3aMEHY

5.17

T'omomopdu3mMel kosen u noseii /I1p/

WJI-1.VK-1
WJ1-2.YK-1
WJ1-3.YK-1
W/JI-1.0T1K-
1 UJ1-
2.0lIK-1
WJI-3.011K-
1 UJ1-
1.OTIK-2
WJ1-2.0TIK-
2 UJI-
3.0MK-2
WJI-1.0TIK-
3 U
2.0T1K-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIbHASI
pabora,
KOJUIOKBHYM,
BOTIPOCHI K
IK3aMEHY




5.18

dakTopKoIbLIa M UX CBOWCTBA. Mmeanst
kouen. [Tonst wactabix /IIp/

VJ-1.VK-1
WJI-2.YK-1
WJI-3.VK-1
W/JI-1.01IK-
1 JI-
2.0TIK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2
WJ1-2.01IK-
2 UJI-
3.0TK-2
WJI-1.01IK-
3 -
2.0TIK-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

TeCT,
KOHTPOJIBHAS
paborta,
KOJUIOKBHYM,
BOIPOCHI K
9K3aMEHY

5.19

Abeness! rpynnsl u Moxyiau /Cp/

34,2

WJ-1.YK-1
WJI-2.YK-1
WJ-3.VK-1
WJI-1.01IK-
1 U
2.0TK-1
WJI-3.011K-
1 UI-
1.0TIK-2
W/J1-2.0TIK-
2 U
3.0TK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJ1-3.011K-
3

JI1.1
JI1.4J12.1
J12.2

JIoKJ1a1/coo0111e
HHE

Paznen 6. KoncyabTamun

6.1

Koncynpranus no aucuumiiae /Kouc/

1.8

WJI-1.VK-1
WJ-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 UJI-
2.0TK-1
1/J1-3.011K-
1 UJI-
1.0TIK-2
WJI-2.0TIK-
2 UJI-
3.0I1K-2
WJI-1.01IK-
3 -
2.0IIK-3
11-3.011K-
3

JI1.1J11.3
JI1.4J12.1
J12.2

Paznen 7. IlpomesxyTouHas aTrecTanus
(3x3aMeH)




7.1 IMoaroroBka k 3k3aMeHy /OKk3aMeH/ 2 34,75 | UO-1.YK-1 JI1.1 J11.3 0
WUI-2.YK-1 J11.4J12.1
WI-3.YK-1 J2.2
UJ1-1.01K-
1 UJI-
2.0IIK-1
WI-3.0I1K-
1 U1I-
1.0IIK-2
UJ1-2.01IK-
2 UJI-
3.0I1IK-2
WJI-1.0IIK-
3U0-
2.0IIK-3
WI-3.0I1K-
3

7.2 Kontpons CP /KCPATT/ 2 0,25 | NA-1.YK-1 JI1.1J11.3 0
na-2.vyK-1 JI1.4712.1
NA-3.YK-1 2.2
NJ1-1.0I1K-
1 nA-
2.0IIK-1
NA-3.0I1K-
1 UI-
1.0IIK-2
WJ1-2.0TIK-
2 UnA-
3.0IIK-2
NJ1-1.0I1K-
3 UA-
2.0IIK-3
WJa-3.0I1K-
3

7.3 KonrakrHas pabdora /KoHcOK/ 2 1 nJa-1.yK-1 JI1.1J11.3 0
NA-2.VK-1 JI1.4J12.1
NA-3.VK-1 2.2
NJ-1.011K-
1 UI-
2.0IK-1
WJ-3.0I1K-
1 UI-
1.0IIK-2
NJ1-2.0I1K-
2 Ul
3.0IIK-2
WJI-1.0TIK-
3 U1-
2.0IIK-3
WJ-3.0I0K-
3

5. ®OHJ1 OIEHOYHBIX CPEJICTB

5.1. IosicHuTEILHAN 3aHCKA

1. Ha3znauenue ¢oH/a oLleHOUHBIX cpencTB. OIeHOYHbIE CPe/ICTBA IPEAHAa3HAUYEHBI /ISl KOHTPOJIS U OLEHKH 00pa30BaTeIbHbIX
JOCTIKEHUH 00Yy4aroIIMXCsl, OCBOMBIIMX IPOrpaMMy Y4EOHOH NUCHUILTHHBI «AnreOpay.

2. ®oH/ OLIEHOYHBIX CPE/ICTB BKIIIOYAET KOHTPOJIbHBIE MaTepHAaIIbI IJIs IPOBEICHUS TEKYIEr0 KOHTPOJIs B (hopMe KOJUIOKBUYMOB,
TECTOBBIX 33JJaHUH, KOHTPOJIBHBIX paboT, TEM JJIsl COOOIIEHUH, TOKIIAIOB U BOMPOCOB K 3aU€Ty C OLICHKOW U 9K3aMEHY.

5.2. OneHo4HbIe cpeacTBa IS TEKYLEro KOHTPOJISI

OHQHO‘IHLIC Cp€ACTBa AJIA TCKYIIECTO KOHTPOJIA IPHUBEACHLI B HpI/IJ'IO)I(eHI/II/I Nel.

5.3. Tembl NHCcbMEHHBIX PadoT (3cce, pedepaThl, KypcoBble pa0dOThI M AP.)

Tembl TOKIAA0B U COOOIIEHNH

1. CumMeTprIecKie MHOTOWIEHBI OT X U Y.
2. CUMMETpPUYECKHE MHOTOWIEHBI OT TPEX MEPEMEHHBIX.




. AHTUCHUMMETPHUYECKIE MHOTOWICHBI OT TPEX MEPEMEHHBIX.

. CuMMeTpHUYECKHE MHOTOUIEHBI OT HECKOJIBKHX MEPEMEHHBIX.

. Hopma u ¢yHKIMEN nuHEHHOTO onepaTopa.

. Jlunetinple muddepeHnraIbHble YpaBHEHHS.

. BeImmykiiple MHOTOTPaHHHMKHN M IMHEHHOE ITPOTPaMMHPOBaHUE.

. HeoTpuuarenbHble MaTpHILIBL.

. F'eometpust JlobaueBckoro.

10. Ompenenenue kateropun. KonkperHsie kareropuu. IIpumeps.

11. YHuBepcansHble MIPUTATHBAIOIINE U OTTANKHUBatONIHe 00BeKTH. [Ipon3BeeHne 1 KOpOU3BEICHHE.
12. Onpenenenne GpyHKTOpa U €CTECTBEHHOTO NpeoOpa3oBanus GyHKTOpoB. [IpruMepsr.
13. Ilpenensl v KOIpeaesl.

14. Kareropus dynkTopos B Sets. Jlemma Fouenpi.

15. CompspxeHHOCTH (yHKTOPOB. CONPSKEHHOCTh TEH30pHOTO Ipom3BeneHus u Hom.
16. Monap!.

17. AnnuTiBHEBIE 1 a0eIeBbI KATETOPHH.

18. HopmauibHbIe U cenapabesbHbIe paCIIMPEHUs MoJel. DTalIbHbIE aJIreOphl.

19. OcHoBHas Teopema teopun ["anya.

20. Tononorus Ha abconmotHOU Tpymne ["anya. Kareropras ¢popMmynupoBka 0CHOBHO# Teopembl Teopuu ['anya.
21. KopoTkue u 1nuHHbIE TOYHBIE IOCIEA0BATENBHOCTH. Jlemma o 3mee.

22. Toynocth pyHKTOPOB cieBa u crnpaBa. Hom u TeH30pHOE NpOU3BEACHHE.

23. IIpoeKTUBHbIE, UHBEKTUBHBIE U TUIOCKUE MOJYJIH.

24. IIpoeKkTuBHas 1 ”HBEKTUBHASI PE30JIbBEHTA.

25. ®yukropsl Ext u Tor. Beruncnenue B ciiydae KoJell IJIaBHBIX UAEAJIOB.

26. Onpenienenue Koromosorui rpymm. bap-pe3onsBeHTa.

27. Kareropus KOMILIEKCOB. | OMOTOITHH ¥ KBa3UU30MOP()U3MEL.

28. Jloxanu3anus KaTeropuil.

29. IloHsTHE TPUAHTYJIUPOBAHHON KATETOPUH.

30. IIponsBoaHas KaTeropHsl.

O 03N L~ W

Kpurepuu oneHku:

«OTINYHOY, TIOBBIILICHHBI YPOBEHb: CHCTEMHOCTh, 00CTOSITEIFHOCTh U ITyOMHA M3JIaraeMoro Marepuaa; 3HaKOMCTBO C
HAayYHOHM U Hay4HO-TIOMYJISIPHOM JIUTEpaTypol, pEKOMEHI0BAaHHOM K JOKJIaJy MpernojaBaTesieM; MUCbMEHHas ¢popmMa nokiaa (ot
PYKH); CIIOCOOHOCTH BOCIIPOM3BECTH OCHOBHBIE TE3HCHI IOKJIa1a O3 MOMOIIM KOHCIIEKTa; CIOCOOHOCTh OBICTPO M Pa3BEPHYTO
OTBEYATHh Ha BOIIPOCHI IPEIMOJAABATCIIA U Ay AUTOPUH, CIIOCOOHOCTH JOKJIaa4YrKa MprUBJIC€Yb BHUMAaHUC ayAUTOPUU.

«X0poI1110», MOPOTOBHIH YPOBEHB: Pa3BEPHYTOCTb M ITyOMHA M3J1araeMoro B J0KJIaJe MaTepraia; 3HaKOMCTBO C OCHOBHOM
Hay4YHOH JIUTEpaTypoi K JIOKJIay; THChbMEHHast (hopMa JIOKJIa/ia; IPU BBICTYIJIGHHUH YacTOe 00pallleHne K TeKCTY JOKIaaa;
HEKOTOPBIE 3aTPYAHCHHUS TIPH OTBETE HA BONPOCH! (HECTIOCOOHOCTH OTBETUTDH Ha PSIJ] BOIIPOCOB M3 ayJUTOPHN).
<(yL[OBHeTBOpI/ITeJ'IbHO>), HOpOI‘OBI;IfI YPOBEHL: MPaBUIbHOCTH OCHOBHBIX MOJIOKEHHI JOKJaJa, HAJIMYHUEC HEAOCTAaTKa
uH(pOpMaLUK B TOKJIA/IE 110 LEIOMY PsAY MpoOiIeM; HCIOIb30BaHUE ISl TOTOTOBKH JI0KJIA/1a HCKITIOUUTENIFHO YaeOHOM
JIMTEPATYPBHI; HECIIOCOOHOCTh OTBETUTH HA HECJIOKHBIE BOIIPOCHI U3 ayJUTOPUHN U MpenogaBaTelisA; HEYMCHUEC BOCIIPOU3BECTU
OCHOBHBbIE TTOJIOXKEHHS JOKJIaAa 6€3 MMChbMEHHOTO KOHCIIEKTA.

<(HeyL[OBJ'IeTBOpI/ITCJ'IbHO>), YPOBEHL HE C(i)OpMI/IpOBaHZ MOATOTOBKA JOKJIaAa B M€YaTHOM BUIAC C TPUBJICYECHUEM HEU3BCCTHOT'O
MH()OPMALMOHHOTO UCTOYHHKA; TIOBEPXHOCTHBIN, HEYIIOPSAOUEHHBIH, OECCUCTEMHBIN XapakTep HHPOPMAINH B JOKJIAJE; IIPH
YTEHUH JIOKJIaJa TOCTOSHHOE UCTIOJIB30BaHHIE TEKCTA; BRICTYIIJICHNE COMBUMBOE, C TOJITUMH May3aMH, MOHOTOHHOE; MTOJTHOE
OTCYTCTBUE BHUMAHHUSA K JOKJIaLy ay JUTOPUH.

5.4. OueHo4HbIe CpeacTBA VI IPOMEKYTOYHOM aTTecTaluu

Bomnpocs! k 3auery ¢ oueHkoi (1 cemectp)

. Jlornueckue onepaunu, GOpMyJIbl, 3aKOHBI JIOTHKH.

. [IpenukaTel 1 KBaHTOPEHI.

. Buasl TeopeM, METOIbI UX 10KA3aTEIbCTB.

. bunapHsbIe COOTBETCTBUS, UX CBOMCTBA.

. BuHapHBIe OTHOIIEHNSI HA MHOXKECTBE, UX CBOICTBA.

. N-apHbIe onepanny Ha MHOXECTBaX, UX CBOHCTBA.

. I'pynna, noarpynmna, npumepsl.

. Konbuo n none, npumepsl.

. JIuneitHOE MPOCTPAHCTBO HAJ MOJIEM.

10. Kosb1io matpwuiy Hax mosiem R.

11. ObparHas MaTpua, aIrOPUTM €€ BEIYHCIeHUs. Pellienne MaTpuYHbIX ypaBHEHHH.

12. Ompenenutens KBaAPaTHOW MaTPHIIBI, €r0 CBOHCTBA, BBITEKAIOIINE M3 OIPEACIICHIS, METOABI BBIYHCICHUS.
13. Teopema o 4yuciIe PELIEHUH CUCTEMBI IMHEWHBIX YPaBHEHUH.

14. MeTtozpl pemeHni CHCTEMBI TMHEHHBIX ypaBHeHuH (["aycca, Kpamepa, MaTpudaHbIi).

15. JInneitHOe MPOCTPAHCTBO PELICHUN CUCTEMBI TMHENHBIX OJHOPOIHBIX ypaBHEHUN. DyHIaMEHTalIbHAs CUCTEMA
pelIeHu .

16. TToctpoenue nomus C.

17. Tpuronomerpudeckast popmMa KOMIUIEKCHOTO YHCIIa, OTIEpaIluy B 3TOH Gopme.
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18. Anrebpanyeckas (hopmMa KOMIUIEKCHOTO YHCIIa, OTICPALIMU B 3TOH (opme.

19. OTHOIIEHNE IEIMMOCTH B KOJbIE Z, €0 CBOMCTBA.

20. Anroputm EBkmuna. HOJl v HOK nenbix ducen, criocoObl MX BRIYHCICHUS.

21. IIpoctsie uncna. Teopema EBxiinaa u Teopema 00 HHTEpBaax.

22. OcHOBHas TeopeMa apu(pMETHKH.

23. KoJb110 MHOTOWIEHOB OT OJTHOM NEPEMEHHOM.

24. OTHoOlIEHNE JEeNUMOCTH B KoJblie P[X], ero cBoicTBa.

25. IlpuBoaMMBIEC ¥ HETIPUBOIUMBIE MHOTOWICHHI B KOubIle P[x].

26. Teopema 0 pa3nokeHHH MHOTOWICHA HA HEIIPUBOANMBIE MHOXKUTEIH.

27. Kopau MmHOTOWICHA, Teopema besy u cienctus u3 Hee. Cxema [opHepa.

28. [IpuBogumocTh MHOTOUIeHOB Haj mossiMu Q, R u C.

29. Teopema 0 paMOHANTBHBIX KOPHIX MHOTOUJICHA.

30. Meton Kapnano.

31. Meton ®eppapu.

32. Ompenenenue, NpUMepsl U CBOMCTBA IMHEHHBIX IPOCTPAHCTB.

33. IloampocTpaHCTBO JIMHEHHOTO MpocTpaHcTBa. Kputepuii moanpocTpaHCcTBa.

34. JIuneiinas obonouka. CriocoObl TOCTPOCHUSI IMHEHHBIX MTOIPOCTPAHCTB.

35. Ilepeceuenre 1 cyMMa MOANPOCTPAHCTB, OCHOBHBIE CBOMCTBA.

36. IIpsimas cymMMa MOAIIPOCTPAHCTB.

37. Ilonstre muHEWHOTO MHOTO00Opa3wsa. CBOMCTBA TMHEWHBIX MHOTOOOpa3Hii.

38. JIuHeliHasi 3aBUCUMOCTb KOHEUHON CUCTEMBI BEKTOPOB B apU(METHIECKOM N-MEPHOM BEKTOPHOM MPOCTPAHCTBE.
CBolicTBa JIMHEWHOMN 3aBUCIMOCTH BEKTOPOB.

39. Teopema o TMHEHHOM 3aBICHMOCTH CHCTEMEI, COCTOSIICH U3 Ooliee, 4eM N BEKTOPOB B N-MEPHOM BEKTOPHOM
MIPOCTPaHCTBE.

40. OcHOBHas TeopeMa JIMHEHHOW 3aBHCUMOCTH B apH(METHIECKOM N-MEPHOM BEKTOPHOM ITPOCTPAHCTBE.

41. ba3uc 1 paHr KOHEYHOH CHCTEMBI BEKTOPOB B apU(PMETHIECKOM N-MEPHOM BEKTOPHOM IPOCTPAHCTBE.

42. Teopema o 6a3ucax.

43. Kone4HOMepHOE JIMHEIHOE BEKTOPHOE MPOCTPAHCTBO, €ro 0aza U pasMepHOCTb.

44. Teopema 0 ZOTIOJHEHUH JIMHEHHO HE3aBUCHMOW CHCTEMBI BEKTOPOB KOHEYHOMEPHOTO POCTPAHCTBA 10 Oa3nca 3TOro
MIPOCTPAHCTBA.

45. Pa3aMepHOCTb BEKTOPHOI'O pOcTpaHcTBa. CBONCTBO pa3MEpHOCTH.

46. Teopema 0 HaXOXKJCHUN Pa3MEPHOCTH BEKTOPHOT'O MPOCTPAHCTBA Yepe3 pa3MEPHOCTH MOANPOCTPAHCTB U MX
nepeceveHus.

47. zomoph13M KOHEUHOMEPHBIX JIMHEHHBIX IpocTpaHcTB. CBoMCTBa H30MOpdu3Ma.

48. Nzomop¢h13M NpONU3BOJIBHBIX N-MEPHBIX BEKTOPHBIX MPOCTPAHCTB.

49. KoopauHaThI BEKTOpA B Pa3HbIX 0a3ucax apu(METHUSCKOro N-MEPHOTO BEKTOPHOIO IPOCTPAHCTBA U UX CBS3b.

Bompocsr! x 3x3ameny (2 cemectp)

1. CxanspHoe Npou3BeIeHNE B INHEWHOM BEKTOPHOM MPOCTpaHCTBE. EBKIINIOBO ITPOCTPAHCTBO.

2. Hopma BekTOpa 1 ee CBOMCTBA. YTOJI MEXAY ABYMS BEKTOpaMHU.

3. OpToroHaJILHBIE CHCTEMBI BEKTOPOB. Teopema 06 OpTOrOHANILHO cHcTeMe HEHYJIEBBIX BEKTOPOB. OpTOTOHAIBHBIH
6a3uc mpocTpaHCTBa.

4. OpTOHOPMHUPOBAHHEIN 0a3MC EBKIMIOBA ITPOCTPAaHCTBA. Teopema o CylecTBOBaHMH OPTOHOPMHUPOBaHHOTO Oasuca.
5. MI3oMop¢hu3M n-MepHBIX €BKIUIOBBIX IPOCTPAHCTB.

6. OpTOrOHAJILHOE JIONIOJIHEHHE MTOIPOCTpaHCTBa. TeopeMa 00 OpTOTrOHaIBLHOM JOTIOHEHHH.

7. Teopema o npsiMoii cymMMe MOANPOCTPAHCTBA U €I0 OPTOTOHAIBHOTO JIOTIOJIHEHHS

8. Onpenenenue nuHelHOro oneparopa. [lpumepsl. Marpuua nuHeiiHOro onepaTopa.

9. O6pa3, panr, sApo u AedeKT JUHESHHOTO oneparopa. Teopemsl o saape u oOpase JIMHEHHOTO onepaTopa.

10. Teopema o cBsI3M pa3MEPHOCTEH JIMHEWHOT O MTPOCTPAHCTBA, A/pa U 00pas3a JIMHEHHOTo oIepaTopa.

11. J[elicTBus HaJ TMHEWHBIMU ONlEPATOPAMH.

12. TIpocTpaHCTBO IMHEHHBIX ONEPATOPOB.

13. Cs13p MEX Ay KOOPAMHATHBIMHE CTOJIOIIaMH BEKTOpa U €ro obpasa.

14. MaTpuiisl cyMMBl, IPOU3BEJEHHUS CKAJIIPa U IMHEWHOTO OIlepaTopa, MPOU3BEACHNUS IMHEWHBIX ONEpaTOPOB.

15. Teopemsl 0 OMEKTHBHOCTH M 00 M30MOp(HU3ME IPOCTPAHCTBA THHEHHBIX OTIEPATOPOB TMHEHHOMY IIPOCTPAHCTRY
KBa/IPaTHBIX MaTpPHI.

16. CBsi3b MKy MaTpUIIAMH JJMHEWHOTO OTlepaTopa B pa3HbIX Oa3ucax.

17. OGpaTuMBbIe TMHEIHBIE ONIEPaTOPHI.

18. luBapuaHTHBIC TIOAMIPOCTPAHCTBA.

19. CoOcTBeHHBIE 3HaYECHUS ¥ COOCTBEHHBIE BEKTOPHI JIMHEHHOTO onieparopa. OTHOMEpHbIE HHBapUaHTHbIC
HOATIPOCTPAHCTBA.

20. Xapakrepuctuaeckuii MHorowieH. CoOCTBEHHBIE ITOANPOCTPAHCTBA BEKTOPHOTO IIPOCTPAHCTBA.

21. Teopema 0 COOCTBEHHBIX BEKTOpaX JMHEHHOTO OMEepaTopa, OTBEYAIONINX PA3IMUHBIM COOCTBEHHBIM 3HAYCHUSIM. BH
MaTpHIbl JUHEHHOTO onepaTopa B 6a3uce n3 cOOCTBEHHBIX BEKTOPOB.

22. YcnoBue NpUBOANMOCTH MATPUIIBI TMHEHHOTO ONepaTopa K ANaroHaJIbHOMY BHIY.




23. TlonsTHE KOpIaHOBOI HOpMaIbHOH (GopMbl. Kputepuii npuBOAMMOCTH MaTpHIBI K KOPJaHOBOI HOpMabHOH (Gopme
(OKH®) Ham mpOr3BOIBHBIM ITOJIEM.

24. ANropuTM HaX0XKJCHUS XKOPJaHOBOI HOpMabHOH (opMbl (COOCTBEHHBIC 3HAYESHUS] MATPHULIBI U UX KPATHOCTB;
KOJIMYECTBO U pa3Mep KOPJAHOBBIX KIIETOK; KOPIAHOB Oa3mc).

25. @yHKIMU OT MaTpHLl. ANTOPUTM HaXOXICHUS (QYHKIUH OT MAaTPHUIIBL.

26. Pa3nuuHble onpeneneHus MOHATHA «TPYIIIa», UX SKBUBAJIICHTHOCTb. [IpuMeps! rpymi.

27. lloarpynmna, 1ocTaTOYHbIE YCIOBUS NOATpynnsl. [IpuMeps! noarpymm.

28. I'pynma mocTaHOBOK HA KOHEYHOM MHOJKECTBE, €€ MOATPYMIIEL. Pa3ino)keHne MoICTaHOBOK B HE3aBUCHMBIE IIUKIIBI U
TPAHCIO3UIIUH.

29. Huknmyeckue rpymisl. [Ipumepsr.

30. Teopema 0 HUKINYECKUX TPYIINIAX.

31. Ilopsinok 31eMeHTa, €ro CBSI3b € NOPSAKOM LHUKINYECKOM IPYIIIBL.

32. Paznoxenue rpynns! G o noxarpymnmne H.

33. Teopema Jlarpanxa u ee ciaencTBUE.

34. HopmanbsHble TOATpYNIHI pynnsl G, MX CBONHCTBA, IPUMEPHL.

35. @akToprpynmna, ee CBOMCTBA, IPUMEPHI (PAKTOPTPYIIIL.

36. Mop¢hu3smsl rpyIm, CBOHCTBA, IPUMEPHI.

37. Slapo n 06pa3 romoMopdu3Ma, UX CBSI3b C HOPMATIBHBIMH ITOATPYIIIIAMH.

38. Teopema o romoMop(hu3Max.

39. Teopema Komu.

40. eticteue rpynmbel G Ha MHOKecTBe. [IpeacraBnenue (peanuszanus) rpymnmsl G B rpymmne S(M). [Ipumepst.

41. MuHNManbHasg NOATPYIIIa, TPYIIOBOE 3aMbIKaHHE.

42. G-opOHTHI DIIEMEHTOB, CTAIIHOHAPHBIE ITOITPYIIIIBI, TIPUMEPHIL.

43. KommMmyTaTop, KOMMYTaHT Tpynnsl G, ero cBoiicTaa.

44. LlenTp rpynmsl, €ro CBOKNCTBA.

45. Ilpsimoe pou3BeICHUE TPYIIIL.

46. HeoOxoamMbIe U TOCTATOYHBIE YCIIOBHA H30Mopdm3Ma rpynmsl G 1 IpsMOTo MPOM3BEeHHS ABYX Ipymm A u B.
47. Onpenenenue konpla u mois. [Ipumepsr.

48. Konbua rnaBHbIX uaeanos. [Ipumepsl.

49. OTHOIIEHNE IeTUMOCTH B KOJIBIIAX INIABHBIX MJIEAJIOB.

50. TomoMophU3MEI 1 HIEaTBI KOJICI], TTOJIS YACTHBIX.

Kpurepun nToroBoi oneHKH Mo AUCHUILTHHE (3a4€T ¢ OLEHKOH, IK3aMeH)

«OTIMYHOY, TIOBBIIICHHBIH YPOBEHb: TEOPETHUECKOE COJCPKAHNE TUCIIUILIIMHBI OCBOEHO IOJTHOCTHIO, 6€3 MpobeoB,
HEeoOX0MMble MPAaKTHYECKNE HAaBBIKM pabOThl C OCBOEHHBIM MaTepuanoM c(hOpMHUPOBaHEL, BCE IPEyCMOTPEHHBIE pabouei
MPOTPaMMOIl TUCHIUIUINHBI y4eOHBIE 3a/1aHMs BBIIIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHSI OIIEHEHO YHCIIOM 0aJlIIOB, OJM3KUM K
MaKCHMaJIbHOMY;

«X0po110», TOPOTOBEIM YPOBEHb: TEOPETUUECKOE COJICPKAHNE TUCIUIIIIMHBI OCBOEHO HOJIHOCTEIO, 6e3 Mpo0OeIoB, HEKOTOpEIe
MPaKTHIECKNE HaBBIKK PabOTHI C OCBOEHHBIM MaTepHaioM c(hOpMHPOBaHbI HEJOCTATOYHO, BCE MPEAYCMOTPEHHbIE pabouei
MPOTPaMMOIl JUCHUIUINHBI y4eOHBIE 3a1aHMs BBITIOJIHEHBI, KAYeCTBO BBIIIOJHEHNS HU OJHOTO U3 HUX HE OLIEHEHO MUHUMAIIbHBIM
YHCIIOM 0aJJIOB, HEKOTOPBIE BU/IBI 33/1aHUH BBITIOIHEHBI C OIIMOKAMM;

«Y IOBIETBOPUTEIHHOY, TOPOTOBBIM YPOBEHB: TEOPETHUECKOE CO/IePKaHUE AUCITUITIMHBI OCBOSHO YaCTHYHO, HO MPOOEIIBl He
HOCSIT CYIIIECTBEHHOTO XapaKTepa, He0OX0IMMble IPaKTHIECKNE HaBBIKM pabOThl ¢ OCBOEHHBIM MaTepHajoM B OCHOBHOM
c(hOpMHUPOBaHbI, OOJNBIIMHCTBO HPEILYCMOTPEHHBIX Paboyeii MPOrpaMMoi JUCIMIUINHBI YUeOHBIX 331aHHI BBITIOJTHEHO,
HEKOTOPBIE U3 BHINTOJHEHHBIX 3a/laHNH, BO3MOKHO, COJIEPKaT OLIHOKH;

«HeynoBneTBOpUTENbHOY, YPOBEHD HE C(HOPMUPOBAH: TEOPETUIECKOE COIepKaHNe AUCHUILTMHBI He ocBoeHO. HeoOxoanmele
MpaKTHIECKNe HaBBIKK paboThl He chOPMHUPOBAHEI, BCE IIPEyCMOTPEHHBIE paboyel MporpaMMoil JUCIMIUINHBI yaeOHbIE
3aJIaHus BBITIOJIHEHBI ¢ TPyOBIMK ommrOKamMu. JIONOTHHUTENIBHAS CaMOCTOSITeIbHAS paboTa HaJ MaTepHaIoOM AUCITUILINHEI HE
NPUBEJIET K KAaKOMY-JIN0O 3HaYNMOMY ITOBBIIICHUIO KaYeCTBa BHIITOTHEHHS YUeOHbIX 3aJaHuUi.

6. YHAEBHO-METO/JMYECKOE © HTHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOAY JISI)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron 5. agpec

JI1.1 | Kaiiroponos E.B. Oomas anredpa: yueOHOe mocoOue IS By30B I'opHO-AunTajick: http://elib.gasu.ru/index.ph
BUI[TATY, 2018 p?
option=com_abook&view
=book&id=2237:0bs0alge
bri18&catid=5:mathematics
&ltemid=163



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:obs0algebr18&catid=5:mathematics&Itemid=163

ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, O

Dn. anpec

JI1.2 | Kaitroponos E.B. OcHOBBI anTeOpHI: yueOHOE ocodue Is By30B T'opHO-AunTaiick: http://elib.gasu.ru/index.ph
BULITATY, 2018 p?
option=com_abook&view
=book&id=2234:0snovalg
ebr18&catid=5:mathemati
cs&ltemid=163
JI1.3 | Kaiiropozaos E.B. Jluneiinas anrebpa u reoMeTpHs: yaeOHoe T'opHO-AsnTaiick: http://elib.gasu.ru/index.ph
nocobue JJisi By30B BUI[TATY, 2018 p?
option=com_abook&view
=book&id=2233:lineinalge
br18&catid=5:mathematics
&Itemid=163
JI1.4 | Ueoyns JI. M., Auredpa: OCHOBHBIC CTPYKTYPEI alireOpHl, Mocksa: MIIT'Y, https://e.lanbook.com/book
Iupmosa E. E. NMHeHHas anredpa: Kype JIeKIui : yaeOHoe 2022 /252896
nocobue
6.1.2. JlononHuTeIbHAS IUTEPATYpPa
ABTOPBI, COCTaBUTEIH 3arnaBue W3natenscTBo, TOx O anpec
JI2.1 | Cukopckas I'.A. Aunre6pa u TeopHs gucell: yuebHoe mocobue Openbypr: http://www.iprbookshop.ru
Openbyprekuit [78763.html
rOCyIapCTBEHHBII
yauBepcuret, ObC
ACB, 2017
JI2.2 | Ycran AE, Aurebpa: yyeObHoe ocobue Tyna: Tynbckuit https://e.lanbook.com/book
Bessepxuuit B.H., roCyJapCTBEHHbBIN /157008
JoOpsiauHa [u ap. ] MeAaroTHIeCKUit
n.B. YHUBEPCUTET IMEHU
JILH. Tonctoro, 2020
6.3.1 [lepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1 [ Kaspersky Endpoint Security ans 6usneca CTAHJIAPTHbIN
6.3.1.2 | MS Office
6.3.1.3 | SIunexc.bpaysep
6.3.1.4 [ NVDA
6.3.1.5|PEJ OC
6.3.1.6 | LibreOffice
6.3.1.7 | MS Windows
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | baza nanHbIX «OnekTpoHHAs OMOIHOTEKa ['OpHO-ANTaliCKOr0o rocyITapCTBEHHOTO YHUBEPCUTETA
6.3.2.2 | DnexrpoHHo-0nbnnoreunas cucrema IPRbooks
6.3.2.3 | DnekTpoHHO-OMbIHOTEUHAst cucTeMa «M3naTenscTBo JIaHb»
6.3.2.4 | MexxBYy30BCKas 3JICKTpOHHAsI OMOIHOTEeKa

7. OBPA3OBATEJIBHBIE TEXHOJIOT' U

poOJIeMHas JIEKIHS

KpYIJIBIH CTOJ

JICKIHS € 3aTJIAHUPOBAHHBIMH
ombkamMu

METOJ ITPOCKTOB

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

Homep aynuropun

Ha3znavenue OCHOBHOE OCHAIIIEHHE
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http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5:mathematics&Itemid=163
https://e.lanbook.com/book/252896
https://e.lanbook.com/book/252896
http://www.iprbookshop.ru/78763.html
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https://e.lanbook.com/book/157008
https://e.lanbook.com/book/157008

207 b1 Jlexuponnas ayauropus. YdeOHas YueHuueckas 10cka, MPOSKTOP, IKpaH, CHCTEMHBIN OJIOK,
ayJUTOPUS s IPOBEIACHUS 3aHITHI 10CcaI0YHbIe MecTa 00yJalomuxcs (10 KOJTHYECTBY
JIEKIIMOHHOTO THUTIA, 3aHATHIA CEMUHAPCKOTO | oOydaronuxcs), pabodee MeCTO Tperno1aBaTens

THIA, KYPCOBOTO MPOCKTUPOBAHHUS
(BBITIOTTHEHNUS KyPCOBBIX paboT), TPYIIIOBEIX
Y MHIMBUyaJbHBIX KOHCYJIbTAIIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM

aTTecTalluu

211 b1 KomnerotepHsrii kiace. Yuebnas ayauropust | Pabogee mecto npenonaBatens. [locanounsie Mecta
JUIA IPOBEICHHsSI 3aHATHUI JTEKIIMOHHOTO o0yyaromuxcs (10 KOJIUYECTBY 00y4arouuxcs),
THIIA, 3aHATHH CEMHHAPCKOTO TUIIA, KOMITBIOTEPHI € TOCTYIIOM K MIHTEepHET

KypCOBOT'O MPOEKTUPOBAHUS (BBIOIHEHHS
KYpPCOBBIX padoT), TPYIIIOBBIX U
WHJIMBHYaJIbHBIX KOHCYJIBTAllUH, TEKYIIETO
KOHTPOJISL X IPOMEKYTOYHOH aTTeCTALNH.
[omermenune 11t caMOCTOSITENBHON paboThI

222 Bl YueOHast ayAUTOpHs IS IPOBEACHUS Pabouee mecto npenonasaresns. [locagounsie mecta
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH o0y4Jaromuxcs (10 KOJTHIECTBY 00yJaromIuxcs).
CEMUHAPCKOr0 THIA, KypCOBOIO [IepeHocHOM IPOEKTOP, HOYTOYK, 3KpaH

MIPOEKTHPOBAHUS (BBIIOJIHEHIS KYPCOBBIX
padoT), TPYMIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTallUi, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTecTallui

9. METOAUYECKHUE YKA3ZAHMUSA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHHUIIIMHBI (MOY JIST)

1. KAJIEH/IAPHBIM [TJTAH

KanennapHslii 171aH BBIBEIIIMBACTCS B JIEKIIMOHHON ayIUTOPUM U COAEPKUT UHPOPMALIUIO O PACHPEIEICHUH 3aHATUH 110 HeflensIM,
yucie yueOHbIX 4acoB, (opMax U BpeMEHH KOHTPOJIS U IIp.

B cBs3u ¢ MpasgHUuKaM1 U 110 APYTUM IpUYIMHAM 4acCTh MPAKTUICCKUX (na6opaTopHmX) 3aHATUH MOXKET UCKIIIOYAThCS WK
O61>C,Z[I/IH$IT]>C$I. Bce Bo3MOKHBIC H3MCHEHUS YKaXET MpernoaaBaTeiib B X04€ 3aHIATUH.

2. BBIITOJTHEHUE ITIPAKTUYECKUX (IABOPATOPHbBIX) 3AHATUI

OcMBICIIeHHOE pelIeHHE 3a4a9 HeBO3MOXKHO 0e3 3HaHHS Ba)KHEHINMX IMOHATHI, GopMyI1, 3aKOHOB | IIp. TaHHOU TeMsL. [TosTomy
nepes KaxapIM IPaKTHYECKUM (JJAOOPATOPHBIM) 3aHATUEM CTYIEHTBI JOJDKHBI IIEPENUCcaTh B KIIACCHYIO TE€TPadb WIU HA OTJEIbHbIE
JHCTHI CHUCOK TaKHUX MOHATHI U (HOPMYII ¢ paciridpoBKOH KaxI0T0 MOHATHS, GOPMYITHPOBKAMH BCEX TEOPEM, CMBICTIOM KaXJ0TO
3HaUKa: He MPOCTO MepenncaTs cloBa "morapupmudeckoe auddepeHIpoBanue”, a [aTh onpeeIeHne J0rapuhMIIecKOro

T depeHIPOBaHHUS; HE IPOCTO HAIKCATh "3aKOH pacIlipeAeIeHHs JUCKPETHOH CiIyJaiiHOH BeNn4uHbI", a 1aTh ero GopMyIupoBKy
U [IPUBECTH IPUMEPBI; HY>KHBI HE CJI0Ba "IUNIOTHOCTB pacnpeaeneHus”, a rpaduk 3Tol INIOTHOCTU paclpeiesICHus.

BonbumHCTBO (OPMyYI U MOHATHH KaXJI0T0 CIHCKA OyIyT BaKHEHIIMMHU U B MaclITabax BCEro Kypca, T.€. JOJDKHBI ObITh 3ay4eHbI;
IpH MOATOTOBKE K MPAaKTUIECKOMY (1a60paTOpHOMY) 3aHATHIO, OJHAKO, TAKOHM LS -MaKCUMYM MOKHO HE CTaBUTh, OTPAHUYHMBIINCH
CBOOOIHOIT OPHEHTHPOBKOI B COOCTBEHHBIX 3amucsX. [IpenoaaBaTens B Hauale 3aHATHS IPOBEPSIET HATMYHE H Ka4eCTBO PACKPBITHUS
COJIep KaHUs CITUCKa y Kaxaoro crynenta, npuuéM HA BCEX 3AHSATUSX 0e3 uckimoueHus, HAYMHAsA ¢ IEPBOT0. DTO M MOHATHO:
OTCYTCTBHE CITUCKA MM (POpPMaIbHAsS €T0 MepenncKa — rapanTtis HeaQGeKTHBHON paboThl CTyeHTa Ha 3aHATHHA. O THOBPEMEHHO
HPOBEPSETCS pelIeHNe JOMAIIHHUX 33134, KOTOPbIE TOJDKHBI OBITh paclpeaeieHbl [0 3aHATHAM U aKKypaTHO IIPOHYMEPOBAHbI C
TTOJTHOM 3ATIMCHIO YCJIOBHU Kax0ii 3a1a4u B OTAETBHYIO TETPajb /I JOMAIIHUX paGoT. KaneTh Bpems Ha epernucKy
YCIIOBHH HE CIEAYET: 3TO HE TOJIBKO AENAeT CTYJSHTa HE3aBUCHMBIM OT 33/1aUHUKOB, KOTOPHIX B HY)KHBI MOMEHT — Ha
KOHTPOJIBHOH, 3a4€Te — HE OKa)KETCsI O PYKOH, HO U MOMOTAeT B PEIICHUH 3a/ay, 3aCTaBJIss 3aMETUTh KaKyI0-HHOYb BaXHYIO
“Menoyp”’ THIA OTCYTCTBHS HaYaJIbHBIX MJIM KPaeBbIX yCIoBHH. Eciu mpu BceM crapaHuy peluTh TOMaIIHUE 3a/1aud He yIaloch,
JIOJDKEH BbITh IIPEBABIIEH YEPHOBHK PEILEHHIA. He nmeroniue 6e3 yBaKUTEIHOM NPUUHHBI CIIHCKA TIOHATHIL U He
MPUCTYMABIIKE K PEIICHUIO JOMAITHUX 3a/1a4 IMOJIy4aloT HEeYJOBJIETBOPUTEIILHYIO OLEHKY U TOJDKHBI OY1yT SIBUTHCS Ha BBI3BIBHYIO
koHcynpranuio B yacsl IPC. PazymeeTcs, oHa OTKpbITa U JUIsl BCEX JKEJIAIOIINX.

Takue KOHCYJIbTAIlUU POBOSATCS PETYISIPHO C yKazaHHUEM BpeMEHH B KaJleHAapHOM Iu1aHe. O BecKoi MpUUYUHE NMPEACTOSIIEH
HESBKU CTYIEHT-3310JDKHUK 00513aH 3apaHee MpeyNnpeanTh IPernoiaBaTtels; He OTOBOPEHHAs 3apaHee HEesIBKA 3a10JDKHHMKA Ha
BbI3bIBHYIO KOHCYNbTauuio BieuéT OBA3ATEIIBHOE JOBABOYHOE MHANBUAY AJIbHOE 3AJJAHUE — 3apauun, npopaboTky
KOHCIIEKTA U Tp. SICHO, 4TO MpU MOBTOPSIFOLIMXCS HESIBKAX HA BBI3BIBHBIC KOHCYJIBTAIIMU CTYJCHT CTABUT CE0s B OUCHB CIIOKHOE
TIOJIO>KEHUE.

Ecnu 3ansarue 6b110 no JIOBbIM npuurHam NpomyleHo, caeayeT, epenucas y Toapuiieil kiaccHsle 3an1auu 1 PASOBPABIINCH
B HUX, noAroTOBUTh CIIUCOK MOHATUH, PEIIUTh JOMAIIHUE 3aJa4l U SIBUTHCS Ha OJIDKANIIYI0 KOHCY/IBTALUIO, I/I€ IPEoAaBaTeb
IIPOBEPUT KauecTBO paboThl. Eciu npuunHa Nporycka yBaXUTeIbHa, CIIUCOK HAJO0 JMIIb I0Ka3aTh, 8 BOT €CIM HET — CAATh,
TpeBapUTENIFHO 3ayUHB.




BHUMAHMUE! Ipomnyck (no nto6oi npuunHe!) OONbIIOro Ynca 3aHITHH, a TeM 0oJiee HEesIBKA Ha BBI3BIBHBIC KOHCYJIBTAIIUN
03HAYAET, YTO MPEIOAABATEIIIO PUAETCS 3aTPATUTh Ha paboTy ¢ Bamu 3HaUnTEIbHOE BpeMs: MPOCMOTPETH 10 KKIOH TeMe
TepenUCcaHHbIe KIACCHBIC 3a1a4H, IPOBEPHUTH WIN MPUHSITH CIIUCKU MOHATHN, MPOBEPUTH PELICHHE JOMAITHUX U TOTMOJIHUTEIBHBIX
3a7a4. Eclu 9TO MPOMCXOMUT B CEPEIMHE CEMECTPa, TO BCE MOXKET OKOHYHUTHCS OJIAromoiaydHO — TYT YK Jieno 3a Bareit
J0OPOCOBECTHOCTBIO U criocoOHOCTAMU. HO K KOHIly ceMecTpa He IIOMOXKET U J0OPOCOBECTHOCTh IIPOCTO MOTOMY, uTO Bam He
XBATHT BPEMEHH: B MIEPBYIO OYepe/Ib Ha KOHCYNBTAIHSX, 34T U . MPernoiaBarelib OyaeT paboTaTh CO CTyJCHTaMu 0e3
3a/I0JDKEHHOCTH MITH C MEHBIIIeH 3310 KeHHOCThI0. Kak Tonmpko 3akoHumnuch 3ansatus, npenogasatens HE OBSA3AH ¢ Bamu
paboTaTh; ¢ HUM HAJ0 IOTOBapUBATHCS O KaXKAOH BCTpeUe, YTO 3aBUCUT HE TOJIBKO OT Bamiel rOTOBHOCTH, HO | €T0 JKeJIaHus,
MHeHus o Bac, 3ausroctu u np. U3-3A TIPOITY CKA BOJIBILIOTO YMCJIA TIPAKTUYECKUX (JIABOPATOPHBIX) 3AHATHIA
TAKXE HECKOJIbKO CTYJEHTOB EXEI'OJHO OTUYUCJIAIOTCS N3 YHUBEPCUTETA.

3aMe‘Iy, YTO IIPHU MPOBEACHUU KOHTPOJIbHBIX pa60T 3(1)(1)6KTI/IBHO MOKHO HMCIOJI530BaTh TOJIbK0 CBOU crincku HOHﬂTHﬁ, KJIaCCHBIC
JAOMAIIHUE TETpaau C 3aJa4aMu. 3az[aln/1 KOHTPOJBHBIX H0)16I/IpaIOTC$I OJHOTHUITHBIMHU C pCHIaBIIMMHCA JOMa U B ayJUTOPUH, TaK UTO
HEKaYeCTBECHHOU HpOpa60TKOﬁ CBOMX 3aIMCEH WIN UX HETOJIHOTOM Hepa)lHBI:IfI HaKaXeT caM ceOs.

BHHUMAHMWE! V3 MHOTOJIETHET0 OIbITa YCHELIHOr0 pelIeHuUs! ydeOHbIX 3a7a4 MHOIO U3BJIE€UEHBI JIUIIb 3 YHUBEPCAIbHBIX UCTUHBI
JUIST T€X, KTO TakKe XOTel ObI HAyIUThCS PeIIaTh yIeOHbIE 3aJaUH.

a) 3HAU TEOPHIO U, T''TABHOE, ®OPMVYIJIbBI (uwu xoTs Obl 3Hald, e 3Tu GopMyIisl HaiiTh). Eciu B 3a1a4e uaét peds o
KacaTeJIbHOM M HOPMaJIi K KPHBOM, a ThI HEe 3HAEIIIb, YTO 9TO TaKOE U HE MOMHHIIIb T€OMETPUIECKHI CMBICII TIPOM3BOIHON — €TI0
0e3HaNeKHO, T.K. THI JaXkKe He 3Haelllb, TJe U YTO UcKaTh. Ho eciu 1 3Haems, Hy)kKHa ONTHMAaJbHas cTpaterus pemenus. [loatomy

6) PELLIAM C KOHLIA. D70 3Ha4HT: BHAMATEIBHO IPOYNTAB YCIOBHS, CCIAB HX MOIHYI0 MATEMATHIECKYIO 3aIlACh (HE YIIycKas
HH OJIHOW «MEJIOUM» THIIA MPE/IEIOB HHTErpUpOBaHus, U epeHINaIoB, MPaBUIbHBIX 0003HAUYEHHI JJIs1 BCEX BEJIMYHH, 3aIIUCH
YHCJIOBBIX 3HAYCHUH B OJTHOW CHCTEME U IIp.), OIPEICNH, YTO HaJI0 HAWTH — U ¢ yueToM yciosuii 3aaaun [I0JIBEPY ®OPMVITY,
KYIA BXOOUT NCKOMA BEJIMYNHA. [IpaBuibHO NOCTaBICHHBIH BOIPOC — IOJIOBUHA pellieHHs. B npocTeimux 3aqauax
HY>KHa Bcero oiHa (opMyiia, B 60jee CI0KHBIX — Pl B3aUMOCBSA3aHHBIX. BEIOOp 3THX hopMyn — €0 TBopUecKoe, Tpedyroliee
HE TOJIBKO 3HaHUH, HO U ombITa. [loaTomy

B) PEIIII1 MHOI'O 3AIAY. Ecivt TBI B CBOE# KU3HU PEIIMII BCETO 2 MaTeMaTHIECKHE 3a/1a4H, TO 3-10 CKOpee BCEr0 HE PEIHIIIb;
ecnu 2002, To 2003-10 ckopee Bcero peruiinb. JIydiie pemarh caMoMy — XOPOIIIO 3alIOMHHAETCs, CIOCOOCTBYET CAMOYBaXXCHHUIO 1
YCBOGHHIO TEOPETUIECKOTO MaTepHaja; HO TOANTCS pelIeHUe Pero1aBaTelisl, TOBApHIIa, U3 KHIKKH — JIMIIb ObI pelIeHune
3arIOMHMIIOCH. [Ipu peleHnn oJMMIHaIHbIX 3314 OYE€Hb YaCTO HYXKHO 3HATh KaKOW-TO CIEeUAIbHBIN PHEM, cpa3y BUIIETh, HA
KaKylo TeOpeMy WM 3aKOH JJaHHas 33/1a4a.

K coxxaneHuio, 3TH HCTHHBI HEIIPUTOJHBI IIPH PEIIECHUH 33]1ad HAYYHBIX (HE FOBOPA Y)K€ O KUTEHCKUX): 3[1eCh Yallle BCEro
HEHU3BECTHO HE TOJILKO KaK pellaTh, HO U YTO UCKaTh, KAKOBBI UCXOAHBIC JaHHBIE, [IOIHBI JIU OHU, HEJOCTATOYHBI MM H30BITOUHBL...

ITo uroram 3aHATHH Ha 3a4eT (IK3aMEH) BBIHOCATCS 2 OLIGHKHU: 32 YMEHHUE pelaTh 3a71a4uu (110 HTOraM KOHTPOJIbHBIX M PELICHUIO
JOMaIIHUX 3a1a4) ¥ 3a J00pOCOBECTHOCTH (CBOEBPEMEHHOCTh M KQUeCTBO PAaOOTHI CO CITCKAMH, MPOITYCKH 3aHITHH U T.1I.).

BHUMAHMUE! Ipaktuueckue (J1abopaTOpHbIC) 3aHATHS 3aUTCHBI, €CITU: a) €CTh MTOJIHbIC CITUCKHU MTOHSATHI 10 BCEM TeMaM, 0)
pelIeHsl Bce JOMaNIHUe 3a/1aui, B) BOCCTAHOBJICHBI BCE MTPOITYIICHHBIE 3aHITHS U CIaHBI 3aJ0JDKEHHOCTH, T) 3a4TEHBI BCe
KOHTPOJIbHBIE pa0OTHl M MHAUBUAYAJIbHBIC 3aJaHUSL.

3. UBYYEHUE TEOPETUYECKOI'O MATEPHAIJIA

IIpakTH4yeckue yMEHHUsI 1 HABBIKK MOTYT OBITh ITOJTy4YEHBI TOJIBKO HA IMPOYHOM 0a3e 3HaHUH, TPUOOPETEHHBIX NIPH U3YYCHUH
TeopeTnyeckoro Matepuaia. Ho B ocHoBe 3HaHmii 00s3aTenbHO JiexkuT npouece SAITIOMUHAHNM S, 3AYUNBAHU .
JleiicTBUTENBHO, TI00ast 001aCTh YEIOBEYECKUX 3HAHUI — MaTeMaTHKa, HU3KKa, NeJaroruka, MeJMIHa — OMHUPACTCs Ha
omnpenenéHHbIi Ha0bop noHATHH ('Mpon3BoIHAs — 3TO...", "Mefaroruka — 370...", "3MeKTpUYecKuil TOK — 3T0..."), PaKToB
spnennii ("Boxra Bnagaer B Kacruiickoe Mope", "oTHOMMEHHBIE 3apsbl OTTAJIKUBAIOTCA", "IEPBBIM NPU3HAKOM 3a00JIeBaHUS
JIU3eHTepueil apisiercs..."), 3aKOHOB, TEOPEM M 3aKOHOMepHOCTeH (''3aps B 3aMKHYTOU cucTeMe coxpaHsercs', "KBaapaT
TUIIOTEHY3bl paBeH CyMMe KBaJIpaToB KaTeToB'", "MpuéM aciprHa CIOCOOCTBYET CHHKEHHUIO TEMIIEpaTypbl 00JIBHOT0"), UCIIONB3YET
coOcTBeHHbIE Tpad)uueckrue U CUMBOJIBHBIE CPEACTBA (YEPTEXH, KapThl, (POPMYJIbI, CXEMBI); X BCE 3TO HATO 3ay4HUTh, 3alIOMHHUTb,
y3HATh JKeNaIoIEeMy U3ydUTh JaHHYIO HayKy. He Hamo myTtath 3yOpéxKy M 3aydnBaHUE: B TIEPBOM CIIydae CMBICH 3alIOMUHAEMOT'0
HEHM3BECTEH, KaK B JIETCKOH cunTtaike "OHeOeHepaba...", Tak 4To 3ayuyuBaHue Teopemsl [Ingaropa He Oynet 3yOpExKKkoii, ecu
OCMBICJIEHBI U 3ay4€HBbI IOHATHA "MIPSIMOYTOJIbHBIN TpeyrosbHUK", "kaTer", "runorenysa", "kBaapar”, "cymma". Bonpoc o
TTOHMMaHWHU, OCMbICIIMBAHUU MaTepualla JOCTAaTOYHO CJIOXKEH, YTOObI Ha HEM 3/1eCh OCTAHABIMBATHCS; BA)KHO, UTO MpopaboTka,
OCMBICIIMBaHNE, TOHUMaHUE HOBOTO OIIMPAETCs Ha yXKe 3ay4yeHHOE, yCBOCHHOE 3HaHue. He u3ydaBuieMy aHTIIMHCKUH s3bIK (pasa
"A¥ cruk pamH" Tak ke HeMOHATHA, KaK He U3y4yaBIlIEeMy MaTeMaTUKy — "MOJIyJIb CMEIIAHHOTO NPOU3BEACHUS TPEX BEKTOPOB
YHCJICHHO PaBEH 3HAYCHHIO 00beMa Mapajuiesienue/ia, IOCTPOSHHOT0 Ha 3TuX BekTopax'. OueHb 4acTo CTYNEHT 3asBJIsET, YTO OH
co mkoiasl HE TIOHMMAET maremaTuky, a Ha aene okasbiBaercs, uto oH e€ HE 3HAET; He nOMHUT (MM IOMHUT IPUMEPHO), 4TO
TaKoe apryMeHT, QYHKUUS, Ipesiel; He 3ay4ril, KAKUMU OyKBaMH 0003HAYalOTCsI 3TU BEIMYMHBI U KaK 3T OyKBBI MULIYTCS U
yuratorcs. U ecnu B nanubiii Moment cryaeHt HE TIOMHUT, uto Takoe nepBooOpa3sHast wim auddepeHiuai To npudéM 37ech
nonuManue? MATEMATHUKY HAJIO YUUTb HAU3YCTD, kak UHOCTpaHHBIH SI3bIK: 110 AECITh MOHATHH, (hopMyII, 0003HAUEHUI
Ka)X/[pli IEHb, IO HECKOJIBKO Pa3, TOKa HE 3allOMHUIIL — U uepe3 roa-asa PEI'YJISIPHBIX 3AHSTUN 3aroBopuis. YYEBA T10




HACTOSIILEMY — ATO TSIKEJIBIN TPY ]I, 1 Hi4ero He fOOBIOTCS T€, KTO ME4TaeT "MOHIMATE" MaTeMaTHKy 0e3 eKeTHEBHOTO
Tpyaa no e€ MUI3YUEHUIO. KopeHb yueHust ropek, HO IJI0AbI €ro (110Ka XOTs Obl B BUJIE 3aCILyKEHHOH MATEPKU Ha SK3aMEHE)
CJIaJIKU.

"Ho 3T0 CKOJIBKO K€ HaJI0 3ay4MBaTh, y Hac He oJHa Bama qucuuniuuzal" — ckaxyT UHbIE CTYAEHTHI. J{0JIsl HCTUHBI 371ECh €CTb,
IOATOMY B YHUBEPCHUTETE U CYIECTBYIOT IIPEIOAaBATENIN: OHU B COOTBETCTBUU € IPOrpaMMaMy OTOUPAIOT MaTepual U OPraHU3yIoT
U3ydeHUe, BbIJEISIs BaskHeHIee, IoMorasi U KOHTposupys. ONbITHBL [IpenojaBaTellb 3HaeT, YTO BAXHEMIINX nowsTuii,
(opmyI, IBICHHUH, 3aKOHOB, OITIBITOB, CXEM, TpaHKOB, KOHCTAHT 3a CEMECTp cOOOIaeTCs CTyICHTaM COTHH ABE-TPH, U 3ay9UTh UX
MO CHJIaM JIa)Ke TOMY, KTO HUYETO He IIOMHUT (HEBEPOSITHBIN Ccly4ait!) co mIKoJbl — ObUIO OBl JkenaHue. PerenT mpocT: 3aIuiiy 3To
BayKHEHIIIee HECKONIBKO pa3 (MOTOpHAs MaMATh caMast IPOYHast — KTO HAy4MIICS €3UTh Ha BETOCHUIIE/E, €3UT BCIO JKU3HB);
IPOrOBOPHU BCIyX U HOCITyMIail ToBapulla (UCHONb3yH CIyXOBYIO IaMATh), HOJYEPKHU KPACHOM IacToil, 00BeIu paMouKoil u
BHHMMATEJIbHO PacCMOTPH (3pUTENbHAs NaMATh caMast EMKasi — FOBOPAT K€, UTO JIydllle OAUH Pa3 YBUAETb, UEM CTO Pa3 yCIIBIIIATD).
Jst obnerdeHus CTyIeHIeCKOro Tpy/ia Bc€ BaxkHelee, 4To TpeOyeT 3ayuuBaHUs HAaU3YCTh, BbIIEISETCS IPENoJaBaTeeM B X0
YTEHUS JICKIIUU B PAMKY.

OnHako OyayleMy CIeNUaIUCTy MaJlo 3HaTh IPEIMET, HaJl0 €IE yMETb €r0 U3JIaraTh, 00bACHAThH JPYIUM, HOO Cpeiu JII0JeH JKUBEM,
3a4acTyK) — MEHEe ONBITHBIX. B 001IeM-TO 3TO0 HCKYCCTBO, KOTOPBIM OBJIAICBAIOT BCIO kH3Hb, ciiaB 3HaHui U OIIBITA uenoBeka
(HemapoM co BpeMeHeM CHEeUAINCTy HAauMHAIOT IUIaTUTh Ooiibine). Ho B oCHOBE JISKHUT, HA MO B3I, IpHOOpeTaeMoe mpu
W3YUYCHHH U B X07Ie pa0OTHI yMEHHE BUICTh U u3narath cBoit npeamer kak CUCTEMY 3Hanwmid, a He HA0Op OTICTBHBIX 3ayYCHHBIX
¢axros. [{ns atoro Hano [IOMHUTD He Tonbko camMu (GakThl, HO U CBSI3H MEXLy HUMH, X [IOCJIEI0BATEIHOCTh BO BPEMEHH,
CTENEHb BXKHOCTH U CJIOKHOCTH IS BOCIIPUSITHUS, UCTIOIb30BaHUE B JaJIbHEHIIEM Kypce, HE0OX0AUMOCTh CBOOOHOTO BIIAJICHUS,
CHJLY SMOIIMOHAJILHOTO BO3JIEHCTBUSA U T.J. U T.I. BpeMs Ha U3I0)KeHHe MaTepHaa, Kak U BpeMs OTBETa IIKOJIbHUKA WU CTY/EHTa,
BCEr/la OrpaHUYEHO; 3HAYUT, HaJJ0 IIOMHUTH U paclpeieieHle BpeMEHH C y4ETOM BO3MOXKHBIX BOIIPOCOB, J1a €Ié U YMETh Ha X0y
MepecTpanBaThCs B CIIydae KaKMX-TO HEMPEIBUICHHBIX 00CTOATENBCTB (II0TAC CBET; HE IMOMYIMIACh TeMOHCTPALHS, HA KOTOPYIO
ONUPAJIOCh U3JI0KEHNE HOBOT'O MaTepuaia, u mp.). Kaxxaplil n3 Hac HOMHHUT CO BpeMEH LIKOJIbI MOJIOJIBIX YUUTENIeH Win
MIPaKTHUKAHTOB, KOTOPBIE HEMIOHATHO OOBSCHSIOT, IIOCTOSTHHO 3aryIAbIBast B TETPAIKY, a TO U YUTAs MO Hell; KOTOphIe TUXO U
HEBHATHO TOBOPAT U MEJKO IHUIIYT Ha JOCKE; Y KOTOPBIX OCTOSIHHO HE XBaTaeT BPEMEHH U YPOK 3aKaH4MBaeTcsl (hpazoit
"OcTanpHOE MOCMOTPHTE JIOMa CaMu 110 Y4eOHUKY". Bc€ 310 ene npuaéres ucnpitarh Ha cede OYTH KaKJ0OMY CTYIEHTY B XOJIe
IPaKTUKY; a I0Ka HY CJIOBA HE TOBOPUIIOCH 00 yMEHMH BIIaJeTh COOON B PUCYTCTBUU HA YPOKE NIPOBEPSIOLIET0, BULETh 10
PEaKIUu ayIUTOPUU CTEIEeHb 3aUHTEPECOBAHHOCTH U IOHUMAaHUS, HE TOBOPUIOCH 00 UCKYCCTBE HHTEPECHO NPETIOJHECTU CaMBblii
"cyxoi" Marepuan u o mpodiieMe MpodJIeM — YMEHHH TOIePKATh TUCIUIUIMHY Ha ypoke. YMEHUE — 3TO 3HAHUE B
JEWUCTBUM. 3Haunr, ecii X04emb yMeTh H3/1araTh MaTepHall, HyKHO IIOCTOSHHO POGOBATH 9TO JEJIATh, HCIIOMb30BaTh TI00YIO
BO3MOJKHOCTB: JUISI CAMOTO ce0sl, BCIYX HJIM Ha Oymare; JUIs TOBapHIleil Ha Beuepe, COOpaHUH, B KOMHATE OOLICKUTHS, IIepeN
3aHATHEM; JUIS IPeTojaBaTelss Ha MPaKTHIeCKHX (JIAOOPaTOPHBIX) 3aHATHAX, B X0O/I€ TEOPETHIECKOT0 cobece10BaHus, Ha
KOJUIOKBUYME WJIU 9K3aMeHe. MOKHO NPOJOKUTE AaHAJIOTUIO ¢ M3YUYEeHHEM HHOCTPAHHOTO SI3bIKA: MaJIo 3allOMHHTh, KaK MUIIYTCS,
YUTAKOTCA U IPOU3HOCATCA CJIOBA; HYKHO emé 3HaTh IIpaBujia 3TOT'O A3bIKA U 065{3&TCJ’ILHO B HEM IMPaKTUKOBATbHCS, UCIIOJIb3Ys1
M00yI0 BO3MOXKHOCTb. JINIIb Toraa Oy ayT MOHATHBI BOIPOCH! MPENOABATENs U B OTBET HE BHITOBOPSITCS HCKOBEpKaHHBIE (hpasbl
"Meton 'aycca — 310 Korma...", "MaTpuiia — 3T0 COBOKYIMHOCTH NaHHBIX" i "[Ipumensiem noacranoBky YeOnimena'.

Kcraru, ananorust ¢ ”HOCTpaHHBIM S3BIKOM UMEET U MIPSIMON CMBICT: B MaTeMaTHKE MHOKECTBO TOHATUH 0003HAYAETCSI CJIOBAMH
HWHOCTPAHHBIX SI3BIKOB, B OCHOBHOM JIATHHCKOTO ¥ TpeYecKkoro. JleTepMHUHAHT, CHCTEMa, TUBEPTEHITUS, pOTODP, BEKTOP, MaTpHIIa,
HWHTETPaN, CyMMa M JIp. — HaM UX IPUXOTUTCS 3ayIHBaTh, 8 UTAIBSHITYy WIN aHTJIMIaAHUHY OHU 3HAKOMEBI C IETCTBA KaK CIIOBa
poaHOTO s3bIKa. To ke ¢ 0003HaAUCHHUAMU: Bce 0€3 UCKITIOUYCHUST MATEMATHIEeCKUE BETMUYUHBI HMEIOT MEPY, STAJIOH [T CPAaBHEHHS,
€IMHUILY U3MEPEHUs (B ATOM 3aciyra MHOTHX MOKOJICHUI MaTeMaTHKOB; a MokeT ju Meauiiaa USMEPUTD tsikects GonesHu,
MeIaroruka — CTENeHb MACTePCTBA YUHUTENS, & ICUXOJIOTH — CHIIY SMOLUi?), TpeOys Kakoi-To OYKBBI JJIsl OMHCAHUS KOJINYECTBA
Ka)JIOH TaKOH BEJTMYUHBI. JTH OyKBBI 3aMMCTBOBaHbI B OCHOBHOM W3 JIATBIHH — SI3bIKa MEXKAYHAPOJHOTO OOLICHUS YUYEHBIX B IOPY
CTaHOBJICHHS MAaTEMAaTHKH KaK HayKu. MaTeMaTHKaM eIié HU4ero, a KaKOBO MEeIUKaM MJIM OMOJioraM — 3ay4iBaTh Ha3BaHUS BCEX
0ose3Hel, KOCTel, MBIIIIIL, JIEKAPCTB, PACTEHHI, HACEKOMBIX Ha JIaThiHH? BOT rie 3yopéxkal

HTak, BaXXHBIM KOMIIOHEHTOM TPO(eCCHOHATN3MA CIIENUAIHCTA (2 TeM OoJiee, POTUTEIS WITA YIUTENs) SBISIETCS, KpOME OTIUYHOTO
BJIaJieHUs (PaKTUIECKUM MaTepHaioM, yMeHHe 0ToOpaTh NaHHbIE JJI1 KOHKPETHOTO pa3roBopa, Oecebl, paciookHUTh BCE B HY)KHOM
IIOCJIeIOBATENLHOCTH, BBIICIUTD BaXKHEIIIee, pacupeeuTh BpeMs 1 1p. Beé 9To Heo6xoanmo caenath 1o pasroBopa u, B Hicane,
3aIllOMHUTB, YTO HAYHETCS OHA ¢ onpoca Banu u Camy, 3arem Bans peraer qoMariHion 3aa4y, U Ha NATHAALATON MUHYTE
o0bsicHeHHe TeMbl "I eoMeTpuuecKre MPUIIOKEHHUS ONIPEAETIEHHOro HHTerpana Hago HauaTh He C HOBTOPEHHUS ONPENeICHHUsI TAKOTO
MHTETpaa, a ¢ MPOChOBI MPEACTaBUTH ce0e KU3Hb O3 PacueToB IIIONIaAel, padoThl, CHII, TEXHHUECKUX NOoTpedHOCTel. Ha
MIPAaKTHKE TaK HE MOJIy4aeTcsi — CIMIIKOM MHOTO€ HaJI0 3alIOMHHATH, 103ToMY Bee nexaroru nuinyt [IJTAHBI 3AHSTHU, rae
0TOOpaHHBIN MaTepuall pacroJIOKeH B JJOJDKHOH IOCIEeI0BATENIbHOCTH U IPUMEPHO paclpeiesiéH 110 BpEMEHH, T'JI€ BbIAEICHBI
(hopMyIIbl ¥ HOHATHSA AJIS 3aIUCH 00y4aeMbIMH, TJ€ C/IeaHbl KaKUe-TO BayKHbIE I yuuTens noMeTku. CTyJeHTaM Ha NPaKTHKe U
HaunHaromuM yuutensm 3AIIPEIIEHO Bectu ypoku, He UMes IpeIBapUTeNIbHO COCTABICHHBIX IUIAHOB, T.K. UX HAJMYHEe — BCE e
rapaHTus, XOTs U HEIOJIHAsl, HOATOTOBKH K 3aHATHIO. [111aH He TOJNBKO OpraHnu3yeT caMoro y4uTes, pasrpy’KaeT ero namsrsb,
MO3BOJIAET HAKaIUIMBAaTh MaTEpHAJl U Ye€pe3 roJ] He HAYMHATh MOATOTOBKY K 3aHATHIO C HYJS, HO U CIIy’KUT MOLIHOMN
MICHXOJIOTHYECKOHN MOJACPKKOM B X0JIe U3JI0KEHH HOBOH TEMBbI; €CIIM YTO-TO 3a0bUI, HAITyTall, HE CXOIUTCS OTBET B 3a/1aue —
MOJKHO 3arJIsiHyTh B Iu1aH. [IpaBaa, st HaUMHAKOIIUX 37IECh KPOETCs ONAaCHOCTh Ype3MEpPHOI NMPUBS3aHHOCTH K IJIaHy, OOS3Hb
OTOpBaThCA OT HETO; a caMble HeyMelble Wi JieHuBble rpocto-Hanpocto YUTAIOT 3anucu Beiyx (peyb He UIET, KOHEYHO, O KaKOii-
TO HYXHOI LIUTaTe UM OTPBIBKE pou3BeeHus1). Kpome Toro, moaroroBka KauecTBEHHOTO IIaHa — OTOOp U 3aIliCh MaTepHala,
3allOMHHAHUE BCETO Ba’KHOTO, IPOPEIIUBAHYUE 3a/1a4, IOJArOTOBKA SKCIIEPUMEHTa — TPeOyeT IMOHavaly O0JIBIIOrO BPEMEHHU, TaK YTO
HEepBBIE ABA-TPH T0Ja PabOTHl OYEHb TPYIHBI, JAKE €CJIN 3a0bITh MPOOIEMBI HEYMEHNS MO IePKATh UCIUIUINHY, BECTH KIACCHOE
PYKOBOJZICTBO, TOBOPUTH C POAUTEISAMH, OBITH TOYHBIM M 00SI3aTENIBHBIM, IPOOJIEMbI BXOJKIECHHS B KOJUIEKTHB, OBITOBBIC, CEMEHHBIE U




p. ¥ np. Beap MiaHbI-TO HYXHBI K K&KAOMY YPOKy! SICHO, YTO YMEHHUIO COCTABIATH TaKHE IUIAHBI TAKXKE HAAO0 TIATEIbHO YYUTH B
YHHUBEPCHUTETE.

ITosToMy B npeaIoxKEeHHOM Kypce N3ydeHHe TeopeTHyeckoro Marepuaia crpourcs Ha 6aze IINTAHOB OTBETOB
(I[AﬁIDKECTOB), KyZa B CXaTOM BHJIE BXOJUT MaTepHall JIEKIIMH B HY>)KHOM [TOCIIE€A0BAaTENbHOCTH, IPUYEM BaKHEHUIIINE TOHTHS,
(hopMyIIBI, TEOPEMBI U TIP., KOTOPBIE CIEIyeT 3ayYUTh HAU3YCTh, JIMIIb YIIOMHUHAIOTCS, @ BOT BECh BCIIOMOTaTeJIbHBINA MaTepual
(MaTremMaTH4eCKUe BBIKIAIKH, CXEMbl, PUCYHKH) IPUBOJUTCS Ooiee moapooHo. JlaiiKecThl COOMPArOTCs CTYIE€HTOM CaMOCTOATENLHO
MocJIe pa3bsCHEHUH mpernoiaBarens B Havyane kypca. Ot crynenta tpedyercs [IOATOTOBUTHCS K X NCITOJIb30BAHUIO
TTPU OTBETE; nepenucats miiaH 0TBETa Ha OTACIbHBIN JIMUCTOK )KeIaTeNIbHO (BKII0OYACTCS MaMATh!), HO He 0053aTeIIBHO.
IloaroroBka o3Ha4YaeT He TONBKO 3ayYHBAHHE BCETO, UTO HAJO 3ayYHTh, HO M TOTOBHOCTH Pa3BEpHYTh JalKECT B BUJIE TOAPOOHOTO
U TIOJIHOTO OTBETA, PACKPHITh MATEMATHYECKUE CBA3H B IIPOMEKYTOUHBIX BBIKJIAKaX, YKa3aTh CMBICI Ka)X0I0 3Ha4Ka, OyKBBHI,
pPHUCYHKa, BEpHO Ha3BaTh Bce OykBbI U T.1. [I1aH 0TBETa — HE AOrMa, a pyKOBOJCTBO K JIeicTBHIO. [la, ciiesjoBaHHE TUIaHy
HaBS3bIBACT CTYACHTY OINPEEIIEHHYIO JIOTHKY OTBETa, 32 KOTOPOH CTOSIT UCKYCCTBO M OIIBIT CIIENUAINCTA (YUTAH — YUHUTEIs HITH
poaurens). Ho MOXXHO OATOTOBUTH CBOH IUIaH, Cl1eJ0BaTh CBOCH JIOTUKE MJIH JIOTHKE ydeOHHKa — JIMIIb OBl IJIaH BKIIIOYaJ BECh
MaTepuan gaimkecta. JaimkecT — y3akOHEHHas MOJICKa3Ka, TIe MaTepHal [eJoN JIeKIHNH 3aHIMAaeT TOJICTPAHHIIBI, TaK YTO
CcBOOO/THOE BlIaJICHHE AalKECTOM — yXKe XOpOILHUii mpu3Hak. JlaifpkecT orpaHnYMBaeT U TPeOOBAHUS MPENOIABATENS: 32 PAMKU
IUIaHAa OTBETA €TO BOIIPOCH! BBIXOANUTH HE JIOJKHBI.

UacTtp MaTepuana Hy)KHO H3yIUTh CAMOCTOSITENBHO, YTO TIPEANoaraeT MoAroToBKy cBoero mrana orseta. BHUMAHUE! Oto
nomxeH 01T IINTAH, A HE TEKCT otBeTa, KOTOpBIi IPOCTO 3aUUTHIBAETCS. UTeHHE 3ar0TOBIEHHOTO I0Ma TEKCTa COBEPLIEHHO
Hegonyctumo! Takas ¢opma paboThl ¢ ydeOHUKOM BO3MOXKHA IIPU IIEpPBOi IpopaboTKe MaTepuana Juisi ce0sl, HO U3JI0KEHUE €T0
OLICHUBAIOLIIEMY OTBET IIpero/aBaTelo TpeOyeT ropasno 6osee IOTHOH CBEPTKU HHGOPMALUU B IAMSATH.

CocrasieHue 1 popadoTKa INIAHOB OTBETA HE TOJILKO TOTOBAT CTYJIEHTa K Oyaymieit po(ecCUOHAIBLHOM AeATEIbHOCTH, HO U
pasrpyXaroT ero NaMATh 3a CYET BCIIOMOTaTeIbHOIO MaTepraa, IPOMEKYTOUHBIX MATEMaTHYECKHUX BBIKIIAIOK U T1p., KOHICHTPUPYS
BHUMaHHE Ha OCHOBHOM. J[afJUKECTHI OMPEAEISIOT TOT 006EM OTBETa, KOTOPOTO 0XKUIAET PENOaBaTeNb, IPUIEM OH BIIpaBe
TpeOOoBaTh ITyOOKOTO YCBOCHHS BCETO MaTepHaa Jaipkecta (B TOM YUcie U BEIBOAa (OPMYJ, T.K. 3alIOMHUHATH BBIBOJ] HE HAJIO).
Pazymeercst, CTyJ€HT MOXET HCIIOJIb30BATh JIF00O0H JTOTIOTHUTENBHBIN K JaliKeCTy MaTepHall.

SIcHO, YTO HETIONMHBIN MM HEKaYeCTBEHHO MPOpadOTaHHBIH IJIaH OTBETA FAPaHTHPYET CHIDKEHHE OLIEHKH. JTO CIEAYeT U3 TeX
MPOCTBIX COOOPAKEHUI, YTO KaXKJIbIi TAiJHKECT BKIIIOYAET MaTepUal IPUMEPHO OJJHOI JICKIKH, T.€. Ha ITOJITOTOBKY U MPOpaboTKy
€ro HaJIo 3aTpaTuTh 2-3 yaca — TPYA HEMaJIbIi U HENPOCTOH, TPEOYIOIINIT HCIIOIB30BaHHSI BCEX BUJIOB MaMSTH, H3y4CHUS
KOHCIIEKTA JICKIIUH 1 y4eOHUKOB, JOIOJIHUTEIBHOM IUTepaTypsl. M eciii STHX YacOB MHTEHCUBHOW pabOTHI HE ObLIO, NaiikecT
MPUHECET MaJIo TOJb3bl. KauecTBO MOArOTOBKH, T.€. YMEHHE CBOOOIHO U npaBuibHO roBoputh Ha MATEMATHUYECKOM S3BIKE,
OyzeT mpoBepsATHCS B X0O/I€ TEOPETHIECKOT0 coOeceIoBaHus B KaOMHETe, HAa KOJUIOKBHYMaX U Ha 3a4eTe (JK3aMeHe).

dakTudeckuil MaTeprai sl YaCTH JAHHKECTOB HE YAACTCS HAUTH B yUeOHHKAX IO TOH MPOCTOH MPUIKHE, YTO OH TyJa emé He
yCIIeN MonacTh. JTO TakkKe OJHA U3 IPOOJIeM MpenoaaBaHusi, 0COOCHHO OCTpas H3-3a OBICTPOTO Pa3BUTHS COBPEMEHHOMN HAYKH:
4acTh 3HAHWH MOCTOSHHO IIPUXOANTCSI OOHOBIIATH U MOIOTHAT. [IpeicTaBUTeNsIM MaTeMaTHKH M €CTECTBEHHBIX AUCIUTUTHH —
(u3ukam, XMMUKaM, OHOJIOTaM — B CPAaBHEHHUH C TIPETNIOAABATENIIMH OOIIECTBEHHBIX M TYMaHUTAPHBIX AUCIUILIHMH IPUXOAUTCS
paboTaTh ropasjo MeHblIIe, T.K. OCHOBHAS YaCTh UX TEOPETUUECKOTo Oaraxka He ycrapeeT HUKOI/a: [I0Ka CYIECTBYET Hallla
Bcenennas, B Heli OynyT BepHbI TeopeMa Jlarpanika, 3akoHsl HproTOHa, ieproandeckas cucrema MeHzeneeBa, ypaBHEHHs
MakcBeInta v 3aKOHBI HAaclleICTBEHHOCTH. [IoM0OUb B OOHOBIICHHUY 3HAHU# IPU3BAHBI HAYYHO-TIOIY ISIPHEIE KypHAIEl «KBaHTY,
«Hayka u xu3Hb», « TexHuKa — MOIoAEXN», «3HaHUEe — CHJIa», «B MHUpe HayKn» U Ipyrue, ONepaTUBHO MyOJIUKYOIIHE
“HGOPMALIUIO 0 HOBEHIIINX JOCTIKEHUSIX HAYKH M TEXHUKH. K coxaJleHHIo, MPaKTHKa OKa3bIBAET, YTO MHOTHE HAIIY CTYISHTHI 1
HE 110/1I03PEBAIOT O CYIIECTBOBAHUHU TAKUX YPHAJIOB, HE TOBOPA yXKe O PeryIsipHOM MX yTeHHU. OHHU eI He 3HAIOT, YTO JOCTATOYHO
MPENo/IaBaTeI0 HECKOJIBKO pa3 HE OTBETHThH Ha BONPOCHI JIFOOO3HATEIHHBIX YYCHUKOB O KPUBU3HE MTPOCTPAHCTBA, BO3MOKHOCTH
JIENICHHS Ha HOJIb, JIOTHYECKUX Mapagokcax U copu3Max WM BO3MOXKHOCTH ITyTEHISCTBHSI BO BDEMEHH C TIOMOIIbIO TYHHENEH B
MPOCTPAHCTBE — U C MEUYTOH 00 aBTOpUTETE NPUAETCS HAIOJTO, €CJIM HEe HABCEr 1, TPOCTUTHCSL.

Wrak, npu n3ydeHnu TeOpEeTUIECKOTO MaTepHraia JeHCTBYH Tak.

a) Cepbé3no Hactpotics Ha SAYUMBAHUE BaxHeiiero Matepuaa, BbIICICHHOTO MTperoiaBaTeieM Ha jiekuusx. Mcnonp3yii Bce
BUJIBI IAMSITH, HE 3a0bIBasi IIABHOTO: IOBTOPEHNE — MaTh YYCHUsI, a peryisipHyto paboty (o 10 moustuii u dpopmyn KAXIbIN
JICHb) HE 3aMEHUT HUKAKOH ITYpM Tepell 3K3aMEHOM.

6) Yuucs rooputb Ha [IPABUJIBHOM matemaTnyeckoM s3bIke. 3aydd, KaKUMK OyKBaMu 0003Ha4Yar0TCs BETMUMHBI B Kypce, Kak
9TH OyKBBI MUIIYTCS M YUTAIOTCA. [IpaBUITbHO Mpor3HOCH (hamMmiiny yaeHsIX. He 3a0bIBaii eTUHAIBI BCeX BEJIMYMH, 3HAYCHUS psiia
KOHCTaHT.

B) Yurce TPAMOTHO wusnarare marepuan. OCHOBHOE OpYXKHE YeJIOBEKa — CJIIOBO. A MHOTO JIM MPUXOUTCS IIKOJILHHUKY TOBOPHTH
Ha ypokax? Ilo noncueram B. ®. IllatanoBa — B mydiem ciydae 2 MUHYTHI B IeHb. M BOT 3TOT «MOJT4aNMBBIH» HIKOJIBHUK
MOCTYNAET B YHUBEPCUTET. 3/1€Ch BO3MOXKHOCTEH MOXKET OBITh ellle MEeHbIIIe — JIEKLUH, IPAKTHUECKUE U Ta0OpaTOPHBIE 3aHATHS
MOTYT OBITh OPraHU30BaHbI TaK (XOTS 3TO, HA MO B3IJIS, HEBEPHO), UTO 32 CEMECTP CTYJCHT BOOOIIEe HU pa3y He nobeceayer ¢
npenojaBareneM. A Kak Takod 4eloBeK OymeT padoTaTh B IIKOJIE WU By3e, 1a U BOOOIIe cpenu onel, cede mogooHerx? [loatomy
IIOCTOSIHHO YMTAil JIUTEPaTypy U KOHCIIEKTHI JIEKIIUH (MHOTO YMTAIOIINE JIFOAU HE TOMHST MPAaBUJI POAHOTO S3bIKa, HO MPABUIIBHO
TOBOPSAT M IHIIYT); BHUMATEJIBHO CIYIIAi pedb MperojaBaresiel, crapasch He MPOIyCTUTh HU €AUHOTO 3aHATHS; CIIyIIail OTBEThI
TOBapUILEH U 3alIOMHUHAN MX OIIHMOKH — HO CaMoe IJIaBHOE, HCIONB3YH JII0OYI0 BO3MOKHOCTH TOTPEHUPOBATHCS B H3JI0)KEHUN




Mmarepuaia Ha IPC, KOHCy IbTaluy, MPaKTHYECKOM (J1a00paTopHOM) 3aHATHH, B JTAOOPATOPHH, Ha KOJUIOKBUYME, ISl COCE/a IO
OOILEKUTHUIO, TIEpE]] 3ePKAIOM U T.I H T.II.

r) Pa6otait PEI'YJISIPHO. Ilepen HOBoM Jekuel IpocMOTpY MaTepuai IpeablayIeH; cpa3y BBIICHU BCE HEIIOHATHOE Ha
KOHCYJbTalluM, B yueOHUKe WK y ToBapuineil. He ocTaBisil moAroToBKy MIaHOB OTBETA U IPOPabOTKY CaMOCTOSITEILHOTO
Marepuaina, 0COOEHHO 10 Hay4YHO-IOIYJIIPHOM IUTEpaType, Ha IIOTOM: OJJHOTO JHs Iepe]] 3a4eToM (3K3aMEHOM) BCET/Ia HE XBaTaeT, a
npopaboTKa TaKUX TeM TpeOyeT IUTEIbHBIX IOMCKOB B ONOIMOTEKaX MHOTUX HayYHO-TIONYJISIPHBIX JKYPHAJIOB.

4. CAMOCTOATEJIbHASL PABOTA

Bericmas mkosa oTanyaeTcs OT CpeiHel He TOJIBKO CIelUaln3alieil MoAr0TOBKH, HO TIIaBHBIM 00pa30M METOAMKOM yueOHOU
PabOoTHI, CTENEHBIO CAMOCTOSATENBHOCTH CTYACHTOB. [IpenofaBaTens JHIIb ONpeIeIeHHBIM 00pa3oM OpraHu3yeT 03HaBaTeIbHYIO
JIeSITEIbHOCTH CTYJEHTOB, camo ke rmo3Hanue ocymectsisier CAM CTYJIEHT.

CamocrosTenbpHast paboTa Mpek e BCEro 3aBepIiaeT 3a/laud BCeX IPYrux BUaoB yueOHoi pabors. BHUMAHUWE! HUKAKUE
3HAHUS, HE CTABIIME OB bEKTOM COBCTBEHHOM JIEATEJIBHOCTU, HE MOTI'YT CUUTATHCS IO JTMHHBIM
JOCTOSHUEM YEJIOBEKA. TToMuMo IpakTHYeCKON BaXKHOCTH CaMOCTOSATENbHas paboTa UMeeT OOJbIIOe BOCIUTATENILHOE
3HaUeHUE: OHA (POPMHUPYET CAMOCTOSTEILHOCT HE TOJIBKO KaK COBOKYITHOCTb OIPE/IC/ICHHBIX YMEHUI U HAaBBIKOB, HO U KaK 4epTy
XapakTepa, Urparolylo CyLIECTBEHHYIO POJIb B CTPYKTYpE JINYHOCTU COBPEMEHHOIO CIIELUAICTa BBICIICH KBaIU(pUKAIIUY.

OnHako ke, caMOCTOsITeNIbHasl paboTa YacTO HTHOPHUPYETCS CTYIeHTAMHU B TEYEHHE CEMECTPa, YTO COBEPLIEHHO HEJIOMYCTUMO.
TosiBnsieTcst cobna3H cHavana "moryssTe", a moToM "MoaHaXKAaTh".

BHUMAHMUE! Ota curyanus siBisieTcsl CTaHAAPTHOW JTOBYIIKOH, H3-3a2 KOTOPOU €KET0JHO HECKOIBKO YEIOBEK OTIHUCIISIFOTCS U3
yHUBepcutera! J[eno B TOM, 94To 006EM padOTHI 10 MaTEMAaTHIECKIM JTUCIUILIMHAM BEIHK, a YHCIIO 3aHATHH OTPaHUYEHO (CM.
KalleHAapHbIN Tu1aH), npuaeM no okordanun kypca [IPEIIOJJABATEJIb HE OBA3AH C BAMU PABOTATD (cwm. Beimie). A He
C/IaHBbI JIOMAIIHUE, KOHTPOJIbHBIE U HHMBH IyaIbHbIE pa0OTHl — YUeOHBIH IIaH HEe BBINIOJIHEH, U O C/1ade 3a4eTa (IK3aMEHa) U peuH
Ob1Th He MOkeT! [ToaTOMY NelcTBYi Tak:

1. 3a HECKOJIBKO nHeii 10 neKIyu WiIK NpakTUUecKoro (J:abopaTopHOro) 3aHsTUs (He B OCHIEAHUM 1eHb, T.K. 9TO FapaHTUPYET
HErOoTOBHOCTB!) B 4achl CAMOIIOATOTOBKH, HEOOXOAMMO IPOUUTATh IpeAblayyto Jekiuio, PASOBPABIINCD ¢ ocHOBHBIMU
MOHATHUSIMH, TEOPEMAMHU M JIOTHYECKOI CTPYKTYPO#i JICKIIHMH (2 He MeXaHHUYECKH, 3yOpst GOpMyITUPOBKH!).

2. 3AT'O/IS Hayuuch pemiats npocreiiniine 6a3oBbie 3a1a4n, puBeneHHbIe B iekuuu. Cuctematinueckun OBBACHSIU cebe
(ToBapuIy, cocemy, 3epKairy) KaXIblii CBOH IIar MpH pelIeHuH, OO0IbIe TOBOPH, MEHbBIIE 3archiBail. To jke MpaBHIIO IIPUMEHSTI
MIPU PEIICHUH JIOMAIITHUX, KOHTPOJIBHBIX M MHANBUAYaJIbHBIX 3aTaHHH.

3. IIpy OArOTOBKE K TEOPETUUECKOMY COOECEI0BAHUIO (KOJUIOKBUYMY) JOMa TOTOBSATCSI OTBETHI HA BCE BOIPOCHL, HO OTBEYATh
Ka)KIbIH CTyJeHT OYAEeT JMIIb YacTh UX, YKa3aHHYIO IpenoasaTeneM. [loaroToska k cobeceoBaHUIO TPeOyeT HECKONIBKUX JH !
CobecenoBaHne UJIET 3a CTOJIOM MPENOaBaTelis, ¥ CTyIEeHTy HyXHa JIUIIb 9ucTas Oymara. [Tons3oBaTecs yueOHUKOM HITH
KOHCIIEKTOM 3/IECh 3alPeIeHo.

MozxxHo, ogHako, noarotoButs cxatsiii [INTAH OTBETA (naiimkecT), Kya BKIIOYAIOTCS IPOMEXKYTOUHbIE MAaTEMaTHUECKHE
BBIKJIAJIKH, PUCYHKH, TpadyKH U T.I1.: BAXKHEHIIIE GOPMYIIbL, TIOHATHS U T.[., KOTOPBIE CIeAyeT 3HaTh Hau3yCTh (OHHU BBIIEIISIFOTCS
TpernoiaBaTeieM Ha JICKIUH), T0JKHbI ObITh yKa3aHbl B IitaHax oTBeToB BE3 PACKPBITUSA COJEPXKAHI .

OtBet cTpoutcs B GopMe CBSI3HOTO U3I0XKCHHUS TEOPETHIECKOT0 MaTeprala ¢ IIOMOIIbIO IIIAHOB OTBETOB. B X0ze 0TBeTa CTYIEHTHI
00s13aHBI BHUMATENBHO CITYIIATh APYT IPYyTa U IPENoJaBaTeNs — YIUThCA JydIlle Ha Ty)KHUX OIMHOKax! — HO HE MOACKa3bIBaTh, T.K.
OLIEHKa 3a COOeCceN0BaHNE CTABUTCA M B KOHIIE €r0 00BABIAETCS KaXKAO0MY, CYIIECTBEHHO BIIUsIS Ha 9K3aMEHAIIMOHHYIO OLIEHKY (a B
cITydae TOJCKa3Ki HaJlo 3Ty OIEHKY NenuTh Ha qBoux!). Ecan ofuH U3 cTyeHTOB He mpommén cobecenoBaHne, TO CIAIOIINE C HUM
KOJUIOKBHYM, OTBETUB Ha cBOM Bompockl, Bee e HE BYIY T, kak npaBuiio, JOMyLIEHHI 10 3a4eTa (9K3aMeHa), TI0Ka He IOMOTYT
TOBapUIIly TIOATOTOBUThCS 1 IPOUTH cobeceoBanme. DT0 OOBACHICTCS TeM, UTO Ha 3a4eT (9Kk3aMeH) OyayT BeiHOCHThCSI BCE
BOIIPOCHI K COOECEI0BAHUSM, U JIF0OOMY CTYIEHTY MOI'YT IIONACTh KaK pa3 T€ BOIIPOCHL, KOTOPhIE HE ObLIU pa300paHbl ¢
npenopasareneM. Ha oOcTosTensHOe TeopeTHUeCKOe coOeceoBanue, INIaBHas Liejlb KOTOPOro — JaTh BO3MOKHOCTE KAXKIOMY
CTYIIEHTY IIOTPEHUPOBATHCS B U3JI0KEHUU MaTepuana — TpeOyercs 15-20 MuHyT Ha cTyAeHTa. [IoBTOpHBIE, HA JaHHOM 3aHATHH,
cobece10BaHHUs BO3MOKHBI TTOCTIE CAAa4H TEOPHU BCEMH OCTAIIBHBIMU CTYAEHTaMH; 3TO PeabHO, €CIU HaJ0 JIHIIb JOCIATh KaKyl0-TO
MaJlylo 4acTh TeopeTudeckoro sonpoca. Crynentsl, no JIOBbIM npuunnam nmpomnycTusiie KOJUIOKBUYM, HE CIIaBIINE TEOPHIO, HE
BBINOJIHUBIINE WHANBUAYAJIbHbBIE 3a/JaHUS U HE OTBETUBLIME HA JONOJIHUTEIbHBIE BOIPOCHI — CUUTAOTCA 33J0JKHUKAMU U
JIOJDKHBI BOCIIOJIHUTE OTCTaBaHHUE BO BPeMs BBI3BIBHBIX KOHCYybTamii: BCE nponymieHHble 9achl, Kak IPaBUIo, H0JDKHBI OBITH
BOCCTAaHOBJICHBI.

Kak npaBniio, 3a onHy Gecey CTYIEHT TOJDKEH CIaTh KOJUIOKBIUYM W/HJIH 3aIUTUTh HHAMBUIYAIbHYIO (KOHTPOJBHYIO) paboTy. DTO
BIIOJIHE PEaJIbHO, €CIIH MOJIrOTOBKA ObljIa TOOPOCOBECTHOM: 10 15 MUH — Ha TeopeTHuecKoe cobecel0BaHue, HECKOIBKO MUHYT —
Ha 000CHOBaHHUE BBIKIAJZIOK B PEABSIBICHHBIX PEIICHHBIX 3a1adax. Ho ecnu npeaBapuTenbHO He OBUTH MOTPAYeHbI Yachl HA
MOJrOTOBKY 00OCHOBaHUSI PEIICHHUs, a TlIaBHOe, TeopeTnueckoro codecenoBanus — 3AJJOJDKEHHOCTb TAPAHTUPOBAHA!
CnaB IaHHBINA KOJUIOKBUYM, CJIEIyeT TOTOBUTHCS K cienyrorie Oecene (¢ No 1 — na Ne 2, u 1.41.). [To uroram paboTsl B cemecTpe Ha
9K3aMEH MOTYT BEIHOCHTECSI TP OLIEHKH: 32 TCOPETHIECKUE 3HAHUs, IIOKa3aHHBIE B X0JIe COOECeI0BAHN; 32 MPAKTHUCCKHE YMEHUS
1 HaBbIKK — oneHka 3a /I3, M3 u K3; 3a 100pocoBecTHOCTH (OLIEHKA YUHUTHIBACT MPOITYCKH 3aHATHI 0€3 YBOKUTEIBHBIX




IPUYHH, KA9eCTBO MMOATOTOBKU K co0ece10BaHMIO M 0OpMIICHHUS OTBETa, CBOEBPEMEHHOCTh CIAa4H H T.1.)

Wrak, k kaxaoMy KouiokBuymy HykHO: a) 3SAPAHEE 03HaKOMHTBCSI ¢ BOIIPOCAMH M TIOJITOTOBUTH OTBETHI HA HUX; 0)
noarotoButhbes K 3amure /13, M3 u K3; B) moAroTOBUTHCS K TEOPETHUECKOMY coOeCeI0BaHUIO, TpopadoTaB IIaHbl OTBETOB, 3ay4HB
Ba)KHEHIINE MOHATHUS, HOPMYJIBI H T.1I.

KoinoxksuyM ciiaH, eciii [0 KaXkJA0My BOIIPOCY IpeNbsIBIEH IIIaH OTBeTa (JaimxkecT), opopmieHs! u 3amuimensl 13, U3 u K3,
IPONHAEHO TeOpEeTHIECKOE cOOECceN0BaHNE U IOKa3aHbl IPAKTUYECKUE YMEHUSL.

5. IIOPAJJOK COAYM 3AYETA (3K3AMEHA)

3adeT (’K3aMeH) BKIIIOYAET 2 yacTH: coOeceJOBaHUE M0 TEOPETHUECKOMY MaTepHally; IPOBEPKY NPAKTHUECKUX YMEHUH U HAaBBIKOB.
Brayane y kax1oro cTyzieHTa [IpoBepseTCsl HAJIMUKE MJIaHOB OTBETOB U 3amuceil Ko BTopoit yactu. Ilpu ux OTCYTCTBUM CTYIEHT
MOXET OBITH He JIOIYIIIEH K 3aueTy (3k3aMeny). [IpoBepsieTcs Takxke, COOTBETCTBYIOT JIM IUIaHBI OTBETOB IO CKATOCTH
IpeIaraeMbIM HIDKE TaipkecTaM: TEKCTBHI OTBETOB, KOHCIIEKTHI JISKINH, YI9eOHUKH U T.I1. 3allpelieHkl, a BCE, 4To TpeOOBaIoCh
3ay4uTh, JOJDKHO OBITH B IaMSTH, a HE Ha Oymare.

Ecnu y cryneHTra He BBIIIOJHEHBI KAKUE-TO JOMAIIHUE Pa0OThl, HIMEIOTCS 33I0JDKEHHOCTH T10 NPAKTUYECKUM (J1a00paTOpHBIM)
3aHATHM, HE c1aHbl KOHTposbHbIe padoTel — OH HE BBITTOJIHUJT VYEBHBIN TUIAH U K 3AYETY (OK3AMEHY) HE
JOITYCKAETCH. Ecnu 3a105keHHOCTD HeBeNMKa (He caH | CIIMCOK MOHSATHI, He MoKa3aHo 1 1oMalniHee 3aaHue | Ip.), TO
MOYKHO JIOTOBOPHUTECS JTUKBUIMPOBATH € Ha KOHCYNIBTALlUH TIepe]] 3a4eTOM (3K3aMEHOM) WM JJaKe B Havase 3adeTa (IK3aMeHa),
IIOKa TOTOBSATCS TepBEIe CTyAeHTHL. Ho 3TOr0 BpeMeHu Maio...

3areM CTYICHT TOJIydaeT OMJIET WIIK HOMEP COOTBETCTBYIOIIMX TEOPETHUYESCKOTO BOMPOCA M MPAKTHUECKOH 3a1aun ¥ rotoButcst BE3
HCIIOJIb30BAHMUSI nimaHoB oTBETa, 3aIIUCEH.

Ha 3auere (3k3aMeHe) IPOBEPSAIOTCS: TIOTHOTA PACKPHITHS TEOPETHIECKOTO BOIIPOCa M CBOOOA BIaACHNS OCHOBHBIMHA
MaTeMaTHYECKUMU MOHATUSAMH; Ka4ECTBO MOJTOTOBKU BOIIPOCOB Il CAMOCTOSTEIbHOTO N3yUEHHsI; KaY€CTBO BIIaJCHUS
IPaKTUYEeCKUMU YMEHUAMH U HaBBIKaMHU. 3a4eT (3K3aMeH) He CllaH, eCld 1100as U3 TpeX OLEHOK HeyloBIeTBOpUTenbHa. Kpome
TOro, UTOTOBAs OIIEHKA B 3a4€TKE YYUTHIBAET OIIEHKM II0 UTOTaM PaboThl B CEMECTPE: 32 TEOPETUUECKUE COOECEI0BAHMS; 32 paboTy
Ha JIeKIUAX; 3a pemenue 3an1ad. BHUMAHUE! Bropoii Guier 1aBatbes, Kak IpaBuio, He OyIeT.




IIpuniaoxenune Nel
IIpumepHBIii TecT 151 BXOJHOI0 KOHTPOJIA

1. IlnuTtka mokonaga ctout 100 py6. Kakoe HanbospIiiee 4nuciio minTOK MOKHO KynuTh Ha 400
pyOJIeii Bo BpeMs pacipoaku, KOoTa cKuaka cocrapisieT 30%?
1)2 2)3 3)4 4)5 5) 6

2. Ha nmarpamme rmokasana JMHaMHUKa IIPOU3BOJICTBA KOJIOAC M MSCHBIX JIeTHKaTecoB B Poccuu
¢ 2015 mo 2019 ron.

MpoM3BoaCcTBO KONBAC M MACHBIX fle/TMKaTecoB B Poccum
B 2015-2019 T

241

MAH T

2015 2016 2017 2018 2018

Onpenenure Mo auarpamMMme pa3HOCTb MEXKIy HauOOJBIIUM W HaWMEHbIIMM OOBbeMaMu

MMPOM3BO/ICTBA 32 YKa3aHHBIC TOBI (MJTH T).
1) 0,02 2) 0,03 3) 0,04 4) 0,05 5) 0,01

3. Haiinure 3nauenue Beipaxenus: 2109, 9.
10,5 2) 1 3)2 4) 3 5) 4

4. Pemute ypaBHeHHE /X —1=3.
1)4 2) 10 3)-1 4)3 5)9

5. HaiiiuTe mOJIOKUTEIbHBIN KOPEHb YpaBHEHUs: (X —1)* =1.
1)2 2)1 3)3 4) 1,5 5)0,5

6. Haitmure 3nauenue Boipaskenus: 0,34-10-0,2.
1) 33,8 2) 0,14 3) 3,2 4) 3,38 5) 2,2



7. YcTaHOBUTE COOTBETCTBUE MEXKY BEIMUMHAMU U UX NPUOIMKEHHBIMU 3HAUECHUSIMU:

BEJIMYMHBI [IPUBJIMDKEHHBIE 3HAYEHW A
A) luameTtp crakaHa 1)2m
b) Tonmuua npocToro kapanjaaiia 2) 8 MM
B) lnuna kpoBatu 3)48 m
I') BoicoTa TeneBbIIKu 4) 8 cm

B tabnune noa kaxxmaoi OYKBOM yKaKUTE COOTBETCTBYIOIINI HOMED.

A E B r

1) 4231 2)3412 3)3142 4) 2143 5) 4213

8. B ypue naxonutcs 2 Oenbix u 3 uépHbix mapa. Hayran usBnekaercs 1 map. Haiigure

BEPOSATHOCTH TOTO, YTO OH OYJET OEIBIM.
1)0,2 2)0,3 3)0,4 4) 0,5 5) 0,6

9. HaiiuTe rutomaip TpeyrojabHUKa, H300pakEHHOTO Ha KJIeTYaTol Oymare ¢ pa3MepoMm KIETKU
1 cMm x 1 cm. OTBeT naiiTe B KBapaTHBIX CAHTUMETpaXx.

B

N\ T~

1) 15 2) 12 3) 14 4) 16 5) 10

10. Kakoe 3 unces 0OTMEUYEHO Ha KOOPIWHATHOM MPSIMOM TOUKOH A?

Il Il L 1 L
I I - J ¥ I

1] 1 2 3 4
1) 15 2) 2,1 3)2 4)1,7 5) 1,9

11. Kakoii yrou (B rpaaycax) OmMChIBacT MUHYTHas cTpeika 3a 18 MmuH?
1) 120 2) 150 3) 180 4) 108 5) 135

12. VYron mpu oCHOBaHMM paBHOOEIPEHHOTO TpeyroyibHuka paBeH 80°. Haiimute yrom mpu
BEpLIMHE 3TOr0 TpeyrojabHuKa. OTBET aliTe B rpaaycax.
1) 20 2) 25 3) 30 4) 40 5) 45

13. KaxoBa noJypkHa OBITH IUIOIIAAb KaOMHETa BHICOTOM 3 M mId Kiacca B 20 4eloBeK, €ClIM Ha
Ka)XJIOTO ydeHHMKa HYXHO 7,5 M° Bo3ayxa?
1) 50 M2 2) 150 M2 3)75 M2 4) 60 M2 5) 100 M2

14. Haiinute HaMMEHbIIEE LIETI0€ 3HAUYEHUE X, YIOBJIETBOPSIOLIEE HEPABEHCTBY 2X —12> 3.
1)1 2) 2 3)3 4) 4 55



15. B BbIOOpax y4yacTBOBaIM J1Ba KaHaujata. ['onoca m3buparesneil pacipeaeamiiuch MexXIy
HUMU B OTHOIIEHUU 17:8. CKOJIBKO MPOLIEHTOB I'OJIOCOB MOIY4HII IPOUTPABLINIL?
1) 28 2) 32 3) 34 4) 25 5) 30

16. HaiimuTe BBICOTY paBHOCTOPOHHETO TPEYTOJIbHHUKA CO CTOPOHOM J12.
19 2)4 3)3 4) 6 5)8

17. Pamuyc ommcaHHON BOKPYT TPEYroJIbHUKA OKPYXHOCTH MOXHO BBIYHCIUTH 1O (hopmyrie

R =

sing rae a — Jro0asi CTopoHa TPEyroyibHUKa, o — MPOTUBOJIEKAIIMNA 3TOM CTOpOHE
Sina

yroia. Ilonb3ysice 3TON Qopmysoi, HailauTe paguyc ONMCAHHOM BOKpPYr TpPEyroJbHHUKa
OKpYXKHOCTH, eciii @ =14 u Sina =0, 7.

1) 7 2) 8 3)9 4) 10 5) 14

o |
18. Haiiute 3HaueHue BhIpaKeHus: 7 °%7°,

1)1 2)2 3)3 47 5)4

19. OTmMeTbTE HOMEPA BEPHBIX YTBEPKICHUM.

1) Yepes r00ble TP TOUYKH MOXKHO MTPOBECTH MPIMYIO.

2) CymecTBYIOT TPEYTrOJIbHUKH C PABHBIMU CTOPOHAMH.

3) JIro0oit mapasnienorpamMm sSBISETCS poMOOM.

11 2) 2 3)lu2 4)3 5)2u3

20. CpennemecsuHbI Kypc AoJjuiapa mo urtoram siHBaps 2021 roma cocrtaBun 75,1 pyo.
N3BectHO Takke, 4To 22 stHBaps goJuiap croun 79,6 pyo. Kakue u3 ciemyronux yrBepKacHUH
BEPHBI?

1. 22 suBapst 2021 roga mosutap CTOWII JOPOYKE BCETO.

2. CroumocTpb mosutapa B TeueHue ssuBaps 2021 rona He omyckanach Hike 76 pyo.

3. B suBape 2021 roga Opuv JHU, KOT1A JOJIIAp CTOMI MeHbIe 75,1 pyo.
I)lu3 2) 2 3)lu2 4)3 51

21. B nepBbIil 1€Hb TypuCT NpowEN 24 kM, a BO BTOpoil — Ha 25% MeHblIe, 4eM B IEPBBIil.
CKOJIBKO KUJIOMETPOB MPOLIEN TYpPHCT 3a J1Ba JHS?

1) 18 2) 25 3) 32 4) 36 5) 42
22. Peumure ypaBHEHHE: 2°=0,5.
1)3 2)0 3)-1 4)2 5)-3

23. Haiiute 3HaueHue BoIpaxkeHus: Sin” 48" —(1—cos” 48°).
10 2)0,5 3)0,2 4)1 5) 2

24. Haiinure 3Hauenne Beipaxkenus: (16°—6°):5.
1) 22 2) 44 3) 88 4) 18 5) 10

25. Haiimure c0s® x+3, ecmu cos X =0,5.
1)35 2) 3,25 3) 3,275 4) 3,125 5)3



IIpumepHbIe TecThl A1 TeKymero kourpoJs Nel (1 cemectp)
-1 2
Ecmu 4= 4 5| TO Marpuia 34 uMeeT BUJI
3
1)

) ) S ] G L O

|

H3BecTHO, uTO A = [ j { ] Torma AB umeeT BUI:

2 5 — -5 — -5
1) [ ]; [ J [ J; 4)BBIYMCIIUTD
I 1 1 — -1
HEBO3MOXHO.
Matpwuria A? ,Tne A= [ ] WMEET BU/I:
0 4 4 4 6 4
1) : 2) ) : 4) :
9 4 0 9 4 9 6 10
2 1
Onpenenurensd ) 3‘ paBeH HYJIIO IPH d =...
a—
1) 2; 2) 0; 3) —-3; 4) 3.
1 I 2
Beruucnuts onpenemurens | 2 -1 1:
-2 3 1
1) 6: 2) 0: 3) -4 4)1.
3x+4y=11
Pemienrem CHCTEMBI JIMHEHHBIX YPABHEHUM {5y + 6z = 28 ABJIACTCA
x+2z=17
1) (1,-2,5); 2) (-1,2,3); 3) (1,0,5); 4) pelieHuii HeT.
x+2y+z=4,
ITepemenHast x cuctemsl < 3x — Sy + 3z =1, onpenensiercs mo popmyiie. ..
2x+7y—z=8
1 4 1 1 2 4 4 1 1 2 1
31 3 3 -5 1 1 - R 3 -5 3
. 2 8 -1 5 2 7 8 ; 8 -1 A 2 7 -1
x= :2)x = 3)x = 4)x = .
) 1 2 1 ) 1 2 1 ) 1 1’ ) 4 2 1
3 -5 3 3 -5 3 3 - 3 1 -5 3
2 7 -1 2 7 -1 2 -1 g8 7 -1




8 . .| x+2y=-3
Ecmu (.X'O, yO) - PCIICHHUC CHUCTCMBI JIMHCHHBIX YPaBHCHHH
3x+2y=135,
TOT/Ia Xy — Vo PaBHO
1) -0,5; 2) 0,5; 3) 7.5; 4 -175.
9 x+y+z=1,
Ecnu (xo, Vo> ZO) - pElLLIEHUE CUCTEMbI IMHEHHBIX YPABHEHUH 12y — z =3,
z=1,
TOrAa Vo — XoZo PABHO
1) 0; 2) 1; 3) 4; 4) 3.
10 2x-3y+z-2=0
PemreHreM CHCTEMBI JIMHEHHBIX ypaBHEHHI | X + 5y —4z+ 5 =0 spusercs
4x-3z+y+4=0
1) (5,6,10); 2) (2,-5,-4); 3) (-5,6,10); 4) pelieHui HeT.
IIpuMepHBbIe TeCThI A1 TeKylero KoHTpoJs Ne2 (1 cemecrp)
1| JlaHbl KOMIUICKCHBIC uncna: z) =1+1i, z, =2 —3i, z; =—i . BeluuciuTh
1) 6-6i; 2) 6-2i; 3) —2-6i; 4) 2—6i.
2 | IIpencTaBUTh 4UCIO Z = —1 — | B TPUTOHOMETPHYECKOi hopMme
5w . . 5m 5w . . bm
1)2 (cos ” + isin T) 2) V2 (cos ” + isin T)
[ .. T 3w . . 3w
3)2 (cos(— Z) + isin(— Z)) 4?2 (cos(— T) + isin(— T))
3 JlaHbl KOMIUIEKCHBIC unCia: ) =1+1, z, =21, zy =—1. Berauciurs
21 +23
22 ‘
l. l. . :
) -1+=i;2)-1-=1i; 3)2—1i; 4) —2+1i.
2 2
* | Haitre snavenne i
1) 1; 2)1i; 3) —i; 4) —1.
5 | Haiitu HauOobIIKHi 00mMil neaurens yuceln: 546 u 231.
1) 21 2)7; 3)3; 4Hl4 .
6

Haiitu Haumensbliee oouiee kparHoe yucen: 60 u 504.
1) 2520; 2) 2510; 3) 2519; 4) 2515.




7 | Ilpoussenenne MHOrouneHoB f(x) =x2+x —1 u g(x) = x + 2 sBnsrorcs
MHOT O4JICHBI
1) x*+3x +x+2 2) X Hxt+x+2
3) ¥ +3x +x-2 A) x +x"+x-2
8 | Ocrarok oT nenenus MHOrodIeHa f(x)= 2x° —x* +4x—1 ma nBywieH 2x —1
1)2; 2) 3; 3) —1; 4) 1.
9 | Ecmn f(x) =2x2—-3x+1,ag(x)=2x+ 1,10 h(x) = f(x) — 3g(x) ectnb
1) 2x°+3x+4 2) 2x7-9x-2
3) 2x°-9x+2 4) 2x°-9x+4
10 | Cymmoii muorounenos f(x)=2+ 7x* =3x° u g(x)=4—2x2 +3x° ecTs
MHOTOUJICH
1) 64 5x* 2) 6+ 5x%;
3) 6+9x7 +x°: 4) 2+ 7x% = 3x*.
IIpuMepHBbIe TeCThI A TeKylero KoHTpoJs Nel (2 cemectp)
1| Iycts Bexktop X B Gasuce €,e, HMeeT KOODPIMHATEHI {— 1, 2}. Torma
KOOPJTMHATAMH 3TOTO BEKTOpa B Oasuce e = e, +e,, €, =e; OyayT...
1) {2,3}; 2) {3,2}; 3) {~2,3}; 4) {2,-3}.
2 | Mycts Bektop X B Gasuce e,e, mmeer koopmusatel {1, 3}. Torma
KOOP/IMHATAMH 3TOT0 BeKTOpa B asuce € = ¢ +2e,, &; =3e; +4e, Oyayr...
5 1
D 2.1 2) {10, 7}; 3) {5, —5}; H {L.2}.
3 | Ilycts BekTop x B Gasuce e, e, wmMeeT KoopauHatel {3, 3}. Torma
KOOPAMHATAMH TOr0O BEKTOpa B Oasuce €| = e, +2e,, e; =3e, +4e, Oyayr...
33
D {2,1}; 2) {10, 7}; 3) {~7,-10}; 4 {— > 5}.
4 [Tycte BexTOp X B 0Oasuce €;,€, HMEET KOOPIMHATHI {1,— 2}. Torna
KOOP/IMHATAMM TOr0 BEKTOpA B Oasuce €| = e, e, =¢e; + &, OyayT...
1 {~2,1}; 2) {1, 2}; 3) 3,-2}; 4) {3,2}.
S | Eciu nuHefiHBIE omepaTtophl f M g B HEKOTOPOM 0a3uce HMEIOT
0 3 -1 11 -1
coorBercTBeHHo Marpuuel A=|4 2 0| m B=|2 1 0/, 1o omeparop
1 -1 2 o1 2

f + g B TOM ke Oa3uce UMeeT MaTPHILY. ..
1 4 -2 210 4 2 -1 20
n|je 3 0f; -1 3 1|; 3H|-1 6 2;4|-2 -2
1 0 4 2 1 1 4 2 2 2 1




Ecmu nuHeiiHblid omepatop f B HEKOTOpOM 0a3uce HMEET MaTpHIy

1 -1 O
B=[2 1 3|, 1ooneparop 3/ BTOM ke 6azuce MMEET MATPHILY. ..
0 2 -1
3 -1 0 1 -3 0 3 -3 0 4 2 -1
Hi{6 1 3522 3 9; H|6 3 9[4H|0 4 2
0o 2 -1 0 6 -1 0O 6 -3 0 0 -6
7 | Ecnu onepatopsl f/ M € B HEKOTOPOM 0a3uce MMEIOT COOTBETCTBEHHO
1 2 1 1
MaTpPHLbI A:( | OJ u JB:(2 1], T0 onepatop f —2g B 3TOM ke Oasuce
UMEET MATPHILY. ..
N e e N N
-5 2) -1 0) 2 1) -4 2)
8 | Eciu nuHEHHBIA onmepatop f JBYMEPHOIrO NPOCTPAaHCTBA B Gaswce €, €,
3 2
3a/1aH MaTpuled 4 =( OJ , @ BEKTOp X=¢ +¢e,, 10 | (X) 3aIUIIeTCS TakK...
) f(x)=—¢€ +5e,; 2) f(x)=¢ +ey;
3) f(x)=5¢ —e,; 4) f(x)=¢ —e,.
9 | Ecnu nuHeiHbIN omepatop f ABYMEPHOTO IPOCTPAHCTBA B Oasuce e, €,
. 1 0
3aJlaH MaTpuiei A4 :[ ZJ , A BEKTOp X =€, —2¢,, 10 [ (x) 3aMMIIeTCs TaK. ..
1) f(x)=e —5e;; 2) f(x)=-"3e +e,;
3) f(x)=¢ —2e,; 4) f(x)=e, —2e.
10| Ecnu nuneiinbiii onepatop f ABYMEpHOrO MpPOCTPAaHCTBA B Oasuce €, €,
. 2 0
3aJaH MaTpuuen 4= 5 1) a BEKTOp X =€, —€,,T0 | (X) 3aIUILIETCS TaK. ..
1) f(x)=¢e, —2e,; 2) f(x)=-2e +4e,;
3) f(x)=2e —ey; 4) f(x)=2e +e,.
IIpumepHbIe TecThl A TEKYIEro KOHTPoJas Ne2 (2 cemecTp)
1

basuc, 00pa3oBaHHbBI BEKTOpAMH

g =g +e, +e, +e,, g,=e +e, +e, +e,,
g,=e¢ +e,+ e, +e,, g,=e +e,+e, + e,
SIBJISIETCS. OPTOTOHAIBHEIM IIPH A DABHOM - --

DH1.1 2)2 NA=-1 4)0




2 | JTnuna BekTopa a(l, —2,3,0) eBKIMA0BA MPOCTPAHCTBA E’ paBHa...

V14 2)2 3) V3 4)14

3 | Bektopel €, e,, e, €,, e 00pa3yloT OpPTOHOPMHUpPOBaHHBIA Oaszuc. Haiitn
(x,y) ecniu x=¢ —2e, +te; y=3e, +te,—e, +2e;;

2

12 2)0 3)4 4) -4

4 | Bektopel €, €5, €3, €, €5 00pa3yloT OPTOHOPMHMPOBAHHBINA Oasuc. Haiitu
(v.y) ecnim X =3¢ —3e, +e;+4e,, y=2e —e +e

2

1)-3 2)9 3)0 4H1

S Cpem/l MpEeaACTABIICHHBIX CHCTEM BCKTOPOB €BKIIMIOBOI'O ITPOCTPAHCTBA E3,
OpTOFOHaHLHOﬁ SABJISICTCS CHCTCMA

1) (0;1;1), (0; -1;3) 2) (1;0;0), (0; 2; 0), (0 0;3)
3) (1;2; 0),(0;1,1), (0, -1, 3) 4) (1, 0;0), (2:0:0), (-1 0; 0)

6 | Kakyro anrebpandeckyio CTpyKTYpy 00pa3yroT Iejble YHCiia OTHOCUTEIBHO
omnepalnuil CJI0KEHU U YMHOKEHHUS?
1) kosb110; 2) nosie; 3) rpynny; 4) NoJayrpymnmny

7 | B xoHe4uHO# rpymie nopsaka 60 HET 3JEMEeHTa, UMEIOIIECT0 MOPSIOK:

1) 10; 2) 20: 3) 30; 4) 40

8 | Jlrobast moarpytma abesneBo TPYIIIbI SBISETCS:
1) dakroprpyniioit; 2) HOpMaJIbHBIM JIETUTENIEM; 3) HEKOMMYTAaTHBHOM;
4) KOHEYHOU

9 | JIroOoii koMMyTaTOp B a0eNIeBO rpyIIle, 3alMCaHHON aJIuTHBHO, PaBCH:
1) 0; 2) 1; 3) npoU3BOJIBLHOMY 3JIEMEHTY; 4) HET BEPHBIX OTBETOB

10 | Koo 1ebIX TayCCOBBIX YUCEIT SIBIISCTC:
1) monem; 2) eBKIMIOBBIM; 3) HEECBKINAOBBIM; 4) KOHCUHBIM

Kpurtepun ouenku:

Kpurepuu O1ieHka, ypoBEHb

JlaHpl ~ MpaBWIbHBIE  OTBETHl B | OTJIUYHOY, MOBBIIICHHBIA YPOBCHb
nuanasone 85-100%

JlaHbl ~ MpaBWIbHBIE  OTBETHl B | «XOPOIIO», TOPOTOBBIN YPOBCHb
nuanasone 76—-84%

JlaHbl ~ mpaBWIbHBIE  OTBETHl B | «YIOBJICTBOPUTEIILHOY, IOPOTOBBIN YPOBCHb
nuanasone 61-75%

JlaHbl ~ mpaBWIbHBIE  OTBETHl B | «HEYJOBIETBOPHUTEIHHO», YPOBEHBb HE CHOPMHUPOBAH
nuamasone <61%

KonTpoJsbHbie padoTsl

KonTpouabnas padora Nel npuseneHa B KHUre

Kaiiroponos, Esrennii Baagumuposuu. OcHoBbl anredps! [Teker : DnekTpoHHbI pecypce] :
yuebHoe mocobue st By30B / E. B. Kaiiropomos. - D1ekTpoH. TeKCTOBBIE JaH. - [ opHO-AnTaiick
: BULI TAT'Y, 2018. - 116 c. - Pexxum gocrtyma:



http://elib.gasu.ru/index.php?option=com abook&view=book&id=2234:0snovalgebr18&catid=5
:mathematics&ltemid=163 na crpanumax 93-95.

KonTpouabHnas pa6ora Ne2 npuseieHa B KHUIe

Kaiiroponos, Esrennii Binamumuposud. OcHoBbl anredps! [Teker : DnekTpoHHbIi pecype] :
yaeOHoe mocobue ais By30B / E. B. KaliropogoB. - D1eKTpoH. TEKCTOBBIC JaH. - ['opHO-AnTaiick
: BUL[ TAT'Y, 2018. - 116 c. - Pexxum nocryma:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2234:0snovalgebr18&catid=5
:mathematics&Itemid=163 na crpanumax 106—108.

KonTpouabHnas pab6ora Ne3 npuseieHa B KHUre

Kaiiroponos, Esrennii Bnagumuposuu. Jlnneiinas anredpa u reometpus [Tekct : DIeKTpOHHBIN
pecypce] : yue6Hoe nocobue aiis By3oB / E. B. Kaiiropoios. - DnekTpoH. TEKCTOBBIE JIaH. -
lNopuo-Anraiick : BUL| TAI'Y, 2018. - 112 c. - Pexxum nocryma:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebr18&catid=5
‘mathematics&ltemid=163 na crpanumax 94—96.

KonTtpouabHnas pa6ora Ned npusesieHa B KHUre

Kaiiroposnos, Esrenuit Baanumuposuu. JIuneitnas anredpa u reomerpust [TekcT : D1eKTpOHHBIN
pecypc] : yue6Hoe mocobue as By3oB / E. B. Kaiiropoios. - DinekTpoH. TEKCTOBBIE JIaH. -
I'opno-Anraiick : BUILL 'AT'Y, 2018. - 112 c. - Pexum nocryna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2233:lineinalgebri8&catid=5
‘mathematics&ltemid=163 na crpanumax 104-106.

KonTpoabHast padbora NeS npuBeeHa B KHUTE

Kaitroponos, Esrenuit Bnagumuposud. O6mmas anredpa [Tekct : DiIeKTpoHHBIN pecypc] :
yaeOHoe rnmocobue 11t By30B / E. B. KaliroposoB. - D1eKTpoH. TEKCTOBBIE aH. - [ opHO-AnTaiick
: BULI TAT'Y, 2018. - 96 c. - Pexxum gocrymna:
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2237:0bs0algebr18&catid=5:
mathematics&ltemid=163 ua ctpanure 88.

Kpurepun oueHku:

Kpurepun O1ieHKa, YpOBEHb
PaGota BbINoOHEHA NOTHOCTHIO; B JIOTHUECKUX PACCYKICHUSAX U | «OTIUYHON,
000CHOBAaHMH PELIECHUS HET IPOOEIOB U OLINOOK; B PEIICHUH HET | MOBBIIICHHBIH YPOBEHb
MaTeMaTHYeCKHUX OIINOOK (BO3MOXKHA OJIHa HETOUHOCTb, OTIHCKA,
KOTOpasi He ABJIAETCS CIEACTBUEM HE3HAHUS WM HEMOHHUMAHUS
y4eOHOro Marepuana).
PaGotra BbIMOJHEHA TOJTHOCTHIO, HO OOOCHOBAHUS IIArOB | «XOPOIIOY, TOPOTOBBIN
pelieHuss  HeAOCTaTOYHbl  (ecliu  yMeHHE  OOOCHOBBIBATh | yPOBEHBb
paccyXJeHUs He SBJSUIOCH CIIEHUAIbHBIM 00BEKTOM MPOBEPKH);
JOTYIIEHbl OJIHA OLIMOKa WM €eCTh JABa-TpU HeAouyeéTa B
BBIKJIQ/IKaX, PUCYHKaX, YepTekax Ui rpadukax (eciu 3T BUIbI
paboT HE SIBISUTUCH CIEIHATLHBIM 00BEKTOM MPOBEPKH).
Homnymieno ©Oonee onaHOM omMOKM WM Ooliee JABYX-TPEX | «yIOBJIETBOPUTEIHHOY,
HEJI0YETOB B BBIKJIAJKaX, YepTeKax WIN rpadukax, HO CTYIACHT | HOPOTOBBIA YPOBEHB
obnaiaet 00s3aTeTbHBIMU YMEHUSMH T10 TIPOBEPSIEMOI TEMe.
Jlomy1iiieHbl CyIIeCTBEHHbBIE ONMIMOKU, MOKA3aBIIUE, YTO CTYACHT | «HEYIOBIETBOPUTEIHHOY,
He oOnamaer 00s3aTENbHBIMH YMEHHUSMH [0 JaHHOW TeMe B | YPOBEHb HE
MOJIHOM Mepe. chopmupoBaH
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. B3aumHO mIpocThle uncna u ux CBOMCTBa
12.
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BOHPOCLI K KOJUIOKBUYMaM

Bonpocs! kotokBuyma Nel
Anreopst. [Toganreopsl. 'omoMopdusmer anredp
I'pynma. AKCHOMBI TpyMIIBI
[oarpynmna. JloctaTouHble YCIOBHSI MTOATPYTIITBL
KonbLo, nomne, 1uHeltHOE IPOCTPAHCTBO
Martpunel. ['pynna u KoIb1o MaTpHULL
OnpenenuTeny U UX CBONCTBA
CucTeMBbl TMHEHHBIX YPaBHEHUN M METOMBI UX PELICHUS
KomnuekcHble uncna
OTHoIIeHNE IeTMMOCTH B KONbIE Z U €r0 CBOUCTBA
HO/I(a, b) mu HOK(a, b). Anroputm Epkinaa

HOK mnenbIx 4rcen u ero CBOMCTBa

IIpocThle uncna 1 ux CBOMCTBA

IMoctpoenue komnbira P[X]

OTHOIIEHNEe JeTMMOCTH B KoJiblle P[X] 1 ero cBoiicTBa
[enenne ¢ ocratkoM B KoJbIle P[x]

[IpuBoAMMBIC 1 HENPUBOIUMEIE MHOTOWIECHEI B KOJbIlE P[X]
Metobl HAaXO0XK/IEHUSI KOPHEN MHOTOWJIEeHa N-Oi CTENEHU

Bonpocsl kostokBHyma Ne2
Onpenenenne. CoiicTBa. [IprMeps! TMHERHBIX MPOCTPAHCTB
[ommpocTpancTBo. JInHelHas 060I09Ka
Cymma 1 niepecedeHue TMHEHHBIX MOIIPOCTPAHCTB
IIpsimas cymMa u ee CBOMCTBa
Jluneitasie MHOTOOOpA3US
JluneliHast 3aBUCUMOCTh KOHEUHOH CHCTEMbI BEKTOPOB B IIpocTpaHcTBe R", ee oCHOBHBIE
CBOIICTBA
KoneunomepHoe nrHEHOE IPOCTPAHCTBO, €ro 0a3a M pa3MepHOCTh
Hzomopdhu3M KOHESUHOMEPHBIX JTUHEHHBIX IPOCcTpaHcTB. CBONCTBA H30MOpGhr3Ma
KoopmuHate! BekTopa B pa3HbIX Oasucax mpocrpancTsa R", Mx cBs3b

. CkansipHOe YMHOXXECHHUE B TMHEHHOM MTPOCTPAHCTBE
. OproronansHbie cucTeMbl. OpTOHOPMHUPOBAHHEIH 6a3uc. M3oMopdu3M N-MEpHBIX eBKIUIOBBIX

IIPOCTPAHCTB
OpTroroHajipHOE JOMOIHEHUE MTOAIPOCTPAHCTBA

IIponecc oproroHaiu3anuu

Omnpenenenue TMHEHHOT 0 orepaTopa

JInHeliHOe MPOCTPaHCTBO OMEPATOPOB

Marpuiia nuHeiiHOro orneparopa, uzomopdusm npoctpancts Hom(V, V) u Mm(F)

OO6paTumble THHEIHBIE OnepaTopsI MPocTpaHcTBa V

VHBapuaHTHBIE TOIIPOCTPAHCTBA

OnHoMepHBIE HMHBapHaHTHbIE moxnmpocTpaHcTBa. COOCTBEHHbIE BEKTOPhl M COOCTBEHHBIE
3Ha4YeHUs INHEHHOr 0 oreparopa

Bomnpocsl kossiokBuyma Ne3
I'pynna, noarpynna. Ilpumepst
uknuyeckue rpymnisl
Paznoxenue rpynnsl no noarpymnmne. Hopmansasle genurenu. @akroprpynmna
Mopdusmel rpymm
I'pynnoBoe 3ambikaHue
KommyTtanT. LlenTp rpynmnsl
[IpsiMoe npon3BeneHre rpymi
Onpenenenus koibla u moss. [Ipumepsr
OTHo1IEeHNE AETMMOCTH B KOJbIIAX TJIaBHBIX UJI€AJIOB
I'omomopdu3MBI 1 HaEaTBl KOJIel, HOMs YaCTHBIX



Kputepuu onenku:

Kpurepuu OrneHka, ypoBEeHb

N3noxeHue NOJYy4EHHBIX 3HAHUW B YCTHOM, NMHCBMEHHOM WIIM «OTJIAYHOY,

rpaduueckoit ¢dopme, MOITHOE, B CUCTEME, B COOTBETCTBHHM C | TIOBBIIICHHBIN YPOBEHb
TpeOOBaHUSIMU Y4EOHOU TPOrPaMMBI; JOMYCKAIOTCS €IUHUYHBIC
HECYIIIECTBEHHbIE OIMMOKH, CaMOCTOATEIBHO HCIIPaBJIsieMbIe

CTYIACHTAMH.
N3noxeHne mNOJNYyYEHHBIX 3HAHUW B YCTHOM, IUCBMEHHOW H | «XOpOILIO», IIOPOTOBBIN
rpaduueckoit ¢opme, MOITHOE, B CUCTEME, B COOTBETCTBHH C YpOBEHB

TpeOOBaHUSIMU y4€OHOW MPOrpamMMBbl; JOMYCKAIOTCS OTIEIbHBIE
HECYIIIECTBEHHBIE OIIMOKH, HWCIPaBIsEMbIE CTYIACHTAMHU TIOCTE
YKa3aHHs MPENoIaBaTeis Ha HUX.

N3noxeHne mONY4YEHHBIX 3HAHWM HEMOJHOE, OJHAKO O3TO HE | «YIOBIETBOPUTEIBHOY,
NPENSATCTBYET  YCBOCHHUIO  IMOCIEAYIOIIEr0  IPOrpPAMMHOIO IIOPOrOBBIA YPOBEHB
Marepuaina; JOMYCKalTCs OTJIENbHbIE CYIECTBEHHbIE OIINOKH,
HCIIPABIICHHBIE C IOMONIBIO ITPENO1aBATENIs.

N3noxxenne yueGHOro Marepuaga HENOJHOE, OECCUCTEMHOE, YTO | «HEYIOBIETBOPUTEILHOY,
MPEMSATCTBYET YCBOEHUIO MOCHeAyIoniel ydeObHoll nHpopManuu; YPOBEHb HE
CYIIECTBEHHbIE OIIMOKM, HEUCIpaBIISIEMbIE Jak€ C IOMOIIBIO chopmHpoBaH
MIpENnoAABaTENs




