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|. AHHOTAIIMA

1. Heab 1 32124 TUCHUILIMHBI

[enssMmu  ocBoeHMs ~ AMCUMIUIMHBI ~ SBIAIOTCA ~ OCBOEHHE  OCHOB
byHIaMEHTAIBHBIX 3HAHWW, TTO3BOJISIONIMX pa30o0paThCsi B MaTeMaTHYECKOM
OCHOBE, 0OecreunBaroieil BO3MOKHOCTb JIEATEIbHOCTH CIHEIMAINCTA B TOW YacTH,
KOTOpasi CBsi3aHa ¢ aiareOpoll M Teopuel yucen, pellaTh CTaHAAPTHHIC 3a/layuu,
JTaBaTh UHTEPIPETALMIO TTOJYYSHHBIM PE3YJIbTaTaM.

3agauu:

o dbopMHpOBaHUE TEOPETUUYECKUX 3HAHUU 1O ainredpe (OCHOBHBIC
MOHATHUS, OMPEICICHUS, TEOpeMbl U (HaKThl) HEOOXOAMMBIX ISl HW3YYCHUS
MOCJIETYIONINX MATEMATHUYECKUX U CIIEHUAIbHBIX JUCIUIUINH,

® O3HAKOMJICHHE C UCTOpHWEH BO3HHKHOBEHUS W PAa3BUTHS OCHOBHBIX
MOHATUH M Pe3yJIbTAaTOB AUCITUILUIMHBI, €€ PO U MECTE B CHCTEME HaYK;

® OCBOCHHE COJIEp)KaHHUSI KIIOUEBBIX TOHATUNA TMpeAMeTa IJisi yMEeJIOro
WCIIOJIB30BaHUs B NaJIbHEIIEH padoTe;

e 00yyeHHUE CTYJCHTOB Pa3JIMYHBIM METOJAaM PEHICHUS CUCTEM JMHEHHBIX
yYpaBHEHUN W BBIUYMCICHUSAM C KOMIUICKCHBIMH YHCIAMH B ainreOpandeckodl u
TPUTOHOMETpHUUECKOW (QopMax, OOydeHHE pAa3JIUYHBIM METOJaM HaXOXKJIEHUS
KOpHEW MHOTOWJICHA JIF0OOM CTEeTNEeHU;

e (opmMupoBaHME MATEMAaTHYECKOTO MOJXOJa K PEIICHUI0 MPAKTHUYECKHX
3ajay;

e (opmupoBaHME MaTEMaTHYECKOW KYyJIbTYpbl CTYACHTOB, pa3BUTHE
JIOTUYECKOTO M AJITOPUTMHUYECKOTO MBIIIICHUS W HEOOXOIMMOW WHTYULIMUA B
BOIIPOCAX MPHJIOKCHHSI MAaTEMaTHKH;

2. Mecto aucuumiimHel B cTpykrype OOIT

JlucrumnirHa OTHOCUTCS K 00s3aTesIbHON YacTu Ojoka 1 yueOHOTro ruiana —
K JUCIHUIUIMHAM, (OPMHUPYIOIIMM YHUBEpCAIbHbIE U 0O0menpodeccnoHanbHbIe
KOMIIETEHIIHH.

[IpenBaputensHble 3HAHUS, HEOOXOIUMBIC JIJIsI OCBOCHUS TUCIUIUIMHBI — 3TO
3HAHMS, TOJYYEHHbIE TPU H3YyYEHUU WIKOJIBHOM MpOTpaMMbl TO anrebpe u
HayaJlaM aHaJln3a, a TAaKXKe M0 T€OMETPHH.

Jucrunnmaa n3ydaercs Ha 1 u 2 kypce (1 — 3 cemecTpsl).



3. 00bem aucumnHbl: 14 3avetHwix eaubui, 504 akajgeMHYECKUX daca, B TOM
yucJie:

KOHTAKTHAs1 ayquTopHasi padora: nekimu 106 vacos, mpaxtuueckue 3anstus 106
YacoB;

caMocTosiTe/IbHAsE padoTa: 292 yaca, B TOM 4ucCiie KOHTPOJIb 99 yacos.

4. TlnanupyeMmble pe3yJbTaTbl O0y4YeHHsI 1O JAUCHUILIAHE, COOTHECEHHbIE C

IJIAHUPYEeMbIMU pe3yJibTaTaMU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Tnanupyemble pe3ysbTaThl OcBoeHUsT | [I1aHupyeMble pe3ysabTaThl 00YYESHUS IO UCIUILTIHE
00pa3oBaTeabHON MPOrPaMMbI
(bopmupyemble KOMIIETSHITHH )

OIIK-1Cnocoben npumensts | OIIK-1.1 OcymecTBasieT 0TOOp TEOPETHYECKOTO U

Q)YHHaMeHTaHBHBIe 3HaHMs, IMOJYYCHHBIC MPAKTUYECKOr0 MaTepuana
B 00JaCTM MareMaTu4ecKux u (W)

€CTECTBEHHBIX HayK, M UCIIoab30BaTh UX B | OIIK-1.2 Pemaer THmoBbIe 3agaud B paMKax
NPO(ECCHOHATBHON [ TEIBHOCTH poeCCUOHATBHON IEATEILHOCTH

OIIK-1.3 Vcnonp3yer pa3nuyHble METOAbl |
MpUEMBbl  pelIeHus 3aaad  npodeccuoHATBHON
JESITEILHOCTH

5. ®opMa NPOMeKYTOUYHO ATTeCTAIIMU H CeMeCTP MPOX0KIeHHsI

sk3ameH (1 — 3 cemecTpsl).

6. SI3bIKk NpenogaBaHus . PYCCKUIL.



Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasxejam) ¢
yKa3aHWeM OTBEJICHHOI'0 HAa HHUX KOJIMYeCTBa aKaJeMHUYeCKHX YacOB M BH/IOB

y4eOHbIX 3aHATHIA

KonrakTHas padora CamocrosiTenb-
Y4yebHas nporpamMmma — Bcero IpaxTuuec- Hasi padoTa, B TOM
HaMMEHOBaHHeE Pa3lesoB U TeM (uac.) Jlekunu . 'mc.ﬂe( KOH)TpOJIL
gac.

1-if cemecTp 180 34 34 112
1. CucTeMbl TUHEHMHBIX 40 4 8 28
ypaBHeHuil. Merton ["aycca.
2. Teopust onpeaeIUTENICH. 44 8 8 28
3. ApudmeTuueckue 46 10 8 28
npoctpaHcTBa. O61as
TEOpHUs CUCTEM JIMHEWHBIX
YpaBHECHUM.
4. OCHOBHBIE TIOHATHS B 40 12 10 28
anreope. [lone
KOMITJICKCHBIX YHCETI.

2-i cemecTp 180 38 38 104
5. AnreOpa maTpuil 32 7 7 18
6. KoJibI10 MHOTOYJIEHOB OT 36 8 8 20
OJIHOM OYKBBI
7. JIuneiiHble MPOCTpaHCTBA 38 7 7 24
8. JIunelinble 0TOOpaKCHUS 38 8 8 22
9. EBKIIHTOBEI 36 8 8 20
MIPOCTPAHCTBA

3-ii cemecTp 144 34 34 76
10. Teopwust uncen 30 4 8 18
11. KBagparuunbie hopMbl 36 8 8 20
12. opnanosa ¢opma 36 10 8 18
MaTPHI]
13. OcHOBBI TEOPUU TPYIII 42 12 10 20
Htoro 504 106 106 292

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanuie yueOHOM AUCHMIUIMHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHATUN U Pa3IUYHBIX (POPM CaMOCTOATEIHHON PabOTHI CTYACHTOB.

Taxxe Ha 3aHATUSAX MPAKTHUKYETCSl CaMOCTOSATEIbHAas paboTa CTYICHTOB,
BBINIOJIHEHUE 3aJIlaHMil B MAaJIbIX TpYIIax, MHUCbMEHHbIE palbOThl, MOJECIMPOBAHHUE
JMCKYCCHOHHBIX CUTyalluii, paboTa C pa3laTOYHbIM MAaTepHAIOM, HPUBIICKAIOTCS
pecypebl cetu INTERNET. Kypc npemycmarpuBaeT BbINOJHEHHME KOHTPOJBHBIX U
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CaMOCTOSTENTLHBIX PA0O0T, MUCBMEHHBIX JOMAlTHUX 3amaHui. B kadectBe (opm
KOHTPOJISL KCTIONB3YIOTCSI PA3TIMYHBIE BapUAHThI B3aUMOIPOBEPKH 1 B3aUMOKOHTPOJIS.

HNHTepakTHBHOE B3aMMOJICUCTBHE CTYACHTOB C OJHOM CTOPOHBI U
npernojaBatesis ¢ APyrou, a Takke CTYJICHTOB MEXIy COOOM U ¢ IpemnoaaBaTeaeM
BO BpeMsl MPAKTUUECKUX 3aHITHI.

OopazoseamenbHble MexHOI02UU

1. JIucKkycCHOHHBIE TEXHOJIOTHUU

2. Undopmarmonnsie (iudpoBbie)

3. TexHOMOTHH PA3BUTHS KPUTHIECKOTO MBIIIJICHUS

Cospemennvie memoovt 00yueHusn

1. AKTUBHOE ClTyIIaHue

2. Jlexiust (TpaauiiiOHHAS)

V. OIIeHO‘IHI)Ie MaTepHaJIbl 1JdA NMPOBCIACHUSA TeKyIHEﬁ u HpOMe)I(yTO‘IHOﬁ
aTrecranmmu

1. Oyenounvie mamepuansl 011 nposedeHus meKyuieii ammecmauuu

Cucremsl JIMHeHHbIX YpaBHeHuil. Meroa I'aycca

Pemmre cucremsl ypaBHeHui MetoioM [aycca:

—2x; +3x, =3x3 =5, xX+2y+3z=6,
a) X +2x, +x3 =8, 0) {2x+3y—z=4,

3x; —4x, +5x3 =10. 3x+y—-4z=0.

(—3x; —x, +2x5 =6, 2x, +x, —x3—5=0,
B) § 4x; +3x,+3x; =5, N x-3x, +2=0,

X+ Xy +x3=2. 3x,+x, +4x3 =2.

Teopuss onpeneaurenein. IIpasuio Kpamepa pemieHuss cucreM JIMHEHHBIX
YPaBHEHUI.

1. Beruncnure onpeaenuTenu:

> 3 4 0 6 3 51

1 1 1 -3 2 410
2 3 41

a))2 -3 1|; 0 ; B)|5 1 4 3 2
341 2

4 -1 -5 -3 8 7 6 1
4 1 2 3

1 03 40

2. Pemute cuctemsl ypaBHeHuir MetogoMm Kpamepa:



—2x; +3x, =3x3 =5, xX+2y+3z=6,
a) X;+2x, +x3 =8, 0) <2x+3y—z =4,
| 3x —4x; +5x; =10. 3x+y—-4z=0.
—3x; — Xy +2x3 =6, 2x,+x, —x3—5=0,
B) { 4x;+3x,+3x; =5 ) x-3x, +2=0,
X+ Xy +x3=2. 3x,+x,+4x3 =2.

Apudmerndyeckne BeKTOPHbIE POCTPAHCTBA
-> > -
1. BeisicHuTe, ABIAIOTCSA JIX BEKTOPHI @, 8,, a3 JUHEHHO 3aBUCHMBIMHU:

a) ;1 =(2;3,-3), az =(L-4;1), a; =(0:0;5);

— - -
0) a, =(12,2),a, =(3-41),a;=(0,2;1).
2. Bekropel e1=(-1, -1, -1), e2=(1, 1, 2), es=(1, 2, 3) u x=(6, 6, —11) 3amansI
CBOMMH KOOPAMHATAMH B HEKOTOPOM 0a3nce MOKaKUTE, YTO BEKTOPHI €1, €2,
e3 caMu 00pa3yroT 0a3KuC U HAMTH KOOPIUHATHI BEKTOPA X B 3TOM Oasuce.
3. OnpenenuTh, SBISETCS JIM JaHHAsS COBOKYITHOCTH BEKTOPOB JIMHEHHO

3aBucuMoOM. Haiitm 0a3Wc JaHHOH CHCTEMBI BEKTOPOB U Pa3I0KCHHUE

KaXX10T0 U3 BEKTOPOB I[&HHOfI COBOKYITHOCTH B 3TOM Oasmuce.

3 4 1 5
a=|-1|,a,=| 2 |,a=| 3 |,4=|5]|
5 -1 2 5

4. Haligute oOiee pemeHrne U GyHAAMEHTAIbHYIO CUCTEMY PEIICHHUM st
CHCTEMBI ypaBHEHUN
A%, + X, —2X3 —3X5 =0,
9%, +2X, —5%X3 —2X, + X =0,
3%, + Xy = Xg +2X, —9%; =0.

Aaredopa marpun. CBfi3b CHCTEM JIMHEHHBIX YPAaBHEHMH W MATPHYHBIX
YPaBHEHM

1. Beruucaure matpuny D =(AB)" —C?, rae

3 4 2 20 1 3
A:( j; B=|1 3|; C:( j
1 0 5 0 4
05

4. Beruncnute matpuity D = ABC — 3E, rne E — enunnynas matpuiia;



1 2 -3 1
A=|1 0 2 |; B=l2|; C=(2 0 5).
4 5 3 1

5. Onpenenure, umeeT Jin Matpuua A oOpaTHyI0, U €CJIM UMEET, TO
BBIUHCIIUTD €€:

4 -8 -5
A=|-4 7 -1
-3 5 1
6. Pemute MmaTpuyuHble ypaBHEHUS:
2 1 5 0 -7 4
a) X = ; 0) X =|-1
11 9 1 -2 1 -1
0 -4
KommiekcHblie yncaa. Ajnredpanyeckue MHOTOYJICHbI
1. Beraucnure: l_—ZI - (1-5i) .
L+1)(1+3i)

2. Beluncnure qByms crioco0aMu KBaJApPaTHBINA KOPEHb /7 + 241 .

3. Pemmnte ypaBHEHHE: 4 + 32 x+ @ - 3i)¢y=-
CUMTast X U ) JIEUCTBUTEIbHBIMU YHCIIAMH.

4. Pemmre KBagpaTHOE ypaBHeHue 22— (2+4i)z— (7 —4i) =0.

5. 3Hast, yTo0 X3 = 2I SABISETCS KOPHEM KyOHYECKOTrO YpaBHECHUS
x® — 3x%+ 4x — 12 = 0, HaliguTe OCTaIbHBIE KOPHU JAHHOTO YPABHEHHUSL.

7 + 120 i,

2. Ouenounvle mamepuasl 011 NPOGEOCHUSA RPOMENHCYMOYHOU ammecmauuu

[Inanupyemslit
00pa3oBaTebHBIN Pe3yIbTaT
(KOMITETEHITHSI, UHAUKATOP)

TunoBble KOHTPOJIbHBIE
3aaHus

KpI/ITCpI/II/I OLOCHHMBAHMA U IIKaJIa
OIICHHUBAHUA

OIIK-1CnocobeH mnpUMEHSITh

(dbyHIaMeHTabHbIE  3HAHUS,
MOJy4YeHHble B olsactu
MaTeMaTHUecKux W (WINn)
€CTECTBEHHBIX HayK, u
UCIIONB30BATh ux B
npodecCHoHaTbHON
JeATENbHOCTH

OIIK-1.1 Ocywecmensem

ombop meopemuueckoco u
NPAKMUYeCcKo20 Mamepuaia
OIIK-1.2 Pewwaem munogvie

3a0ayu 8 pamkax

1. Cdopmynupyiite u

JOKQ)KHUTE Teopemy
Kpamepa.
2. Pemmte cucremy

YpaBHEHUH pPa3IMYHBIMU
METOIaMH Kpamepa,
["aycca, MaTpUYHBIM:
- 2x1 + 3x2 _3X3 = 5,
xl +2x2 +X3 :8,
3x1 - 4XZ + S.X3 = 10.

3. CpaBHMTE pazIUyYHBIE
METO/Ibl peIIeHUs

e [lonno u npasunvHo  Oamwvl
omeembvl Ha 6Ce NOCMAGIICHHbLE

60NpOCYL, npugeoeHvl
Heobxo0umbvle npumepbl,
cmyoenm noKa3vleaem
NOHUMAaHUe uznaeaemozo
mamepuana

—31-40 6annos
e [lonno u npasuibHo  Oamvl
omeemul Ha 6ce NOCMABIEHHbIE

80NpOCHI, npugeoeHbvl
npumepwvl, O0OHAKO UMEIOMCS
Hemo4YHOCU, 8 yenom
cmyoenm nokasvléaem
NOHUMAHUe U3YYEHHO20
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npogheccuoHanbHoll CHCTEMBI U3 TIyHKTA 2. mamepuana
oesmenbHOCmu —21-30 6anna
OIIK-1.3 Hcnonvzyem e Omeem Oan 6 OCHOEHOM
NPAsUIbHO, HO HEeOOCMAMOYHO
paziuyHvle  Memoobl u P ’
aApeyMeHmupoBansvl  6bl800UL,
npuemvl  pewieHus  3a0ay
3 npugeoervl He éce
npogeccuonanbhot Heobx00uMble NpUMEpPbL
oesmenbHOCmu —11 - 20 6anno08
e /lanbl HesepHblE OMEembl Ha
nocmasiienHvle 60NpoCyl
—0-10 6annos

V. Yueb6Ho-MeToqu4eckoe U HH(GOPMAIMOHHOE o0ecnieyeHHe TUCIMILTHHBI
1) Pexomendyemast tumepamypa

a) OCHOBHasl IUTEpaTypa:

1. Kypom, A. I'. Kypc Beicmieii anreOpst / A. I'. Kypom. — 24-e u3g., crep. —
Cankr-IletepOypr : Jlamp, 2023. — 432 c¢. — ISBN 978-5-507-46865-2. —
TekcT : anexTpoHHbIN / Jlanb : 31mekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/322661

2. Koctpukun A. W. BBenenue B anre6py: OCHOBHBIE CTPYKTYpbl anreOpsbl.-
Mocksa: MITHMO, 2009. - 272 c. — DneKkTpoHHBIN pecypc. — Pexum nocrymna:
http://biblioclub.ru/index.php?page=book&id=62951

3. ®aanees, M. K. 3amaun no Beicmient anreope : yueonuk / JI. K. ®annees, U. C.
Comunckuit. — 17-e uzn.,crep. — Cankr-IletepOypr : Jlans, 2022. — 288 c. —
ISBN 978-5-8114-0427-8. — Texkcr: osnektponHslii / Jlanp
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/210164
4 ®dannees, 1. K. Jleknuu mo anredpe / JI. K. ®agneeB. — 9-¢ uzm., crep. —
Cankr-IletepOypr : Jlawp, 2023. — 416 c. — ISBN 978-5-507-47249-9. —
Tekcr : snexTponsslit // Jlanb : anexkTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/346454

3JEKTPOHHO-

0) JlonmosiHuTEeILHAA JIUTEpPATypA:

['myxoB, M. M. Anre0pa : yueOHuk aist By30B / M. M. I'nyxos, B. I1. Enuzapos, A.
A. HewaeB. — 4-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 608 ¢. —
ISBN 978-5-8114-9182-7. — Texkct : »anexkTpoHHblii // Jlanb
oubimoreunas cucrema. — URL: https://e.lanbook.com/book/187793

AJIEKTPOHHO-

2) [Ipoepammmoe obecneuernue

Google Chrome oecmtatnoe 110

Sunexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepeaauy npas [1K545 ot 16.12.2022

MHuorohyHKIIMOHATBHBIHI 6ecmiataoe 110
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https://e.lanbook.com/book/322661
http://biblioclub.ru/index.php?page=book&id=62951
https://e.lanbook.com/book/210164
https://e.lanbook.com/book/346454
https://e.lanbook.com/book/187793

penakrop ONLYOFFICE

OC Linux Ubuntu oecrutataoe [10

3) Cospemennvie npogeccuonanvhvie 06asvbl  OAHHLIX U UHGOPMAYUOHHDLE
CNpAgoUHbIE CUCTIEMbL

Bua ungopmanmoHHoro pecypcea,
NQ HANUMCHOBAaHHUEC
n/n HHGPOPMALMOHHOIO Anpec (URL)
pecypca
1 OBbC «ZNANIUM.COM» https://znanium.com/
2 IBC «<IOPAUT» https://urait.ru/
3 IBC «VHusepcuerckasn hitps://biblioclub.ru/
Oud/JIMoTEeKAa OHJIAWHY
4 SB5C IPR SMART http://www.iprbookshop.ru/
5 5BC «JIAHDb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/\Web
7 Peno3urtapuii TBI'Y http://eprints.tversu.ru
8 PecprbI n31aTCJIbCTBA Sprlnger http://link.sprinqer.com/
Nature
9 CIIC KoncynbrantlLintoc (B cetu
TBI'Y)

V1. Metonuyeckue MaTepuasibl /11 00y4AaI0NMXCsl 10 0CBOCHHIO TUCIMILIUHBI
Y4eOHas mporpamMma Kypca

I'maga 1. Cucremsl JinHelHbIX ypaBHeHuii. Metoa I'aycca

Brenenue. [enu u 3amaun kypca. O0mue cBeJieHrs 0 HayKax, JIeXKallUuX B OCHOBE
Kypca.

CucteMbl JHHEHHBIX YypaBHEHUM. PelieHue cucTembl JIMHEWHBIX YpaBHEHUIA;
oO11iee peleHrne CUCTEM JTMHEHHBIX YPAaBHEHHM.

OKBHUBAJICHTHBIE CHUCTEMBI JIMHEWHBIX YPaBHECHUM. OKBHUBAJICHTHBIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX YPaBHEHUIA.

dopmynupoBka Merona ['aycca. Teopema o merone ['aycca. IIpumepsr.

I'naa 2. Teopusi onpeaesanresiei

[IepectanoBkH Ha n snemMeHTax. KonnuecTBO pa3iMyHbIX NEPECTAHOBOK MOPSAKA
n. Tpancrio3unus, wuHBepcuU. CBA3b MEXAY YETHOCTBIO NEPECTAHOBOK,
IIOJIy4YEHHBIX OJHA U3 ApYroM tpancno3unuen. [Ipumepsr.

[ToncTaHOBKM N-ro NOpsAIKa, HX KOJUYECTBO, YETHOCTh. CBSI3b MEKIY YETHOCTIMU
IIOACTAHOBKH M NIEPECTAaHOBKU. IIpumepsl.
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https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

Onpenenenue  ompenenurenss N-rO  MOPAJKAa, CBOWCTBA  ONPENEIUTEN
(TpaHCIIOHUPOBAaHKE, MEPECTAHOBKA JBYX CTPOK, YMHOXXEHHE CTPOKH Ha YHCIIO,
CyMMa [IBYX OIpEIEIUTENCH, OMPEAECIUTENb MATPULIBL C HYJIEBOM CTPOKOH,
ONpENENUTENb MaTPULbl, B KOTOpPOW CTpOKa paBHa CyMME€ JBYX CTpOK,
YMHOXEHHBIX Ha KoddduiineHTsl). [Ipumepsr.

MuHop u anrebpanyeckoe IOMOJIHeHHE. TeopeMa 0 pa3ioKEHUU OINpPEeTUTENs
nmo crpoke (ctombiry). Teopema: cymMMa MPOM3BEACHHA JJIEMEHTOB CTPOKH Ha
anredpanyecKue I0MOJIHEHUS K dJIeMeHTaM Japyroit ctpoku pasHa 0. [Ipumepsi.
CBsi3p omnpenenuTeneii MaTpull ¢ CUCTEMaMH JIMHEWHBIX ypaBHeHuil: Teopema
Kpamepa. IIpumepsr.

I'naBa 3. Apudmernyeckne npocrpancrpa. Q0mas Teopusi CUCTEM JIMHEHHBIX
YPaBHEHUM

Onpenenenue  apuMETUUECKOro  JIMHEWHOrOo  MpocTpaHcTBa.  JIuHeiHas
3aBUCHUMOCTh W JIMHEWHAasi HE3aBUCUMOCTbh CHUCTEMBI BEKTOPOB. CBA3b MEXIY
JVMHEMHOM 3aBUCHUMOCTBIO M HE3aBUCHUMOCTBIO CHUCTEMbI BEKTOPOB M €€
ITOJCUCTEMBL.

[lonsiTue moANpoOCTpaHCTBa  apuMeTHUecKOoro mpocTpaHcTBa.  JluHeitHas
000JI0YKa ¥ TOANPOCTPAHCTBO. Teopema o JIMHEHHON (HE)3aBUCUMOCTH JTMHEHHOM
KOMOWHAIIUU.

[lonarue Oa3zuca u panra. KoppeKTHOCTh MOHATHS paHra. EIWHCTBEHHOCTH
pasznoxkenuss no Oasucy. Teopema: m00yr0 JIMHEMHO HE3aBHCHUMYKO CHCTEMY
BEKTOPOB MOKHO JOIOJHUTH J10 Oa3uca.

OKBHUBAJIEHTHBIE  CHUCTEMbl  BEKTOpPOB. PaHr  SKBUBAJIEHTHBIX  CHCTEM.
DnemeHTapHbIe TPE0oOPa30BAHUS CHCTEMBI BEKTOPOB.

Onpenenenue paHra maTpuibl U MuHOpa k-ro mopsaaka. Teopema o panre
Matpuipl. CaeacTBus U3 Teopembl 0 paHre. Kpurepuili paBeHCTBA ONPEACTUTEIS
HYJIIO.

Teopema O pa3sMEpHOCTHM NOANPOCTPAHCTBA PEIICHUM CHUCTEMBI OJHOPOIHBIX
JIMHENHBIX YPABHECHUMU.

Teopema Kponekepa—Kanemnmn.

3anuck OOIIET0 PEIIeHUs CUCTEMbI JTUHEHHBIX YPABHEHHM.

OnpeneneHue (QyHAaAMEHTATbHOW CHCTEMbI pPEHICHUNW CHCTEMbI JIMHEHWHBIX
OJIHOPOJHBIX ypaBHeHU. TeopeMa o konnuectBe BeKTopoB B DCP.

I'naBa 4. OcHoBHbIEe MOHATHA B ajiredope. [1ojie KOMIJIEKCHBIX YHCeJI

[Tonsitne anrebOpanueckoir omepammu. [Ipumepsl u KoHTprnpumepbl. [loHsaTne
IPYIIIIBIL.

[Tonstue konpua. Konpua ¢ genutensmu Hyas U 0e3 TakoBbiX. [loHATHe mods.
[Ipumepbl 1 KoHTpOpuMephl. [locTpoeHne oSl KOMIUIEKCHBIX 4ucen (B BHUIE
MHOXECTBA Map YHCEI C KOMIUIEKCHBIM CJIOXXE€HHEM U YMHOXKEHHUEM).
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Anrebpandeckas (opma KOMIUIEKCHOTO yucia. Poib mosisi KOMIIJIEKCHBIX YHCEN B
MareMaTuke (IMMOHMMAaHUE TOJISI KOMIUIEKCHBIX YHCEI KaK pacIIUpEeHHs] MOJis
JeWCTBUTEIBHBIX YUCEIT; OCHOBHAs Teopema anreopsl (popMyaupoBka)).

Hpyrue hopmbl peCcTaBICHUS KOMIUIEKCHBIX YHCEN, CBS3h ATUX MPEICTABICHUN.
®opmyna MyaBpa. MoayJib KOMIUIEKCHOTO unciia. CBOMCTBO MOTYJIS.

KopHu n-oii cTeneHn n3 KOMILUIEKCHOTO YUCIa.

I'naBa 5. Aaredpa maTpuig

[Tonsitue xonbua. [Ipumepsr.

Konbio marpwuir.

DnemMeHTapHbIe MAaTPUIIBI U AJIEMEHTapHbIE TPEOOPa30BaAHUS.

OOparnas matpuna. CylecTBOBaHHE OOpaTHOW MaTpULbl ISl 3JIEMEHTAPHOU
MaTpULBIL.

Onpenenurens  OPOU3BEICHHS  MATPULl MW JJIEMEHTAPHOW  MATPHIIBL.
OnpenenuTens TPOU3BEIACHUS ABYX MAaTPHII.

Kpurepuii cymecTBoBaHus 00OpaTHON MaTPHIIBL.

Haxoxnaenue oOpaTtHol wmaTpuilel (ABa crmocoba: uyepe3 ainredOpandeckue
JIOTIOJTHEHUS U TTYTEM MPUTIUCHIBAHUS IMHUYHON MaTPHIIbI).

CBs13b CUCTEM JIMHEWHBIX YPABHEHU U MATPUYHBIX YPABHEHUM.

I'naBa 6. KoJib110 MHOTOYJIEHOB OT O/IHOI OyKBBI

[TocTpoeHue KoJiblla MHOTOYWIEHOB OT OJHOW OyKBBI Haja KojJbIOM. CTeneHb
MIPOU3BEICHUSI MHOTOUJICHOB.

Mmuorowien kak (yskius. OmnpejneneHue KopHs MHorousjeHa. Teopema besy u
cineactBue u3 He€. Cxema ['opHepa. Ciydyan coBnajeHus U HECOBHAACHUS JBYX
OIPEJICIICHU MHOTOYJICHA.

TeopeMa 0 AeJIeHUH ¢ OCTATKOM B KOJIbLI€ MHOTOWIEHOB HaJ nosieM. OnpeneneHue
JETUMOCTA MHOTOYJIEHa HA MHOTOYJICH.

Omnpenenenue Hanbosbiiero obmero nenutens. Anroput™m Epkimma. CpoiicTBa
B3aMMHOIIPOCTBIX MHOTOWIECHOB. [IpHBOIMMBIE W HENPUBOJUMBIE MHOTOUJICHBI
HaJl JaHHBIM 1ojeM. CylecTBOBaHUE U €IMHCTBEHHOCTh Pa3JI0KEHHUSI MHOTOUYJICHA
B [IPOU3BEIECHUE HETIPUBOIUMBIX.

OcHoBHas TeopeMa anreOpnl (0e3 gokazaTenbcTBa). PasnokeHne MHOroujeHa B
MPOU3BEACHUE HENPUBOAUMBIX HaJ TOJIEeM KOMIUICKCHBIX YHMCEI M HaJ IMOJeM
JNEWCTBUTEIbHBIX YHCEIL.

®dopmanbHas npou3BoHasi. [lokazarenb KpaTHOCTH HEMPUBOIUMOIO MHOMKHUTEJIS.
OTneneHue KpaTHbIX MHOXKUTEIEH.

[Ipouenypa OTbICKaHUS PAMOHAIBHBIX KOPHEW MHOTOWICHA.

I'naBa 7. J/IuHeiiHbIe NPOCTPAHCTBA
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Jlunerinpie npoctpancTBa. Ilpumepsl. JIuHeWHAas 3aBUCUMOCTh W JIMHEHMHAS
He3aBucuMocCThb. [lonarue 6a3uca. [Ipumepsi.

Pa3mepHocTh mpocTpaHcTBa. EAMHCTBEHHOCTH pas3ioxeHus Mo 0Oasucy. 3aMeHa
O0azuca. Marpuna mnepexona. YTBepxkAcHUE: Tase X Tesa = E. CnenctBusi.
M3MeHeHne KoopAMHAT BEKTOpa MpHU MEPEXO0E K APyromy Oasucy.
[TognpoctpanctBa. CyMMa U nepeceueHue noanpocrpaicts. Kpurepuit Toro, 4ro
L siBisieTcst moanpocTpancTsoM L.

JluneiiHass 00o0J04YKa. YTBEpKICHUE: BCAKas JIMHEWHass 00O0JOYKa SIBISIETCS
MOANPOCTPAHCTBOM U BCSKOE MOAIPOCTPAHCTBO SIBJSETCS JTMHEHHON 000JO0UKOM.
3aMKHYTOCTh MHO>KECTBA MOAIPOCTPAHCTB JAHHOI'O MPOCTPAHCTBA OTHOCUTEIBHO
CyMMbl U TniepeceueHusd. CBs3b MEXIY pPa3MEPHOCTSIMHU MOIIPOCTPAHCTB U
pa3sMEpHOCTSIMH UX CYMMbI U TiepeceueHus. [Ipsamasi cymma noOANpPOCTPAHCTB.
CBsi3p MEXIY pa3sMEpPHOCTSMH IOJINPOCTPAHCTB U PA3MEPHOCTBIO UX MPSIMOMN
CYMMBI.

N3omopdusm nuHeHbIXx moanpocTpanctB. CBoicTBa n3omMopdu3zMa JTUHEHHBIX
noanpocTpancTB. M3omophHOCTh MOANPOCTpaHCTB. YTBEP)KIACHHE: OTHOIICHHE
M30MOP(HOCTH MOANPOCTPAHCTB SIBJISETCS IKBUBAJIEHTHOCTH.

Teopema 006 n30MOP(HHOCTH JTMHEUHBIX MPOCTPAHCTB OJJUHAKOBOM Pa3MEPHOCTH.
I'naBa 8. J/InHeiinbie 0TOOpaKEHUA

[Tonsitue nuHeWHOro oTOOpakeHus. Snpo W oOpa3 JIMHEHHOro OTOOpaKEHHUS.
YTBepxkaeHue: siApo U o0pa3 SABISIOTCS JTUHEHHBIMU MOAIPOCTpaHCTBAMU. PaHT u
nedexkT JuHeWHoro oroOpaxkeHus. CBsa3p paHra © jAedexra JHUHEWHOTO
0TOOpaXeHUs C Pa3MEPHOCTHI0 KOHEUHOMEPHOTO NMPOCTPaHCTBA-NPO0Opasa.
Matpuia i1uHeiHoro npeodpazoBanus B 0asuce. I3MeHeHUnEe KOOPAMHAT BEKTOpa
Opyu JACUCTBUM HA HEro JHHEHMHOro oroOpaxeHus. HM3mMeHeHue MaTpulbl
OTOOpa)KEeHUA MPU NEPEXOE K APyromy Oa3ucy.

OtHoluieHne noAoOus MaTpull. YTBEpPXKACHHE: OTHOLIEHUE MOJ00MS MaTpHIL
ABJISICTCS SKBUBAJICHTHOCTBIO.

CoOcTBEeHHBIE 4YHCIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OTOOpaX)KEHUSI.
XapakTepUCTUUECKUN MHOTOUYJICH. PaBEHCTBO XapaKTEPUCTUUECKUX MHOTOUYJICHOB
MOA0OHBIX MaTPHIIL.

Teopema: uyHcliO ABISETCS COOCTBEHHBIM YHMCJIOM JIMHEWHOTO MpeoOpa3oBaHUs
TOrJa M TOJBKO TOTa, KOrJAa OHO SBIBIETCS KOPHEM XapaKTEPUCTUUYECKOIO
MHOTOWIEHA 3TOTO IPeoOpa30BaHUS.

Kputepuit momobusi Martpuilbl JIMHEWHOTO TMpeoOpa3oBaHUS JUATOHABHOMN
Martpute. ClencTBue.

I'maBa 9. EBKJINI0BBI IPOCTPAHCTBA

EBKIMIOBBI NpPOCTpaHCTBA M NOANPOCTpaHCTBA. MX CBfA3b C TEeOMETpHUEH.
YHUTapHbIE IPOCTPAHCTBA.
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HepaBenctBo Komm. CrnenctBue. [InmHa BekTopa. Teopema KOCHUHYCOB.
CnencrBus.

OpToroHanbHOCTh BEKTOPOB. [Ipoiiecc opToroHain3anuu.

OptoHopmupoBanHbiil  0a3zuc. CyllecTBOBaHUE OPTOHOPMHPOBAHHOIO 0Oasuca
€BKJIMI0BA IIPOCTPAHCTBA.

CkansipHO€ IPOU3BEACHUE B OPTOHOPMUPOBAHHOM Oasuce.

N3omopdu3m eBKINI0BBIX TPOCTpaHCcTB. Teopema 06 n30MOP(PHOCTH EBKIHIOBBIX
IIPOCTPAHCTB OJAMHAKOBOW Pa3MEPHOCTH.

[TognpocTpancTBa €BKIMI0OBA MpocTpaHcTBa. OpTOroHajJbHOE JONOJHEHUE,
CBOMCTBA OPTOTOHAJIBHOTO JIOTIOJTHEHUS.

['pynna oproroHanbHbIX MaTpull. OpTOrOHAIbHBIE MATPUIIBI KaK MATPUILGI
nepexo/a.

CumMerpuueckue mnpeodpasoBanus. Cummerpuueckue martpuipl. CBsi3b Mexay
CUMMETPUYECKUMU MTPEOOPa30BaHUIMHA U CUMMETPUUYECKUMH MATPUIIAMH.
XapakTepuCcTUIECKUE KOpHU CUMMETPHUYECKOTO npeoOpa3oBaHuUs.
CyuiecTBOBaHME OPTOHOPMHUPOBAHHOTO 0asznca, COCTOSAIIErO0 M3 COOCTBEHHBIX
BEKTOPOB CUMMETPUYECKOT0 IPEOOPA30BaAHU.

OptoronanbeHbie npeodpazoBanus. KaHoHMUECKUi BUI MaTPUIbl OPTOTOHAIBHOTO
npeoOpa3zoBaHus.

I'maBa 10. Teopus unces

HemumocTts nensix uncen. Jlenenne ¢ ocratkoMm. Anroput™m EBkinaa. Paznoxenune
HO/l. Kpurepuii B3auMHOM MPOCTOTHI.

[Tpocteie uncna. Teopema EBkinga 0 6€CKOHEYHOCTH MHOXECTBA MPOCTHIX YHCEIL.
Cy1iecTBOBaHUE U €IUHCTBEHHOCTD PA3JI0KEHUS HA MPOCTHIE MHOKUTEIH.

Kitaccel BBIUETOB IO JaHHOMY MOAYJIIO. PelieHne cpaBHEHMHN IMEpPBOM CTENEHHU.
CpaBHEHUS U NX OCHOBHBIE CBOMCTBA.

Kousbio BerueToB. Ilone BbryeToB 1o nmpocromy monaydiro. [IpuBenennas cucrema
BbIYETOB. Teopemsl Ditnepa, Gepma u BunbcoHa.

CpaBHEHUs C OJHUM HEW3BECTHBIM. [IprMeHEHME CpaBHEHUWH K PEIICHUIO
I10o(aHTOBBIX ypaBHEHUU TmepBod cTeneHu. CucrteMbl CpaBHEHUN, KuTancKas
Teopema 00 ocrtatkax. CpaBHEHHMs IO IPOCTOMY M COCTABHOMY MOJIYJIIO.

Pemienne cpaBHeHuil BTOpoil creneHW. KBaapaThuHble BbIYETHL. 3aKOH
B3aHMMHOCTH KBaJPATUYHBIX BBIYETOB.

@yHKIMs Diiepa, €€ BBIYMCIECHNUE U IPUMEHEHUE.

Oynkuus Mébuyca. Gopmyna obpamenuss Mébuyca.

[lepBoOOpa3HbIe KOPHH U UHAEKCHI. JIMCKpETHBIN JToraprQM.
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I'masa 11. KBagparuunbsie popmbl

[Tonarue xkBaapatudHoi ¢opmbl. JIMHEHAsS 3aMeHa OYKB KBaJIpaTUUHON (POPMBI.
N3menenue matpuiibl opmbl IIpu 3aMeHe 0ykB. CriecTBue.

Merton Jlarpanxa npuBeaeHus KBaApaTUIHON (GOPMbI K KAHOHUYECKOMY BHU]TY.
Hopmaneubiii Bujx  kBagpaTudHoW Qopmbl. [IpuBoaMMOCTh JIeHCTBUTEIHLHON
KBaJIpaTUYHOU POPMBI K HOPMATILHOMY BULY.

[IpuBeneHue kBaapaTUIHOW (POPMBI K TJIABHBIM OCSIM.

3aKOH WHEPLHUU KBaIPAaTHYHBIX (OPM.

[lonoxuTenbHO  ompefenéHHbIE — KBaJpaTU4HbIE  (OpPMBI.  YTBEpXKIACHUE:
JEeUCTBUTENbHAS KBaJpaTU4yHasi (opMa SIBISETCS MOJIOKUTEIBHO ONpENeIEHHON
TOTIa W TOJBKO TOI/A, KOIJIa Ha HEHYJEBbIX Ha0Opax OHAa MPUHUMAET
MOJIOKUTEIIbHBIE 3HAYEHUS.

Kputepuii CunbBecTpa MoJI0KUTEIBHON ONPeAeIEHHOCTH KBaApaTUYHONW (DOPMBI.
CBsI3b KBaJIpaTUYHBIX (POPM U CKAJIIPHOTO MTPOU3BEACHUS.

CUMMETPUUECKOTO MPeoOpa3oBaHMUs.

I'naBa 12. ’Kopaanosa popma matpuig

KopHeBbIe BEKTOPBI M KOPHEBBIE MOAIPOCTPAHCTBA.

Pasnoxenue npocTpaHcTBa B IPAMYIO CYMMY KOPHEBBIX IOAIIPOCTPAHCTB.
KopnanoBa ¢Qopma MaTpulbl JMHEHHOrO MpPeoOpa3oBaHUsl, HMEIOLIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAYEHUE.

EnnHCTBEHHOCTH KOPJaHOBOM (POPMBI MAaTPHILIBI IPEOOPa30BaAHUS.

I'maBa 13. OcHOBBI TEOpUM Py

[Tonyrpynner. CpoiictBa creneHe. Ilonstue rpynmel. [Ipocreiimme cBoucTsa.
Kpurepnii rpynmsi.

[Toarpynmel. Iloarpynna 4eTHBIX TOACTaAHOBOK.

N3omopdusm rpynm. [Ipumepst. Teopema Kanu.

Cwmexnbie knaccel. Paznokenue rpynmbel no noarpynme. Teopema Jlarpanxka o
JNETMMOCTH TOpAIKa TPYNNbl Ha MOpPANOK noarpynnbl. Ilopsaok sinemMeHTa.
[uknnyeckne rpynnel. lloarpynnel mukimdeckux rpyni. CTpoeHHE TpyIIl
IIPOCTOTO MOPSIAKA.

Hopmanenbele moarpynmsl. [Ipumepsl HOpMmanbsHBIX noarpynn. KoHTprnpumepst.
HopmansHocTte mnoarpynn uuaekca 2. Ilonarue ¢akroprpynnel U €ro
KOpPpeKTHOCTb. [IpuMepsl mocTpoeHus paxToprpyIil.

[Tonsitue romomopdusma rpymi. Teopema o romomopduzMe Tpymil.
BoccTranosneHune noArpymnisl B mpoodpase u3 noArpymnmsl B oopase.

OtHomeHne comnpsbkeHHOCTH B rpynne. CBOWCTBAa CONPSIKEHHBIX 3JIEMEHTOB
rpynnsl. llentpanuzatop snementa. Teopema 00 HHIEKCE LIEHTpaIM3aTopa
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aJeMeHTa KOHe4YHOW rpynnbl. llentp rpynmsel.  HerpuBuansHOCTH LEHTpa p-
TPYIIIBL.

CymiecTBoBaHME B KOMMYTAaTUBHOW TpyIIE MOpsJKa AEIAIIErocs Ha MPOCTOE P
aneMeHTa nopsaka p. opmynupoka TeopeMbl Cuioa. J[oka3aTebcTBO TEOPEMBI
CuioBa B 4aCTH «CYyILIECTBOBAHUEY.

[Ipsmele mpousBeneHus rpymnn. Kpurepuil pasinoKeHHs TpYIIBl B IIPSIMOE
IIPOU3BEACHUE CBOUX MOATPYIIL. TeopeMa O CTPOEHUH KOHEYHBIX KOMMYTaTUBHBIX

rpymi.

TunoBble BONPOCHI M 32/1a4H J1JIsl IPOBEPKH CAMOCTOSATEIbHOIH padoThI

Cucrembl JiuHeliHbIX ypaBHenuil. Meroa I'aycca

1. UTo Ha3bIBACTCA PEIICHUEM CUCTEMbI YPABHEHHM?
2. Pemure cucremy ypaBHeHM MeToaoM ['aycca

X —Xp +Xg =3,

2% + X, + X3 =11,

X + X, + X3 =8.

3. Nmerorcs Tpu O0anka 1, 2 1 3, K&Kl U3 KOTOPBIX HAYHUCIIAET BKIAAUUKY
oTnpeeIEHHBIA TOI0OBOM MPOIEHT (CBOM Uil Kaxaoro 6anka). B nauane rona 1/3
BKIaga pasmepom 6000 men.ex. Bookuiau B Oank 1, 1/2 Bkiama — B OaHk 2 H
OCTAaBIIYIOCS YacTh — B 0aHK 3 U K KOHILYy TOJla CyMMa 3THX BKJIaJJOB BO3pOCia JI0
7250 nen.en. Ecnu Obl mepBoHavanbHO 1/6 BKiaga monoxxkuiu B Oask 1, 2/3 — B
Oank 2 u 1/6 Bkiama — B 0aHK 3, TO K KOHILy TOJla CyMMa BKJIaja COCTaBmia Obl
7200 nmen.en.; ecnu Onl 1/2 Bkiama monokwmiu B Oank 1, 1/6 — B 6ank 2 u 1/3
BKJaJa — B 0aHK 3, TO cyMMa BKJIQJIOB K KOHIy Tojia cocTaBujia Obl BHOBL 7250
neH.en. Kakoit mporeHT BhIIIaurBaeT Kaxablii OaHK?

Teopuss onpeaeaurenein. Ilpasuino Kpamepa pemieHuss cucreM JIMHEHHBIX
YPaBHEHHM U

1. Kak BBIUUCIUTEH ONPEAETUTENH BTOPOTO MOPsAIKa?

2. Kak BBIUMCIUTH ONPEICIUTENL TPETHETO MOpsAIKa?

3. Kak BBIUHCIUTE OnpeieTuTeNh 4eTBEPTOTO MopsaKa?
4. BeruuciuTe onpenenuTenu:

12 3 4 1224

1 1 1
N N A -14 01
a)3 ~-16|’ 2) ’ )341 9|’ B)l oo 21|
4 -1 -5 41 2 3 0030
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5. Pemmre cucreMy ypaBHEeHHM
X — Xy + X3 =3,
2%, + X, + X3 =11,
X, + X, + X3 =8,

npuMeHuB TeopeMy Kpamepa.

ApudmMeTnyeckne BeKTOPHbIE MPOCTPAHCTBA

- o> -
1. BersaicHuTe, ABIAIOTCA M BEKTOPHI @, &,, d; JMHEWHO 3aBUCUMBIMMU:

a) 371 =(2,-13), aZ =(1;4;,-1), az =(0:—9;5);

- - —

0) a, =(12,0), a, =(3,-11), a; =(0;1,1).

2. Bekropel e1=(1, 1, 1), e2=(1, 1, 2), es=(1, 2, 3) u x=(6, 9, 14) 3a1anbl CBOMMHU
KOOpJIMHAaTaMU B HEKOTOPOM Oa3Huce MOKaXUTE, YTO BEKTOPHI €1, €2, €3 CaMu
o0pa3yroT 6a3uc 1 HallAuTe KOOPAUHATHI BEKTOpA X B 3TOM 0asuce.

3. Kakyto MaTpuily Ha3pIBalOT paCIIMPEHHON MAaTPHUIICH CUCTEMBI?

4. Haiinute oOiee peimieHue W (PyHIAAMEHTAJbHYIO CUCTEMY PELICHUM ISt

CHUCTEMbI YPABHEHUH
2%, +9X, +5X5 +2X, + X5 =0,
5. Meronowm lMaycca pemmre cuctemy u HailguTe Bce € 0a3UCHBIC pElIeHUs

KommuiekcHblie yncaa. AjnredpanyecKkue MHOTOYJIEHbI

1. Jlanel KOMIIIEKCHBIE yMcna z, =5-12i, z, =-6+8i. Halmure z, + z,,

Zy
Ly =2y L1y ——
2
2. KommuiekcHble qucIa z, =1-1i, z, =—/3 i IIPEACTaBbTE B
. . Z
HOKa3aTeabHOM popMe U HaluTe 2,2, 1 —
z
2
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(V3 -if*

4. BplnonHUTE apu(PMETHUECKUE NEUCTBUS HAJ KOMIUIEKCHBIMHU YHACIAMU:

2) (V2 -6i); 6) (-6+2i;

5) 3\/(2—2i)“+72+4i_ N i/(1+\/§i)6—60+2i_
(L-2i) +51 (2-i-6+9

3. Beruucnure

n) 3/64v2(1+3i); e) §/64v2(\3+i).

5. PemmTe B KOMIIJIEKCHBIX YHCJIaX KBaJIpaTHBIC YPABHCHUS:

a) 2 +z+1=0; 6) 22+3z+?:0;

B) 22 -52+6=0; r)z*°-22+5=0.

Aaredopa marpun. CBfi3b CHCTEM JIMHEHHBIX YPAaBHEHMHA W MATPHYHBIX
YPaBHEHM U

1. Beceraa im MOKHO HaWTH POU3BEICHUE IBYX MaTpHIL?
2. Bepro 11, 9TO a)Ad+B=B+A4; 0) A(B + C) = 4B + AC;
c) AB = BA; 1) A(BC) = (4B)C;
e) AE = EA.
4. JIns KakuxX MaTpuL ONpeaesieHa onepanus BO3BEICHHS B CTEICHb?
0 -11
j uB=|2 1 3|
0 -23

10-1

5. Beruucaure npoussenenne A - B ecom A= [2 -

-1 0 1 3
6. Haiinute AB u BA , ecu A = U B= .

12 2 -1
012
7. Haiimure A% A=|-1 3 1|,
302
8. Pernte MaTpUYHBIC YPABHCHHUS:
2 1 1 0 7 4 3 2 8
a) X = ;0 X =1 1].
11 8 1 2 11 0 _1

_17 -



Bomnpocsl k 3k3amMeny 1o aucuuiuiage (1-i cemectp)

1. Merong T'aycca: moka3aTelabCTBO TEOPEMBI O BO3MOXKHOCTH MPHUBEICHUS
CUCTEMBI K TparnenougaibHoMy BUay. OOIIee U 4acTHOE pellieHuUE.

CaoiicTBa nepectaHoBOK. CBOMCTBA MOJACTAHOBOK.

[lonsiTue onpenenuTens, ero CBOUCTBA.

MuHopb! 1 asiredpanyeckue T0nojHeHus. Pa3noxenue onpeaenurerns.
Teopema Kpamepa.

o0k whN

Omnpenenutens Banaepmona.

7. TloHsTME apu(PMETUUYECKOTO MPOCTPAHCTBA, ONPEAEIICHNS JIMHEWHO 3aBUCUMOM
Y HE3aBHCHMOM CUCTEMBI BEKTOPOB. KpuTepuil TMHENHON 3aBUCUMOCTH.

8. Teopema o nuMHEHHON 3aBUCUMOCTH JIMHEHHBIX KOMOWHAITUN M CIEJCTBHUS U3
Hee.

9. bazuc u paHr cucTeMbl BEKTOPOB.

10. DOkBUBaJICHTHBIC CUCTEMBI BEKTOPOB: UX CBOMCTBA, I0KA3aTEIHCTBO PAaBEHCTBA
PAHTOB SKBUBAJIEHTHBIX CUCTEM.

11. Teopema o paHre MaTpHULIbI.

12. PaBeHCTBO pPAaHIOB CHUCTEMBI CTPOK W CTOJOIOB MaTpuisl. HemsmeHHOCTH
paHra mnpu sJIEMEHTapHbIX NpeoOpazoBaHUsAX Mmarpulbl. [lepeuncienue 0a3ucoB
CUCTEMBI BEKTOPOB.

13. Kpurepuii Toro, yTo onpeaennTenb KBaApaTHOW MaTpullbl paBeH 0.

14. CucremMa JMHEWHBIX OJHOPOJHBIX ypaBHEHHI. PaHr um 0a3uc MHOXecCTBa
pELIEHUN.

15. CucrteMbl HEOAHOPOJHBIX JIMHEMHBIX ypaBHeHMWIl: Teopema Kponekepa-
Kanemnmm; CBSI3b € COOTBETCTBYIOLIEW CHCTEMOM JIMHEWHBIX OJHOPOJHBIX
YPaBHEHUM.

16. TlonsiTue anre6panueckoii oneparuu. [Ipumepsr u kKOHTp-nipuMepskl. [loHsTHE
HOJyrpyMIbl. ENMHCTBEHHOCTh €IMHUIBI. ENMMHCTBEHHOCTh OOPAaTHOTO 3JEMEHTa
B MOJIyTpynmnax.

17. I'pynnel. I'pynna noactanoBok. [Ipumepsl noarpynm.

18. IMonsitue xonbua. [lorstre momns. Jlenurenu Hyss B KOJbIE M UX OTCYTCTBHE B
none. [Ipumepsl.

19. TlocTpoenue nosust KOMIJIEKCHBIX YMCeT.

20. TpuronomeTrpuueckass ¢opMa  KOMIUIEKCHOTO  yucna. JledictBus ¢
KOMITJIEKCHBIMU 4uciaamMu B 310l (opme. Dopmyna Myapa. CBoiicTBa MOIyJIst
KOMILJIEKCHOT'O YHMCJIa.

21. 3BneueHne KOpHA N-0il  CTENEHW U3  KOMIUIEKCHOTO  4Yuciaa B
TpUroHomeTpuueckon popme. Pacnonoxxenne KopHel Ha MIOCKOCTH.

22. I'pynna xopHeit u3 enuHulibl. [loHsITHE MEPBOOOPA3ZHOTO KOPHS, TPUMEPBI.

Bonpocskl k 3k3aMeHy N0 JUCHUILIAHE (2-1 cemecTp)
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1. [eiictBus ¢ matpunamu. Kosblio KBapaTHBIX MaTpUI] Ha/l KOJBLOM.

2. DOnemeHTapHbie MaTpuilbl. CBSI3b JJIEMEHTAPHBIX MPEOOpPa3OBaHUN  C
AJIEeMEHTapHBIMU MaTPUIIAMHU.

3. PaHr npousBeaeHuss MaTpPHII.

4. Onpenenurtenb MPOU3BEICHUS MATPUIL.

5. Kpurepuit oOpaTtumocTu KBajgpaTHOW MaTpullbl Haja mnoznem. l[loctpoenue
0oOpaTHOM MAaTPHIILI CIIOCOOOM, CBSI3aHHBIM C alITeOpandeCKUMH JTOTIOJTHCHHSIMHU.

6. Kputepuit oOpatumoctn KBaapaTHOW MaTpuilbl Hajg moieMm.  Crocob
MOCTPOCHUS OOpaTHOM MAaTpUIbl, CBSA3AHHBIA C MPHUIHUCHIBAHUEM EIUHUYHON
MaTpPHILIBL.

7. TlocTpoeHue KoJablla MHOTOUWJIEHOB OT OJJHOM OYKBBI HaJ| KOJIBIIOM.

8. Teopema 0 eJIEHUU C OCTATKOM JIJISl KOJIbI]a MHOTOWJICHOB HAJl MOJIEM.

9. Mmuorounen kak ¢pynkuus. Cxema ['opuepa. Teopema besy. Teopema o uucie
KOpHEe#. JlocTaTouHble yCIOBHS COBNAACHHUS IBYX ONPEIECICHUI MHOTOYJIEHA.

10. HanGonpmmii oOmuid memuTenh IBYX MHOTOWICHOB. AnTopuT™M EBKimmpa.
ACCOLMUPOBAHHOCTH HAUOOIBIINX OOIIUX JICTUTEIEH.

11. Paznoxxenne HO/JI. Kpurepuii B3aummHOi mnpocToThl. CBOHCTBA B3aMMHO
IIPOCTBIX MHOT'OUYJIEHOB.

12. [lonsiTHE NPUBOAMMOIO MHOrOuYJ€Ha HaJ nojeM. BzaumHasg mpocrota
HEIIPUBOJAMMBIX HEACCOLMMPOBAHHBIX MHOIOWIECHOB. TeopeMa O pas3inoXeHUU
MHOTOWIEHA HaJ MOJIEM B MTPOU3BEIECHNE MHOT'OYJIEHOB, HENPUBOAUMBIX HaJl 3TUM
MIOJIEM.

13. KpatHOCTh HENPUBOAMMOTO MHOXHUTENSA B KaHOHHYECKOM Pa3I0KCHHU
MHOTOWIEHA; €€ CBS3b C KPAaTHOCTBIO 3TOr0 MHOXUTENS B MPOU3BOJHOM.
OtaesieHne KpaTHBIX MHOXKUTEJIEH.

14. ®opmynupoBKa OCHOBHOW TeOpeMbl anreOphl KOMILIEKCHBIX uucen. Bun
HEMPUBOJIUMBIX MHOTOWICHOB HaJ MOJISIMM KOMIUIEKCHBIX W JEHCTBHUTEIIBHBIX
yucen.

15. TloHdaTHe JIMHEMHOrO NPOCTPAHCTBA. ba3sUC KOHEYHOMEPHOIO JIMHEHMHOIO
npocTpaHcTBa. PaHr cucTeMbl BEKTOPOB B KOHEYHOMEPHOM MPOCTPAHCTBE.
KoppekTHOCTh OrpeiesieHns paHra.

16. 3amena ©6a3uca B KOHEYHOMEPHOM JIMHEWHOM MPOCTpaHCTBE. Matpuia
nepexoja. CBA3b MeXAYy KOOpAMHATAMHU OJTHOTO BEKTOpa B pa3HbIX Oazucax.

17. IMoanpocTtpancTBa JAWHEHHOro mpocTtpaHcTBa. CyMma NOANPOCTPAHCTB.
[lepeceuenne noampocTpaHcTB. CBs3b PasMEPHOCTH CYMMBI C Pa3MEPHOCTHIO
NepeCceyeHHUs.

18. Tloctpoenne O6a3zuca cymmbl JBYyX mnoamnpoctpadcTB. I[loctpoenue 6Gasuca
nepeceveHust IByX NoarpocTpancTs. [Ipsimas cymma noanpoCcTpaHCTB.

19. Mzomopdusm THHEHHBIX TPOCTPAHCTB.
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20. Jluneitapie oToOpakenus. Aapo u oOpa3. Teopema o CBS3M MEXIy PaHTOM H
nedekToM JuHEHHOTO OToOpakeHus. CrnocoOwl ompeneneHus (BBEICHMUS)
JMHEHHOTO 0TOOpaKEHUSI.

21. Marpumia JHMHEMHOro mpeoOpa3oBaHUs KOHEYHOMEPHOTO  JIMHEHHOTO
MPOCTPAHCTBA U €€ M3MEHEHHUs MpHu Mepexoje K npyromy Oaszucy. [lomoOHbie
MaTpULBIL.

22. Tlonstue anreOpbl. AnreOpa MHOTOWIECHOB OT OJHOM OYyKBBI Haj IMOJIEM.
Anrebpa KBaapaTHBIX MaTpwIl Ham moiieM. M3omopdusm anrebp. AnreOpa
JUHEHHBIX MPeoOpa3OBaHW JIMHEWHOTO TIPOCTPAaHCTBA U €€ u3oMophu3m
MOIXO/ISIIIICH anreOphl MaTPHIL.

23. CoBmnajieHre XapaKTepUCTUYECKUX KOPHEH M COOCTBEHHBIX YHCEI JTUHEHHOTO
npeoOpa3oBanus. JIMHeWHass HE3aBUCUMOCTh CHUCTEMbl COOCTBEHHBIX BEKTOPOB,
MPUHAJICKAIINX MTONAPHO Pa3UYHBIM COOCTBEHHBIM 3HaueHUsIM. COOCTBEHHbIE
IIOAIPOCTPAHCTBA.

24. Kpurepuii TOro, 4to wmarpuia mnojmoOHa auaroHanbHOW. VIHBapmaHTHBIC
IIOANPOCTPAHCTBA.

25. OmpeneneHne eBKIMI0BA MpocTpancTBa. OpTroroHanmm3arus. CylecTBOBaHHE
OpPTOHOPMUPOBAHHOTO Oa3uca.

26. OmpezneneHue  €BKJIMWJOBA  IPOCTPAHCTBA.  BhIUUCIEHHE  CKAJISAPHBIX
IPOU3BENICHUI B MPOU3BOJIBHOM Oasuce. BplunciaeHne cKalapHbIX MPOU3BEICHUI
B OPTOHOPMHPOBAHHOM 0Oaszuce. MI3oMopdu3M eBKINI0BBIX POCTPAHCTB.

27. TlognmpocTpaHcTBa €BKJIN/I0BA IIPOCTPAHCTBA. Jononnenune
OPTOHOPMHUPOBAHHOTO 0a3zuca MOANPOCTPAHCTBA JO OPTOHOPMUPOBAHHOTO Oasuca
npoctpancTBa.  OproroHanbHOe  JonojHeHue. (CBOWCTBA  OPTOTOHAIBHBIX
JIOTTOJTHEHUM.

28. HepaBenctBo Komu. OnpeneneHust AIuHbI BEKTOPA U yIJla MEXAY BEKTOPOM
Y IOANPOCTPaHCTBOM. MX KoppekTHOCTh. HepaBeHCTBO TpeyrojapHUKa.

29. OpToroHanbHBIE MATPHUIBI KakK MaTpPUIBI Tepexoja B  EBKIHIOBOM
npoctpaHcTBe. CHMMETpHUYECKHE MPeoOpa3oBaHusl €BKIMIOBBIX TPOCTPAHCTB.
CymecTBoBaHWE WHBAPUAHTHBIX MOANPOCTPAHCTB pa3MepHocTH | wmimm 2 B
JMHEMHOM MPOCTPAHCTBE HAJ MOJIEM JECUCTBUTENBHBIX 4ucesl. OpTOrOHAIbHBIE
npeoOpa3oBaHusl €BKINIOBBIX POCTPAHCTB.

Bonpocel k 3k3aMeHy 1o aucuuIinHe (3-i cemecTp)

1. [HdenumocTth 1enbix uyucen. JleaeHwe ¢ ocratrkoM. AnroputMm EBkiuna.
Paznoxenne HO/I. Kpurepuii B3aiMHO# TPOCTOTHI.

2. Ilpocteie uncna. Teopema EBkiauaa o OECKOHEYHOCTH MHOYKECTBA IMPOCTHIX
yucell. CylliecCTBOBaHUE U €AUHCTBEHHOCTD PA3JIOKEHUS Ha TPOCTHIE MHOKHUTEH.
3. Kunaccel BeI4eTOB 110 TaHHOMY MOaYJIt0. Perienue cpaBHeHUM MepBoOii CTENIEHHU.
CpaBHEHUS U UX OCHOBHBIE CBOMCTBA.
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4. Konbuo BbryeToB. [lone BblYeTOB Mo mnpocTtomMy Moayiw. [lpuBeneHHas
cuctema BbueToB. TeopeMmsl Diinepa, Pepma u Buibcona.

5. CpaBHeHMs ¢ OJHMM HeU3BeCTHbIM. [IpuMeHeHUe CpaBHEHUN K PEIICHHUIO
TMo(paHTOBBIX ypaBHEHUM TmepBoil cteneHu. CUCTeMbl CpaBHEHUMN, KHUTaiickas
Teopema 00 ocratkax. CpaBHEHHsI MO TPOCTOMY U COCTABHOMY MOJIYJIIO.

6. Pemenue cpaBHeHuil BTOpoW creneHd. KBajgparuuHblie BbIYETHI. 3aKOH
B3aMMHOCTH KBaJIpaTHYHbBIX BHIYETOB.

7. ®yHKuus Jilnepa, €€ BBIYUCICHHE U IPUMEHEHUE.

8. @ynkiusa Mébuyca. @opmyna odpamennss Méouyca.

9. IlepBooOpa3Hbie KOPHU M UHACKCHL. [IMCKpeTHBII Torapudm.

10. Ilonatue xBaapatnuHod Qopmbl. JluHeliHas 3ameHa OyKB KBaJapaTHYHOM
dbopmbl. 3menenne matpuiibl GopMbl Ipu 3ameHe OykB. CieacTBue.

11. Meton Jlarpanka HpUBEACHHUS KBAJApaTUYHOM (POPMBI K KAHOHUYECKOMY
BU]TY.

12. HopmaneHblii BUI KBaapaTU4IHON (opMmbl. [IpuBOAMMOCTH AEHCTBUTETHHOU
KBaJIpaTUYHON POPMBI K HOPMATILHOMY BHUJLY.

13. [IpuBeaenne KkBaApaTHUIHON POPMBI K TJIABHBIM OCSIM.

14. 3akoH MHEPIUU KBAAPATUIHBIX (HOPM.

15. [lonoxurensHO oONpenenEéHHble KBagpaTUyHble (HOPMBI. Y TBEpKACHUE:
NeiCTBUTENbHAs KBajpaTuyHas (opma SIBISETCS IMOJIOKHUTEIBHO OINpeAeTEHHON
TOTJa W TOJBKO TOrAAa, KOIJAa Ha HEHYJEeBbIX HaOoOpax oOHa MPUHUMAET
MOJIOKUTEIIbHBIE 3HAYEHUS.

16. Kpurepnii CumnbpBecTpa TMOJOXKUTEIBHON OMPEAeNIEHHOCTH KBaapaTUYHOU
(bOpMBL.

17. Cas3b KBaApaTUYHBIX (HOPM H CKATSIPHOTO MTPOU3BEICHUS.

18. cuMMeTpHYeCcKOro Mpeoopa3oBaHMs.

19. KopHeBbie BEKTOPHI 1 KOPHEBBIE MTOAMPOCTPAHCTBA.

20. Pa3znoxenne MpocTpaHCTBa B MPSIMYIO CYMMY KOPHEBBIX TOIPOCTPAHCTB.

21. XXopnanoBa ¢Gopma MaTpuIlbl JWHEHHOrO TpeoOpa3oBaHUs, HMEIOIIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAYEHUE.

22. EnuHCTBEHHOCTH KOPIaHOBOW (DOPMBI MAaTPHUIIHI TPEOOPa30BaHUS.

23. Tlomyrpynmsl. CBoticTBa creneneid. [lonstue rpynmsl. [Ipocrelinue cBoiicTBa.
Kpurepuii rpynisr.

24. Tloarpynmel. [loarpymnmna 4eTHBIX MOJCTAHOBOK.

25. Nzomopdusm rpym. [Tpumepst. Teopema Komu.

26. Cmexuble kiaccel. Pa3noxkenue rpynmnsl o noArpynme. Teopema Jlarpanxka o
JEIUMOCTH TMOpSAKa TpyNnbl Ha MOpsAok mnoArpynnbl. [lopsaok snemeHTa.
[uknuueckue rpynmnbl. [loarpynmel mukaudeckux rpynn. CTpoeHue Trpynn
IIPOCTOTO MOPAJIKA.
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27. Hopmanbubie noarpynmsl. [Ipumepsl HopManbHbIX noArpymni. KoHTpripumepsl.
HopmansHocts mnoarpynn unaekca 2. Ilonarue ¢akroprpynmbel U €ro
KOpPPEKTHOCTh. [IpuMepsl mocTpoeHus (GpaxkToprpyI.

28. Ilonsarue romoMopdusma rpyii. Teopema o roMmoMopdu3Me IPYIII.

29. BoccTranomieHue MoArpymniibl B mpooOpase u3 MoATrpymnIbl B oopase.

30. OtHomeHHEe conpsKEHHOCTH B rpymnie. CBONCTBA CONPSKEHHBIX 3JIEMEHTOB
rpynnsl.  LenTpanuzatop snementa. Teopema 00 HHIEKCEe ILEHTpaIM3aTopa
aJeMeHTa KOHeYHOW rpynmbl. llentp rpymmsel.  HerpuBuansHOCTH LEHTpa p-
TPYMIIbL.

31. CymecTBOBaHME B KOMMYTAaTUBHOM TpyIme MOpsaKa ACTSAIIEToCcs Ha MPOCTOe
p snementa mnopsaka pP. dopmynupoBka Teopembl CuiioBa. JlokazaTeiabCTBO
TeopeMbl CHIIOBA B YACTH «CYIIECTBOBAHUEY.

32. Ilpsamble mpousBeneHus rpymnm. Kpurtepuil pas3iokeHus TpyIibl B MNPsSMOE
IpOM3BeIeHNE CBOUX MoArpyni. TeopeMa 0 CTpOCHHH KOHEYHBIX KOMMYTAaTHBHBIX

TPYIIIL.

Metoanueckue YKazaHus 1151 oﬁyqalomnxcn 10 OCBOCHMIO TN CHUIIIMHBI

Opranusys cBOI0 y4eOHYIO0 paboTy, CTYACHTHI JOIKHBI:

Bo-nepsvix, BBIIBUTb PEKOMEHAYEMBIH pPEXHM M XapakTep ydeOHOM
paboThl IO U3YyUEHHMIO TEOPETUUYECKOr0 Kypca, MPAaKTHYECKOMY HPUMEHEHUIO
W3YUYEHHOIO0 MaTepualia, MO BBIIIOJHEHHUIO 3aJaHUN JUI CaMOCTOSTEIbHOMN
paboThI, IO UCIOJIB30BAHNUIO HHPOPMALMOHHBIX TEXHOJIOTUM U T.1.

Bo-eémopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJMYECKOM MaTepHaje 1o
JUCHUIUIMHE TMepeYHeM Y4YeOHO-METOAMYECKHX H3IaHUH, PEKOMEHIYyEeMbIX
CTyA€HTaM JJi MOATOTOBKM K 3aHATUSM M BBINOJHEHUS CAMOCTOSTEIbHOU
paboThl, a TakXXe C METOAUYECKHMH MaTepuajaMh Ha OyMa)XHbIX W/UIU
ANIEKTPOHHBIX HOCHUTENSIX, BBINYIICHHBIX Kaeapoil CBOMMU CHJIAMH U
IIPEAOCTABISIEMBIE CTYIEHTAaM BO BpPEMsI 3aHSTHI.

CamocTosiTenbHasgs paboTa CTYAEHTOB, MPEAYCMOTPEHHAas Yy4EOHBIM
MJIAHOM JIOJDKHA COOTBETCTBOBATH 00Jiee TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (GOpMUPOBATH HABBIKM HMCCIEI0BATENBCKOM PabdOThl U OPUEHTHUPOBATH
CTYJICHTOB Ha YMEHUE IPUMEHATHh TEOPETUUECKUE 3HAHUS HA MTPAKTHKE.

1. PaGora ¢ yueOHbIMH mocoOusAMHU. J[JI1 MOJHOLUEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, NPEXKJIE BCEro, OBJAJAETh OCHOBHBIMU TOHSTHSIMU 3TOH
muciuIuinHel. HeoO0XonuMo yCBOUTH ONpeneNeHusl U MOHATHS, YMETh NMPUBOAUTH
UX TOYHBIE (POPMYJIUPOBKH, MPUBOJIUTH MPUMEPHI OOBEKTOB, YIOBIECTBOPSIOIIMX
TOMY ornpeaesieHno. Kpome Toro, Heo0XoAMMO 3HaTh KPYT (PAKTOB, CBSI3aHHBIX C
JAHHBIM TOHSATHEM. TpedyeTcs TakXe 3HaTh CBSI3M MEXIY MOHATHUSIMH, YMEThb
yCTaHaBJIMBAaTh COOTHOILIEHUS MEXIy KiaccaMu OOBEKTOB, ONUCHIBAEMBbIX
Pa3IMYHBIMU MOHATHSIMU.
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2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosaTenbHas paboTa CTyICHTA
ABJSCTCS BAXKHBIM BHJIOM JICSITEIBHOCTH, NO3BOJISIIOIIMM XOpPOILIO YCBOUTh
HM3ydyaeMbld TIpeAMET M OJHUM M3 YCIOBUH JOCTHXKEHHUS HEOOXOJIUMOTO
KayecTBa IMOATOTOBKH W MPOPECCHOHATBHON NEPErnoArOTOBKH CIEIUAIMCTOB.
OHa npeamosiara€T CaMOCTOSITEIbHOE M3YYEHUE CTYJICHTOM PEKOMEHI0BaHHOMU
y4eOHO-METOIMUECKON  JIUTEpaTyphl, Pa3JUYHBIX CIPABOYHBIX MaTEPHAJIOB,
HanucaHue pedeparoB, BHICTYIICHUE C JIOKJIAJIOM, MOJATOTOBKY K JIEKIIMOHHBIM U
MMPAKTUYECKUAM 3aHATHUSM, IIOATOTOBKY K 3a4ETY U IK3aMEHY.

3. HoaroroBka K mnpakrudyeckuMm 3aHaTusaM. [lpu noaroroBke k
MPAKTUYECKAM 3aHSITUAM CTYACHTAM PEKOMEHIYETCS CIIEAOBAaTh METOAUYECKUM
PEKOMEHAIMSM 10 paboTe C yueOHBIMU IMOCOOUSMHU, PUBEACHHBIM BHIIIIE.

4. CocrapjeHue rioccapusi. B rioccapuii J0/KHBI OBITH BKIIFOUYEHBI
OCHOBHBIC TIOHATHS, KOTOPBIE CTYIEHTbl H3Yy4alOT B XOJI€ CaMOCTOSATEIbHOU
paboThl. {151 MOTHOTHI UCCIIEIOBAHUSI PEKOMEHIYETCS BIIUCHIBATh B IJI0CCApUi U
T€ TEPMUHBI, KOTOPBIE CTYJICHTaM OYJyT PACKPHITHI B XO/€ JICKIIMOHHBIX 3aHSITHH.

5. CocraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTPaKEHBI OCHOBHBIE ITOHATHS
Tembl. J[1s HariasgHOCTH W yA0OCTBa 3allOMUHAHUSI HMCIOJIB30BAHBI CXEMbl U
TaOJINIIBL.

6. IloaroroBka Kk 3k3ameHy. [Ipy MOArOTOBKE K 3K3aMEHY CTYJECHTBI
JIOJKHBI MCTOJIB30BaTh KaK CaMOCTOSITENIbHO MOATOTOBJICHHBIE KOHCIIEKTHI, TAK U
MaTepUaJIbl, HOJYYEHHBIE B XOJI€ 3aHATHIA.

KauecTBO yCBOEHHS CTYAEHTOM Ka)I0W AUCUUIUIMHBI oleHnBaercs no 100-
OAJIITBHOM 1IKaJIe.

NurterpanpHasi pedTHHrOBas omneHka (0amt) mo KaxaoMy MOAYJ0 (epuoay
0oOy4eHUs ) CKJIaJBIBACTCS U3 OIIEHKH TEKYyIIeH paboThl 00YUYaIOIINXCS HA 3aHSATUAX
CEMUHAPCKOTO THUMa (CeMHHapbl, MPAKTUUYECKUE 3aHATUSA, MPAKTUKYMBI,
nabopaTtopHble pabOThI, KOJJIOKBUYMbl U WHbBIC AHAJIOTUYHBIC 3aHSTHS), OLICHKU
WHJUBUAYAJTbHOW paOOThl OOydYaromMXcsl W OIEHKH 3a BBITIOJHEHUE 3aJaHui
PEUTHUHTOBOTO KOHTPOJIS ycrieBaemocTu. [Ipu aTom fosst 6anioB, BBIACICHHBIX Ha
PEUTHUHTOBBI KOHTPOJIb HE JoJbkHA mpeBbimaTh 50% o0mieit cymMbl 0auioB
JAHHOTO MOJyJIs (Tieproia 00ydeHus).

MakcumanbHasi CyMMa PEHTHHTOBBIX OaiOB IO Y4eOHOW TUCIUILIMHE,
3aKaHYMBAOIIEHCS IK3aMEHOM, 10 UTOTaM cemecTpa cocTaiset 60.

OOGyuaroriemycsi, HaOpapmemy 40-54 Oamra, npu TOABEACHUHW HMTOTOB
cemecTpa (Ha MOCIEAHEM 3aHATUM MO TUCHUIIIMHE) B PEHTHUHTOBON BEIOMOCTH
ydyeTa yCIeBaeMOCTH M 3a4€THOM KHWKKE MOXET OBbITh BBICTaBJICHA OIICHKA
«YIOBJIETBOPUTEIHHOY.

OGyuaromieMmycsi, Habpapmemy 55-57 0aioB, MpU TOJABEACHUU HMTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHSATUU IO JOHUCLUMIUIMHE) B Ipade peUTHUHrOBOU
BEJIOMOCTHU yueTa ycneBaeMocTH «IIpeMuanbHbie Oamibly MOXKET ObITh 100aBJICHO
15 6aynoB ¥ BRICTABJIEHA SK3aMEHALIMOHHAs OIIEHKA «XOPOILOY.

OOyuatomemycsi, HaOpaBmemy S58-60 OannoB, TMpHU MOJABEIECHUNW WTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 IUCIMIUIMHE) B Tpade PEeUTHUHTOBOM
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BEJIOMOCTH yueTa ycrneBaeMocTu «lIpemMuanbable 0amibhy MOXKET ObITh J0OABICHO
277 6an10B U BHICTABIIEHA YK3aMEHAIIMOHHAS OIICHKA «OTIMIHO.

B xakux-nmubo WHBIX ciydasx [100aBlieHHE MPEeMHAIBHBIX OaljioB He
JIOTTYCKaeTCsl.

OOyuaromuiicst, HaOpaBmui 10 39 GaJIOB BKIIIOUUTENBHO, CAAET dK3aMEH.
[Ipy HanMMuUMM MOATBEPKIEHHBIX JOKYMEHTAIBHO YBAXUTEIbHBIX MHPUYUH, IO
KOTOPBIM OBUIM MPOMYIIEHBI 3aHATHS (AJIMTeabHas 00Jie3Hb, 00yYEHHUE B JIPYrOM
BY3€ B paMKax aKaJeMHUYEeCKON MOOWJIBHOCTHU U JIp.), OOYYAIOIIMIICS UMEET MPaBo
OTpaboTaTh MPOMYUICHHBIE 3aHATUS W TOJYYUThb JOMOJHUTENbHBbIE Oaibl B
paMKax YCTaHOBJICHHBIX Oa/ioB 3a Moaysib. CpoKM M TOPSAIOK OTpaOOTKH
OTIpE/IeTIsieT MpenoiaBaTeib. bamibl BeICTaBIAIOTCA B Tpade «oTpaboTKay.

OtBer oOyuwaromierocsi Ha DSK3aMEHE OlEHUBaeTcss cymmoit no 40
peiTuHroBeIx OamioB. MToroBas oOlLIEHKAa CKJIAIbIBACTCSI M3 CYMMBI OalljIOB,
MOJTyYEHHBIX 332 CEMECTp, U OalIoB, MOJyUYEHHBIX Ha 3k3aMeHe. OOydaroniemycs,
KOTOPBIN CAAET HK3aMEH, TPEeMHUATIbHbIC OAJIIbl HE HAUYUCIISIFOTCS.

CornacHo moaxoaaMm OallIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OLIEHKHU
3HAaHUW, YMEHUU, BIaJeHU (yMEHUM MPUMEHSTh) U (WJIM) OMbITA ACATEILHOCTH
JTUCHUIUIMHBI YCTAHOBJIEHBI CIIEAYIONINE aCTIEKThI:

e CopepxaHue yueOHOW NUCUUIUIMHBI B paMKaxX OJTHOTO CEMECTpa JEIUTCS
Ha J1Ba MOJyJis (repuoaa o0yuenus). [lo okoHyanuu MoayJst (repuoia o0y4deHus )
OCYILECTBIISIETCS] PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYJIEHTOB.

e CpOKH ITPOBEJAEHUS PEUTUHTOBOTO KOHTPOJIA:

ocennuti cemecmp — | peUTHHIOBBIII KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS
corjlacHo rpaduky yueoHoro mnpoiiecca, || peiTHHTOBBINM KOHTPOJIb YCIIEBAEMOCTH
- JIBe MocieqHue Heaenu (aKTUYECKOTO 3aBEpIICHUs CeMecTpa Mo Tpaduky
y4eOHOro Tmporiecca;

gecennutl cemecmp — | peUTUHTOBBIN KOHTPOJIb yCIIEBAEMOCTH MPOBOAUTCS
corjacHo rpaduky ydyeOHoro mporiecca, || pedTHHTOBBIN KOHTPOJIb yCTIEBAEMOCTH
- JIB€ TMOCJeIHUE Henenu (aKTUYECKOro 3aBEpILEHUs ceMecTpa Mo Tpaduky
y4eOHOTO Tpoliecca.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecriedeHue TUCHUIIIHMHBI

. | OCHaIleHHOCTH
HaunmenoBanue CIIenaJdbHBbIX o l'[epequL JIMHEH3UOHHOI'0 MPOrpamMMHOI0
o " CImeMaJbHbIX NOMEIICHUHN
NMOMCIIICHUH U NTIOMEIIEeHUHN IJIS o o0ecreuyeHus.
o H IIOMEILIEeHUHU JIs
CaMOCTOATEIbHOH PadoThI . PeKkBU3HUTHI MOATBEPKAAONIIETO TOKYMEHTA
CaMOCTOSITEJbLHOH PadoThI
VYuebHast aymuTopus AJis Komnnexm yuebnoti Google Chrome — OecruiaTHo
IIPOBEJIEHUS 3aHATUI Mmebenu, HOymoyK, Kaspersky Endpoint Security 10 s
JICKIIMOHHOTO TUTIA, 3aHATUH | npoekmop, Hacmennviii | WINdOWS — AKT Ha mepezady npas
CEMHHAPCKOro TUIIA, MOmMOopu3. 3KpaH, [1IK545 ot 16.12.2022
KYpCOBOTO TIPOCKTHPOBAHUS | VCUIUMENb, MUKULED, Lazarus — GecrutaTHO
(BBITIOJHEHUS KYPCOBBIX MUKpOGhOH, wKagh OpenOffice — 6ecrutaTHO
paboT), TPYMNIOBBIX U HAanoJibHulll, MHoroyHKITMOHATHHBIN
WHIVBUAYaAJIbHBIX peyupxyasamop 2 wim. penakrop ONLYOFFICE GecninatHoe
KOHCYJIbTAIMH, TEKYILEro [10 — 6ecrutatHO
KOHTPOJISL U TPOMEXYTOUYHON OC Linux Ubuntu 6ecrmatHoe [10 —
aTTECTAINH,
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yuebHnas ayoumopus.: Ne 314
(170002 Teepckasa obu., 2.
Tsepw,
nep. Cadoswiii, 0. 35)

Y4yeOHast ayTuTopus st
MIPOBEICHUS 3aHATHIA
JICKITMOHHOT'O THIIA, 3aHITHMI
CEMHUHAPCKOT'0 THIIA,
KYpCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), TPYNNOBBIX U
WH/IMBUIYaIbHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJISI i TPOMEKYTOUHOM
aTTecTaluu,
yuebHas ayoumopus: Ne 208
(170002 Tsepckas obn., e.
Teepv,
nep. Caooswiii, 0. 35))

YueOHast ayTuTOpHs ISt
IIPOBE/ICHUS 3aHATUH
JICKITHOHHOTO THIIA, 3aHITHM
CEeMHUHApPCKOI'o THIIA,
KypCOBOT'O IPOEKTHPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX
pabdoT), rpynnoBbIX U
WH/IUBUYaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJISl U TPOMEKYTOUHOM
aTTeCTAaIlNH,
yuebnas ayoumopus: Ne 203
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooeswiii, 0. 35)

VYyeOHast aynutopus Ais
MIPOBE/ICHUS 3aHATUH
JICKITHOHHOTO THIIA, 3aHITHM
CEeMHUHApPCKOro THIIA,
KypCOBOTO TIPOEKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), rpyNnoBbIX U
WH/IUBUYaIbHBIX
KOHCYJIBTAIINH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTeCTAIlNH,
yuebHas ayoumopus.: Ne 207
(170002 Tsepckas obu., 2.
Tsepw,
nep. Caooswiii, 0. 35)

Komnnexm yuebnoti
mebenu, CD-
Mazuumona,
KOMNnblomep.
(cucmemmvlii 610K +
MOHUMOp),
MHO20QYHKYUOHATIbHBIL
naszep.
Konup/npunmep/cxkatep,
suoeoneep,

menesuszop, DVD nneep.

KomrutekT yaeOHoi
MeOenu, HHTepaK-
THUBHAs CUCTEMA CO
BCTPOCHHBIM TPOCK-
TOPOM, KOMITBIOTEP
(cucTemMHBIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIIIb) 1 1T,
PEIUPKYIISITOP.

Komrmekt yueOHoM
MeOenu,
UHTEpPaKTHBHAS
CUCTEMa CO
BCTPOCHHBIM
MIPOEKTOPOM.

OecCIUIaTHO

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeauy npas
I1K545 ot 16.12.2022

Lazarus — GecriaTHO

OpenOffice — 6ecrmaTao
MHuoropyHKIIMOHATHHBIN

penaktop ONLYOFFICE GecrutatHoe
1O — 6ecrutatHO

OC Linux Ubuntu 6ecrimatioe 10 —
OecruiaTHO

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 as
Windows — Akt Ha niepeauy npas
I1K545 ot 16.12.2022

Lazarus — OecruiatHO

OpenOffice — 6ecrmaTao
MHoOropyHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecrmaTtHoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecriimatioe 1O —
OecriaTHO

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 s
Windows — AkT Ha niepeady mpas
ITK545 ot 16.12.2022

Lazarus — GecrutaTHo

OpenOffice — 6ecrmaTao
MHoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrimatioe 1O —
OecruiaTHO
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VIIl. CBenenust 00 00HOBJIeHNH padoyeil MPOrpaMMbl JTUCITAILTHHBI

Ne OOHOBJIEHHBIH Onucanue BHeceHHbIX | /lata u Ne mporokoJia
ILII. | pa3gea padoueii U3MEHEeHUM 3acemanus kadeapnbl /
NPOrpaMMbl METOAMYECKOI0
TUCHMILTHHBI coBera akyJbTeTa,
yTBepPAUBILIET0
U3MEeHEeHUs
1. | V. VYuebHo- 1) Pexomennyemas Pemenune nayuno-
METOANIECKOC 1 JUTCparypa — METOAUYECKOTO COBETA
UHPOPMAIIMOHHOE | aKTyaJlu3allus CIIUCKa MATEMATIUCCKOLO
o0ecrieueHue
e dakynbTeTa (IMPOTOKOJ
Nel 01 20.09.20221.)
2. | V. VYuebHo- 1) Pexomennyemas Pemenue Hay4dHo-
MCTOINYECKOC U JTeparypa — METOIMYECKOTO COBETA
MH(POPMALIMOHHOE | aKTyaJIM3alus CIUCKa MATEMATHYCCKOTO
o0ecrieueHue
UCIUILHHDI dakynbTeTa (MPOTOKOI

Nel ot 19.09.2023 r.)
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