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

3x; —4x, +5x; =10. 3x+y—-4z=0.

—3x; — X3 +2x3 =6, 2x;+x, —x3—5=0,
B) & 4x; +3x, +3x; =5, N x-3x, +2=0,

X;+ Xy + X5 =2. 3%, +x, +4x; =2,

Teopusi onpeneauresneir. IlpaBuino Kpamepa pemeHusi cucreMm JIMHEHHBIX
YPABHEHHUIA.

1. Berurcnure onpeaenuTenu:

L2 34 0 6 351

1 1 1 32410
2 3 41

a2 -3 1|;: 6 . B)|5 1 4 3 2
341 2

4 -1 -5 387 61
41 2 3

1 03 40

2. Pemute cuctemsl ypaBHeHuir MetogoMm Kpamepa:



—2x; +3x, =3x3 =5, X+2y+3z=6,

a) X+ 2x, +x3 =8, 0) {2x+3y—z =4,

3x; —4x, +5x3 =10. 3x+y—-4z=0.
[—3x; —x, +2x3 =6, 2x; +x, —x3—5=0,
B) { 4x; +3x, +3x3 =5, ) x,-3x, +2=0,
X+ X, +x3=2. 3x +x, +4x3 =2.

ApudmMeTnyeckne BEeKTOPHbIE MPOCTPAHCTBA
- > -
1. BoisicHuTe, SIBIISIOTCS JIM BEKTOPHI 8, a,, 83 JUHEHHO 3aBUCUMBIMU:

2) & =(23-9), & = (L-41), a, = (0,0;5);

- - -
0) a, =(1,2;2),a, =(3—-4;1),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 KOOpJMHATAMH B HEKOTOPOM 0a3uce MOKaKUTE, YTO BEKTOPHI €1, €2,
e3 caMH 00pa3yroT 0a3KuC U HAMTH KOOPIUHATHI BEKTOPA X B 3TOM Oasuce.
3. OnpenenuTh, SBIACTCS JIM JaHHAsS COBOKYITHOCTH BEKTOPOB JIMHEHHO

3aBucuMoOM. Haiitm 0a3Wc JaHHOH CHCTEMBbI BEKTOPOB U Pa3I0KCHHUE

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

3 4 1 5
a=|-1|.a,=| 2 |,4=| 3 |,&=|5]|
5 ~1 2 5

4. Haligute oOiiee pemeHne U GyHAAMEHTAIbHYIO CUCTEMY PEIICHUM st
CHCTEMBI ypaBHEHUI
4%, + X, —2X3 — 3% =0,
9%, +2X, —5X3 —2X, + X5 =0,
3% + X, — Xg +2X, —9%; =0.

Aaredopa marpuu. CBsi3b cHCTEM JIMHEHHBIX YPAaBHEHMH ¥ MATPHYHBIX
YPaBHEHM

T

1. Boruucaure Matpuny D=(AB)' —C?, rae

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

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



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

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

4 -8 -5
A=|-4 7 -1
-3 5 1
6. Pemnre MaTpuYHbIC YpaBHCHUS:
2 1 5 0 -7 4
a) X = ; 06) X =-1 1
11 9 1 -2 1 -1
0 -4
KommiekcHble yncaa. Ajredpandeckue MHOTOYIEHBI
1. Bemaucnure: l_—ZI - (1-5i) .
L+1)(1+31)

2. Beruucnure 1Byms crioco0aMu KBaJpaTHBINA KOPEHb /7 +24i .

3.  Pemmre ypaBHeHue: 4 + 3 x + @ - 3P y=-
CUMTasl X U ) JCHCTBUTCILHBIMU YHCIIAMHU.

4. Pemmrte KBajgpaTHOe ypaBHeHne 22— (2+4i)z— (7 —4i) =0.

5. 3Hast, 9T0 X3 = 2I SABISAETCS KOPHEM KyOHYECKOTrO YpaBHECHUS
x® — 3x%+ 4x — 12 = 0, HaliguTe OCTaIbHBIE KOPHU JAHHOTO YPABHEHHUSL.

7 + 120 i,

2. Ouenounvie mamepuaivl 0711 RPOGEOCHUSA RPOMEHCYMOUHOU ammecmauuu

[Inanupyemslit
00pa3oBaTebHBIN pe3ysbTar
(KOMIIETEeHIMSI, UHAUKATOP)

TumnoBsie KOHTPOJIBHBIC
3aaHus

Kputepun oniennBanus 1 mkana
OLICHUBAHUS

OIIK-1CnocobeH mnpUMEHSITh

(yHIaMeHTaIbHBIE  3HAHMS,
MOJy4YeHHble B 00JacTu
MareMaTu4ecknx W  (uiam)
€CTECTBEHHBIX HayK, u
UCIIOJIb30BaTh 1704 B
poheCCHOHATTLHOM
JESTSITLHOCTH

OIIK-1.1 Ocywecmensem

ombop meopemuueckoco u
NPAaKmu4ecKo20 Mmamepuaia
OIIK-1.2 Pewwaem munogvie

3a0ayu 8 pamxax

1. Cdopmynupyiite u

JOKQ)KHUTE Teopemy
Kpamepa.
2. Pemmte cucremy

YpaBHEHUN pPa3IMYHBIMU
METOAAMU Kpawmepa,
I'aycca, MaTpu4HBIM:

- 2x1 + 3X2 - 3X3 = 5,

xl +2x2 +X3 :8,
3x1 - 4X2 + SX3 = 10

3. CpaBHUTE pa3IHyHbIC
METO/ABI PEILIECHUS

e [lonno u npasunvHo  Oamwvl
omeembvl Ha 6Ce NOCMAGIICHHbLE

60NpOCYL, npugeoeHvl
Heobxo0umbvle npumepbl,
cmyoenm noKaszvieaem
NOHUMAaHUue uznaeaemozo
mamepuana

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

80NpOCHI, npugeoeHbvl
npumepwvl, O0OHAKO UMEIOMCS
Hemo4YHOCU, 8 yenom
cmyoenm nokasvléaem
NOHUMAHUe U3YYEHHO20
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npogeccuonanvbHoul
oesamenbHoOCmu
OIIK-1.3 Ucnonvzyem

CHUCTEMBI U3 ITyHKTA 2.

mamepuana
—21 - 30 6anra

e Omeem Oan 8
NPABUIbHO, HO HEOOCMAamoOyHO

OCHOBHOM

paziuyHvle  Memoobl u
aApeyMeHmupoBansvl  6bl800UL,
npuemvl  pewieHus  3a0ay
3 npugeoervl He éce
npogeccuonanbhot Heobx00uMble NpUMEpPbL
oesimenbHOCmu —11 - 20 6anios

L4 ﬂaHbl HeBePHblE omeembl Ha

HOCMABIeHHbLE 8ONPOCHL
—0-10 6annos

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

a) OcHOBHaA JuUTEpaTypa:
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. —
Tekcr : 3nexTpoHHbli // Jlanp : 3nekTpoHHO-OMOMMoTeuHas 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. — Texkct : amekTpoHHbIH //  JlaHb 3JIEKTPOHHO-
ounbmmoTeunas 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
0) JlonmosiHuTEeILHAA JIUTEpPATypAa:
['myxoB, M. M. Anre0pa : yueOHuk ais By30B / M. M. I'nyxos, B. I1. Enuzapos, A.
A. HeuaeB. — 4-¢ usn., crep. — Cankt-IlerepOypr : Jlans, 2022. — 608 c. —
ISBN 978-5-8114-9182-7. — Texkct : anexkTpoHHsblii // Jlanb AIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/187793

2) IIpocpammmoe obecneverue

Google Chrome oecmtataoe 110

Sunexc bpaysep 6ecmiatnoe 110

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

MHoroyHKIHMOHATBHBIHI oecmiatnoe 110

peaakrop ONLYOFFICE

OC Linux Ubuntu oecmrataoe [10
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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

3) Cospemennvie npogheccuonanvhvle 0Oa3bl  OAHHLIX U  UHPOPMAYUOHHBIE
CNPABOYHbIE CUCHIEMDL

o Buja ungopmannoHHoro pecypcea,
I /;1 HanMMeHOBaHHe HH(POPMALIMOHHOIO Anpec (URL)
pecypca
1 3BC «ZNANIUM.COM» https://znanium.com/
2 3BC «IOPAUT» https://urait.ru/
3 ObC «yHI/IBepCI/ITC"ECKaH OoubIMoTeKa https://biblioclub.ru/
OHJIAUH»
4 3BC IPR SMART http://www.iprbookshop.ru/
5 3bC «JIAHb» http://e.lanbook.com
6 ObC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru
8 Pecypch m3narenscTBa Springer Nature http://link.springer.com/
9 CIIC Koncynbrantlntoc (B cetu TBI'Y)

V1. Metonmyeckue MaTepuaibl /111 00y4AaIONMXCs 10 0CBOCHHIO TUCIMILIAHBI
Y4eOHas mporpamMma Kypca

I'maa 1. Cucremsl JinHelHbIX ypaBHeHuii. Mertoa I'aycca

Beenenue. Llenu u 3agaun kypca. O01ue cBeieHUs 0 HayKax, JIEKalluX B OCHOBE
Kypca.

CucteMbl JNHHEHHBIX YypaBHEHUM. PelieHue cucTembl JIMHEWHBIX YpaBHEHUII;
oO1iee peleHrne CUCTEM JTMHEHHBIX YPAaBHEHHM.

OKBHUBAJICHTHBIE CHUCTEMBI JIMHEWHBIX YPaBHEHUM. OKBHUBAJICHTHBIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX YPaBHEHUIA.

dopmynuposka Meroaa ['aycca. Teopema o merone ['aycca. Ilpumepsr.

I'naBa 2. Teopusi onpeaesanresiei

[lepectanoBkH Ha n snemMeHTax. KolmuecTBO pa3inyHbIX NEPECTAHOBOK MOPSIIKA
n. Tpancro3unus, wuHBepcuU. CBA3b MEXAYy YETHOCTBIO INEPECTAHOBOK,
MTOJIYYEHHBIX OJIHA U3 APYrou Tpancno3nuueul. [Ipumepsr.

[ToncTaHOBKM N-ro NOpsAJKa, HX KOJUYECTBO, YETHOCTh. CBSI3b MEKIY YETHOCTIMU
IIOACTAaHOBKH M NIEPECTAaHOBKU. IIpumepsl.

Onpenenenue  omnpenenurenss N-rO  MOPAJIKA, CBOWCTBA  ONPENEIUTEN
(TpaHCIIOHUPOBaHKE, MEPECTAHOBKA ABYX CTPOK, YMHOXXEHHE CTPOKH Ha YHCIIO,
CyMMa [IBYX OIpEIEIUTENEH, ONPENEIUTENb MATPULIBI C HYJIEBOM CTPOKOH,
ONpPENENINTENb MaTPULbl, B KOTOPOM CTpPOKa paBHa CyMME€ JBYX CTpOK,
YMHOKEHHBIX Ha K03 duiinents). [Ipumepsi.
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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/

MuHop u anredpanyeckoe JOMOJHeHHe. TeopeMa O pa3ioKEHUU OINpEeAeTUTENs
no crpoke (ctonbiyy). Teopema: cymMMa MpPOU3BEACHHUM 3JIEMEHTOB CTPOKH Ha
anredpanyecKue I0MOJIHEHUS K dJIeMeHTaM Japyroit ctpoku pasHa 0. [Ipumepsr.
CBsi3b omnpenenuTeneil MaTpull ¢ CUCTEMaMH JIMHEWHBIX ypaBHeHui: Teopema
Kpamepa. IIpumepsr.

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

Onpenenenne  apuMETHUECKOTO  JIMHEWHOTO  MPOCTpaHcTBa.  JIuHEWHas
3aBUCHUMOCTh W JIMHEWHAsi HE3aBUCUMOCTb CHUCTEMBI BEKTOPOB. CBA3b MEXIY
JVMHEMHOMW 3aBUCHUMOCTBIO M HE3aBUCHMOCTBIO CHCTEMbI BEKTOPOB M €€
MTOJICUCTEMBI.

[lonsiTue moampocTpancTBa apudmeTudeckoro mpoctpaHcTBa. JluHelHas
000JI0YKa ¥ TOANPOCTPAHCTBO. Teopema o JIMHEHHO! (HE)3aBUCUMOCTH JTMHEHHOM
KOMOWHAIIUU.

[lonarue Oa3zuca u panra. KoppeKTHOCTh MOHSTHS paHra. EQWHCTBEHHOCTH
paznoxkeHuss no Oasucy. Teopema: 00y JIMHEMHO HE3aBHCHUMYIO CHCTEMY
BEKTOPOB MOKHO JIOTIOJIHUTH 70 0aszuca.

OKBUBAJICHTHBIE  CHUCTEMBI  BEKTOpPOB. PaHr  SKBUBAJIEHTHBIX  CHCTEM.
DnemeHTapHbIe TPeoOpPa30BaHUS CUCTEMbI BEKTOPOB.

Onpenenenue paHra MaTpuilbl U MUHOpa k-Tro mopsaka. Teopema o panre
Matpuipl. CaeacTBus U3 Teopembl 0 paHre. Kpurepuil paBeHCTBa ONMPEACTUTEIIA
HYJIIO.

Teopema O pa3MEpHOCTH MOAMPOCTPAHCTBA PEIICHUH CHUCTEMBI OJHOPOIHBIX
JIMHENHBIX YPABHECHUMU.

Teopema Kponekepa—Kanemnm.

3anuck OOIIETro PEIIeHUsI CUCTEMbI JTUHEHHBIX YPABHEHHI.

OnpeneneHue (QyHAaAMEHTATbHOW CHCTEMbI PEHICHUNW CHCTEMBbI JIMHEWHBIX
OJHOPOJIHBIX ypaBHEeHU. Teopema o komuuecTBe BEKTOpOoB B DCP.

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

[Tonsitue anreOpanueckor omepanuu. [Ipumepsl u KoHTprpuMmephl. [loHsTHE
IPYIIIIBIL.

[Tonarue konwpua. Komnba ¢ penurensmu Hyns U 0e3 TakoBbIX. [loHsTHE MOJS.
[Ipumepbl 1 KoOHTpHpuMephl. [locTpoeHHe MO KOMIUIEKCHBIX 4ucenl (B BHUIE
MHOXKECTBAa TIap YHCEI C KOMIUIEKCHBIM CJIO)KEHHEM U  yYMHOXKCHHUEM).
Anrebpandeckasi popma KOMIUIEKCHOTO unciia. Pojib MoJisi KOMIUIEKCHBIX YHCEIT B
MareMaTuke (IMMOHUMAaHUE TOJISI KOMIUIEKCHBIX YHCEI KaK pacIIUpEHHs] MOJIs
JIEHCTBUTEILHBIX YUCEN, OCHOBHAs Teopema anreopsl (popMyIupoBka)).

Hpyrue dbopmbl TpeACTaBICHUS] KOMIUIEKCHBIX YUCEN, CBSI3b ATUX MPEACTaBICHUM.
®opmyna MyaBpa. Moayiib KOMIIEKCHOTO 4Kcia. CBOWCTBO MOJYJIS.
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KopHu n-oi1 cTeneHn n3 KOMILIEKCHOTO YUCIa.

I'naBa 5. Anredopa maTpun

[Tonsitue xonbua. [Ipumepsr.

Kousbiio Marpwuil.

DnemMeHTapHbIe MaTPUIIBI U AJIEMEHTapHbIE TPEOOPa30BaAHUS.

OOparHas matpuna. CylecTBOBaHHE OOpaTHOW MaTpULbl ISl 3JIEMEHTAPHOU
MaTpHIIbI.

Onpenenurens  OPOU3BEICHHMS  MATPULbl W JJIEMEHTAPHOW  MATPHIIBL
OnpenenuTens TPOU3BEACHUS ABYX MaTpPHII.

Kpurepuii cymecTBoBaHHs 0OpaTHON MaTPHILIBL.

Haxoxxnenune oOpatHod Matpuiibl (aBa crmocoba: depe3 anreOpandecKue
JIOTIOJIHEHUS U ITyTEM MPUTIUCHIBAHUS €IMHUYHON MaTPUIIbI).

CBs13b CUCTEM JIMHEWHBIX YPABHEHU U MATPUYHBIX YPABHEHUM.

I'naBa 6. KoJib110 MHOTOYJIEHOB OT OJIHOI OYKBBI

[TocTpoeHue KoJiblla MHOTOWIEHOB OT OJIHOM OyKBBI Haja KojabIoM. CTeneHb
MPOU3BEACHUS MHOTOUJICHOB.

Mmuorowien kak (yskius. OmnpejeneHue KopHs MHorousjeHa. Teopema besy u
cneactBue u3 He€. Cxema ['opHepa. Ciydan coBHajeHUs U HECOBHAACHUS JBYX
ONpEICICHUI MHOTOYJICHA.

Teopema 0 1eNeHNH C OCTATKOM B KOJIbILIE MHOTOWICHOB HaJ1 nojieM. OnpenenenHue
JIEIMMOCTH MHOTOYJIEHA HA MHOTOYJICH.

Onpenenenue Haubosbiiero obmero nenutens. Anroputm Epkimpa. CpoiicTBa
B3aMMHOIIPOCTBIX MHOTOWICHOB. [IpHBOIMMBIE W HENPUBOJIUMBIE MHOTOUJICHBI
HaJl JaHHBIM 11ojieM. CylecTBOBaHUE U €IMHCTBEHHOCTh Pa3JI0’KEHUSI MHOTOUYJICHA
B MIPOU3BEICHNE HEPUBOIUMBIX.

OcHoBHas TeopeMa anreOpnl (0e3 JokazaTenbcTBa). PasnokeHne MHOroujieHa B
MPOU3BEACHUE HENPUBOAUMBIX HaJ TOJIEeM KOMIUICKCHBIX YHMCEI M HaJl IMOJeM
JEWCTBUTEIbHBIX YHCEIL.

®dopmanbHas npousBoHas. [lokazarenb KpaTHOCTH HEMPUBOJUMOIO MHOMKHUTEIIS.
OTtnenenue KpaTHbIX MHOXKHUTEIIEH.

[Ipoueaypa OThICKaHUS pallHOHATIBHBIX KOPHEH MHOTOYJIEHA.

I'naBa 7. J/IuHelHbIE NPOCTPAHCTBA

JIunennble npoctpaHcTBa. [Ipumepsl. JIlnHelHas 3aBUCMMOCTb U JIMHEUHAas
He3aBucuMoOcCThb. [lonarue 6a3uca. [Ipumepsi.

PasmepHocTh mpocTtpancTBa. EAMHCTBEHHOCTH pa3znnoxeHus mo O0asucy. 3ameHa
O0azuca. Marpuma mnepexoma. YTBepkAcHUE: Tase X Tesa = E.  CremctBusi.
H3meHeHnune KoopauHaAT BEKTOpa MpHU Mepexoie K Apyromy Oasucy.
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[TognpoctpancTBa. CyMMa U mepecedyeHue nmoAnpocTpancTs. Kpurepuii Toro, 4to
L siBAsieTcst moanpocTpancTsoM L.

JluneiiHass 00o0J0YKa. YTBEpKICHUE: BCAKas JIMHEWHass 00O0JOYKa SIBISIETCS
MOANPOCTPAHCTBOM U BCSKOE MOAIPOCTPAHCTBO SIBISETCS JTUHEHHOW 000JO0UKOM.
3aMKHYTOCTh MHO>KECTBA MOAIPOCTPAHCTB JAHHOTO MPOCTPAHCTBA OTHOCHUTEIBHO
CyMMbl U TniepeceyeHusd. CBsS3b MEXIY Pa3MEPHOCTSIMHU MOANPOCTPAHCTB U
pa3sMEpHOCTSIMH UX CyYMMbl U TmiepeceueHus. [Ipsamasi cymma noOANpPOCTPAHCTB.
CBs3p MEXIY pPa3sMEpPHOCTSMH IOJMPOCTPAHCTB M PA3MEPHOCTBIO UX MPSIMOMN
CYMMBI.

N3omopdusm nuHeHbIX moanpocTpancTB. CBoicTBa u3oMopdu3zMa JTUHEHHBIX
NOJIPOCTpaHCTB. M30MOphHOCTh MOAMPOCTPAHCTB. YTBEPXKACHUE: OTHOIICHUE
M30MOP(PHOCTH MOAIPOCTPAHCTB SIBIISAECTCS SKBUBAJICHTHOCTH.

Teopema 006 n30MOP(HHOCTH JTMHEUHBIX MPOCTPAHCTB OJJUHAKOBOW Pa3MEPHOCTH.
I'naBa 8. J/Inneiinbie 0TOOpaKeHUA

[lonsitue nuHelHOro OTOOpakeHus. Snpo u oOpa3 JMHEHHOro OTOOpaKEHHUS.
VYTBepxkaeHue: A1po U 00pa3 ABJIAIOTCS JMHEHHBIMU MOANPOCTpaHCTBaMU. PaHr u
nedexkt JuHeHoro ortoOpaxeHus. CBsa3b paHra u JedeKkra JTUHEHHOro
0TOOpaXeHUs C Pa3MEPHOCTHI0 KOHEUHOMEPHOTO NMPOCTPaHCTBA-NPo0oOpasa.
Matpuia i1uHeHoro npeodpazoBanus B Oa3uce. MI3MeHeHHEe KOOpAMHAT BEKTOpa
Opyu JACUCTBUM HA HEro JHHEHMHOro oroOpaxeHus. HM3mMeHeHue MaTpubl
OTOOpa)KEHU MPU NEPEXOE K APyroMy 0as3ucy.

OTHouleHHEe MOAOOMS MaTpull. YTBEpXKICHUE: OTHOIICHHWE IOJ00US MAaTpHIL
ABJISIETCS DKBUBAJICHTHOCTBIO.

CoOCTBEHHbIE 4YHMCIa W COOCTBEHHBIE BEKTOpPbHI JMHEHHOr0 OTOOpaKeHUS.
XapakTepUCTUUECKUN MHOTOUYJICH. PAaBEHCTBO XapaKTEPUCTUUECKUX MHOTOUYJICHOB
MOAOOHBIX MATPHII.

Teopema: 4yucliO ABISETCS COOCTBEHHBIM YHMCJIOM JIMHEWHOTO MpeoOpa3oBaHUs
TOIJA W TOJBKO TOIAA, KOTZAa OHO SBIAETCS KOPHEM XapaKTEpUCTHUYECKOIO
MHOTOWJIEHA 3TOT0 IPe0Opa30BaHUs.

Kputepuit mnomobusi Marpuilbl JIMHEWHOTO TMpeoOpa3oBaHUS JUATOHABHOMN
marpuie. CieacTBue.

I'maBa 9. EBKJINI0BBI NPOCTPAHCTBA

EBKIMIOBBI NpPOCTpaHCTBA M NOANPOCTpaHCTBA. MX CBiI3b € TreoMeTpuei.
YHUTapHbIE IPOCTPAHCTBA.

HepaBenctBo Komm. Crnenctue. [InmHa BekTopa. Teopema KOCHUHYCOB.
CnencrBusi.

OproronaiabHOCTH BEKTOPOB. [Iporiecc oproronanuzamnumu.

OproHopmupoBaHHblid  0aszuc. CyllecTBOBaHHE OPTOHOPMUPOBAHHOTO Oa3uca
€BKJIMI0BA IPOCTPAHCTBA.
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CkansipHoe pou3BeieHIEe B OPTOHOPMUPOBAHHOM Oasuce.

N3omopdu3m eBKINI0BBIX TPOCTpaHcTB. Teopema 06 n30MOp(PHOCTH EBKIHIOBBIX
MIPOCTPAHCTB OJAMHAKOBOW pa3MEPHOCTH.

[TognpocTpaHncTBa €BKIMI0OBAa MpocTpaHCcTBa. OpTOroHaJbHOE ONOJHEHUE,
CBOMCTBA OPTOIOHAJIBHOTO JOTIOJHEHHS.

['pynna oproroHaneHbIX MaTpull. OpTOrOHaJIbHBIE MATPHUILIBl KaK MAaTpPHUILIbI
nepexo/a.

Cummetprueckne npeoOpasoBanHus. Cummerpuueckue maTpuilbl. CBS3b MEXIY
CUMMETPUYECKUMU ITPEOOPa30BaHUAMHA U CUMMETPUYECKUMH MATPULIAMH.
XapakTepucTUIeCcKue KOpHU CUMMETPHUUYECKOTO npeoOpa3oBaHMUs.
CyuiecTBoBaHHE OPTOHOPMHUPOBAHHOTO 0asuca, COCTOAILIETO0 M3 COOCTBEHHBIX
BEKTOPOB CUMMETPUYECKOTO TPEOOpa30BaHU.

OproroHaibHble peoOpa3oBanus. KaHOHHYECKUN BUA MaTpPHULbl OPTOTOHAILHOTO
npeoOpa3zoBaHusl.

I'maBa 10. Teopust unces

HemumocTts nensix uncen. Jlenenne ¢ ocratkoMm. Anroput™m EBkinaa. Paznoxenue
HO/I. Kputepuii B3auMHON TPOCTOTHI.

[Tpocteie uncna. Teopema EBkiuaa 0 6€CKOHEUHOCTH MHOXKECTBA MPOCTHIX YUCEIL.
CymiecTBOBaHME U €AMHCTBEHHOCTD PA3JIOKEHUS HA MPOCTHIE MHOKUTEIH.

Kitaccel BBIUETOB IO JaHHOMY MOAYJIIO. PelieHne cpaBHEHMM IEPBOM CTEIEHHU.
CpaBHEHHSI U UX OCHOBHBIE CBOMCTBA.

Konpo Beryeros. Ilosie BeeToB no npocrtomy monynto. IIpuBeneHHas cucrema
BbIUETOB. Teopemsbl Ditnepa, Pepma u Buiibcona.

CpaBHEHHA C OJHMM HEW3BECTHBIM. [IpuMeHEHME CpaBHEHHH K PpELICHHUIO
n1o(aHTOBBIX ypaBHEHHH TIiepBoi cTeneHW. CHCTeMBl CpaBHEHWM, KUTakcKas
TeopeMa 00 ocraTkax. CpaBHEHHS IO MPOCTOMY U COCTABHOMY MOJYIIIO.

Pemienne cpaBHeHuil BTOpoil creneHW. KBaapaThuHble BbIYETHL. 3aKOH
B3aMMHOCTH KBaJpaTUYHbBIX BHIYETOB.

OyHKuMs Diiepa, €€ BBIYUCIECHUE U IPUMEHEHUE.

Oyukius Mébuyca. @opmyna obpaiienus Mébuyca.

[lepBoOOpa3HbIe KOPHH U UHAEKCHI. JIMCKpETHBIN JToraprQM.

I'nasa 11. KpaapaTuunbie ¢popmMbl

[Tonarue xkBaapatudHoi ¢opmbl. JInHEHAs 3aMeHa OYKB KBaJIpaTUUHON (POPMBI.
N3menenue matpuiibl opMbl Ipu 3aMeHe 0ykB. CriesicTBuE.

Merton Jlarpanka npuBeeHUS KBaApaTUIHON (DOPMBI K KAHOHUYECKOMY BHITY.
Hopmanbnbeiii  Buj  kBagpatuuHoit ¢opmbl. [IpuBOIUMOCTE JIeHCTBUTEIHHOMN
KBaIPaTUYHON (POPMBI K HOPMATILHOMY BHTY.

[IpuBenenue kBaapaTUYHON (POPMBI K TJIABHBIM OCSIM.
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3aK0oH MHEPLMH KBAJPATUYHBIX (popM.

[TomoxxutenbHO  OompenenEéHHble  KBaApaTUyHble  (OPMBL.  YTBEpXKIEHUE:
JeUCTBUTENbHAS KBaJpaTU4yHasi (opMa SIBISETCS MOJIOKUTEIBHO ONpENeIEHHON
TOTJa W TOJBKO TOTJa, KOTJAa HAa HEHYJIeBBIX Ha0Opax OHa MPUHUMAET
ITOJIOKUTEIJIHBIEC 3HAYEHUS.

Kpurepuit CunbBecTpa noJIoKUTEIbHON ONpeIeIEHHOCTH KBAAPATUUHON (POPMBI.
CBs13b KBaPATHYHBIX (DOPM U CKAJISPHOTO MPOU3BEICHHUS.

CUMMETPHUYECKOTO TIPeoOpa3oBaHUsI.

I'nasa 12. ’Kopaanosa popma maTpun

KopHeBbIe BEKTOPBI 1 KOPHEBBIE TOANPOCTPAHCTBA.

Pa3noxenue npocTpancTBa B MPAMYIO CyMMY KOPHEBBIX MOAIPOCTPAHCTB.
KopnanoBa Qopma MaTpuibl JMHEHHOrO MpeoOpa3oBaHUsl, HMEIOIIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAYEHUE.
EAMHCTBEHHOCTH K0PAaHOBOM (hOPMBI MaTPUIIBI TPEOOPA3OBAHHUS.

I'maBa 13. OcHOBBI TEOpUM Py

[Tonyrpynnel. CpoiictBa creneHeil. Ilonsitue rpynmel. [Ipocreiimme cBoiicTBa.
Kpurepunii rpynmnsl.

[Toarpynmsl. IToarpynma 4eTHBIX IOJCTaHOBOK.

N3omopdusm rpynm. [Ipumepst. Teopema Kanu.

CmexHble knaccel. Paznokenue rpynnel o noarpymme. Teopema Jlarpanxka o
JETUMOCTH TOpAAKa TPYNNIbl Ha MOpANOK noarpynnsl. Ilopsaok simemMeHTa.
[Mukmnueckue rpynmnsl. lloarpymmel muknudeckux rpymmn. CTpoeHue TIpynn
IIPOCTOTO MOPSIIKA.

Hopmanenbele moarpynmsl. [Ipumepsl HOpMmanbsHBIX noarpynn. KoHTprnpumepst.
HopmansHocTe moarpynn wuHaekca 2. llonstue Qakrtoprpynmnbsl U €ro
KOpPPEKTHOCTb. [IpuMepsl mocTpoeHus GpakToprpyIil.

[Tonsitue romomopdusma rpyni. Teopema o romomopduzme rpymil.
BoccTranoBneHne noArpynisl B mpoodpase u3 NoArpymnmsl B oopase.

OtHomeHne comnpspkeHHOCTH B rpynne. CBOWCTBAa CONPSIKEHHBIX SJIEMEHTOB
rpynnel. LlenTpanuzarop snementa. Teopema 00 HHAEKCE LEHTpalIM3aTopa
aleMeHTa KOHe4YHOW rpynmbl. llentp rpynmel. HerpuBuansHOCTH LEHTpa P-
IPYIIIIBIL.

CymiecTBoBaHME B KOMMYTAaTHBHOM TpYIIIE MOpsAIKa AENSAUIETOCS Ha IPOCTOE P
anemeHTa nopsaka p. @opmynuposka TeopeMbl CunoBa. J[0ka3aTenbcTBO TEOPEMBI
CuiioBa B 4aCTH «CYLIECTBOBAHUEY.

[Ipsmble mnpousBeneHus rpymnn. Kpurepui pasinoKeHus TpyNmnbl B HOPsIMOE
IIPOU3BEACHUE CBOUX MOArPYIIL. TeopeMa O CTpPOEHUH KOHEYHBIX KOMMYTaTUBHBIX

IPyIIIL.
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TunoBble BONPOCHI M 32124 AJIs1 IPOBEPKH CAMOCTOSATEIbHOH padoThI

Cucrembl JInHeHbIX ypaBHeHuii. MerToa I'aycca

1. Uto Ha3bIBAETCS PEILICHUEM CUCTEMBI YPABHEHU M ?
2. Pemmte cucteMy ypaBHeHui MmeTogom ['aycca
X, — X, + X3 =3,
2% + X, + X3 =11,
X, + X, + X3 =8.

3. Nmerotcs Tpu O0anka 1, 2 1 3, KKl U3 KOTOPBIX HAYHUCIIAET BKIAAUUKY
ornpenenéHHbI TOA0BOM MPOIEHT (CBOM i Kaxkaoro 6anka). B nauane roga 1/3
BKIaga pasmepom 6000 men.ex. Bmokuiau 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. Eciam O6b1 mepBoHauanbHO 1/6 BKiaga mosiokwid B 6aHk 1, 2/3 — B
O0ank 2 u 1/6 Bkiaga — B 0aHK 3, TO K KOHILy rojla CyMMa BKJIajla COCTaBuiIa Obl
7200 men.en.; ecnu Onl 1/2 BkiIama monokwmiau B Oank 1, 1/6 — B 6ank 2 u 1/3
BKJaja — B 0aHK 3, TO cyMMa BKJIQJIOB K KOHIly Tojia cocTaBujia Obl BHOBL 7250
neH.en. Kakol mpoleHT BhITIaunBaeT Kaxablii OaHk?

Teopusi onpenennresneii. IlpaBuno Kpamepa pemeHusi cucreM JIHMHEHHBIX
YPaBHEHM U

1. Kak BBIYMCIINTE ONPENETUTEND BTOPOTO NOpsAKa?

2. Kak BBIUMCIUTH ONPEIEIUTENL TPETHETO MOpsAIKa?

3. Kak BBIUMCINTE ONpeAenuTeNlb Y4eTBEPTOTO MopsiaKa?
4. BeruuciauTe onpeaeuTenu:

1224

L1 1 123 4
14 4 231-62341° -1401
a)3 ~16 2) ’ )34 1 9 B)l g0 2 1|
b 4 1 2 3 0030

5. Pemure cucremy ypaBHEHUH
X — Xy + X3 =3,
2% + X, + X3 =11,
X, + Xy + X3 =8,

npuMeHuB TeopeMy Kpamepa.

Apudmerndyeckne BeKTOPHbIE POCTPAHCTBA

— 15—



-> o> >
1. BeisicHUTE, SABIAIOTCS JIM BEKTOPHI @, a,, 85 JIMHEWHO 3aBUCUMBIMMU:

a) 51 =(2,-13), az =(14,-1), az =(0;-9;5);

- - -

0) a, =(2,0), a, =(3,-11), a; =(0;1,1).

2. Bekropsr e1=(1, 1, 1), e2=(1, 1, 2), es=(1, 2, 3) u x=(6, 9, 14) 3aganbl CBOUMHU
KOOpJMHATAMHU B HEKOTOPOM Oa3uce MOKaXHTe, YTO BEKTOPBI €1, €2, €3 CaMu
00pa3yroT 0a3uc U HAMIUTE KOOPAMHATHI BEKTOPA X B 3TOM Oasuce.

3. Kakyto MaTpuily Ha3bIBalOT paCIIMPEHHON MAaTPHUIICH CUCTEMBI?

4. Haiigute oOmiee pemeHne W (QyHIAMEHTAIBHYIO CHCTEMY PEIICHUH IS

CUCTEMBI YPABHEHUU
2%, +9X, +5X5 +2X, + X5 =0,
X, +3X, + X3 —2X, —9%; =0.
5. Meronom [Maycca pemute cucteMy U Hailnute Bce € 0a3uCHbIE PEeLICHUs
X, +2X, —2Xg +3X, =6,

KomiuiekcHble yncaa. AnredpanyecKkue MHOTOYJICHbI

1. lanbl kommiekcHble yucna z; =5-12i, z, =—6+8i. Haiigure z, + z,,

Zy
Ly — 1y, L9125, ——
2
2. Kommiekcusie yucia z, =1-1i, z, = —J3-i MpeACTaBbTE B
. . Zy
HokaszaTeabHOi popMe u HaluTe 7,2, 1 — .
y
2

(L+i)

4. BolnonHute apudMeTHuecKre NeUCTBUS HaJl KOMIUIEKCHBIMHU YUCTIAMU:
.\5 .\°
2) (V2 - 6i); 6) (-6++2if;

» ?i/(Z—Zi)4+72+4i_ H |3 —60+2i
(1-2i)*+5i (2-i)-6+9i

3. Beruuciure
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) §64v2(1+V3i); e) §/642(v3 +i).

5. PemTe B KOMIUIEKCHBIX YHMCIIaX KBAJpaTHBIC YPABHEHUS:

a) z2+2+1=0; 6) 22+3z+§:0;

B) 22 -5z+6=0; T1)z°-2z+5=0.

Aaredopa marpun. CBfi3b CHCTEM JIMHEHHBIX YPABHEHMHA W MATPHYHBIX

YPABHEHU U

1.

1. Bceraa i MOKHO HallTH MPOU3BEJICHUE JIBYX MaTpuIl?

2. Bepuo nm, 9TO a)A+B =B+ 4, 0)A(B + C) = AB + AC,
¢) AB = BA; 1) A(BC) = (4B)C;
e) AE = EA.
4. ]I KaKuX MaTpHII OIpe/IeIIeHa OIepalis BO3BEACHHS B CTEIICHD?
10 -1 0 -11
5. Beruncnure npoussenenne A - B, ecin A=[2 | 3] n“B=2 1 3
0 -23
-1 0 1 3
6. Haiinute ABu BA , ecu A = U B= .
12 2 -1
012
7. Haiimure A% A=|-1 3 1|
302
8. Pemnre maTpuuHbIC ypaBHEHUS:
2 1 1 0 7 4 3 2 8
a) X = ;0 X =1 1]
11 8 1 2 11 0 _1

Bonpocsl k 3x3aMmeny no aucuuniunne (1-i cemecrtp)

MeTOI[ Faycca: AO0Ka3aTCJIbCTBO TCOPCMbI O BO3MOXHOCTH IIPHUBCACHUA

CUCTEMBI K TparnenougaibHoMy Buay. OO0Iee 1 9acTHOE pelieHue.

©o Ok wh

CaoiicTBa nepectaHoBoK. CBOMCTBA MOJACTAHOBOK.

[ToHsiTHE OnIpeenuTensi, Ero CBOMCTBA.

MuHopBI 1 ajiredpandeckue A0noaHeHus. Pa3znoxxeHue onpeaeuTens.
Teopema Kpamepa.

Onpenenurens Banaepmonaa.
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7. llonatue apuMeTHUECKOTO MPOCTPAHCTBA, ONPEACICHUS IMHEWHO 3aBUCUMOM
Y HE3aBUCHMOM CUCTEMBI BEKTOPOB. KpuTepuit TMHENHON 3aBUCUMOCTH.

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

9. bazuc u paHr cucteMbl BEKTOPOB.

10. DxBHUBaJIEHTHBIE CUCTEMBI BEKTOPOB: UX CBOMCTBA, 10KA3aTEIbCTBO PABEHCTBA
PAHrOB DKBUBAJICHTHBIX CUCTEM.

11. Teopema o paHre MaTpHULIbI.

12. PaBeHCTBO pPAHrOB CHUCTEMBI CTPOK M CTOJOLOB MaTpuisl. HemsmeHHOCTH
paHra mpH 3JIEeMEHTapHbIX MpeoOpa3zoBaHUsIX MaTpullbl. [lepeuncienne 0a3ucos
CUCTEMBI BEKTOPOB.

13. Kpurepuii Toro, 4To onpeaennTenb KBaaApaTHOW MaTpuLlbl paBeH 0.

14. Cucrema JMHEHHBIX OJHOPOAHBIX ypaBHEHUH. PaHr u 0a3uc MHOXKecTBa
pELIECHUN.

15. CucreMbl HEOAHOPOJHBIX JIMHEMHBIX YypaBHeHMWil: Teopema Kponekepa-
Kanemmm; CBSA3b € COOTBETCTBYIOLIEW CHCTEMOM JIMHEHWHBIX OJHOPOJHBIX
YPaBHECHUM.

16. [lonsiTue anredpamueckoin onepauuu. [Ipumepsl u koHTp-nipuMepsl. [loHsTHE
HOJyrpyIIbl. ENMHCTBEHHOCTh €IMHULBI. ENMMHCTBEHHOCTh OOPAaTHOTO 3JEMEHTA
B [IOJIyTpymnax.

17. I'pynnsl. I'pynna noactanoBok. [Ipumepsl moarpynm.

18. IMonsitue xonpbua. [lorstre momns. Jlenurenu Hyss B KOJbIE U UX OTCYTCTBHE B
none. [Ipumepsl.

19. ITocTpoenwue Mot KOMITJIEKCHBIX YHCE.

20. TpuronomeTrpuueckass ¢opMa  KOMIUIEKCHOTO  yucna. [edictBus ¢
KOMITJIEKCHBIMU 4uciaamMu B 310l opme. Dopmyna Myaspa. CpoiictBa MOmyJIst
KOMIUIEKCHOI'O YMCJIa.

21. VI3BnedyeHne KOpHS N-0if  CTENEHM W3  KOMIUIEKCHOTO  dYHClia B
TpUTrOHOMETpHUUEcKor (popme. PacnoniokeHne KopHel Ha MIOCKOCTH.

22. I'pynna kopHei u3 eauauibl. [ToHsTHE TEPBOOOPA3HOTO KOPHS, TPHUMEPHI.

Bomnpocskl k 3k3aMeHy N0 JUCHUILTHHE (2-1 cemMecTp)

1. JeiictBus ¢ matpuniamu. Kosblio KBaipaTHBIX MaTPHI] HAJl KOJIBIIOM.

2. OnemeHrtapHble MaTpullbl. CBs3b 3JEMEHTApHBIX MPEOOpa3oBaHUN  C
AJIEMEHTAPHBIMU MaTpPUIIAMHU.

3. Panr mpousBeneHus MaTpHLL.

4. Onpenenurtenb NPOU3BEICHUS MATPULI.

5. Kpurepuit oOpaTtumocTH KBaJapaTHOW MaTpuubl Haja mnoinem. lloctpoenue
oOpaTHOM MaTpHUIIbl CITIOCOOOM, CBSI3aHHBIM C alreOpandyecKuMu JOMOJTHEHUSIMHU.
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6. Kputepuit oOpatumoctn KBaapaTHOW wMaTpuibl Hajy moieMm.  Crocob
MOCTPOCHUsI OOpaTHOM MAaTpUIlbl, CBSA3aHHBIA C MPHUIHUCHIBAHUEM EIUHUYHON
MaTpHULIBI.

7. IlocTpoeHue KoJiblila MHOTOUYJIEHOB OT OJHOM OYyKBBI HaJl KOJIBLIOM.

8. Teopema o eiaeHUH ¢ OCTATKOM JIJIsl KOJIbLIAa MHOTOUYJIEHOB HaJ MOJIEM.

9. Mmnuorounen kak ¢pynkuus. Cxema ['opuepa. Teopema besy. Teopema o uucie
KOpHe#. JlocTaTouHble yCIOBHS COBIAACHHUS IBYX ONPEAECICHUI MHOTOYJIEHA.

10. Haubonpmwmii oOmmii IeIUTENs IBYX MHOTOWIeHOB. AnroputM EBkimpa.
AccouunpoBaHHOCTh HAUOONBIINX OOIIUX JETUTENEH.

11. Paznoxxenne HO/I. Kpurepuii B3aummHOW npocToThl. CBOHCTBA B3aMMHO
IPOCTBIX MHOTOWIECHOB.

12. [lonsiTHE NPUBOAMMOIO MHOrOuYJI€Ha HaJ nojeM. BzaumHasg mpocrota
HEIIPUBOJAMMBIX HEACCOLMMPOBAHHBIX MHOIOWIECHOB. TeopeMa O pas3lnoXeHUU
MHOTOWIEHA HaJ MOJIEM B MTPOU3BEIECHNE MHOTOYJIEHOB, HENPUBOAUMBIX HaJl 3TUM
MIOJIEM.

13. KpatHOCTh HENPUBOAMMOTO MHOXHUTENSA B KaHOHHYECKOM Pa3I0KCHHU
MHOTOWIEHA; €€ CBS3b C KPAaTHOCTBIO 3TOr0 MHOXHUTENS B IPOU3BOJHOM.
OtaeseHne KpaTHBIX MHOXKUTEJIEH.

14. ®opmynupoBKa OCHOBHOM TeOopeMbl aireOpbl KOMIUIEKCHBIX 4Hcel. Bun
HENPUBOJAUMBIX MHOIOWIEHOB HaJ MOJISIMU KOMIUIEKCHBIX M JEHCTBUTENBHBIX
qucenl.

15. TloHdaTHe JHMHEWMHOrO NPOCTPAHCTBA. ba3suC KOHEYHOMEPHOIO JIMHEHMHOIO
npocTpaHcTBa. PaHr cucTeMbl BEKTOPOB B KOHEYHOMEPHOM MPOCTPAHCTBE.
KoppekTHOCTh OrpeiesieHns paHra.

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

17. TloampoctpaHcTBa JMHEMHOro mnpocTpaHcTBa. CyMMa MOANPOCTPAHCTB.
[lepeceuenre mnoampocTpaHcTB. CBS3b Pa3MEPHOCTH CYMMBI C Pa3MEpPHOCTHIO
NIEpPECEUCHHUS.

18. Iloctpoenne Oazmca cymmbl AByX moanpoctpancTB. [loctpoenne 06asmca
nepeceveHust IByX NoAnpocTpaHcTs. [IpsiMas cymma noanpoCTpaHCTB.

19. Mzomopdusm TMHEHHBIX TPOCTPAHCTB.

20. Jluneitapie oToOpakenus. SAapo u oOpa3. TeopeMa o CBS3M MEXKIy PaHTOM H
nedekToM JuHEHHOTO oToOpakeHus. CrocoObl ompeneneHus (BBEICHMUS)
JUHEWHOTO OTOOPaKCHUSI.

21. Matpuiia JHMHEMHOro mpeoOpa3oBaHUs KOHEYHOMEPHOTO  JIMHEHHOTrO
NPOCTPAHCTBAa U €€ M3MEHEHHUs MNpu mepexone K npyromy 0Oaszucy. [logoOHbie
MaTpPHUIIBI.
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22. Tlonsitue anreOpbl. AnreOpa MHOTOYJIEHOB OT OJHOM OYyKBBI Haj MOJIEM.
Anrebpa KBaapaTHBIX MaTpuIl Ham moieM. M3omopdusm anrebp. AnreOpa
JUHEWHBIX MpeoOpa3oBaHUM JIMHEHHOrOo TMPOCTPaHCTBA M €€ HM30MOPPU3M
HOJXOAIIEeH anredpbl MaTpuLl.

23. CoBnazieHuE XapaKTEPUCTUUECKUX KOPHEW U COOCTBEHHBIX YHMCEJ JIMHEHHOTO
npeoOpazoBanus. JIMHeWHass HE3aBUCUMOCTb CHCTEMbI COOCTBEHHBIX BEKTOPOB,
NPUHAIEKAIINX [MONAPHO Pa3IMYHBIM COOCTBEHHBIM 3HaueHUsIM. COOCTBEHHBIE
IIOAIPOCTPAHCTBA.

24. Kpurepuii TOro, 4ro marpuia mnojnoOHa auaroHanbHOW. VHBapuaHTHBIC
IIOAIPOCTPAHCTBA.

25. Onpenenenue eBKIMI0Ba npocrpaHcTBa. OproroHanusanus. CyliecTBOBaHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca.

26. OmpezneneHue  €BKJIMJAOBA  IPOCTPAHCTBA.  BpIUuCIEHHE  CKAJISAPHBIX
IIPOU3BEJECHUIN B MPOU3BOJIBLHOM Oa3uce. Beluncienne ckaasipHbIX TPOU3BEACHUI
B OPTOHOPMHPOBAHHOM 0Oaszuce. MI3oMopdu3M eBKINI0BBIX MPOCTPAHCTB.

27. TlognmpocTpaHcTBa €BKJINI0BA IIPOCTPAHCTBA. Jlononnenune
OPTOHOPMHUPOBAHHOTO 0a3zKca MOANPOCTPAHCTBA JO OPTOHOPMHUPOBAHHOTO Oasuca
npoctpaicTBa.  OproroHasibHOe — gomnosnHeHue. (CBONCTBA  OPTOTOHAIBHBIX
JOTIOJIHEHU .

28. HepaBenctBo Komu. OnpeneneHust AIuHbI BEKTOPA U YIJIa MEXAY BEKTOPOM
Y ITOANPOCTPaHCTBOM. X KOppeKkTHOCTh. HepaBeHCTBO TpeyronpHUKa.

29. OpToroHanbHBIE MATPHUIBI KakK MaTpUIBIl Tepexoja B  EBKIHIOBOM
npoctpaHcTBe. CHUMMETpHUYECKHEe MPeoOpa3oBaHusl €BKIMIOBBIX TPOCTPAHCTB.
CymecTBoBaHWE WHBAPUAHTHBIX MOANPOCTPAHCTB pa3MepHocTH | wmimm 2 B
JMHENHOM MPOCTPAHCTBE HAJ MOJEM JACHCTBUTEIBHBIX 4ucesl. OpTOroHalbHbIE
npeoOpa3oBaHusl €BKIMIOBBIX POCTPAHCTB.

Bomnpocsl k 3k3aMeHy no aucHumninHe (3-if ceMecTp)

1. Jemumocts uenbix uyucen. Jlenmenue c ocratkom. AnroputMm EBkiuja.
Pasznoxenune HO/I. Kpurepnii B3aMMHON IPOCTOTHI.

2. Tlpocteie uncma. Teopema EBkiamma o OSCKOHEYHOCTH MHOXKECTBA IMPOCTHIX
yrcen. CylecTBOBaHUE U €IMHCTBEHHOCTD Pa3JI0KEHUS HA TPOCTHIE MHOKHUTEH.
3. Kiaccel BbIUeTOB 110 JaHHOMY MOAYJIIO0. Pelienne cpaBHeHU MepBOI CTEIIEHHU.
CpaBHEHUS U UX OCHOBHBIE CBOMCTBA.

4. Konbio BbryeToB. I[lone BblYeTOB MO mnpocTtomy wmoxayit. llpuBenennas
cucrema BeIueToB. TeopeMsbl Ditniepa, Pepma u Bunbcona.

5. CpaBHEHHS C OJHHUM HEW3BECTHBIM. [IpriMeHeHHE CpaBHEHUN K PEILICHUIO
n10o(aHTOBBIX ypaBHEHHU IepBoi cTeneHu. CucTeMbl CpaBHEHUN, KuTancKas
TeopeMa 00 octarkax. CpaBHEHUS 110 MTPOCTOMY U COCTaBHOMY MO/TYIIIO.
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6. Pemenue cpaBHeHuit BTOpoil cremenu. KBagpaTnyHble BbIYETHI. 3aKOH
B3aMMHOCTH KBaJpaTUYHbIX BbIYETOB.

7. ®yHkius Jiinepa, €€ BHIYUCICHUE U IPUMEHEHUE.

8. ®yukiusa Mébuyca. @opmyia obparieHus Méduyca.

9. TlepBooOpa3Hbie KOPHU M UHIIEKCHI. JIUCKPETHBIN Jorapudm.

10. Ilonsatue xBaapatnuHou Qopmbl. JluHeliHas 3ameHa OyKB KBaJapaTHYHOM
dbopmbl. U3menenne maTtpuiibl Gopmbl pu 3amene 0ykB. CrencTaue.

11. Meton Jlarpamxka NOpUBEACHUS KBaApaTUIHOH (POPMBI K KAHOHMYECKOMY
BUTTY.

12. HopmaneHblii BUI KBaapaTU4HON (opMmbl. [IpuBOAMMOCTh AEHCTBUTETHHON
KBaJIpaTUYHOU POPMBI K HOPMAIILHOMY BULY.

13. TlpuBenenue kBagpaTUUHON (HOPMBI K IJIABHBIM OCSIM.

14. 3akoH MHEPIUU KBAAPATUIHBIX (HOPM.

15. TlonoxuTenbHO oONpene€HHbIe KBaApaTU4Hbie (OPMBI. Y TBEpPKICHUE:
JNEUCTBUTENbHAS KBaJpaTU4yHas (opMa SIBISETCA IMOJIOKUTEIBHO ONPEAeIEHHON
TOTJa W TOJBKO TOI/A, KOIJIA Ha HEHYJEBbIX Ha0Opax OHAa MPUHUMAET
MOJIOKUTENIbHBIE 3HAYEHUS.

16. Kpurepuit CunbpBecTpa MNOJOXKUTEIBHON ONPEAeNIEHHOCTH KBaJApPATUYHOM
bopMBL.

17. CBs3b KBaApaTUUHBIX (DOPM U CKAJSIPHOTO IPOU3BEICHUSI.

18. cummeTpudecKoro mpeoopa3oBaHusl.

19. KopHeBbie BEKTOPHI M KOPHEBBIE MOANPOCTPAHCTBA.

20. Pa3znoxenne MpocTpaHCTBa B MPSIMYIO CYMMY KOPHEBBIX TOIIPOCTPAHCTB.

21. XopnanoBa ¢opma MaTpHUIBl JUHEHHOTO mMpeoOpa3oBaHUs, HWMEIOIIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAUEHUE.

22. ENMHCTBEHHOCTH >KOP/IaHOBOM (hOpMBI MaTPHIIHI TPEOOPa30BAHMUSI.

23. Tlomyrpynnsl. CBorictBa cteneneit. [lonstue rpynmsl. [Ipocretinue cBoiicTBa.
Kpurepnii rpynmsi.

24. Tloarpynmsl. [Toarpymnmna 4eTHRIX TOJCTAHOBOK.

25. NMBomopdusm rpymm. [Tpumepsr. Teopema Kanu.

26. CmexHble Kiaccel. Paznoxenne rpymnmsl o noarpymme. Teopema Jlarpanxa o
JEIUMOCTH MOpSAAKa TIPYNNbl Ha MNOPSAAOK mnoarpynmnsl. Ilopsiok 3ieMeHTa.
[Mukinueckue rpynmnsl. [loarpynmel mukaudeckux rpymn. CTpoeHue Trpynn
IIPOCTOTO MOPSAJIKA.

27. Hopmanbsubie noarpynmsl. [IpuMepsl HOpManbHBIX oArpymi. KoHTprnpuMepsl.
HopmanbHocts moarpynn wusjaekca 2. Ilonsitue ¢daktoprpynnbl U €ro
KOpPpEKTHOCTb. [IpuMepsl mocTpoeHus GpaxkToprpyIil.

28. Ilonstue romomopduszma rpynn. Teopema o roMoOMOppU3ME TPYIIIL.

29. BoccraHoBieHre MOATPYIIbI B MpooOpa3e U3 MoArpymnisl B 00pase.
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30. OtHomeHne compsKeHHOCTH B rpymie. CBONCTBA COMPSKEHHBIX 3JIEMEHTOB
rpynnel. Llentpanuzarop snementra. Teopema 00 HHIEKCE LEHTpAIM3ATOPA
JleMeHTa KOHe4HoW rpynnbl. Llentp rpynmnel.  HerpuBnambHOCTH LieHTpa -
IPyIIIBIL.

31. CyuiecTBOBaHME B KOMMYTAaTUBHOM IpyIlie NOpsAAKa AENSAIIErocs Ha IpoCcToe
p anemenTta mnopsaka p. dopmynupoBka Teopemsbl CuitoBa. JloKa3aTenbCTBO
TeopeMbl CHIIOBA B YaCTH «CYILIECTBOBAHUEY.

32. Ilpsamble mpousBeneHus rpymi. Kputepwii pas3nokeHus TpyIIbl B MPsSMOE
IIPOU3BEACHUE CBOUX MOArPYIIL. TeopeMa O CTPOEHNH KOHEYHBIX KOMMYTAaTHUBHBIX

TPYIIIL.

Metoanueckue YKazaHud JJ1sd 06yqamnmxcs1 10 OCBOCHHIO TUCHHUIIVIMHBI

Opranusys cBoio yueOHYyI0 paOoTy, CTyA€HThI 1OTKHBI:

Bo-nepewix, BBIIBUTH PEKOMEHIYEMBIH pEXKUM M XapakTep ydeOHOUH
paboTHl MO M3YYEHHUIO TEOPETUUYECKOTO Kypca, MPaKTHYECKOMY MPHUMEHEHUIO
W3YUYEHHOr0 MaTepuajia, MO BBINOJHEHHUIO 3aJaHUN JJIs CaMOCTOSATEIbHON
paboTHI, 10 UCIIOIB30BAHUIO HHOOPMALIMOHHBIX TEXHOJIOTHH U T.1.

Bo-eémopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJMYECKOM MaTepHaje 1o
JUCLUUIUIMHE TepEeYHEM Y4YEOHO-METOJMUYECKUX M3JIaHUM, PEKOMEHAYEMBIX
CTyJIEHTaM JJis MOJATOTOBKU K 3aHSTHUSIM U BBINOJHEHHUS CaMOCTOATEIbHOMN
paboThl, a TakKe C METOJUYECKUMH MaTepualaMud Ha OyMaKHbIX W/WIU
ANIEKTPOHHBIX HOCHUTENSIX, BBIMYIICHHBIX Kaeapoil CBOMMHU CHJIAMH U
MpeI0oCTaBIsieMbIe CTYACHTaM BO BPEeMsI 3aHATHUH.

CamocTosiTenbHasgs paboTa CTYAEHTOB, MPEAYyCMOTPEHHAs Yy4EOHBIM
IJIAHOM JIOJDKHA COOTBETCTBOBATH 00Jiee TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (opMuUpOBaTh HABBIKM HCCIIEIOBATEIbCKOW pabOThl U OPUEHTUPOBATH
CTYJEHTOB Ha YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTHUKE.

1. PaGora ¢ yueOHbIMH mocoOusAMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYACHT JOJDKEH, TMPEXKIE BCEro, OBIAJACTh OCHOBHBIMH TIOHATHUSMHU 3TOU
mucUIuInHeL. HeoO0XomMo yCBOUTH OIpeneNieHus] U TOHATHS, YMETh MPUBOANTD
UX TOYHBIC (POPMYIUPOBKH, MPUBOJIUTH MPUMEPHI OOBEKTOB, YIOBICTBOPSIIOIINX
TOMY orpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYr (PaKkToB, CBSI3aHHBIX C
JaHHBIM TOHATHEM. TpeOyercss TakXke 3HATh CBSI3U MEXKAY MOHSATUSAMHU, YMETh
yCTaHaBIMBAaTh COOTHOILEHUS MEXAy KiaccaMd OOBEKTOB, OIMUCHIBAEMbIX
Pa3TUYHBIMH TTOHSATHSMH.

2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosdTenbHas padoTa CTy/ICHTA
SBIISIETCS. B&KHBIM BHUIOM JICATEIHHOCTH, MO3BOJIIOIIAM XOPOIIO YCBOWUTH
U3ydaeMblii TpeaMeT W OJHUM U3 YCJIOBUH JOCTHMIKEHUS HEOOXOIMMOTo
KayecTBa MOJATOTOBKM U Mpo(deccuoHanbHON NMEPEenoJroTOBKH CHEIHAIUCTOB.
Ona mpenmnosiaraeT CaMOCTOSITENIbHOE H3Yy4YE€HHE CTYIAEHTOM PEKOMEHJIOBaHHOM
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y4eOHO-METOIMYECKOM JINTEPATyphbl, PA3JIWYHBIX CIOPABOYHBIX MAaTEpUaJIOB,
Hanucanue pedeparoB, BHICTYIUIEHUE C TOKJIAJ0M, MOATOTOBKY K JIGKIIMOHHBIM U
NPaKTUYECKUM 3aHSATHSIM, MTOJTOTOBKY K 3a4€Ty U IK3aMEHY.

3. IloaroroBka K mpakTuyeckuMm 3aHATusIM. [lpu mnoaroroBke K
NPAaKTUYECKUM 3aHSATHSIM CTYACHTAM PEKOMEHAYETCS CJIeJIOBATh METOJIUYECKUM
pPEKOMEHIANUsAM 110 paboTe ¢ yueOHBIMH TOCOOUSIMU, PUBEICHHBIM BbIILIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JTOJKHBI OBITh BKJIHOYEHBI
OCHOBHBIC TOHSATHSA, KOTOPBIE CTYACHTHI M3y4alOT B XOJI€ CaMOCTOSITEIbHOU
paboThl. J{J1s MOTHOTHI MCCIIEAOBAHNUS PEKOMEHIYETCS] BOUCHIBATh B IJIOCCApUd U
T€ TEPMUHBI, KOTOPBIE CTyJ€HTaM OyAyT PACKPBITHI B X0/1€ JCKIIMOHHBIX 3aHATUH.

5. CocTaBjieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpaXK€Hbl OCHOBHbBIE MTOHITHS
Tembl. J[ns HarmsaHOCTH M y#oOCTBa 3allOMUHAHMS HCIOJIB30BAHBI CXEMBI U
TaOJHIIBI.

6. IloaroroBka Kk 3k3amMeHy. [Ipy MOArOTOBKE K 3K3aMEHY CTYIEHTBI
JIOJKHBI UCTIOJIB30BAaTh KaK CaMOCTOSITENIbHO MOATOTOBJICHHBIC KOHCIIEKTHI, TaK U
MaTepualibl, HOJYYECHHBIE B X0J1€ 3aHATUM.

KauecTBO yCBOCHUSA CTYAEHTOM Ka)AOM JUCIUILIMHBI olleHuBaercs mno 100-
OAJIITBHOM 1IKaJIe.

NurterpanpHasi pedTHHrOBas omneHka (0at) mo KaxaoMy MOAYJ0 (epuoay
OOy4eHHMsI) CKJIQJIbIBACTCA U3 OLICHKHU TEKYIIEeH paboThl 00yJarOMINXCS HA 3aHATHUSIX
CEMUHAPCKOTO THUMa (CEeMUHAphl, MPAKTUYECKUE 3aHATHS, MPAKTUKYMBI,
nabopaTopHble pabOThl, KOJJIOKBUYMbI M WHBIC aHAJIOTHYHBIC 3aHSTHUS), OICHKU
WHIUBUyaIbHOM pabOThl OOy4YalOMIMXCS M OLEHKH 32 BBINOJHEHHE 3aJaHui
PEUTHUHTOBOTO KOHTPOJISL ycrieBaeMocTH. [Ipu aTom o 6aisioB, BIJICICHHBIX HA
PEUTUHTOBBI KOHTPOJIb HE JoJbkHA mpeBbimaTh 50% o0mieit cymmbl 0auioB
JTAHHOTO MOJyJIs (TIeproia 00ydeHus).

MakcumanbHasi CyMMa PEUTHUHIOBBIX OajuiOB MO Y4Ye€OHOW IUCUUILIUHE,
3aKaHYMBAIOIICICS K3aMEHOM, IO UTOTam ceMmecTtpa cocrasisiet 60.

OGyuaromemycsi, HaOpasmemy 40-54 Oamia, npu TOABEACHUU HTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSATUU 1O JUCHUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydyeTa YCIEeBaEMOCTH M 3a4€THOM KHHXKE MOXET OBbITh BBICTaBJICHA OIICHKA
«YIOBJIETBOPUTEILHOY.

OOGyuarorieMycsi, Habpapiemy 55-57 0OaioB, MpU TOJABEACHUHW HMTOTOB
cemecTpa (Ha TMOCJEIHEM 3aHSATUU M0 JUCIMIUIMHE) B Tpade PEeUTUHTOBOU
BEJIOMOCTH yueTa ycreBaeMocTH «I[IpeMuanbHbie Oaibny MOXET ObITh T00aBICHO
15 6ayoB ¥ BRICTaBJICHA DK3aMEHAIMOHHAS OIIEHKA «XOPOIIIOY.

OOyuatomemycsi, HaOpaBmemy 58-60 OannoB, NMpHU MOJABEIECHUNW WTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 OUCIMIUIMHE) B Tpade PEeUTHUHTOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauibny MOKET ObITh J00OaBICHO
2’7 6ajIOB M BhICTaBJI€HA K3aMEHAIIMOHHAS OLEHKA «OTIIMYHO.

B kakux-nubo WHBIX ciydasx J00aBlieHHE NpPEeMHAbHBIX OalsloB He
JIOMyCKaeTCsl.
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OOyuatomuticst, HabpaBmuii 10 39 GAIOB BKIIIOUUTENLHO, CIAET IK3aMEH.
[Ipy HanMuMM TOATBEPKIEHHBIX ITOKYMEHTAIBHO YBAXKHUTEIbHBIX MPUYUH, IO
KOTOPBIM OBUTHA MPOMYIIEHBI 3aHIATHS (AyMTeabHas 00JIe3Hb, 00YYCHHE B IPYyTrOM
By3€ B paMKax aKaJIeMUYeCKOW MOOUIBHOCTH U Jp.), OOyUaIOIIUIICSI UMEET MPaBo
OTpaboTaTh MPOMYUICHHBIE 3aHATUS W TOJYYUTh JOMOJHUTENbHBbIE Oaibl B
paMKax YCTaHOBJICHHBIX Oa/ioB 3a Moaysib. CpoKHM M TOPSAIOK OTpaOOTKH
OTIpeJIeNsIET MpernoAaBaTeib. bayisl BRICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOywarolierocss Ha 9JK3aMeHe OlleHMBaeTcsi cymmor no 40
pedTUHTOBBIX OawioB. MToroBas oOlleHKa CKJIAJbIBA€TCS W3 CYMMBI OaJjoB,
MOJIYYEHHBIX 332 CEMECTp, U 0aJIOB, MOJYYEHHBIX Ha 3Kk3ameHe. OOyyaromemycs,
KOTOPBIN CHAET 3K3aMEH, IPEMHUAIbHBIE OAJIJIbI HE HAYUCIISIOTCA.

CornacHo moaxoaaMm OaIbHO-PEUTHHTOBOM CHUCTEMBI B paMKax OIICHKHU
3HAHUW, YMEHUU, BIAJeHUN (YMEHUN MPUMEHSTH) U (WJIM) OMbITA ACATEILHOCTH
JTUCUUIUIMHBI YCTAHOBJICHBI CIEYIOIIUE aCIIEKTHI:

e CopepxaHue yueOHOW NUCUUIUIMHBI B paMKaxX OJTHOTO CEMECTpa JEIUTCS
Ha J1Ba MOJyJis (epuojaa o0yuenus). [lo okoHyanuu MoayJst (repuoa o0ydeHus )
OCYILECTBIISIETCS] PEUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYJIEHTOB.

e CpOKH ITPOBEAEHUS PEUTUHTOBOTO KOHTPOJIA:

ocennuti cemecmp — | peUTHHIOBBII KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS
corjlacHo rpaduky yueoHoro mpoiiecca, || peiTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH
- JIB€ TOCJIEHUE HeNenu (PaKTUUYECKOro 3aBEpIIEHUS CEMecTpa IO Ipaduky
y4eOHOTrO0 MpolLecca;

geceHnuil cemecmp — | peTUHTOBBIA KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS
corjlacHo rpaduky yueoHoro mnpoiiecca, || peiTHHTOBBINM KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TOCJIEHUE HeNeau (HaKTUUYECKOro 3aBEpIIEHUS CEMecTpa IO Ipaduky
y4eOHOTO Tpoiiecca.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecredeHrue TUCIUIIMHBI

OCHAIIIeHHOCTh
cnenuaJbHbIX OMeIIeHUii
M NIOMeNIeHuH 1Jisl
CaMOCTOSAITEIbHOI padoThI

HaunMmeHoBaHHe cieUAJIbHBIX*
NnoMeleHUH U oMeleHui 115
CaMOCTOATeIbHON PadoThI

IMepeyeHb TULEH3HOHHOTO POTPAMMHOI0
od0ecreveHus.
PeKkBH3UTHI MOATBEPKAAIEr0 JOKYMEHTA

YueOHast aymuTopus AJis Komnnexm yuebnoti Google Chrome — OecrutaTHo
IIPOBEEHUS 3aHATUI mebenu, HOymoyK, Kaspersky Endpoint Security 10 s
JICKIIMOHHOTO TUTIA, 3aHITUH | npoekmop, Hacmennviii | WINdOws — AKT Ha mepezavy npas
CEMUHAPCKOro THUIIA, MOmMOpU3. IKpaH, I1IK545 ot 16.12.2022
KYpCOBOTO TIPOCKTHPOBAHUS | VCUIUMENb, MUKULED, Lazarus — 6ecriaTHO
(BBITIOJHEHUS KYPCOBBIX MUKpoghoH, wkagh OpenOffice — 6ecrmatHO
paboT), rpyNIoBbIX U HAanonbHbl, MHorogyHKIIMOHaTbHBIN
WHIVBUAYaAJIbHBIX peyupxyasamop 2 wim. penakrop ONLYOFFICE GecninatHoe
KOHCYJIbTAIMH, TEKYILEro [10 — 6ecrtatHO
KOHTPOJISL U TPOMEXYTOUHON OC Linux Ubuntu 6ecrmatHoe 10 —
aTTeCTalluu, OecruiaTHO

yuebHas ayoumopus: Ne 314
(170002 Teepcras obu., e.
Teepw,
nep. Caooswiii, 0. 35)
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YueOHast ayTuTOpus IS
MPOBEJICHUS 3aHATUI
JICKITMOHHOT'O THIIA, 3aHITHM
CEMHHApPCKOro THIIA,
KYPCOBOTO MPOCKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U
WHIUBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILErO
KOHTPOJISI U TPOMEKYTOUHOMN
aTTecTaluu,
yuebnas ayoumopus: Ne 208
(170002 Teepckas obu., 2.
Teepw,
nep. Caooeswiii, 0. 35))

YueOHast ayTuTOpHs ISt
IIPOBE/ICHUS 3aHATUH
JICKITHOHHOTO THIIA, 3aHITHMI
CEeMHUHApPCKOr'o THUIIA,
KypCOBOT'O IIPOCKTHPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX
paboT), rpyNnoBbIX U
WH/IUBUYaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM
aTTeCTallNH,
yuebHas ayoumopus: Ne 203
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYyeOHas aynuTopus Ais
MIPOBE/ICHUS 3aHATHI
JICKITHOHHOTO THIIA, 3aHITHM
CEeMHUHApPCKOr'o THIIA,
KypCOBOTO TIPOEKTHPOBAHUS
(BBINIOJHEHUS KYPCOBBIX
paboT), rpyNnoBbIX U
WH/IUBUIYaJIbHBIX
KOHCYJIBTAIIUH, TEKYILETO
KOHTPOJISl U TPOMEKYTOUHOM
aTTeCTAaIlNH,
yuebHas ayoumopus.: Ne 207
(170002 Teepckas obu., 2.
Tsepw,
nep. Caooswiii, 0. 35)

Komnnexm yuebnoti
mebenu, CD-
MazHumona,
KOMNnblomep.
(cucmemmuiii 610K +
MOHUMOp),
MHO20QYHKYUOHATIbHBI
naszep.
Konup/npunmep/cxkatep,
suoeoneep,

menesuszop, DVD nneep.

KomrutekT yaeOHoi
MeOenu, HHTepaK-
THUBHAS CUCTEMA CO
BCTPOCHHBIM TPOCK-
TOPOM, KOMITBIOTEP
(cucTemHbIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIIIb) 1 1IT.,
PEIUPKYISITOP.

Komrmiekt yueOHoM
MeOenu,
UHTEpPaKTHBHAS
CUCTEMA CO
BCTPOCHHBIM
MIPOEKTOPOM.

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

Lazarus — 6ecruiatHo

OpenOffice — 6ecrmaTao
MHoOropyHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — GecrutatHO

OC Linux Ubuntu 6ecruratnoe 10 —
OecriaTHO

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

Lazarus — OecruiaTHO

OpenOffice — 6ecrmaTao
MHoOTropyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrimaTtHoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecrimatioe 1O —
OecriaTHO

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

Lazarus — 6ecrutaTHoO

OpenOffice — 6ecrmaTao
MHoro¢yHKIIMOHATBHBIN

penakTop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrimatioe 10 —
OecruiaTHO

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne

| OGHoBieHHDII |

Onucanue BHECEHHBIX

\ JarTa u Ne nporokoJia
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ILIl. | pa3ges padouei U3MEHeHM I 3acenanusi kageapst /
NporpaMMmbl MeTOHYeCKOr0
TUCHUTITTHHBI coBeTra (paxkyJibTeTa,
YTBepPAUBILIETr0
U3MEHEeHM s
1. | V. VYuyebHo- 1) Pexomennyemas Pemenune nayaso-
MCTOIMYECKOC U JmTeparypa — METOJIUYECKOTO COBETA
UHPOPMAIIMOHHOE | aKTyaJlu3alus CIIUCKa MATEMATHUCCKOIO
obecrieueHue
TCLIATLTHHbI dakynapTeTa (IPOTOKOI
Nel 0120.09.2022 1.)
2. | V. VYuebHo- 1) Pexomennyemas Pemienue nayuso-
MCTOAUICCKOC 1 JUTCparypa — METOAUYECKOTO COBETA
UHPOPMAIIMOHHOE | aKTyaJlu3allus CIIUCKa MATEMATHYCCKOTO
obecrnieueHue
TMCLIATLTHHDL dakynabTeTa (MPOTOKOII

Nel or 19.09.2023 r.)
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