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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 QJITOPUTMUYECKOTO MBIIUICHUS W HEOOXOAUMOW HWHTYUIIMH 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 aucmummHbl: 14 3auétHeix eaubui, 504 akajgeMHYECKUX daca, B TOM
yucJie:

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

caMocTosiTe/IbHAsI padoTa: 292 yaca, B ToM umciie KOoHTpoJib 108 vacos.

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

X;+ Xy + X5 =2. 3x,+x, +4x3 =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, +2x5 =6, 2x, +x, —x3—5=0,
B) & 4x; +3x, +3x; =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,=(12;,2), 8, =(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 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 —3X; =0,
9%, +2X, —9X3 —2X, + X5 =0,
3X; + X, — X5 +2X, — 9% =0.

Aaredopa marpuu. CBsi3b cHCTEM JIMHEHHBIX YPAaBHEHMH ¥ MATPHYHBIX
YPaBHEHM

1. Beruncaute Matpuny D=(AB)" —C?, rae
2 0

A:(3 4 2); B=|1 3|; C (1 3).
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 = ; 6) 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. Beraucnmre 1Byms crioco0aMu KBaJApaTHBINA KOPEHb /7 + 241 .

3. Pemmnte ypaBHEHHE: 4 + 32 x + @ - 302y =-
cudTas X U )y JCHUCTBUTENbHBIMH YHCIIAMHU.

4. Pemmte kBajgpaTHOe ypaBHeHne 22— (2+4 i)z — (7 —4i)=0.

5. 3Has, 9T0 X3 = 2I sABISAETCS KOPHEM KyOMYeCKOTO YPaBHECHUS
x% — 3x%+ 4x — 12 = 0, HaliAUTE OCTANbHBIE KOPHU JAHHOTO YPABHEHUSL.

7 + 120 i,

2. Ouenounvle mamepuasvl 0131 NPOGEOCHUSA RPOMENHCYMOYHOU ammecmauuu

[Inannpyemsrit
00pa3oBaTebHBIN Pe3yIbTaT
(KOMITETEHITHSI, UHAUKATOP)

TunoBele KOHTPOJIBHBIE
3alaHus

Kputepun onieHuBanus 1 mKaia
OLICHUBaHUs

OIIK-1CrniocobeH NpUMEHSTH

(byHIaMeHTalTbHBIE  3HAHUS,
MOJy4YeHHble B olsactu
MaTeMaTHYecKux W (WINn)
€CTECTBEHHBIX HayK, u
WCITOJIb30BATh ux B
npodecCHOHaTbHON
JeATENbHOCTH

OIIK-1.1 Ocywecmensem

ombop meopemuuecko2o U
NPAKMUYecKo2o Mamepuaia
OIIK-1.2 Pewwaem munoevie

3a0ayu 8 pamkax

1. Cdopmynupyiite u

TOKQKUTE TeopeMy
Kpamepa.
2. Pemmte cucremy

YPaBHEHHUH pa3INYHBIMU
METOIaMH Kpamepa,
["aycca, MaTpUUHBIM:

- 2x1 + SX2 - 3X3 = 5,

xl +2x2 +X3 :8,
3x; —4x, +5x3 =10.

3. CpaBHUTE pa3IHyHbIC
METO/Ibl PEILIEHUS

e [lonno u npasuibHoO  OaHvl
omeemuvl Ha 6ce NOCMABIIeHHbIE

60NPOCHI, npuseoeHvl
Heobxooumvle npumepul;
cmyoenm noxasvléaem
NOHUMAHUE u31a2aemozo
mamepuana

—31—-40 6annos

e [lonno u npasunvHo  Oamwvl
omeemuvl Ha 6ce NOCMABIeHHbIe

80NpPOCHI, npugeoensl
npumepul, O0OHAKO UMEIOMCS
HEMOYHOCU, 6 yenom
cmyoenm nokasvléaem
NOHUMAHUe U3YYEHHO20
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npogheccuonanbHoll CHCTEMBI U3 IIyHKTa 2. mamepuana
oesamenvHoCmu —21 - 30 6anna

OIIK-1.3 Hcnonvzyem e Omeem Oan 6 OCHOEHOM
NpAGUIbLHO, HO HeOOCMAMmMOYHO

aApeyMeHmupoBansvl  6bl800UL,
npuemvl  pewieHus  3a0ay
npuseoeHvl He 6ce

NpoghecCUuoHanbHO HeobXoo0uMmvle npumepbsl
oesamenbHoOCmu —11 - 20 6annos

pasiuvHble Memoobl u

L4 ﬂaHbl HeBePHblE omeembl Ha

HOCMABIeHHbLE 8ONPOCHL
—0-10 6annos

V. YueOHo-MeToIu4YecKoe U HHGPOPMAIMOHHOE 00ecTieYeHre TUCIUTITHHBI

1) Pexomendyemast tumepamypa
a) OcCHOBHas UTEparypa
1. Kypom, A. I'. Kypc Beicmieit anredpsi / A. I'. Kypomi. — 24-e u3g., crep. —
Cankr-IletepOypr : Jlanp, 2023. — 432 ¢. — ISBN 978-5-507-46865-2. —
Tekcrt : anexTpoHHsblit // Jlans : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:

https://e.lanbook.com/book/322661

2. Koctpukun A. W. BBenenne B anredpy: OCHOBHBIE CTPYKTYPHI aJIT€OPHI. -
Mocksa: MITHMO, 2009. - 272 c. — DnekTpoHHbIi pecypc. — Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=62951

3. ®annees, J. K. 3agaun no Beiciieit anredpe : yaeobnuk / [{. K. ®annees, U. C.
Comunckuit. — 17-e uza.,crep. — Cankr-IletepOypr : Jlans, 2022. — 288 ¢. —
ISBN 978-5-8114-0427-8. — Texkcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/210164

4.@annees, 1. K. Jleknuu mo anredpe / J[. K. ®agnee. — 9-¢ usm., crep. —
Cankrt-IletepOypr : Jlawp, 2023. — 416 c. — ISBN 978-5-507-47249-9. —
Tekcr : snexTponsbiit // Jlanb : anexkTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/346454

0) JlomomHUTENBHAS TUTEpaATypa

1. 'myxoB, M. M. Anrebpa : yueOHuk st By3oB / M. M. I'myxos, B. I1. Enuzapos,
A. A. HeuaeB. — 4-¢ u3ga., crep. — Cankr-IletepOypr : Jlanp, 2022. — 608 c. —
ISBN 978-5-8114-9182-7. — Texkct: oanexkTpoHHbIl // Jlanb : »31IeKTpoOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/187793
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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

2) Ilpoepammmoe obecneuerue

Google Chrome oecrataoe 110
Sunekc bpaysep oecruatHoe 110
Kaspersky Endpoint Security 10 | akt Ha mepemauy npas [1K545 ot 16.12.2022
MHoro¢pyHKIIMOHAIBHBIH oecruatHoe 110
penaktop ONLYOFFICE
OC Linux Ubuntu oecmmatnoe 110

3) Cospemennvie npogeccuonanvhvie 0a3bl  OAHHLIX U UHGOPMAYUOHHDLE
CNpaBoYHbIE CUCHEMDL

o Buja ungopmannoHHoro pecypea,
I /;1 HanMMeHOBaHHe HH(POPMALMOHHOIO Anpec (URL)
pecypca
1 3bC «ZNANIUM.COM» https://znanium.com/
2 IBC «IOPAUT» https://urait.ru/
3 IBC «YHHBepcuTeTucKaﬂ oudamMoTexa https://biblioclub.ru/
OHJIANHY
4 ObC IPR SMART http://www.iprbookshop.ru/
5 5bC «JIAHb» http://e.lanbook.com
6 OBbC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penozurapuii TeI'Y http://eprints.tversu.ru
8 Pecypch m3narenscTBa Springer Nature http://link.springer.com/
9 CIIC Koncynbrantlntoc (B cetu TBI'Y)

V1. Metonuyeckue MaTepuasibl /11 00y4AaIONMXCsl 10 0CBOCHUIO TUCIMILIAHBI
Y4eOHas nmporpamMma Kypca

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

Beenenue. Lenu u 3agaun kypca. O01iue cBeieHUs 0 HayKax, JIeKalluX B OCHOBE
Kypca.

CucreMbpl JNHMHENHBIX YpaBHEHUMU. PelleHue cucTembl JIMHEWHBIX YpPaBHEHUM;
oO11iee peleHrne CUCTEM JTMHEHHBIX YPAaBHEHHM.

OKBUBAJICHTHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUM. OKBUBAJICHTHBIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX YPaBHEHUIA.

dopmyspoBka metona ['aycca. Teopema o merone ['aycca. [Ipumepsr.

I'naa 2. Teopusi onpeaesanresiei

[IepectanoBkH Ha n sneMeHTax. KonnuecTBO pa3MyHbIX NEPECTAHOBOK MOPSAKA
n. Tpancro3unus, wuHBepcuU. CBA3b MEXAYy YETHOCTBIO TNEPECTAHOBOK,
IIOJIy4YEHHBIX OJHA U3 ApYyroM tpancnosunuen. [Ipumepsr.
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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/

[ToncTaHOBKM N-TO MOPSAAKA, UX KOJIHUYECTBO, YETHOCTh. CBA3b MEXKIY YETHOCTIMU
IIOJCTAHOBKHU U ItepecTaHoBKU. [Ipumepsl.

OnpeneneHue  OmpeAeNuTenss N-TO  MOpPsAKa, CBOMCTBA  ONpPEACIIUTENS
(TpaHCIIOHUPOBAHKE, MEPECTAHOBKA JABYX CTPOK, YMHOXXEHHE CTPOKH Ha YHCIIO,
CyMMa JIBYX OIpEICIUTENEH, ONPEACIUTENb MATPULII C HYJIEBOM CTPOKOH,
ONpPENENUTENb MaTPULbl, B KOTOPOM CTpPOKa paBHa CyMME€ JBYX CTpOK,
YMHOXEHHBIX Ha Kod(duiimenTs). [Ipumepsr.

MuHop n anredpanyeckoe JOMOJHEHHE. TeopeMa O pa3ioKEHUU OINpPEAeTUTENs
no crpoke (ctonbiry). Teopema: cymMMa MpPOU3BEACHHUM JJIEMEHTOB CTPOKH Ha
anredpanyecKue TONOJIHEHU K 3JIeMEeHTaM Apyroil ctpoku pasHa 0. [Ipumepsr.
CBsi3p omnpenenuTeneil MaTpull ¢ CUCTEMaMH JIMHEWHBIX ypaBHeHuUi: Teopema
Kpamepa. IIpumepsr.

I'naBa 3. Apudpmernyeckne nmpocrpancrea. Q0mas Teopusi CUCTEM JIMHEHHbBIX
YPaBHEHM U

Onpenenenue  apu(pMETHUECKOTO  JIMHEHHOTO  mpocTpaHcTBa.  JIuHeiHas
3aBUCHUMOCTh M JIMHEWHAas HE3aBUCUMOCTHh CHUCTEMBI BEKTOPOB. CBA3b MEXIY
JUHEWHOW 3aBUCUMOCTBIO M HE3aBUCUMOCTBIO CHCTEMBI BEKTOpPOB M €€
IIOZICUCTEMBI.

[lonsiTue moAmpocTpaHcTBa apuPMeTHHecKoro mpoctpaHcTBa. JluHelHas
000J104Ka ¥ TOANPOCTPAHCTBO. Teopema 0 TUHEWHON (HE)3aBUCUMOCTH JIMHEHHOMN
KOMOMHAIUH.

[Tonsitue 6Ga3zuca u panra. KoppekTHOCTh MOHATHS paHra. EQMHCTBEHHOCTH
paznoxeHuss no Oasucy. Teopema: m00yl0 JIMHEMHO HE3aBUCHUMYIO CHUCTEMY
BEKTOPOB MOKHO JIOTIOJHUTH J10 Oa3uca.

OKBUBAJIEHTHBIE  CHCTEMBI  BEKTOpPOB.  PaHr  JKBHUBAJIEHTHBIX  CHUCTEM.
DneMeHTapHble MPeoOpa30BaHMS CUCTEMbI BEKTOPOB.

Omnpenenenue panra Marpuubl U MuHOpa k-ro mnopsaka. Teopema o panre
Matpulpl. CneacTBus U3 Teopemsl 0 paHre. Kpurepuii paBeHCTBa ONpEAEIIATENSA
HYJIIO.

Teopema O pa3sMEpHOCTHM NOANPOCTPAHCTBA PEIICHUM CHUCTEMBI OJHOPOIHBIX
JIMHEWHBIX YPAaBHEHUM.

Teopema Kponekepa—Kanemnm.

3anuck OOUIEro pelIeHnsl CHCTEMbI TUHEHHBIX YPAaBHEHHM.

Onpenenenve (yHIaMEHTATBPHOM CHCTEMBI PENICHUH CUCTEMBI JIMHEWHBIX
OJIHOPOJIHBIX ypaBHEHU. Teopema o komuuecTBe BEKTOpoB B DCP.

I'naBa 4. OcHoBHbIe NOHATHS B ajredope. Ilosie KOMILIEKCHBIX YK CeJT

[Tonsitue anredOpanueckoid omepauuu. [lpumepsl u KoHTprpuMmepsl. [loHsiTHE
TPYMIBL.
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[lonsitue konpua. Konpua ¢ genutensmu Hyist U 0e3 TakoBbiX. [loHATHe mods.
[Ipumepsl u koHTpripuMepsbl. [locTpoeHue MoJisi KOMIUIEKCHBIX 4uced (B BUIE
MHOKECTBA Tap 4YHCEI C KOMIUIEKCHBIM CJIOKEHHEM U YMHOXKEHHEM).
AnreOpanyeckas (hopma KOMIUIEKCHOTO uncia. Poib mosisi KOMIUJIEKCHBIX YUCEN B
MaTeMaTuke (MMOHMMAaHUE TMOJs KOMIUIEKCHBIX YHCEN KaK pacIIupeHusl MO
JEHCTBUTEILHBIX YUCENT, OCHOBHAS Teopema anreopsl (popMyIupoBka)).

Hpyrue hopmbl NpeacTaBIeHUs KOMIUIEKCHBIX YHCEN, CBSA3b ATUX MPE/ICTABICHUN.
®opmyna MyaBpa. Moayiib KOMIUIEKCHOTO 4Kcia. CBOWCTBO MOJTYJIS.

KopHu n-oi1 creneHn n3 KOMILUIEKCHOTO YUCIa.

I'naBa 5. Aaredpa maTpuig

[Tonsitue konbua. Ipumepsr.

Konbo marpwuir.

DneMeHTapHble MaTPUILBI U 3JIEMEHTAPHbBIE TPEOOPA30BAHUS.

OoOpatHas matpuna. CyliecTBOBaHHE OOPATHON MaTpUIbl IS 3JIEMEHTapHOM
MaTpULIBI.

Onpenenurens  NPOU3BEICHUS  MATPUIBl M 3JIEMEHTAapHOM  MaTpHULIBL.
Onpenenurens NPOU3BEACHUS IBYX MaTpPHIL.

KpuTtepuii cymecTBoBaHusi 0OpaTHOM MaTpHILIbI.

Haxoxnenne oOpaTHOW Matpuibl (ABa cmocoba: uepe3 anredpanyeckue
JIOTIOJIHEHUS U IIyTEM IPUINKCHIBAHUS €IMHUYHON MaTpPULIbI).

CBs3b CUCTEM JIMHEWHBIX YPABHEHUM U MATPUYHBIX YPABHECHUM.

I'maBa 6. Koib110 MHOT04JICHOB OT OJAHOM OYKBbI

[TocTpoeHue Konblla MHOTOYJIEHOB OT OAHOM OYKBBI Haja KojJblOM. CreneHb
IIPOU3BEIAEHUS MHOTOWICHOB.

Mmuorowien kak (yskuus. OmnpeneneHue KOpHsS MHorousjeHa. Teopema besy u
cnencteue u3 He€. Cxema [opnepa. Ciiyyan cOBHaJCHHS U HECOBIAJICHUS JBYX
ONPEEIICHN MHOTOYJICHA.

TeopeMa 0 AeJIeHHH ¢ OCTATKOM B KOJIbLIE MHOTOWIEHOB HaJ rosieM. OnpeneneHue
JETMMOCTA MHOTOYWIEHA HA MHOTOUJIEH.

Omnpenenenue HauOosbliiero oodmiero nenurtens. AnroputMm EBknupa. CBoiicTBa
B3aMMHOMNPOCTBIX MHOTOWIEeHOB. [IpUBOAMMBIE M HENPUBOAMMBIE MHOTOYJICHBI
HaJ 1aHHBIM 1osieM. CyIleCTBOBAHKUE U €IMHCTBEHHOCTh PA3JI0KEHHSI MHOTOUJIEHA
B ITPOU3BEICHUE HENPHUBOIUMBIX.

OcHoBHasi TeopeMa anreOpnl (0e3 mokazaTenbcTBa). PasznokeHne MHOroujieHa B
IPOU3BEACHUE HEIPUBOAMMBIX HAJ IOJEM KOMIUIEKCHBIX YHMCENI M HaJ IOJEM
JEUCTBUTENbHBIX YUCE.

®opMmanbpHas npousBojHas. [lokazarens KpaTHOCTH HENPUBOJAUMOIO MHOXKHTEJIS.
OtaesieHre KpaTHBIX MHOXKHUTENEH.
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[Iponenypa OThICKaHHS pallMOHATBHBIX KOPHEN MHOTOYJIEHA.

I'naBa 7. JIuHelHbIe MPOCTPAHCTBA

JImueninsle npoctpaHcTBa. Ilpumepsl. JluHelHas 3aBUCHUMOCTb W JIMHEWHAs
He3zaBUCUMOCTh. [loHsTre 6a3uca. [Ipumepsr.

PasmepHocTh mpocTtpaHcTBa. EAMHCTBEHHOCTH pasznoxeHus mo O0asucy. 3ameHa
O0azuca. Marpumia nepexoma. YTBepxkAeHUE: Tase X Tea =E. CnencrBusi.
N3meHeHne KoopIMHAT BEKTOpa MpHU Mepexojie K Apyromy o6asucy.
[ToanpocTtpanctBa. CymMMa M nepecedeHre noanpocTpaHcTB. Kpurepuii Toro, 4ro
L; siBrseTCcst mOANPOCTPaHCTBOM L.

Jluneiinass o00osouka. YTBepXkACHHE: BCsAKas JIMHEWHAs 000JI0UKa SBISETCA
MOJAMPOCTPAHCTBOM U BCSKOE MOIIMPOCTPAHCTBO SIBJSETCS JTMHEHHOM 000J0UKOM.
3aMKHYTOCTh MHOKECTBA MOANPOCTPAHCTB JAHHOIO MPOCTPAHCTBA OTHOCUTEIBHO
CyMMbl H niepeceyeHusa. CBA3b MEXKIY pPa3MEPHOCTIMHU IOANPOCTPAHCTB U
Pa3MEPHOCTSMU MX CyMMBbI M mepecedeHud. [Ipsmas cymma HOINPOCTPAHCTB.
CBs3p MEXIy pPa3sMEpPHOCTSAMH IOIAINPOCTPAHCTB M Pa3MEPHOCTBIO HX NPSIMOMN
CYMMBI.

N3omopdusm nuHelHbIX moanpocTpaHcTB. CBoiicTBa n3oMopdu3Ma JTUHEHUHBIX
HNOJIpOCTpaHcTB. M30MOphHOCTH MOANPOCTPAHCTB. YTBEPXKACHUE: OTHOILIECHUE
M30MOP(PHOCTH MOAIPOCTPAHCTB SBJIAECTCA SKBUBAJIEHTHOCTH.

Teopema 06 U30MOPPHOCTH JIMHEHHBIX IPOCTPAHCTB OJUHAKOBOM Pa3MepHOCTH.
I'naBa 8. J/Inneiinbie 0TOOpaKEeHUA

[lonarue nuHEMHOro oOTOOpaxkeHusa. SAapo u oOpa3 JTUHEUHOrO OTOOPAKEHUSI.
VYTBepxkaAeHHE: A1po U 00pa3 ABJISAIOTCS JMHEHHBIMU MOANPOCTpaHCTBaAMU. PaHr u
nedekT JHuHeMHoro oroOpaxeHusa. CBA3p paHra © JAeekra JMHEWHOTO
OTOOpPaXKEHHUS C PA3MEPHOCTHI0 KOHEYHOMEPHOIO MMPOCTPAHCTBA-POOOpa3a.
Martpuia nuHeiiHoro npeobpazoBanus B 6asuce. M3MeHeHHe KOOpaUHAT BEKTOpa
npu  JCHUCTBUM HA HEro JHMHEWHOro oToOpaxkeHus. H3meHeHue MaTpullbl
0TOOpakeHUs MIPH Mepexoe K Ipyromy Oas3ucy.

OTHouIeHHe MOoAOOMs MaTpull. YTBEpXKICHUE: OTHOIICHHWE MOJ00UsS MAaTpHIL
SBJISIETCS DKBUBAJIEHTHOCTBIO.

CoOCcTBEHHbIE 4YHMCIa W COOCTBEHHBIE BEKTOpPbI JMHEHHOrO OTOOpaKeHUS.
XapakTepUCTUUECKUM MHOTOUYICH. PAaBEHCTBO XapaKTEPUCTUUECKUX MHOTOUYJICHOB
MOA0OHBIX MaTPHII.

Teopema: 4yncio sBisieTCs COOCTBEHHBIM YHCIOM JIMHEHHOTO MpeoOpa3oBaHUs
TOrAA M TOJBKO TOIZAA, KOTZAa OHO SBIIAETCS KOPHEM XapaKTEpUCTHYECKOTO
MHOTOYJIEHa 3TOT0 MPeoOpa30oBaHMUsL.

Kpurepuii nogoOusi Marpuubl JIMHEWHOrO MpeoOpa3oBaHUs JUATOHATBHON
Martpuie. CieacTBue.
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I'maBa 9. EBKJINAOBBI IPOCTPAHCTBA

EBKAMAOBB MPOCTPAaHCTBA M MOANPOCTpaHCTBA. MX CBSI3b C TreoMeTpHeil.
YHuTapHBIE IPOCTPAHCTBA.

HepaBenctBo Kommu. CrnenctBue. [lnmHa BekTopa. Teopema KOCHUHYCOB.
CrnencTBusi.

OpTOoroHanbHOCTh BEKTOPOB. IIpoliecc opToroHanin3anuu.

OproHopmupoBanHblid  0aszuc. CyliecTBOBaHHE OPTOHOPMHUPOBAHHOTO Oa3uca
€BKJINI0BA IPOCTPAHCTBA.

CkansipHoe Ipou3BeIcHIE B OPTOHOPMUPOBAHHOM Oasuce.

N3oMopdu3m eBKIUA0BBIX TPOCcTpaHCTB. Teopema 00 n30MOPHHOCTH €BKIUIOBBIX
MIPOCTPAHCTB OJAMHAKOBOW pa3MEPHOCTH.

[ToanmpocTpaHncTBa €BKJIMAOBA MNPOCTpaHCTBA. (OpPTOroHaNIbHOE JOMNOJHEHUE,
CBOMCTBA OPTOTOHAJIIBHOTO JOTIOJHEHHUS.

['pynna oproroHanbHbIX MaTpull. OpTOroHaNbHBIE MATPULIBI KaK MATPHUIIbI
repexo/a.

Cummetpuueckne npeoOpasoBanus. Cummerpuueckue maTpuibl. CBS3b MEXIY
CUMMETPUUECKUMH MPEoOpa30BaHUSIMU U CUMMETPUUYECKUMU MAaTPUIIAMHU.
XapakTepucTUIECKue KOpHU CUMMETPUUYECKOTO npeoOpa3oBaHMsL.
CyliiecTBOBaHUE OPTOHOPMHUPOBAHHOTO 0a3uca, COCTOSIIETO M3 COOCTBEHHBIX
BEKTOPOB CUMMETPUYECKOTO NMpeoOpa3oBaHMUsL.

OproronanbeHble npeodpa3oBanus. KaHOHMUYECKUI BU MaTPUIbl OPTOTOHAIBHOTO
npeoOpa3zoBaHusl.

I'naBa 10. Teopusi yuceJ

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

[Ipocteie uncna. Teopema EBkina 0 6ECKOHEYHOCTH MHOMXECTBA MPOCTHIX YHCEIL.
CymiecTBOBaHME U €AMHCTBEHHOCTD PA3JIOKEHUS HA MPOCTHIE MHOKUTEIH.

Knaccel BpIUETOB 1O JAHHOMY MOAYJIIO. PemieHue cpaBHEHUH INEPBOM CTEICHU.
CpaBHEHUS U UX OCHOBHBIE CBOMCTBA.

Kosbio BerueToB. Ilone BbryeToB 1o mpoctomy monayito. I[IpuBenenHas cucrema
BbIUETOB. Teopemsbl Ditnepa, Pepma u Buiibcona.

CpaBHeHUs C OJHMM HEHW3BECTHbIM. [IpuMeHEHuE CpaBHEHUW K PEIICHHUIO
nuo(aHTOBBIX ypaBHEHUW TepBoil cteneHu. CHUCTEMBl CpaBHEHUN, KHUTalCKas
TeopeMa 00 ocraTkax. CpaBHEHHS MO MPOCTOMY U COCTABHOMY MOJYIIIO.

Pemienne cpaBHeHMil BTOpoMl creneHH. KBaaparwuHble BbIYETHL. 3aKOH
B3aMMHOCTH KBaJIpAaTUYHBIX BHIUETOB.

OyHkuus Jitsiepa, €€ BBIYUCIECHUE U IPUMEHEHUE.

Oyukius Mébuyca. @opmyna obpaiienus Méduyca.
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[lepBooOpa3Hbie KOPHU M UHACKCHI. JIUCKPETHBIH JIorapudm.

I'naBa 11. KBagpatuunbie ¢gopmbl

[Tonstue kBaapatuuHOU opmbl. JImHEHHAsS 3aMeHa OYKB KBaJApaTUIHOW (hOPMEI.
N3menenune matpuiisl popmsl mpu 3amene 0ykB. CrencTBue.

Merton Jlarpanya npuBeaeHs KBaApaTUIHON (GOPMbI K KAHOHUYECKOMY BUTY.
HopmanpHblit BuA KBagpatuyHoW ¢opmbl. [IpuBOgMMOCTh €HCTBUTENBHOMN
KBaJIpaTUYHOU (POPMBI K HOPMATIBLHOMY BHUJLY.

[IpuBeneHue kBaapaTUIHOW (POPMBI K TJIABHBIM OCSIM.

3aKOH MHEPLMH KBaIPATUUHBIX (POPM.

[TomoxxutenbHO  OmpenenEHHbIE  KBaApaTWUyHbie  (OPMBL. Y TBEpXKICHUE:
NeHCTBUTENbHAS KBajpaTuyHas (opma SIBISETCS IMOJIOKHUTEIBHO OINpeaeIEHHON
TOrJa W TOJBKO TOTAa, KOTJAa Ha HEHYJIeBBIX Ha0Opax OHa MPUHUMAET
ITOJIO’KUATEJIBHBIE 3HAYEHUS.

Kputepuii CunbBecTpa MoJI0KUTEIbHON ONPEAeIEHHOCTH KBaIpaTUHUHOU (POPMBI.
CBs13b KBaPATUYHBIX (POPM U CKAJISIPHOTO MPOU3BEICHHUS.

CUMMETPUYECKOTO MPE0OPa30BAHUS.

I'naBa 12. ’Kopaanosa popma matpuig

KopHeBbIe BEKTOPBI M KOPHEBBIE MOAIPOCTPAHCTBA.

Pa3noxenue npocTpancTBa B MPAMYIO CyMMY KOPHEBBIX HOANPOCTPAHCTB.
XKopnanosa ¢opma MaTpullbl JUHEHHOro MpeoOpa3oBaHUs, HMMEIOIIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAYEHUE.

EAMHCTBEHHOCTH KOPAaHOBOM (hOPMBI MAaTPUIIBI TPEOOPA3OBAHHUS.

I'nmaBa 13. OcHOBBI TEOpPUM TPy

[Tonyrpynnel. CpoiictBa creneHeil. Ilonsitue rpynmsl. [Ipocreiimme cBoiicTBa.
Kpurepnii rpynmnsi.

[Toarpynmsl. [Toarpynmna 4€THBIX MOJCTaHOBOK.

N3omopdusm rpynm. [Ipumepst. Teopema Kanu.

CwmexHble Knacchl. Paznoxkenue rpynnsl 1o noarpynne. Teopema Jlarpanxka o
JNEIUMOCTH TOpsAJKa TIPYNIbl Ha IOpAXOK noarpynnsl. Ilopsaok sinemMeHra.
[Mukinueckue rpynmnsl. lloarpynmel mukaudeckux rpymmn. CTpoeHue Tpynn
IIPOCTOTO NOPSIKA.

Hopmaneubeie moarpynmsl. [Ipumepsl HOpMmanbHBIX noarpynn. KoHTprnpumepst.
HopmanbHocte moarpynn wusjaekca 2. Ilonsitue dakToprpynnbl u - €ro
KOppeKTHOCTb. [IpuMepsl mocTpoeHus paxkToprpyIil.

[Tonsitue romomopduzma rpyni. Teopema o romomopduszme rpymi.
BoccTranosneHune noArpymnisl B mpoodpase u3 noArpymnmsl B oopase.

OtHomeHne comnpsbkeHHOCTH B rpynne. CBOWCTBAa CONPSKEHHBIX 3JIEMEHTOB
rpynnbl.  LlenTpanuzarop asnementra. Teopema 00 WHAEKCE LEHTpalIM3aTopa
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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. Uro Ha3bIBAETCS PELIEHUEM CHCTEMBI YPABHEHU M ?
2. Pemure cucremy ypaBHeHM MeToaoM ['aycca

X — X, + X3 =3,

2%, + X, + X3 =11,

X + X, + X3 =8.

3. Umerotcs Tpu 6anka 1, 2 1 3, K&Kl U3 KOTOPHIX HAYUCIIAET BKJIAIUUKY
oTpeeIEHHBIA TOI0OBOM MPOIEHT (CBOM Uil Kaxaoro 6anka). B nayane rona 1/3
BKJIaga pasmepom 6000 neH.ex. Biaokwiam B OaHk 1, 1/2 Bkmama — B OaHk 2 W
OCTAaBIIIYIOCS YacTh — B 0aHK 3 M K KOHIy TOJla CyMMa 3THX BKJIaJJOB BO3pOcia JI0
7250 nen.en. Ecnu Obl mepBoHavanbHO 1/6 Bkiaga monoxkuiu B Oask 1, 2/3 — B
Oank 2 u 1/6 Bkiama — B 0aHK 3, TO K KOHIly TOJla CyMMa BKJIaJa COCTaBWiIa Obl
7200 nen.en.; ecim Obl 1/2 Bxiaga moJiokuiau B 6aHk 1, 1/6 — B 6ank 2 u 1/3
BKJIajla — B 0aHK 3, TO cyMMa BKJIaJ0B K KOHILy rojia cocTaBuiia Obl BHOBH 7250
neH.en. Kakoit mpoleHT BhITIauMBaeT Kax bl OaHK?

Teopusi onpenenuresneit. Ilpasmino Kpamepa pemieHust cucreM JIMHEHHBIX
YPaBHEHM

1. Kak BBIMUCIUTE ONPEAETUTENH BTOPOTO MOPsAIKa?

2. Kak BBIUMCIUTD ONPECIUTENb TPETHETO MopsaKa?

3. Kak BbIYHCINUTE OnpeieTuTeNbh 4eTBEPTOro MopsiaKa?
4. BprauciuTe onpenenuTenu:

123 4 1224

11 1 3

T P PN 2 B N S

a)3 -16° 2) ’ )34 1 2° B)l oo 21|
v 412 3 0030
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5. Pemmre cucreMy ypaBHEeHHM
X — X, + X3 =3,
2% + X, + X3 =11,
X, + X, + X3 =8,

npuMeHuB TeopeMmy Kpamepa.

ApudmMeTnyeckne BeKTOPHbIE MPOCTPAHCTBA

-> o> >
1. BersicHuTe, ABIAIOTCA 1M BEKTOPHI @, a,, &g JTUHEWHO 3aBUCUMBIMMU:

a) 8 =(2,-13), a, =(L4,-1), a; =(0;-9;5);

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

2. Bekropwt e1=(1, 1, 1), e2=(1, 1, 2), es=(1, 2, 3) u x=(6, 9, 14) 3amanbl CBOUMHU
KOOpJIMHATaAMH B HEKOTOPOM Oa3uce ITOKa)XUTE, YTO BEKTOPHI €1, €2, €3 CaMu
o0pa3yroT 0a3uc U HalIuTe KOOPUHATHI BEKTOPA X B 3TOM Oa3uce.

3. Kakyto MaTpuily Ha3bIBalOT pacIIUPEHHON MaTpULIe CUCTEMBI?
4. Haiinute oOmiee pemieHre W (yHIAMEHTAIBHYIO CHCTEMY PELICHUUN IS

CUCTEMBI YPABHEHUN
X, +4X, +2X3 —3Xs =0,
2%, +9X, +5X5 +2X, + X5 =0,
X, +3Xy + X3 —2X, — 9% =0.
5. Metonom IMaycca pemure cucteMy U HaluTe Bce €€ 0a3uCHbIE pelieHUs
X, +2X, —2X53 + 3%, =6,

KommiekcHble yncaa. AjnredpanyecKkue MHOTO4JIEHbI

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

Zy
Ly =Ly, L1Zyy —
2
2. KoMmiuiekcHble yucia z, =1-1i, z, = —J3-i MpeACTaBbTE B
. . Z
1oKa3aTeabHOi popMe U HaluTe 2,2, 1 — .
y
2
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L+ i)

4. BpImoaHUTE apuPpMeTHUECKUE ACHCTBHS HaJl KOMIUIEKCHBIMU YHCIaMHU:

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

5) 3\/(2—2i)4+72+4i, N i/(1+\/§i)6—60+2i_
@-2if +5i (2-if -6+9i

3. Beruucnure

n) 3/64v2(1+3i); e) 3/64v2(\3+i).

5. PemmTe B KOMIIJIEKCHBIX YHCJIaX KBaJIpaTHBIC YPABHCHUS:

a) 22 +z+1=0; 0) 22+32+§:0;

B) 22 -52+6=0; r)z°-22+5=0.

Aareopa marpuun. CBs3b CHCTEM JIMHEHHBIX YPABHEHUH W MATPUYHBIX
YPaBHEHM U

1. Bceraa i MOKHO HallTH MPOU3BECHUE JIBYX MaTpuIl?

2. BepHo 11, 4TO a)A+B =B+ A4, 0) A(B + C) = AB + AC;
¢) AB = BA; 1) A(BC) = (4B)C;
e) AE = EA.

4. JIns kakux MaTpUIl ONpeIeJieHa Onepanns BO3BEICHUS B CTETICHb?
0 -11

10-1
jHBzZ 1 3.

5. Beranciure nponssenenue A - B eciu 4 =[

213
0 -23
-10 1 3
6. Haitnure AB u BA , eciu A=( j HB:[ j
12 2 -1
012
7. Haitmure 4% A={-1 3 1|,
302
8. Pemuyre MaTpUUHBIE YPABHEHHUS:
2 1 1 0 7 4 3 2 8
a) X = ; 06) X =1 1/
11 8 1 2 11 0 -1
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Bomnpocsl k 3k3amMeny 1o aucuuiuiage (1-i cemectp)

1. Merong T'aycca: mnoka3aTelnbCTBO TEOPEMBI O BO3MOXKHOCTH MPUBEICHUS
CUCTEMBI K TparnenougaibHoMy BUay. OOIIee U 4acTHOE pellieHuUE.

CaoiicTBa nepectaHoBOK. CBOIMCTBA MOJICTAHOBOK.

[lonsiTue onpenenuTens, ero CBOUCTBA.

MuHopb! 1 airedpanyeckue 10noJiHeHus. Pa3noxenue onpeaeauTens.
Teopema Kpamepa.

Omnpenenutens Banaepmona.

7. TloHsTME apu(PMETUUYECKOTO MPOCTPAHCTBA, ONPEAEIICHNS JIMHEWHO 3aBUCUMOM

o0k whN

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. DxBUBaJIEHTHBIE CUCTEMBI BEKTOPOB: MX CBOWMCTBA, I0KA3aTEIHCTBO PABEHCTBA
PAHTOB SKBUBAJIEHTHBIX CUCTEM.

11. Teopema o paHre MaTpHULIbI.

12. PaBeHCTBO pPAaHIOB CHUCTEMBI CTPOK W CTOJOIOB MaTpuisl. HemsmeHHOCTH
paHra mnpu 3JIEMEHTapHbIX NpeoOpazoBaHUsX MaTpulbl. [lepedncienue 6a3ucos
CUCTEMBI BEKTOPOB.

13. Kpurepuii Toro, yTo onpeaennuTenb KBaApaTHOW MaTpulibl paBeH (.

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

15. CucrteMbl HEOAHOPOJHBIX JIMHEMHBIX ypaBHeHMWIl: Teopema Kponekepa-
Kanemnmm; CBSI3b € COOTBETCTBYIOIIEW CHUCTEMOM 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 xonpbua. [lorstre momnst. lenurenu Hyss B KOJbIE U MX OTCYTCTBUE B
none. [Ipumepsl.

19. TlocTpoenue nosust KOMIJIEKCHBIX YMCeT.

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

21. 3BneueHue KOpHA N-0il  CTENEHM U3  KOMIUIEKCHOTO  4YHClIa B
TpUroHomeTpuueckon popme. Pacnonoxxenne KopHel Ha MIOCKOCTH.

22. I'pynna xopHeit u3 enuHulibl. [loHsITHE MEPBOOOPA3ZHOTO KOPHS, TPUMEPBI.
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Bonpochl Kk 3k3aMeHy 10 AucuMIIMHe (2-i ceMecTp)

1. [eiictBus ¢ matpunamu. Kosblio KBaapaTHBIX MaTpUL HaJl KOJBLIOM.

2. DneMeHTapHble MaTpullbl. CBSi3b  DJIEMEHTAPHBIX MpPeoOpa3oBaHUM C
AJIEMEHTAPHBIMUA MAaTPULIAMHU.

3. PaHr npousBeaeHuss MaTpPHII.

4. Onpenenurtenb MPOU3BEICHUS MATPUII.

5. Kpurtepuit obpatumoctn KBajapaTHOW MaTpuillbl Haja moneMm. [loctpoenue
0oOpaTHOM MaTPHIIEI CIIOCOOOM, CBSI3aHHBIM C alITeOPandECKUMHU TOTIOTHCHUSMH.

6. Kputepuit oOpatumoctu KBaapaTHOW MaTpuilbl Hajy moieMm.  Crocob
MOCTPOCHUS OOpaTHOM MAaTpUIbl, CBSA3AHHBIA C MPHUIHMCHIBAHUEM €IUHUYHON
MaTpULBIL.

7. TlocTpoeHue KoJblla MHOTOWJIEHOB OT OJJHOM OYKBBI HaJ| KOJIBIIOM.

8. Teopema o neneHHM ¢ OCTaTKOM JJIsl KOJIblIa MHOTOUJICHOB HaJ| MOJIEM.

9. Mmuorowren kak ¢pynknms. Cxema ['opraepa. Teopema besy. Teopema o gucie
KOpHe#. JlocTaTouHble yCIOBHS COBNAACHHUS IBYX ONPEIACICHUI MHOTOYJIEHA.

10. HanGonpmmii oOmuid JenuTenh JIBYX MHOTOWICHOB. AnTopuT™M EBKImpa.
ACCOLMUPOBAHHOCTH HAUOOIBIINX OOIIUX JICTUTEIICH.

11. Paznoxxennie HOJI. Kpurepuii B3aumHOi mpocTtoThl. CBOHCTBa B3aMMHO
IIPOCTBIX MHOT'OYJIEHOB.

12. [lonsiTHE NPUBOAMMOIO MHOrOuYJeHa HaJ TnojeM. BzauMmHasg mpocrota
HEIPUBOJAMMBIX HEACCOLIMUPOBAHHBIX MHOrOWwieHOB. TeopeMa 0 pa3noxeHUu
MHOTOWIEHA HaJ MO0JIEM B MTPOU3BEIEHNE MHOTOYJIEHOB, HENPUBOAUMBIX HAJ ATUM
MIOJIEM.

13. KpatHOCTh HENPUBOAMMOTO MHOXHUTENS B KaHOHHYECKOM Pa3IOKEeHHU
MHOTOWIEHA; €€ CBSI3b C KPAaTHOCTBIO 3TOr0 MHOXUTENS B IPOU3BOJHON.
OtaesieHne KpaTHBIX MHOXKUTEJEH.

14. ®opmynupoBKa OCHOBHOW TEOpPEMBbI alreOpbl KOMIUIEKCHBIX uucen. Bun
HEMPUBOJAMMBIX MHOTOWJIEHOB HAJ[ MOJSIMH KOMIUIEKCHBIX U JEHCTBUTEIbHBIX
yucen.

15. TloHdaTtne JIMHEMHOrO NPOCTPAHCTBA. ba3sUC KOHEYHOMEPHOIO JIMHEHMHOIO
npocTpaHcTBa. PaHr cucTeMbl BEKTOPOB B KOHEYHOMEPHOM IPOCTPAHCTBE.
KoppekTHOCTh onpeneneHus pasra.

16. 3amena ©6a3uca B KOHEYHOMEPHOM JIMHEMHOM MpocTpaHcTBe. Marpuia
nepexojia. CBsA3b MEXIy KOOpAUHATAMH OJHOTO BEKTOpPa B pa3HbIX Oa3ucax.

17. IMoanpocTtpancTBa JAWHEHWHOro mpocTtpaHcTBa. CyMma NOANPOCTPAHCTB.
[lepeceuennie mnoampocTpaHcTB. CBS3b Pa3sMEPHOCTH CYMMBI C Pa3MEpPHOCTHIO
NepeCceyeHHUs.

18. ITocTpoenune 0a3uca CyMMBbl ABYX MOANpOCTpaHcTB. IlocTpoenue Oas3uca
NIEpECEUEHHUsI IBYX HNOAIPOCTpaHCTB. [IpsiMas cymma noANnpoOCTPaHCTB.
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19. Hzomopdusm IuHEHHBIX TPOCTPAHCTB.

20. Jluneitapie oToOpakenus. Aapo u oOpa3. Teopema 0 CBS3M MEXKIYy PAaHTOM H
nedekToM JuHEHHOTOo oToOpakeHus. CrocoObl ompeaeneHus (BBEACHHS)
JUHENUHOTO OTOOpAKEHHUS.

21. Marpunia JiuHEHHOro mnpeoOpa3oBaHUs KOHEYHOMEPHOTO  JIMHEWHOTO
IPOCTPAHCTBA W €€ M3MEHEHUs NIpU Iepexoae K apyromy Oasucy. IlonoOnbie
MaTpPHILIBL.

22. Tlonstue anreOpbl. AnreOpa MHOTOYJICHOB OT OJHOM OYyKBBI HaJ IOJIEM.
Anrebpa KBaapaTHBIX MaTpwil Haa moigeM. M3omopdusm anrebp. Anredpa
JUHEHHBIX MPeoOpa3OBaHWM JIMHEWHOTO TIPOCTPAaHCTBA U €€ u3oMophu3Mm
HOJXOAIIEeH anredpbl MaTpuL.

23. CoBnajieHuE XapaKTEPUCTUUECKUX KOPHEW U COOCTBEHHBIX YHMCEJ JIMHEHHOTO
npeoOpazoBanus. JIMHeWHas HE3aBUCUMOCTb CHCTEMbl COOCTBEHHBIX BEKTOPOB,
NPUHAAIEKAIINX [MONAPHO Pa3IMYHbIM COOCTBEHHBIM 3HaueHUsIM. COOCTBEHHbIE
MOJANPOCTPAHCTBA.

24. Kpurtepuii TOro, 4tro marpuia mnomoOHa auaroHanbHOW. VIHBapuaHTHBIC
MOANPOCTPAHCTBA.

25. Onpenenenue eBKINI0Ba npoctpaHcTBa. Oproronanusanus. CyliecTBoBaHUE
OpPTOHOPMUPOBAHHOTO Oa3uca.

26. OmpezneneHue  €BKJIMJOBA  IPOCTPAHCTBA.  BhIUUCIEHHE  CKAJSAPHBIX
IIPOU3BEJCHUIN B MPOU3BOJIBLHOM Oa3uce. Boluncienne ckaasipHbIX TPOU3BEACHUI
B OPTOHOPMHPOBAHHOM 0Oa3zuce. I3oMopdu3M eBKINI0BBIX MPOCTPAHCTB.

27. TlognmpocTpaHcTBa €BKJINI0BA MIPOCTPAHCTBA. Hononnenune
OPTOHOPMHUPOBAHHOTO 0a3zuca MOANPOCTPAHCTBA JO OPTOHOPMUPOBAHHOTO Oasuca
npoctpaicTBa.  OproroHasibHOe — AomnonHeHwe. (CBONCTBA  OPTOTOHAIBHBIX
JOTIOJIHEHU .

28. HepaenctBo Komu. Onpenenenust ATuHBI BEKTOpa U yIila MEXAY BEKTOPOM
U oAnpocTpancTBOM. X koppekTHOCTh. HepaBeHCTBO TpeyrojabHUKa.

29. OpToroHanbHBIE MATPHUIBI KaK MaTpPUIBI TepexoJa B  EBKIHIOBOM
npoctpaHcTBe. CUMMETpHUYECKHE MPeoOpa3oBaHusl €BKIMIOBBIX TPOCTPAHCTB.
CymecTBoBaHWE WHBAPUAHTHBIX MOANPOCTPAHCTB pa3MepHocTH | wmimm 2 B
JMHENHOM MPOCTPAHCTBE HAJ MOJEM JACHCTBUTEIBHBIX 4ucesl. OpTOroHalbHbIE
npeoOpa3oBaHus €BKIUIOBBIX IPOCTPAHCTB.

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

1. [Hdenumocth 1enbix uyucen. JleaeHnwe ¢ ocratrkoM. AnroputMm EBkiauna.
Pasznoxenne HO/I. Kpurepuii B3aMMHON IPOCTOTHI.

2. Ilpocteie uncna. Teopema EBkimaa o O€CKOHEYHOCTH MHOXKECTBA MPOCTHIX
yucell. CyliecTBOBaHUE U €AUHCTBEHHOCTD PA3JIOKEHUS Ha TPOCTHIE MHOKHUTEH.
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3. Kuaccel BeIueTOB MO JaHHOMY MOJYJIIO0. Perienre cpaBHeHHI IEpBOil CTETIEHHU.
CpaBHEHHSI U UX OCHOBHBIE CBOMCTBA.

4. Konpuo BberueroB. [lone BeueTOB 1Mo mpocromy Moayiwo. llpuBeaeHHas
cucrema BeiueToB. TeopeMmsl Ditniepa, Pepma u Bunbcona.

5. CpaBHeHMs ¢ OJHMM HeU3BeCTHbIM. [IpuMeHeHHe CcpaBHEHUN K PEIICHUIO
Tuo(paHTOBBIX ypaBHEHUM TmepBoil cteneHu. CUCTeMbl CpaBHEHUMN, KHUTaiickas
TeopeMa 00 ocraTkax. CpaBHEHHS MO MPOCTOMY U COCTABHOMY MOJYIIIO.

6. Pemenune cpaBHeHnuit BTOpoil cremenu. KBagpaTnyHble BBIUETHI. 3aKOH
B3aMMHOCTH KBaJIPaTHYHbBIX BHIYETOB.

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

8. ®yukiusa Mébuyca. @opmyia obparieHus Méduyca.

9. TlepBooOpa3Hbie KOPHU M UHIIEKCHI. JIMCKPETHBIN Jorapudm.

10. Tlonstue xBampatuuHod ¢dopmbl. JluHeitHas 3ameHa OyKB KBaJIpaTUYHOU
dbopmbl. I3MeHenne matpulibl GopMbl IpH 3aMeHe OykB. CieacTBue.

11. Meron Jlarpanxa mnpuBEAEHUS KBagpaTHYHONM (POPMBI K KAHOHUYECKOMY
BU]TY.

12. HopmaneHblii BUI KBaapaTU4IHON (opMbl. [IpuBOAMMOCTH AEHCTBUTETHHOU
KBaJIpaTUYHOU (POPMBI K HOPMAIBLHOMY BHJY.

13. [IpuBeaenue kBagpaTUUHON POPMBI K IJIABHBIM OCSIM.

14. 3akoH MHEPIUU KBAAPATUIHBIX (HOPM.

15. TlonoxxuTenbHO oONpene€HHbIe KBaApaTU4Hbie (OPMBI. Y TBEpPKICHUE:
JEUCTBUTENbHAS KBaJpaTU4yHas (opMa SIBISECTCA MOJIOKUTENBHO ONPENeIEHHON
TOTJa W TOJbKO TOI/A, KOIJIa Ha HEHYJEBbIX HA0Opax OHAa MPUHUMAET
MOJIOKUTENIbHBIE 3HAYEHUS.

16. Kputepuii CunbBecTpa TOJOXHUTEIBHON ONPEACIEHHOCTH KBaJIpaTUYHOM
bopMmBL.

17. Cas3b KBaApaTUYHBIX (HOPM U CKATSIPHOTO MTPOU3BEICHUS.

18. cummeTpHudecKoro mpeodpa3oBaHus.

19. KopHeBbie BEKTOPHI M KOPHEBBIE MOANPOCTPAHCTBA.

20. Pa3znoxenne MpoCcTpaHCTBa B MPSIMYIO CYMMY KOPHEBBIX TOIIPOCTPAHCTB.

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

22. ENMHCTBEHHOCTH JKOP/IaHOBOM (hOPMBI MAaTPHIIHI TPE0oOpPa30BaHMUS.

23. Tlonyrpynnsl. CBoiicTBa cteneneit. [lonstue rpynmnsl. [Ipocreiinme cBoicTBa.
Kpurepuii rpynisr.

24. Tloarpynmsl. [Toarpynma 4eTHbIX MOJICTAHOBOK.

25. NUzomopdusm rpymi. [Ipumepsl. Teopema Kamnu.

26. Cmexuble kiaccel. Pa3noxkenue rpynmnsl o noArpynme. Teopema Jlarpanxka o
JEIUMOCTH MOpSAAKa TIPYyNNbl Ha MNOPAAOK mnoarpynmnsl. [lopsiok 3ieMeHTa.
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[uknnueckue rpynmnsl. [loarpynmel mukaudeckux rpymmn. CTpoeHue Tpynn
IPOCTOTO MOPSAJIKA.

27. Hopmanbuble noarpynmsl. [IpuMepsl HopManbHbIX oArpyni. KoHTpnpumMepsl.
HopmanbHocts moarpynn wunuekca 2. Ilonsitue dakToprpynmbl U €ro
KOPPEKTHOCTh. [IpuMepsl mocTpoeHus GpaxToprpyIil.

28. Ilonsarue romoMopdusma rpyti. Teopema o roMmoMophu3Me TPYIIIL.

29. BoccraHoBieHHe MOATPYIIBI B MpooOpa3e U3 MOATrPyMIbl B 00pase.

30. OtHomeHne compsKeHHOCTH B rpymie. CBONCTBA COMPSIKEHHBIX 3JIEMEHTOB
rpynmel.  LlenTpanuszarop snementa. Teopema 00 HHAEKCE LEHTpaIM3aTOpa
aJeMeHTa KOHe4YHOW rpynmbl. lleHtp rpymmsl.  HerpuBuansHOCTH LEHTpa p-
IPYIIIIBIL.

31. CymiecTBOBaHHE B KOMMYTATHUBHOM TpyIINE MOPsAKA JEISIIETOCs Ha MPOCTOE
p snementa mnopsaka p. dopmynupoBka Teopembl CuitoBa. JloKa3aTeabCTBO
TeopeMbl CHIIOBA B YaCTH «CYIIIECTBOBAHUEY.

32. llpsambie mpowsBeneHus rpymi. Kputepwii pas3nokeHus TPYIIbI B MPSIMOE
IIPOU3BEJEHUE CBOMX NOArpynil. TeopeMa 0 CTpOEHUH KOHEUHBIX KOMMYTaTUBHBIX

TPYIIIL.

Metoanueckue YKazaHusd 11 OﬁyanOIIII/IXCﬂ M0 OCBOCHHIO JTUCIHUILIIMHBI

Opranusys cBoio yueOHYI0 padoTy, CTyA€HThI 1OTKHBI:

Bo-nepsvix, BBIIBUTb PEKOMEHAYEMBIH pPEXHM M XapakTep YydeOHOM
paboTHl MO M3YYEHHUIO TEOPETUUYECKOTO Kypca, MPaKTHYECKOMY HMPHUMEHEHUIO
M3YYEHHOTO MaTepuana, Mo BBHIMOJTHEHUIO 3aJaHUN [JIsI CaMOCTOSITEIbHOMN
paboTHI, 10 UCIIOIB30BAHUIO HH(OOPMALIMOHHBIX TEXHOJIOTHH U T.1.

Bo-emopuix, 03HAKOMHUTBCS C YKa3aHHBIM B METOJAMYECKOM MaTepHae Mo
JUCLUUIIMHE TIepeYHEeM Y4YeOHO-METOJAMUYECKUX H3JJaHUM, PEKOMEHAYEMbIX
CTyJIEHTaM JJIs MOJTOTOBKU K 3aHSTHUSIM U BBINOJHEHHUS CaMOCTOATEIbHOMN
paboThl, a TakXXe C METOAUYECKHMH MaTepuajaMh Ha OyMaXXHbIX W/UIU
DJNIEKTPOHHBIX HOCHUTENSIX, BBIMYIICHHBIX Kadeapoil CBOMMHU CHJIAMH U
NpeIoCTaBIsieMbIe CTYASHTaM BO BPEMsI 3aHATHUH.

CamocTosiTenbHasgs paboTa CTYAEHTOB, MPEAYyCMOTPEHHAas Yy4EOHBIM
IUTAHOM, JOJDKHA COOTBETCTBOBATH Oosiee TIyOOKOMY YCBOEHHIO HM3y4aeMOTO
Kypca, (opMuUpOBaTh HABBIKM HCCIIEIOBATENbCKOW pabOThl U OPUEHTUPOBATH
CTYJEHTOB Ha yMEHHE MPUMEHATh TECOPETUUECKUE 3HAHUS HA MPAKTHKE.

1. Padora ¢ yuyeOHbIMU mocoOusiMu. J[JI1 MOTHOLIEHHOIO YCBOEHUS Kypca
CTYACHT JOJDKEH, IMPEeXJEe BCEro, OBIAJAETh OCHOBHBIMHU TOHSATUSMHU 3TOM
aucumuInHeL. HeoO0XomMo yCBOUTH ONpeAeeHUs] U TOHATHS, YMETh MPUBOANUTD
UX TOYHBIC (POPMYIHUPOBKH, MPUBOIUTH MPUMEPHI OOBEKTOB, YIOBICTBOPSIIOIINX
TOMY orpeaesieHno. Kpome Toro, Heo0XoauMO 3HaTh KPYr (PaKTOB, CBSI3aHHBIX C
JNaHHBIM TOHATHEM. Tpebyercss Takke 3HATh CBSI3U MEXKAY MOHSATUSMH, YMETh
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YCTAaHABJIMBAaTh COOTHOIIEHUS MEXIYy KilaccaMd OOBEKTOB, OMHUCHIBAEMBIX
Pa3JIMYHBIMU MOHATHUSIMU.

2. CamocrosiTeqibHOe u3yuyeHue TeM. CamocTosaTeNbHas padoTa CTy/IEeHTa
SBJIIETCSI BAXKHBIM BHUJOM JCSTEIBHOCTH, TO3BOJISIONIMM XOpOIIO YCBOUTH
U3y4yaeMblii TpeIMeT M OJHUM U3 YCJIOBHM JOCTHXKEHHS HEO0O0XOJUMOTO
KayecTBa IMOJATOTOBKM U MpodeccuoHaIbHON NMEPEenoJroTOBKH CHEIHAIUCTOB.
OnHa mpeanosiaraerT CaMOCTOATENIBHOE H3YYEHHE CTYJEHTOM PEKOMEHJIO0BaHHOM
y4eOHO-METOIMUECKON JIUTepaTyphl, pPa3IUYHBIX CIPABOYHBIX MAaTEPHUAIOB,
HanucaHue pedeparoB, BHICTYIUICHUE C JIOKJIAJIOM, MOATOTOBKY K JIGKIIMOHHBIM U
MPAKTUYECKUM 3aHATHUSIM, TOATOTOBKY K 3a4€Ty U YK3aMEHY.

3. IloaroroBka K mNpPaKTHYeCKMM 3aHATUSAM. [Ipu moaroroBke k
MPAKTUYECKUM 3aHSATHSIM CTYJIEHTaM PEKOMEHAYETCS CJeJ0BaTh METOAUYECKUM
PEKOMEHIAIMAM I10 padoTe C Y4eOHBIMU MTOCOOUSIMH, IPUBEICHHBIM BHIIIIE.

4. CocraBjeHue rioccapusi. B riioccapuil JOJKHBI OBITH BKJIIOUYEHBI
OCHOBHBIE TIOHSITUSA, KOTOPBIE CTYJIEHTHl H3y4alOT B XOJIE CAMOCTOSITEIbHOMI
paboThl. {151 MOTHOTHI UCCIIEIOBAHUSI PEKOMEHIYETCsl BIIUCHIBATh B IJI0CCapUil U
T€ TEPMUHBI, KOTOPBIE CTYJIEHTaM OyJyT PACKPBITHI B XOJI€ JICKIIUOHHBIX 3aHSITHH.

5. CocTraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpaK€HbI OCHOBHBIE IMOHATHS
TeMbl. J[JI1 HarSIIHOCTH W yIOOCTBA 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOJIUIIBI.

6. IloaroroBka K 3k3amMeHy. [Ipy MOArOTOBKE K SK3aMEHY CTYIEHTBI
JIOJKHBI UCTIOJIb30BAaTh KaK CaMOCTOSITENIbHO MOATOTOBJICHHBIC KOHCIIEKTHI, TaK U
MaTepualibl, HOJYYECHHBIE B X0J1€ 3aHATUM.

KadecTBO yCBOEHHMS CTYAEHTOM Ka)XIOW JUCUUILIMHBI oneHuBaercs no 100-
OAJITBHOM HIKaJIe.

NurterpanpHasi pedTHHrOBas omneHka (0amt) mo KaxaoMy MOAYJ0 (epuoay
0o0y4eHUs ) CKIaJABIBACTCS U3 OIIEHKH TEKYyIIeH paboThl 00YUYaIOIINXCS HA 3aHSATUAX
CEMHUHAPCKOTO TUMAa (CEeMHHapbl, NPAKTHUUYECKUE 3aHATUSA, MPAKTUKYMBI,
nabopaTopHble pabOThI, KOJJIOKBUYMbI UM WHBIC aHAJIOTUYHBIC 3aHSTHUS), OICHKU
WHIUBUyaIbHOW pabOThl OOy4YalOMIMXCS M OLEHKH 32 BBIMOJHEHHUE 3aJaHui
PEUTHUHTOBOTO KOHTPOJIS ycrieBaemocTu. [Ipu aTom fomst 6anioB, BBIACICHHBIX Ha
PEUTUHTOBBI KOHTPOJIb, HE JOHKHA TpeBbimath 50% o0mei cymmbl 0amioB
JAHHOTO MOJyJIs (TIepruoia 00ydeHus).

MakcuManibHasi CymMMa pEUTHHIOBBIX OaljioB MO Y4yeOHOM JUCHUILIUHE,
3aKaHYMBAIOIIICICS SK3aMEHOM, TI0 UTOTam cemecTtpa cocrasisier 60.

OGyuaromiemycsi, HaOpapmemy 40-54 Oamia, npu TOABEACHUU HTOTOB
ceMecTpa (Ha TOCJIEIHEM 3aHSATUU 1O JUCIUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydyeTa YCIeBa€MOCTH M 3a4€THOM KHMKKE MOXET OBbITh BBICTaBJICHA OIICHKA
«YIOBJIETBOPUTEIBHO.

OOyuatomemycsi, HaOpaBmemy 55-57 OannoB, NpHU TMOJABEIECHUNW WTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 IUCIMIUIMHE) B Tpade PEeUTHUHTOBOM
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BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauibhy MOXKET ObITh 10OaBICHO
15 6annoB u BeICTaBIEHA 3K3aMEHAI[MOHHAS OIICHKA «XOPOILOY.

OOyuaromemycsi, HaOpaBmemy 58-60 OainoB, TpH TMOABEICHUHW WTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM [0 JUCHUIUINHE) B Tpade peHTHHTOBOM
BEJIOMOCTH yueTa ycreBaemocTu «lIpeMuanbHbie 6auibhy MOXKET ObITh 0OaBIEHO
2’7 6aiIoB M BhICTaBJIEHA K3aMEHAIIMOHHAS OLEHKA «OTIIMYHO.

B kakux-nubo WHBIX ciydasx J00aBlieHHE NPEMHAbHBIX OallIoB He
JIOMTYCKaeTCsl.

OOyuaromuiicst, HaOpaBmui 10 39 6aIOB BKIIIOUUTENBLHO, CAAET DK3aMEH.
[Ipy HaNMMuUMM MOATBEPKIEHHBIX JOKYMEHTAIBHO YBAXUTEIbHBIX HPUYUH, IO
KOTOPBIM OB MPOMYIIEHBI 3aHATHS (AJMTeabHas 00JIe3Hb, 00YYCHHE B IPYTrOM
By3€ B paMKax aKaJIeMUYeCKOW MOOUIBHOCTH U Jp.), OOyUaIOIIUIICSI UMEET MPaBo
oTpaboTaTh MPOIYIIEHHbIE 3aHATUA W TOJIYYUTHh JOMOJHUTEIbHBIC Oauibl B
paMKax YCTaHOBJIEHHBIX OamioB 3a MoAynb. CpoKd W TOPSAIOK OTpPabOTKU
OIpEEISIET MpenoAaBaTeb. baipl BBICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOywaromierocss Ha 53K3aMeHe OlLleHHBaeTcsi cymmoir no 40
perTHHroBeIX OamioB. MToroBas OILIEHKAa CKJIAIBIBACTCSI M3 CYMMBI OalljIOB,
MOJIyYEHHBIX 332 CEMECTp, U OaJlIOB, MOJIyYEHHBIX Ha 3k3aMeHe. OOyuaroniemycs,
KOTOPBIN CAAET SK3aMEH, IPEMUAIbHbIE OaJlIbl HE HAUUCIISIFOTCSL.

CornacHo moaxoaaM OaJlIbHO-PEUTHHIOBOM CHUCTEMBI B paMKax OIICHKHU
3HaHUW, YMEHUH, BIaJeHUN (YMEHUN NMPUMEHSATh) U (UJIM) OMbITA JEATEIbHOCTH
JTUCHUIUIMHBI YCTAHOBJIEHBI CIIEAYIONINE aCTIEKThI:

e CopepxaHue yueOHOW NUCHUIUIMHBI B PaMKaxX OJHOTO CEMECTpa JIEIUTCS
Ha JiBa MoAyJisa (nepuona oOyueHust). [lo okoHuanuu Moyss (mepuoga o0ydeHusl)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e Cpoku npoBeAECHUS PEUTUHIOBOTO KOHTPOJIS:

ocenHuu cemecmp — | peUTUHTOBBI KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS
corjacHo rpaduky ydyeOHoro mporiecca, || pedTHHTOBBIN KOHTPOJIb yCTIEBAEMOCTH
- JIB€ TMOCJeIHUE Henenu (aKTUYECKOro 3aBEpILEHUs ceMecTpa Mo Tpaduky
y4eOHOro mporiecca;

gecennutl cemecmp — | peUTUHTOBBIN KOHTPOJIb yCIIEBAEMOCTH MPOBOAUTCS
coracHo rpaduky ydeOHoro mpoiecca, || peTHHTOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIBe TMocieqHue Heaenu (aKTUYECKOTO 3aBEpIICHUs CeMecTpa Mo Tpaduky
y4eOHOro Mpoliecca.

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecriedeHue TUCHUTIIMHBI

OcHalEeHHOCTh
cnenuaJbHbIX MOMeIIeHUii
M NOMelleHu 115
CAMOCTOSITEIbHOI padoThI

HaumeHoBanue cnenuajabHbIX*
NoMeleHUH U MoMeleHui 115
CaMOCTOATEIbHOM PadoThI

IlepeyeHn JUIEH3UOHHOTO MPOrPAMMHOI0
o0ecreveHus.
PeKkBU3HUTHI MOATBEPKIAONMIETO TOKYMEHTA

YyeOHast ayuTopus Ass Komnnexm yuebnoi Google Chrome — OecrmaTHO
MIPOBEICHUS 3aHIATHIA Mebenu, HOymoyx, Kaspersky Endpoint Security 10 s
JICKITHOHHOTO THIIA, 3aHATUN | npoekmop, nacmennbitl | WINdOWS — AKT Ha miepeady npas
CEMHHApPCKOro THUIA, MOMmMOpU3. IKpaH, [TK545 ot 16.12.2022
KYpPCOBOT'O IPOEKTUPOBAHUS | yCUNUMENb, MUKULED, Lazarus — 6ecruiatHo
(BBITOJTHEHHUS] KYPCOBBIX | MUKPODOH, wKagp OpenOffice — 6ecruiaTHO
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paboT), TPYNIOBBIX U
WHBUIYaIbHBIX
KOHCYJIbTAI[UH, TEKYILIETO
KOHTPOJI U TPOMEKYTOUHOU
aTTecTaluu,
yuebnas ayoumopus: Ne 314
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

YdeOHast ayTuTOpHs ISt
MPOBEICHUS 3aHATUI
JICKIIUOHHOTO THIIA, 3aHATHI
CEeMHUHAPCKOT'0 THIIA,
KYpCOBOT'O TIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TpyMIOBLIX U
WHIMBUTYJIbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJISL U TPOMEKYTOUHOU
aTTeCTAIlNH,
yuebnas ayoumopus.: Ne 208
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiil, 0. 35))

YueOHast ayTuTOpHs JJIs
MPOBEJICHUS 3aHATUI
JICKITUOHHOTO THIIA, 3aHATHI
CEeMHUHAPCKOT0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIbTAIINH, TEKYILIETO
KOHTPOJIS U TPOMEXKYTOUYHON
aTTecTaluu,
yuebnas ayoumopus.: Ne 203
(170002 Teepckas obn., 2.
Teepw,
nep. Caooswiii, 0. 35)

VYuebHast ayuTopus Uis
MPOBEJICHUS 3aHATUI
JIEKIMOHHOIO TUIIA, 3aHATHH
CEMHHAPCKOI0 THUIIA,
KYpPCOBOI'O IIPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
paboT), TPYNIOBBIX U
WHIUBUYaJIbHBIX
KOHCYJIbTAllMH, TEKYILETO
KOHTPOJISL U TPOMEXKYTOUYHON
aTTecTaluy,

HANOJILHbLI,
peyupKysamop 2 wim.

Komnnexm yuebnotii
mebenu, CD-
MazHumora,
KoMnvlomep.
(cucmemmvlil 6a10K +
MOHUMOp),
MHO20DYHKYUOHANbHDIL
naszep.
Konup/npunmep/cxkatep,
suoeon.eep,

menesuszop, DVD nneep.

KommuiekT yueOHoii
Me0Oenu, UHTEepakK-
TUBHAs CUCTEMa CO
BCTPOCHHBIM MTPOEK-
TOPOM, KOMITBIOTED
(cucTemHBIH OJIOK,
MOHHUTOP, KJIaBUATYpa,
MbIlIb) 1 mrT.,

PELUPKYIISATOP.

KommnekT yae6HOM
Mebenu,
UHTEpaKTHBHAS
cHcTeMa Co
BCTPOECHHBIM
MIPOEKTOPOM.

MHorodyHKITMOHATHHBIN

penakrop ONLYOFFICE GecrinatHoe
I10 — GecrtatHO

OC Linux Ubuntu 6ecrmatioe 10 —
OecIuraTHoO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 mms
Windows — Akt Ha niepeady npaB
[TK545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecriaTHO
MHuoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecrutatioe 10 —
OecIuIaTHO

Google Chrome — OecmiaTHO
Kaspersky Endpoint Security 10 mst
Windows — AKT Ha mepeaady npas
ITK545 ot 16.12.2022

Lazarus — 6ecrutatHo

OpenOffice — 6ecrmaTao
MHoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrimatioe 10 —
OecraTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeady npas
I1K545 ot 16.12.2022

Lazarus — OecrutaTHO

OpenOffice — 6ecrmaTHO
MHoro¢pyHKIIMOHaTbHBIN

penaktop ONLYOFFICE GecrutatHoe
[10 — 6ecrutatHO

OC Linux Ubuntu 6ecrutatioe 10 —
OecraTHO
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yuebnas ayoumopus.: Ne 207
(170002 Teepckasa obu., 2.

Tsepw,

nep. Cadoswiii, 0. 35)

VIIl. CBenenust 00 00HOBJIeHNH pado4eil MPOrpaMMbl TUCITUILTHHBI

Ne OO0HOBJICHHBIT Onucanne BHeceHHbIX | /laTa u Ne mpoTokosa
ILII. | pa3gea padoueii U3MEHEeHUM 3acemanus kadeapnbl /
NpOrpaMMbl METOINYECKOr0
TUCHUNITIHMHBI coBeTa (paKyJIbTeTA,
yTBepPAUBIIET0
U3MEeHEeHUs
1. | V. VYuebHo- 1) Pexomennyemas Pemenne nayuno-
MCTOIUIECKOC 1 JUTCparypa — METOAMYECKOr0 COBETA
MH(OPMAITMOHHOE | aKTyaJl3alusl CIIUCKa MATEMATHYCCKOTO
o0ecrieueHue
MCLIATLTHHDL dakynabTeTa (IMPOTOKOII
Nel 01 20.09.2022 1.)
2. | V.VYuebHo- 1) Pexomennyemas Pemenue nayuno-
MCTONYECKOC 1 JmTeparypa — METOJUYECKOTO COBETA
UHPOPMAITMOHHOE | aKTyaJlu3allus CIIUCKa MATEMATHYCCKOTO
o0ecrieueHue
UCIUIHHbI dakynbTeTa (MPOTOKOI

Nel ot 19.09.2023 r.)
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