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I. AuHOTAIUSA

1. lean 1 3a7a4 JUCIHHUILIMHBI

[emssMu OCBOSHMS AUCIMITIMHBI SBISTIOTCS OCBOCHUE OCHOB (hyHIaMEHTATBHBIX
3HAHWH, TTO3BOJISIONINX Pa300paThcs B MaTEMaTHYECKOW OCHOBE, 00€CIICUHBAOIICH
BO3MOKHOCTB JCSATEILHOCTH CICIIMAINCTA B TOM YacTH, KOTOpas CBs3aHa ¢ anreOpoit
W TEOpHUEW 4YHWces, pelarh CTaHJapTHBIC 3a7add, JaBaTh WHTEPIIPETAIUIO
IIOJTyYEHHBIM PE3yJIbTaTaM.

3amaun:
dbopMupoBaHHE TEOPETHYECKUX 3HAHMK 10 anredpe (OCHOBHBIC ITOHSTHS,
ompeseeHUsl, TeoOpeMbl U (DaKThl) HEOOXOAMMBIX JUISI W3YYCHHS IOCIICIYIONTUX
MAaTEMAaTHYECKUX U CIIEIIHAIbHBIX JUCIUILINH;
03HAKOMJICHHE C WCTOpPUEH BO3HUKHOBEHHMS W Pa3BUTHS OCHOBHBIX IIOHSATHU H
pPEe3yJIbTAaTOB IUCIUILUIMHBI, €€ POJM M MECTE B CHCTEME HayK;
OCBOCHHE COJICP)KaHMSI KIFOUYEBBIX MOHATHN MPEAMETa I YMEIOTO HCIIOIb30BaHUS
B JaNIbHEHIIeH padore;
0o0y4eHHE CTYJICHTOB Pa3IUYHBIM METOJaM PEIICHUS CHCTEM JIMHCHHBIX YpaBHCHHM
U BBIYMCICHHSIM C  KOMIUIGKCHBIMH  YHCJIaMH B  alreOpanueckol
TPUTOHOMETpHUUYECKON popMax, 00ydeHHE pa3IMYHBIM METO/IaM HAXOKICHHS KOPHEH
MHOTOYJIEHA JIFO0OOH CTCIIEHH;
dbopMHpOBaHE MaTEMAaTHYECKOTO MTOAX0a K PEIICHUIO MPAKTUIYCCKUX 3a1a4;
dbopMupoBaHHE MaTEMaTHYECKOW KyJIbTYpBl CTYJIEHTOB, Pa3BUTHEC JIOTHYECKOTO H
ANTOPUTMHYECKOTO MBITIJICHUS ¥ HEOOXOIUMON MHTYHUITMU B BOIIPOCAX MPUIIOKCHHUS

MaTCMaTHKH.

2. MecTo nucumMiuinebl B cTpykrype OOIT

JlucuuIuiniHa OTHOCUTCS K 00s3aTeabHOM yacTu Ojoka 1 ydyeOHOro miaHa —
K JUCHMIUIMHAM, (QOPMHUPYIONIMM YyHHUBEpCaIbHBIE M 0O0menpodeccuoHaIbHbIe
KOMITETEHIINH.

[IpenBaputenbHbie 3HAHMS, HEOOXOIUMBIE NIJIi OCBOCHHS JUCIHUIUIMHBI — 3TO
3HAHMS, TIOJYYCHHBIE TIPH M3YyYCHUH ITKOJIBHOW MPOTpaMMBI 10 anredpe W Hadaiam
aHaIM3a, a TAKXKE 110 TECOMETPUHU.

Jucuunnuna uzydaercs Ha 1 u 2 kypce (1 — 3 cemecTpsl).



3. O0bém aucouIuIMHbI: 14 3auértHeix enunaui, 504 akageMHYecKMX daca, B TOM
qyucjie:

KOHTAKTHAsl ayJuTopHas padora: jekuuyd 106 yacos, npaktuueckue 3aHstusi 106
YacoB;

CaMOCTOSITeJIbHAA padoTa: 292 yaca, B TOM YMCIIe KOHTPOJIb 99 4acos.

4. Ilnanupyembie pe3yJbTaTbl OOYYeHHS] MO JAUCUMILVINHE, COOTHECEHHbIEC C
IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOCHHMS 00Pa30BaTeIbHOI IPOrPaMMbIl

[Tnanupyemble pe3yabTaThl OCBOCHUS | [LmaHupyeMsbie pe3ysibTaThl 00yUYEeHUs IO TUCIIUTUTHHE
00pa3oBaTeIbHON MPOrPaMMBbI
(bopMupyeMbIe KOMIICTSHIINHN)

OIIK-1 Crniocoben npumensath | OIIK-1.1 OcymecTBasier 0TOOp TEOPETUYECKOTO U

(bYHI[aMeHTaHBHBIe 3HAHHsA, ITOJYYCHHBIC [IPaKTUYECKOT0 MaTepuana
B 00JacTM MareMaTW4ecKux u (Wim)

€CTECTBCHHBIX HayK, U UCONb30BaTh UX B | OIIK-1.2 Pemmaer TunoBeie 3ajauyu B pamKax
NPO(ECCHOHATBHOM ACSTENBHOCTH po(hecCHOHAILHOM JIeATEIIBHOCTH

OIIK-1.3 HUcnonp3yeT pas3inyHble METOABI U
OpUeMbl  pemeHus 3a7ad  Npo(ecCHOHANTBHOM
JeSITEIIbBHOCTH

5. (I)opMa l'[pOMe)KyTO‘lHOﬁ aTTeCTallui X1 CEMECTP NMPOXOKACHUSA

sk3ameH (1 — 3 cemecTpsr).

6. SI3pIK NpenogaBaHusi: PyCCKUM.



II. Conep:kanve IMCHUILIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaM (pasjenam) C
yKa3aHHeM OTBEJIEHHOI0 HA HHUX KOJHYECTBA AKaJeMHYECKHMX 4YacoB M BH/IOB

Y4eOHBbIX 3aHATHI

KonTakTHasi padora CamocTrosiTe/lb-
Y4yebHas nporpamma — Bcero TMpaxTyec- Hasi paboTa, B TOM
HaMMEHOBaHMeE Pa31es0B U TeM (uac.) Jlekuuu KHe 3RS THSI 'mc.ﬂe( Kon)Tpo.m,
qgac.

1-ii cemecTp 180 34 34 112
1. Cucrembl TUHEHHBIX 40 4 8 28
ypaBHeHur. Meron ["aycca.
2. Teopus onpeneauTenei. 44 8 8 28
3. Apubmernueckue 46 10 8 28
npoctpaHcTBa. O01mas
TEOPHUS CUCTEM JIMHEUHBIX
YpaBHCHUH.
4. OCHOBHBIC OHSATHS B 40 12 10 28
anrebpe. [Tone
KOMILJIEKCHBIX YHCEL.

2-ii cemecTp 180 38 38 104
5. Anrebpa maTpuir 32 7 7 18
6. KoJIb110 MHOTOWIEHOB OT 36 8 8 20
OJIHOM OYKBBI
7. JIuHeHbIe TPOCTPAHCTBA 38 7 7 24
8. JIuneitHble 0TOOpaKEHHS 38 8 8 22
9. EBKIINIOBEI 36 8 8 20
MIPOCTPAHCTBA

3-il cemecTp 144 34 34 76
10. Teopus uncen 30 4 8 18
11. KBagpatuunbie popMbl 36 8 8 20
12. XKopnanosa ¢popma 36 10 8 18
MaTPHI]
13. OCHOBBI T€OpUHU TPYIIII 42 12 10 20
Htoro 504 106 106 292

III. O6pa3oBaTesibHbIE TEXHOJOTHH

[IpenogaBanue y4eOHON AUCLUIUIMHBI CTPOMTCS HA COYETAHUU ayJIUTOPHBIX
3aHATUN U Pa3INYHBIX POPM CAMOCTOATEIBHON PabOTHI CTYICHTOB.

Taxxke Ha 3aHATHAX NPAKTUKYETCS CaMOCTOSITENIbHAsE paboTa CTYJEHTOB,
BBIIIOJTHEHUE 33JaHUil B MaJbIX TIpyIIax, MUCbMEHHbIE pPA0OThI, MOJIEIMPOBAHUE
JIMCKYCCUOHHBIX CUTYyallMi, paboTa C pa3IaTouHbIM MaTEpUaioM, MIPUBJIEKAIOTCS PECYPCHI
ceru  INTERNET. Kypc npegycmarpuBacT — BBIIOJHEHHE  KOHTPOJIBHBIX U
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CaMOCTOSITENTLHBIX Pa0OT, MUCEMEHHBIX JIOMAITHUX 33aHui. B kauectBe (popm KOHTpOIIS
WCIIOJIB3YIOTCS pA3JIMYHbIE BAPUAHTHI B3aUMOMNPOBEPKH U B3aUMOKOHTPOJIA.

NHTepakTuBHOE  B3aMMOJECHMCTBHE CTYJACHTOB C OJHOM CTOPOHBI U
IpernoaaBaTesis C IPyrom, a Takke CTyACHTOB MEXKIY COOOH M ¢ Iperno aBaTeaeM BO
BpeMsI MPAKTUYECKUX 3aHSITUH.

OobpaszoeamenvHvle mexHO102UU

1. IuckycCHOHHBIE TEXHOJIOTUU

2. Uudpopmaiironublie (LUPpPOBHIE)

3. TexHoJioruu pa3BUTUSA KPUTUUECKOTO MBIIUICHUS

Coepemennvie memoowvt o0yuenus

1. AkTUBHOE CilylIaHue

2. Jlekuus (TpaguliiOHHAas )

IV. OneHoynble MaTepuajbl AJds NPOBEJACHUS TeKYLIed H NPOMEKYTOYHOH
arrecTanum

1. Ouyenounvie mamepuanvl 011 NPoBeOeHUsI MEKyuieil ammecmayuu

Cucrembl JnHelHbIX ypaBHeHuii. Metox I'aycca

Pemmmre cucremsl ypaBHeHu meronoM ['aycca:

Tw\ 2x, 3x2~ 3x; @5, X 2y 3z @6,
oW X 2x, x; @8, 2x 3y z e4,

2) e 3x, 4x, 5x; @10, 6) Bx y 4z e0.
;vt?)x; Xy, 2x; @0, »x, x2~ x; 5 @0,
\: 4x, 3x, 3x; @5, \”Exf 3x, . 2 @0,

5) X, Xy Xx; @2 r) mMBx, X, 4x; @2

Teopuss onpenenureneii. IlpaBuino Kpamepa pemeHuss cucreM JIHMHEHHBIX
YPABHEHUH.

1. Beruncnure onpeaeauTeNu:

0 6 3 5 1
1 2 3 4 13241 0

1 1 1 2 3 4 1 5 1 4 3 2

27 3 1 341 2 38 7 6 1

T 41 2 3

a)415; 0) ;B)10340

2. Pemure cucremsl ypaBHeHH MmeToaoM Kpamepa:



=2x, 3x, 3x; @5, =x 2y 3z @06,

WX 2xy x3 @8, \'2_)g 3y z @4,

2) :'? 3x1~ 4x, 5x, @10. 6) Bx y 4z €0.
hol 3, x; 2x; @0, =y, x, X; 5 @0,
o 4x, 3xy 3x; @5, Jx; 3x, . 2 e0,

ApudmeTnyeckne BeKTOPHbIE leOCTpaHCTBa

a,, a .
1. Beisicuure, ABJLIOTCS 1M BeKTopr @0 @20 93 pneiino 3aBHCHMBIMK:

N a, 823 3),a, o 41),a, 8(0;0; :5),

6) a, o(1:2:2), a, ®(F 41),a, 8(0;2:1)

2. Bekropel e;=(—1, —1, —1), e;=(1, 1, 2), es=(1, 2, 3) u x=(6, 6, —11) 3amans
CBOMMH KOOPJMHATAMHU B HEKOTOPOM 0a3nce MOKaXKUTE, UTO BEKTOPHI €], €, €3
camu o0pa3yroT 0a3Hc U HallTU KOOPJIUHATHI BEKTOPA X B 3TOM Oa3uce.

3. Omnpenenutb, SBIAETCS JU JaHHAsg COBOKYNHOCTb BEKTOPOB JIMHEWHO

3aBucuMoil. Haiftu 6a3zuc JaHHOM CHCTEMBI BEKTOPOB U PA3JI0KEHNE KaXK0TO

N3 BCKTOPOB }IaHHOﬁ COBOKYITHOCTH B 5TOM Oasmuce.

<3 4 =4 ¢ P IR < m‘
X B8 — X Ba — X Ba_ — X k&
a, Ogg l -, a, 'iaaz ds ‘ve3 —dy ‘vé—

- B B2- B

4. Haiigute oOmiee pemieHne M (QyHIAMEHTAIBHYIO CHCTEMY PEIICHUU s
CUCTEMBI YPABHEHUM

= 4x, x, 2x; 3x; @0,

9x, 2x, 5x; 2x, x5 @0,

mBx, X, x; 2x, 9xg @0.

=V,

Aaredopa Marpun. CBsi3pb CHCTeM JIMHEHHBIX YPaBHEHH W MATPUYHBIX
YPaBHEHHMH

D e 4B ' (C*?
1. Bbiuncnure matpuuy ,roe

4 2.4 BQhL 3-

o
4e 5505_ @5‘_; Cogg

4. BeIUHACINTE MATPHUILY D e4BC 3E , Tne E — eqMHUYHAs MaTpuULa;
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gl2 34
Aog; 0 2 -

85 3°

b

5. Onpenenure, uMeeT Jin MaTpuiia A oOpaTHYIO, U €CITU UMEET, TO BEIYUCIIUTD

eé:

4
B @ -

B-

b

Ce2 0

24 8
a :

B3 5 1

6. Pemre maTpuyHble ypaBHEHUSA:

S 00 7 X
1”2%_ gg

5

S
1-

KoMiuiekcHble unciia. AjredpandecKkue MHOTOYJI€HbI

1 2i

1. Bremawucawure:

(1 5i)

(I Had 3i)

2 9

3 m‘ ﬁa 4
0 T 47
24i

2. Bewruucnure nByms criocobamu KBaJpaTHbIM KOPEHb

3. Pemute ypaBHeHue:

4 + 32 x + (4 - 3P y = -

cyuTas x " y ,I[CI;'ICTBI/ITGHBHLIMPI YU CJIaMHU.

4. Pemure KBaJipaTHOE YpaBHEHUE

5. 3Hag, yto x; =2i

7 + 120

Z2-2+4i0)z—(7T-4i)=0.
SABJIAETCA KOPHEM KyOHMUYECKOrO yPaBHEHUS

x° — 3x?+ 4x — 12 = 0, HaliguTe OCTaIbHBIE KOPHU JAHHOTO YPABHEHHS.

2. Ouenounvie mamepuasvl 0711 NPOGEOCHUSA RPOMENHCYMOUHOU ammecmayuu

[Tnanupyemblit
00pa3oBaTebHBIN Pe3ybTaT

TurmoBkle KOHTPOJIbHBIC

Kpurepuu orlieHrBaHUS U 1IKaIa

3a/laHus OLICHUBaHUS
(KOMITETEHITUS, UHIUKATOP)
OIIK-1Cnocoben mpumensth | 1. Chopmynupyiite u | ® [lorno u npasunvHo  Oamsl
(bYHI[aMeHTaJIbHHe 3HAHMS, JOKAXHUTEC TEOpEMY omeemsl Hd 6ce nocmaejieHHble
NMoMyueHHBlE B oGMacTH Kpamepa. 80NpOCHI, npugeoensl
Heobx00uMvle npumepwl,
Matematuueckux W (wim) | 2. Pemmrte  cucremy
ypaBHEHUN Ppa3TUYHBIMU crmyoenm roxaseieacm
€CTECTBEHHBIX Ha u
YK METONAMMU Kpamena NOHUMAHUe u3nazaemozo
WICTIONB30BATh WX B A PaMEPa | viamepuana
. l"aycca, MaTpu4HbIM:
npodeccuoHaTbHON — 31 —40 6annos
JIeSITEeIEHOCTH »=2x; 3x, 3x; @, |e[loino u npasuibHo  Oamwvl
- - omeemuvl HA 6ce NOCMABIEHHbIE
OIIK-1.1 Ocywecmensem W X 2xy x3 @8, 5
s - 80npocyl, npugeoeHvl
ombop meopemuieckozo u n<3x, 4x, 5x; @l10. P P
npumepsl, O0OHAKO UMEIOMCS
NPAKMUYECKO20 MAmepuaid
OITK-1.2 P 3. CpaBHI/ITC Pa3sINIHbIC HemouyHocmu, 6 yenom
-2 etidem  MUnoeele | yieronpl pelneHus cmyoenm noKasvieaem
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3a0aqu 8 pamxax | CUCTEMBI U3 ITyHKTA 2. NnOHUMAaHue U3Y4EHHO20

npogeccuonanvrol mamepuana
odesamenbHOCmU _0 21-30 6(;1/1}1(1

e Omeem aH 8 OCHOBHOM
OIIK-1.3 HUcnonvzyem

npaeujlbHo, HO HeooCmamoyHo

pasnudnble Memooel u aApeyMeHmupos8ansvl  blBOObl,
npuemvl  pewieHus  3a0ay npusedensi e sce
npogeccuoHanbHoll Heobx00uMbvle npumepbl
oesmenvbHocmu —11-20 6annos

b ﬂaHbl HEBEPHbLE Onieembvl HA

NOCMAsieHHbLE BONPOCHL
—0- 10 6annos

V. YueOHO-MeTou4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCHMILINHBI
1) Pexomenodyemas numepamypa

a) OcHOBHAas JuTepaTypa:

. Kypom, A. I'. Kypc Boicmieit anreopsi / A. I'. Kypomi. — 24-e uzn., crep. — CaHkT-
[lerepbypr : Jlanp, 2023. — 432 c. — ISBN 978-5-507-46865-2. — TekcT :
MeKTpoHHbI //  Jlanb :  anekTpoHHO-OMOnMmoTeunas cuctema. —  URL:
https://e.lanbook.com/book/322661

. Koctpukun A. U. Benenue B anredpy: OCHOBHbBIE CTPYKTYphI anreOpbl.- MockBa:
MIIHMO, 2009. - 272 c¢. — OIeKTpoHHbIA pecypc. — Pexum pgocryna:
http://biblioclub.ru/index.php?page=book&id=62951

. ®anneer, JI. K. 3agaun mo Beicmiel anredpe : yueOnwmk / JI. K. ®dangaees, U. C.
Comunckuit. — 17-e usn.,crep. — Cankr-Ilerepoypr : Jlans, 2022. — 288 ¢. —
ISBN 978-5-8114-0427-8. — Tekcr : 21ekTpoHHBIN /  JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210164

4. @annees, . K. Jlekuuu no anredpe / [. K. ®annees. — 9-e uzn., crep. — CaHKT-
[lerepOypr : Jlanw, 2023. — 416 c. — ISBN 978-5-507-47249-9. — TekcT :
ANEKTPOHHBIN //  JlaHb : 92JIeKTpoHHO-OMOnMoreuHas cuctema. —  URL:

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

0) JlonoJiHUTeIbHAS JINTEpaTypa:

I'myxoB, M. M. Anre6pa : yue6Huk ams By3oB / M. M. I'myxos, B. I1. Eau3zapos, A.
A. HeuaeB. — 4-¢ u3zn., crep. — Canxkrt-IlerepOypr : Jlans, 2022. — 608 ¢c. — ISBN
978-5-8114-9182-7. — Tekct : 3neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OUOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/187793

2) Ilpoepammnoe obecneuerue

Google Chrome oecriatroe 110

Sunekc bpaysep 6ecrutataoe 110

Kaspersky Endpoint Security 10 | akT Ha nepemaay npas I1K545 ot 16.12.2022
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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

MHoro¢yHKIIMOHAIBHBIH 6ecruiataoe 110
pegakrop ONLYOFFICE

OC Linux Ubuntu oecmurataoe [10

3) Cospemennvle  npogheccuonanvHvle 0azbl  OAHHLIX U UHDOPMAYUOHHBIE
CNpABOUHbIE CUCTIEMbL

Bua undopmanuonHoro pecypca,
Ne HAUMEHOBaHUE
n/n UH(OPMALMOHHOI'0 Anpec (URL)
pecypca
1 ObC «ZNANIUM.COM» https://znanium.com/
2 9BbC «FOPAUT» https://urait.ru/
3 IbC «YHHBepcheTUCKaﬂ https://biblioclub.ru/
0n0JIMOTEeKA OHJIANH))
4 OBC IPR SMART http://www.iprbookshop.ru/
5 OBbC «JIAHb» http://e.lanbook.com
6 OBbC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penozutapuii TeI'Y http://eprints.tversu.ru
2 Pecypcel uznarensctBa Springer httn://link Sprineer.com/
Nature S —
9 CIIC Koncynbrantllitoc (B cetu
TBI'Y)

V1. Meroanyeckue MaTepuaibl I 00y4AIOLIMXCS 110 OCBOCHHUIO TUCHHUILIUHBI
Y4eOHasi mporpamma Kypca

I'maBa 1. Cucremsl JiMHelHbIX ypaBHeHuii. Mertoa I'aycca

Beegenue. Llenu u 3agaun kypca. OOiine cBeAeHUs O HayKax, JEXKalluX B OCHOBE
Kypca.

Cucrembl TUHEHHBIX ypaBHEHUN. PelieHne cucteMbl JTUHEHHBIX ypaBHEHUH; 00IIee
pELICHUE CUCTEM JIMHENHBIX YPABHCHUM.

DKBUBAJICHTHbIE CUCTEMbI JIMHEHHBIX YpaBHEHUI. DKBUBAJIEHTHBIE TPEOOpa3OBaHNUs
CHCTEM JINHEVMHBIX YPaBHEHUM.

dopmysmpoBka metoaa ['aycca. Teopema o merone I'aycca. [Ipumepsr.

I'maBa 2. Teopusi onpeaeanresei

IIepectanoBkH Ha n 3nmemMeHTax. KoauyecTBO pa3iIMyYHbIX MEPECTAaHOBOK IMOPSAKA N.
Tpancnozunusi, nHBepcun. CBA3b MEXKIAY YETHOCTHIO MEPECTAHOBOK, MOJYYEHHBIX
OJHa U3 ApYyrou tpancnozunuen. [Ipumepsr.

[ToacTaHOBKM n-ro MOpsAKa, UX KOJIMYECTBO, YETHOCTh. CBSA3b MEXKIAY YETHOCTAMM
IIOJICTAaHOBKH M IIEPECTAHOBKU. [Ipumepsl.
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https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

Onpenenenue  OONpeAeNMTENsl  N-rO  MOpsAAKAa,  CBOMCTBA  ONPEACIUTENS
(TpaHCIOHMpPOBAaHUE, TMEPECTAHOBKA IBYX CTPOK, YMHOKEHHE CTPOKHM Ha 4YHUCIIO,
CyMMa JBYX OIpPEICIUTENEH, OIPEACIUTENb MATPULbl C HYJIEBOM CTPOKOW,
ONPEAECIUTENIb MATPULIBI, B KOTOPOU CTPOKA paBHA CYMME JIBYX CTPOK, YMHOKEHHBIX
Ha k03 uumentsr). [Ipumepsi.

Munop u anrebpanyeckoe AONONHEHHE. Teopema 0 pa3oKeHUH ONPEAEIIUTENS 10
ctpoke (crtosidiy). Teopema: cymMma NpOU3BEICHHI DSJIEMEHTOB CTPOKH Ha
anreOpanyecKkue JOTOJHEHUS K dJIEMEHTaM Apyrou cTpoku pasHa 0. [Ipumepsi.
CBsi3b ompeneNuTeNiel MaTpull C CHCTEMaMM JIMHEHHBIX YypaBHeHui: Teopema
Kpamepa. IIpumepsr.

I'naBa 3. Apudmernyeckue npocrpancrsa. O0masi Teopusi CUCTEM JIMHEHHBIX
YPaBHEHHH

Onpenenenue apupMeTUUECKOTO JIMHEHHOTO npocTpaHcTBa. JIMHEHHAst 3aBUCUMOCTD
M JIMHEWHAas HE3aBUCUMOCTh CHUCTEMBI BEKTOpOB. CBS3b MEXAY JIMHEHHOU
3aBUCUMOCTBIO U HE3aBUCUMOCTBIO CUCTEMbI BEKTOPOB U €€ MOJICUCTEMBI.

[TonsiTue moanpocTpancTBa apuPMeTHIecKoro NpocTpaHcTra. JInnelinas 06o0uka 1
MOANPOCTPAHCTBO. TeopeMa o JTMHEHHOH (HEe)3aBUCHUMOCTH JTUHEHHOM KOMOWHAIIUH.
[Tonsitue Oasuca u panra. KoppeKTHOCTh TOHSATHS paHra. EAMHCTBEHHOCTH
pasnoxenuss mo Oasucy. Teopema: m0Oyl0 JUHEHHO HE3aBUCHMYIO CHCTEMY
BEKTOPOB MOKHO JIOTIOJIHUTH 10 Oa3uca.

DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB. PaHT SKBHBAJCHTHBIX CHUCTEM. DJIEMEHTAPHbIC
npeoOpa3oBaHUsI CUCTEMBI BEKTOPOB.

Omnpenenenue panra MaTpuilbl 1 MuUHOpa k-ro nopsnka. Teopema o paHre MaTpuilbI.
CnenctBus u3 TeopeMsl 0 panre. Kpurepuil paBeHCTBa ONpeIeTuTeNs HyIIO.
TeopeMa O pasMEpHOCTH IOAIPOCTPAHCTBA PEIICHUHM CHUCTEMBI OJHOPOJHBIX
JIMHEWHBIX YPaBHEHUN.

Teopema Kponekepa—Kanemnu.

3anuch OOLIEro peleHnus CUCTEMbI JIMHENHBIX YPAaBHEHH.

Onpenenenve (yHIAMEHTAIBHOM  CHUCTEMBI  pPEHIEHUM CHUCTEMBbI  JIMHEHWHBIX
OJHOPOJHBIX ypaBHeHUM. Teopema o kommnuectBe BeKTOpoB B DCP.

I'maBa 4. OcHoBHbIe IOHATHSA B ajredpe. Ilosie KOMILIEKCHBIX YK Ce

[Tonsitue anreOpanueckorr omepauuu. I[Ipumepsl u  KoHTprpumepsl. [lonsTHe
TPYIIIIbL.

[Tonsitne xompma. Kombma ¢ gemurensmu Hyds u 0e3 TakoBbIX. [loHsATHE mMOJS.
[Ipumepsr u kouTpmpumepnl. IlocTpoeHue Mons KOMIUIEKCHBIX yucenl (B BUIE
MHOXECTBa TMMap 4YUCEI C KOMIUICKCHBIM CJOKEHHEM U  YMHOXXECHHEM).
AnreOpaunyeckass gopMa KOMIUIEKCHOTO uduciia. Ponib Mot KOMIUIEKCHBIX YHCEN B
MaTeMaTuke (MOHMMAaHHWE TOJII KOMIUIEKCHBIX YHCENl KaK pacUIUpeHHs OIS
JEeHCTBUTEIBHBIX YHCEIT; OCHOBHAS TeopeMa anreopsl (popMyIupoBka)).
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Hpyrue ¢opMbl IpencTaBlieHUs] KOMIUIEKCHBIX YHCEJN, CBSI3b ATUX IMPEICTaBICHUN.
®opmyna MyaBpa. MoayJib KOMIUIEKCHOTO uKciia. CBOMCTBO MOJTYJISI.

Kopnu n-oi1 crenenu n3 KOMIUIEKCHOTO YHCIIA.

I'maBa 5. Aaredpa maTpun

[Tonstue konwsua. [Ipumepsr.

Konbo marpui.

DneMeHTapHble MATPULIbI U 3JIEMEHTapHbIE TPEOOpPa30BaHMUS.

O6parnas wmatpuna. CyliecTBOBaHHE OOpaTHOW MaTpULbl IS 3JIEMEHTapHOU
MaTpHULBI.

OnpenenuTens MPOU3BEACHUS MAaTPULIBI U AJIEMEHTApHON MaTpuilbl. OnpeaenuTenb
MPOU3BEACHUS JIBYX MaTPHIL.

Kpurepuii cymectBoBaHus 0OpaTHOW MaTpPULBI.

Haxoxnenue oOpaTHO# MaTpuilbl (J1Ba criocoda: yepes anredpandeckue JOMOJIHEHUs
U TyTEM MIPUTIUCHIBAHUS €IUHUYHON MATPUIIbI).

CBs13b CUCTEM JIMHEWHBIX YPABHEHUM U MATPUYHBIX YPaBHEHUM.

I'naBa 6. Koib110 MHOT04JIEHOB OT OTHOM OYKBBI

[TocTpoeHue Kojbplla MHOTOYJIEHOB OT OAHOM OYKBBI HaJx KoJbloM. CTemneHb
IIPOU3BEAEHUS MHOTOWICHOB.

Muorowren kak ¢(ynkmus. OnpeneneHue KOpHsS MHorowieHa. Teopema besy wu
cnencreue n3 He€. Cxema l'opHepa. Ciyuyan COBIIAIEHUST M HECOBIAJICHUS JIBYX
OIIpEAEICHUN MHOTOWIECHA.

Teopema 0 JENEHUM C OCTATKOM B KOJIbLIE MHOTOWIEHOB HaJ mojieM. OnpeneneHue
JNETUMOCTH MHOTOYJIEHa HA MHOTOYJIEH.

Onpenenenne HauOombinero oodmero npenurens. Anroput™m EBkiauma. CBolicTBa
B3aMMHOIIPOCTBIX MHOTOWIECHOB. [IpHBO/IMMbIE U HENPUBOJIUMbBIE MHOTOWJICHBI HAJ]
naHHbIM moJjieM. CyliecTBOBaHUWE M €JUHCTBEHHOCTh PA3JIOKEHUSI MHOTOYJICHA B
MPOU3BEICHUE HEMTPUBOIUMBbIX.

OcHoBHasi Teopema anreOpbl (0e3 mokaszaTenbcTBa). PasnmokeHue MHOrodjieHa B
IPOU3BEJCHUE HEMPUBOJUMBIX HaJ IMOJIEM KOMIUIEKCHBIX YHCEI U Haja IMOJIEM
JNEUCTBUTEIBHBIX YHCEIL.

®opmanibHasi npou3BojHas. [lokazaTenb KpaTHOCTHM HENPUBOJIUMOTO MHOKHUTEINS.
Otaenenre KpaTHbIX MHOYKUTEIIEH.

[Ipouenypa OTbICKaHHS PAMOHAIBHBIX KOPHEW MHOTOYICHA.

I'maBa 7. J/IuHeiiHbIe NPOCTPAHCTBA

Jlunerinsle mnpoctpaHcTBa. Ilpumepsl. JluHelHas 3aBUCHUMOCTb U JIMHEWHAs
He3zaBucuMoOcCTb. [lonaTue 6a3uca. [Ipumepsi.

PasmepHocts mpoctpancTBa. EAMHCTBEHHOCTH paszioxkeHuss mo 0Oasucy. 3ameHa
O0azuca. Marpumna mniepexona. YrtBepkacHUe: Taee < Tewa=E. CnencrBus.
N3meHeHne KoopAMHAT BEKTOpaA MPH MEePEeXoie K Apyromy O6asucy.
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[ToampoctpancTBa. CyMMa u nepecedeHue noanpocrpaicts. Kpurepuii Toro, uro L
SBJISIETCS MOAIPOCTPAHCTBOM L.

Jluneitnast oOosouka. YTBEp)KICHHUE: BCsKasg JUHEHHas 000J0YKa SBIAETCS
MOJIMPOCTPAHCTBOM U BCSIKOE TIOJMTPOCTPAHCTBO SBISETCS TMHEHHON 000IOUKOM.
3aMKHYTOCTh MHOECTBA MOAMPOCTPAHCTB JAHHOTO MPOCTPAHCTBA OTHOCUTEIHHO
CcyMMbl H TnepecedeHus. CBs3b MEXAY Pa3sMEpPHOCTSIMH TMOJANPOCTPAHCTB H
Pa3MEpPHOCTSIMH MX CyMMBI U niepeceueHus. [Ipsimas cymma noanpoctpancTi. CBs3b
MEXKY Pa3MEPHOCTSIMH MOANPOCTPAHCTB U PA3MEPHOCTHIO UX MPAMON CYMMBI.
N3omopdusm nuHelHbIX moanpocTpaHcTB. CBoiicTBa u3oMopdu3Ma JIMHEWHBIX
HOJIPOCTPAHCTB. M30MOPPHOCTH MOANPOCTPAHCTB. YTBEP)KICHHE: OTHOIICHUE
U30MOP(PHOCTH MOAIPOCTPAHCTB SBISECTCS SKBUBAJICHTHOCTH.

Teopema 00 H30MOP(HOCTH JIMHEUHBIX MPOCTPAHCTB OJUHAKOBOW Pa3MEPHOCTH.
I'maBa 8. J/IuHeiiHbIe 0TOOPAKEHUS

[lonsatue nuHelHOrOo oOTOOpa)keHus. SAapo u o00pa3 JTUHEUHOTO OTOOpPaKECHHUS.
YTBepxkeHue: apo U 00pa3 SBISIIOTCS JIMHEHHBIMU MOJANPOCTpaHCTBaMH. PaHr u
nedekT auHeitHoro otoOpakenus. CBsi3b paHra u aedekra JMHEHHOTr0 0TOOpaKeHHUS
C pa3MEpPHOCThI0 KOHEYHOMEPHOTO IPOCTPaHCTBA-TIPOOOpa3a.

Martpuna nuHelHOTO TpeoOpa3oBaHusi B 0asuce. V3MeHeHHE KOOpAWHAT BEKTOpa
npu JCUCTBUM HA HEro JHMHEHHOro oToOpaxkeHus. H3MeHeHWe MaTpullbl
OTOOpaKEHHUS IIPU NEPEXOE K APYroMy Oa3ucy.

OtHomieHne mMONOOMST MaTpuil. YTBEpPXKIEHHE: OTHOILICHHE TOJ00UsS MaTpHI]
ABJISICTCS SKBUBAJIEHTHOCTHIO.

CoOcTBeHHBIE 4YHClIa M COOCTBEHHBIE BEKTOPHI JIMHEHMHOrO OTOOpa)KeHHs.
XapakTepUCTUUECKUM MHOTOYJICH. PaBEeHCTBO XapaKTEPUCTUYECKUMX MHOTOUYJICHOB
O00HBIX MaTPHII.

Teopema: unciio ABISETCSI COOCTBEHHBIM YHCIIOM JIMHEWHOTO MPeoOpa3oBaHUs TOTIa
U TOJBKO TOTZA, KOIZJAa OHO SABJISETCA KOPHEM XapaKTEPUCTHYECKOTO MHOTOYJIEHA
3TOTO MPeoOpa3oBaHUSI.

Kpurepuii mogo6ust MaTpuiibl JMHEHHOTO MPeoOpa3oBaHUs JUATrOHAIBHOM MaTpHIIE.
Cnencrsue.

I'naBa 9. EBKJINI0BBI IPOCTPAHCTBA

EBKIMIOBBI IPOCTPAHCTBA U MOANPOCTPAHCTBA. MIX CBSA3b € reOMETpUEH. Y HUTApHBIE
IIPOCTPAHCTBA.

HepasenctBo Komm. Cnencrteue. JliinHa Bektopa. Teopema kocuHycoB. ClHeacTBUsL.
OpToroHanbHOCTH BEKTOPOB. IIporniecc oproronanu3anum.

OptoHopmupoBanHblii  0a3zuc. CyllecTBOBaHME OPTOHOPMUPOBAHHOTO Oasuca
€BKJIM/I0BA IPOCTPAHCTBA.

CkansipHO€ IPOU3BEACHIE B OPTOHOPMUPOBAHHOM Oasuce.
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N3omopdusm eBKIuA0BBIX NpocTpaHCcTB. Teopema 00 M30MOPPHOCTU €BKIHMIOBBIX
MIPOCTPAHCTB OJAMHAKOBOW pPa3MEPHOCTH.

[TognpocTpancTBa  €BKJIKMAOBA IpOCTpaHCTBA. OpTOroOHAJIBHOE  JOIOJIHEHHE,
CBOMCTBA OPTOIOHAJIBHOT'O JOTIOJHEHHS.

I'pynna oproroHanbHbeIX MaTpul. OpTOroHaIbHbIE MATPULIBI KAK MATPHULIBI IEPEXO0/IA.
Cummetpuueckre npeoOpa3zoBanusa. Cummerpudeckue wmatpulbl. CBs3b MEXIY
CUMMETPUYECKUMHU MTPE0OPa30BAHUSIMU U CUMMETPUUECKUMHU MaTPUILIAMH.
XapakTepucTUYeCKue KOPHH CUMMETpPUYECKOro mnpeoOpazoBaHusi. CylliecTBOBAHHE
OPTOHOPMHUPOBAHHOTO  0a3mMca, COCTOSIIIETO U3  COOCTBEHHBIX  BEKTOPOB
CUMMETPUYECKOT0 MPeoOpa3oBaHMUsL.

OproronanbHbie npeoOpa3oBanus. KaHoHWYeckuil BUA MaTpHIbl OPTOrOHAJIBHOTO
npeoOpa3zoBaHUs.

I'naBa 10. Teopust yuces

JenumocTs uenbix uncen. [emenue ¢ ocratkom. Anroputm EBknupa. Pasznoxenue
HOJ. Kputepuii B3aMMHON MPOCTOTHI.

[Ipocteie uncna. Teopema EBkinaa o 6€CKOHEYHOCTH MHOKECTBA MPOCTHIX YUCET.

Cy1iecTBOBaHUE U €IMHCTBEHHOCTD PA3JIOKEHUS HA IPOCTHIE MHOXKHUTEIH.

Knaccel BbIUETOB MO JaHHOMY MOAYIHO. PelieHne cpaBHEHUM IIE€PBOM CTEIICHM.
CpaBHEHMS U UX OCHOBHBIE CBOKCTBA.

Konbo BbiueroB. Ilone BbhIUETOB 1O MpocToMy Moaytiwo. IlpuBeneHHass cucrema
BbIUETOB. Teopemsbl Ditnepa, Pepma u Buiibcona.

CpaBHEHUsT C OJHUM HEU3BECTHBIM. lIpuMEHEHHE CpaBHEHHMH K PELICHUIO
TUO(aHTOBBIX ypaBHEHWH mepBoil creneHd. CHUCTEMBbl CpaBHEHMM, KUTalckas
Teopema 00 ocraTtkax. CpaBHEHHs IO TPOCTOMY M COCTABHOMY MOJIYJIIO.

Pemienne cpaBHeHMil BTopoil creneHu. KBajgpaTuuHble BbIYEThl. 3aKOH B3aUMHOCTHU
KBaJIPaTUYHBIX BHIYETOB.

OyHKIus Juiepa, €€ BBIYUCICHUE U IPUMEHEHHE.

Oyukius Méduyca. @opmyna obpaienus Mébuyca.

[TepBoOOpa3HbIe KOPHU U UHIIEKCHI. JIMCKPETHBIN Jorapudm.

I'naBa 11. KpaapaTuunbie ¢popmbl

[Tonarue xBaapatnunou (opmel. JIuHelHas 3aMeHa OyKB KBaJApaTHYHOU (POPMBI.
N3menenune matpuiisl Gopmsl ripu 3amMene 0ykB. Clie/icTBHE.

Merton Jlarpanxa npuBeAeHUS KBaIPaTUIHONW (DOPMBI K KAHOHUYECKOMY BHITY.
Hopmanbubiii  Buj kBagpatuyHod  ¢opmbl. [IpuBoguMocTh  IEHCTBUTENBHOM
KBaIpaTUYHOU (POPMBI K HOPMAJILHOMY BH]Y.

[TpuBenenue KkBaapaTUYHONU (POPMBI K TJIABHBIM OCSIM.

3aKOH UHEPLHUU KBAJPATUYHBIX (POpM.

[TonoxutenbHO  ompenenéHHble  KBaJIpaTU4HbIE  (QOpPMBI.  YTBEpKICHHE:
JeCTBUTENbHAS KBagpaTuyHas Qopma SBISIETCS MOJIOKHUTEIbHO OMNPEeesIEHHOM
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TOTJa W TOJILKO TOrJa, KOrJa Ha HEHYJeBbIX Ha0opax oOHa NPUHUMAET
MOJIOKUTEIIbHBIE 3HAYEHUS.

Kpurepuit CunbBectpa mosIoKUTEIbHON ONpeIeIEHHOCTH KBAPATUIHON (OPMBI.
CBs13b KBaJIpaTUYHBIX ()OPM U CKAISIPHOTO MPOU3BEIACHHUSL.

CUMMETPUYECKOT0 IPE0Opa30BaHUs.

I'nasa 12. ’Kopaanosa ¢popma marpuig

KopHeBbIe BEKTOPBI U KOPHEBBIE TOAPOCTPAHCTBA.

Paznoxxenue npocTpaHcTBa B IPAMYIO0 CyMMY KOPHEBBIX ITOATIPOCTPAHCTB.
XKopnanoBa  QgopmMa  MaTpullbl  JIMHEHHOro  NpeoOpa3oBaHUs, HMEIOIIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAUEHUE.

EnnHCTBEHHOCTD KOPAAaHOBOM (POPMBI MaTPHIIBI IPEOOpa30BaHUSI.

I'maBa 13. OcHOBBI TEOpUM IPYII

ITonyrpynner. CpoiictBa creneneit. llonstme rpymnmsl. [Ipocrelimme cBoOWCTBA.
Kpurepwnii rpynmnsl.

[Toarpynmsl. [loarpyrra 4eTHBIX MOICTAHOBOK.

Nzomopdusm rpyn. Ipumepsr. Teopema Kamu.

CmexHble kiacchl. Pasznoxkenwe rpymnmbl 1o noarpymnme. Teopema Jlarpanxka o
JNEIUMOCTH TOpsAKAa Tpynnbl Ha NOPsSAOK noarpynmnsl. llopsaok snemenra.
Huxnmuueckue rpynnsl. [logrpynns!l nukiandeckux rpynn. CTpoeHHe rpyIi NpocToro
NOPSIAKA.

Hopmaneuble noarpynmel. Ilpumepsl HOpmanpHbIX mnoAarpymnn. KoHTpnpuMepsL.
HopmanbHocTs noarpynn unjaekca 2. [lonstue ¢pakroprpynnsl U ero KOPPEKTHOCTD.
[Ipumepsl nocTpoeHus HakToprpymi.

[Tonsitue romomopduzma rpyti. Teopema o romomopduzme rpym.
BoccTranosnenue noArpyIiisl B mpoodpase U3 MoArpylIsl B 0opase.

OTHolIEHHE CONpPsKEHHOCTH B rpynne. CBOMCTBAa CONPSIKEHHBIX 3JIEMEHTOB
rpynimsl. LlenTpanusarop snemenTa. Teopema 00 MHAEKCE LEHTPATU3ATOPA AJIEMEHTA
KOHEUYHOU rpymnmnsl. L{eHTp rpynnsl. HeTpuBuanbHOCTh HEHTpA p-TPYyIIIBI.
CymiecTBoBaHME B KOMMYTAaTHBHOM TpyIIe MOPSAKA AEISLIETOCS Ha IPOCTOE p
aneMeHTa nopsaka p. PopmynrpoBka TeopeMbl CuioBa. J[0Ka3aTenbCTBO TEOPEMBI
CuiioBa B 4aCTH «CYLIECTBOBAHUEY.

[Ipssmble mpomsBeneHus rpyni. Kpurepuid pasnoKeHdss Tpynmbl B OPSMOE
IIPOU3BENCHUE CBOMX MOArpynn. TeopeMa O CTPOCHHHM KOHEYHBIX KOMMYTATHUBHBIX

TPYIIIL.

TunoBbie BONPOCHI U 321244 IJIA IPOBEPKU CAMOCTOATEIbHON padoThI

Cucrembl JnHeHHBIX YpaBHennii. Meron I'aycca

1. UTo Ha3bIBAaETCS PEIICHUEM CUCTEMbl YPAaBHEHM?
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2. Pemnrte cuctemy ypaBHeHuM MeToa0M ['aycca

=X X, X; @3,
2x, xy x; ell,
X, X, Xy @8.

3. Umerotcs Tpu Ganka 1, 2 U 3, KaXAblid U3 KOTOPBIX HAYKUCIISIET BKJIATUUKY
OTIPeICNIEHHBIM TOJOBOM TPOIEHT (CBOM I Kakaoro Oanka). B mawane roma 1/3

MPOIICHT BBITIJIAYMBACT KaX bl OaHK?

YPaBHEHHH

1. Kak BBIUMCINTB ONPENETUTEID BTOPOTO

BKiIaga pasmepoM 6000 nmen.ex. Bioxkuiau B Oank 1, 1/2 Bkiama — B OaHkK 2 u
OCTaBIIYIOCS 4acTh — B 0aHK 3 W K KOHI[y Trojia CyMMa 3THX BKJIaJIOB BO3poOcCia 0
7250 nen.en. Ecnu 661 mepBoHavyaibHO 1/6 BKiTama monoxxkuiu B 6aHk 1, 2/3 — B OaHK
2 u 1/6 Bknaga — B 6aHK 3, TO K KOHIly Tojla cCyMMa BKJajga coctaBmia Obl 7200
neH.en.; ecnu Obl 1/2 Bknama mojioxxuiau B O0ank 1, 1/6 — B 6ank 2 u 1/3 Bxiaga — B
0aHk 3, TO cyMMa BKJIaJIOB K KOHILy rojaa coctaBuia Obl BHOBb 7250 nen.en. Kakoi

Teopuss onpeaenurenein. IlpaBuino Kpamepa peumieHuss cucreM JHHEHHBIX

nopsijaka’?

2. Kax BBIUHMCIUTH ONPEICIUTENh TPETHETO MopsIKa?

3. Kak BBIYHCIUTE ONPEAETUTEIb YETBEPTOTO MO AKA?

4. Beruuciaure OIIPCACIINUTCIIN:

a
1. BeriicHuTE, SIBISIOTCS JIM BEKTOPHI

a)
0)
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a, (1;2;0), a, ®(3; L1), a, &0;1;1)

1 2 3 4 122 4
I 1 | 2 3 4 1 14 0 1
14 4‘ 273 1 341 2 0021
- 1 4 1 2 3
a)3 16; a)4 1 5;6) . B) 003 0
5. Pemnre cucreMy ypaBHEHUM
=X, X, X, @3,
\2x} X, Xx; Ol
"Ex} X, Xy @8,
npuMeHuB Teopemy Kpamepa.
ApupMernyecKkue BEeKTOPHbIE IPOCTPAHCTBA
1> Ay, 4y

JIMHEWUHO 3aBUCUMBIMU:

a, (2 1:3), a, ®(L4 1), a, @07 9:5) .



2. Bektopwl e;=(1, 1, 1), ex=(1, 1, 2), es=(1, 2, 3) u x=(6, 9, 14) 3agansl CBOUMU
KOOpJIMHATAMU B HEKOTOPOM 0a3uce MOKaXHUTe, 4YTO BEKTOPBl €, €, €3 CaMH
o0pa3ytoT 6a3uc U HalUTE KOOPUHATHI BEKTOPA X B 3TOM Oasuce.

3. Kakyro maTpuily Ha3bIBalOT paCIIMPEHHON MaTpPULIEH CUCTEMBI?

4. Haiimute oOmiee pemeHue u (yHIAMEHTAIBHYIO CHCTEMY PCUICHUN s
CHUCTEMBI YPaBHEHUI

> X 4x 2x; 3x; @0,
Jx, 9x, S5x; 2x, xg @0,
/":xl 3x, x; 2x, 9x, @0.

\l/s l
5. Meronom ["aycca pemurte cuctemy U HaluTe Bee €€ 0a3uCHbIE PEIICHUs
=2x X, Xx; Xx, @5,
X, 2x, 2x; 3x, @ 6,

\l/

mBx, x, x; 2x, @ L

KoMiuiekcHble ynciaa. Anredpanyeckue MHOT0O4YJICHbI

1 z, ®5 12i, z, ® 6 8i . z. Z,
. JlaHbl KOMILJIEKCHBIE YMCJIa . Hatigute , ,

A

21z, 4
9

2101~ i,225«/—3~i

2. KommekcHble yucia MpeJCTaBbTE B MOKa3aTeIbHOU (hopme

A
o lez 22
1 HAUJIUTC nu
. 100
1
~ 50
V3

3. Brruunciaure .

4. BpimonaHuTe apupMeTndecKre JeHCTBUS HaJl KOMIUJIEKCHBIMU YHCIIAMH:

NPT NN

a) B 6) *

3 2t 72 4 J1 3T 60 2

1 2i2 5i 2 07 6 9
B) o1 207 50 : r) ; . ) :

" Vo421 3 0 Y6442 V3.

>

5. Pemmmre B KOMIUIEKCHBIX YHCIaX KBaAPATHBIC YPABHCHUA!
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Nk LD

Bz’ 5z 660. )z 2z 50

Aaredopa Marpun. CBsi3p CHCTeM JIMHEHHBIX YPaBHEHH W MATPUYHBIX
YPaBHEHHH

1. Becerna i MOXHO HAWTH TPOU3BEICHUE ABYX MATPHIL?

2. BepHo 14, 4TO a)A+B=B+4; 0) A(B+ C) =A4B + AC;
c) AB = BA; n) A(BC) = (4B)C;
e) AE = EA.
4. JIns KakuxX MaTpuIl OTpe/iesieHa onepalisi BO3BEICHUsS B CTETICHb?
D 114
2 4

10 14 Begg 13-

A - L~ _
45 B oC 8 23C
5. Beruucnure npou3BeaeHUE , €CIIU .

=1 0

d
Ae ul 5 = BOE§~ 1=
6. Haiinnre AB 1 BA , ecin T u -
j?o 1 2m‘
Aol 31—

883 0 2=

8. Peminre MaTpyu4HbIC YPaBHEHHUS:

7. Haitnute A3:

Xg ‘-.ﬂ 1 -

7
2 |

2 1u, d 0
JBEoR

Bomnpocs! k 3k3ameny no aucuuniaunne (1-it cemecrp)

BRI

Meron I'aycca: noka3aTeabCTBO TEOPEMBI O BO3MOYKHOCTU IPUBEIECHHS CUCTEMBI K
TpanerounaabHoMy Buay. O01ee 1 4acTHOE pPEIICHHE.

CaoiicTBa nepectaHoBOK. CBOICTBA MOJICTAHOBOK.

[TonsTue onpenenurens, ero CBOMCTBA.

MuHopsl U anredpandeckue 10noJHeHus. Pa3inoxkenne onpeneauTens.

Teopema Kpamepa.

Onpenenurens Bannepmonaa.

[Tonsitue apudmerrueckoro MPOCTPAHCTBA, OMpPEAENCHUs JIMHEWMHO 3aBUCUMOW H
HE3aBUCHUMOM CUCTEMBI BeKTOPOB. KpuTepuii TMHEHHON 3aBUCUMOCTH.

TeopeMa o MMHEWHON 3aBUCUMOCTH JTMHEWHBIX KOMOWHAIIUNA U CIIEACTBUS U3 HEe.
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9. ba3uc u paHr cUCTEMBI BEKTOPOB.

10.OKkBHBaNICHTHBIE CHCTEMBI BEKTOPOB: HMX CBOMCTBA, JOKAa3aTelbCTBO pPAaBEHCTBA
PAHI'OB DKBUBAJICHTHBIX CUCTEM.

11.Teopema 0 paHre MaTpHLIBbI.

12.PaBeHCTBO paHroOB CHCTEMBI CTPOK M CTOJOIOB MaTpulbl. HEM3MEHHOCTh paHra npu
3JIEeMEHTapHbIX TpeoOpa3oBaHusAX MaTpulbl. llepeuncnenue 0a3MCOB CUCTEMBI
BEKTOPOB.

13.Kputepuii TOro, 4TO ONPEAECTUTEND KBaAPATHOW MaTpHIlbl paBeH 0.

14.Cucrema TMHENHHBIX OJTHOPOIHBIX ypaBHEHUN. PaHr u 6a3uc MHOXKECTBA PEILICHUH.

15.Cuctembl HEOAHOPOAHBIX JIMHEMHBIX ypaBHeHui: Teopema Kponekepa-Kanemnu;
CBSI3b C COOTBETCTBYIOIIEH CUCTEMOW JINHEMHBIX OJHOPOJIHBIX YPABHEHHUM.

16.Ilonarue anredpamyeckod onepauuu. [Ipumepsl u KOHTp-pumepsbl. [loHsTHE
noJiyrpynnsl. EAMHCTBEHHOCTh €IMHULIBI. EMHCTBEHHOCTh OOpPAaTHOTO 3JIEMEHTA B
NOJIyTpynnax.

17.I'pynnel. I'pynna noacranoBok. [IpuMeps! noarpymi.

18.11onsATre kosbua. [loHdaTHe nons. Jlenurenu Hysl B KOJIBLE U UX OTCYTCTBUE B IIOJIE.
[Ipumepsl.

19.1TocTpoeHne mosisi KOMIUIEKCHBIX YHCE.

20.Tpuronomerpuyeckas (popMa KOMIUIEKCHOTO dYHclia. J[EHCTBHUS C KOMIUICKCHBIMH
yuciamu B 3Toi popme. Popmyna Myaspa. CoiicTBa MOIyJIsI KOMIUIEKCHOTO YHCIA.

2]1./3BnedyeHne KOpHs N-OWM CTEMEHHW U3 KOMIUIEKCHOI'O YMCJIA B TPUTOHOMETPUYECKOU
dbopme. PacnonokeHue KOpHel Ha MITOCKOCTH.

22 I'pynna kopHeit u3 enunuuel. [Tonstre nepBoodpa3HOro KOpHs, IPUMEPBHI.

Bomnpocs! kK 3k3aMeHy MO IUCHUILINHE (2-H ceMecTp)

1. JletictBusa ¢ maTpuiiamu. KosibIio KBaJpaTHBIX MAaTPUI] HAJT KOJIHI[OM.

2. DnemeHTapHbIe MaTPUIlbL. CBS3b DJIIEMEHTAPHBIX MPEOOPa30BaHUI C JIIEMEHTAPHBIMU
MAaTpPULIAMH.

3. PaHr npowusBeAeHUs MATPHUIL.

4. Onpenenutenb MPOU3BEACHUS MATPHUIL.

5. Kputepuii oOpatumocT KBajpaTHON MaTpuIlel Haja mosneMm. [loctpoenue oOpatHO
MaTpPHIIBI CITIOCOOOM, CBS3aHHBIM C aITreOpandecKUuMU JOTIOTHEHUSIMHU.

6. Kpurepuii obparumoctu KBajgpaTHOM MaTpuilsl Haa mnojeM. Crnoco® mocTpoeHus
00paTHOW MATPHUIIbl, CBSI3aHHBIN C MPUNUCHIBAHUEM €IMHUYHON MaTPUIIBI.

7. TlocTpoeHue KoJiblla MHOTOWIEHOB OT OJTHOM OYKBBI HaJl KOJIBLIOM.

*

Teopema 0 J1eJIeHUU ¢ OCTATKOM JIJIs KOJIbIIAa MHOTOYJICHOB HA/l ITOJIEM.

9. Muorowien kak (ynkuus. Cxema ['opHepa. Teopema besy. Teopema o uwmcie
KOpHE#. JlocTaTOYHbIE YCIOBUS COBIAICHUS IBYX OMPEACICHUI MHOTOUJICHA.

10.HauGonpmmii  oOmMii  JAenuTeNnh JBYX MHOTOWICHOB. Anroput™m EBkimia.

ACCOLIMMPOBAHHOCTH HAUOOIBIINX OOITUX JICTUTEIICH.
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11.Paznoxxenne HOJI. Kputepuii B3aumMHoN mpocToThl. CBOMCTBAa B3aMMHO MPOCTHIX
MHOT'OYJICHOB.

12.IlonsiTue  mpUBOAMMOrO  MHOIOYJI€HAa Haja  nojieM. BsauMmHas  mpoctora
HEMPUBOJIUMBIX HEACCOIMMPOBAHHBIX MHOTOWICHOB. TeopemMa O pa3ioKEeHUU
MHOTOYJICHA HaJl TOJIEM B MPOU3BEJACHUE MHOTOUYJIECHOB, HEMPUBOJIMMBIX HaJ 3THUM
IIOJIEM.

13.KpaTHOCTh HEMPUBOIMMOI0 MHOXKHUTENSI B KAHOHUYECKOM Pa3JIOKEHUH MHOTOYJICHA;
€€ CBSA3b C KPAaTHOCTHIO 3TOrO MHOXMTEJS B MPOU3BOJHOW. OTHaeleHue KpPaTHBIX
MHOKUTEJEH.

14. ®opMynupoBKa OCHOBHOH TeopeMbl anreOpbl KOMIUIEKCHBIX dHCel. Buna
HEIMPUBOJIMMbBIX MHOTOUYJIEHOB HAJl MOJISIMUA KOMIUIEKCHBIX U JACHCTBUTEIIbHBIX YUCEI.

15. IlonsiTne JIMHEMHOTO  MPOCTPAHCTBA. ba3uc KOHEYHOMEPHOIO  JIMHEWHOIO
NpPOCTpaHCTBA. PaHr cHUCTEeMBbI BEKTOPOB B KOHEUYHOMEPHOM MPOCTPAHCTBE.
KoppekTHoCTh onpeaeneHust paHra.

16.3amena 0Oa3uca B KOHEYHOMEPHOM JIMHEHHOM MpocTpaHCTBe. Marpuiia rnepexoja.
CBsi3b MeXIy KOOpPJAMHATAMH OJJHOTO BEKTOpa B pa3HBIX Oa3ucax.

17. IlonnpocTpancTBa  JUHEHHOro  mpoctpanctBa. CymMMa  HOANPOCTPAHCTB.
Ilepeceuenne noampoctpaHcTB. CBSI3b Pa3MEPHOCTH CYMMBI C Pa3MEPHOCTHIO
IIEPECEUYECHUSI.

18. Iloctpoenne 0Gazuca cymmbl JByX mnoanpoctpaHctB. [loctpoenue 6Gasuca
nepeceyeHus IByX MoAnpocTpancTB. [IpsmMas cymma moaAnpoCcTpaHCTB.

19. N3omopdu3M IMHEWHBIX TPOCTPAHCTB.

20. JIuneitnpie otoOpakeHus. SAapo um obpa3. Teopema O CBsSI3U MEXKIy pPaHTOM H
nedeKToM JIMHEHHOTo oToOpakeHus. CriocoObl onpeiesieHus: (BBEACHUS) TMHEIHOTO
OTOOpaXeHUS.

21. Marpurnia nuHEHHOTO MPeoOpa3oBaHMsl KOHEYHOMEPHOTO JIMHEHMHOTO TPOCTPAHCTBA
U €€ U3MEHEHHUsI IPU nepexoie kK apyromy 6asucy. [1ogoOHbIe MaTpHUIIBI.

22. llonsitue anreOpbl. AnreOpa MHOTOUYIEHOB OT OJHOM OYKBBI Haj moJjieM. Anredpa
KBaJIpaTHbIX MaTpull Haja mnojeMmM. HM3omopdusm anrebp. Aurebpa JHWHEWHBIX
npeoOpa3zoBaHuil TMHEHHOTO MPOCTPAHCTBA U €€ N30MOPPU3M MOIXOIAIIEH anreOpsl
MaTpHull.

23. CoBmajicHUE XapaKTEPUCTUYCCKUX KOPHEHM M COOCTBEHHBIX YHCEN JHUHEHHOTO
npeoOpa3oBanus. JIMHEWHas HE3aBUCHUMOCTh CHUCTEMBI COOCTBEHHBIX BEKTOPOB,
MPUHAIICKAINX TOMAPHO PA3MYHBIM COOCTBEHHBIM 3HaueHUsM. COOCTBEHHBIC
MOJITPOCTPAHCTBA.

24, Kputepuit TOro, 4YTOo Marpulla TNoA00HAa JAWaroHanbHOW. VHBapuaHTHBIE
NOANPOCTPAHCTBA.

25.0mpenenenue eBkauAoBa mpocTpaHcTBa. OproroHanusanusa. CylecTBOBaHHE
OPTOHOPMHUPOBAHHOTO Oa3uca.
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26. OnpeneneHue €BKINAOBA IPOCTPAHCTBA. BbhIUMCIEHNE CKaISPHBIX NMPOU3BEACHUN B
IPOU3BOJILHOM 6azuce. Briuncnenue CKAJIAPHBIX MIPOU3BEACHUN B
OpPTOHOPMHpPOBaHHOM Oa3zuce. M30Mopdu3M eBKINI0BBIX TPOCTPAHCTB.

27. lloampocTpaHcTBa €BKJIUAOBA MpOcTpaHCTBa. JlomojiHEeHHE OPTOHOPMHUPOBAHHOTO
0a3rca MOAMPOCTPAHCTBA JO OPTOHOPMHUPOBAHHOTO ©Oa3Wca MPOCTPAHCTBA.
OproronansHoe nonojgHeHue. CBOMCTBA OPTOrOHAIBHBIX JOMOJTHEHHM.

28. HepaBenctBo Komm. OnpeneneHuss IIMHBI BEKTOpA M yrja MEXIy BEKTOPOM H
noAnpocTpancTBoM. x koppekTHocTh. HepaBeHCTBO TpeyrojabHUKA.

29. OpTOroHanbHbIE MATPHUIIBI KaK MATPHUIIbl MEPEXOJA B €BKIUIOBOM IPOCTPAHCTBE.
CummMmeTpuueckre npeodpa3oBaHus €BKINIOBBIX IPOCTPAHCTB.

CyluecTBoBaHWE WMHBAPUAHTHBIX MOANPOCTPAHCTB pa3MepHocTH | wim 2 B
JMHEHHOM MPOCTPAHCTBE HAaJa IOJEM JEUCTBUTENBbHBIX uncesl. OpTOroHajgbHBIE
npeoOpa3oBaHusl €BKINIOBBIX POCTPAHCTB.

Bomnpocs k 3k3amMeny no aucuuiniaunHe (3-it cemecTp)

1. Jemumocts muenbix uucen. Jemenune ¢ ocrtatkom. Ausroput™m EBknuja.
Paznoxenune HO/I. Kputepuii B3auMHOM TPOCTOTHI.

2. [Ilpocteie uucna. Teopema EBkanma o OECKOHEYHOCTH MHOMXKECTBA IPOCTHIX
yucen. CylecTBOBAHUE U €IMHCTBEHHOCTh PA3JI0KEHUS HA MTPOCThIE MHOKHUTEIH.

3. Kuaccel BbIYETOB MO JaHHOMY MOJyJI0. PellieHre cpaBHEHUH MEpBOUMl CTENEHHU.
CpaBHEHUA U UX OCHOBHBIE CBOMCTBA.

4. Kounbno BerueroB. [lone BberaeToB no npocromy monaynto. I[IpuBenenHas cucrema
BbIUETOB. Teopemsbl Ditnepa, Pepma u Buiibcona.

5. CpaBHeHHsI ¢ OJHHM HEHU3BECTHBIM. [IpUMEHEHME CpaBHEHUW K PEIICHUIO
TUO(aHTOBBIX ypaBHEHWH mepBoil creneHu. CHUCTEMBbl CpPaBHEHHM, KUTalCcKas
Teopema 00 ocraTkax. CpaBHEHHUs MO MPOCTOMY U COCTABHOMY MOJYJIIO.

6. Pemenne cpaBHeHHMI BTOpoil creneHu. KBaapaThuHble BBIUETHL. 3aKOH
B3aHUMHOCTH KBAJIPATUYHBIX BBIYETOB.

7. @yHKIUMA Diiepa, €€ BBIYUCICHUE U IPUMEHEHNE.

8. @dynkuus Mébuyca. Dopmyna obpaienus Méduyca.

9. TlepBooOpa3HbIe KOPHU U UHIIEKCHI. JIUCKPETHBIH Jorapudm.

10. ITonstue kBagpaTuuHoit popmel. JInHeiHas 3aMeHa OyYKB KBaapaTUIHON (HDOPMBEI.
N3menenune matpuiisl Gopmbl 1ipu 3amMmene 0ykB. Clie/icTBHE.

11. Meton Jlarpanxa npuBeneHUs KBAIPAaTHIHON (OPMBI K KAHOHHYECKOMY BHUTY.
12. HopmanbHblii Bua kBaapaTHdHoil (opmbl. [IpuBomumMocTs AeicTBUTEIBHOU
KBaJpaTUIHON (POPMBI K HOPMAILHOMY BUJTY.

13. IlpuBeneHue KkBaapaTUIHONU (POPMBI K TTIABHBIM OCSIM.

14. 3akoH MHEPIMH KBaAPATHUYHBIX (HOPM.

15. TlonoxuTenbHO  ompenenéHHble  KBaapaTU4yHbie  (QOpMBI.  YTBEpKIEHUE:
NENUCTBUTEIbHAS KBaJpaTuyHas (opma SBISETCS TMOJIOKHUTEIBHO OMpeNeIEHHOM
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TOrJa M TOJBKO TOIZA, KOIJAa Ha HEHYJEBBIX Ha0opax OHa IpUHUMAET
II0JIOKUTEJIbHBIE 3HAYECHUS.
16. Kputepuit CunbBecTpa MOJOXKUTEIBHON  ONPENEIEHHOCTH  KBaApPaTUYHOM
dbopMBI.
17. CBs3b KBapaTUIHBIX (POPM U CKAJSIPHOTO MPOU3BEICHUS.
18. cumMMeTpuuecKoro npeoopa3zoBaHusl.
19. KopHeBble BEKTOpPBI U KOPHEBBIE MMOAITPOCTPAHCTBA.
20. PaznoxxeHue NpoCTpaHCTBA B MPSIMYI0 CYMMY KOPHEBBIX MOAIPOCTPAHCTB.
21. XKXopnanoBa Qopma MaTpulbl JMHEHHOrO NpeoOpa3oBaHUs, HMEIOLIEro
€IMHCTBEHHOE COOCTBEHHOE 3HAUEHUE.
22. ENMHCTBEHHOCTD KOPAAHOBOM (POpPMBI MaTpHULIbl TPEOOPA30BAHMUSL.
23. Ionyrpynmel. CpoiictBa creneneid. Ilonarue rpynmnel. IIpocreiimme cBoiicTsa.
Kpurepnii rpynisr.
24. Tloarpynmnsl. [Toarpyrmnma 4eTHBIX TOJACTAHOBOK.
25. Nzomopdusm rpynm. [Ipumepst. Teopema Kanu.
26. Cmexuble kiaccel. PasnoxkeHne rpynmnel nmo noarpymnme. Teopema Jlarpanxka o
JNEIUMOCTH TOpsAKAa Tpynnbl Ha NOPsSAOK noarpynmnsl. llopsaok snemenra.
Huxnmnueckue rpynnsl. [logrpynnel nukiandeckux rpynn. CTpoeHHEe rpyIi NpocToro
NOPSIAKA.
27. Hopmanbensle noarpynnsl. [Ipumepsl HopMmanbsHeIX noarpynn. KoHTprpuMepsl.
Hopmanbaocts noarpynmn unaekca 2. [londarue ¢pakToprpynmnsl 1 €ro KOppeKTHOCTb.
[Tpumepsl nocTpoeHus HakTOPrpymi.
28. Ilonarue romomopdusma rpynmn. Teopema o romomMoppu3Me rpymil.
29. BoccraHoBieHHE OArPYIIIBI B TpooOpa3e u3 NoArpynmsl B oOpase.
30. OTHOLIIEHHE CONPSHKEHHOCTH B Tpyrre. CBOWCTBAa COMNPSHKEHHBIX 3JIEMEHTOB
rpynnsl. LlenTpanuzatop snementa. Teopema 00 MHIEKCE LIEHTPATN3aTOpa SJIEMEHTA
KOHEUYHOU rpymnmnsl. L{enTp rpynnsl. HeTpuBuanbHOCTH HEHTpa p-TpyNIIbI.
31. CymecTBoBaHME B KOMMYTAaTUBHOM TpyIIle MOPSAKa AEIAIIETOCS HAa MPOCTOE p
aneMeHTa nopsaka p. PopmynrpoBka TeopeMbl CuitoBa. J[0Ka3aTenbCTBO TEOPEMBI
CuioBa B 4aCTH «CYIIECTBOBAHUEY.

32.IlpssmMble mpousBeneHust rpymni. Kpurtepuil pasinoKeHHsT TpyIIbl B - HpsAMOE
IIPOU3BECHUE CBOMX MNOArpynn. TeopeMa O CTPOCHHM KOHEYHBIX KOMMYTATHUBHBIX

TPYIIIL.

MeTOI[I/I‘IeCKI/Ie YKazanusd Jist oﬁyqalomnxm I0 OCBOCHMIO TN CHUIIJIMHBI

Opranusys cBOI y4eOHYI0 paboTy, CTYACHTHI JOIKHBI:

Bo-nepevix, BHISIBUTh PEKOMEHYEMBII PEKUM U XapakTep yueOHOU paboThI
[0 W3YYEHUIO TEOPETUYECKOr0 Kypca, MPAaKTUYECKOMY IMPUMEHEHUIO
U3YYEHHOI0 MaTepHajla, 0 BBINOJHEHUIO 3aJaHUNA I CaMOCTOSATEJIbHOU
paboThI, O UCTOJIb30BAHUIO HHPOPMAITMOHHBIX TEXHOJIOTHH H T.A.
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Bo-emopvix, 03HAKOMUTBCSI C yKa3aHHBIM B METOJUYECKOM MaTepuaye Io
JUCUUIJIMHE T[EepeYHEeM Yy4eOHO-METOAUWYECKUX H3JaHuM, PEKOMEH]yeMBbIX
CTyAEHTaM JJs NOJATOTOBKM K 3aHATUSIM M BBIIIOJHEHUS CaMOCTOSITEIbHOU
paboThl, a TakXe C METOJAMYECKUMU MaTepuajlaMd Ha OyMaXXHbIX W/WIH
JJIEKTPOHHBIX  HOCHUTENSIX, BBINYIIEHHBIX Kadeapod CBOMMH CHJIaMH U
IPEeAOCTABISIEMBIE CTYyIEHTaM BO BpEMsI 3aHSITHH.

CamocTtosiTenbHast paboTa CTYJEHTOB, MPEIYyCMOTPEHHAs y4EOHBIM IIAHOM
JOJKHA COOTBETCTBOBAaTh 0OoJjiee TIIyOOKOMY YCBOEHHUIO H3y4aeMoro Kypca,
(opMHpPOBATh HAaBBIKM UCCIEAOBATEIbCKOW pabOThl U OPUEHTUPOBATH CTYAECHTOB
HA YMEHUE NPUMEHSATh TEOPETUUECKNE 3HAHUS HA ITPAKTHKE.

1. Padora ¢ y4eOHbIMH MOCOOMAMMU. J[Jis MOITHOIIEHHOTO YCBOEHHUS Kypca
CTYJIEHT JIOJDKEH, IMPEeXJEe BCEro, OBIAJAETh OCHOBHBIMH TMOHATHSIMHU 3TOU
TUCHUIUIMHBL. Heo0X0IMMO yCBOUTH ONpEEeIeHHs] U OHATHUS, YMETh IPUBOJIUTh UX
TOYHbIE (POPMYIUPOBKH, MIPUBOJUTH TPUMEPHI OOBEKTOB, YAOBIETBOPSIOLIUX 3TOMY
onpeneneHuto. Kpome Toro, He06X0qUMO 3HaTh KPYTr (PakToOB, CBA3AHHBIX C JaHHBIM
noHaTHeM. TpeOyeTcsl TakKe 3HaTh CBSA3M MEX]y NOHITUSAMM, YMETh YCTaHABJIUBATh
COOTHOLIEHUS MEXKY KJlacCaMU 00BbEKTOB, OMMCHIBAEMBIX PA3JINYHBIMU MOHITUIMHU.

2. CamocrosiTeibHOe uM3yuyeHue TeM. CamocrosiTenbHash paboTa cTyieHTa
ABJISIETCS. BAXKHBIM ~ BUJIOM  JICSITEIIBHOCTH, IO3BOJSIOIIMM XOPOILIO YCBOWTH
U3y4aeMblil MpeaIMET U OJHUM M3 YCIOBUH JOCTHUIKEHHS HEOOXOJAMMOTO KayecTBa
NOJATOTOBKH U MNPOPECCHOHAIBHOM MEpenoAroToBKU crnenranucroB. OHa
IpeanoiaraeT caMoCTOSITEIbHOE M3YYEHHE CTYJIEHTOM PEKOMEHJOBAaHHOW yueOHO-
METOJUYECKONW JIMUTEpaTyphl, Pa3IWYHbIX CIPaBOYHBIX MAaTEpUANIOB, HalMCAHUE
pedepaToB, BBICTYIUIEHHUE C JIOKJIAI0M, OJrOTOBKY K JIEKIIMOHHBIM U MPAKTUYECKUM
3aHATHUAM, IOJATOTOBKY K 3a4ETY U SK3aMEHY.

3. IoaroroBka K mNpakTH4YeckuM 3aHATHAM. IIpu noaroroBke K
NPAKTUYECKUM 3aHATUSAM CTyAEHTaM PEKOMEHAYETCS CIeA0BaThb METOJIUYECKUM
PEKOMEHJAlUsM I10 padoTe C y4eOHBIMU MTOCOOUSMH, IPUBEICHHBIM BBILLIE.

4. CocraBienue rioccapus. B rioccapuil JOJDKHBI OBITh BKJIIOUEHBI
OCHOBHBIE MOHSTHS, KOTOPbIE CTYACHTHI U3Y4alOT B XOJ€ CAMOCTOATEIbHON pabOThI.
JUJ1 TOJTHOTBI UCCIIEIOBAHNS PEKOMEHIYETCsI BIMCHIBATh B IJIOCCAPUI M T€ TEPMUHBI,
KOTOpBIE CTYJI€HTaM OyIyT PacCKpBIThI B X0J1€ JIEKIIMOHHBIX 3aHATUH.

5. CocraBiieHHe KOHCHEKTOB. B KOHCIIEKTE OTpa)K€Hbl OCHOBHBIE MOHITHS
TeMbl. JlJI1 HargsagHOCTM M yAoOCTBAa 3allOMUHAHUS MCIOJIb30BaHbl CXEMbl H
TaOJIHILIBL.

6. IToaroroBka Kk 3k3ameny. [Ipy MOArOTOBKE K 3K3aMEHY CTYACHTHI TOJDKHBI
WCIIOJIB30BaTh KaK CaMOCTOSTEILHO MOATOTOBIICHHBIE KOHCIICKTBI, TAK U MaTEPHAIbI,
MIOJTYYCHHBIC B XOJIC 3aHITHIA.

KadecTBO yCBOCHMS CTYJIEHTOM Ka)KJIOW JUCIMILIMHBI onleHuBaeTcs 1o 100-
OaJIJIbHOM IIIKAaJIE.
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WNurerpanbHas pedTUHroBas omeHKa (0al) mo KaxaoMy MOAYJo (Iepuoay
00y4eHMs) CKIIAJBIBACTCS U3 OICHKU TEKYIIeH padoThl 0OydYarOMIMXCA Ha 3aHITHSIX
CEMHUHApPCKOro  Tuma  (CeMUHAphl, MNPAKTUYECKUE  3aHATUS, MPAKTUKYMBI,
nabopaTopHble padOThI, KOJJIOKBUYMBI M WHBIC AHAJIOTUYHBIC 3aHITHS), OIEHKH
WHIUBUIYaIbHOH paOOThl OOyYaromuxcsi M OIICHKU 3a BBITIOJIHCHHUE 3aJaHHM
PEUTHUHTOBOTO KOHTpOJISI ycrieBaemMocTh. [Ipu »ToM nmonst 6anioB, BBIIEICHHBIX Ha
PEUTUHTOBBIA KOHTPOJIb HE JOJDKHA TmpeBbimarh 50% o0mel cymMMbl OaijioB
JAHHOT'0 MOy (TIeproIa O0ydIeHHS).

MakcumaibHasi CyMMa pPEUTHHTOBBIX OaioB MO Yy4eOHOM [HCLMIUIMHE,
3aKaHYMBAIOILIECHCS SK3aMEHOM, 0 UTOTaM ceMmecTpa cocrasisier 60.

OO6yuaromemycs, HaOpasmemy 40-54 Oanna, 0OpuU  MOJABEACHUM HWTOTOB
ceMecTpa (Ha MocaeHEM 3aHATHH 10 TUCIUIUIMHE) B PEUTUHIOBOM BEIOMOCTHU y4eTa
yCIIEBAEMOCTH W  3a4Y€THOM KHIIKKE MOXKET OBITh BBICTaBJIE€HAa  OIICHKA
«YJIOBIIETBOPUTEIBHOY.

OOGyuaronieMycsi, HabOpapmiemy 55-57 OaiioB, NpU IOJBEICHUH HWTOTOB
cemMecTpa (Ha TMOCJIENHEM 3aHATHM MO JUCHUIUIMHE) B rpade peUTUHTOBOM
BEJIOMOCTH ydeTa ycneBaeMocTH «lIpemuanbHbie 0amuibDy MOXKET OBITh J00aBJIeHO 15
OaJIJIOB M BBICTABIICHA DK3aMEHAIIMOHHAS OIICHKA «XOPOIIO».

OOGyuaronieMmycst, HaOpapmemy 58-60 OaioB, NpU IOJABEICHUH HTOTOB
cemMecTpa (Ha TOCIENHEM 3aHATHH M0 JUCHUIUIMHE) B Tpade pEeUTUHTOBOU
BEJIOMOCTH y4eTa ycreBaemocTu «IIpemuanbHbie 0auibny MOXKET OBITh T00aBIeHO 27
OaJJIOB U BBICTABJIEHA YK3aMEHAIIMOHHAS OI[EHKA «OTIUYHOM.

B kakux-nub0 WHBIX cly4yasx J00aBjeHHE MpPEeMUATbHBIX OalIoB HE
JIOITYCKaeTCsl.

OOGyuarontuiics, HaOpaBmuii 10 39 0auioB BKIOYHUTEIBHO, CIA€T DK3aMEH.
[Ipy HamuuuM MOATBEPXKICHHBIX JOKYMEHTAJIBHO YBAXKHUTEIBHBIX TMPUYUH, 10
KOTOPbIM OBbUIM MPOMYIIEHBbI 3aHATUS (AauTeNnbHas 0oje3Hb, OOy4YeHHE B JPYrom
By3€ B paMKax aKaJeMHYeCKOW MOOWJIBHOCTU U Jp.), OOYyHAIOIIMICS MMEET MpPaBo
0TpaboTaTh MPOMYIIEHHBIE 3aHITHS U MOJYYUTh JOMOJHUTEIbHBIE OAJIbl B paMKax
YCTaHOBJICHHBIX OayioB 3a MOAyJb. CpOKH U TOPSAOK OTPAOOTKH OMpenessieT
npenojaBareinb. bamisl BEICTaBISAIOTCS B rpade «oTpaboTKay.

OTtBet o0yuaromerocsi Ha 9K3aMeHEe OIIEHUBAETCsI CyMMOi 710 40 peHTHHTOBBIX
OamnoB. MrtoroBas OIEHKa CKJIAJBIBACTCS M3 CyMMBI 0ajuioB, MOJYYCHHBIX 32
ceMecTp, U OayIoB, MOJY4YEHHBIX Ha 3Kk3ameHe. OOydaromeMycsi, KOTOpPBIM caaer
9K3aMEH, MpeMHUaIbHbIE OAJIIBI HE HAUUCIISIOTCS.

CornacHo mnoaxojaMm OajuIbHO-PEUTUHIOBOM CHCTEMBl B paMKaX OLIEHKH
3HAHUW, YMEHHWH, BlaJeHUM (YMEHUU NPUMEHSATH) W (WJIM) OMbITa ACATEILHOCTH
JUCUUIUIMHBI YCTAHOBJICHBI CIEAYIOIIUE ACIIEeKThI:

Conepxanue yuyeOHOM JMCIUIUIMHBI B paMKax OJHOTO CEeMecTpa ACIHUTCS Ha JiBa
Moxayns (mepuoma oOydeHusi). Ilo okoHuanum wmoayns (mepuoga OOyUCHHS)
OCYIIECTBIISIETCA PEUTUHTOBBI KOHTPOJIb YCIIEBAEMOCTH 3HAHUI CTYIEHTOB.

Cpoxu npoBeIeHUSI PEUTUHIOBOTO KOHTPOJIS:

oceHnuul cemecmp — | PEeUTHHTOBBIA KOHTPOJb YCIIEBAEMOCTH IPOBOJIMUTCS
coriacHo rpaduky ydeOHoro mporecca, [l peHTHHTOBBIII KOHTPOJIb YCTIEBAEMOCTH -
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JIBE TIOCeAHUE HeAenu (PaKTUUEeCKOTO 3aBEpIICHUsI ceMecTpa 1o rpaduky ydeOHOro
npoiiecca;

seceHHUll cemecmp — | PEUTHUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH ITPOBOJMUTCS
corjacHo rpaduky yueOHoro mpoiecca, [l peTHHTrOBbIII KOHTPOJIb yCIIEBAEMOCTH -
JIBE TIOCJIeAHUE HeAenu (PaKTHUECKOTO 3aBEPIICHHUsI ceMecTpa 1o rpaduKy yueOHOTO

nporiecca.

VII. MaTtepuajibHO-TeXHU4YeCKOE 0O0ecniedeHrue TUCHNIIIHHBI

HaunmeHnoBaHue cnenuaJIbHBIX*
noMeneHU U MoMeleHuil s
CaMOCTOATEIbHOM pPadoThI

OcHallleHHOCTh
cnenmUAJIbHBIX TOMeIeHnii
M IOMeENIeHnH 1JIs
€CaMOCTOSITEIbHOM PadoThI

IlepeyeHsn JUIEH3HOHHOTO POrPAMMHOI0
o0ecreveHus.
PexBU3HNTHI MOATBEPIKIAKIIET0 TOKYMEHTA

VYueOHast ay TuTOpHS IS
MIPOBE/ICHUS 3aHITHI
JICKITMOHHOT'O THIIA, 3aHITHMN
CEMHHAPCKOT'0 THIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHUST KypPCOBBIX
paboT), rpyHIOBBIX U
WH/IUBUTY aTbHBIX
KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJISI M TPOMEKY TOTHOM
aTTeCTallly,
yuebnas ayoumopus.: Ne 314
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYyeOHast aytuTopus Ajs
MIPOBE/ICHUS 3aHATUI
JIEKIITMOHHOTO THUIIA, 3aHITHH
CEeMHMHApPCKOr'o THIIA,
KypCOBOTO TIPOCKTHPOBAHUS
(BBIOJIHEHUS KypPCOBBIX
paboT), rpyNHoBbIX U
WHIUBUIYaTbHBIX
KOHCYJIBTaIN, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTAaIlNH,
yuebnas ayoumopus: Ne 208
(170002 Teepckas oo, 2.
Tsepw,
nep. Cadoesuii, 0. 35))

VYyeOHast ayiuTopus AJs
MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO TUTIA, 3aHITHIA
CEMHHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
paboT), TPyNIOBBIX U

Komnnexm yuebnoti
Mmebenu, HOymoyx,
NPOEKmMop, HACMEHHbILL
MOMOpU3. IKPAH,
YCUunumeinb, MUKuiep,
MUKPOGOH, wKagp
HAnoJbHblll,
peyupkyasmop 2 wm.

Komnnexm yuebnotii
mebenu, CD-
MazHumoIa,
Komnviomep:
(cucmemmnvwiii 6aox +
MOHUMOp),
MHO20QDYHKYUOHATbHBILLL
naszep.
Konup/npunmep/ckauep,
sudeoneep,

menesusop, DVD nneep.

KommiekT yueOHoM
Me0OenH, HHTepaK-
THUBHAsI CHCTEMA CO
BCTPOCHHBIM ITPOEK-
TOPOM, KOMITBIOTED
(cucTemHbIH OJIOK,
MOHHUTOP, KJIaBUATYPa,
MbIIe) 1 mrT.,
PELHPKYIIATOP.

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 s
Windows — AKT Ha nepeaady npas
[1K545 ot 16.12.2022

Lazarus — GecruiaTHO

OpenOffice — 6ecrmaTHO
MHoroyHKIIHOHATBHBIN

penakrop ONLYOFFICE 6ecmatnoe
I1O — GecrnatHO

OC Linux Ubuntu 6ecrutatnoe [10 —
OecraTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 ans
Windows — AKT Ha nepeady npas
ITK545 ot 16.12.2022

Lazarus — GecraTHO

OpenOffice — GecrmaTHO
MHoroQyHKIIHOHATBHBIT

penakrop ONLYOFFICE 6ecmmatHoe
1O — 6ecrutatHO

OC Linux Ubuntu 6ecrutatnoe [10 —
OecrutaTHO

Google Chrome — OecraTHO
Kaspersky Endpoint Security 10 ms
Windows — AKT Ha nepeady npas
[1K545 ot 16.12.2022

Lazarus — GecruiaTHO

OpenOffice — GecruratHo
MHoroQyHKIIHMOHATBHBIN

penakrop ONLYOFFICE 6ecniatHoe
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WHIUBUAYATbHBIX
KOHCYJIBTAINH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTAIlNH,
yuebnas ayoumopus: Ne 203
(170002 Teepckas oo, 2.
Teepw,
nep. Caodoswii, 0. 35)

VYyeOHast ayiuTopus AJis
MPOBEJICHUS 3aHATUN
JIEKIMOHHOTO TUIA, 3aHITHIA
CEMHUHAPCKOT0 THIIA,
KypPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), TPyNIOBBIX U
WHIWBUIYTBHBIX
KOHCYJIbTaIMii, TEKYIIEero
KOHTPOJIS U IPOMEKYTOYHON
aTTecTaluu,
yuebnasn ayoumopus: Ne 207
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

KowmruiekT yueOHoM
MeOenu,
WHTEPAKTHBHAS
cucTeMa co
BCTPOCHHBIM
IPOCKTOPOM.

I1O — GecruiaTHO
OC Linux Ubuntu 0ecrurataoe I1O —
OecIuIaTHO

Google Chrome — OecrutaTHoO
Kaspersky Endpoint Security 10 mns
Windows — AKT Ha niepeaady npas
[TK545 ot 16.12.2022

Lazarus — GecruiatHO

OpenOffice — GecrutatHo
MHoro(}yHKITHOHATbHBIN

penaktrop ONLYOFFICE GecruiatHoe
I10 — 6ecrnatHO

OC Linux Ubuntu 6ecrutatnoe [1O —
OecriaTHO

VIII. CBenenusi 00 00HOBJIeHNMH padoyeii MPOrpaMMbl JHUCIUTLINHBI

Ne OO0HOBJICHHBIIT Onucanne BHeceHHbIX | /laTa u Ne mpoTokoJia
ILI. | pa3aeJ padouei U3MEHEeHUM 3acenanusi kKagenpsi /
NMPOrpaMmabl METOAUYECKOro
AMCUMILIHHBI coBeTa QakyJbTeTa,
yTBepAUBIIEro
U3MEeHEeHMSs
1.
2.
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