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I. AuHOTAIUSA

1. Heab u 3212494 TUCHUIINHBI

Hensimu  OCBOEHUS  JUCUMIUIMHBI  SIBJISTEOTCS OCBOCHUE OCHOB
byHIaMEHTAIBHBIX 3HAHUM, TO3BOJISIONIMX Pa300paThCsi B MaTeMaTHYECKON
OCHOBE, 00€CTICUNBAIONIEH BO3MOXXHOCThH JICSITEIbHOCTH CIEIIUATNCTa B TOW YaCTH,
KOTOpasi CBS3aHa C ajareOpodl M Teopue uuces, peliaTh CTaHAAPTHHIC 3aJ1aud,
JaBaTh MHTEPIPETALMIO MOJYYECHHBIM PE3yIbTaTaM.

3amaun:
dbopMHUpOBaHUWE TEOPETUYECKUX 3HAHWUN 10 anrebpe (OCHOBHBIC TMOHSTHS,
OTIpe/ICNICHHs, TeOPEMbl M (PaKThl) HEOOXOAMMBIX ISl U3YUYECHHS TOCIICIYIOIMINX
MaTeMaTUYECKHUX U CIEIUATbHBIX TUCIUIUINH;
O03HAKOMJICHUE C MCTOPUEH BO3HUKHOBCHMSI W PA3BUTHUA OCHOBHBIX IOHSTHUU U
pe3yJbTAaTOB IUCIUIUIMHBI, €€ POJIU U MECTE B CUCTEME HaYK;
OCBOCHHME COJICpXKaHMsSl  KJIIOUEBBIX TMOHATHM  TIpeaMeTa Uil  yMEJIOro
UCIIOIb30BaHus B alibHEIIEH padoTe;
o0yueHHe CTyJCHTOB pa3JIMYHBIM METOJaM pEIICHHS CHCTEM JIMHEWMHBIX
YpPaBHEHHII W BBIYMCICHUSM C KOMIUIEKCHBIMU YHCIIaMH B aiareOpandyeckoll u
TPUTOHOMETPHUUECKON (popmax, oOydeHHE pa3IMYHBIM METOJaM HaXOXKJICHUS
KOpHEH MHOTOYICHA JIFOOOM CTETICHU;
dbopMupoBaHHE MAaTEMAaTUYECKOTO MOAX0a K PEIICHUIO MPAKTUYECKUX 3a/1a4;
dbopMHUpOBaHE MAaTEeMATHUECKOW KYJIbTYPhl CTYJACHTOB, PA3BUTHE JIOTHYECKOTO U
QITOPUTMUYECKOTO MBIIIJICHUSI W HEOOXOAUMON HHTYUIIMH B BOIIpocax

IMPUITOKCHNA MAaTCMATHUKU,

2. Mecro mucuuminnsbl B crpykrype OOII

JlucuuianHa OTHOCUTCS K 00s3aTebHON YacTh O1oka 1 yuyebHOro miaHa —
K JTUCHUIITHHAM, (OPMHUPYIOIIMM YHUBEpPCATbHBIE U 00IenpodeccnoHaIbHbIC
KOMTICTCHIIHH.

[IpeaBapurenbHble 3HaHUS, HEOOXOTUMBIE JIJIs1 OCBOCHUS TUCIUIUIUHBI — 3TO
3HAHUA, TOJNyYEHHBIC MpPH H3YYCHUH IIKOJBHONH TpOTrpaMMbl MO anredpe u
HayvajaM aHajiu3a, a TaKKe M0 TEOMETPHH.

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



3. Oobem aucuMnJnHbL: 14 3adeTHnIX equnmil, 504 akageMHUYECKHUX dYaca, B TOM
qyucjie:

KOHTAKTHAs1 ayauTopHasi padora: jekiuuu 106 yacoB, mpaktudeckue 3aHatus 106
YacoB;

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

4. Ilnanupyemblie pe3yabTaTbl OOYYEeHHS] IO IMCUHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOCHHS 00Pa30BaTeIbHOI POrPaMMbI

[Tnanupyemble pe3yabTaThl OCBOCHUS | [LmaHupyeMsbie pe3ysibTaThl 00yUYEeHUs 10 TUCIIUTUTHHE
00pa3oBaTeNbHON MPOrpaMMbl
(bopMupyeMbIe KOMIICTSHIINHN)

OIIK-1 Cniocoben npumensts | OIIK-1.1 OcymecTBisieT 0TOOp TEOPETUYECKOTO U

(bYHI[aMeHTaHBHBIe 3HAHHWs, IOJYYCHHBIC [IPAaKTUYECKOT0 MaTepHuana
B 00JacTM MareMaTW4ecKux u (Win)

€CTECTBCHHBIX HayK, U UCIonb30BaTh X B | OIIK-1.2 Pemmaer TunoBele 3amauu B paMmKax
PO(eCCHOHAIBHON IS TEIBHOCTH po(hecCHOHAILHOU JIeATEIIBHOCTH

OIIK-1.3 Hcnonp3yeT  pas3inyHble  METOABI U
OpUeMbl  pemeHus 3a7ad  NpodecCHOHANBHOM
JeSITEIIbBHOCTH

5. (I)opMa l'[pOMC)KyTO‘lHOﬁ aTTeCTallui 1 CEMECTP IPOXOKACHUSA

sk3ameH (1 — 3 cemecTpsl).

6. SI3bIK NpenogaBaHus: PyCCKUM.



II. Conep:xxanue JUCHUILVIMHBI, CTPYKTYPHPOBAaHHOE IO TemaMm (pasjesiam) ¢
yKa3aHHeM OTBEJeHHOr0 HA HUX KOJHMYECTBA aKAJAeMUYEeCKHX YACOB M BH/IOB

Y4eOHBbIX 3aHATHI

KonTakTHasi padora CamocrosiTeNlb-
YuyebHas nporpamma — Bcero MpaxTyec- Hasi paboTa, B TOM
HaMMEHOBaHMeE Pa3es0B U TeM (uac.) Jlekuuu KHe 3aHSITHSI 'mc.ﬂe( KOH)Tpo.m,
qgac.

1-ii cemecTp 180 34 34 112
1. Cucrembl TUHEHHBIX 40 4 8 28
ypaBHeHur. Meron ["aycca.
2. Teopus onpenenuTeneii. 44 8 8 28
3. Apudmernueckue 46 10 8 28
npoctpaHcTBa. O01mas
TEOPHUS CUCTEM JIMHEUHBIX
YpaBHCHUH.
4. OCHOBHBIC OHSITHS B 40 12 10 28
anrebpe. [Tone
KOMILIEKCHBIX YHCEI.

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

3-il cemecTp 144 34 34 76
10. Teopus yucen 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. O0pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue yuyeOHON AMCUUITIIMHBI CTPOUTCS HA COYETAaHUM ayJUTOPHBIX
3aHATUN U Pa3INYHBIX (POPM CAMOCTOATEIBHON PabOTHI CTYCHTOB.

Take Ha 3aHATUAX NPAKTUKYETCS CaMOCTOSATENIbHAs padoTa CTYIEHTOB,
BBINIOJIHEHNE 3a[aHUl B MAaJbIX TPYIMAX, MHCbMEHHbIE PaOOThHI, MOAEIUPOBAHHUE
JMCKYCCUOHHBIX CHUTyaluii, pa0oTa ¢ pa3laTO4YHbIM MAaTepUasioM, MPUBJIEKAIOTCS
pecypebl cetu INTERNET. Kypc mpemycmarpuBaeT BBINOJIHEHHE KOHTPOJIBHBIX M
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CaMOCTOSITENILHBIX pabOT, MUCHBMEHHBIX JOMAIlHUX 3aJaHuil. B kadectBe Qopm
KOHTPOJISL UCTIOJIB3YIOTCS PA3JIMYHbIE BAPUAHTHI B3aUMOIPOBEPKH U B3aUMOKOHTPOJIA.

NHTepakTMBHOE B3aMMOJEHUCTBHE CTYJCHTOB C OJHOM CTOPOHBI U
npenoaaBaTesis ¢ APYrou, a TakKe CTYJICHTOB MEXIy COOOM M ¢ IpernoaaBaTeaeM
BO BpeMsI IPAKTUYECKUX 3aHITHI.

OobpaszoeamenvHvle mexHo102UU

1. JIucKyCCUOHHBIE TEXHOJIOTUH

2. Uudpopmaninonuble (1UPpOBbIE)

3. TexHosOruM pa3BUTHS KPUTHUYECKOTO MBILIJICHUS

Coepemennvie memoowvt o0yuenus

1. AkTUBHOE CilylIaHue

2. Jlekuus (TpaguiiOHHAast )

IV. OneHoynbie MaTepuaJbl AJsA NPOBEACHUSA TEKYyLIed U IPOMEKYTOYHOH
arrecTanum

1. Ouenounvie mamepuanvl 011 NPOBEOCHU MEKyuell ammecmayuu

Cucrembl JnHelHbIX ypaBHeHuii. Metox I'aycca

Pemmre cuctemsl ypaBHeHui meronoM ['aycca:

»2x, 3x, 3x; @5, »=x 2y 3z @6,
\I/; } 2’x2 X3 .83 \'/2)(; 3y z 84,

2 3% A Sy elo. ) Sx y 4z €0.
Lol 3x, x, 2x; @0, =X, x, x3 5 @0,
\I: 4)61_ 3)(:2' 3X3 .5, \|/;x; 3x2 . 2 .O,
nv X, X X, @2. /|\:

B) L X2 X3 r) 3x, X, 4x; @2

Teopuss onpenenureneit. Ilpasuino Kpamepa peumieHuss cucreM JIMHEHHBIX
YPABHEHMH.

1. Beruucnure onpeaeanuTenu:

0 6 3 5 1

1 2 3 4 132410

11 2 3 41 5 1 4 3 2
273 1 3 41 2 38 7 61
a)4 1 5; 6)4123; B)1 0 3 4 0

2. Pemnte cuctembl ypaBHeHuM MeTo10M Kpamepa:



=2x, 3x, 3x; @5, =x 2y 3z @6,

\|: X1 2X2 X3 .8, \|2”x; 3-); z .4’
N A Bx y 4z e0.
a) ~< 3)61~ 4x, Sx; @10. 6)
y; 3x, x, 2x; @6, =X, x2~ x; 5 @0,
\I: 4x1_ 3XZ 3X3 .5, \|/:x; 3x2 . 2 .O,
X, Xy Xy @2. "3 °
B) LY X3 v 3x, X, 4x; 2.

Apudmernyeckne BeKTOPHbIE MPOCTPAHCTBA

a;, a,, a; - .
1. BI)ISICHI/ITe, SIBJISIFOTCA JIN BGKTOpBI JIMHCHUHO 3aBUCHUMbBIMMUA:

a, (23 3),a, o1. 4:1),a, (0;0;5)
a) 1 2 3

0)
2. Bextopsl e;=(—1, —1, —1), e;=(1, 1, 2), es=(1, 2, 3) u x=(6, 6, —11) 3aganbI
CBOMMHM KOOpAMHATAMU B HEKOTOPOM 0a3uce MOKaXXKHUTE, YTO BEKTOPHI €], €,
€3 caMu 00pa3yroT 0a3uc U HAaWTU KOOPAMHATHI BEKTOpa X B 3TOM 0asuce.
3. Onpenenuth, SBISIETCA JU JaHHAsT COBOKYIHOCTb BEKTOPOB JIMHEWHO

a, o(1:2:2), a, 83 41, a, #(0;2;1)

3aBucuMoil. HaliTu 0a3Wc JaHHOW CHCTEMBI BEKTOPOB M Pa3JOKEHUE

Ka>XI0ro u3 BCKTOPOB IIElHHOfI COBOKYIIHOCTH B 9TOM Oasmuce.

x Bty mty m dy wd
a, Opg l —,a, Opa?2 _a, Opa3 —a, Opd —

B85 = B1Z B2T s ~

4. Haiigute oOuiee pemieHne U (yHAAMEHTAIbHYIO CUCTEMY PEIICHHM IS
CUCTEMBI YPABHECHUI

= 4x, x2~ 2x; 3x; @0,

~

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

3

"Bx, X, x3 2x4; 9x; @0.

Aaredopa marpun. CBfi3b CHCTEM JIMHEHHBIX YPAaBHEHHMHA W MATPHYHBIX
YPaBHEHHUH

D e AB. ' (C?
1. Beluncnure matpuuy ,rae
2 0y
Ba -

4. BeIUHACIINTE MATPHUILY D e4BC 3E , e £ — enmMHUYHAs MaTpUILIA;



d 27 34
Ba -
Aegd 0 2 —
B s 3=

9

g

B &3 -

B

ce2 0 5

5. Onpenenure, UMEET JIn ManHua A 06paTHy}o Y €CJIU UMEET, TO

BBIYHCIIUTD €€:

=4 8
Ba -
A @gg 4 7

6. Pemre maTpuyHble ypaBHEHUSA:

2 li, &
N RE

7 4 X
Pé

5

54
1-

B3 5 1=

KommniiekcHble yucJia. Anreﬁpanqecxne MHOT'04JICHbI

1 2i

1 nd

1. Brrawuciaure:

2. Brpruucnure nByms criocodamu KBaJpaTHbIM KOPEHb
4 + 3P x + (4

3. Pemnre ypaBHeHue:

1 5i)

30)

CUMTasi X U ) JIEWCTBUTEIIbHBIMU YUCIIAMH.
4. Pemmrte KBagpaTHoe ypaBuenue z>— (2+4i)z— (7 —4i)=0.

5. 3Has, uto X1 =2

=2 9
3 4 ka -
@‘l 4
241
32 y = — 7 + 120 i,

SIBIIIETCSI KOPHEM KYyOMYECKOTO ypaBHEHUS

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

2. Ouenounvie mamepuasvl 0711 HPOGEOCHUSA RPOMENHCYMOUHOU ammecmayuu

[Tnanupyemblit
. TunoBble KOHTpoONbHBIE | KpuTepuu orieHuBaHuS U IIKasIa
00pa3oBaTesbHBIN pe3ybTaT
3a/aHus OLICHUBaHUS
(KOMITETEHITUS, UHIUKATOP)
OIIK-1Cnocoben mpumensts | 1. Chopmynupyiite u | ® [lorno u npasuibHo  Oawbl
(byHI[aMeHTaHBHBIe 3HAHUS, JTOKAXHNUTC TEOpEMY omeembsbl HAd 6ce nocmaesJjleHHble
fMoNydeHHble B 0OJacTH Kpamepa. 80npochHl, npugeoeHvl
Heobxoo0umvle npumepwl,
Matematuueckux ©u  (wim) | 2. Pemmre  cucremy pumep
ypaBHEHUN Ppa3TUYHBIMU crmyoenm roxaseieacm
€CTECTBEHHBIX HA u
YK METONAMMU Kpamena NOHUMAHUe U3Na2aemozo
WCTIONB30BATh WX B A PaMEPR: | amepuana
. l"aycca, MaTpu4HbIM:
npodeccuoHaTbHON ’ i} — 31 —40 6annos
JIESATEIIbHOCTH »=2x, 3x, 3x; @5, |e[lonno u npasunbHo Oambl
OIIK-1.1 Ocywecmensnem .: X, 2x%; X, @8, omeemul Ha 6ce NOCMABIEHHbIe
\l7
ombop meopemuueckoco U 22 3x%  4dxs 5x. @10 60npocol, npusedensl
1 2 3 . 0
NPAKMUYECKO20 MAmepuaid MIPUMEPOL,  OOHARO — UMEIOMCH
0137 K1 p puan 3. CpaBHUTE pa3IUyHbIC HemouHoCmu, 8 yenom
-f.c [rewaent  MUnosble | vetonpl pereHus cmyoenm nokasvieaem

.



3a0aqu 8 pamxax | CUCTEMBI U3 ITyHKTA 2. noHuUMaHue U3Y4EeHHO20

npogeccuonanvHol mamepuana

desmenvHoCmU — 21— 30 6anna

OIK-1.3 Ucnoavsyem e Omeem Oan 6 OCHOGHOM
NpasuUibHO, HO HeOOCMAMO4HO

paziuinbie Memoos! u apeyMeHmupo8anvl  8bl8OObI,

npuemvl  peuwleHus — 3a0ay npusedens e sce

NpopheccuoHanbHol HeobXxoo0umvle npumMepbl

oesamenbHoCmu —11-20 6annos

d ﬂdl—lbl HEBEPHbLE Onieembvl HA

NOCMAasieHHble BONPOCHL
—0- 10 6annos

V. YueOHO-MeTou4ecKoe U MHPOPMALIMOHHOE o0ecTieYeHue U CHMILINHBI
1) Pexomenodyemas numepamypa

a) OcHOBHAas JuUTEpaTypa:

. Kypomi, A. I'. Kypc Beicmieri anre6psr / A. I'. Kypom. — 24-e¢ u3n., crep. —
Cankt-IletepOypr : Jlawp, 2023. — 432 c. — ISBN 978-5-507-46865-2. —
Tekcr : anextponnsiit // Jlanb : anekTpoHHO-OuOIMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/322661

. Koctpukun A. U. Beenenue B anredpy: OCHOBHBIE CTPYKTYpHI alnreOpnl.- MockBa:
MIIHMO, 2009. - 272 c¢. — DnekTpoHHbIA pecypc. — Pexum gocrymna:
http://biblioclub.ru/index.php?page=book&id=62951

. ®annees, . K. 3agaun no Beicmied anredpe : yueonuk / JI. K. ®angnees, 1. C.
Comunckuit. — 17-e uza.,crep. — Cankr-IlerepOypr : Jlanp, 2022. — 288 c¢. —
ISBN 978-5-8114-0427-8. — TekcT : 3aeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210164

4. @annees, . K. Jlekuuu no anrebpe / . K. ®anneeB. — 9-e usn., crep. —
Caunkr-IlerepOypr : Jlawp, 2023. — 416 c. — ISBN 978-5-507-47249-9. —
Teker : anexTpoHHbii // Jlanb : anekTpoHHO-OuOIMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/346454

0) JlonoJiHUTeIbHAS JINTEpaTypa:

I'myxoB, M. M. AnreOpa : yueOHuk /uig By30B / M. M. I'myxos, B. [1. Enuzapos, A.
A. HeuaeB. — 4-e usn., crep. — Cankr-IlerepOypr : Jlanwp, 2022. — 608 c. —
ISBN 978-5-8114-9182-7. — TekcT : 35eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/187793

2) Ilpoepammnoe obecneuenue

Google Chrome oecriatioe 110

Sunekc bpaysep 6ecrutataoe 110

Kaspersky Endpoint Security 10 | akT Ha nepemaay npas I[1K545 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

MHoropyHKIIMOHATBHBIH 6ecruiataoe 110
pegakrop ONLYOFFICE

OC Linux Ubuntu oecmrataoe [10

3) Cospemennvle npogeccuoHaivivie 0a3bl OAHHLIX U UHGOPMAYUOHHDbIE
CNpPABOUHbBIE CUCTIEMbL

Bua undopmanuonHoro pecypca,
Ne HAUMEHOBaHUE
n/n UH(OPMALIMOHHOI'0 Anpec (URL)
pecypca
1 ObC «ZNANIUM.COM» https://znanium.com/
2 IBbC «FOPAUT» https://urait.ru/
3 IbC «YHHBepcheTUCKaﬂ https://biblioclub.ru/
0n0JIMOTEeKA OHJIANH))
4 OBC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHb» http://e.lanbook.com
6 OBC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Peno3utapuii TeI'Y http://eprints.tversu.ru
2 Pecypcel uznarensctBa Springer httn://link Sprineer.com/
Nature S —
9 CIIC Koncynbrantllitoc (B cetu
TBI'Y)

V1. MeTomuueckue MaTePHAIBI 1151 00yJAIOIIMXCS 110 OCBOSHHIO TUCIIUILTAHBI
YueOHasi nporpaMma Kypca

I'maBa 1. Cucremsl JuHelHbIX YpaBHeHuii. Meroa I'aycca

Beegenue. Lenun u 3agaun kypcea. OO1ue cBeIeHHs O HAayKax, JISKAIUX B OCHOBE
Kypca.

CucteMbl JNUHEHHBIX YypaBHEHUW. PelieHue cucTembl JIMHEMHBIX YpaBHEHUM;
oO11iee pereHrne CUCTEM JTMHEHHBIX YPaBHEHHIM.

OKBHBAJICHTHbIE CHUCTEMBI JIMHENHBIX YPaBHEHU. OKBHUBAJICHTHbIE
npeoOpa3oBaHus CUCTEM JIMHEHHBIX YPAaBHEHUM.

®opmysmmpoBka meroaa ['aycca. Teopema o merone I'aycca. [Ipumepsr.

I'maBa 2. Teopusi onpeaennresei

[IepectanoBkH Ha n 31eMeHTaX. Konn4ecTBO pa3iWyHBIX NEPECTAHOBOK IMOPSAKA
n. Tpancrio3unusi, wuHBepcUU. CBI3b MEXKAY UYETHOCTBIO IEPECTAHOBOK,
IIOJIyYE€HHBIX OJIHA U3 APYyrou Tpancno3unuen. [Ipumepsr.

[ToacTaHOBKM N-ro NopsAJKa, X KOJUYECTBO, YETHOCTh. CBSI3b MEKIY YETHOCTAMU
IIOJICTAaHOBKH M NIEPECTAHOBKU. [Ipumepsl.

—9_



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  omnpenenurens N-ro  MOpsAAKa, CBOWCTBA  ONPEIEIUTENs
(TpaHCOHUPOBAHUE, MEPECTAHOBKA JABYX CTPOK, YMHOXKEHUE CTPOKM Ha YHCIIO,
CyMMa [IByX ONPEHECIUTENICH, ONPEACIUTENIb MATPULbl C HYJIEBOW CTPOKOW,
ONPENECIUTENIb MATPULBl, B KOTOPOM CTpPOKa paBHA CYMME JBYX CTpOK,
YMHOXEHHBIX Ha Kod(duumenTsl). [Ipumepsr.

MuHop u anredbpanyeckoe NONOJIHEHHE. TeopeMa O pas3ioKEHUU ONpPEHEeTUTENs
no crpoke (crosidiy). Teopema: cymMMa TpPOU3BEACHUN 3JIEMEHTOB CTPOKH Ha
anreOpanyecKkue JOTOJHEHHS K dJIEMEeHTaM Apyrou cTpoku pasHa 0. [Ipumepsi.
CBsi3p omnpenenuTeneid MaTpUll C CUCTEMaMU JIMHEHMHBIX ypaBHeHHi: Teopema
Kpamepa. [Ipumepsr.

I'naBa 3. Apudpmernueckne npocrpancTea. O0uas Teopusi CUCTEM JHHEHHBIX
YPaBHEHHH

Onpenenenve  apuMETHUUYECKOrO  JIMHEHHOrO  NpocTpaHcTBa.  JIuHeiHas
3aBUCUMOCTh W JIMHEWHAs HE3aBUCUMOCTh CHUCTEMbI BEKTOPOB. CBs3b MEXKIY
JIMHEMHONW 3aBUCHUMOCTBIO M HE3aBUCHUMOCTBIO CHCTEMbI BEKTOPOB U €€
MOJCUCTEMBI.

[TonsiTue mMOAMPOCTpPAHCTBA  apUPMETUUYECKOTO MpocTpaHcTBa. JluHelHas
0001109Ka ¥ OAMPOCTPAHCTBO. Teopema 0 TuHEeHHO# (HEe)3aBUCUMOCTH JIMHEHHON
KOMOMHAIUU.

[Touatue Oa3zuca u panra. KoppeKTHOCTh MOHSTUS paHra. EIUHCTBEHHOCTH
paznoxxkenust mo ©Oasucy. Teopema: m00yH JIMHEMHO HE3aBUCUMYIO CHCTEMY
BEKTOPOB MOKHO JIOMOJIHUTH 70 0a3zuca.

OKBHUBAJICHTHBIE  CHCTEMBbl  BEKTOpPOB.  PaHr  SKBHUBAJICHTHBIX  CHCTEM.
DneMeHTapHbIe MPe0OpPa30BaAHMS CUCTEMbI BEKTOPOB.

Ompenenenue paHra Matpuilbtl U MuHopa k-ro mopsnka. Teopema o padre
Matpuubl. ClIeACTBUS U3 TeOpeMbI 0 paHre. Kpurepuii paBeHCTBa ONpeeanuTens
HYJIIO.

TeopemMa O pa3sMEpHOCTH MOANPOCTPAHCTBA PEIICHUNA CHUCTEMBI OJHOPOIHBIX
JIMHENHBIX YPABHECHUM.

Teopema Kponekepa—Kanemnmnu.

3anuck OOIIETO PEIIeHUs CUCTEMbI JIMHEHHBIX YPABHEHHM.

Onpenencure ¢GyHAAMEHTAIBHOW CHCTEMBl pEIIEHWH CHUCTEMBl JIMHEHWHBIX
OJHOPOAHBIX ypaBHeHM. TeopeMa o konuuectBe BeKTOpoB B DCP.

I'naBa 4. OcHoBHbIe MOHATHA B ajredpe. [1ojie KOMIJIEKCHBIX YHCeJI

[Touarue anreOpamyeckoir omepanuu. [Ipumepsl W KoHTprpumepbl. lloHsiThe
TPYIIIIHIL.

[Tonsitue konpua. Konpua ¢ nenutensimu Hyns v 06e3 TakoBbiX. l[loHsTHE mOJIS.
[Ipumepsl u KoHTprpuMepsl. [locTpoeHue MOJsI KOMIUIEKCHBIX uucen (B BHIE
MHOXECTBA Map YHCEI C KOMIUIEKCHBIM CIIOKEHHEM U YMHOXXEHUEM).
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AnreOpanyeckas (opma KOMIUIEKCHOTO yncia. Pojb mojsi KOMIUIEKCHBIX YUCEN B
MaTeMaTuKe (MMOHMMAaHUE TOJs KOMIUIEKCHBIX YHCENI KaK pACIIMpPEHUs: MO
JEeHCTBUTEIBHBIX YHCEIT; OCHOBHAS TeopeMa anreopsl (popMyIupoBka)).

Hpyrue hopmbl mpeacTaBIECHUS KOMIUIEKCHBIX YHCEN, CBSA3b ATUX MPEICTABICHUN.
®opmyna MyaBpa. MoayJib KOMIUIEKCHOTO uKciia. CBOMCTBO MOTYJISI.

KopHu n-oi1 cTeneHn U3 KOMIUIEKCHOTO YUCIIA.

I'maBa 5. Auredopa maTpun

[TonsaTne konpua. Ipumepsr.

Konbio marpuir.

DneMeHTapHbIe MATPUIILI U dJIEMEHTapHbIC TPeoOpa30BaHMUS.

Ob6parnas matpuma. CymiecTBoBaHHE OOpaTHOM MaTPHIIBI IS AJIEMEHTapHOU
MAaTpPULBI.

Onpenenurens  NPOU3BEACHUS  MATpPUIBl W JJIEMEHTApHOM  MATPUIBIL.
Onpenenurens NPOU3BEICHUS JIByX MaTPULL.

Kputepuii cymectBoBaHusI 0OpaTHON MaTPHIIBIL.

Haxoxnenune oOpaTtHOW MaTpuilbl (1IBa crocoba: uepe3 anreOpanvecKue
JIOTIOJTHEHUS ¥ TIyTEM MPUTIUCHIBAHUS €IUHUYHON MATPUIIbI).

CBsi3b CHUCTEM JIMHEWHBIX YPAaBHEHUN U MATPUUYHBIX YPAaBHEHHIA.

I'maBa 6. Koib110 MHOT04JIEHOB OT OIHOM OYKBBI

[TocTpoeHne Koapla MHOTOWIEHOB OT OJHOM OYKBbI Haja KoJbLoM. CreneHb
MIPOU3BEICHUS MHOTOUYJICHOB.

Muorowien kak Qyskuus. OnpeneneHue KopHsi MHorousieHa. Teopema besy u
cneactBue u3 He€. Cxema ['opHepa. Ciiyyau COBIAJEHHS M HECOBIIAJCHHUS JIBYX
OIPEICIICHU MHOTOYJICHA.

Teopema o eJIeHUH C OCTATKOM B KOJIbLIE MHOTOWIEHOB HaJ nosieM. OnpeaeneHue
JIETMMOCTH MHOTOYJIEHA HA MHOTOYJIEH.

Omnpenenenne HamOoapuiero oduiero aenutens. AnroputM EBknupa. CpoiicTBa
B3aUMHOIIPOCTBIX MHOTI'OWICHOB. [IpMBOAMMEBIE M HENPUBOIWMBIE MHOTOWICHBI
HaJl TaHHBIM 11oJieM. CyleCTBOBAHUE U €IMHCTBEHHOCTh PA3JIOKEHUSI MHOTOUYJICHA
B [IPOU3BEECHNE HEMPUBOINMBIX.

OcHoBHas Teopema anreOpnl (0e3 Joka3aTeinbcTBa). PasziiokeHue MHOTroO4WwieHa B
IIPOM3BEJICHUE HENMPUBOJMMBIX HAJl MOJIEM KOMIUIEKCHBIX YHCEN W HaJ IMOJEM
JNEUCTBUTENBHBIX YUCET.

®opmanbHas npousBoaHasd. [lokasaTenbs KpaTHOCTH HEMPUBOAUMOTO MHOHUTEIIS.
Otnenenune KpaTHbIX MHOKUTEIEH.

[Ipouenypa OThICKaHUS pallMOHAIBHBIX KOPHEW MHOTOYJICHA.

I'naBa 7. JIuHeHbIEe NPOCTPAHCTBA

Jlunerinpie npoctpancTBa. Ilpumepsl. JIuHeHHass 3aBUCMMOCTh W JIMHEWHAA
He3aBUCUMOCTh. [loHsTHe 6aszuca. [Ipumepsl.
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PasmepHocTh mpocTpancTBa. EMMHCTBEHHOCTh pa3iokeHus Mo 6Oa3ucy. 3aMeHa
O6aszuca. Marpuma mnepexoga. YTBepxkacHUE: T, < Tewa=E. CrencrBus.
W3MmeHeHne KoopAMHAT BEKTOpa MPH MEePexoie K Apyromy O6asucy.
[ToampoctpancTBa. Cymma U nepecedeHue noAanpoctpancts. Kpurepuii Toro, 4to
L, ssBnsercs noanpoctpancTsoM L.

Jluneiinas o0Ooyouka. YTBEpKICHHE: BCAKas JIMHEWHas 000JI0YKa SIBISETCS
HOJANPOCTPAHCTBOM U BCSIKOE MOAMPOCTPAHCTBO SBISETCS TMHEHHON 000JI0UKOM.
3aMKHYTOCTh MHOKECTBA MOAIPOCTPAHCTB JAHHOI'O MPOCTPAHCTBA OTHOCHUTEIIBHO
cyMMbl U TniepeceueHus. CBsSI3b MEXAY pPa3MEPHOCTSIMHU MOIINPOCTPAHCTB U
Pa3sMEpHOCTSIMH HMX CYMMbl M mepecedeHus. lIpsmas cymMma IOAIPOCTPAHCTB.
CBsi3p MEXIy pa3MEpPHOCTSMH MOJMNPOCTPAHCTB U PA3MEPHOCTBIO HUX MPSMOU
CYMMBI.

MN3omopdusm nuHelHbIX moanmpocTpancTB. CBolcTBa u3oMopdH3Ma JIMHEHHBIX
noAnpocTpancTs. M30MOpGHOCTh MOANPOCTPAHCTB. YTBEPXKJIECHUE: OTHOILIEHUE
M30MOP(PHOCTH MOAIPOCTPAHCTB SBISAECTCA SKBUBAJICHTHOCTH.

Teopema 06 U30MOPGHHOCTH JIMHEWHBIX MPOCTPAHCTB OJJMHAKOBOW Pa3MEPHOCTH.
I'maBa 8. J/IuneiiHbIe 0TOOpAKEHUS

[Tonsitue nuueHOro OTOOpakeHWs. Sapo m 00pa3 JTUHEHHOTO OTOOpaKEHUS.
VYTBepxkIeHHE: AP0 U 00pa3 SBIAIOTCS JUHEHHBIMU MOANPOCTpaHCTBaMU. PaHT u
nedekr JHHEeHHoro oroOpaxeHud. CBaA3p paHra W JAedeKkra JIMHEHMHOro
OTOOPaKEHHUSI C PAa3MEPHOCTHI0O KOHEUHOMEPHOTO MPOCTPAHCTBA-POoOOpasa.
Martpuna nuHeiHoro npeodpasoBanus B 6asuce. MI3MeHeHrne KOOPAUHAT BEKTOPa
opu  JCHCTBUM Ha HEro JUHEHHoro otoOpaxkenus. V3MmeHenwe wmaTpHIlbI
OTOOpaKEHHUS TIPU NIEPEXOE K APYyroMy 0a3ucy.

OtHomienne moao0ust MaTpuil. YTBEpPXKICHUE: OTHOIIEHWE TMOJ00UsS MAaTpUIl
SIBJISIETCSL SKBUBAJICHTHOCTHIO.

CoOcTBEHHbBIE 4YHUCIa W COOCTBEHHBIE BEKTOPHI JIMHEMHOIO OTOOpaKEHUS.
XapaKTepUCTUYECKUNA MHOTOWIEH. PAaBEHCTBO XapaKTEpUCTUUECKUX MHOTOUYIIEHOB
OJA00HBIX MATPHIIL.

Teopema: umciio sBiISIETCS COOCTBEHHBIM YHCIOM JIMHEWHOTO MpeoOpa3zoBaHUs
TOTIa W TOJBKO TOT/AA, KOT/a OHO SBIAETCS KOPHEM XapaKTepHUCTHYECKOIO
MHOTOUJIEHA 3TOTO MPeoOpPa30BaHMS.

Kpurepuii momobusi wmaTpuibl JHMHEHHOTO MpeoOpa3oBaHMs JIUArOHAITBHOU
marpune. CieacTBue.

I'maBa 9. EBKJINA0BBI IPOCTPAHCTBA

EBKIMIOBBI IPOCTpaHCTBA UM NOANPOCTpaHCTBA. MX CBfA3b € TI€OMETpHUEH.
YHUTapHBIE IPOCTPAHCTBA.

HepasenctBo Kommu. Crnencreue. JlnuHa BekTopa. TeopemMa KOCHHYCOB.
Cnencrus.
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OpToroHanbHOCTb BEKTOPOB. [Iporiecc opToroHann3anum.

OptoHopmupoBanHblii  0azuc. CyllecTBOBaHME OPTOHOPMHUPOBAHHOIO Oa3uca
€BKJIM/I0BA IPOCTPAHCTRA.

CkansipHO€ IpOU3BEIEHNE B OPTOHOPMHUPOBAHHOM Oa3uce.

N3omopdhur3M eBKINIOBBIX TPOCTPAHCTB. Teopema 00 m30MOP(HHOCTH €BKIIHTOBBIX
IIPOCTPAHCTB OJAMHAKOBOW Pa3MEPHOCTH.

[lognpocTpancTBa €BKIMIOBA NPOCTpaHCTBA. OpPTOTOHAIBHOE JIONOJIHEHHUE,
CBOMCTBA OPTOIOHAJIBHOTO JOTIOJHEHHS.

I'pynma oprtoroHanbHbiX Marpull. OpTOrOHAJAbHBIE MATPUIBI KAaK MaTpPUILBI
nepexo/a.

Cummetpuueckne mnpeoOpazoBanusi. Cummerpuueckue matpuibl. CBs3b MEXIY
CUMMETPHUYECKUMHU NPeoOpa30BaHUSIMU U CUMMETPUUYECKUMU MAaTPUIIAMHU.
XapakTepUCTUUECKUE KOpHU CUMMETPHUYECKOTO npeoOpa3zoBaHus.
CyuiecTBOBaHHE OpPTOHOPMUPOBAHHOrO 0asuca, COCTOSILEr0 W3 COOCTBEHHBIX
BEKTOPOB CUMMETPUYECKOT0 PEe0Opa3zoBaHusI.

OpTtoronanbHbie npeodpazoBanusi. KanoHnueckuit BUA MaTpuilbl OPTOrOHAIBLHOTO
npeoOpa3zoBaHusl.

I'naBa 10. Teopusi yucen

JenumocTs nenbix uncen. Jenenue ¢ ocratkom. Anroput™m EBknmaa. Paznoxenue
HOJ. Kputepuii B3aMHOW MPOCTOTBL.

[Ipocteie uncna. Teopema EBkiinga 0 6€CKOHEYHOCTH MHOXECTBA MPOCTHIX YHUCEIL.
Cy1ecTBoBaHNE U €IMHCTBEHHOCTD PA3JIOKEHUS HA IPOCTHIE MHOKUTEIIH.

Kiaccel BbIYETOB 1O JaHHOMY MOJIyJH0. PelieHue cpaBHEHUN MEPBOUM CTEIEHH.
CpaBHEHHUS U KX OCHOBHBIE CBOWCTBA.

Konbuo Beryeros. Ilone BbryeToB 1o mpocromy moxayiw. lIpuBeneHnas cucrema
BbIYeTOB. Teopemsl Ditnepa, ®epma u BunbcoHa.

CpaBHeHHsT C OOHUM HEU3BECTHBIM. [IprMEHEHHE CpaBHEHHMU K PELICHUIO
nuo(aHTOBBIX ypaBHEHUH ImepBoi cTeneHu. CUCTeMbl CpaBHEHUM, KUTacKas
Teopema 00 ocraTtkax. CpaBHEHHMsI IO TPOCTOMY M COCTABHOMY MOJIYJIIO.

Pemienne cpaBHeHMII BTOpOl creneHW. KBaagpaTWdHble BBIYETHL. 3aKOH
B3aMMHOCTH KBaJIPaTUYHBIX BBIUETOB.

OyHkuus Juinepa, €€ BBIYUCICHUE U IPUMEHEHUE.

Oynkuusa Mébuyca. ®opmyna obpamenns Méduyca.

IlepBooOpa3Hble KOPHU U UHAEKCHL. [IUCKpETHBIN JIorapru@m.

I'masa 11. KBagparuunbie popMbl

[Tonsatue xkBaaparuuHoil ¢opmbl. JInHEHAs 3aMeHa OYKB KBaJpaTUUHON (POPMBI.
N3menenue matpuiisl Gopmsl ripu 3amMmene 0ykB. ClieicTBHE.

Merton Jlarpanxa npuBeAeHUS KBaIpaTUIHONU (OPMBI K KAHOHUYECKOMY BHTY.
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Hopmaneubiii Bua kBagpaTtuyHoil ¢dopmbl. [IpUBOAMMOCTE JAEHCTBUTEIIBHOM
KBaJIpaTUYHOU (pOpPMBI K HOPMATIBLHOMY BHUJY.

[IpuBenenue kBaapaTUIHOM (POPMBI K TJIABHBIM OCSIM.

3aKOH MHEPLHU KBaIPATHUHBIX (HOPM.

[lonoxxutrenpbHO  ompenei€HHbIE  KBaJpaTHUHble  (OPMBI.  YTBEpXKACHHUE:
NEUCTBUTEIbHAS KBaJpaTU4Has (QopMa SBISETCA MOJIOKHUTEIBHO OINPEeIEHHON
TOrJa M TOJBKO TOI/A, KOIJa Ha HEHYJIEBbIX HaOOpax oOHa MPUHHUMAET
MOJIOKUTEIIbHBIE 3HAYEHUS.

Kputepuii CunpBecTpa MoJI0XKUTEIBHON ONPeAeIEHHOCTH KBaIpaTUUHOU (POPMBI.
CBs13b KBaJIpaTUYHBIX (POPM U CKAISIPHOTO MPOU3BEIACHMUSL.

CUMMETPUYECKOTO MPeoOpa3oBaHHUsL.

I'masa 12. ’Kopaanosa ¢popma MmaTpuiy

KopHeBpie BEKTOPBI M KOPHEBBIE TOAIIPOCTPAHCTBA.

Paznoxxenue npocTpaHCcTBa B IPAMYIO0 CyMMY KOPHEBBIX ITOATIPOCTPAHCTB.
XKopnanoBa ¢dopma MaTpulbl JIMHEHHOro MpeoOpa3oBaHUsl, HMEIOLIETO
€IMHCTBEHHOE COOCTBEHHOE 3HAUEHUE.

EnnHCTBEHHOCTD KOpAaHOBOM (POPMBI MAaTPUILIBI IPEOOPA30BaAHUSI.

I'maBa 13. OcHOBBI TEOpUM Py

[Tomyrpynmel. CBoiictBa creneneid. [lonstue rpynnel. [Ipocrteiiiine cBoiicTsa.
Kpurepnit rpynmsr.

[Toarpynmsl. Iloarpynmna 4eTHBIX IMOJACTAHOBOK.

N3omopdusm rpynn. [Ipumepst. Teopema Kanu.

CwmexHble Knaccel. PasznmokeHue rpymnmsl 1o noarpynne. Teopema Jlarpanxka o
JNEIUMOCTH TOpsAKa TIpyNmbl Ha MOpAAOK noxarpynmnsl. llopsaok snemeHra.
Huxnnueckue rpynnsl. Iloarpynmsl nuknumdeckux rpynn. CTpoeHHE TpyIl
IIPOCTOTO NOPSIIKA.

Hopmanenbsie moarpynmnsl. IIpumepsl HOpmanpHbIX moArpymni. KoHTpnpumepsl.
Hopmanbaocte mnoarpynn wunzaekca 2. Ilondarue Qakroprpynmsl U €ro
KOppeKTHOCTb. [IpuMepsl mocTpoeHus GpakToprpyil.

ITonsitue romomop¢usma rpynn. Teopema o romoMopdusme rpymi.
BoccTranosnenue noArpymniisl B mpoodpase U3 NoArpylIisl B 0opase.

OtHoweHne conpsbkeHHOCcTH B rpynne. CBOHCTBAa CONPSDKEHHBIX 3JIEMEHTOB
rpynnsl.  Llentpanuzatop snementa. Teopema 00 HHAEKCE LIEHTpaIM3aTopa
JJEMEHTAa KOHe4YHOM rpymnnbl. LleHtp rpynmel. HerpuBmambHOCTH 1iEeHTpa p-
IPYIIIBL.

CymecTBoBaHHEe B KOMMYTATHBHOM TPYIIE MOPANKA AEISALIETOCS HA IMPOCTOE P
anemeHTa nopsaaka p. Popmynuposka TeopeMsl Cuioa. J[oka3aTebCTBO TEOPEMBI
CuitoBa B 4aCTH «CYIIECTBOBAHUEY.
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[Ipsimbie mpousBeaeHus Tpynn. Kputepuii pasiokeHUss TpyHnbl B MPIMOE
IPOU3BEJCHUE CBOMX MOArpyIIl. TeopeMa 0 CTpOCHUHU KOHEUHBIX KOMMYTAaTHBHBIX
TPYIIIL.

Tunosble BOIIPOCHI M 3aa4M IJIs1 IIPOBEPKHU CaMOCTOSITEJIbHOM paﬁoTbI

Cucrembl JnHelHbIX ypaBHeHuii. Mertoxa I'aycca

1. YUto Ha3bIBaeTCs PELICHUEM CUCTEMBI YPABHEHUI?
2. Pemurte cuctemy ypaBHeHu MeTo0M ['aycca
=X, X, Xx; @3,
2Xp Xy x; el

X, X, X3 @8.

3. Umerotcs Tpu 6anka 1, 2 1 3, KaXIbli U3 KOTOPBIX HAYUCIISAET BKIATIUKY
onpeenEHHbIA TOI0BOM MPOIEHT (CBOM 1y1si Kaxkaoro Oanka). B Hadane roga 1/3
BKiIaga pasmepoMm 6000 neH.en. Bioxuiau B Oank 1, 1/2 Bkinaga — B 0aHK 2 U
OCTaBIIYIOCS YaCcTh — B 0aHK 3 M K KOHIly rojla CyMMa 3THX BKJIaJIOB BO3pociia A0
7250 nen.en. Ecnu Obl mepBoHavasnbHO 1/6 Bkiaaa monoxkuiaud B Oasnk 1, 2/3 — B
Oank 2 u 1/6 Bkiama — B 0aHK 3, TO K KOHIy T'oJla CyMMa BKJIaja COCTaBHJIa Obl
7200 nmen.en.; ecnu Ol 1/2 BkIIaga monoxkwiu B Oank 1, 1/6 — B OGank 2 u 1/3
BKJIajla — B O0aHK 3, TO cyMMa BKJIAJ0B K KOHILy rojia cocTaBuiia Obl BHOBb 7250
neH.en. Kakoit mporeHT BhIIIauMBaeT Kaxablii OaHK?

Teopuss onpeaenureneir. Ilpasuino Kpamepa peumieHuss cucreM JIMHEHHBIX
YPAaBHEHHH

1. Kak BBIUMCIUTH ONPECIUTENH BTOPOTO NOPSIAKA?

2. Kak BBIUHMCIUTH ONPEICIUTENb TPETHETO MOopsIKa?

3. Kak BBIUHCIINTH ONPEAEAUTEND YETBEPTOTO MOPSAKA?
4. Beruuciaure onpenesuTelu:

1 1 2 3 4 1 14 0 1

14 4 23 1 341 2 00 2 1
- 41 5 4 1 2 3

a)3 16; 2) . 6) . B) 003 0

5. Pemure cucremy ypaBHEHUI
=X, X, Xx; @3,
Ix, x, x; @11,

A/

X, X, X, @8,

npuMeHuB Teopemy Kpamepa.
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ApudmMeTnyeckne BEeKTOPHbIE MPOCTPAHCTBA

By By By

1> Qo5 43

a o
1. BBI)ICHI/ITG, SABJIAIOTCS JIX BEKTOPbI JJUMHCHUHO 3aBUCHUMBIMMU.

2 @ ®% 1:3), 4y (14 1), a; O 9:5)
5) a, 8(1;2;0), a, ®(3; L1), a; ®(0;L;1)

2. Bexropsl e,=(1, 1, 1), e;=(1, 1, 2), es=(1, 2, 3) u x=(6, 9, 14) 3agaHbI CBOUMH
KOOpAMHATAMU B HEKOTOPOM Oa3uce IMOKaXUTe, YTO BEKTOPHI €, €;, €3 CaMu
o0pa3yroT 0as3uc 1 HaluTe KOOPANHATHI BEKTOPA X B 3TOM Oa3uce.

3. Kakyro maTpuily Ha3bIBarOT PaCIIMPEHHON MAaTPULIEU CUCTEMBI?

4. Haiigute oOumiee pemieHne ¥ (yHAAMEHTAIbHYIO CUCTEMY PEIUIEHUN s
CUCTEMBI YpaBHEHUI

» x, 4x, 2x; 3x; @0,

~

éxl_ 9x, 5x; 2x, x5 @0,

NI/

mx, 3x, x3 2x, 9x5 @0.

5. Meronom ["aycca pemure cuctemMy U HaluTe Bee €€ 0a3uCHbIE PEIICHUs

’szl X, X; Xx, @5,

% 2x, 2x; 3x, ® 6,

\l/

"Bx, x, x5 2x, ® 1.

KommiiekcHblie ynuc/ia. AjredpandecKkue MHOTOYJIEHBI

z, ®5 12i, z, ® 6 8 Zi. Z, Zy Z,

i < )
1. JlaHbl KOMILIEKCHBIC YHCIIa . Harigure , ,
2
2122 Zy

b

z, @ i, z, @ \J3 i o
1 > “2 V3 MpPEeACTaBbTE B ITOKA3aTEIbHOU

2. KoMIutekcHple Yuciia
4

122 Zy

) z
dbopme u HaluTe u

. 100
I

50
NER
4. BeinoiaHauTe apu@METHISCKHUE TCHUCTBUS Hal KOMIIEKCHBIMHU YHCIIAMHU:

a)\/zﬁ\@; 6)~£'\@;
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3. Beruuciaure



= 6~
322;4_ 72 4 J1 BT 60 2i
1 2i° 5i 207 6 9
B) . “ .

; r) ;

) Y6421 3 0 V642 3.

5

5. Pemmte B KOMIUICKCHBIX YHCIaX KBaJIPpAaTHBIC YPABHCHUS:

22_ 3z é e0
4

Aaredopa marpun. CBfi3b CHCTEM JIMHEHHBIX YPaBHEHHMH W MATPHYHBIX

YPaBHEHUH

1. Becerna i MOXHO HaWTH IPOU3BECHUE ABYX MATPHIL?

2. BepHo 11, 4TO a)A+B=B+4; 0) A(B+ C) =A4B + AC;
c) AB = BA; n) A(BC) = (4B)C;
e) AE = EA.
4. JIna KakuxX MaTpHIl ONpeIeTieHa onepalys BO3BEICHUS B CTEIEHB?
H 114
ka -

ol 0 14 Beog 13-
1 3= " 23
5. BLIIII/ICJII/ITG HpOI/I3BGILCHI/Ie A QB , €CJIN .g 51 @ .

z10 4 3
A e n § BOg~ 1§
6. Haiinute AB n BA , ecnu 12 u .
<01 21‘
¥a
A0l 31—
[3 0 2
7. Haitnute A>: )
8. Pemure MmaTpudHbie YpaBHECHHUS:
2 8
4 3¢ ke 4
2 le, d 0 T4 X?glz_wa -
IS IS ® 1-
a) - - 0) .

Bonpocsl k 3k3aMeny no aucuunimnne (1-it cemectp)

. Meton I'aycca: 1oka3atenbCTBO TEOPEMbI O BO3MOXKHOCTU MPUBEAEHUS CUCTEMBI K
TpaneuouairHoMy Buy. O0111ee 1 4aCTHOE pelleHue.

. CpolicTBa nepectaHoBOK. CBOWCTBA MOICTAaHOBOK.

. IlonsTue onpenenurens, ero CBONCTBA.
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MuHopsI 1 asireOpandeckue A0noaHeHus. Paznoxxenue onpeaeuTens.
Teopema Kpamepa.
Onpenenurens Bannepmonaa.

N n R

[TonsiTne apudmeTHdecKoro MPOCTPAHCTBA, OMPECICHHS JTUHEHHO 3aBUCUMON U

HE3aBUCHUMOM CUCTEMBI BEKTOPOB. KpuTepuil TMHENHON 3aBUCHMOCTH.

8. TeopeMa 0 JIMHEWHON 3aBUCUMOCTH JIMHEWHBIX KOMOWHALIMNA U CIEACTBUS U3 HEE.

9. ba3uc u paHr cuctemMbl BEKTOPOB.

10.OKBUBaJICHTHBIE CHUCTEMBI BEKTOPOB: HMX CBOMCTBA, JOKAa3aTEIbCTBO PABEHCTBA
PAHrOB SKBUBAJICHTHBIX CUCTEM.

11.Teopema o panre MmaTpHUIbI.

12.PaBeHCTBO paHrOB CHUCTEMBI CTPOK M CTOJOLIOB MaTpullbl. Hen3sMeHHOCTh paHra
IIPU 3JIEMEHTapHBIX TpeoOpa3zoBaHuAX MaTpulbl. [lepeunciienne 0a31CcOB CHCTEMBI
BEKTOPOB.

13.Kpurepuii TOro, 4To ONpeaeanuTeab KBagpaTHOM MaTpuLbl paBeH 0.

14.Cucrtema JIMHEWHBIX OJJHOPOAHBIX YypaBHEHUM. PaHr n 6a3uc MHOKECTBA pEILLICHUN.

15.CuctemMbl HEOJTHOPOIHBIX JMHEHWHBIX ypaBHeHui: TeopeMa Kponekepa-Kanemnu;
CBSI3b C COOTBETCTBYIOLIEH CUCTEMOW JIMNHEMHBIX OJHOPOJIHBIX YPABHEHHUM.

16.1TonsiTue anredpamyeckoin omnepauuu. Ilpumepsl m koHTp-ipumepsl. [loHsTHE
HOJYTpyIIbl. EMUHCTBEHHOCTh €IMHUIBL. EMUHCTBEHHOCTh OOpaTHOTO AJIEMEHTa
B [TOJIYTpyHIax.

17.I'pynnel. I'pynna noacranoBok. [Ipumeps! noarpyn.

18.1Tonsitne kompua. Ilonstue noss. enurenu Hynst B KOJbLE U UX OTCYTCTBHE B
niosie. [Ipumepsr.

19.ITocTpoeHue nosusi KOMIUIEKCHBIX YHCEN.

20.Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO YHcia. JIeHCTBHUS ¢ KOMIIEKCHBIMHU
guciamu B 310l dopme. Dopmyna MyaBpa. CBoiicTBa MOAYJSI KOMILIEKCHOTO
YuCoa.

21.M3BiIeueHnE KOPHS N-Oi CTENEHU U3 KOMIUIEKCHOTO YHCIIA B TPUTOHOMETPUYECKOU
dbopme. PacnonokeHue KopHel Ha MITOCKOCTH.

22 .I'pynna kopHe# u3 equnuibl. [loHaTue nepBooOpa3HOro KOpHs, TPUMEPHI.

Bonpocsl k 3k3aMeHy 0 TUCUMILIMHE (2-11 cemecTp)

1. JletictBusa ¢ maTpuiiamu. KosibIio KBapaTHBIX MAaTPUI] HAJT KOJIHIIOM.

2. DneMeHTapHble  Martpuilbl.  CBsA3b  AJIEMEHTApHBIX  MOpeoOpa3oBaHUM  C
3JIEMEHTAPHBIMU MATPHUIIAMU.

3. Panr npowusBeAcHUs MaTPHIL.

4. OnpenenuTenb MPOU3BEACHUS MATPHIL.

5. Kputepuit 00patMoCTH KBaJpaTHOW MaTpHIlsl Haj nojieM. [loctpoenue oOpaTHOi
MaTpPHIIbI CITOCOOOM, CBSI3aHHBIM C aaTreOpandecKuMU JOTOTHEHUSIMHU.

— 18—



6. Kputepuii o6patumMocTu KBajapaTHOW mMaTpuilbl Haj moyseM. Crnocod MoCTpOeHHS
00paTHOW MaTPHUIIBI, CBSI3aHHBIM C MPUMTMCHIBAHUEM €IMHUYHON MaTPHIIBI.
7. TlocTpoeHue KoJIbIla MHOTOUYJICHOB OT OJTHOM OyKBBI HaJl KOJIBIIOM.

*

Teopema 0 JIeIEHUH C OCTATKOM JJISI KOJIbI[a MHOTOYJIEHOB HA/JI TOJIEM.

9. Muorounen kak ¢ynkmus. Cxema ['opuepa. Teopema besy. Teopema o uucne
KOpHeE#. JlocTaTOuHbIE YCIOBUS COBIAICHUS IBYX ONPEACICHU MHOTOWICHA.

10.HanOGonpmmii o0 Jenurenb JBYX MHOTOwIeHoB. Ausroput™m EBkiupa.
ACCOLMUPOBAHHOCTh HAUOOJIBIINX OOIIUX JICTUTEIICH.

11.Paznoxenue HOJI. Kpurtepuii B3aumHoi npoctoTsl. CBOMCTBA B3aUMHO IPOCTHIX
MHOT'OYJICHOB.

12.1TonsiTHE OPUBOAMMOTO MHOTOWIEHa HaJ moneM. B3aummHas mnpocroTa
HEMPUBOJIUMbBIX HEACCOLIMMUPOBAHHBIX MHOTOWICHOB. Teopema 0O pa3ioXeHUU
MHOT'OYJICHA HaJ MOJIEM B MPOU3BEACHUE MHOTOWICHOB, HEPUBOIUMBIX HaJ ITUM
IIOJIEM.

13.KpaTHOCT,  HENPUBOJAMMOTO MHOXKHUTEISI B KAHOHWYECKOM  Pa3JI0KCHUHU
MHOI'OYJIEHA; €€ CBS3b C KPATHOCTBIO JTOTO MHOXHUTENIS B IPOU3BOJHOM.
OtaeneHre KpaTHbIX MHOYKUTEIEH.

14. ®opMyaupoBKa OCHOBHOM TEOPEMBbI aiareOpbl KOMIUIEKCHBIX dYHuceld. Bung
HEMPUBOJIUMBIX MHOTOWJICEHOB HaJ MOJSAMU KOMIUIEKCHBIX U JEHCTBUTEIBHBIX
qucel.

15. IlonsiTie JWMHEWHOrO NPOCTPAaHCTBA. ba3suc KOHEYHOMEPHOIO JIMHEMHOTO
MPOCTPAHCTBA. PaHr CcHCTEMBI BEKTOPOB B KOHEYHOMEPHOM IPOCTPAHCTBE.
KoppekTHoCTh onpenesieHus paHra.

16.3amena 6a3uca B KOHEUHOMEPHOM JIMHEHHOM MPOCTpaHcTBe. Marpuiia nepexoza.
CBsi3b MEXIy KOOpAMHATAMH OJTHOTO BEKTOpa B Pa3HbIX Oa3zucax.

17. llonnpoctpancTBa  JauHEWHOro  mnpoctpaHcTtBa. CyMma  MOJANPOCTPAHCTB.
[lepeceyenne mnoamnpoctpancTB. CBA3b Pa3MEPHOCTH CYMMBI C Pa3MEPHOCTBIO
NIEpPECEUCHHUS.

18. [Toctpoenune ©6a3zuca cymmbl JABYX mnojamnpoctpaHcTB. Iloctpoenue 0asuca
NepeceyeHuns IByX MOANPOCTpaHcTB. [IpsmMas cymma noaAnpoCcTpaHCTB.

19. Uzomopdu3m ITMHEHHBIX POCTPAHCTB.

20. Jluneiinpie oToOpaxkeHus. Aapo u oOpa3. Teopema O CBSI3U MEXAY PAHTOM H
nedekToM JuHEHHOTO oToOpaxkeHus. CrocoObl ompeneneHus (BBEICHMS)
JUHEHHOTO OTOOpaKECHHUS.

21. Marpuna  JMHEWHOro  mpeoOpa3oBaHHWA  KOHEYHOMEPHOIO  JIMHEHHOro
IPOCTPAHCTBA U €€ M3MEHEHHUs MpU Mepexoje K apyromy oOazucy. llomobnbie
MaTpHULBI.

22. Ilonstue anredpbl. Anredbpa MHOTOUJICHOB OT OAHOW OYKBBI HaJ mosieM. Anredpa

KBaJIpaTHBIX MaTpuI] Haja mnojeM. M3omopdusm anredp. Anredpa JTUHEHHBIX
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npeoOpa3oBaHuil JIMHEWHOTO MPOCTPAHCTBA U €€ HU30MOP(PU3M MOAXO0AsIIeH
anreOpbl MaTpPHII.

23. CoBniajicHHe XapaKTEPUCTHUUYECKUX KOpPHEH M COOCTBEHHBIX YHCEN JHUHEHHOTrO
npeoOpazoBanus. JIuHelHas HE3aBUCUMOCTb CHCTEMBbI COOCTBEHHBIX BEKTOPOB,
NPUHAJUICKAIINX TOMApHO Pa3IMYHBIM COOCTBEHHBIM 3HadeHHUsIM. COOCTBEHHBIE
NOJANPOCTPAHCTBA.

24. Kputepuii TOro, 4To Marpuila TmOA0OHAa JuaroHaibHOW. HHBapuaHTHBIE
MOJNPOCTPAHCTBA.

25.0npenenenue eBkauAoBa MpocTpaHcTBa. OproroHanuszanus. CylniecCTBOBAHUE
OPTOHOPMHPOBAHHOI'O Oa3uca.

26. OnpeneneHne eBKIMI0BAa MPOCTPAHCTBA. BhIunciieHNEe CKaIspHBIX TPOU3BEICHUI
B NpPOM3BOJBHOM  Oasuce. BplunClieHHE  CKaldspHBIX I[POU3BEICHUA B
OPTOHOPMHUPOBAaHHOM 0asuce. M3oMop(pr3M eBKIHMI0BBIX IPOCTPAHCTB.

27. IloampocTpaHCTBA €BKIIMIOBA MPOCTPAHCTBA. [[OMOTHEHHE OPTOHOPMUPOBAHHOTO
0asuca MOJIPOCTPAHCTBA JIO OPTOHOPMHUPOBAHHOIO 0Oa3uca MPOCTPAHCTBA.
OptoronansHoe nonosiHeHue. CBOMCTBAa OPTOTOHAIBHBIX JIOMOJIHEHU.

28. HepaBenctBo Komm. OnpeneneHusi AMHBI BEKTOpAa U yIila MEXKIY BEKTOPOM M
NOANPOCTPaHCTBOM. VX KOppeKTHOCTh. HepaBEeHCTBO TpeyrojapHUKA.

29. OpTorosanbHble MaTPUIIbl KAK MaTPHULIBI IEPEX0/1a B €BKJIUIOBOM IPOCTPAHCTBE.
CummeTpuyeckre npeodpa3oBaHusl €BKIUIOBBIX TPOCTPAHCTB.

CymecTBoBaHNE HWHBAPUAHTHBIX MOANPOCTPAHCTB pa3MepHocTH | wim 2 B
JMHEHHOM MPOCTPAHCTBE HAJ MOJEM ACHCTBUTENBHBIX 4Hcel. OpToroHaibHbIE
npeoOpa3zoBaHusl €BKINI0BBIX MPOCTPAHCTB.

Bonpocsl k 3x3aMeny no aucuuninne (3-ii cemecTp)

1. Jemumoctp 1uenbix uwucen. Jemenue ¢ ocratkoMm. Aunroput™m EBkiuna.
Paznoxenne HO/I. Kpurepuii B3aiMHO# TPOCTOTHI.

2. [Ilpocteie uncna. Teopema EBKkinga 0 OECKOHEUHOCTH MHOXECTBA MPOCTHIX
yucell. CyllecCTBOBaHUE U €UHCTBEHHOCTD PA3JIOKEHUS Ha TPOCTHIE MHOKUTENH.
3. Kuacchl BEIYETOB MO JaHHOMY MOAYJIIO. PellieHne cpaBHeHUM MEPBON CTETIEHH.
CpaBHEHUS U KX OCHOBHBIE CBOWCTBA.

4. Kombo BberueToB. Ilone BblYeTOB MO mnpoctoMy Moxayiwo. IlpuBeneHHas
cucrema BerueToB. Teopemsl Ditnepa, @epma u BuibcoHa.

5. CpaBHeHUsI ¢ OAHUM HEU3BEeCTHBIM. [IpUMeHeHHEe CpaBHEHUH K PEUICHUIO
TMo(aHTOBBIX ypaBHEHUH TepBoil cTemeHW. CHCTEMBl CpaBHEHWW, KHTAaMCKas
Teopema 00 octarkax. CpaBHEHUS 110 IPOCTOMY U COCTABHOMY MOTYJIIO.

6. Pemenne cpaBHeHMI BTOpOM creneHU. KBagpaTU4HblE BBIYETHL. 3aKOH
B3aMMHOCTH KBaJIPaTUYHBIX BBIUYETOB.

7. @yHKus Jilnepa, €€ BbIYUCICHUE U IPUMEHEHUE.

8. ®yukuus Mébuyca. Dopmyna obpaienus Mébuyca.
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9. TlepBooOpa3Hbie KOPHU U UHJIEKCHI. JIUCKPETHBIH Jorapudm.

10. ITonsatue xBagpaTudHOW ¢dopmbl. JIuHEiHAs 3aMeHa OYKB KBaJIpaTUYHOMU
dbopmpbl. I3menenne matpuiibl hopMbl ipu 3ameHe OykB. CreacTBue.

11. Meton Jlarpamka mnpuBeneHUsS KBaJApaTUYHOW (POPMBI K KaHOHUYECKOMY
BH]LY.

12. HopmanbHbIii BUJ KBaapaTH4YHOM (opmbl. IIpuBOIMMOCTh NEHCTBUTENBLHON
KBaJpaTUIHON (POPMBI K HOPMAILHOMY BUJTY.

13. ITpuBeneHue KBaapaTUIHONU (POPMBI K TTIABHBIM OCSIM.

14. 3akoH MHEPIMH KBaAPATHYHBIX (HOPM.

15. IlonoxutenbHO OmMpeAcIEHHbIE KBaapaTUYHbie (HOPMBI.  YTBEp)KICHHE:
JIENCTBUTEIbHAS KBaJpaTU4Has (GopMa SBISETCA TMOJIOKHUTEIBHO OIMPEeIEHHON
TOrJa M TOJBKO TOIZAA, KOIJA Ha HEHYJIEBBIX HaOOpax oOHa MPUHUMAET
IIOJIOKUATEIIbHBIE 3HAYEHUS.

16. Kpurepuit CunbBecTpa TMOJ0XUTEIBHON ONPEACIEHHOCTH KBaJApaTUYHOU
(bopMBI.

17. CBsi3b KBagpaTUUHbBIX (POPM U CKAJISPHOTO MPOU3BEICHHUS.

18. cuMMeTprU4ecKOro mpeoodpa3zoBaHusl.

19. KopHeBble BEKTOpPBI U KOPHEBBIE MOAMPOCTPAHCTBRA.

20. Pa3noxeHue npoCcTpaHCTBa B MPSIMYI0 CyMMY KOPHEBBIX MOJIIPOCTPAHCTB.

21. XKopnanoBa ¢opMa MaTpHIbl JIMHEWHOIO NPeoO0pa3oBaHUs, HMMEKOUIErO
€IMHCTBEHHOE COOCTBEHHOE 3HAYEHUE.

22. EAMHCTBEHHOCTH KOPAAHOBOM (DOPMBI MATPUIILI PEOOPa30BAHUS.

23. Ionyrpynmnsl. CBolictBa creneHe. [lonstue rpynnel. [Ipocteiiniye cBoiicTBa.
Kpurepuii rpynmsl.

24. Tloarpynmnsl. [Toarpyrna 4eTHBIX OJACTAHOBOK.

25. Nzomopdusm rpymm. [Ipumepsr. Teopema Koanu.

26. CmexHble Kiaccel. Paznmoxenue rpymnmnsl no noarpynie. Teopema Jlarpanxka o
JNETUMOCTH TOpsAIKa TpyNnbl Ha MOpAAOK mnoarpynnsl. llopsnok snemeHra.
[uknuueckue rtpynmnbl. llogrpynnel muknaumdyeckux rpynn. CTpoeHue TrpyIi
IIPOCTOrO MOPSIIKA.

27. Hopmanbnsle noarpymisl. [IpuMepbl HopManbHbIX noArpyt. KoHTpnpumepsi.
Hopmanbaocts moarpynn  wuHzaekca 2. Ilonsarue ¢akroprpynmbsl W €ro
KOppEeKTHOCTh. [IprMepsl mocTpoeHus pakToprpymil.

28. Tlonsarue romomopdusma rpynmn. Teopema o romomMophu3Me rpym.

29. BoccraHoBieHre NOArpyIIibl B IpooOpase U3 NoArpynibl B oOpase.

30. OTHOLIEHHE CONPSKEHHOCTH B rpymme. CBOKWCTBA CONPSIKEHHBIX 3JIEMEHTOB
rpynnel.  LlenTpanuzarop snementa. Teopema 00 wuHAEKCE LEHTpAIU3aTOPA
3J€MEHTa KOHe4YHo#l rpymmbl. Llentp rpynnel. HeTpuBuanbHOCTH LEHTpa p-
TPYIIIIbL.
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31. CymecTBoBaHHE B KOMMYTaTUBHOW T'pYyNIE MOPSAKA IEISAIIETOCs Ha MPOCTOE
p dneMenta nopsaka p. DopmynupoBka Teopembl CunoBa. Jloka3aTenbCTBO
TeopeMbl CUIIOBA B YaCTH «CYLIECTBOBAHUEY.

32 Ilpssmble  mpou3BeneHusi rpynn. Kpurepuid pas3ioKeHHs TPYyIIbl B MOPSIMOE
MIPOU3BEICHUE CBOUX MOArpynm. TeopeMa 0 CTPOCHUN KOHEUYHBIX KOMMYTAaTUBHBIX

TPYIIIL.

MeTtoauueckue YKazaHusd AJIA oﬁyqammnxm 110 OCBOCHMIO JUCHHUIIIMHBI

OpraHu3ys CBOIW y4eOHYI0 paboTy, CTyACHTHI JOTKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXKHUM U XapakTep ydeOHOU
paboThl O U3YUYEHUIO TEOPETHUYECKOTO Kypca, MPaKTHYEeCKOMY MPUMEHEHUIO
W3YUYEHHOr0 MaTepuaja, IO BBIIIOJHEHHUIO 3aJaHUM JJ1 CaMOCTOSITEIbHON
paboTHI, MO UCTIOIB30BAHUIO HHPOPMAITMOHHBIX TEXHOJIOTHH U T.A.

Bo-emopulx, 03HAKOMUTBCA C YKa3aHHBIM B METOAUYECKOM MaTepualie mo
JUCLUIUIMHE TMepeyHeM Y4eOHO-METOJAMYECKHX M3JIaHUM, PEKOMEHIyeMbIX
CTYAEHTaM JJis MOJATOTOBKHU K 3aHSITHUSM M BBINOJHEHUS CaMOCTOSATEIbHOU
paboThl, a TakKe C METOJUYECKMMH MaTepualiaMd Ha OyMaKHbIX W/WUIU
JJIIEKTPOHHBIX HOCHUTENSIX, BBINYIIEHHBIX Kadenpoil CcBOMMH CWIaMH U
IPEAOCTABIISIEMBIE CTYA€HTaM BO BpPEMsI 3aHITHUI.

CamocTosiTenpHass padoTa CTYAEHTOB, NPEAYCMOTPEHHas Y4eOHBIM
IJIAHOM JIOJDKHA COOTBETCTBOBATH 00Ji€€ INIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (GOpMUPOBATH HABBIKM HCCIEIOBATEIbCKON pabOThl U OPUEHTUPOBATH
CTYJICHTOB Ha YMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS Ha TIPAKTHUKE.

1. Padora ¢ yyeOHbIMHM MOCOOUAMU. J[JIsI TTOJTHOIEHHOTO YCBOEHUS Kypca
CTYJIEHT JOJDKEH, TpeXJe BCEro, OBJIAJIETh OCHOBHBIMU TOHSATHUSIMU JTOU
aucuuiinHel. HeoO0xomMo yCBOUTH ONpeieNeHus] U MOHATHSA, YMETh MPUBOAUTD
UX TOYHBIE (OPMYIHUPOBKH, MPUBOAUTH MPUMEPHI OOBEKTOB, yIOBIETBOPSIOLINX
sTOoMy omnpezenenuto. Kpome toro, He00X0auMo 3HaTh KpyT (PaKTOB, CBA3aHHBIX C
JAHHBIM MOHATHEM. Tpedyercs TakkKe 3HaTh CBSI3U MEXIY MOHATHUSIMH, YMETb
yCTaHaBIMBAaTh COOTHOILUEHUS MEXIy KiaccaMd OOBEKTOB, OMUCHIBAEMBIX
Pa3TUYHBIMU MTOHSATUSAMH.

2. CamocrosiTeqibHOe M3yuyeHue TeM. CamocTosaTenbHas padoTa CTyAEeHTa
ABJISIETCS. BAXKHBIM BUJOM JESATENBHOCTH, TO3BOJIIOLNIMM XOPOIIO YCBOWTH
U3y4aeMblil TpeaMeT W OJHUM U3 YCJIOBUH JOCTHMIXKEHUS HE0OXOJAMMOro
KayecTBa MOATOTOBKM M NPO(PECCHOHAIbHOW NEPENOArOTOBKH CHEIMAINCTOB.
OHa mpenmnosiaraeT caMOCTOATEIbHOE HM3YyYEHHUE CTYIEHTOM PEKOMEHJIOBAHHOU
y4eOHO-METOJIMYECKON JIMTEpPaTyphbl, PA3NTUYHBIX CIPABOYHBIX MaTEpPHUANIOB,
HanucaHue pedepaToB, BHICTYIUIEHHE C JIOKJIAJ0OM, MOATOTOBKY K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHSATHUSM, TOATOTOBKY K 3a4€Ty U SK3aMEHY.
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3. IMoaroroBka K NPaKTHYeCKMM 3aHATHsAM. IIpu mMmoaroroBke K
MPAKTUYCCKUM 3aHATHSAM CTYJICHTaM PEKOMEHAYETCS CJICAOBAaTh METOIUYCCKUM
PEKOMEHAIUSM 10 paboTe C YueOHBIMU ITOCOOUSMH, PUBEACHHBIM BHIIIIC.

4. CocraBjieHue rJjoccapusi. B rioccapuii OJDKHBI OBITh BKITIOYEHBI
OCHOBHBIC TOHATHUS, KOTOPBIE CTYIACHTHI H3Y4alOT B XOJI€ CaMOCTOSITEIBHOU
paboThl. J[J1s MOMHOTHI MUCCIIENOBAaHUS PEKOMEHIYETCSl BIIMCHIBATH B TJIOCCAPHHA H
T€ TEPMHHBI, KOTOPBIE CTYJIEHTaM OYIyT PACKPBITHI B X0JI€¢ JICKIIMOHHBIX 3aHATHH.

5. CocTraBjieHne KOHCNEKTOB. B KOHCIIEKTE OTpaKE€HbI OCHOBHBIC IMTOHSTHS
TeMbl. J[JI HaArJISIHOCTH W YyJIO0OCTBa 3allOMUHAHUS HCIIOJIb30BAaHBI CXEMBI U
TaOINIIBL.

6. IlogroroBka k 3k3ameHy. [Ipu MOAroTOBKE K 3K3aMEHY CTYJICHTHI
JIOJKHBI UCTOJIb30BATh KaK CAMOCTOSITENIbHO MOJTOTOBIICHHBIE KOHCIIEKTHI, TaK U
MaTepualbl, NOJYYEHHBIE B X0/1€ 3aHATH.

KauecTBO yCBOEHHS CTYJEHTOM Ka)XXJOM JUCHHILUIMHBI onieHuBaercs mno 100-
OAJUTLHOM LIKAJIE.

WNHTterpanbHas pedTHHrOBas omneHKa (0amn) Mo KaxaoMy MOAYJo (mepuoay
00yueHHUsI) CKIaAbIBACTCS U3 OIICHKH TEKYyIIeH paboThl 00YUYarOIIMXCS HA 3aHATHIX
CEeMHUHAPCKOTO THUMa (CeMHHAphl, TMPAKTUYECKUE 3aHATUS, TPAKTUKYMBI,
nabopaTopHble paOOThl, KOJJIOKBUYMbBI U WHbIE aHAJIOTHYHBIC 3aHSTHUS), OLCHKU
WHIUBUYaIbHOM paboThl OOy4YalOMIMXCS M OLEHKM 32 BBINOJHEHHE 3aJaHui
PEUTHUHTOBOIO0 KOHTPOJIs ycreBaeMocTh. [Ipu aTom o 6aiiyioB, BHIJCICHHBIX HA
PEUTUHTOBBIA KOHTPOJb HE JOJKHA mpeBbmaTh 50% oOmieit cymMMbl 0OaioB
JAHHOTO MOJyJIs (TIepruoaa 00yUeHus).

MakcumanbHasi CyMMa PEHTHHTOBBIX OayuioB MO Y4YeOHOW TUCIUIUIMHE,
3aKaHYMBAIOIICICA 9K3aMEHOM, TI0 UTOraM cemecTpa coctasiseT 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oanna, Tpu TMOABEIECHWUW WTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSTUU MO AUCIUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydyeTa YCIEBaEMOCTH M 3a4€THOM KHHMKKE MOXET OBbITh BBICTaBJCHA OIICHKA
«yJOBJIETBOPUTEIHHOY.

OO6yuaromeMmycsi, HaOpapiiemy 55-57 0OaioB, MpU TMOJABEACHUU HTOTOB
cemMecTpa (Ha TMOCJIEAHEM 3aHATUM MO0 AUCHUIUIMHE) B rpade pedTHHTOBOU
BEJIOMOCTHU yueTa ycrneBaemoctu «[IpeMuanbHbie 6aibhy MOKET ObITh T0OABIEHO
15 6annoB 1 BRICTABIICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIO».

OOyuaromemycsi, HaOpasmiemy 58-60 OanioB, MpuU TMOJABEJECHUU HTOTOB
cemMecTpa (Ha TMOCJIEAHEM 3aHATUM 10 JUCIUIUIMHE) B Trpade pEeHTUHTOBOU
BEJIOMOCTH yueTa ycrneBaeMocT «IIpeMuanbabie Oamibny MOXKET ObITh J0OaBICHO
277 6aiIOB M BBICTABJICHA SK3aMEHAIIMOHHAS OI[EHKA «OTIMYHOY.

B kakux-mubo WHBIX Cciydasx J00aBiieHWE TPEMHAIBHBIX OaliIoB HE
JIOITYCKAETCs.

OO6yuaronuiicst, HaOpaBui 10 39 OaNIOB BKIIOUUTENIBHO, CIAET DK3aMEH.
[Ipy HamUuuM MNONTBEPKICHHBIX JOKYMEHTAIBHO YBAXKUTEIBHBIX MNPUYMUH, IO
KOTOPBIM OBUIA MPOIMYIIEHBI 3aHATUS (JJIUTENIbHas 00Jie3Hb, OOyYEHUE B JIPYyroM
BY3€ B paMKax aKaJIeMHYE€CKOH MOOWJIHHOCTH H JIp.), 00YUYarOIIUICI UMEET MPaBo
0oTpaboTaTh MPOMYIICHHbIE 3aHATUS W TMOJYYUTh JOINOJHUTEIbHbIE Oaibl B
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paMKax YCTaHOBJICHHBIX OasioB 3a Moaysib. CpOKM U TOPSIOK OTpPabOTKH
oTnpeJeNsieT npenoaaBaTeib. baibl BRICTaBISIIOTCS B rpade «0TpaboTKay.

OtBer oOywaromerocss Ha 5JK3aMeHE OlleHMBaeTcsi cymmoil g0 40
peUTUHTOBBIX OaoB. MTOroBasi OIlIEHKA CKIIJBIBAETCS M3 CyMMBI OaJljioB,
MOJTyYEHHBIX 3a CEMECTp, U OajlIoB, MOJyYEHHBIX Ha ’Kk3aMmeHe. O0yuaromiemycs,
KOTOPBIN CAAET HK3aMEH, IPeMHaIbHbIe OaJlIbl HE HAUUCIISIFOTCSL.

CornacHo moaxoaaMm OaIbHO-PEUTUHTOBOM CHCTEMBI B paMKax OIICHKHU
3HaHUW, YMEHUW, BIIaJICHUN (YMEHUI NPUMEHATH) U (WUJIU) OMbITa JEATEIbHOCTH
JVCHUTIUIMHBI YCTAHOBJICHBI CIEAYIOIIUE ACIIEKTHI:

ConepxaHue yyeOHOW NHUCLUMIUIMHBI B paMKaxX OJHOrO ceMecTpa AEJIMUTCS Ha JBa
moayns (mepuoga oOydenusi). [lo oxoHuanuu wmoayns (mepuona oOy4yeHUs)
OCYIIECTBIISIETCS. PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYIAEHTOB.
Cpoku npoBeAeHUsI PEUTUHIOBOI'O KOHTPOJISA:

oceHnuu cemecmp — | pEeUTHHTOBBIA KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS
corjacHo rpaduky ydueOHoro nporecca, Il pedTHHTOBBI KOHTPOJIb YCIIEBAEMOCTH
- JIBe ToclieqHuE Henenu (aKTHUYEeCKOro 3aBEepIeHUs CEeMecTpa Mo rpaduky
y4eOHOro mpoiiecca;

gecenHuli cemecmp — | pEeUTUHTOBBI KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS
coriacHo rpaduky ydeOHoro mporiecca, [l pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TMoOcieqHue Henenan (aKTUYECKOro 3aBEpIEHUs CEeMecTpa Mo Tpaduky
y4eOHOro mpoiiecca.

VII. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHre U CIUIIUHbI

OcHaleHHOCTh

HauMeHoBaHMe cienUaJIbHBIX*
noMeleHud U MoMeleHui s
CaMOCTOATEIbHOM PadoThI

cnenUAJIbHBIX MOMeIeHuit
M TOMelleHu i 1Jast
€CaMOCTOAITEIbHOM PadoThI

IlepeyeHsb JUIEH3HOHHOTO MPOrPAMMHOTI0
odecreveHus.
PexkBU3MTHI MOATBEPIKIAKIIET0 TOKYMEHTA

YyeOHast ay TuTOpUs IS
MIPOBE/ICHUS 3aHITHI
JICKITMOHHOT'O THIIA, 3aHSITHHI
CEMHHAPCKOT'O THIIA,
KYPCOBOTO TIPOCKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
padoT), rpyNnoBbIX U
WH/IUBUTY ATbHBIX
KOHCYJIbTAINH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM
aTTecTaluH,
yuebHas ayoumopus.: Ne 314
(170002 Teepckas oo, 2.
Teepw,
nep. Caodoeswii, 0. 35)

VYyeOHnast ayiuTopus AJis
MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O THUIIA, 3aHITHI
CEMHHApPCKOro TUIA,
KYpPCOBOT'O IPOEKTUPOBAHMS
(BBIMOJIHEHHUS KYPCOBBIX

Komnnexm yuebnoti
Mmebenu, HOymoyK,
NPOEKMOop, HACMEHHbLLL
MOMOPU3. IKPAH,
yCunumeinb, MUKuep,
MUKPOGOH, wKagp
HAanobHbll,
peyupkyasmop 2 wm.

Komnnexm yuebnoti
mebenu, CD-
Mazuumona,
KoMnvlomep:
(cucmemmwiil 6aox +
MOHUMOp),
MHO2OQYHKYUOHATIbHBILL

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

Lazarus — GecriaTHO

OpenOffice — 6ecriaTtHo
MHoro¢pyHKIHOHATBHBIN

penaktop ONLYOFFICE GecruiatHoe
1O — 6ecrutaTHO

OC Linux Ubuntu 6ecrimatnoe 10 —
OecraTHO

Google Chrome — OecrutaTHo
Kaspersky Endpoint Security 10 s
Windows — AKT Ha nepeiauy npas
I1K545 ot 16.12.2022

Lazarus — GecruiaTHO
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paboT), TpyNHOBBIX U
WHWBUTYJTBHBIX
KOHCYJbTaIM, TEKYIIEeTO
KOHTPOJISI M TPOMEKYTOUHOM
aTTecTaluu,
yuebnas ayoumopus: Ne 208
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswit, 0. 35))

VYueOHast ay TuTOpHS IS
MIPOBE/ICHUS 3aHITHI
JICKITMOHHOT'O THIIA, 3aHITHMI
CEMHHAPCKOTO THIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHUST KyPCOBBIX
paboT), rPyNIIOBBIX U
WH/IUBUTY ATbHBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJISL M TPOMEKY TOUHOM
aTTeCTalllH,
yuebnas ayoumopus.: Ne 203
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

YueOHas ayiuTopust s
[POBEICHUS 3aHATUN
JIEKIMOHHOT'O TUIIA, 3aHITHIHA
CEMUHAPCKOTO THUIIA,
KypPCOBOTO IPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), rpynnoBbIX U
WHIWBUIYaTbHBIX
KOHCYJIbTAITNH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM
aTTeCTallnHy,
yuebHas ayoumopus: Ne 207
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooeswiii, 0. 35)

naszep.
KOnup/npunmep/ckaunep,
sudeoneep,

menesusop, DVD nneep.

KommekT yuebHoM
MebOemH, HHTepaK-
THUBHAsI CHCTEMA CO
BCTPOEHHBIM ITPOEK-
TOPOM, KOMITBIOTED
(cucteMHBIit OJI0K,
MOHHUTOP, KJIaBUATYPA,
MBIIIb) 1 1T,
PELHPKYIISATOP.

KowmruiekT yueOHo#
Mebenu,
WHTEPAKTHUBHAS
cucTeMa co
BCTPOCHHBIM
MIPOEKTOPOM.

OpenOffice — GecriaTHO
MHorogyHKIMOHANbHBIN

penakrop ONLYOFFICE 6ecnnatnoe
1O — 6ecrutaTHO

OC Linux Ubuntu 6ecriathoe 110 —
OecruiaTHoO

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

Lazarus — GecriaTHO

OpenOffice — 6ecruiatHo
MHoro¢pyHKIHOHATBHBIN

penaktop ONLYOFFICE 6ecmatnoe
[1O — GecrnatHO

OC Linux Ubuntu 6ecrinatnoe I10 —
OecruiaTHoO

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

Lazarus — GecruiaTHO

OpenOffice — 6ecriatao
MHoro(}yHKITHOHATbHBIT

penakrop ONLYOFFICE 6GecrutatHoe
I10 — 6ecnnatHO

OC Linux Ubuntu 6ecriatnoe 110 —
OecraTHO

VIII. CBenenust 00 00HOBJIeHMH padoyeil MPOrpaMMbl TUCHUILINHBI

Ne OOHOBJIeHHBIH Onucanue BHeceHHbIX | /lata m Ne mporokoJia
IL.I. | pa3aena padouei U3MEHEeHU 3acenanusi Kagenpsi /
NporpaMMbl METOIMYECKOr0
AMCUMILIMHBI coBeTra QakyJbTeTa,
yTBepAUBIIETo
U3MEHEHUSs
1 | V. Yuebno- 1) Pexomenayemast Pemenune nay4dno-
METOJIMYECKOE U JUTEepaTypa —
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UHPOPMAITHOHHOE
oOecrieueHue

dKTyalIn3anus CIIMCKa

MCTOIUYCCKOI'O COBCTA

MaTEMaTH4YECKOrO
HCHTLITHHERT bakynpTeTa (MPOTOKOI

Nel ot 20.09.2022 1.)
V. YueGHo- 1) Pexomennyemas Pemienue HayyHo-
METOAMICCKOC 1 JIATCpatypa — METOJJUYECKOI'0 COBETa
MH(POPMALIMOHHOE | aKTyaJIu3aIus CIucKa MATEMATIEICCKOLO
obecnieueHue

KyJbTeTa (MIPOTOK

JCLIUTLTUHBI (paxymbrera (mpoToKON

Nel ot 19.09.2023 1.)
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