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PABOYASA ITPOI'PAMMA JTUCIHUITIJIMHBI
51.0.07.01 Aareopa v Teopust Yuce1

Hanpasienue mnoaroroBku: 44.03.05 Ilemarormyeckoe oOpazoBaHue (¢ AByMs
npodUISMHU MOJATOTOBKH)
HanpaBaenHnocts (mpoduib): MaTtemaTuka u nunpopmatuka, Ousnka

KBanudukanus (cTenenn): 6akamaBp

dopma o0ydeHnsi: OUHAs

NucTuTyT: IUGPOBHIX TEXHOJOTHI U MAaTEMATHKU

Kadenpa: matemaruku, uHPpopMaTUKH, PU3NKKA U METOJIUKU O0yUYEHUS

o4Has ¢opma O0YHO-3204Hasl 3a04Has
¢popma ¢popma
Kypce 1-2
CemecTp/TpumMecTp 1234
Jlexknun 100
JlabopaTopHbIe 3aHATHSA
IIpakTHyeckne (ceMMHAPCKHUE) 118

3aHATHSA

B T. 4. IPpaKTU4YeCKas NMOAroTOBKa

3auver (2cem)

" 3ader ¢ oneHKoOM
®opma(bl) MPOMEKYTOUHOM

aTTecTAIIMH (3, 4 cem)
Ik3ameH (1 cem)
-0,3

KonTpoab 9

Hubie popMbl padoThl _

CamocrosiTesibHas padoTa 168,7

Bcero yacon: 396
TpynoemkocTs: 11 3a4eTHBIX eIMHUILL

Pazpabotunk paboueii mporpaMMsl:
KaHouoam nedazoeudeckux Hayk, ooyenm I'.A. Cumonosckas



I. OPTAHU3ALIMOHHO-METOAUYECKHUI PA3JIEJ

]_le.)'lb N3YyYCHUHA TUCHMIIVIMHBI: OBJIAJICHUC 3HAHUAMHA, YMCHUAMH, KOMIICTCHIIUAMU,
BBIPpA’)KCHHBIMU B CIIOCOOHOCTH OIICpHUpPOBaTh OCHOBHBIMHA aHFe6paI/IquKI/IMI/I IIOHATHUAMU,

IIPUMCHATDb

anreOpandeckue
Pa3HOIUIAHOBBIX ~ MaTEMAaTHYECKHUX

METO/IHbI,
3aj1a4,

HUACH,
FOTOBHOCTH IIpEnoaaBaTh

3aKOHOMCPHOCTH K PCUICHUIO

anrebpy B

00111e00pa30BaTEeIbHON 1IKOJIE W KBaTU(UIIMPOBAHHO BECTU HJIEKTUBHBIE KYpPChl IO
anreOpe B Npo(UIbHBIX KJlaccax.

3agauu M3y4YeHUus TUCUUILINHBI:

— dhopMupOBaHHE NPEACTABICHUNA O MOHATUSAX W METOJAaX alreOpnl, e€ MecTe U
pOJI B CHCTEME MaTeMaTUYECKUX HAYK, B €CTECTBEHHOHAYYHBIX MPUIIOKCHUSX;

- dbopMupoBaHUEe KYJIbTYPhl MBIILICHHS, CHOCOOHOCTH K 000OIIEHUIO, aHAIIU3Y,
BOCIIPUATHUIO WH(OpPMAITH, TTOCTAHOBKE TICJIA U BEIOOPY IMyTEH €€ TOCTUKEHUS;

— MOATOTOBKA K WCIIOJB30BAaHUIO CHUCTEMATH3UPOBAHHBIX TCOPETHUCCKUX U
MPaKTUYECKUX 3HAHUU MIPH PEIICHUN TPOGECCHOHAIBHBIX 3a/1a4.

Mecto mucnuminnabl B cTpykrype OIIOII: peanusyetcs B paMkax 00s3aTeIbHON YyacTu
osoka b1. Jlucuunnuuel (Moaymn).

Iliianupyemble

pe3yabTaThbl

HHINKATOPaAaMHU J0CTHKCHUSA KOMHeTeHHI/IﬁZ

o0y4eHUus1 1O

ANCIHUIIJINHE, COOTHECCHHbLIC C

Koa n HazBanmue

Koa m HamMeHoOBaHHe
MHANKATOPA JOCTUKEHUS

IInanupyemsie pe3yJbTaThl 00y4eHUs MO

KOMIIeTEeHIIUH KOMITCTEHIHH TMCUUILINHE
OIIK-8 OIIK-8.1 3HaeT MaTeMAaTUYECKUE TEPMHUHBI U IOHATHSA
CriocobeH IIpumensier  MeTOAbl  aHAIM3a | CUCTEMHOIO M JESATEIBHOCTHOIO MOJXOMAOB,
OCYIIIECTBIIATH IeAarorn4eckou CUTyalluH, | OpUEHTUPYETCS B OCHOBHBIX
[1€/JArOrHYECKY O npodeccuOHaTbHON  pedIeKCHH | MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTSIX, MeToziax
Ha HOB NEUAIBHBIX | IPUMEHUTEIbH K I
eSTEBHOCTD Ha OCHOBE  crierl PUMEHHUTEIBHO podeccroHabHOM
OCHOBE HAy4YHBIX 3HaHWI, B TOM UHUCJE B | JEATEIBHOCTH.
IPEeIMETHOM 00JacTu. YMeer  BBINONHATH ~ IIOMCK  PEIICHUS

CIIELUAIIBHBIX
Hay4YHbIX 3HAHUHI

OIIK-8.2

[IpoekTupyer u OCyILIECTBISET
y4e0HO-BOCTIUTATEeIbHBIN
Mpouecc ¢ ONOpOoW Ha 3HAHUSA
peAMETHOM obnactu,
MICUXOJIOTO-TIEJarOrHYECKUe
3HaHUS ¥ HAay4YHO-OOOCHOBAaHHBIE
3aKOHOMEPHOCTH  OpraHu3aluu
00pa3oBaTeNBFHOrO IpoIiecca.

MaTeMaTHYeCKOM 3aJadyu: BBIACIATH 3TaIlbl
pelIeHHs], OCYILECTBJIATh JEHCTBHS IO
peleHHIO; HaXO/UTh panroHaIbHbIE
CTMOCOOBI PELICHUsI MAaTEMaTHUECKUX 3a/ad.
Brnaneet HaBbIKaMM OpraHU3aIlluy Pa3InIHbIX
BUJIOB U (DOPM 3aHATHI C yUETOM CrIeUPUKU
MpeIMETHOM 00JacTH (MaTEMATHKH ),
HaBBIKAMU OLICHUBAHUSA PE3YIbTaTOB PEIICHUS
MaTeMaTUYeCKOM 3aaun; HaBBIKAMHU
apryMEHTHPOBAHHOTO, JIOTUYHOTO
(bOpMyYIHPOBAHUS CYKICHUI.




II. COAEPKAHUE U OB BEM JUCHUITJIMHbI

C YKazaHHEM KoJIn4YeCTBa 4aC0B, BBIJICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcn
C nmpenoaaBarTrejieM (HO BUJAaM y‘le6HLIX 3aHﬂTHﬁ) n HA CAMOCTOSITCJILHYHO paﬁoTy

Ouynas ¢popma 00yyeHust

Ne AyIMTOpHBIC 3aHATHSA | Cam.
w/n HaumeHoBaHue pa3/ie/ioB U TeM Bcero TIK m3 1B pao.
1 cemecTp

Pazmen 1. MHo:xxecTBA H  OTHONIEHHA. 52 14 14 24
AuredpanyecKkue CHCTEMBbI.
I. | Tema 1. MHoxecTBa M oOlepaluy HaJ HUMHU. 20 4 6 10
bunapHsle OTHOLIEHNUS
2. | Tema 2. Anrebpanueckue onepauuu. OCHOBHBIE 10 4 ) 4
asreOpandecKre CTPYKTYpPhI
3. | Tema 3. KoMmiekcHble ynciia 22 6 6 10
Pasnea 2. MaTpuubl M onpeaeMTe M. 52 10 10 32
4. | Tema 4. Onepanuu Hag Matpunamu. OOpaTuMbie 24 4 4 16
MaTpUIIBL.
5. | Tema 5. Panr Matpuusl. Onpenenurenu 28 6 6 16
Pasnea 3. CucreMbl JIMHEHHBIX YPABHEHHIA. 66,7 12 12 42,7
6 | Tema 6. CJIAY: ocHOBHbIE MOHATUS. DOPMYIIbI
. 29 6 6 17
Kpamepa. Metox 00paTHO MaTpHIIbL.
7 | Tema 7. Ognopoansie CJIAY 21 2 2 17
8 | Tema 8. Obmiee pemenne HeogHopoaabix CJIAY 16,7 4 4 8,7
KoHnTpons 9
Dopma omuemnocmu 0,3 Ix3ame
Hroro 3a 1 cemectp 180 36 36 98,7
B T.4. IPAKTHUYECKasl MOATOTOBKA
2 cemecTp
Pasnea 4. JIuneiinble onepaTopsl. 16 4 8 4
9 | Tema 9. JIuneiinble O0TOOpaKEHHUSL.
8 2 4 2
HeBbIpoxkIeHHBIE ONIEpaTophI.
10 | Tema 10. Jlunelinpie u OunMMHEHHBIE (HOPMEIL.
KBagparuuneie ¢GopMbBl B BEIIECTBEHHOM 8 2 4 2
IIPOCTPAHCTBE.
Pa3znen 5. Ainre6pa MHOTO4J1€HOB. 56 14 28 14
11 | Tema 11. [eaumocts MHOrowieHos. Kopau ] ) 4 )
MHOT'OYJIEHOB.
12 | Tema 12. Pa3noxeHue MHOTOWIEHOB Ha 12 4 6 )
HenpuBogumbie MHOkuTenu. HOJl u HOK
13 | CummeTpuueckie MHOrousieHsl. Pe3ynbTaHT U 10 ) 4 4
€ro MPUII0KEHUSL.
14 | Tema 13. Pemienue anredpanyeckux ypaBHeHUN 16 4 10 2
15 | Lensle u panyoHalIbHbIE KOPHU MHOI'OWIEHA C
10 2 4 4
panMoOHAIBHBIMU KO3 UIIEHTAMH.
KoHnTponb
Dopma omuemnocmu 3auem
Hroro 3a 2 cemecTp 72 18 \ 36 18




‘ B T.4. IPAKTHYICCKAA MOATOTOBKA

3 cemecTp

Pa3nena 6. MHoro4jieHnl HajJ MOJeEM

KOMILIEKCHBIX YHCeJ H HaJ MoJieM 72 18 18 36
el CTBUTEJbHBIX YHCEJI.
16. | Tema 14. MHOrOWIEHEI HaJl IOJIEM
KOMIUIEKCHBIX YMCEJI U HAJ| II0JIEM 28 8 8 12
JEMCTBUTEIBHBIX YUCET.
17. | Tema 15. ®opmynsl Buera. 24 6 6 12
18. | Tema 16. Pemenue anreOpandeckux ypaBHEHUI.
20 4 4 12
®opmyasl Kapaano. Merox @eppapu
KonTpons
Dopma omyemnocmu 3auem c oyenxoii
Hroro 3a 3 cemecTp 72 18 18 36
B T.4. IPAKTHUYECKasl MOATOTOBKA
4 cemecTp
Paspnen 7. Teopusi cpaBHeHHI. 44 18 18 8
19. | Tema 1U7. CpaBHEHHS B KOJIBLIE LIEJIBIX YUCET U 16 6 6 4
UX CBOMCTBA.
20. | Tema 18. Knaccsl BBIUETOB 110 JAHHOMY MOAYJIIO. 10 4 4 2
21. | Tema 19. CpaBHeHust IEPBOIl CTENEHU C OJJHUM
HEU3BECTHBIM. ApudMeTHuecKre MpUIIoKeHUs 18 8 8 2
TEOPUU CPABHCHUM.
Pasnen 8. /IluopanToBsl ypaBHeHHUS.
28 10 10 8
Aure0panyeckue U TPaHCIEHACHTHbIE YU CJIA.
22. | Tema 20. Teopema @epma. Pemenue 16 6 6 4
110(haHTOBBIX YPaBHEHUH MEPBON CTEIICHH.
23. | Tema 21. AnreOpandeckue 1 TPAHCICHICHTHbIE 12 4 4 4
qucia.
KoHnTponb
Dopma omyemnocmu 3auem c oyenkou
Hroro 3a 4 cemecTp 72 28 28 16
B T.4. IPAKTHUYECKasl MOATOTOBKA
UTOroO: 396 100 118 168,7

OuHo-3a04Has ¢popma 00yueHus (He peanrusyemcsi)
3aounas ¢gopma o0yueHus (He peanruzyemcsi)

I11. OHEHOYHBIE MATEPHAJIBI JIJISI MPOBEJAEHUSA TEKYIIENA U
IMPOMEKYTOUYHOU ATTECTAIUA OBYYAIOIIIUXCA 11O AUCIHUITJIMHE

Tekymras aTTectarus IpoBOIUTCS B opMe KOHTPOJIBHOM paboThl, TecTa, pedepara

ANB,

u Jp.
TunoBblie BaApUaHTbI KOHTPOJIbHBIX PadoT
KonTpoubHas padora 1
1. Onpenenute MHOKECTBO
A={xeR/\x2 —8x+15>0 },B={xeR/\3x_56 >0 }
x —

4
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2. AccolyaTuBHA JIH onepalus * Ha R, onpeseneHHas IpaBUIOM X * y = x2 +
29
ye

3. Pazpemmmmo nu B KOJIbIE <Z [ ﬁ],+,-> , TIe Z[ ﬁ] = {a +bJS,abeZ } YpaBHEHHUE
(-8+3/5)x=1+2/57

4. Pemnts 1By4nenHoe ypasaenue x* + 81 = 0.

5. N300pa3uTh Ha KOMIUIEKCHOW IIJIOCKOCTH MHOXECTBO 1<|z-2+i|<4 mnpu
ycnosun T/6< arg z <3m/4 , i*>=-1, zeC.

6. Beruucnuts (1-1)%, roe i>=-1 .

KonTpoubHasi pabora 2
1. Beruucnuts onpeaenuTensb

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

2. OnpenenuTs paHT MaTPHULIbI
1) MeTO/I0M OKAUMIISIOIINX MUHOPOB,
2) npuUBEJEHUEM K CTyIIEHYaTOMY BUY

21 -1 -1 3
5 4 -4 -4 15
32 -2 -2 7

4 5
3. Haitaue matpuity, oOpaTHyto MaTpuile A= {2 3).

4. cnonb3ys popmyrnsl Kpamepa, HaliTU cCyMMYy pelIEHUN CUCTEMBI
X1 +x;, —4x3=1
X1 +2x; —3x3=5.
31 —2x, +4x3 =4

5. Pemnte maTpuuHoe ypaBHeHue A*X=B, ecnu A=<§L _53_23>, B=< 2 )
5 6-2 18

6. Haiinure coOCTBEHHBII BEKTOp MaTpHIbl A, COOTBETCTBYIOIIMI COOCTBEHHOMY
1 0 1
3HAQUEHUIO A=2, ecTH A=|1 1 0|
0 1 1

7. Haittu oO1iiee penieHue oJHOPOTHON CUCTEMbI TMHEUHBIX YPaBHEHUM
3x1 —2xy +2x3 — x4 +4x5 =0
5x1 +x; +4x3 —2x,+7x5 =0
Xy —5x, +x5=0 '
4x; —7xy +2x3 — x4 +5x5 =0

KonTpoabHas padora 3
1. Haittu HOJ] MHOrounenos f(x)= 2x* -x* + 3x% - 2x + 1 u g(x)= 3x> + 2x% - 2x +
5



3 ¥ BBIPA3UTh €r0 JUHENHO.

2.

Pasnoxkuts MHOrouneH f{x)=3x> + 3x* - 12x> + 9x? - 8x + 2 mo crenensam

nBywieHa (x + 4).

3.
4.

B

5.

RucC.
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9.

BbIIEIUTh KpaTHBIE MHOKUTEIH MHOro4neHa f{x)= x* + 2x> - 2x — 1.
[IpencraButh MHOTOWIEH
St sx2 5x3)= =(3x1tx2tx3)(3x2+x3+x1)(3xz+xatxr)
BUJIE PJIEMEHTAPHBIX CUMMETPUUECKUX MHOTOUJICHOB.
Brruncnuth pe3ynbTaHT MHOTOWIEHOB f(x)=x3 + 2x + 1 u g(x)= 2x2 - 3.

KonTpoubHnasi padora 4

. Paznoxuts MHOrOUEH f{x)= X + 27 Ha HENPUBOMMBIE MHOKUTEIH HAJL IIOISAMH

. Pemuts ypasuenue 2x° + 6x2 - 6x — 28 = 0.

. Pemnts ypasuenne x* + 2x* + 3x* + 6x + 9 = 0.

. Haiitu panyonanbsHble KOpHE MHOrouneHa f{x)= 3x* + 5x° + x? + 5x — 2.

. OcBOGOAMTECS OT aAredpaudeckoil UPPAMOHATLHOCTH B 3HAMEHATENE JPOOH

1
325 335 -4

KonTposbHas padora 5

. Halitu yactHO€E 1 ocTatok oT AeneHus —386 Ha 11.

. Berunciutes HOJJ uucen 135, 8211 u BbIpa3uTh €ro JMHEHHO Ye€pe3 TaHHBIC YUCIA.
. Berauciantes HOK uncen 420, 126, 525.

. 3anmucath 4ncio 3745 B TPOMYHOM MO3ULIMOHHOMN CUCTEME.

. Haittu uncio nu cymMMy HaTypalbHBIX AenuTenei uucna 874.

. Berancnuts pynkuuto Ditnepa nns n=37, n=146.

. PaznoxuTs B LIeHY10 APOOH - T—Z 1 HaWTH BCE TOAXOISIINE TPOOH.

IIpumepHas TemaTuka pedeparon
DJIEMEHTHI TEOPUHU TPYIIL.
[{ukIr4YecKrue rpyIibl.
HcTopust BOSHUKHOBEHUS KOMIUIEKCHBIX YHCEII.
AnreOpa KBaTEpHUOHOB.
['nepkoMILIEKCHBIE YnCIa.
EBKIMI0BO U yHUTApHOE NMPOCTPAHCTBA.
DneMeHTapHbIe MATPUIIBI U PEOOPa30BAHMUSL.
CoOcTBeHHBIE 3HaUYEHUS U1 COOCTBEHHBIE BEKTOPHI MATPHII.
JIuHeiHbIe onepaTopsl.

10.OpToronanpHbI€ CUCTEMBI BEKTOPOB.
11.JIuneitHbIe MHOTOOOpA3HSL.
12.HopMasibHbIE MaTpPHUIIBI.



13.bununeiinbie GOpMBI.

14. KBaapatuunbsie GOpMBI.

15.Pacnipenenenne KOpHE MHOTOUJICHA.

16. MHOTOWICHBI U APOOH.

17.0cHOBHBIE HaNIPaBJICHUS UCCIEAOBAHUI U OCHOBHBIE METO/IBI TCOPUHU YHCEIL.

18.11emast u gqpoOHast YacTH YHCIIA.

19.MynbTUIUIMKATUBHBIE (PYHKLUU.

20.IIpu3HaKk nppalMOHATBLHOCTH YHCIIA.

21.Teopema Jlarpanxxa o pa3noK€HUHU KBAAPATUYHBIX UPPALMOHATIBHOCTEN B LIEMTHBIE
JpooOwH.

22. CucreMbl CpaBHEHUH, UX PELICHUE.

23. CBeneHue CpaBHEHUS II0 COCTaBHOMY MOJYJII0 K CHCTEME CPaBHEHMM IIO
MPOCTOMY MOJYJIIO.

24 . Kputepuid Dusnepa s KBaAPATUYHBIX BEIYETOB U HEBBIUETOB.

25. Peluienue nokas3aTelbHbIX CPABHEHUMU.

26. Yncno KaaccoB MepBOOOPa3HBIX KOPHEH.

[IpomexxyTouHas arrectauus OOYy4arOIIMXCS OCYILIECTBIsSeTCs B (opMme 3auera,

3a4€Ta C OHGHKOﬁ, 9K3aMC€Ha C MCIIOJIb30BAHUCM CIICAYIOIINUX OLCHOYHBLIX MATCPHAJIOB!:

IIe

1.
2.

pEeUYEHb BOMPOCOB K 3a4ETy, 3a4ETy C OLICHKOMH, HYK3aMEHY.
Bonpocwt k 3x3ameny
(1 cemecmp, ounasa gpopma odyuenus)
MHoecTBa U omniepaliuy HaJl HUMHU.
CBoiicTBa ormeparuii HaJ, MHOXECTBaMH. YHHBEpPCAIbHOE MHOKECTBO. JluarpaMmsl

Diinepa-BenHa.

0O L W

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

. [IpsiMmoe npon3BeI€HNE MHOKECTB.

. buHapHbBIE OTHOIIEHUA.

. [IpencraBnenue OMHAPHBIX OTHOIIEHUHN rpadaMH.
. Komnozunus 6uHapHbeix oTHOIIeHUN. HBEpCusi.
. HexoTopblie BUibl OMHAPHBIX OTHOUIEHUMN.

. OTHOIIEHHE YKBUBAIEHTHOCTH. [[puMepsl.

. DaKkTOP-MHOXKECTBO.

. OTHOIIIEHHE TTOPSIKA.

[Toustue ¢pynkimu (0oTOOpakeHus).

bunapHbIe U N-MECTHBIE ONIEPALIUU.

CBoiicTBa OMHAPHBIX OINEpaInii.

HeuTpanbHble 1 CHMMETPUYHBIE 3JIEMEHTHI.

AJITMTUBHAS U MYJIbTUILTUKATUBHAS (DOPMBI 3aMCH OMHAPHBIX ONEpaIUi.
[Tousarue anredpst. [ToganreOpsr.

['pynmsl. [Tpumeps! rpymni.

[Tonsatue konpua. Ioakomnswo.

[TonsaTue noss. Iloe panvoHanbHBIX YUCEIL.

[Tose KOMILUTEKCHBIX YUCEIT.

Onepanunu HaJ KOMIUIEKCHBIMU YHCJIaMU B alreOpandeckoi popme.
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22. Monaynp ¥ apryMeHT KOMIUIEKCHOTO 4YHCHA. ['e€oMEeTpuyecKkoe INpencTaBiICHUE
KOMIUJIEKCHBIX YUCEIL.
23. Tpuronomerpudeckas (popma KOMIUIEKCHOTO uyucia. JIeWCTBUS ¢ KOMIUIEKCHBIMHU
YuCJIaMU B TPUTOHOMETPUUECKON hopme.
24. KopHHU n-i CTENEHHU U3 €INHULIBI U U3 IPOU3BOJIBHOTO KOMIIJIEKCHOTO YHCIIA.
25. llonsatue matpuilpl. Buasl maTpui.
26. JIuneliHbIE OnIepaIliy HAJl MaTPULIAMH, UX CBOMCTBA. TpaHCTIOHUPOBAHUE MATPHII.
27. YMHO)keHue Matpull. [lepecTaHOBOYHBIE MAaTPULIBL.
28. DnemeHnTapHble mpeoOpazoBanus MaTpull. CTyneHYaTble MAaTPHUIIBI.
29. IIpuBeneHre MaTpHULBI K CTYIIEHYATOMY BHIY.
30. Paur marpunel. OnipeiesiecHue paHra NpUBEJICHUEM MAaTPULBI K CTYIIEHYaTOMY BUIY.
31. Panr marpuipl. MeToa OKaMIISIOIUX MUHOPOB.
32. Onpenenurenb KBaApaTHOM MaTPULIBI.
33. BeruucneHnue onpeaenuTenei 2-ro u 3-ro nopsakxa.
34. OCHOBHBIE CBOWCTBA OINPEICIUTEIEH.
35. MuHopsl 1 anreOpanyeckue AonoiaHeHus. Pa3noxeHue onpenenurens Mo CTPOKE WU
CTOJIONY.
36. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPUIIBI.
37. O06paTuMble MaTpulibl. Beruncnenue oOpaTHON MaTpUIIbI.
38. 3anuch U PELUICHUE CUCTEMBI N JINHEWHBIX YPABHEHHUH C N IEPEMEHHBIMUA B MATPUUHOMN
dhopme.
38. Pemienne cucteMbl TMHEHHBIX YpaBHeHUM 1o popmynam Kpamepa.
39. JIuneliHble ypaBHEHUS.
40. CucreMa JTMHEWHBIX ypaBHEHHH, (OpMBI 3aniucu. PaBHOCUIIbHBIE CUCTEMBL.
41. Pazpemennsie CJIY. DneMeHTapHbIe TPeoOpa30BaHUS CUCTEM.
42. Pemienue CJIY metonom [Maycca. [lonsitue obmiero pemenust CJIY.
43. OIHOpOAHBIE CUCTEMA JIUHENHBIX YpaBHEHNN. DyHIaMEHTAIbHAS CUCTEMA PEILICHUM.
44. JIuneitHoe MHOTO0Opa3ue perieHui HEOJHOPOTHON CUCTEMbI IMHEUHBIX YPaBHEHUM.
Bonpocwt k 3auemy
(2 cemecmp, ounasa gpopma odyuenun)
1. Onepatop. OCHOBHBIE IOHATHUSA U ONIPECIICHUS.
2. JIuHeHHBIN oniepartop.
3. Marpula JIMHEeIHOro oneparopa.
4. CBs13b MEXIY KOOpJAUMHATAMH BEKTOpA U €ro o0pasa.
5. [IpeoOpazoBanrie MaTPUIlLI IMHEIHOTO OoNiepaTopa MpH Mepexoie K HOBOMY 0a3ucy.
6. AAnpo u 06s1acTh 3HAYCHUM IMHEITHOTO omepaTopa.
7. XapakTepUCTUYECKUN MHOTOUWICH, XapaKTEPUCTHUUYECKOE YPABHEHHE JIMHEHHOIO
orneparopa.
8. CoOcTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.
9. ANropuT™M HaX0KJIeHHs] COOCTBEHHBIX BEKTOPOB JJUHEUHOIO Oleparopa.
10. [eiicTBHs Hall TMHEMHBIMH ONIEPATOPAMMU.
11. Oneparop, oOpaTHBIN JaHHOMY JIMHEHHOMY OIIEpaTopy.
12. OpToroHajibHbI€ OIEPATOPHI.
13. KBagpatuunsie popmbl. OCHOBHBIE OHATHUS U ONIPECICHUS.
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14. MatpuuHbIil BUJT KBaJIpaTUIHOUN (OPMBI.
15. IIpeobpazoBanue KBaApaTUUHON (POPMBI TUHEHHBIM OJHOPOHBIM OIIEPATOPOM.
16. Kanonnueckuii BujJ KBaApaTUIHOU POPMBL.
17. Metoasl npuBeieHUs KBaIpaTUIHON (DOPMBI K KAHOHUYECKOMY BUJLY.
Bonpocwul k 3auemy ¢ oyenkoi

(3 cemecmp, ounasa gpopma odyuenun)
1.Crenenp MHOTOUICHA.
2.IloHATHE 1 CBOMCTBA AEIMMOCTH MHOTOWIEHOB HAJ JAHHBIM I1OJIEM.
3.JleneHrne MHOTOUYJIEHAa HA MHOTOUJIEH «yTOJIKOM» U MO cXeMe SIKOBKHHA.
4. Jlenenre MHOTOUJICHA Ha ABY4JIEH X-a. Teopema be3y. Cxema ['opnepa.
5. Kopau mHorowiena. Haubomnbiee BO3MOXKHOE YUCIO KOPHEW MHOTOYIEHA B 00JacTH
LIETTOCTHOCTH.
6. HauOonpmnii oOuii AenuTens AByX MHOIOUYJIEHOB.
7. Anroputm EBKknunpa.
8. JIuneninoe npencrasienrne HO/I nByX MHOTO4JIEHOB.
9. HO/I HeCKOIBbKUX MHOTOYJICHOB.
10. B3auMHO mpOCTbI€ MHOT'OYJIEHBI.
11. Haumensbliee o61iee KpaTHOE MHOTOUJICHOB.
12. HenmpuBoauMBIE HAJ MOJIEM MHOTOUJIEHBI.
13. Paznoxxenne MHOTOUYJIEHA B TPOU3BEICHUE HOPMHUPOBAHHBIX HEMPUBOIUMBIX
MHOKUTEJEN U €TO €IUHCTBEHHOCTb.
14. Pa3nosxeHne MHOTO4JIEHA 110 CTENEHM JABYWIECHA X-a.
15. KpaTHble KOpHU MHOTOYJIEHA.
16. HempuBoauMBble KpaTHbIE MHOKUTEIN MHOTOUYJIEHA.
17. Cxema BBIAEIEHHS KPATHBIX MHOXKHUTEIIEH MHOTOWICHA.
18. KparHoe TpaHCIEHAEHTHOE pacmupeHue obnactu 1enoctHoctd K.  Crernenn
MHOTO4JIEHA OT HECKOJBKUX MEPEMEHHBIX.
19. Pa3noxxeHne MHOTrO4I€Ha HaJl MOJIEM B MPOU3BEICHUE HEMPUBOAUMBIX MHOXKHUTEIICH U
€ro €IMHCTBEHHOCTh. (CJIOBAapHOE YIOPSAJOYEHHE YJICHOB MHOTOYICHA; BBICIIMNA YJIEH
MPOU3BEICHUS MHOTOUYJICHOB.
20. CuMMeTpUYECKUE MHOTOYJICHBI.
21. OcHOBHas TeopemMa 0 CUMMETPUUYECKUX MHOTOUYJICHAX U CJIEACTBHUE U3 HEE.
22. Pe3ynbpTaHT ABYX MHOTOUYJIEHOB.
23. UckmroueHne NeEpeMEHHON U3 CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

Bonpocwul k 3auemy ¢ oyenkoi

(4 cemecmp, ounasa gpopma odyuenun)
1. CpaBHEHMS IO HATYPATTBHOMY MOJYJIIO M UX CBOMCTBA.
2. ITonHasa cucrema BBIYETOB, B3AUMHO MPOCTBIX C MOJIYJIEM.
3. Konp1o K1accoB BBIYETOB MO MPOCTOMY MOIYJIIO.
4. @ynkuusa Ounepa. Teopemsl Diiepa u Depma.
5. ApudmeTrnueckue NpuIoKeHHs Teopun cpaBHeHUi. [Ipu3Haku n1eIUuMOCTH.
6. Apudmernueckue NpuiIoKeHus: Teopun cpaBHeHuil. [Iposepka
apu(pmMeTnIecKux IeCTBUM.
7. UccnenoBanue CpaBHEHUH MEPBOM CTENEHU. TeopeMa O pelIeHUN CPABHEHUS.
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8. CpaBHEHUS C OJHOU MEPEMEHHOM. Perenne ¢ moMoIbo TEOpEMBbI Disiepa.
9. CpaBHeHHS ¢ OJIHOM ITepeMeHHOM. Pelienre ¢ moMoIIbIo

TOXJECTBEHHBIX MTPEOOPa30BAHUIL.

10. CpaBHeHHUs ¢ OJIHOM NTepeMeHHOM. PellieHre ¢ moOMOIIbIO Pa3IoKEHHS B
LEMHYI0 APOOb.

11. JIBy4sieHHBIE CPABHEHHUS IO TPOCTOMY MOIYJIIO.

12. Anrebpandyeckre U TPAHCLICHICHTHBIC YHCIIA.

13. Pa3noxxeHue palimoHaIbHOTO YUCa B LEMHYIO IPOOb.

14. PaznoxxeHue uppaioHaIbHOTO YUCia B IEMHYIO IPOOb.

15. Briuncnenue noaxoasiimux apo0eit 11 KOHEUHOU 1emHOM Apoou.

16. IuodanToBBI ypaBHEHHUS. 3a/1aud, TIPUBOJAIIME K TMOPAHTOBBIM YPaBHEHHUSIM.
17. Pemiennie TMHEHHBIX TUO()AHTOBBIX YPaBHEHUH C 3-Ms IEPEMEHHBIMH.

IV. IEPEYEHDb JUTEPATYPBI, HEOBXOJUMOM 1JIs1 OCBOEHUS
AUCIHUIIJINHBI
4.1. OcHoBHas JUTEpaTypa
1. BeperennukoB, b. M. Anre6pa u Teopus yucen : yueOHoe mocodue : B 2 yacTsax /
b. M. Beperennuko, M. M. Muxanesa, A. b. Beperennukos ; Hayd. pea. H. B. Uykcuna
; Ypanbckuil (enepanbHblii yHUBepcuter uMm. nepBoro IIpesumenta Poccum b. H.
Enpuuna. — ExarepunOypr : U3narenbctBo Ypasbckoro yuusepcutera, 2019, — Yacts 2. —
75 C. — Pexunm JIoCTyna: o MOJIITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&i1d=697588 (mata obpamenus: 10.04.2024).
2. Xys3uaxmertoBa, P. H. Anre6pa u reometpus : yuebHoe nocodue : [16+] / P. H.
XysunaxmeroBa, JI. B. Becemoa, I H. PomanoBa ; KazaHnckuli HaunoOHalIbHBIN

HCCIIEIOBATENbCKUI  TEXHOJIOTMYECKUN  yHuBepcurer. — Kazanmp :  KaszaHckui
HallMOHAJIBHBIA HCCNe0BaTeNbCKUi TexHonorndeckuit yuusepcuter (KHUTY), 2022, —
120 c. : wi, Tabn. — Pexum gpoctyma: mno noxamucke. —  URL:

https://biblioclub.ru/index.php?page=book&i1d=714041 (mata obpamenus: 10.04.2024).

4.2. lonoJiHUTEIbHAS JIUTEPATYpPa

1. bexnemuiena, JI.A. COopHUK 33a/1a4 IO aHATIUTUYECKON T€OMETPUU U JIMHEHHOMN
anreOpe : yueoHoe nocobue / JI.A. bexnemuiena, A.1O. Ilerposuy, U.A. UyOapos ; pen.
J1.B. bexnemuiies. - 2-e u3f., nepepad. - Mocksa : @uzmatiut, 2006. - 496 c. - ISBN 5-
9221-0010-6; [ DneKTpOHHBIN pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=82795. (nata odpamenus: 10.04.2024)

2. Becenosa, JI.B. Anrebpa u Teopus yucen : yuebHoe nocodue / JI.B. Becenona,
O.E. TuxonoB ; MunucrepctBo oOpa3oBanusi u Hayku Poccumn, ®enepanbHoe
rocyJ1IapCTBEHHOE O101KETHOE oOpa3zoBaTeabHOE YUpPEKICHHE BBICIIIETO
npodeccruoHanpbHOTO O0pazoBaHus «Ka3zaHCKMH HaIIMOHAJIBHBIM HCCIEI0BATEILCKUN
TEXHOJIOTUYECKUN yHHBepcuTeT». — Kaszanp : KasaHCKuM Hay4HO-HCCIIEOBATEIbCKUN
texHonornueckuit yausepcurer (KHUTY), 2014. — 107 c. : un. — Pexxum goctyma: mo
nmoanmucke. — URL:  http:/biblioclub.ru/index.php?page=book&id=428287  (mata
oOpamenus: 10.04.2024)
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3. lanunosa, T.B. Teopus uucen: 3agauu ¢ npumepamu pemenuii / T.B. Jlanunosa
; CeBepHblil (ApkTuueckuid) denepanbHbiii yHuUBepcuTteT uMeHu M.B. JlomoHocoBa. —
Apxanrenbck : CeBepHblil (Apktuueckuii) penepanbubiii yauepcuteT (CADY), 2015. —
104 C. — Pexum JNOCTyIIa: 10 MIOJITHACKE. — URL:
http://biblioclub.ru/index.php?page=book&id=436368 (nata oopamenus: 10.04.2024)

V. NIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJJEKOMMYHUKALIMOHHON CETU «MHTEPHET», HEOBXOIUMBIX
JIJ151 OCBOEHUSI AU CLUATIIMHBI

Ne CcbLiKa Ha HaumenoBaHmue HoctynHocTh
101 HH(popMaLMOHHBIH pa3padoTKu B
pecypc 2JIEKTPOHHOI popme
1. http://www.biblioclu | DnexTpoHHO- Perucrpanus gepes 1060
b.ru oubnmmoTeyHas YHUBEPCUTETCKHI KOMIBbIOTEDP. B
cucrema (ObC) JTanbHEUIIIEM WHIUBUIYaTbHbIN
YHuBEpcUTETCKAS HEOTPAaHWYCHHBIN JOCTYT U3 JH000H
O6ubnmmoTexa OHIalH TOYKH, B KOTOPOU UMEETCSA JOCTYIl K
cetu MHTEpHET
2. http://www. OO0pa3oBaTenbHBIHI CBOOOTHBIN TOCTYTI
exponenta.ru MAaTEMAaTHYECKHI CAUT
3. http://www. OO0pa3oBaTenbHBIHI CBOOOIHBIN TOCTYTI
matclub.ru MaTeMaTUYECKUI CalT
4. http://www.fismat.ru | O6pa3oBarenbHBbI CBOOOTHBIN TOCTYTI
MAaTEMAaTHYECKHI CAluT
5. http://www.mathnet. | O6pa3oBarenbHBbI CBOOOTHBIN TOCTYTI
ru MAaTEMAaTHYECKHUI CAlT
6. http://www.edu.ru Poccuiickuii CBobOoaHbI 1OCTYI
o0mieo0pa3oBaTEIbHBI
1 moprai
7. http://www.krugosv | DnexTpoHHas CBoOoaHbIN 1OCTYI
et.ru JHIUKIIONEUs, B

KOTOPOM MPEICTABIEH
Marepuai 1o
OCHOBHBIM
MaTeMaTH4eCKUM
TEPMHUHAM, a TAKKE
ouorpadpuueckue
TAaHHBIE 00 U3BECTHBIX
MaTeMaTHKaXx.

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N THOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. zbMATH MaremaTnueckas 0a3a JTaHHBIX,

Jloctyn cBoOOTHBIH
oxBaTtbeIBaromas oxkoio 4 000 000

zbmath.org
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JIOKyMEHTOB, u3 0osee 3 000
KypHanoB u 170 000 kaur no
MaTeMaTHKe, CTATUCTHUKE,
uHpopmaTHke, pusnke,
€CTECTBEHHBIM HayKaM

2. http://ilib.mccme.ru | Ob ¢ kHUramMu MO0 MaTEMAaTHKE. CBoOOaHBIN HOCTYI.

VII. JMIIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
MPOI'PAMMHOE OBECIIEYEHUE
[Ipun peanuzanuu y4eOHOW MUCITUIUTHHBI TPUMEHSETCS CICAYIONee ITUIICH3UOHHOE H
CBOOOJIHO pacIpoCTpaHsIeMoe MIPOrpaMMHOE 00SCIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIII. OBOPYJTOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMNSI,
HEOBXO/IUMBLIE JJIS1 OCYIECTBJIEHUSA OBPASOBATEJIBHOT'O
MPOLECCA IO IUCHUIIJIMHE

Y4eOHBIE  3aHATAS  TPOBOJATCS B AYJUTOPHUSX,  YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAHHON MeOeNbl0, B TOM YHCIE CTAallMOHAPHBIMUA WU TEPECHOCHBIMU
TEXHUUYECKUMHU CpPeJICTBaMU 00yUYeHUsl (MPOEKTOpP, FIKPaH, KOMIBIOTEP/HOYTOYK).

CamocrosTenpHas padoTa MPOBOIUTCS B KaOMHETAX, OCHAIEHHBIX KOMIIBIOTEPHOU
TEXHUKON ¢ BO3MOXHOCTHIO MOJKITIOUEHUS K ceTn « HTepHeT» 1 oOecreueHneM T0CTymna
B DJICKTPOHHYIO0 HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.
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