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1. IEJIb U 3ATAYY OCBOEHUA JNCHUIIJIMHBI

ens — GopMupoBaHre YHHBEPCAIBHBIX, 00MIETPOGECCHOHATBHBIX U MPOGeCCHOHATBHBIX
KOMIETCHIINI Y CTYJCHTOB B MpOIIecCe MPUOOPETeHUsI UMK 0Aa30BBIX 3HAHUN O TEOPUU BEKTOPHBIX
MPOCTPAHCTB, TEOPUU MATPHI], TEOPUHM MHOTOUJICHOB, TEOPUHU JEITUMOCTH IICJIBIX YHCEI U TEOPUH
CpPaBHEHUU.

3anauu:

— chopMUPOBATh y CTYAECHTOB MPECTABICHUS 00 OCHOBHBIX aIreOpandeckux CTpyKTypax;

— copMupoBaTh y CTYI€HTOB IIeJIbHOE MPeACTaBIeHNE 00 airedpe MHOTOUWIEHOB OT O/IHOM
1 HECKOJIBKMX NMEPEMEHHBIX, TEOPUH JEIUMOCTH LIEJIbIX YUCEN U TEOPUU CPAaBHEHUN;

— chopMupoBaTh yMEHUS IPUMEHATh U3YUYEHHYIO TEOPHIO K PEIICHHUIO 33a]a4, B TOM YHCIe
3JIEMEHTapHOM (M LIKOJIbHOM) MaTeMaTHKU;

— M3YYMTb CIELUAIbHBIE CIIOCOOBI PEIICHUs] YPAaBHEHUH B IIEIIbIX, HATYPAJIbHbIX, IPOCTHIX
YHCIIax.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOI'PAMMBI

HucuunnuHa «Anrebpa u  Teopush UMCeD» SABISETCS YacThl0 ydeOHOro IjiaHa
no HanpasineHnuto noarotoBku 44.03.05 Ilenarormdeckoe oOpa3oBaHue (C ABYMs MpOQMIAMU
HOJroTOBKHU), npoduin «Marematuka» u «Mupopmatukay. Hucuunauna b1.0.07.04 «Anrebpa u
Teopust uucem» BkitoueHa B biok b.1 «/lucuumiaunsl (MOIyan)» U ABISETCS COCTABHOM YacTbIO
paznena «OOs3arenpHas 4yactb», Moayis bl1.0.07 «IlpeameTrHo-MeToAMUYECKUA MOIYJb IO
npodunto Maremaruka». JucuumuinHa peanusyercs B HTT'CIIN na xadenpe nHpopMannoOHHBIX
TEXHOJIOTHH U (PU3HKO-MaTeMaTHIYECKOro 00pa3oBaHusl.

JlaHHasi AUMCLMILIMHA JJOTHYECKH CBA3aHA C U3yYEHHUEM MaTEMaTHYECKUX JUCLUIUIMH TaKUX
KaK:

— «OJIeMeHTapHasi MaTeMaTHKay,

— «Teopus BeposATHOCTEN U MaTEMaTHYECKasl CTATUCTUKAY,

- «MaremaTu4ecKuii aHaus3»,

- «l'eomerpusny,

— «Teopus u Merouka o0y4eHHUs: MaTEeMaTHKE,

— «Teopernyeckne OCHOBBI HIKOJBbHON MaTeMaTUKNY,

— «IIpakTukyM peleHus MKOIbHBIX 3a/1a4 110 MaTEMATHKEY.

JlucuuniauHa moMoraeTt riry0e oCBauBaTh TEMbI AIEMEHTAPHON MAaTeMaTUKHU, Kacaroluecs
areOpsl MHOTOUWIEHOB, TEOPHM PELICHHs CHCTEM JIMHEWHBIX YpaBHEHHH, TEOpHUU BEKTOPHBIX
IPOCTPAHCTB, TEOPUH JEIMMOCTH LIENBIX (HaTypajIbHBIX) YUCEIL.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

[Ipouiecc m3ydeHHs MUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE U PA3BUTHE CIETYIOIIUX
KOMIIETEHIIUH:

Kon n HaumeHoBaHue Koa n HammeHOBaHHMe HHIUKATOPA JeckpunTopsbl
KOMIIETEHIINH JAOCTHKEHHUSI KOMIIETEHIIHH
VK-1.1. [JemoHcTpupyeT 3HaHue | 3HaeT OCHOBHBIE [IPUHLIMIIBI
YK-1. Criocoben OCYMCCTBIIATH 0COOEHHOCTEHl ~ CHCTEMHOTO W | CHCTEMHOTO M KPHUTHYECKOTO
HOVCK, KpUTHYECKHH aHaIH3 U
CHHTe3 HHGOPMAINH, IPUMEHSITh I;g?;ﬁ:ﬁ:ﬁgl;(;aﬂ}lo EI(’)I;HJ;;;I:T’ MBIILICHHA,  PAsiuiui  MEkly
CHCTEMHBIH MOIXO/L /UL PEIICHUA | ¢oGeTBeHHOE CyHKICHHE M OLECHKY ascran, e 1 Cy)KﬂeHHHMH:
i —— B N—— S JTalbl IPOLecca MPUHSITHS PEILICHUH
’ U KPUTEPHHU OLICHKU HH()OPMAIHU




Kon nu HammeHOBaHHe Kon n HanMeHOBaHHE HHIAKATOPA JeckpunTopnl
KOMIIETEHIIHH JOCTHKEHUS] KOMIIETEHIINA
000CHOBaHHOE pEIlICHHUE. Ymeer apryMEHTHPOBAaHHO
(hopMyIHpOBATH COOCTBCHHEIC
Cy)KICHHS Ha OCHOBE aHalu3a
nHpOpMaINH, OLICHHUBATH
JIOCTOBEPHOCTh HUCTOYHHUKOB
UH(OPMAIINY U BBIJICISTH KIFOUYCBHIC
MOMEHTBI, MIPUHUMATD

00OCHOBaHHBIC PEIICHMS, YUUTHIBAS
pasNuuHbBlE  TOYKM  3pEHUA U
BO3MOYKHBIE ITOCIIEACTBUS

Bunaneer HaBbIKaMM aHaIM3a U
CUHTE3a nHpopManuu Ui
(dbopmupoBaHuUs 000CHOBaHHBIX
BBIBOJIOB

VK-1.2. TIlpumeHnser Jjorudeckue
(¢opMBI M TIpOLIEAYpBI, CIIOCOOCH K
pediexcuu Mo noBoLy cOOCTBEHHOM
u qyKOHl MBICIIUTENBHON
JeATEILHOCTH.

3HaeT  OCHOBHBIE  JIOTUYECKUE
GopMBI W TpaBWiIa JIOTHYECKOTO
BBIBO/IA, IPUHIUIIBI Pe(IIEKCUH U e
3HaUCHHE B MBICITUTEITEHOM
pouecce

Ymeer mnpoBoanTh pediexcuio 1o
MOBONy COOCTBEHHBIX H  UYXHX
MBICJIUTENBHBIX IIPOIIECCOB, Jeiast
BBIBOJIBI TSI JallbHEHIIIETr0 pa3BUTHS

Bnageer nmornyeckumu (opMaMu H
MPOIIEIyPaMH, criocobamu
pedIiekcHu 1Mo MOBOAY COOCTBEHHOU
u qyKO0it MBICJIUTENILHON
JIeSITEIIEHOCTH

VK-1.3. AHanu3upyeT HUCTOYHUKHU
MHQOPMAIMU C IETbI0 BBISBICHUS
WX  TPOTUBOPEYMH W  TIOWCKa
JOCTOBEPHBIX CYXKICHHH.

3HaeT aKTyalbHBIE POCCHICKHE H
3apyOeIKHBIC HCTOYHHUKU
nHpOopManuu B cepe
poheCCHOHATILHON NeSITEIbHOCTH

YMeeT UCIOIB30BATH COBPEMEHHBIE
WH(POPMALINOHHBIC (mdpoBrie)
TEXHOJIOTUH [T cOopa, 00paboTKH 1
aHajin3a HHbOpMaIuH

Baageer MeromaMu  KpUTHYECKOU
omeHKH HH(OpMAIMA C  IEJIbI0
BBIABJICHUSA HpOTI/IBOpe‘II/Iﬁ U IIOUCKa
JIOCTOBEPHBIX CYKJICHUU

OIIK-8. CiocoOeH OCyIIeCTBISATh
MeTarOTMYECKYI0 AEATEIbHOCTh Ha
OCHOBE CIEIHaIbHBIX HAYIHBIX
3HAaHUHN

OIIK-8.1. [Ipumensier  MeTOBI
aHaJIM3a IeJarorn4eckod CUTyaluu,
npodeccronansHON peduiekcun Ha
OCHOBE  CIICI[HANBHBIX  HAyYHBIX
3HAHW, B TOM YUCIIE€ B MPEIMETHOMN
o0acTu.

3HaeT OCHOBHBIE METOJbl aHAIU3a
MearorMYecKuX CHUTyalud M HX
XapaKTEpPUCTUKH,  TPUHIMIB |
JTamnsl npodecCHOHaNBEHOMN
pedrnexcnu, crienuanbHble HaydHbIE
3HAHMS B IPEIMETHON 00IacTH U UX

NpUMEHEHWe B  IEJarornuecKoi
MPaKTHKE

YMeeT MpUMEHSTH METOIBI aHAITH3a
TUTSt OIICHKH e IarOrnIeCKuX
CUTYyallnii W BBIABJICHUS TIPOOIEM,
MIPOBOIUTH poheCCHOHATIBHY IO
peduiexcuto, OCHOBBIBAsICh Ha

MOJYYEHHBIX 3HAHMAX U  OIBITE,
UCIIOJIb30BaTh HAYYHBIC 3HAHHS IS
00OCHOBaHMSI CBOMX pEIICHHH |
nedictBMdH B 00pa3oBaTesbHOM
mpouecce




KO)I U HAMMECHOBAaHHUE¢
KOMIICTCHIIMH

KOI[ W HAMMECHOBAHHEC HHAUKATOpPA
JOCTHXKCHUSA KOMIICTCHIIUN

Jdeckpunropsl

BJlaZIeeT HaBbIKaMH KPUTHUYCCKOI'O
aHaIn3a neJarorndycCKux chyauHﬁ
H CIOCOOHOCTH K caMOaHaJin3y,
METOJaMH c60pa U UHTCpHOpEeTalun

JTAaHHBIX TUTS VITydIIeHUS
e 1arOTMYeCKON MIPAKTHKH,
crocobaMl  HMHTETpPAallid  HAYIHBIX
3HAHUH B MIPaKTUYECKYIO
JIeSITEIFHOCTh

OIIK-8.2. IIpoexTupyet 1 | 3HaeT 3aKOHOMEPHOCTHU M IPUHITUTIBI

OCYIIECTBIISIET yueOHO- | opraHu3aliu 00pa3oBaTeIbHOTO

BOCIIUTATEIBHBIA TPOLIECC C ONOpPOi | Tmpolecca, TMICHXO0JIOTO-

Ha 3HAHUS TPEAMETHOW O00JacTH, | MEeJarorn4yecKue MOAXOABl W HX

TICUXOJIOTO-TIEJarorniecKue 3HaHUs | BIMSHHE Ha yueOHO-

u HAYYHO-O0OCHOBaHHBIC | BOCIUTATCIIEHBIN Tiporecc,

3aKOHOMEPHOCTH OpTraHW3aIlUH | CICIU(HUKY TMPEAMETHONH OOJNIACTH U

00pa3oBaTeNFHOTO IpoIIecca. ee OCOOCHHOCTH B  KOHTEKCTE
00yueHHs
Ymeer mpoeKTHPOBATH  y4dcOHBIC
MporpaMMbl M IUTAHBI C y4ETOM

MCHUXONIOTO-TMEeNarOTHYECKUX
aCIeKTOB, OCYIIECTBIATH Y4eOHO-
BOCIIUTATEIbHBIN rporecc,
MIPUMEHSIS] pa3HOOOpa3HbIE METO/IBI U
¢dbopMbl  O0yYeHHUs,  OIICHUBATH
3¢ GEeKTHBHOCTh YYEOHOTO mpoIiecca
U BHOCHUTH KOPPCKTHBBI Ha OCHOBE
aHaIln3a Pe3yJIETaTOB

Bianeer HaBbIKaMu  pa3pabOTKH |
peanu3anuu 00pa3oBaTeNnbHBIX
MPOEKTOB, OCHOBAHHBIX HAa HAy4YHO-
000CHOBaHHBIX NPUHLHIIAX,
METOJaMH OLHKH M MOHHTOPUHIA
yueGHOro Impowecca s JOCTHKEHUS
00pa30BaTeNbHBIX LieNeH, ciocobamu
ajanTaiyu y4eOHOro mporecca K
MOTPEOHOCTSIM ~ OOydYalomuxcss |
H3MEHSIFOLIMMCS YCTIOBHSM

TIK-1. Criocoben ocBanuBaTh U
HCIOJIb30BaTh TEOPETHUCCKHE
3HAaHUA U HpaKTI/I'-IeCKI/Ie yMeHI/ISI nu
HaBBIKHU B TIPEIMETHOMN 00JIacTH PU
peneHun mpoeCCHOHATBHBIX 3a7a4

IIK-1.1. 3HaeT cTpyKTypy, COCTaB U
JMAKTHIECKUE €/INHUILIBI
MIpeAMETHON obsactn
(mpemoaBaeMoro npeaMera).

3HaeT OCHOBHBIE KOMIIOHEHTBHI U
CTPYKTYpPY TpeIMETHOW 00JacTu
anreOpbl ¥ TCOPHH YHCEII, BKIFOYAs
KITIOYEBBIC IMOHATHUS W TEPMUHBI,
IUIAKTHYECKHE €IMHALLI, TAKUE KaK
TEMbI, pa3lelibl U YPOKH, U HX
B3aMMOCBS3b, IL€IM W  3a7auH,
KOTOpBIE CTaBsTCS Tepe]] 00ydeHneM
B JIAHHOW IPEAMETHOM 001acTH

Ymeer OITMCEHIBATh H
KJIacCU(DUIUPOBATh THIAKTUUCCKUE
CAUHUIIBI npenMeTa anre6p1)1 nu
TEOpUHU  YHCE,  AHAIU3UPOBATh
CoJlepXKaHWe MPEIMETHOU 001acTu
TSI BBISIBJICHHS KJIIOUEBBIX ACIIEKTOB,

OOBSICHATH  B3aUMOCBSI3b  MEKIY
Pa3THYHBIMHI 3JIEMEHTaMHU
CTPYKTYPHI IIpeAIMETa

Baageer HaBBIKAMH
CHCTEMATH3allid W TIPEICTaBICHUSI
HHPOPMALIMH 0 MpeIMETHOM




KO)I U HAMMECHOBAaHHUE¢
KOMIICTCHIIMH

KOI[ W HAMMECHOBAHHEC HHAUKATOpPA
JOCTHXKCHUSA KOMIICTCHIIUN

Jdeckpunropsl

o0nacTd, METOAaMM BU3yalU3allUH
CTPYKTYpBI TIpEAMETa, CIocobamu
UHTETpalyy 3HAHUH O MpeAMETHOH
obmactn B 00pa3oBaTeNbHBIN
TpoIrecc

[IK-1.2. YMeer ocymecTBIsATh 0TOOP
y4eOHOTO CoIepKaHus Il €ro
peanu3anuy B PasIMYHBIX (hopmax
0o0ydeHHsI B  COOTBETCTBHH C
tpeboBanusamu GI'OC OO.

3naer TtpedoBarmas DPI'OC OO x
y4eOHOMY COACPIKAHUIO, MPUHIIUTIIBI
oTOopa ¥ OpraHU3ald Y4eOHOTO
Marepuasia B 3aBUCUMOCTH OT LeJieit
00yueHHsI, pa3HOOOpasHbie (OPMBI
00yYeHHsI ¥ UX 0COOEHHOCTH

Ymeer OCYIIECTBIISTH otbop
y4eOHOT0 Ccojep)kaHus anreOpbl U
TEOPUH YHCET B COOTBETCTBHU C
BO3PACTHBIMH M MCHXOJOTHYECKUMHU
0COOCHHOCTSIMU oOyyJaromuxcs,
aaNTHPOBAaTh Y4YEOHBIA MaTepHan
NOJ pa3iuyHble GOPMBI OOYUEHHS H
o0pa3oBaTenbHbIE TEXHOJIOTUH,
pa3pabatbIBaTh y4eOHBIC IUIAaHBI U
HPOTrPaMMBl, COOTBETCTBYIOIIHE
tpeboBanusm ®I'OC OO

Baageer HaBbIKaMH aHalW3a U
OIICHKH Y4eOHOTO CONEp)KaHWs Ha
COOTBETCTBHE CTaHIapTam,
METOAaMU I/IHTeraLII/II/l
MEXTUCIUIUIMHAPHOTO IMOAX0Ja B
otbop y4eOHOTO MaTepuaa,
crocobamMu MOHHTOPHHTA u
KOPPEKINH y4eOHOTO COAepKaHUS B
npoiecce 00ydeHus

IIK-1.3. [leMoHCTpuUpyeT yMeHHE
pa3pabaTbIBaTh pazaHdHBIE (HOPMBI

y4eOHBIX  3aHSATHH,  IPUMEHATH
METOIBI, TNPHUEMBI M TEXHOJIOTHH
oOyueHwus, B TOM 4yucIe
uH(opMaLMOHHBIE.

3Haer  paszHOOOpasHBIE  (POPMEI
Y4IeOHBIX 3aHATHHA u ux
OUOAKTHYECKUE LeNH, METOIbl |
HpUEMbI o0yueHus, BKJIIOYAs

TPAJUIIMOHHBIC W HWHHOBAIIMOHHBIC
IMOAXO0JAbI, COBPEMCHHBIC TEXHOJIOTHU

00yueHwUs, BKJTIOYAS
nH(pOpPMaINOHHbIE u
KOMMYHUKAIIMOHHBIE

YMmeer pa3pabarbiBaTh u

IUTAHUPOBATh  PA3IUYHBIC  (POPMEI
Y4eOHBIX 3aHATHH 1o  anredpe,
MPUMEHATh METOABI U  TPHUEMBI,
aJIanTUPOBAHHBIE 10J] OCOOCHHOCTH

TPYTIITEL o0yJarommxcs,
UCIIONB30BaTh  HMH(OpPMAIMOHHEIE
TEXHOJIOTUH  JUI1  IOBBILCHUA

3 HEeKTUBHOCTH 00yUEHUS

Baaneer  HaBblKamu CO3/IaHusA
HHTCPAKTHBHBIX M YBJICKATCIBHBIX
yueOHBIX 3aHATHH 1o anreodpe,
METOJaMH OLIEHKH W  aHallu3a
3¢ GEKTUBHOCTH MIPUMEHSIEMBIX
METOJIOB M TEXHOJIOTHIA, CITIOcOOaMuU
HHTETpaIH HH(POPMAIIMOHHBIX
TEXHOJIOTUH B YUeOHBIN IPOIecC




4. CTPYKTYPA U COAEP KAHUE JUCTIIUIIJIMHBI

4.1. O0beM IMCUMIIMHBI M BUAbl KOHTAKTHON M CAMOCTOSAITEIbHOM padoThl

OO0miasi TpyA0EeMKOCTh AUCHUIUIHHBI cOcTaBiseT 12 3auérHeix eauHull (432 9acoB), HX

pacripeziesieHue 1Mo BuaaM pador:

Tabnuma 1. Pacnipenenenne Tpy10eMKOCTH JUCITATUIMHBI 10 BHAAM padoT

Bun pa6otsl dopma o0yueHust
OuHast
3 4 5 6 Bcero
CCMCECTP CEMCCTP CEMCCTP CEMCCTP
O0mas Tpy10eMKOCTh 144 144 72 72 432
JUCHUITIINHBI I10 y‘IC6HOMy
IJIaHy
KonrakTHas padora, B TOM 50 60 28 28 166
qucJjie:
Jlexknuu 16 20 10 10 56
IIpakTHueckue 3aHsATHS 34 40 18 18 110
CamocrosiTesbHast padora 85 80 35 35 235
IloaroroBka K sK3aMeHaM, 9 4 9 9 31
3a4€Ty 9K3aMeH | 3a4éT 06e3 | PK3aMeH | JK3aMeH
OLICHKU
4.2. Coagep:xanne U TEeMATHYECKOE MJIAHUPOBAHNE TUCUUIIJIMHBI
KonTakTHas OueHoYHbIE
HaumeHoBanue OueHovHbIe
uHdopmanus cpeacraa
pasieioB u TeM Bcero Cawm. . cpeacTBa JIJs
AUCHUILITHHBI 4acoB IMpakTy. padota MPOMEKY TOYHOI
Jleknuun TeKyuero
(Moyst) 3aHATHS aTTecTaluu
KOHTPOJIst
2 Kypc, 1 cemectp
1. DJIeMEHTHI 4 4 12 2
TEOPUU MHOXECTB
1.1. Onepauuu
patt 12 2 4 6 Pelenye
HAJl MHOXKECTBAMHU Jomarnasis
1.2 bunapHseie sanaty KOHTPOJIbHAS
- 9 1 2 6 JIOCKH,
OTHOIIEHHSI pabora,
JIOMAaIITHSIST
1.3. OTtobpaxenn SK3aMEHALlMOHHBIE
9 1 2 6 KOHTpPOJIbHAs
st AGora MaTepHabl
1.4. Meron p .
. MHHHU-329ET
MaTeMaTHIeCKOH 12 4 8
0 TeopeMam
HHIYKIMA
2. Cucremsl MareMaTHaecKuii
JUHEWHBIX YpaBHEHHE 50 6 10 34 JUKTaHT,
W MaTPHIIBI JOMAIITHSISI
2.1. Marpuubl 1 12 5 5 8 Pemenne KOHTpOJIbHAs
onepaluu HaJl HUMH 3amad y paborta,
2.2. Onpenenuren 18 2 4 12 JIOCKH, 9K3aMEHAIMOHHbBIC

6



b KBaJIpaTHOI
MaTpULIbL

2.3. Ob6patHast
MaTpuIia

2.4, CucreMbl
JIMHEHHBIX
YpaBHEHUH, TIPABUIIO
Kpamepa

11

JIOMAIITHSS
KOHTpPOJIbHAs
pabora,
MUHHU-324YET
110 TeOpeMaM

MaTepHabl

3. Koneunomep
HBIE BEKTOPHBIH
IIPOCTPAHCTBA

28

16

3.1. BexropHoe
IPOCTPAHCTBO

3.2. JIuneiino
3aBUCHUMBIE U JTUHEHHO
HE3aBUCHUMBIE
CHCTEMBI BEKTOPOB

3.3. Merton
l'aycca nns cucrem
JIMHENHBIX YpaBHEHUI

34. IIpocTtpancTs
O pELICHUI CUCTEMBI
OJIHOPOJHBIX
JIMHCHHBIX YpaBHEHUHU

3.5. EBximmnoBo
MIPOCTPAHCTBO

Pemenne
3a7a4 y
JIOCKH,

JIOMAIITHSIS
KOHTpPOJIbHAs
pabora,
MUHHU-324YET
110 TeOpeMaM

JlomarrHsst
KOHTPOJIbHAS
paborta,
JK3aMEHAIIMOHHEIC
MaTepHUAIIbI

4. JIuneitapre
oTOOpaKeHHS U
JIMHCHHBIE OIePaTOPhI

15

4.1. JIuneitapie
OTOOpaKEHUS 1
JIMHEHHBIE
OTepaTopsl, AP0 U
00pa3 TUHEHHOTO
oreparopa

4.2. Martpuia
JIMHEHHOT0 omnepaTopa

4

Pemenne
3a7a4 y
JIOCKH

DK3aMeHALHOHHBIE
MaTepHaIbI

DK3aMeH

9

HToro 3a cemecTp

144

16

34

94

KYypC, 2 ceMecTp

5. Teopus
JIETUMOCTH LIEJIBIX
qHcen

68

10

20

38

5.1. OTtHomcHne
JenuMocTH. TeopeM o
JIeJICHUH C OCTaTKOM

14

52. HOJlu HOK
TEJIbIX YHUCEIT

14

5.3. [IpocTteie
qucna

14

5.4. OcHoBHast
TeopeMa apu(PMETHKH

10

5.5. OTHoleHne
CPaBHHUMOCTH I10
HATYPaJTbHOMY
MOAYJIIO

16

Pemenne
3amaq y
JIOCKH,

JIOMAIITHSISE
KOHTpOJIbHAs
paborta,
MUHHU-324YET
0 TeopeMam

JomarnrHss
KOHTPOJIbHAS
paborta,
MaTepHabl K
3a4eTy

6. IenHbie
Jipodu

11

6.1. IlenHbie
JIpoOH

Pazbop
3aj1a4,

Jomarnuss
KOHTPOJIbHAS
pabora




6.2. Ksagpatuun JIOMAITHSASA
bIC KOHTPOJIbHAS
4 2 2
UPPAIMOHATFHOCTH U pabora
LIEMTHBIE JPOOH
7 Teopus 36 6 10 20
CpaBHCHUIHA
7.1. Beoryers! o
8 2 2 4 Pewenue
MOJTYITIO JloMarHsis
7.2 DOyHKIUSA satat y KOHTPOJIbHAS
- 10 2 2 6 JIOCKH,
Diinepa paborta,
JIOMATITHSS
7.3. CpaBHeHHs C MaTepHasbl K
o 7 1 2 4 KOHTPOJIbHAS
epeMeHHOM 3a4eTy
pabora,
7.4. CpaBHeHUSA ..
. N MHUHH-3249ET
TIEPBOM 1 BTOPOit 11 1 4 6
0 TeopeMam
CTCTICHU
8. IToka3zaremnu,
epBOOOpa3HbIC 16 2 4 10
KOPHHU M HHJICKCHI
8.1. [TepBo0oOpazn 8 5 5 4 Paz6op Marepuaisl K
bIC KOPHU M WHJICKCHI 3ajad, 3a4ery
8.2. Apudmernue JIOMaITHSASA
CKHeE MPUIIOKEHUS 8 2 6 KOHTPOJIbHAS
TEOPUH CPABHECHUH pabota
9. OCHOBHBIE
anreOpanyeckne 9 2 7
CTPYKTYPBI
9.1. AnreGpanuec Pazbop Martepuansl k
KHe OIlepaIum, 3a1a4, 3a4eTy
TPYIIIIBI 9 2 7 JIOMATITHSST
KOHTPOJIBHAS
paboTta
3auet 4 4
HToro 3a cemecTp 144 20 40 80
3 Kypc, 1 cemectp
9. OCHOBHBIC
anredOpanyecKue 30 3 3 14
CTPYKTYPBI
(IpoToyKeHue)
9.1. Anrebpanuec Pemenne HomauHss
KOHTPOJIbHAS
KH€ omepaluu, 7 4 2 1 3a1a4 'y
pabora,
TPYIIIBI JOCKH,
JK3aMEHAIIMOHHEIC
9.2. Komnsna. JIOMAILHSs
10 2 2 6 MaTepHUabl
ons KOHTPOIBHAS
9.3. KommnekcHsl pabora,
€ uncIia 13 2 4 7 MUHU-324ET
10 TEOPHHU
10. Teopus 33 ) 10 21
MHOTOYJICHOB
10.1.  Kompuoo Pemenne
JlomarrHsst
MHOTOYJIEHOB OT 14 2 4 8 3a/1a4 y
N N KOHTPOJIbHAS
OJIHOW IIEPEMECHHOM JIOCKH,
paborta,
10.2.  Teopus JIOMAIITHSIS
JK3aMEHAIIMOHHEIC
JIETIMOCTH B KOJIbIIE KOHTPOJIbHAS
MaTepHUAITBI
MHOTOWIEHOB OT 19 6 13 pabora,
OJTHOW TIEPEMECHHOM MUHH-329ET
10 TEOPHHU
OK3aMeH 9 9
Hroro 3a cemecTp 72 10 18 44
3 Kypc, 2 ceMecTp
10. Teopus 63 10 | 18 35 Jlomanrssis




MHOT'OYJICHOB KOHTpOJIbHAsA
(IpomomKeHue) paborta,

10.2.  Teopus 9K3aMEHAI[MOHHBIE
JIETMMOCTH B KOJIBIIE MaTepHUAIIbI
MHOTOYIECHOB OT
OJHOM ITepeMEHHOU Pemenue
10.3.  Henpusogum 3a1a4 y
bIe HaJ[ TIOJIEM 13 ) 6 3 JIOCKH,
MHOTOWIEHBI OT JIOMAIITHSS
OJHOM ITepeMEHHOU KOHTpPOJIbHAs
10.4.  MHoro4neHsI pabora,
HaJl OCHOBHBIMH 26 4 6 0 MHHHU-324ET
YUCJIIOBBIMU ITOJIAMHAU 110 TCOpHHU
10.5.  MHOroO4ICHBI
OT HECKOJIBKHUX 16 2 4 7
TIEPEMEHHBIX
DK3aMeH 9 9
Hroro 3a cemectp 72 10 18 35

Wroro mo 432 56 110 235
JAUCHHUIIJINHE

4.3. ConepxaHue TMCUMILINHBI

Paznen 1. DiaeMeHTHI Teopuu MHOXxkecTB. Ornepanyu HaJl MHOXECTBAMM, MX CBOMCTBA.
buHapHble OTHOILICHHMS Ha MHOKECTBE, MX CBOMCTBA, ONEPAaLUU HaJ OMHAPHBIMH OTHOILEHHUSIMH.
OTHOIIIEHHE DSKBUBAJICHTHOCTH, KJIACChl DKBUBAJIEHTHOCTH, CBOWCTBA KJIacCOB. Pa3OueHue
MHOXkecTBa. IlocTpoeHne pa3OMeHUs MHOXeCTBa 10 33JaHHOMY Ha HEM  OTHOIIECHUIO
9KBUBaJICHTHOCTH. OTOOpakeHUs1 (COOTBETCTBHUS, (PYHKIIMM) MHOXKECTB: OIpEIeIICHUE, TIPUMEPHI,
BUIbI, cBoiicTBa. Komnosumus oto6paxenuit, e€ cBoiictBa. OOpaTtumble U 0OpaTHbIE OTOOPAXKEHHUS.
Kpurepuii obpatrmoctu orodpaxxkenus. MeToq MaTeMaTnyecKol NHIYKIUH.

Pa3zpen 2. Cucrembl JIMHEHHBIX YPaBHeHU U MaTpunbl. [loHsaTre MaTpuilbl, e€ pa3mep.
HeiictBust Hax matpuuamu. [IpoctpancTBo marpull. YMmHoxeHue Mmatpuil. CBoiicTBa omeparuil.
Konpsno martpun. KBagpatnas marpuna, cBoiicTBa KBaapaTHbIX Marpull. IloncrtaHoBKuM; 4€THOCTH
NOJICTAHOBKM M PAa3JUYHBIE CIOCOOBI €€ BBIUMCICHUS, 3HAK MOJCTaHOBKU. OIpenennTens
KBaJIpaTHOM MaTpULbl U €r0 CBOMCTBA. BhluMCICHUE ONPENENIUTENS BTOPOTrO U TPETHErO MOPAIKA.
MuHopsl u anreOpandecKkue JOTIOTHCHHS, PA3JIOKEHUE OINPEACIUTEN M0 CTpoke (CTonoIy).
OOparumass 1 oOpaTHas MaTpula. YcioBue oOpatumocTd Marpuubl. Haxoxnenue oOpaTHON
MaTpPHULbI C TOMOILIBIO 3JIEMEHTAPHBIX NPEOOPA30BAHUN U C TOMOILIBIO MPUCOECTUHEHHOW MATPUIIBL.
Cucrembl TMHEWHBIX YpaBHEHMU. JIMHEWHOE ypaBHEHUWE, BUJIbl JIMHEHHBIX YpaBHEHUH, PEILICHUE
JAuHeHHoro ypaBHeHus. Crucrema JIMHEHHBIX ypaBHEHUH, pELIEHHE CUCTEMbI IMHEHHBIX YpaBHEHUIA.
PaBHOCunbHbIE cicTeMbl. COBMECTHBIE, HECOBMECTHBIE, OIIPEIETIEHHBIE, HEOIPEACIEHHBIE CHCTEMBI
JMHEWHBIX ypaBHEHUHN. 3allUCh CUCTEMBI n-IMHENHBIX YPABHEHUM OT n-TIIEPEMEHHBIX B MAaTPUYHOM
dbopwme. IIpasmiio Kpamepa.

Paznen 3. KoneuHOMepHble BeKTOPHbIH npocrpaHcTBa. OrpenenceHue BEKTOPHOTO
IIPOCTPAHCTBA W €ro IpocTedimme cBoucTBa. lIpuMepsl BeKTOpHBIX mpocTpaHCTB. llonsATne
apru(METHIECKOTO0 BEKTOPHOTO MPOCTpaHCTBA. JIMHEHHas 3aBUCUMOCTh U HE3aBUCHUMOCTh CHUCTEM
BEeKTOpOB. CBOICTBAa JIMHEWHON 3aBMCHUMOCTH U HE3aBUCHUMOCTU CHCTEM BEKTOpOB. basuc u panr
KOHEYHOU CUCTEMBI BeKTOpOB. Pa3nosxenne BekTopa o 6asucy. CymecTBoBanue 6a3rca y KOHeUHOU
HEHYJIEBOM CHCTEMBI BEKTOPOB. ba3uc u pasMepHOCTh KOHEYHOMEPHOI'O BEKTOPHOIO IMTPOCTPAHCTBA.
Crynenuarast MaTpula. Paur MaTpulLibl, aATOPUTM BBIUKCIEHHS paHTa MaTPULIbIL.

DOneMeHTapHble IpeoOpa3oBaHUsA CHUCTEM JIMHEHHBIX YypaBHeHUH. CBeleHHE CHUCTEMBbI
JIMHEHHBIX YPAaBHEHMI K CTYIIEHYAaTOMY BHJly U PEILEHUE CTYIIEHYaTON cucTeMsbl. Pemmenne cucrem
JMHEWHBIX ypaBHEeHHH MeToaoM [aycca. OgHOpo/Has cUCTEMa JUHEWHBIX ypaBHEHHU. CBS3b
peleHuii HEOAHOPOAHONW M aCCOLMMPOBAHHOM C HEW OJHOPOAHOM cuctemsl. lloampoctpaHcTBO.
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Kpurepuii nognpoctpanctsa. [Ipumepsl. IIpocTpancTBo pemieHnii cucTeMbl OAHOPOHBIX TMHEHHBIX
ypaBHEHUH U ero 0asuc (hyHaamMeHTaIbHas CUCTeMa penieHnit). Kpurepuii CoBMeCTUMOCTH CUCTEM.
EBKIIMI0BO MPOCTPaHCTBO, HOPMA BEKTOPA, YTod MeX1y BekTopamu. OpTOHOPMHUPOBAHHBIN Oaswc,
MpOLIeCC OPTOTOHATU3ALMY JINHEHHO HE3aBUCUMON CUCTEMbI BEKTOPOB.

Pa3gen 4. JIunelinble 0TO0Opa:keHNs1 M JIMHeliHbIe onepaTopbl. JInHEiiHbIE 0TOOpaXKeHUS
Y TUHEHHBIE OMepaTOPbl BEKTOPHBIX MMPOCTPAHCTB, MPUMEPHI, MPOCTEHIIINE CBOMCTBA, Spo 1 06pa3
JUHEWHOTro oToOpakeHus. MaTpulla JTMHEHHOTO OmepaTropa OTHOCUTENBHO JIaHHOTo Oasuca, e
W3MEHEHUEe TpH Tepexojie K ApyroMmy 6asucy. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHMS
JUHENHOTO oneparopa. XapaKTepUCTUUECKOE YpaBHEHUE.

Pa3zpnen S. Teopust 1eJJMMOCTH LeJIbIX YU ceJ. J[eTMMOCTb LIeNbIX yncel. TeopeMa o 1eIeHnn
C OCTaTKOM MJIsi LIEJIOTO0 a W HATypalnbHOTO b, GOPMYyIHUPOBKA TEOPEMBI O AECIEHUU C OCTATKOM
1t enoro a v nenoro b (b # 0). OTHOLICHUE IETUMOCTH HEITBIX YKCEI U €r0 MPOCTEHININE CBOMCTRA.
HOJZ u HOK. HawuOGonpmmii oOImMiI AETUTENh HECKOJIBKUX IENBIX YHCEN, €ro JIMHEHHOE
IIPEICTABICHNE, CBOMCTBA U MTPABUJIO HAXO0XKI€HUsI. B3aMMHO ITPOCTHIE 1I€IbIE YHCIIa U UX CBOKCTBA.
Anroputm EBknmmna. Haumenbinee oOImiee KpaTHOE HECKOJIBKHUX IIETBIX YHUCEN, YCJIOBHE €ro
CYILIECTBOBaHMsI, CBOMCTBA U NMPaBUIIO HaXxoxkAeHUs. CBA3b MKy HaUOOIBIINM OOIIUM JAETUTENIEM
M HauMEHbIIUM OOIIMM KpAaTHBIM JBYX HaTypaibHbIX yucen. [IpocTeie W cocTaBHBIE 4YHUCIA.
Kanonnueckoe mnpencraBieHne HarypanbHoro uucia. IIpocteie uncia. OCHOBHOE CBOMCTBO
npoctoro yucia. OCHOBHasE TeopeMa apuPMETUKH, KAHOHHYECKOE MPEACTABICHUE HATYPaJIbHOTO
YyHuCla U €ro eIMHCTBEHHOCTh. Haxo1eHne HaTypaabHBIX JAEIUTENEH HATYPAJIbHOTO YUCIA IO €ro
KaHOHMYECKOMY IpeAcTaBieHUI0. YUciio U cymMMa HaTypajbHBIX JEIUTENEH HATypaJbHOIO YUCIIA.
beckoHeyHOCTP MHOXECTBa MPOCTHIX YHCEN, pemeTo OIparocheHa, KpUTEPUd MPOCTOTHI
HaTypaJbHOro uMcia. CpaBHEHHME 0 HaTypajJlbHOMY MoAyitr0. OCHOBHBIE CBOMCTBAa YHCIIOBBIX
cpaBHeHuii. Kiacc BeryeToB 1o moaysato. CBoiicTBa Ki1accoB. MHOKECTBO KJIACCOB BHIYETOB Z .

Pa3nen 6. Llennunie 1poou. Koneunsie n 6eckoHeuHbIe 1IeNHbIE Apoou. [logxonsmue qpodu
Kk uenHoi. CpoiictBa mnoaxomaumx aApoOel. Hawumnyumme npubmkenus. Ksagpatuunsie
UPPAIMOHATIBHOCTH U IIETHBIE IPOOH.

Pasnen 7. Teopuss cpaBHenuii. Knaccel BbrueroB nmo mopnyito. Ilonnas m npusenéHHas
cuctema BbrueToB. DyHKIMs Ditepa, e€ cBoilcTBa, TeopeMbl Dditiepa u @epma. CpaBHEHUS ¢ OTHUM
HEU3BECTHBIM 110 NIPOCTOMY M COCTaBHOMY MOAyJsM. CpaBHEHMsI NEpPBOMl CTENEHU C OIHOMU
MEPEMEHHOM, KPUTEPUM pa3pelIMMOCTH JUHEUHBIX CpaBHEHUW. METObl pelIeHUsT CpaBHEHUM
nepBoil creneHu. Cucrembl cpaBHeHUH,. [lolMHOMUATBHBIE CpaBHEHHUS MO MPOCTOMY MOIYJIIO.
CpaBHeHMsT BTOpOM cTemeHM mo mpoctoMmy wmoayiato. CumBon Jlexanapa W ero CBOCTBA.
KBagpatruHbie BEIYETH M HEBBIUETHI IO MPOCTOMY MOAYJ0. KBaapaTuyuHblil 3aKOH B3aUMHOCTH.

Pazgen 8. Ilokasarenm, mepBooOpasHble KOPHM M HHAeKcbl. [lokazarens uyuncna
o qaHHoMy Moxyro. CBolicTBa mokasareneil. TeopeMa CyIecTBOBaHUS MEPBOOOPA3HBIX KOPHEH
10 IPOCTHIM MOAYJsM. VMHIEeKc uucna Mo MOAyJo, CBOMCTBa HMHIEKCOB. Apudmernyeckue
NPUIOKEHUS TEOPUU CPABHEHUI: IPU3HAKY JICIIMMOCTH, OTIPE/ICICHNE BH/IA IECATUYHON IpoOH pu
oOpaiieHun B He€ OOBIKHOBEHHOM, oOmpejelieHue AMUHBI Mepuofa U Mpelarepuoia B clydae
0ECKOHEUHO! AEeCATUIHON ApOOH.

Pa3nen 9. OcHoBHBIE ajiredpanyeckue CTPYKTYpbl. buHapHbIe anredpandecKue oneparmm;
aCCOLIMAaTUBHBIC, KOMMYTAaTHBHBbIC onepanud. JUcTpuOyTUBHOCTH OWHApHOW  omepanuu
OTHOCHUTENILHO JIpyroil OwHapHOW omepanuu. HeHTpalbHBIA 3JEMEHT, €ro eIWHCTBEHHOCTD;
CUMMETPUYHBIA 3JIEMEHT M €ro €JIMHCTBEHHOCTh B Clydae accoluuatuBHou omnepauuu. [lonsarue
TPYIIIBL: OINpeaeseHue, MpuMepbl. ['pynmbel MOACTAHOBOK M KiIAaccoB BbIYeTOB. IIpocteimime
cBoictBa rpynm. [lomyrpynnsi, monouasl. [loarpynmna: cBoiicTBo, mpu3Hak. CMeXHBIE KIIACCHI,
pasioKeHue TpyIIbl M0 NOArpymne, Teopema Jlarpanxka s KoHeUHBIX rpymi. M3omopdusm u
romomopusm rpynm. [Tonsarue xonpua. [Ipocreiinme cBoiicTBa Kosbla. JleTUTeIN HyJIS B KOJIBIIE.
[Toakomnpii0: CBOMCTBO, MPU3HAK, Haeaibl Koybla. [lose kak yacTHbIM ciiyyail kosbla. [Ipumepsi,
npocrenme cBoicTsa. [IoHATHE YaCTHOr0, CBOMCTBA YACTHBIX, OTCYTCTBHE JACIIUTEIICH HYJIA B I1OJIE.
[Toamone: cBoicTBO, mpu3Hak. YncmoBoe noje. Pacimupenwne koserr (mosiei).
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ITone xoMIuleKCHbIX umcen. AureOpandeckas (opMa KOMIIEKCHOTO YHCIA, YCIOBUE
paBeHCTBAa KOMIUIEKCHBIX 4YHcenl B anreOpanudeckod ¢opme. KommekcHoe cOMNpsiKeHHE U ero
CBOWCTBA, MOIyJIb KOMIUJIEKCHOIO 4YHCJa M €ro CcBoHcTBa. TpuroHomerpuyeckas ¢opma
KOMIUIEKCHOTO 4YHMCJIa, €€ CYIIECTBOBAaHME. YCJIOBHE PABEHCTBA KOMIUIEKCHBIX YHUCEN, OTIMYHBIX
OT HyJIs, B TpUroHOMeTpudeckod (opme. MHOXKECTBO apryMEHTOB KOMIUIEKCHOTO YHCIA,
MIPOM3BE/ICHNE U YAaCTHOE JBYX KOMIUIEKCHBIX YHCENl B TpUToOHOMeTpuueckoi (opme. dopmyia
Myaspa, KOpeHb U3 KOMIUIEKCHOTO 4KcCia. ['eoMeTpudeckoe npecTaBlIeHue KOMILIEKCHBIX YHCElI,
T€OMETPUUYECKHUI CMBICI MOIYJIS U apTyMEHTA.

Paspnen 10. Teopusi MHorowieHos. Kosbllo MHOTOWIEHOB OT OJHOW IIE€PEMEHHOU
HaJl KOMMYTaTUBHBIM KOJIBIIOM ¢ enuHuied. CteneHb MHOTOwWIeHa M e€ cBoiicTBa. [leneHue
MHOrowieHa Ha aBywieH (x —c). Cxema ['opHepa, Teopema be3y. dopmanbHas Nnpou3BOJHAS
MHOTOUJIEHAa HaJ MOJEeM HYJIEeBOW XapakTepucTHKH. Pasmoskenme mo crenensm (x —c). Kpatnsie
KopHU. KOIbII0 MHOTOWIEHOB OT OJJHOM NMEPEMEHHON HaJ mojeM. Yucino KOpHerd MHOTO4JIEHa Hal
00J1aCThIO IIETIOCTHOCTH, (DYHKIIMOHAILHOE U aJIredpandyeckoe paBeHCTBO MHOTOUJIEHOB.

Teopusa genumocTh: TeopeMa O AECJIEHHHM C OCTaTKOM B KOJIbIIE MHOTOYJIEHOB HAJl IOJIEM.
[Ipocreitmune cBoiicTBa aenumoctu MHorowieHoB. HOJ[ muorounenos, cBoiictea HO/la. Anroputm
EBknuna. HOK MHorounenos. [lonapHo B3auMHO NMPOCTbIE MHOTOWJICHBI.

HenpuBogumele Hax mnosneM MHoroudnaeHsl. OCHOBHasg TeopeMa TEOPUH JEIMMOCTH
MHOroujeHoB. HenmpuBoumbie KpaTHbIE MHOKUTENIN MHOrouIeHa. OTAeeHue KpaTHbIX KOPHEH.

MHorousieHsl HaJl OCHOBHBIMHM YHCJIOBBIMH TOJIIMU. Ajredpanueckasi 3aMKHYTOCTb IOJIS
KOMIUIEKCHBIX YHCEJ, OCHOBHAsi TeopeMa ajiareOpbl MHOrousjeHoB. PasznoxeHne MHOrowieHa
HaJ [I0JIEM KOMIUIEKCHBIX YHMCEJl Ha HENpUBOAMMBIE MHOXUTenu. Teopema Buera. Pemenune
ypaBHeHuil 3 u 4 creneHu. ConpspKEHHOCTh MHUMBIX KOpHEH MHOTOYJIEHA C JeHCTBUTEIbHBIMU
ko3pduuuenramu. IIpUBOIUMOCT  MHOTOYJEHAa HaJ  MOJEM  JIEHCTBUTENBHBIX  YHCEIL.
HenpuBoaumele Ha nojaeM IEUCTBUTENBHBIX YMCEI MHOTOUWIEHBI. L{enble n pannoHanbHbIe KOPHU
MHOTO4JIeHa ¢ 1eJabIMu Koddduuuentamu. [IpuBoanMocTs MHOTOUWIEHA HAJl MTOJIEM PALMOHATBHBIX
yncen. Kpurepuil HeNnpuBOAMMOCTH MHOTOYJIEHa C LEIbIMU KO3(DQHUIMEHTaMU HaJl TOJIEM
palMOHANBHBIX 4Hced. AnreOpandeckue pacmmpeHus mnoineil. M30aBieHue ot anreOpanyeckont
UpPpPAllMOHAJIBHOCTH B 3HaMeHaTene napoOu. Ilpumepsl reomeTpUyecKuX 3ajgad, CBOJSAIIMXCS
K YpPaBHEHUSIM, HEpa3peluMbIM B KBaJIPATHBIX pajukaiax. Ajredpanueckue M TPaHCLEHACHTHbIE
qucia.

MHorouneHsl OT HECKOJIBbKUX IEpeMEHHBIX. KoOJbIl0 MHOrOWIEHOB OT HECKOJBKUX
NEPEMEHHBIX HaJ LEJIOCTHBIM KOJbIOM. CHMMETpUYECKHEe MHOTOUYIEHBI, OCHOBHas TeopeMa
O CHMMETPUUYECKHX  MHOIOWIeHaX. DBplpakeHHe CHMMETPUYECKOIO  MHOIOWIEHAa  4epe3
JJIEMEHTAapHbBIE CUMMETPUYECKHME MHOTroO4WiIeHbl. [IpuMeHeHne CUMMETpPUYECKMX MHOTIOYICHOB
K PEILIECHUIO CUCTEM YPABHEHHM.

5. YYUEBHO-METOAUYECKOE 1
NHOOPMAILIMOHHOE OBECIIEYHEHHUE JUCHUIIVIMHbI

5.1. IlepeyeHb OCHOBHOM H JONOJHUTEIBHON JIUTEPATyPHI
Ocnosnas numepamypa

1. byxmrab, A. A. Teopus uucen : yueOnoe nocodue / A. A. bByxmrabd. — 4-e usn., crep.
— Cankr-Iletep6ypr : Jlanb, 2015. — 384 c. — ISBN 978-5-8114-0847-4. — Texkct :
JJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/65053 (mara oOpamenus: 06.02.2025). — Pexxum goctymna: ajis aBTOpU3.
II0JIb30BaTENEH.

2. BecenoBa, JI. B. Anrebpa m Teopus umcen : ydebHoe mocobue / JI. B. Becenoga,
O. E. TuxonoB. — Kazanp : KHUTY, 2014. — 107 c. — ISBN 978-5-7882-1636-2. — Tekcr :
IEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:
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https://e.lanbook.com/book/73214 (nara obpamenus: 06.02.2025). — Pexxum noctyna: ij1si aBTOPHU3.
MOJIb30BaTENEH.

3. Kypom, A. I'. Kypc Bbiciieit anredps : yueOnuk / A. I'. Kypomr. — 19-e u3z., crep. —
Cankr-IlerepOypr : Jlanp, 2013. — 432 c. — ISBN 978-5-8114-0521-3. — TekcT : 37€KTpOHHBIH //
Jlanp : anekTpoHHO-OMONMHMOTeuHas cucremMa. — URL: https://e.lanbook.com/book/30198 (mara
obparmenusi: 06.02.2025). — Pexxum goctyna: it aBTOPHU3. MTOJIH30BATENCH.

4. IMapumna, T. lO. http://library.ntspi.ru/CGl/irbis64r_01/cgiirbis_64.exe?Z211D=&I121D
BN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR
=20&S21P01=0&S21P02=0&S21P03=M=&S21STR= Aunre6pa mHorounenoB [Tekct] : yuel.-
MeTO/I. TocoOue AJIs CTYIEHTOB, o0ydJarommxcs mo npoduito «Maremarukay / T. 0. [lapmuna ; M-
BO oOpa3oBanus u Hayku Poc. ®enepannu, Hiwkuetarumi. roc. cou.-nen. akaa. — Hwwkauit Tarun :
HTI'CIIA, 2014. — 88 c.

5. Hapmmuna, T. YO. http:/library.ntspi.ru/CGl/irbis64r 01/cgiirbis 64.exe?Z211D=&I21DB
N=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=
20&S21P01=0&S21P02=0&S21P03=M=&S21STR= Teopus AeIUMOCTH B KOJbIE LEIBIX UUCEI
[Tekct] : yueOHO-MeTOmMYECKOe TmocoOue s (u3mko-mMareMarudeckoro ¢akyiapTeTa /
T. 1O. [Napmuna ; @enep. areHTCTBO MO 00pa3oBaHui0, HukHeTarm. roc. coll.-ne. akaa. - HikHuit
Tarmn : HTT'CIIA, 2010. - 48 c.

ﬂonoﬂnumeﬂbnaﬂ Jaumepamypa

1. Andyrosa, H. b. Anrebpa u Teopust uncen. COOpHHK 3a7a4 ISl MATEMAaTHIECKUX IITKOJT :
yuebnoe nmocooue / H. b. Andyrosa, A. B. Ycrunos. — 3-¢ uza. non. u ucnp. — Mocksa : MITHMO,
2009. — 336 c. — ISBN 978-5-94057-550-4. — TekcT : 37eKTpoHHBIi // JlaHb : 3JIeKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/9279 (mara ob6pamenus: 06.02.2025).
— Pexum nocryna: g aBTopus. MOJIb30BaTENICH.

2. Oxynes, JI. . Beicmias anre6pa : yueonuk / JI. . OxyneB. — 3-e uzn.,ctep. — CaHKT-
[TerepOypr : Jlanw, 2009. — 336 c. — ISBN 978-5-8114-0910-5. — TekcT : anexTpoHHbIii // JIaHb :
3JeKTpOoHHO-0MOmMoTevyHas cucrema. — URL: https://e.lanbook.com/book/289 (nmata obpamenus:
06.02.2025). — Pexum noctyna: A aBTOpU3. I10Jb30BaTENEH.

5.2. DJjekTpoHHbIe 00pa3oBaTe/ibHbIE Ppecypcbl, B T.4. NPo(ecCHOHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

https://www.ntspi.ru/library/directories_and f | DnekTpoHHO-OMOIMOTEYHBIE CHCTEMBI

iles/web res/systems/ HTTCIIN

https://www.ntspi.ru/library/directories_and f | Dnexrponnsie 6a3pl qanasix HTT CITU

iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [Tepuoauka HTT'CITN

https://iprmedia.ru ObC «Aii [1u Op Meauay

https://ibooks.ru OBC «AHOyKC»

https://urait.ru OBbC Opaiit

http://e.lanbook.com OBbC uznarenscrBa «JIAHDbY»

http://elibrary.ru Hayunast snekrponHast Oubanorexa
eLIBRARY.RU

http://www.consultant.ru «KoncynprantlLimocy

http://cyberleninka.ru HOb «KubepJlennaka

https://polpred.ru 000 «Ilommpen-CnpaBounukmy (6a3a JaHHBIX)

https://eivis.ru 000 «MBHUCy»

www.delpress.ru «JlemoBas mmpeccay
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https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/periodika/

HutepHeT-pecypcebl:

1. INTUIT.ru : Y4eOnsiii kypc — OcHOBbI MH(GOPMAMOHHBIX TexHosorui : caiht. URL:
https://www.intuit.ru/studies/courses/3481/723/info. (mara oOpamenus: 09.11.2019). — Pexum
JIOCTyNa: JIsl 3apErUCTPUP. MOIb30BaTeNe. — TEKCT: 3JIEKTPOHHBIM.

2. LEARNINGAPPS: cepuc i pa3paOOTKu 3JEKTPOHHBIX JUIAKTHUECKUX MAaTEpUAIIOB :
cait. URL: https://learningapps.org/. (mata oOpamenus: 09.11.2019). — Pexum nocrtyma:
JUISL 3apETUCTPHP. MoJIb30BaTeneil. — TeKcT: aeKTPOHHBIH.

3. Enunoe okHO moctymna K oOpa3oBarenbHbIM pecypcam : Denepanpabiii moptan. — URL:
http://window.edu.ru/window/library. (mata oOpamenus: 09.11.2024). — Pexum poctyma:
CBOOOTHBIN — TEKCT: AIEKTPOHHBIN.

4. NutepHeT-miaTdopma oHIaiiH-KypcoB «OTKpbITOe 00pazoBanuey». denepaibHblii mopTall.
— URL:https://openedu.ru/.(nata obpamenus: 09.11.2024). — Pexxum gocrtyma: cBOOOIHBIN —
TexcT: AMeKTpOHHBIN.

5. Bunorpanos, . M. OcHoBbI Teopun vucen : yueoHoe nocodbue / . M. Bunorpamos. —
12-e uzn.,crep. — Cankr-IletepOypr : Jlanb, 2009. — 176 ¢. — ISBN 978-5-8114-0535-0. —
Texct:  anexTpoHHbl /  JlaHp  :  3iekTpoHHO-OMOnmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/46 (nata obpamenus: 06.02.2025). — Pexxum gocTyna: i aBTOpPU3.
II0JIB30BATENEH.

6. Koctpukun, A. 1. Beenenue B anre6py : yueOnuk / A. WM. Koctpukun. — Mocksa :
MITHMO, 2009. — Yactp 1. OcuHoBbl anredpsl. — 273 ¢. — Pexxum noctyna: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=63140 (nara obpamenus: 06.02.2025). — ISBN 978-
5-94057-453-8. — TekcT : JI€KTPOHHBIH.

5.3. KoMmieKT NporpaMMHOro odecrne4eHust

Cpena annextponHoro ooyuenus «Pycckuii Moodley» (https://do.ntspi.ru/).

OnexTpoHHas HH(GopMarmonHo-o0pa3oBatenbHas cpena PITIITY (https://eios.rsvpu.ru/).
[Tnardopma u1st opranuzanuu u nposeaeHus BeOuHapoB «Mirapolis Virtual Roomy.
Microsoft Office /LibreOffice /P-Oduc.

Kaspersky Endpoint Security.

Adobe Reader.

Bbpaysepsi Firefox, Google Chrome, Slunekc.bpay3zep.

GIMP, Inkscape, Paint Net

Movavi/ Windows Movie Maker/ Free Video Editor.

R e RO i i

6. MATEPHAJIbHO-TEXHAYECKOE OBECIIEYEHUE TACIUATLIAHBI

6.1. ITomemenus

[Tomernienue a1 MpoBeACHUS 3aHITHI JIEKITMOHHOTO TUTIA, KOMITBIOTEPHBIN Ki1ace (HE MeHee
10 paGo4ymnx MeCT ¢ yCTaHOBIEHHBIM IPOrPaMMHBIM 00€CIIEeYeHHEM U JOCTYIIOM B ceTh «IHTepHeTY,
KaOWHET I WHAWBHIYAbHBIX KOHCYJIBTAI[MH, CAMOCTOSATEIHHONW pPabOTHI, YKOMILJICKTOBAHHBIC
CHEIMATM3UPOBAHHON MeOeIbl0 M TEXHUYECKUMHU CpEACTBAaMU OOYy4YeHUS, CIYXKAIIUMU s
npeacTaBieHus yueOHoi uH(opmanuu. [TomemeHuss nis caMOCTOSITENIBHOW PabOThI OCHAICHBI
KOMITBIOTEPHOM TEXHHKON C BO3MOYKHOCTBIO TMOAKIIOYCHHUS K ceTH «VHTEepHET» W oOecredeHbI
JOCTYTIOM B QJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeILHYIO CPEy YHHBEPCUTETA.

6.2. O0opynoBaHMe U TeXHUYECKHE CPEACTBA 00y4YeHHUA

6.2.1. O6opynoBaHue, B T.4. CIICHIUATH3UPOBAHHOEC

CranuoHapHbli KOMIIBIOTEp WM HOYTOYK, MPOEKIIMOHHOE O00O0pyIOBaHHE, KIHKE,
AKyCTUYECKHE KOJIOHKH.

6.2.2. Texuuueckue cpeacTBa 00y4eHUs

JIOKyMeHT-KaMepa, UHTEpAaKTUBHAs JOcKa (ITaHEeb).

[lepconanbHble KOMIBIOTEPHI/ HOYTOYKH, BeO-KaMmepa, HayIIHUKH.
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https://www.slo.ru/files/browsers/yandex_browser
https://www.slo.ru/files/browsers/google_chrome
https://www.slo.ru/files/browsers/firefox

6.2.3. YueOHbIe U HAIISAHEBIE IOCOOUS

[TeyaTHble W SJEKTPOHHBIC YYeOHBIC IMOCOOWS, W HAIVBIIHBIM Marepuall: Trpaduueckue
U300paKeHHsI, CXeMBbI, TAOIHIIBI, pa3JaTOYHBIA MaTepUar.

[Tpe3enTanmu JeKIni, BUIACO-TIPE3CHTAIINH, BUICO-JICKIIHH.
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