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1. IEJIb U 3AJAYHY OCBOEHUA JNCHUIIJIMHBI

Llenp AuCHMIUIMHBIL — (QOPMHUPOBAHUE YHHMBEpPCAJIbHBIX U MPO(ecCHOHATBHBIX
KOMIIETEHIIMH Yy CTYJIEHTOB B Ipoliecce NpuoOpeTeHuss UMM O0a30BBIX 3HAaHUII O Teopuu
BEKTOPHBIX IPOCTPAHCTB, TEOPUHU MATPHIL, TECOPHUH MHOTOUYJIEHOB.

3agaun:

— chopMupoBaTh y CTYICHTOB TMpEJICTaBICHUS 00 OCHOBHBIX anreOpanyecKux
CTPYKTypax;

— chopMupoBaTh y CTYICHTOB IeJbHOE MpeJcTaBiIeHue 00 anredpe MHOTOYJICHOB
oT 0)1H0171 1 HCCKOJIBKUX IIEPEMCHHBIX

— chopMupoBaTh YMEHHs NPUMEHSATh U3YyUEHHYIO TECOPHIO K PELICHHIO 3a/1a4, B TOM
quclie 3JIEMEHTapHOH (M MIKOJIBHOM) MaTeMaTUKH.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Huctunmuaa «AnreOpa» sBISE€TCS 4YacThl0 Y4YeOHOrOo TIUlaHA TI0 HAMpaBICHUIO
noarotoBku 44.03.01 Ilenarornyeckoe oOpasoBanue, npoduiab «Matemarukay. Jucuurimnza
b1.0.07.04 «Anrebpa» BxiatoueHa B biok b.1 «/lucuumnnunel (MO IM)» U SIBISIETCS COCTaBHOM
yacTelo pazgena «OOs3atenpHas dacth», Monayis b1.0.07 «IlpeamerHo-meToanyeckuii
Moaynby. Qucuumnuna peanusyetrcss B HTT'CIIN Ha kadenpe nHbOpMallmOHHBIX TEXHOJIOTUN U
(U3MKO-MaTEMAaTHUYECKOTO 00pa30BaHMUS.

JlaHHast TUCIUIUIMHA JIOTHYECKU CBA3aHa C U3YyYeHHEM MaTeMaTUUeCKUX AUCIUILINH:

— «DnemeHTapHas MaTeEMaTHKay,

— «Teopus yucen»,

— «YucnaoBble CUCTEMBIY,

— «MatemaTHuecKkuil aHaIU3»,

— «l'eomerpus»,

— «Teopus u MeToaMKa O0yUEHHUS] MATEMaTUKE»,

— «TeopeTnueckne OCHOBBI IIKOJIbHONW MAaTEMaTUKNY,

— «[IpakTukyMm perieHus MIKOJIbHBIX 33]1a4 10 MAaTEMaTUKEe».

JucuuiuinHa TOMOraeT TiyOske OcBaMBaTh TEMBbl 3JIEMEHTapHOW MaTeMaTHKH,
Kacaroluecs: aareOpbl MHOTOYIEHOB, TEOPUHU PEIIEHUS CUCTEM JIMHEWHBIX YpaBHEHUH, TEOPUU
BEKTOPHBIX IIPOCTPAHCTB.



3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

[Tpouecc n3y4yeHus! AUCUUILIMHBI HaMpaBjieH Ha GOpPMHUPOBAHHUE U Pa3BUTHE CIIEAYIOLINX

KOMITCTEHITUH:
Kon n HammeHOoBaHuE €CKPHIITOPBI
Koa 1 HauMeHoBaHHue A Aeckp p
HHIHKATOPA I0CTHKEHHS
KOMITETeHI[UH
KOMIETEHIIHH
VYK-1.1. JlemoHcTpupyeT 3HaHHe | 3HAeT  OCHOBHBIE€  MPHUHIIMIIBI
O0COOCHHOCTEH  CHCTEMHOTO W | CHCTEMHOTO W KPHUTHYECKOTO
KPUTHUYIECKOTO MBIIIUICHUA, | MBINUIEHUS,  Pasinu4Yusd  MEXKAY
apryMCHTHPOBaHHO opmupyer (baxramu, MHEHUSMU u
COOCTBEHHOE CYXXACHHE H OIICHKY CYKICHHAMH, ODTambl  mporecca
HH(pOpMaLUH, MIPUHAMACT

YK-1. CriocobOeH ocyIiecTBIsTh
MOMCK, KPUTHYECKHI aHaIH3 U
CHHTE3 HH(POPMAIIUH, TPUMEHSThH
CHUCTEMHBIN TTOIXO0/T JIJIsI PEIICHHS
IIOCTABJICHHBIX 3aaa4

000CHOBaHHOE peuicHue.

NIPUHATUSL PEUICHUH W KpPUTEpUH
OLICHKH MH(OpMALNH

Ymeer apryMEHTHPOBaHHO
(dhopmMyHpOBaTH COOCTBECHHBIC
CYXKICHHST Ha OCHOBE aHau3a
uHdopManuy, OIICHUBATh
JIOCTOBEPHOCTH HUCTOYHHKOB
uHpopMaIuu u BBIJIEIISTD
KITIOYCBBIC MOMCHTBI, TPUHHMATH
000CHOBaHHBIE petieHus,
YUUTHIBAasE ~ Pa3jIMYHbIE  TOYKH

3PCHHA U BO3SMOXKHBIC IMOCJICICTBUSL

Buaageer HaBbIKaMHM aHalu3a U
CHHTE3a uHpopmanuu Ui
(dhopmupoBaHUs 000CHOBaHHBIX
BBIBOJIOB

VK-1.2. Tlpumenser jorudeckue
(hopMBI U TIpoLEAYPHI, CHOCOOEH K
peduiekcuun 1o MTOBOAY
cOOCTBEHHOM u qy>KOH
MBICIIUTENBHOHN JIESITENbHOCTH.

3HaeT  OCHOBHBIE  JIOTUYECKUE
(GOpMBI W TpaBHiIa JIOTHYECKOTO
BBIBOJIA, MPUHIHUIBI pedieKCHn |
€c 3HAYCHHE B MBICIUTEIBHOM
mpouecce

YMeer npoBoAuTH pedICKCHIO TI0
MOBOJy COOCTBEHHBIX H YYXKHX
MBICIIUTEIIBHBIX TPOLIECCOB, JAenast

BBIBO/IBI JUIst JlaJTbHEHIIero
pasBHUTHUS

Baageer noruueckumu hopmMamu u
TpoLeypamu, crocobamu
pedaexcuu o MOBOTY
coOCTBeHHOMU u qyXKOH

MBICIIMTCILHON JCATCIIBHOCTH

VK-1.3. AHanusupyeTr HUCTOYHHKH
nH(pOpPMALIUK C LENbIO BbISBICHUS
UX [POTHBOPEYMH U  IIOUCKA
JIOCTOBEPHBIX CYXKIECHUH.

3HaeT axTyalbHBIE pOCCUIICKHE U

3apyOeIKHBIC HCTOYHHUKH
nHpopMau B chepe
podeCCHOHANIBHOM JIeSITENbHOCTH
Ymeer HCII0JIb30BAThH
COBpEMCHHBIE  HH(OPMAIOHHBIC
(undpoBEIe)  TEXHONOTHH  JIJIS
cObopa, o00pabOTKM W aHajH3a

nHpOpMannu

Baaneer meronamMu KpUTHYECKOU
OllcHKA HHGOPMAIMK C  IEJIbI0
BELABIICHUS ~ TPOTUBOpPEYUN U
MTOMCKA JOCTOBEPHBIX CY)KICHHUN

TIK-1. Cnocoben ocBauBarth 1
HCIIOJIb30BATh TEOPETUICCKHUE

I1K-1.1. 3HaeT cTpyKTYypy, COCTaB U
JUIaKTUYECKHE €AMHUIIBI

3HaeT OCHOBHbIE KOMIIOHEHTHI M
CTPYKTYpY TpPEAMETHOH 00JacTh




KO}] U HAMMCHOBaHHUE

Koa v HamMeHoBaHMe
HHAUKATOPA T10CTUKCHUSA

Jdeckpunropsbl

KOMIIETCHIIMHA
KOMIICTCHIIMHA
3HAHUA U MPAKTUICCKUC YMCHUS U HpC,I[MeTHOfl obnactu anre6pbl, BKJIrO4as KIKOYCBBIC
HaBbIKU B Hpe[[MeTHOﬁ obactu (npenouaBaeMoro npez[MeTa). TIOHATHUSA n TCPMUHBI,

TIPY pEeIICHNH MTPOPECCHOHATBHBIX
3a7a4

JUIAKTUYECKUE EIVHUIBI, TaKue
KakK TEMBbI, pas3Jciibl U YPOKH, U UX
B3aMMOCBSI3b, LI€IM M  3aJauu,
KOTOpBIE CTaBATCS nepen
o0y4YeHHeM B JaHHOU NPEIMETHOU
oOnacTu

Ymeer OIMCHIBATh u
KJIaCCUPHIIUPOBATD
JIMAaKTHICCKHE CIUHUIIBI

npeaMeTa anreOpbl, aHaTU3UPOBATh
coJiepKaHue TPEAMETHOH 00NacTH
TUTS BEISIBIICHHS KITFOYEBBIX
ACTIEKTOB, OOBSICHATH B3aUMOCBSI3b
MEXAYy Ppa3iIuYHBIMU D3JIEMEHTaMU
CTPYKTYPHI IIpeIMeTa

Baaneer HaBbIKaMU
CHUCTEMATH3alUU U TIPEICTABICHUS
napopmanud 0 MpeIMETHOM
00J1acTH, METOJ]aMH BU3yaHM3al[1N
CTPYKTYpBI TIpeaMeTa, crocobamMu
HWHTErpalyy 3HaHUM O MpeIMETHOM

obmactu B 00pa3zoBaTeNbHBIN
TIpoIecc
IMK-1.2. VYmeer ocymectBusath | 3naer tpedoBanuss GI'OC OO k
0oTOOp y4eOHOro conepaHus A | yueOHOMY COJIEPXKAHUIO,
€ro peanu3ald B  Pa3IMYHBIX | IPUHLUIEI 0TOOpa M OpraHU3aLUU
(hopmax oOydeHHUS B COOTBETCTBUHU | y4eOHOTO MaTtepuana B

¢ tpedoBarnsamu PI'OC OO.

3aBHCUMOCTH OT LIeNieil 00ydeHus,
pasHooOpa3Hble (HOPMBI OO0YUCHHUS
U UX 0COOEHHOCTU

YMmeer  ocymecTtBiIsATE  OTOOp
y4eOHOTO Ccoep)KaHus anreOphl B
COOTBETCTBMU C BO3PAaCTHBIMH H
TICHXOJIOTUYECKUMHU
0COOEHHOCTSIMH  OOyYaromuxcs,
alanTUpOBaTh y4eOHBIN MaTepual
ol pa3Nu4Hble (POpPMBI 0OyUEHUS
n 00pa3oBaTeNbHBIE TEXHOJOIHH,
paspabaTbiBaTh y4eOHbBIE IUIaHBI U
MPOrpaMMbI,  COOTBETCTBYIOIINE
tpeboBanusiMm PI'OC OO

Biageer HaBbIKaMH aHAIU3a |
OLICHKH Y4eOHOro comepkaHHs Ha
COOTBETCTBHE CTaHIapTam,
METOJaMH HHTErpaluu
MEXTUCIUIUTHHAPHOTO MOAX0/a B
orbop  yueOHOro  Marepuana,
crocobamu MOHHUTOPHHTA u
KOPPEKIMH Y4EOHOTO COepPKaHUS
B Ipoliecce 00y4YeHHs

IIK-1.3. Hemonctpupyer yMmeHne | 3HaeT pa3HOOOpa3HbIE  (QOPMEI
pa3pabarbiBaTh pasiuuHble GOopMbI | yueOHBIX 3aHATUI u ux
Y4eOHBIX  3aHATHH, TNPUMEHATH | ITUNAKTHYECKUE e, METOAbl M
METOIbl, NPUEMbl M TEXHOJOTWMHU | IpUEMbl  OOy4YeHHs,  BKJIIOYas
o0y4eHwus, B TOM YuCJIe | TPaJULUUOHHbIE U MHHOBAIIMOHHBIE




KO)I U HAMMCHOBaHHUE
KOMIIETCHIIMHA

Koa v HamMeHoBaHMe
HHAUKATOPA T10CTUKCHUSA
KOMIICTCHIIMHA

Jdeckpunropsbl

nH(pOpMaMOHHbIE.

TIOJIXOIBI, COBpEMCHHBIC
TEXHOJIOTUH OOydYeHus, BKIIOYas
nH(OpPMaNOHHbIE "
KOMMYHHUKAITHOHHBIE

YMmeer pa3pabarbiBaTh u
[UIAHUPOBATh Ppa3udHble (HOPMBI
y4eOHBIX 3aHATHH 10 anredpe,
NPUMCHATh METOIbl M IPUEMBI,
aJlalITUPOBAHHbIE o
0COOCHHOCTH TPYIIIIBI
o0yJaroImuxcs, UCIIOJIb30BaTh
I/IH(i)OpMaHI/IOHHBIe TEXHOJOTHUH OJIA
TIOBBIIEHUS 3G HEKTHBHOCTH
00yJeHHUS

Biageer  HaBbIKAMH  CO3JaHUS
WHTEPAKTUBHBIX M YBJIEKATEIbHBIX
Y4eOHBIX 3aHATHH 1O anredpe,
METOJaMH OIICHKM U  aHalu3a
3¢ GEKTUBHOCTH TIPUMEHSAEMBIX
METOJIOB H TEXHOJIOTHM,
criocodamu HHTErpanuu
HHQOPMAIMOHHBIX TEXHOJIOTUH B
Y4eOHBII mporecc

IK-3. Cnocoben popmMupoBatsb
Pa3BHUBAIOIILYIO 00Pa30BaTEIbHYIO
Cpey IS TOCTHXKEHHSI
JIMYHOCTHBIX, HpeﬂMeTHLIX u
METanpeIMETHBIX PE3yJIbTATOB
00ydeHHs CpeacTBaMu
MPENo/IaBacMbIX yueOHBIX

TIPEMETOB.

ITK-3.1. Bnaneer crocobamu
WMHTETpallii YYCOHBIX MPEIMETOB
7. OpraHu3aluy  pa3BUBAIOIIEH
y4eOHOMH JESITeIBHOCTH
(mcciaemoBaTeNnbCKoi, TMPOEKTHOM,
TPYTMIIOBOH H Ip.).

3HaeT OCHOBHEBIC
METOIBl  WHTETPAIUH
IPEAMETOB,
OpraHu3anuu pa3BuUBarOLICH
yueOHOH NIESITEIBHOCTH,
paszHooOpa3Hbie (HOPMBI U METOJIBI
AKTUBHOTO O0YYCHUS

MOJAXOBl U
y4eOHBIX
IIPUHIUTIIBI

YMmeer pa3pabaTbIBaTh
MEXJUCIUIUIMHAPHBIE  MPOEKTHI,
CBSI3bIBAIOIUE pa3nu4HbIe
yueOHbIe IIPEIMETHI,
OpraHn30BbIBATH y‘Ie6HI)Ie 3aHsATHA,
B KOTOPBIX HCTIONIB3YIOTCS
JIEMEHTHl MHTETPAIllii HPEIMETOB
JUI pelIeHUs] KOMIUIEKCHBIX 3ajad,
CO3/1aBaTh YCIOBUS JUIS aKTHBHOTO
y4acTHs y4amuxcs B
HCCIIEIOBATENCKON U IPOEKTHOMN
JIeSITeTbHOCTU

Bﬂa}]eeT HaBBIKaMH TUIAHUPOBAHUA
U peajn3aldyd WHTETPUPOBAHHBIX
y4eOHBIX ~HpPOTrpaMM, METOAAMH
OLICHKH pE3YNbTATOB HHTETPALUH
y4eOHBIX pEeIMETOB B
o0pa3zoBaTeIbHbIN npotecc,
crmocobaMu  afganTaiud  y4eOHBIX
MAaTepuasIoB U 3aMaHui I PAa3HBIX
(dhopM yueOHOH IeATEIbHOCTH

[K-3.2. HUcnonb3yer
00pa3oBaTeIbHBIA MOTEHINA
COLIMOKYJIBTYPHOH CpeJbl peruoHa
B IpernojaBaHuM (TpenMera 1o
npoduino) B y4eOHOH UM BO
BHEYPOYHOH JEATEIbHOCTH.

3Haer 0COOEHHOCTH
COLIMOKYJIBTYPHOM Cpellbl perHoHa
U e¢ BIMsIHUE HAa 00pa30BaTeIbHBIN
IpoIiece, PeCypchl U BO3MOKHOCTH,
KOTOpbIE MPEIOCTABIIACT
COLIMOKYJIBTYpHAsl  cpema  Juis




Koa v HamMeHoBaHMe I{eCKpl/lHTO])l)l

KO)I U HAMMCHOBaHHUE
HHAUKATOPA T10CTUKCHUSA

KOMIIETCHIIMHA

KOMIeTeHIMH
00yd4eHUs, TIPUHINATIBI
OpraHu3aluu BHEYPOYHOI1
JeSITeNbHOCTU c y4eToM

pETHOHAIBHBIX 0COOEHHOCTEN

Ymeer BKJIIOYATh 3JIEMEHTHI
COIIOKYJIbTYPHOH cpenabt B
y4eOHBII Tporecc, pa3padaTbiBaTh
u pean30BBIBaTh IIPOEKTEI,
HaIpaBJICHHBIE HAa HCCIIEIOBAHHUE U
WCIIONIb30BaHHE  PErHOHAIBHOTO

KOHTEKCTa B o0y4eHuw,
OpraHU30BBIBATH BHEYPOYHbIE
MEPOIIPUATHS, KOTOpBIE

CIIOCOOCTBYIOT Pa3BUTHIO HHTEpECa
ydamuxcsi K KyJbTYPHBIM U
HCTOPUYECKHM aCIEKTaM PErHOHa

Baapeer METOAAMU OLIEHKU
BIIMSIHUSL COLIMOKYJIBTYPHOU Cpeabl

Ha yueOHbBIC JIOCTHIKECHUS
yUaInxcs, crocobamu
JIOKYMEHTHPOBaHUsA 51
MpeACTaBICHUS pe3yJbTaToB

HMHTETPallil  COLHOKYJIBTYPHOTO
KOHTEKCTa B  00pa3oBaTesIbHBIHA
IIPOLIECC

4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI
4.1. O0beM JTUCHUIUINHBI U BUIbl KOHTAKTHON U CAMOCTOATEJIHLHOH padoThI

OO61mas Tpy10eMKOCTh AUCUUILIMHBL cocTaBigeT 10 3auérHbix eaunun (360 yacoB), Ux
pacripesienieHue 1o Bujiam padot:

Tabnuma 1. Pacnipenenenue Tpy10eMKOCTH JUCITUTUIMHBI IO BUAAM paboT

dopma o0yueHust

Buna padorsl 3aouHasn
3 cemecTp | 4 cemecTp | S cemecTp Bcero

O0mas Tpy10eMKoOCTb 108 108 144 360
JTUCIUTITAHBI 110 y9eOHOMY
IIaHy
KonTakTHas padota, B TOM 10 8 28 36
ymce:
Jlekuuu 4 4 8 16
[IpakTrHyeckue 3aHATHS 6 4 10 20
CamocTrosiTesbHasi padoTa 94 91 117 302
ITonroroBka K PK3aMeHaM, 4 9 9 22
3a4€Ty 3a4€T JK3aMeH 9K3aMEH




4.2. Conep:xaHue ¥ TeMaTH4YeCKOe IJIAHMPOBAHME M CHMILIHHBI

HaumenoBanue
pa3aesioB U TeM
JUCHUNIUHBI (MOAYJIsST)

Bcero
4acoB

KonrakTHas
uHdopmanus

IIpakTny.

Jlekuun
3aHATHS

Cam.
padora

OneHouynbple
cpeacTBa
JJISE
TeKylIero
KOHTPOJIsA

OneHo4HbIe
cpeacTBa JJis
MPOMeKYTOUHOM
aTTecTalun




HaunmenoBanmne Beero KonTakTHas Cam OuneHoyHble OuneHoyHble
pa3iesi0B U TeM uHgopmManms ’ cpeiacTBa cpeacTsa J1Js
AUCHMILIHHBI (MOAYJIS) acon 2 Kypc, 1 cemect pemere s TMPOMeKYTOUHOM
1. DneMEHTHI 23 1 5 20
TEOPUH MHOXKECTB
1.1. Oneparnuu Hax 7 1 6 Pabora c
MHOJKECTBAMU yaeOHoIt
1.2. Bunapusie 4 4 JIUTEpaTypon
OTHOIICHHS TUIs
1.3. Orobpaxenus 4 4 3204HHUKOB,
1.4. Merton COCTaBJICHHE Martepuais K
MaTeMaTH4YeCcKOu KOHCIICKTOB, 3a4€Ty
UHYKLHK pasbop
TOTOBBIX
8 1 1 6 pelIeHuH,
BBITIOJTHEHHE
JOMAaITHEN
KOHTPOJIbHOU
paboThl
2. CuctemMsl
JUHEHHBIX ypaBHEHHUE U 35 2 3 30
MaTpHULbl
2.1. Martpuns! u 9 1 ] Pabora c
OIlepalvy HaJl HUIMHU yueOHOH
2.2. Onpenenurens 12 ) 10 JIUTEpaTypon
KBaJIpaTHOW MaTpHIIBI JUIs
2.3. OopatHas 7 | 6 320YHHKOB, Marepuari K
Marpuua COCTaBJIEHUE sauery
2.4. Cucremst KOHCIIEKTOB,
JIMHENHBIX YPaBHEHUH, pasbop
npasuio Kpamepa TOTOBBIX
7 | 6 pemeHui,
BBITIOJTHEHHE
JOMAaIHENR
KOHTPOJIBHOI
paboTsl
3. Cucremsl
JIMHEMHBIX YPAaBHEHUE U 26 1 1 24
MaTpHILBI
3.1. Jlunetino Pabora ¢
3aBUCHMBIE U JINHEHHO 7 | 6 yueOHOM 3
HE3aBHCUMBbIE CHCTEMBI JIUTEpaTypon
BEKTOPOB JUIst
3.2. Merton I'aycca 3a04YHUKOB, M
N aTepuabl K
JUISL CHCTEM JIMHEHHBIX 11 1 10 COCTaBJICHUE sagery
YpaBHEHHUH KOHCIIEKTOB,
3.3. IIpocTtpancTBo paszbop
peneHunit CHCTEMbI 4 4 TOTOBBIX
OJTHOPOJTHBIX JINHEHHBIX peleHui,
YpaBHEHUH BBITIOJTHEHHE
3.4. EBKINIOBO JOMaIHen
MPOCTPAHCTBO 4 4 KOHTPOJILHOM
paboThl
4. Jluneiinbie Martepuais K
OTOOpaKeHHS U 20 20 3a4eTy
JMHEHHBIC ONepaTOpbl
4.1. Jluneiinbie 10 10 Pabora c
OTOOpaKeHHS U yueOHOM
JIMHEWHbIE OTIePaTOPhI, JUTEPATypOn
PO 1 00pa3 JIMHEHHOTO JUTSt




HaumeHoBanmne Beero KonTakTHas Cam OueHo4yHbIe OueHo4yHbIe
pa3jiesioB H TeM uHpopManus : cpeacTBa cpeacTBa JIst
qacoB paootTa v
OIROUTOIMHBI (MOYJIs1) 3a0YATKOB, NPOMEKYTOYHOM
4.2. Marpuua COCTaBJICHUE
JUHEWHOTO oreparopa KOHCIICKTOB,
pas3bop
TOTOBBIX
10 10 peIIeHHH,
BEITIOJTHEHHE
JOMaIIHEH
KOHTPOJIbHOM
paboThl
3ayer 4 4
Hroro 3a cemectp 108 4 6 98
2 Kypc, 2 cemec
5. OcHOBHBIE
anreOpamdecKue 99 4 4 91
CTPYKTYPBI
5.1. Anrebpanueckue B ) 30 Pabora ¢
onepauuy, rpyImsl yueOHOH Jomamnss
5.2. Kompna. [ons 23 2 21 JIUTEpaTypon KOHTPOJIbHAA
5.3. KommnexcHbie JUISL pabora,
qucia 330YHHKOB, | 9K3aMEHAI[OHHBIE
COCTaBJICHUE MaTepHabl
44 4 40 KOHCIIEKTOB,
pas3bop
T'OTOBBIX
pelieHuit
DK3aMeH 9 9
HToro 3a cemecTp 108 4 4 100
3 kypc, 1 cemec
6. Teopust
P 135 8 10 117
MHOT'OYJICHOB
6.1. Komabmo
MHOTOWIEHOB OT OHOM 19 2 2 15
IepeMEHHOMN
Pabora ¢
6.2. Teopus M
yaeOHOI
JISIIMMOCTH B KOJIBIIE N JomariHss
N 34 2 2 30 JUTEpaTypoi
MHOTOYJICHOB OT OJTHOM - KOHTPOJIbHAS
IepeMEHHOM A pabora,
320YHHUKOB,
6.3. HenpuBonnumsie 3K3aMEHAIMOHHEIE
COCTaBJICHHE
HaJl OJIEM MHOTOYJIEHBI 24 2 2 20 MaTepHabl
. N KOHCIIEKTOB,
OT OJTHOU TIepeMEeHHOU
pas3bop
6.4. MHorouneHst OTOBBIX
HaJl OCHOBHBIMU 24 2 2 20 .
PpelIeHmi
YHCIIOBBIMH TOJISIMH
6.5. MHOTO4JIeHB! OT
34 2 32
HECKOJIbKUX TTEPEMEHHBIX
DK3aMeH 9 9
HToro 3a cemectp 144 8 10 117
HToro no iucuunjuye 360 16 20 302

4.3. Conep:xaHue JUCUMUILIAHBI

Pa3nes 1. DneMeHTHI Teopuu MHOKecTB. Onepanny HajJ MHOKECTBaMHU, UX CBOMCTBA.
bunapHbie OTHOIIIEHHUS HA MHOKECTBE, X CBOWMCTBA, OMEepalliy HaJl OMHAPHBIMU OTHOILIECHUSIMHU.
OtHomIeHHEe 5SKBUBAJICHTHOCTH, KJIACCHl SKBHBAJICHTHOCTH, CBOMCTBAa KjaccoB. Pa3OueHue

MHOXXCCTBA.
OKBHBAJICHTHOCTH.

OTtoOpakeHus

(cooTBeTcTBU,

[MocTpoenne pa30OMeHHss MHOXKECTBAa IO 3aJlaHHOMY Ha HEM OTHOILICHHIO
(GYHKIMH) MHOMECTB:

ofpeeNeHue,
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pUMepsbI, BUbI, cBoiicTBa. Kommnosumus otobpaxenuit, e€ cBoiictBa. OOpaTtumble U 0OpaTHBIE
otobpakenus. Kpurepuii oOpatumMoctu oToOpakeHus. MeTo1 MaTeMaTHIeCKON HWHIYKITHH.

Paznesn 2. CucremMbl JIMHeHHBIX ypaBHeHHil M Mmarpuubl. lloHdartne marpunsl, eé
pa3mep. [evictBua Hajg matpuuamu. [IpocTpancTBo marpui. YMHOxkeHHe Matpuil. CBoicTBa
onepauuii. Kompno wmartpun. KsagpartHas MaTpuna, CBOWMCTBA KBaJpaTHBIX  MAaTpHII.
[loncraHoBKY; YETHOCTH TOJCTAHOBKM M pas3iMyHble CHOCOOBI €€ BBIUMCICHMS, 3HAK
noactaHoBku. Ompenenurens KBagpaTHOM MaTpuibl W €ro CBoOWcTBa. BslumciieHue
OTIpe/IeNIuTeNII BTOPOrO M TpPEThero mnopsaka. MuHopbl M anredpandeckue JOIMOJIHEHUS,
pasyioKeHue oIpenenuTelis no ctpoke (cronbdiy). OOpatumas u oOpaTtHas MaTpula. YciaoBUe
oOparuMocTi MaTpulpl. HaxoxneHue oOpaTHOM MaTpULbl C MOMOUIbIO 3JIEMEHTapPHBIX
npeoOpa3oBaHuil U C TOMOIIBIO MPUCOETUHEHHON MaTpulbl. CHUCTEMBbl JTUHEWHBIX yYpaBHEHUH.
JIuneliHOe ypaBHEHHE, BUbI JIMHENHBIX YPAaBHEHHUH, PEIICHNE JIMHEMHOrO ypaBHeHus. CucreMa
JIMHEUHBIX YPaBHEHUM, PELICHUE CUCTEMBbI JIMHEWHBIX ypaBHEHUH. PaBHOCUIIBHBIE CUCTEMBI.
CoBMeECTHBIE, HECOBMECTHBIE, ONPEICIEHHBIE, HEONPEICIEHHbIE CHCTEMBl JIMHEWHBIX
ypaBHEHUH. 3anlCh CUCTEMBI n-TUHEHHBIX YPaBHEHUH OT n-TIEPEMEHHBIX B MaTpUYHON (opme.
[TpaBuno Kpamepa.

Pa3znesn 3. KoHeuHoMepHble BeKTOPHBIH NpocTpaHcTBa. OmnpenenceHre BEKTOPHOIO
MIPOCTPAHCTBA M €ro mpocTeummue cBoMcTBa. [IpuMepbl BeKTOpHBIX MpocTpaHCTB. IloHsATHE
apu(METHYECKOTO0 BEKTOPHOTO MpoCTpaHcTBa. JIMHEiHHAas 3aBUCHUMOCTb M HE3aBHCUMOCTh
cucTteM BEKTOpOB. CBOMICTBA JIMHEWHOW 3aBUCUMOCTH W HE3aBUCUMOCTH CHCTEM BEKTOPOB.
basuc u paHr KOHe4YHOH cucTeMbl BEeKTOpOB. PaznoxeHnue BekTopa mo 6asucy. CyliecTBoBaHUE
0a3uca y KOHEUYHOM HEHYJIEBOH cHUCTEMBbI BEKTOpOB. baszuc M pa3MepHOCTh KOHEYHOMEPHOTO
BEKTOpPHOIro mnpoctpaHcTBa. CTyneHuaras Marpuia. PaHr MaTpulbl, aJrOPUTM BBIYMCICHUS
paHra MaTpHIIbL.

DrneMeHTapHbIe MPeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHeHUH. CBeJeHHE CUCTEMBI
JIMHENHBIX YPaBHEHHWH K CTYIIEHYaTOMY BHJY W DPEIICHHE CTYIIEHYaTOW cHCTeMbl. PemeHue
CUCTEM JIMHENHBIX ypaBHEHUN MeToaoM ['aycca. OgHOpoaHas cUCTEMa JIMHEHHBIX YpaBHEHUM.
CBs3p pelmIeHH HEOAHOPOJHOW M aCCOUMHUPOBAHHOM C HEW OJHOPOAHOM CHCTEMBI.
ITonnpoctpancrBo. Kpurepuit nognpoctpanctsa. [Ipumepsl. IIpocTpancTBO pemieHnii cucTeMsl
OJTHOPOJIHBIX JIMHEHHBIX ypaBHEHUH U ero Oasuc ((dyHIaMeHTalbHas CHCTEMa pEIIeHUN).
Kputepuii coBMecTumMocTu cucteM. EBKINIOBO MPOCTPAHCTBO, HOpMAa BEKTOPA, Yroid MEXIY
BekTopamMu. OpTOHOPMHUPOBAHHBINA 0a3uC, MPOIECC OPTOTOHAIM3AINHU JTUHEHHO HE3aBUCUMOU
CUCTEMBI BEKTOPOB.

Paznen 4. JluHeiiHble oTOOpaskeHHMsl W JIMHeliHble omnepaTropbl. JluHeliHbIe
OoTOOpaKeHHsT W JIMHEWHBIE OINepaTopbl BEKTOPHBIX MPOCTPAHCTB, NPUMEPHI, MpocTeiIne
cBoiicTBa, Sfnpo u o00pa3 mnuHEitHOro oToOpaxeHus. Marpuua JIHMHEHMHOro orepaTropa
OTHOCHUTEINILHO JIaHHOTO 0a3uca, e€ U3MEHEHHUE MpHU nepexojie K Apyromy 6aszucy. CoOCTBEHHbIE
BEKTOPBI M COOCTBEHHbIE 3HAUCHUS JIMHEWHOTO OIeparopa. XapakTepuCTUYECKOe YpaBHEHUE.

Pazgen 5. OcHoBHBble ajredpamyeckue CTPYKTYpbl. bunapHbie anreOpamueckue
orepaly; accoluaTHBHbIE, KOMMYTaTHUBHbIE onepauuu. JucTpuOyTHBHOCTh OHHApPHOM
ONEpallid OTHOCUTENbHO Jpyroi OWHapHOM omnepauud. HeHTpanbHBI 31eMEHT, ero
€MHCTBEHHOCTh; CUMMETPUYHBIA 3JIEMEHT M €ro €JUHCTBEHHOCTh B CIIydae acCOLMaTUBHOMN
onepauuu. IlonsTue rpynmsl: ompeneineHue, NpUMeEpbl. ['pyIIbl MOACTAaHOBOK M KJIACCOB
BbIyeTOB. Ilpocreiimme cBoiictBa rpynn. [lomyrpynmsl, moHouzasl. lloxarpymma: cBOMCTBO,
npusHak. CMEKHBIE KJacChl, Pas3jIoKEHHME TIPYIIbl MO MOArpymie, Teopema Jlarpawka uist
KOHEYHbIX Tpymm. M3omoppusm u romomopdusm rpymm. Ilonstue konbua. I[lpocreiimme
CBOMCTBa Kojbla. Jlenurenu Hyis B Koible. 110aKOIBIO: CBONCTBO, NPU3HAK, UCANIbI KOJIbIIA.
[Tone xak wacTHbIM ciydail kosibna. [Ipumepsl, mpocreiimmne cBoiictBa. [loHATHE wacTHOTO,
CBOMCTBAa YACTHBIX, OTCYTCTBHE JenuTenel Hyns B nose. Iloamose: CBONCTBO, IpHU3HAK.
Uucnosoe nosie. Pacmupenue kosner (mmoseit).
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[Tone xoMmIIeKCHBIX yHced. Ajiredpanueckas ¢opmMa KOMIUIEKCHOTO YHCIIA, YCIOBHUE
paBeHCTBa KOMIUIEKCHBIX 4MceN B anreOpanueckoil gpopme. KommiekcHoe compsbKeHUE U ero
CBOWCTBA, MOJAYJb KOMIUIEKCHOTO YHCJIa W €ro cBoicTBa. TpuroHomerpuyeckas Qopma
KOMIUIEKCHOT'O YKcia, e€ CylIeCTBOBaHHUE. Y CJIOBHE PaBEHCTBA KOMILJIEKCHBIX YUCEI, OTIIMYHBIX
OT HyJs, B TpUTOHOMETpHUuyeckod ¢opme. MHOKECTBO apryMEHTOB KOMIUIEKCHOTO YHCIIA,
MIPOM3BEIEHNE U YAaCTHOE JIBYX KOMILJIEKCHBIX YMCEN B TPUrOHOMETpHuueckoil popme. @opmyna
MyaBpa, KOpeHb M3 KOMIUIEKCHOIO 4Hcia. ['eoMeTpuueckoe MNpeAcTaBIE€HUE KOMIIJIEKCHBIX
qrcell, F’eOMETPUUECKHI CMBICII MOJIYJIS U apTyMEHTA.
snesi 6. Teopmss mHorownenoB. Koiblo MHOrOWIEHOB OT OJHOM IEPEMEHOMN
/' TATUBHBIM KOJIBIIOM ¢ enuHuiei. CTereHb MHOroudjieHa W e€ cBoWcTBa. JleneHue
1a Ha ;ByuneH (x—c|. Cxema I'oprepa, Teopema Besy. ®opmanbHas IIPOU3BOIHAS
rrroTo-mroiia Hajl I0JIeM HYJIEBOI XapaKTepHCTHKH. PasnoxkeHnue mo cremnensm |x—c|. Kpatubie
KOpHU. KOJIb110 MHOTOWJIEHOB OT OJTHOM IIEpEMEHOM Haj nojeM. YUCIo KOpHEN MHOTrO4IEeHa Hal
00JIaCThIO 1IETIOCTHOCTH, (PYHKIIMOHATIBHOE U alredpanyeckoe paBeHCTBO MHOTOUJICHOB.

Teopus genuMocTu: TeopeMa O JEJIEHUU ¢ OCTATKOM B KOJIbIIE MHOTOUYWICHOB HaJ| MOJIEM.
[Ipocreitmme cBoiictBa nenumoct MHorowieHoB. HOJl muorounenos, cBoiictBa HO/la.
Anroput™m EBxinyia. HOK mHOrounenos. [lonapHo B3auMHO MpOCThIE MHOTOYJIEHBI.

HenpuBonumele Haj mnonem MHorowieHbl. OCHOBHasi TeOpeMa TEOPUHM JIEIMMOCTH
MHOroujJieHoB. HemnpuBonuMble KpaTHble MHOXWUTEIM MHorowieHa. OTaelieHne KpaTHBIX
KOpHEH.

MHorouseHsl HajJi OCHOBHBIMU YHCIIOBBIMU MOJISIMH. AnreOpanueckasi 3aMKHYTOCTh TOJIst
KOMILJIEKCHBIX YHCEJl, OCHOBHAsi Teopema aireOpbl MHOTOWIEHOB. PaznoxeHue MHOrouieHa
HaJ MoJIEeM KOMIUIEKCHBIX YHCeNl Ha HempuBOJuMble MHOXuTenu. Teopema Buera. Pemenue
ypaBHeHu#l 3 u 4 crenenu. ConpsKEHHOCTh MHUMBIX KOPHEW MHOTOWIEHA C AEHCTBUTEIbHBIMU
kodp¢unuentamu. [IpuBOAMMOCT, MHOTrOWIEHAa HaJ TMOJEeM JIeHCTBUTENIBHBIX YHCEIL.
HenpuBogumele Haja 1osieM AEMCTBUTENBHBIX UYMCEN MHOTOWIeHbl. llenble M panuoHanIbHbIE
KOPHM MHOTOYJIeHa C LEeIbIMH KodpduimeHramu. [IpuBOAMMOCT, MHOTOWIEHA HaJ IOJIEM
panroHaIbHBIX unces. KpuTtepuili HeNMpUBOAMMOCTH MHOTOYJICHA C LETIBIMU KO3 pHUIHEeHTaMU
HaJ TIOJIEeM palMOHAIBHBIX dYHCeN. AJnreOpandyeckwe pacmupeHust mnosei. l30aBieHue
OT anre0pandeckoil MppalMOHAIBHOCTH B 3HaMeHartene apoou. llpumepsl reoMeTpudeckux
3aJ1a4, CBOJSILIMXCS K YpPaBHEHUSIM, HEpa3pelIUMbIM B KBaJJpaTHBIX pajukaiax. Anredpandeckue
U TPAHCLEHAECHTHBIE YUCIIA.

MHorouneHsl OT HECKOJbKUX NepeMeHHBIX. KoJbll0 MHOTO4YJI€HOB OT HECKOJBKHX
MIEPEMEHHBIX HaJ LEJOCTHBIM KOJbIOM. CHMMETPHYECKHME MHOTOWIEHBI, OCHOBHAs TEOopeMma
0 CHMMETPUYECKUX MHOTrOWIeHaxX. BpIpakeHue CHMMETPHUYECKOrO0 MHOTrouYJeHa 4epes
AJIEMEHTapHbIE CUMMETPHUYECKHE MHOrO4YIEHbI. [IpuMeHEeHHE CHMMETPUUYECKHX MHOIOWJIEHOB
K PEIICHUIO0 CUCTEM YPaBHEHUM.

5. YYHEBHO-METOAUYECKOE "
NHO®OPMALMOHHOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1. IlepeyeHb OCHOBHOI 1 OTIOJHUTEJIbHOM JTUTEPATYPBI
Ocnoenasn numepamypa

1. BecenoBa, JI. B. Anre6pa u teopust uucen : ydeOHoe mocobue / JI. B. Becenona,
O. E. TuxonoB. — Kazans : KHUTY, 2014. — 107 c. — ISBN 978-5-7882-1636-2. — Texkcr :
AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-ONOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/73214 (mara oOpamenus: 07.02.2025). — Pexum pocrtyna:
U1l aBTOPU3. TIOJIB30BATENICH.

2. Kypom, A. I'. Kypc Beicueit anredpsl : yueObnuk ais By3oB / A. I'. Kypomr. — 26-e
u3n., crep. — Cankr-IlerepOypr : Jlawp, 2025. — 432 c. — ISBN 978-5-507-52215-6. —
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Texkcr: onekrponnsli / Jlamp :  snekTpoHHO-OMOnmoreynas cucrtema. —  URL:
https://e.lanbook.com/book/440306 (mata oOpamenus: 07.02.2025). — Pexum pocrtyna:
U1l aBTOPU3. TIOJIH30BATENICH.

3. [Mapmmna, T FO.http://library.ntspi.ru/CGl/irbis64r 01/cgiirbis_64.exe?
Z211D=&I121DBN=IBIS&P2 1 DBN=IBIS&S21STN=1&S21REF=1&S2 1 FMT=fullwebr&C21C
OM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR= Anreb6pa MHOTOUYJICHOB
[Texct] : y4e6.-MeTo/1. Mocobue A CTyIEHTOB, O0yJaromuxcs no npodpuio «MatemaTtuka /
T. 1O. ITapmmna ; M-Bo oOpa3oBanus u Hayku Poc. denepaunu, Huwxnerarumn. roc. coi.-me.
akan. — Hwxuwmit Tarun : HTT'CITA, 2014. — 88 c.

Jlonoanumenshasn numepamypa

1. AndpyroBa, H. b. Anrebpa u teopus umucen. COOpHUK 3a7au il MaTeMaTHUYECKUX

mkon : ydeOnoe mocodbue / H. b. AndytoBa, A. B. YcrunoB. — 3-e u3a. mom. u ucop. —
Mocksa : MITHMO, 2009. — 336 c. — ISBN 978-5-94057-550-4. — TekcT : 371eKTpOHHBIH //
Jlanp : smexkTponHO-OuOnMoTeunas cucrema. — URL: https://e.lanbook.com/book/9279 (nmarta

obpamienus: 07.02.2025). — Pexxum noctyna: it aBTOPU3. MOJIb30BATEICH.

2. Okynes, JI. f. Beicmas anrebpa : yueOnuk / JI. 5. OxkyneB. — 3-e¢ m3a.,ctep. —
Cankr-IlerepOypr : Jlanp, 2022. — 336 c. — ISBN 978-5-8114-0910-5. — Texkcr :
AIIEKTPOHHBIH // Jlanp : AJIIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/210326 (mata obpamenus: 07.02.2025). — Pexum moctyna: mis
aBTOPH3. TIOJIb30BATEIICH.

5.2. DnekTpoHHBIe 00pa3oBaTe/IbHbIe pecypchl, B T.4. Npod)ecCHOHAIbHbIC 0a3bl
JAHHBIX " I/IH(l)OpMalll/IOHHI)Ie CIIpaBOYHbIC CUCTEMBI

https://www.ntspi.ru/library/ DIEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI

directories and files/web res/systems/ HTIT'CIIN

https://www.ntspi.ru/library/ Onextponnsie 6a3bl nanabix HTTCITU

directories and files/web res/systems/

libraris/

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

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

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC HOpaiit

http://e.lanbook.com OBC usznarensctBa «JIAHDbY»

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

http://www.consultant.ru «KoncyaprantlLirocy

http://cyberleninka.ru HOb «KubepJlenunka»

https://polpred.ru 000 «Ilonmnpea-CrnpaBounukmn» (6a3a 1aHHBIX)

https://eivis.ru 000 «MBHUC»

www.delpress.ru «JlemoBas mpeccay

HNutepHeT-pecypcbl:

1. INTUIT.ru : Yue6nbiit kypc — OcHOBBI HHGOPMALMOHHBIX TeXHONOTHH : caldT. URL:
https://www.intuit.ru/studies/courses/3481/723/info. (nata obpamenus: 09.11.2019). — Pexum
JOCTYTA: JUISl 3apETUCTPUP. TOIb30BaTeNeld. — TeKCT: AIeKTPOHHBIH.

2. LEARNINGAPPS: cepBuc i pa3paOOTKH d3JIEKTPOHHBIX JHJIAKTHYECKUX
matepuanos : caiit. URL: https://learningapps.org/. (mara obpamenus: 09.11.2019). — Pexum
JOCTyMa: ISl 3aperucTpup. Mojib3oBareieil. — TeKCT: 3eKTPOHHBIH.
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3. EnuHoe OoKkHO nocTyma K oOpa3oBaTelbHbIM pecypcam : DenepaibHblil mopTan. —
URL: http://window.edu.ru/window/library. (mata oopamenus: 09.11.2024). — Pexum gocryma:
CBOOOHBIN — TEKCT: 3MeKTPOHHBIN.

4. Untepuer-mnatdopma OHIAWH-KYpcoB «OTKpbITOE 0Opa3oBaHuey. dDemepanbHbIil
noptan. —  URL:https://openedu.ru/.(nara oGpamenus: 09.11.2024). — Pexum goctymna:
CBOOOTHBIN — TeKCT: AIEKTPOHHBIN.

5. KocrpukuH, A. U. Beenenne B anredpy : yuebnuk / A. U. Koctpukun. — Mocksa :
MIIHMO, 2009. — Yacts 1. OcHoBbI anredpbl. — 273 ¢. — Pesxxum noctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=63140 (mara obGpamenus: 07.02.2025). — ISBN
978-5-94057-453-8. — TekcT : 2IEKTPOHHBIN.

5.3. KoMmieKT nporpaMMHOro odecre4eHust

1. Cpena snextporHoro ooyuenus «Pycckuit Moodle» (https://do.ntspi.ru/).
2. DnexTpoHHas HH(OpMaIMOHHO-00pa3oBaTenbHas cpena PITIITY
(https://eios.rsvpu.ru/).
3. IlnaTdopma i opraHu3aliy u nposeeHus BeoOnHapos «Mirapolis Virtual Roomy.
Microsoft Office /LibreOffice /P-Odmuc.
Kaspersky Endpoint Security.
Adobe Reader.
Bpayseps! Firefox, Google Chrome, Snnexc.bpay3sep.
GIMP, Inkscape, Paint Net
Movavi/ Windows Movie Maker/ Free Video Editor.

A SRR

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHbI

[Tepeuenn MaTepUalbHO-TEXHUYECKOTO obecrieueHUs JUIST peanu3anuu
00pa3oBaTeIbHOTO MPoIecca 1Mo JUCITUTUTHHE:

1. YueOHast ayquTopus AJisl IPOBEACHHS 3aHATHI JEKIMOHHOTO TUMA C MPOCKIIMOHHBIM
000pyTIOBaHUEM.

2. YyeOHas aynuTopusi IJis MPOBEICHUS 3aHATUN MPAKTUYECKOTO THIIA, TMPOBEICHUS
I’pyHHOBBIX nu I/IH}II/IBI/I)IyaJ'II)HBIX KOHCYHBTaHHﬁ, HpOBe)IeHI/ISI TGKYH_IGI‘O KOHTpOJ’IH nu
MIPOMEXKYTOYHON aTTECTAllUU.

3. IlomermeHus 11st CaMOCTOSTEHLHON PaOOTHI.
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