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1 Ilepedyenb MUIAHMPYeMBIX pe3yJbTaTOB O0y4YeHHS] MO0 JAUCHHUIUIMHE,
COOTHECEHHBIX C IJIAHUPYeMBbIMH pPe3yJbTATAMH OCBOCHHMS 00pa30BaTe/IbHOI
NPOrpaMMmblI

I[I/ICL[I/IHJII/IHEI «MareMaTtukay 00ecreunBacT OBJIAZICHUC CICAYIOIIMMHU KOMIICTCHIIUAMM:

K Haumenopan Kon stama oceoeHus HaunmenoBanue 3Tamna
o1 ne KOMIICTCHITUH OCBOCHMUA
KOMIICT KOMIICTEHITH KOMIICTCHITUN
CHIIMH 14
VK OC-2 CnocobHocTh YK-2.1 Crniocoben IPUMEHSTh
paspaboTath MPOEKT HEOOXOAMMBIC JIsl OCYIIIECTBICHHS
Ha OCHOBC  OIICHKH npodeccHoOHALHON e TEIIbHOCTH
pecypeos 1 IIPaBOBBIE
OTPaHITICHIH HOPMBI M METOJIOJOTUYECKUE
OCHOBBI
PUHATHUS YIPaBJIECHYECKOTO
pelieHus.
VK-2.2 Cnocoben aHaJIM3UPOBATH
IbTEPHATUBHBIC
BApUAHTHI peleHuit JUTSE
JIOCTHKEHHS
HaMEYEHHBIX pE3yNbTaTOB;
pa3zpabaThiBaTh
IJIaH, OMpPENENsATh LENEeBbIe HTAlbl
u
OCHOBHBIE HaIpaBJIeHUs PadoT.
VK-23 Bnageer meroaukamu pa3paboTKH

(1787
3a/1a4 MPOEKTa; METOIaMU OIICHKU
IPpOAOJDKUTCIIBHOCTU U CTOUMOCTH
pOEKTa, a

TaK)ke MOTPEOHOCTU B pecypcax.




OIIK-1 | OIIK-1 Criocoben OIIK-1.1 Ha ocHOBe ecTecTBEHHOHAYYHBIX U
MIPUMEHSITD o0LIeH>KEeHEPHBIX 3HAHUN
€CTeCTBEHHOHAYYH Croco0eH ¢dbopmupoBaTh
bl U KOHIIENTYyaJIbHbIE u
00IIenHXEHEPHBIE MPEANPOCKTHBIE — PEIICHUs IS
3HAHHUS, METOIBI CO3/IaHHUs MPUKIIATHBIX
MaTEeMaTHYECKOTO MH()OPMAIIMOHHBIX CUCTEM
aHaym3a
Y MOJCIIMPOBAHUS, OINK-1.2 Crnioco0eH pemarh cTaHAApTHBIE
TEOPETUYECKOTO U 3anaun CO3/1aHUS u
HKCHEPUMEHTAIBHO conpoBoXAcHUs NpuKiIaaubix MC
T'O UCCIIEJJOBAHMUS B C MPUMEHEHUEM
npodeccrnoHabHO €CTECTBCHHOHAYYHBIX "
i AesTenbHOCTH OOIIeMHKEHEPHBIX

3HAHWH, METOJIOB
MaTeMaTUYECKOTO aHau3a
¥ MOJICTTMPOBAHUS.

OIlK-1.3 Cnocoben OCYIIECTBIISATh
TEOpPETUYECKOe U
IKCIEPUMEHTAIHLHOE
UCCIIEIOBaHHE
00BEKTOB poheccuoHaIbHON
JIeSITEIbHOCTH.

OIIK-6 | Crocoben OITK-6.1 3HaeT OCHOBBI TEOPHUH CHUCTEM U
aHAIIM3UPOBATh U CUCTEMHOTO aHajln3a, AUCKPETHOM
pa3zpabaThIBaTh MaTeMaTHUKH, TEOPUHU
OpraHHU3aIOHHO- BEPOSATHOCTEH U MaTeMaTHUECKON
TEXHUYCCKHUE U CTaTHCTHKH, METOJIOB
HKOHOMHYECKUE ONTUMM3AIMA W  HUCCIIEJOBAHUS
MPOLIECCHI onepaunuii, HEYeTKUX BBIYUCIICHU,
C IPUMEHEHUEM MaTeMaTHUYECKOTO U
METOJIOB MMUTAIMOHHOTO MOJICITHPOBAHHS.
CHCTEMHOT0
a”Hajgn3a u CrnocobeH TMPUMEHSTh  METObI
MaTeMaTH4eCKOro TEOPHUH CHUCTEM M CHCTEMHOTO
MOJICIIUPOBAHUS OIIK-6.2 aHaJIM3a, MAaTEMaTHYECKOTO,

CTaTHUCTUYECKOTO u
MMHUTAIAOHHOTO  MOJICITHPOBAHHS
JUTSL aBTOMATH3aIUH 33124
MIPUHATHS pELIEHUH, aHAJIA3a
MH()OPMAITMOHHBIX MOTOKOB,
pacdera 3KOHOMHUYECKOMN
3¢ (HEKTHBHOCTH ©  HAJCKHOCTH
WHOOPMAIIMOHHBIX ~ CHCTEM  H
TE€XHOJIOTHUM.
CriocoOeH BBITIOHATH
WHXEHEpPHBIE pacueThl OCHOBHBIX
MoKasarejae  pe3ylbTaTUBHOCTH
CO3/1aHUA u MPUMEHEHUS
OIIK-6.3 WH(GOPMAIIMOHHBIX CHCTEM H




TEXHOJIOTUH.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI Y CTYIEHTOB JIOJKHBI OBITH C(hOPMUPOBAHBIL:

OT®/TD (npu HANTUUUHU Kop srana PesynbraTel 00y4ueHus
npogcranaapra)/ OCBOCHUS
npodeccruoHaIbHbIE KOMIICTCHIIH
necTBus
YK-2.1 YK-2.1.1
VK-2.2 3HaeT HeoOXOAUMBIE 11l OCYLECTBICHUS
VK-2.3 HpO(i)GCCI/IOHaJIbHOi/'I JCATCIIBHOCTH IIPABOBBIC

HOPMBI ¥ METOJIOJIOTHYECKHE OCHOBBI
NPUHATHS YIIPABICHYECKOTO PEIICHUSI.
YK-2.1.2

YMeeT ucnonb30BaTh METOI0JIOTHUECKUE
OCHOBBI

IPHUHSITHS YIIPABICHYSCKOTO PEIICHUS B
npodeccruoHaTbHON 00JaCcTH

YK-2.2.1

3HaeT METO/Ibl aHAIN3a AJIbTEPHATUBHBIX
pELICHUI JJIs1 TOCTHKCHUS

HAMEUYCHHBIX PE3yIhbTaTOB

YK-2.2.2

YmMmeer pazpabaTbiBaTh

TJIaH, OTPEJICIIATh [EJICBBIC ITAITBI H
OCHOBHBIE HaIlpaBJIeHUs paboT

YK-2.3.1

3HaeT METOUKH pa3pabOTKu Ieu U
3a/1a4 MPoeKTa

YK-2.3.2

Brnageer MmeTonamu onieHKH
MIPOJIOJKUTEIIEHOCTH U CTOUMOCTH MPOEKTA, a
TaK)Ke MOTPEOHOCTH B pecypcax.




OIIK -1.1 OIIK-1.1.1
OIlK-1.2 3HaeT OCHOBHBIE 3aKOHBI W  METOIBI
OIIK-1.3 MaTEeMaTUKH, (PU3HKH,
BBIYHCINUTEIHHON TEXHUKH U
IPOrpaMMHUPOBAHUS.
OIIK-1.1.2
Bnaneer HaBbIKaMU ¢dbopmupoBaHus
KOHIICTITYAJIbHBIX U MPEIINPOCKTHBIX PEIICHUI
IS CO3JaHNs MIPHUKJIATHBIX|
UH()OPMAITMOHHBIX CHCTEM
OIIK-1.2.1
YMeer pemath CTaHIapTHHIE
po(heCCUOHATILHBIC 33Ia4H ¢ TPUMECHEHHUEM
€CTECTBCHHOHAYYHBIX M OOIIEHHKCHEPHBIX
3HAHUH
OIIK- 1.2.2
Bnaneer MeETOoIaMH MaTEMAaTHYECKOTO
aHaian3a
¥ MaTeMaTUYECKOTO MOJICIIMPOBAHHUS.
OIIK-1.3.1
3HaeT TeOPEeTUICCKUE CIIOCOOBI NCCIICIOBAHUS
00BEKTOB MPOo(HEeCCHOHATILHOM IS TCIIBHOCTH.
OIIK-1.3.2
Brnageer HaBpIKaMH ~ AIKCIEPUMEHTAJIHLHOTO
UCCIIEJIOBaHUSI OOBEKTOB MPOdeCcCHOHATHHON
IESITEILHOCTH.
OIIK-6.1 OIIK-6.1.1
OIIK-6.2 3HaeT OCHOBBI TEOPUU CUCTEM M CUCTEMHOTO
OIIK-6.3 aHalM3a, TUCKPETHON MaTeMaTUKH, TCOPUU

BEPOSATHOCTEN U MaTEMATUYECKOU

CTaTUCTUKH

OIIK-6.1.2

3HaeT MeTOo/Ibl ONTUMH3ALUU U

HCCIIEA0BAHUS ONEPALN, HEUETKUX
BBIYHCIIEHUH, MAaTEMaTHYECKOIO U
MMHTALMOHHOI'O MOJIEIIMPOBAHUS.

OIIK-6.2.1

YMeeT NpUMEHATh METObl TEOPUU CUCTEM U
CUCTEMHOI'O aHalIu3a i1 aBTOMaTH3aluy
3a1a4y

MIPUHATHS pELICHUH, aHAJIA3a
nHpopManoHHBIX MOTOKOB B IC

OIIK-6.2.2

YMeeT NpUMEeHATh METObl MATEMATHYECKOTO,
CTaTUCTUYECKOTO U UMUTALMOHHOT O
MOJIETTUPOBAHUS AJIs

pacuera

HKOHOMHYECKOH 3P PEKTUBHOCTH U
HaJIeXHOCTH HH(GOPMALlMOHHBIX CHCTEM H
TEXHOJIOTHH.

OIIK-6.3.1

YMeeT BLINOJIHATD




HWHXXCHCPHBIC paCyYCThl OCHOBHBIX
ToKa3aTejie PE3YJIbTATUBHOCTH

OIIK-6.3.2
BnaﬂeeT HaBbIKaMU MHKCHCPHBLIX PACUCTOB
OCHOBHBIX
oKazaresieu 3P PEKTUBHOCTH y

PE3YJIbTAaTUBHOCTH CO3JAHUS U
pUMEHEHUs HHPOPMAIMOHHBIX CUCTEM U
TEXHOJIOTUH.

2 O0beM U MeCTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

O0beM TUCUMILTUHBI

O6bem auctmrumHbl B 3E 1 akagemuueckux/acrpoHomudeckux yacax — 9 3E (324/243 u).
KonngecTBo akaeMU4ecKux/acCTpOHOMUYECKHX YaCOB, BBIICJICHHBIX HA KOHTAKTHYIO paboTy 10
o4yHO# Qopme 00ydeHust ¢ mpemogaBareneM — 112/84 yaca, Ha CaMOCTOATEIBHYIO pabOTy
obyuaromuxcs — 140/105 yaca,

Mecto nucuuniiuebl B cTtpykrype OIT BO

Hucnummmaa b1.0.04 «MaTteMmatrka) OTHOCUTCS K 0053aTeIbHBIM JUCIUIUTHHAM 0a30BOM 9acTH
yueOHoro 1aHa o Hanpasienuto noarotrosku 09.03.03 IIpuknaanas nndopmartuka.
JucuurumHa u3yvaercss B 1 - 2 cemectpax. OCBOCHHE AMUCIUIUIMHBI ONMUPAETCs HA 00BEM
3HaHUU B 00J1ACTH MaTeMaTUKU CPeHEN CTyIeHH 00pa30BaHuUs.

@DopMbl IPOMEKYTOUHOM aTTecTallMi — YK3aMeH B 1 U 2 ceMecTpax.

2.1. PersiamenT pacnpenenenus BUAOB pador no pucuuniaude ¢ 10T

JlaHHasT JUCIUIUIMHA peaju3yercss C MNPUMEHEHHEeM TUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX
texHosoruit (JIOT). Pacnpenenenue BuaoB y4eOHONW paboOThl, (GOPMATOB TEKYIIETO KOHTPOJI
IpEeACTaBICHbI B Ta0IHUIE:

Buj yueOHoi1 padoThI ®opmat npoBeaeHus

Jlexuyn C npumenenuem JIOT

IIpakTrueckue 3aHATHS C npumenenuem JOT

CamocrosTenbHas pabora Yactuuno ¢ npuMeHenuem JJOT
IIpomexxyTouHas arrecranus C npumenenuem JIOT

DopMbI TEKYLET0 KOHTPOJIA ®opmat npoBeaeHHUs

TectupoBanue B cucteme nucranmmonnoro ooyuenus (CO)
Occe B cucreme nucrannmnonnoro odyuenus (C10)
OTBeT Ha MPAaKTUYECKOM 3aHATUH, y4aCTUE B C npumenennem /JOT

JUCKYCCUHU

JlocTym K cucTeMe AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX OCYIIECTBIAECTCS KaKIbIM 00YyJarOIIUMCS
CaMOCTOATENILHO C JIF0OOTO yCTpolcTBa Ha mopTtaine: https://Ims.ranepa.ru. Ilaponas u noruH K
JTUYHOMY KaOWHETY / po(UIII0 MpeoCcTaBIseTCs CTYACHTY B JiekaHaTe. Bece Gpopmbl Tekyiiero
KOHTPOJIA, MPOBOJHUMBIC B CHUCTEMC JHCTAHIIMOHHOI'O O6y‘IeHI/I$[, OLCHUBAKOTCA B CUCTEMC
JTUCTaHIIMOHHOTO oO0ydeHus. JlocTym K BHUIEO W MarepualaM JIeKIUH TpPeIoCTaBIseTcs B
Te4eHue Bcero cemectpa. Jloctynm K KaxaomMy BHUAYy pabOT M KOJIMYECTBO IONBITOK Ha
BBIMIOJIHEHUE 33aJaHusl TPENOCTaBIsAECTCd Ha OIPAaHUYEHHOE BpEMsl COIJIACHO PErJIaMEHTy
muctuIIuHel, onmyonmukoBanHomy B CJIIO. IlpemomaBarens OIEHHWBAaET — BBITOJTHEHHBIC
oOyuatomumcs paboTel He o3aHee 10 pabounx AHEl Mmociie OKOHYaHUS CPOKA BBITIOTHEHUSI.




3. Conep:kaHue M CTPYKTYpa IMCHHUIJIMHBI
Ounas popma o0yueHust

O0beM QUCHHILTUHEI, Yac. dopma
KonrakTtHas pabora TeKymier
Ne /i HaunmenoBanue tem 00YyJaroIMXCS C 0
- (pazmenoB) Bcero peroaaBareaeM CP KOHTPOIIA
10 BUJaM yueOHBIX ycucpacM
3aHATHI octd
IPOMEKY
1 11 113 K TOYHOH
P p aTTecTail
uu
1 DNeMEHTBI TEOPUU 4 1 1 2
MHOJKECTB.
2 KoHeunbie MHOXKECTBA 4 1 1 2
3 HucnoBble MHOXKECTBA. 4 1 1 5
MHOkecTBa HaTypallbHBIX
quCell
4 [Tose panMoHaIbHBIX 4 1 1 2
yucen. [Tone
JEHCTBUTEILHBIX YHCEI.
[Tone KOMIUIEKCHBIX
qrcen
5 DJIeMEHTHI 6 2 2 5
KOMOWHATOPUKH
6 KoMOuHaToprka 9acTuIl u 4 1 1 2
STYCCK
7 YucnoBbie 6 2 2 2
MOCIIE0BATEIHLHOCTH.
[Tpenensl YUCTOBBIX
MOCIIeI0BATEIbHOCTEN
8 [Mpenen Gysaknmu u ero 4 1 1 2
CBONCTBA
9 HenpepsiBHOCTH 6 2 2 5
byHKINMA
10 [TpousBonHbIE U 6 2 5 5
nuddepeHmaTb
byHKUIMN OTHOM
MepEMEHHOMN
11 Uccnenoanue GpyHkmu 6 2 2 2
METOJIaMHU
g depeHInaIbHOTo
WCYHCIICHUS
12 IlepBooOpa3nas u 6 2 2 2
HEOIPEIETIEHHbIN
WHTETpa
13 OnpeeIeHHBIN HHTETPa 6 2 2 2
(uaTerpan Pumana)
14 [IpouzBoHbIE U 6 2 2 2
Qg QepeHIransl BBICIIAX
nopsiakoB. @opmyna
Telnopa




15 OYHKIMH HECKOIBKUX 6 2 2 2
MIePEMEHHBIX
16 YucnoBsle psiibl 6 2 2 2
17 CreneHHbIE PSIBI 8 2 2 4
18 Paznoxxenue ¢pyHKIui B 8 2 2 4
CTEIICHHOM psifg
19 CucTeMbl TMHEWHBIX 8 2 2 4
YPaBHEHUH C ABYMs U
TpeMsi HeU3BECTHBIMU
IIpome:xyTouHasi aTTecTaNMs 36 IK3aMeH
Bcero 3a 1 cemectp 144/108 [32/24 32/24 44/33 36/27
20 Martpuist 1 9 1 2 6
OTIPENIeNIUTENN TIOPSIIKA
00JbILIErO TPEX
21 MuHopBI 1 9 1 2 6
anreOpanvecKue
JIOTIOJTHEHHUS DJIEMEHTOB
MaTpPHIIBI
22 [TonsiTue paHra MaTpuULIbI 9 1 5 6
23 [IpumeneHnue MaTpuIl K 9 1 2 6
PEIICHUIO CUCTEM
JIMHEVHBIX YPaBHCHUH
24 BekTopHas anredpa B 9 1 5 6
IIPOCTPAHCTBE
25 [TnockocTs 1 npsiMasi B 9 1 2 6
IPOCTPaHCTBE.
YpaBHEHUS TIIOCKOCTH U
IPsIMOi
26 [ToBepxHOCTH BTOPOTO 9 1 2 6
nopsiIKa
27 AOGCTpaKkTHbIE TUHEWHBIE 9 1 2 6
IPOCTPAHCTBA
28 | 25:9:911791 (0):1 31 9 1 2 6
MPOCTPAHCTBA
29 DJIEMEHTBI TCOPHH TPYIII 9 1 2 6
30 Kosb1ia Kj1accoB BEIUETOB 9 2 6
31 [Tons k1accoB BHIUETOB 9 2 6
32 CpaBHeHus C 9 2 6
HEU3BECTHBIM
33 OYHKIMY U ypaBHEHUS B 9 1 2 6
KOHEYHBIX KOJIbIIaX U 10
34 Kosb1iia MHOTO4IEHOB 9 2 6
35 [TocTpoeHne KOHEYHOTO 9 2 6
noys GF(p" ) Ha ocHoBe
KOJIbIIa MHOTOWICHOB
Z, [x]
IIpomexyTouHasi aTTeCTALMA 36 IK3aMeH
Bcero 3a 2 cemecTp 180/135 |16/12 32/24 96/72 36/27
Bcero 324/243 148/36 64/48 140/105 72/54




Conep:xxaHue TUCUUTLTHHBI

Ne i/

HasBanune TeMbI

OcHoBHbIE BONIPOCHI M MOJIOKEHN S, PACKPbIBAKOIIUE
coJiepKaHue TeMbl

DJeMEHTHI TCOPHUU
MHOXCCTB.

Ilouarne MHOXECTBA, CIOCOOBI 3aJaHMsI MHOXKECTB.
Koneunrle n OeckoHeuHBIE MHOXECTBA. [IOAMHOKECTBA.
PaBencTBa nByx MHOXecTB. [Iapagokchl TEOPHUM MHOMKECTB.
[Tyctoe MHOKECTBO. YHuBepcajibHOE MHOKECTBO.
JlomomHuTeIbHOE MHO>KECTBO. 3aKOHBI Moprana.
Omneparuun HaJ MHOKECTBAMHU. O0BbenuHeHHE.
Ilepeceyenune.  JlonmonmHenue. @OpMysbl  BKIIOUYCHUS-
uckimroyeHuss.  [lokpelTus © = pa30uMeHUs  MHOXECTB.
JlekapToBO TpPOM3BEIECHUE JABYX MHOXECTB. buHapHbIe
OTHOIICHHWS Ha MHOXecTBax. CBoiicTBa OHMHApHBIX|
OTHOIIIEHUH. OTHOLIEHUSA MopsIKa. OTHoOIlIEHHS
SKBUBAJICHTHOCTHU. OtobpaxkeHus MHOKECTB.
CIOpBEKTUBHEIE, HHBEKTUBHEIE u OHUEKTHUBHBIE
otoOpakenus. Kommnosuiyst oToOpaxeHuH.

Koneunrie MHOKECTBA

MomHocTh  MHOXecTBa.  MOIIHOCTE  OOBEAMHEHUS
KOHEYHBIX MHOXecTB. IIpaBunmo «cymmel», ¢opmyna
BKJIFOUEHU N -UCKITIOUYCHH. MommHoCTh JIEKapTOBAa
MIPOU3BEICHUS KOHEYHBIX MHOXECTB, MIPaBUIIO
«yMHOXeHUs». KonmuecTBO BCEBO3MOXKHBIX OTOOpa)KEeHUM
IBYX KOHEYHBIX MHOXecTB. Komu4ecTBO OMEKTHUBHBIX
oToOpa’keHH MHOXecTBa caMoro Ha ce0s. MoIHoCTh
MHOECTBA BCEBO3MOXHBIX PABHOMOIIHBIX IOJMHOXECTB
HEKOTOPOr0 KOHEYHOI'0 MHOKECTBA. MOITHOCTh MHOKECTBA
BCEX IIOJMHOXECTB HEKOTOPOrO0 KOHEYHOI'O MHOXKECTBA.
KonnuecTBO BCEBO3MOXKHBIX OMHApHBIX OTHOLIEHUH Ha
KOHEUYHOM MHO)ecTBe. MynbTuMHO)kecTBa. (OCHOBaHUE
MYJIbTUMHOKECTBA. Kparnocts 3JIEMEHTOB
MYJIbTUMHOKECTBA.

YucnoBble MHOXKECTBA.
MHoecTBa HATYypaJIbHBIX
qUCCII

CueTHble MHOXKECTBA. BHYTpeHHHE OWHApHBIE onepaliy Ha
MHOXECTBE HATYypaJbHBIX YHCEN. ACCOIHMAaTUBHOCTh U
KOMMYTAaTUBHOCTh ~ OuHapHbIX  omepauuid.  [lonsTue
HEUTPAaNBbHOTO  JJIEMEHTAa  OTHOCUTEIBHO  OWHApHOH
onepauuu. ['pynmouna. Ilomyrpynma HaTrypagbHBIX YHCEIL.
MHuoxecTtBo 1enbix uucen Z. OOpaTHBIA dIIEMEHT
OTHOCHUTENIHO CJIOKEHWsS Ha MHOXecTBe Z. AOenera
aJIMTUBHAs Tpymma Lensix uuced. JIucTpuOyTHBHOCTH
YMHOKEHHSI OTHOCUTEIbHO clokeHus. Kosblo 1enbix
yucen. JlenMMOoCTh Haleno Ha MHOXECTBE IEIbIX YHCEIL.
[Ipocteie uymcna. OcHOBHasgs TeopeMa apU(PMETHUKH.
Haubonpmmit oOmuit genurens nByx menbix uucen HOJI.
Haxoxnenne HOJI. JlemuMoCTh ¢ OCTaTKOM Ha MHOKECTBE
nenblx  yucen.  AnroputM  EBkimpa. PacmmpeHHbIN
anroput™ EBkiauza.

ITone panmoHanbHBIX
yucen. ITome
JIEHCTBUTEIILHBIX YHCEII.
ITone KOMIUIEKCHBIX YHCEII

MHoxecTBa  MOIIHOCTH  KOHTHHYYM.  KoHTHHYyM
THIoTe3a. AJnreOpandecKkue CTPYKTYPBI:  TPYITIOUIBI,
TpyNIbl, Konbla, mois. llo3unmoHHas — JecsaTU4HAs
cucreMa CUuclieHUs. TpyaoeMKOCTh apu(pMeTHIecKux
neiicteuii.  IlpeoOpa3oBanme  oObIYHON  JOpoOu B
JECATUYHYIO poOb M 00paTtHO. MppanuoHaapHbIe YUCIa.

10



Toukum  ymcnoBoil  mpsaMoil.  AnreOpandeckue  H
TPaHCIICHACHTHbIC 4Yucia. buHapHble onepanuu Ha
MHO>KECTBE JCHCTBUTENLHLIX uncela. KoMIIeKCHBIe Yunciia
M  KOMIUIGKCHAasi  IUIOCKOCTb.  AnreOpanmyeckas W
TPUTOHOMETPUYECKAS dbopma MPEACTABIICHUS
KOMIUIEKCHOTO  yucia. CoONpsbKeHHbIE  KOMIUJIEKCHBIE
yrcna. BHyTpeHHUE OMHApHBIC ONEpaldd Ha MHOXKECTBE
KOMILJICKCHBIX  4mncel. Bo3BegeHume B CTEeHb H
W3BJICYCHUE KOPHS M3 KOMIUIEKCHBIX uyuncesl. Popmyiia

Myagpa.
DIeMEHTBI IToxcuer MOIIHOCTH OOBEAMHEHUS KOHEYHBIX MHOKECTB.
KOMOHWHATOPHKH Pasmemenus  A‘.IlepecranoBku P,. IlepectaHoBku

MHOXKECTBa HarypanbHbIX uucen {l, 2, 3,... n}=1,_n.
HNuBepcun B mepecTaHOBKE MHOXECTBA HATypalbHbBIX
qrcen. YETHOCTh IEPECTAHOBOK W3 MHOXECTBa 1, N.
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3NeMEHTHOro MHOXkectBa {a,,a,, ...8, }, 3aJaluuecs n —

3JIEMEHTHBIMH KOPTEXaMH, B KOTOPBIE KaXK/IBIH i- 3JIEMEHT
a, MHOXKecTBa {a,,d,, ...8,} BXOAUT 1O N, pa3, mpHYeM

n +n, +...+N, =N. Yncao nepecTaHoBOK C MOBTOPEHUSAMU

n!
P(n,n,,...,n))=———. Yucmo Bcex k-a1eMeHTHBIX
nInt..nl
,'n,!..n!
COYETaHUNU U3 N — DJIEMEHTHOTO MHOXECTBA C

—k
noBropeHusiMu Ch

Komb6unaropuka yactuil u
AYeeK

[Ipunoxenne komOuHatopuku K  ¢usuke. Cxema
Makcsemna u bonpimana: YHUCIIO0 croco6oB
pacripenienieHust k pa3nmuuuMBIX YacTHIl IO N Pa3IMYUMBIM
sueiikaM. Cxema bo3e u OiHmITElHa: 4nciao crnocoOoB
pactipenienieHuss Kk  Hepa3nMYMMBIX ~ YacTUL MO n
paznmnuuMbIM guelikam. Cxema @epmu u [[upaka: umcio
CIoco0OB pachpeAeseHuss MO OAHOM K HepazIMuyuMbIX
YacTUIl MO N Pa3MYUMbIM syeiikam. Yucino crnoco6os
pacripenienieHust k pa3nuuuMBIX YacTHIL IO N Pa3IMYUMBIM
s4yeiikaM MpHU YCIOBUU OTCYTCTBHUS MYCTHIX siueek. Hucio
crnoco0oB pacmpeneneHus k HepaznUYMMbIX YacTHIl MO N
pPa3IMYUMBIM SYEWKaM MpU 3alaHHOM KOJIMYECTBE YaCTHUI]
B Kaxaol sueiike. Yucno cnocoOoB pacnpeaenenus k
HEpa3IMYUMBIX YACTHI] IO N HEPAIUYUMBIM SUEHKaM IMPH
3aJIaHHOM KOJIMYECTBE YAaCTHULl B TYEHKaX.

YucnoBble
IIOCJIEJOBATEILHOCTH.
[Ipenenbl YMCIOBBIX
IOCJIENOBATEIILHOCTEN

UwucnoBble mociie10BaTeIbHOCTH. ApudMeTHIeCKre
OTepalny HaJl YUCIOBBIMU MOCJIEI0BATEILHOCTIMHU.
OrpaHuyeHHbIE MMOCIEI0BATEIIBHOCTH. beCKOHEeuHO
OouIbIINe U OECKOHEUYHO Majble IT0CIEN0BATEILHOCTH.
CBolicTBa OECKOHEYHO MaJIbIX ITOCJIEI0BATEIILHOCTEN.
Amnopuu 3eHoHa. beckoHeuHO yObIBaroIas
reoMeTpuyeckas nporpeccusi. MOHOTOHHBIC
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ImocliefoBaTebHOCTH. CXOmsIuecs Iocae0BaTeIbHOCTH.
CBoiicTBa cxoIgaIIuxcd nocienosareabHocTeil. Ilonsarue
IIpeiesa YuciIoBoi nocnenoareapbHocT. CBOMCTBA
MIPECIIOB YUCIIOBBIX TOCIEI0BATEIHHOCTEH.
Heonpenenennrie BeIpakeHUs Mpejiena 4acTHOTO.
3ameuatenbHble npeaensl. Yucro e.

[Ipenen GpyHkuu 1 ero
CBOMCTBA

OyHKIIUN OAHON mepeMeHHOW. MOHOTOHHOCTH ()YHKIIMHA.
O6parnas ¢ynknusa. Komnosunms Gynkiuii. [Ipocreiimme
JJIeMEHTapHble  (QYHKIMH.  OJIEeMEHTapHble  (DYHKIIHH.
[Ipenen ¢ynkumm B Touke. [IpaBblii W JIeBBIA Tpenessl
¢ynkuuu B Touke. [Ipenen pynkuuu npu X —>oo. Teopemsl
0 Jgpenenax (b Kunfl. x 3ameuaTeNbHBIC  IPEICIIBL:
lim —— =1, im|1+=| =e. BeckoHeyHo Maible U
6elkofieuno Gonbiiie dﬁlxunn. CpoiicTBa 0ECKOHEYHO
MaJIBIX u OECKOHEYHO OOJIBIIINX GyHKIMA.
HeomnpenenenHocTy, cBsi3aHHblE ¢ OECKOHEYHO MaJIbIMU U
0EeCKOHEYHO OOIBIIUMH () YHKITHSIMH.

HenpepsiBHOCT QyHKITHI

Paznuunble onpeneneHus HENPEPHIBHOCTU (PYHKLNU B
TOuKe. ApudmeTndeckue AeHCTBH Hajl HEPEPbIBHBIMU
¢bynkuusMu. HenmpepbIBHOCTE CIIOKHON (DYyHKIINH.
HenpepsiBHOCTS 00paTHO# QyHKIMH. HenmpepbBHOCTD
sieMeHTapHbIX QyHKIMHA. OTHOCTOPOHHSAS HENPEPHIBHOCTD.
Touxu pa3peiBa Gpynkun. Knaccudukanus Touek pa3pbiBa
¢bynkuii. CpaBHeHHE OECKOHEUHO MaJIbIX (DYHKITHIA.
beckoneuHo Maible (PYHKIIMH OJTHOTO OPSiIKA MAJIOCTH.
DKBUBaJIEHTHbIE O€CKOHEUHO Majible GyHKUIMU. DyHKINN
Oosiee BBICOKOTO TOpsiika MasiocTu. CBoiicTBa
HENpPEepBIBHBIX Ha OTpe3ke PpyHkuuid. Teopembl
Beiiepitpacce o HeNpepBIBHBIX HA OTPe3Ke (QYHKIIHIX.
Teopema o npomexyTouHOM 3HaueHuu bospnano-Komm.
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[TpousBoaHbie 1
TuddepeHImabl
GyHKIUI o HOU
IIEPEMEHHOMN

[IpounsBoaHas byHKIUN OJTHOM IIEPEMEHHOM.
['eomeTpuyeckuii 1 MEXaHUYECKHI CMBICI TPOU3BOIHOM.
HuddepenuupyemMocts  QyHKIMM B  TOYKE M HA
MIPOMEKYTKE. HenpepsiBHOCTB muddepeHrpyeMoi
GyHKIMU. OnHOCTOPOHHSS muddepeHIpyeMOCTb.
[lonatue OeckoHeuHoW  mpou3BoaHOH. [Ipom3BoaHas
cinoxHoi Qynkuuu. IlpomsBoanast oOpaTtHON (yHKUIHUU.
[IpaBuna auddepeHurpoBaHus anredpanyeckol CyMMBI,
MPOM3BEICHUST W 4YacTHOTrO JBYyX ¢yHKknmid. Tabmuna
MIPOU3BOJHBIX MPOCTEUIINX DJIEMEHTAPHBIX  (DYHKLIHH.
Huddepenuman  GyHkuuu. MHBapHaHTHOCTH  (HOPMBI
3anucu nuddepennuana. [IpubnukeHHbIE BBIYUCICHUS C
ITOMOLIBIO middepennnana. PackpeiTue
HeonpeneneHHocrel. [Ipasmiio Jlonurans.
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Hccnenoanne GpyHKInu
METOaMH
nuddepeHIaIbHOTO
UCUHCITICHUS

YcnoBue moctostHCTBa (YHKIWHU. Y CIOBHE MOHOTOHHOCTH
GyHKIMU. Teopema Jlarpanxa. Kputnueckue
(cTarrmoHapHbIe) TOYKHA PYHKITUU. Y CIIOBHS CYIIIECTBOBAHMS
crarmoHapHod  Touku  QyHkiuu. HeoOxomumeie 1
JOCTaTOYHbIE  YCJOBUS  CYIIECTBOBAaHHUA  HKCTPEMyMa
(GyHKIIMM B TOuYKe. BBIMYKIOCTH W BOTHYTOCTH TIpaduka
¢ynkuuu. Touku nepern6a rpapuka GyHKIHMH. ACUMITOTHI
rpapuka ¢yHKUMUA. [OpuU3OHTaNbHBIE M BEPTHKAIBHBIC
acuMnToThl Tpaduka ¢yHkuu. Cxema HcCIeAOBaHUS
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¢byHkuuidi u moctpoeHue ux rpapukoB. HauGombiiee u
HavMeHbIIIee 3HaueHHe (QYHKIIMN Ha OTPE3Ke.
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[TepBooOpasnas u
HEOIpeICTICHHbIN
UHTETpaI

[lonartue mnepBooOpa3Hoil s (GyHKIMW, 3aJaHHON Ha
uHtepasie. CpolicTBa nepBooOpasHbix. HeomnpeneneHHsii
uHTerpad (QyHKIuUM Ha uHTepBaje. OCHOBHBIE CBOWMCTBA
HeolnpeAeleHHoro uHrerpana. (CBONCTBO — JIMHEHHOCTH
HEOIIPEJeJICHHOI0 ~ MHTerpaiga.  Tabmuma  OCHOBHBIX
HEONpEACIEHHBIX  MHTerpasioB.  OCHOBHBIE  METOJBI
MHTErpupoBaHus. MHTErpupoBaHue 3aMEeHON IEPEMEHHOM.
WNHuterpupoBanue 1o 4acTsM. WNuTterpupoBanue
palMoHaNbHBIX BbIpakeHUM. IlpocTbie 1pobum u  ux
HUHTErPUPOBAHUE. WuTerpupoBanue HEKOTOPBIX
BBIpQ)XEHUI, coJlepKallluX TPUTOHOMETpUYECKHE (DYHKIIMH.
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OrnpesesieHHbI HHTErpall
(uaTEeTpan Pumana)

l'eomeTpuueckass M KUHEMaTU4ecKass HWHTEpIpeTaIus
onpeAeseHHoro uHrerpana. Ilnomanbs KpuUBOJIMHENHHON
Tpareyy, OrpaHMueHHON TpaduKoM (YHKINH, 3aTaHHOM
Ha orpe3ke. VMHTerpanbHble cymMMbl (cymMMmbl Pumana) u
cymmsl JlapOy. HeoOxoauMeie yciaoBUS HHTETPUPYEMOCTH
¢bynakuii. Knaccel unTerpupyemsix ¢ynkiuii. CBoiicTBa
onpeneneHHoro  uHrterpana.  ®opmyna  Herorona-
JleiiOnuua. BeluncieHne ONpeAEIeHHOro HHTerpana.
3aMeHa TMEepeMEHHOW B  ONPEAEIIEHHOM HHTErpale.
WHTerpupoBanue 1o 4acTsM B ONPEACIEHHOM HMHTErpale.
HecoOcTtBenHnbie nnTerpaisl. HecoOcTBEHHBIE MHTETPATIBI C
O0eckoHeuHbIMU TpenenaMu. HecoOCTBEHHBIE HHTErpalibl
OT pa3pbIBHBIX QYHKIIUI
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IIpousBoaHbie U

TG depeHIanbl BHICIINX
nopsiakoB. @opmyna
Tennopa

OnpeneneHne  NPOM3BOAHBIX  BBICIIMX  TOPSIIKOB.
[Ipon3Bo/HbIE BBICIIMX TMOPSAKOB OT alredpanyeckou
CyMMbl IBYX (GyHKUMHA. [Ipon3BoHBIE BBICIINX MOPSAIKOB
OT NpPOU3BENEHUS U YaCTHOrO ABYX (QYHKUMH, dopMyna
Jleitonuua.  JIuddepeHunansl  BBICHIMX — HOPSIKOB.
®opmyna Telnmopa migs MHOrowieHa. PasioxeHne
npou3BosibHOW  QyHKMM 1o Qopmyne  Teitnopa.
Octarounblii uneH ¢popmynsl Teinopa. OcTaTOYHBINA YieH
B (popme Ileano. OcraTounsiit uneH ¢opmynsl Teinopa B
dbopme Jlarpamxa. ®opmyna Maknopena. [Ipumenenue
dbopmynber  Teitnopa ans TpUONMIKEHHBIX BBIYUCIICHHM.
Brluncnenue 3Ha4yeHus YUCNa € ¢ 33JaHHOM TOYHOCTBIO.
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DYHKIMN HECKOJIBKHUX
TIEPEMEHHBIX

Ilonatne ¢GyHKIMM HECKOJBKUX IepeMeHHbIX. IIpenen
(GYHKIIMM ~ HECKOJBKMX  TEPEMEHHBIX B TOYKE.
HenpepbIBHOCTh (QYHKIIMM HECKOJIBKHUX IE€PEMEHHBIX B
Touke. YacTHbIE TPOM3BOJHBIE (YHKIUHA HECKOIBKUX
nepeMeHHbIX B Touke. [uddepeHumupyemocts (GyHKINH
HECKOJIbKUX TIEPEeMEHHBIX B TOYKe. HeoOxomumble U
J0CTaTOuHbIe yclIoBHS aupdepeHIupyeMocTd (QyHKIUH
HECKOJIBKUX IIEPEMEHHBIX B TOYKE. ITosHbIi
muddepeHan  QyHKIUH HECKOJIBKUX IEPEeMEHHBIX B
TOYKE. Heob6xoaumoe yCIIOBHE CYIIECTBOBAHHS
SKCTpeMyMa (DYHKIIMM HECKOJIbKHX MEPEMEHHBIX B TOUYKE.
Matpunia  T'ecce  QyHKIMM  ABYX  NEPEMEHHBIX.
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Kpurtnueckue (cranmoHapHBbIE) TOYKHU byHKIIH
HECKOJIbKUX NepeMeHHbIX. HambGonbliee um HaumeHbluee
3HaYeHWe (YHKIUU JBYX TII€PEMEHHBIX B 3aMKHYTOM
obJacTH.
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YHucnoBble psbl

OcHOBHBIE  ONpENEIICHUsT TEOPUHM YHUCIOBBIX  PSIOB.
CxonuMoCTh U CyMMa 4HMCIIOBOro psana. Cxonsuigecs u
pacxopsiuuecss 4ucioBble psabl. CBOMCTBA CXOZISIIMXCS
psamoB. AnreOpanyeckass CyMMa  YHCJIOBBIX — PSIOB.
IIpousBenenue uucinoBoro psaa Ha yuciao. HeoGxoaumoe
YCIOBUE CXOOUMOCTH psAjga. JloctaToyHoe yCIOBHE
pacxoauMoCcTH 4uciaoBoro pszaa. I[lpusHaku cpaBHEHUS
CXOAUMOCTH  TIOJIOKMUTEIBHBIX  YHUCIOBBIX  PSJOB.
[IpenenbHblli IpU3HAK CPABHEHUS MOJIOXKHUTEIBHBIX PAIOB.
[Ipuznak Hamnambepa CXOJIUMOCTH psna c
IIOJIOKUTENbHBIMU wiIeHaMu. [Ipusnak Komm cxonumocTu
psla C TOJIOKUTEIBbHBIMA WiIeHaMH. IHTerpanbHbIin
npuszHak  Komm-Maknopena  cxoguMocTd — pspa  C
[IOJIO)KUTEIbHBIMUA  YJICHAMH. 3HAKOIEPEMEHHBIE DSI/IbL.
AOGCoutoTHas M YCIIOBHAs CXOAMMOCTb 3HaKOIIEPEMEHHOTO
psna. Ilpusnak JleliOHMIIA CXOTUMOCTH 3HAKOIIEPEMEHHOTO
psaa.
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CrernieHHBIE pAAbL

@ yHKIINOHAIBHBIN pan. Ob6uacth CXOJIMMOCTH
(GyHKIMOHATBHOTO  psifa. AOCOIIOTHAasE — CXOJUMOCTb
¢yskuoHansHOoro psaa. CreneHHsle psaael. Teopema
AbGenss 0 CXOAMMOCTH CTENeHHbIX psaoB. OO6nacTh
CXOIMMOCTH CTeneHHoro psaa. Pammyc cxoxmmoctu
cTenmeHHoro  pspa.  CBolcTBa — CTENEHHBIX  PSAIOB.
WurterpupoBanne u auddepeHmpoBaHne CTENEHHOTO
psna B obmnactu ero cxonumoctu. Psin Teitnopa dyHkiuy,
HMMEIOIIEH MPOU3BOJAHBIE JIIOOBIX IMOPSIIKOB B HEKOTOPOM
obnactu. Psan Maxiopena GyHKIUH. Y CIOBUS CXOJUMOCTH
psga  Teitmopa  QyHkumu K 3TOM  (QyHKIUH.
EnuHcTBEeHHOCTD pasnoskeHust GpyHkiuu B psin Teinopa.
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Pasnoxxenue ¢pyHKIMii B
CTEIIEHHOM P

Paznoxenune ¢yHKuul y=e"B CTemeHHOW psi.I.
Paznoxenue ¢yHkmit y=Sin X B CTENEHHOW ps.
Paznoxxenne ¢yHkmmii Y=COSX B CTEHNEHHOW psI.
Paznoxenune dynkuuit y= (1+ x)“ B CTENCHHOW psI.
Paznoxenune dynkiumii Y =In (1+ X) B CTCIICHHOM psL.

o Sin X o
Paznoxenue pyHkuii y = B CTEIIEHHOH DS,
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Cuctembl TUHEHHBIX
YpaBHEHUH C IBYMSI U
TpeMsI HEU3BECTHBIMU

PaBHOCUIIBHBIE cHCTEMBI ypaBHEHHM. OCHOBHBIE CBOMCTBA
PaBHOCUJIIBHOCTH CHCTEM YpaBHEHHU. PemieHne cucrembl
JIMHEWHBIX ypaBHeHHMH MmeronoM [Iaycca. dopmyiibl
Kpamepa mig cucreM JMHEHHBIX YpaBHEHUH C JBYMs
HEU3BECTHBIMU. YCJIOBHE €IWHCTBEHHOCTH PELICHUS
CUCTEMBI JINHEWHBIX YPaBHEHUU C JBYMS HEU3BECTHBIMH.
HavanpHO€ 3HAaKOMCTBO C MATPULIAMU U ONPEACITUTEISIMHU.
Onpenenurenu BTOPOro M TpeThero mnopsaka. [IpaBuiia
BBIYHMCIICHUS ONIPEIEIUTENIEH BTOPOTO U TPETHETO MOPSIIKA.
CpolicTBa onpeAenuTeae KBaJApaTHOM MaTpullbl 3-TO
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nopsanka. @dopmynsr Kpamepa st cucteM JIUMHEHHBIX
YPaBHEHUN C TPEMS HEM3BECTHBIMHU.
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MaTpuIlsl ¥ OIIpeIeTUTENH
nopsiika O0JIBIIETO TPEeX

OnpenenieHne TOHATHA 4YHUCIOBOM MaTpuilbl. CrocoObl
3anmucu M 0003HAYeHHs] MaTpHIl MPOU3BOJIBHOTO pa3Mmepa.
bunapnas  omepauus = CIOXKEHUS  HAa  MHOYKECTBE
OJIHOpa3MEpHBIX MaTpuL. KoMMmyTaTuBHOCTB u
aCCOLIMAaTUBHOCTL CIIOKEHUs Marpul. HeurtpansHas u
IIPOTUBOIIOJIOKHA MATpPULBl IO CIOXKEHHI0. ['pymnna
MaTpul 1o ciiokeHuto. IIponsBenenne MaTpuipl Ha YUCIIO.
JucTpuOyTUBHOCT YMHOXXEHHS OTHOCHTEIBHO CIIOXKCHUS.
Bo3MoxkHOCTh  yMHOXKEeHMST AByX MmaTtpull. (CBoiicTBa
omepanuyd  yMHOXKEHHS ~ MaTpull  (accOUaTHBHOCTb,
OJIHOCTOPOHHSS TUCTPUOYTUBHOCTB ). KBanpartusie
Marpuulbl. EauHuunbsle  wmatpuipbl.  TpaHcrOHHpOBaHUE
matpun.  CBolicTBa  omepaluy  TPaHCIOHUPOBAHUSL.
Cummerpuunble Marpulbl. OmnpenenuTenb KBaIpaTHON
MaTpULbI MIPOU3BOJIBHOTO nopsiaKa. CBoiicTBa
onpeaenuteneid.  OmnpenenuTens  NPOU3BEACHUS  ABYX
MaTpull.

21

MuHOpEI U
anreOpandecKue
JIOTIOJTHEHHUS AJIEMEHTOB
MaTpHIbI

Munop snemeHTa Marpulbl. Pa3snoxeHue omnpenenntelis
MaTpullbl 10  HEKOTOPOM  CTPOKE WM  CTOJOLYy.
Onpenenurens TpeyroJbHOM Mmarpuupl. Onpenenurens
0s104HOM KBazpaTHOW Marpuibl. [logmaTpuiel HCXOAHOM
MaTpuilsl. KBaspaTHble moaMaTpuIlbl, CIOCOO W3 3aJaHMS.
MuHOp  MaTpuibl,  COOTBETCTBYIOIIMH  HEKOTOPOH
KBagpaTHOW  monMarpuue.  OmpeneneHue  oOpaTHOMN
MaTpUIbl. YCIOBHS CYIIECTBOBaHUS OOpPAaTHOM MaTpPHUIIBIL.
HeBbipoxkienHple  kBajpatHble  maTpuilbl.  CrocoObl
HaxoXJAeHUs o0paTHbIx MaTpull. CBoiicTBa 00paTHBIX
MaTpul. MynpTHUIUIMKaTUBHAs TIpynna OJHOPa3MEPHBIX
KBa/IPAaTHBIX HEBBIPOXKJACHHBIX MATPHIL.

22

[TonsTue paHra MaTpHuIbI

Onpenenenne paHra MaTpuipsl 4Yepe3 MOpPSAJOK €€
HEHYJIEBbIX MHHOPOB. OJIEMEHTapHBbIX IpeoOpa3oBaHuM
Marpull. HeuwsMeHHOCTp paHra wmartpul 0OpU  UX
3JIEeMEHTapHbIX NpeolOpa3oBaHusaX. CTyneHYaTble MATPHUIIBL.
Kanonnueckne  marpunbl. IlpuBenenne  Marpun K
KaHOHMYeCKOH (opme. YMHOXEHHE Ha 3JIeMEHTapHbIe
Marpuilbl.  JluHeliHbIE  KOMOWHAIMM W JIMHECWHBIC
COOTHOILEHUS MEXAYy CTpokamMH (WIH  CTOJOLAMM)
Marpuilpl.  JIMHEHHass  3aBUCUMOCTb W JIMHEWHad
HE3aBUCHUMOCTb CTPOK (CTO0110B) MaTpuisl. CBsA3b paHra
MaTpULlbl C JIMHEHHBIMH COOTHOLIEHMSIMH MEXIy €€
CTpOKaMH (cronbmammn). bunapuoe OTHOIIICHUE
SKBUBAJIEHTHOCTH Ha MHOXecTBe Martpul. CBolicTBa
OTHOIIECHHS SKBUBAJICHTHOCTU MaTPHIL.
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[IpumeHeHnue MaTpuil K
PEILIEHUIO CUCTEM
JIMHEWHBIX YpaBHEHUMN

OcHOBHasl M paclIMpEHHas MaTpUllbl CUCTEMBI. Bekrop
CBOOOJHBIX  YJICHOB H  HEW3BEeCTHhIX. Kpurepuit
COBMECTUMOCTH CUCTEMBI JUHENHBIX ypaBHeHUH (Teopema
Kponekepa-Kanenmn). YcnoBue €IMHCTBEHHOCTH
pelleHns CcUCTEMBl JMHENHBIX YypaBHeHMH (Teopema
Kpamepa). CBeneHue COBMECTUMOW CHCTEMBI JIMHEHHBIX
YPaBHEHUH C YHMCIOM HEU3BECTHBIX, IPEBBHILIAIOIIMM PaHT
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MaTpullbl cucrteMbl K caydaio Kpamepa. MuoxkectBa
peuieHuid, oOmiee  pelieHue  CHCTeMbl  JIMHEHHBIX
ypaBHeHu. OHOPOJIHASL CUCTEMa JTMHEHWHBIX ypaBHEHHII.
OyHAaMEHTAJIbHAsE ~ CHUCTEMa  PEIICHUH  OJHOPOJHOMU
cucTeMbl ypaBHeHUH. CTpyKTypa peLlI€HHHl COBMECTHBIX
CUCTEM JIMHEHHBIX YpaBHEHUI 0011ero BUA.
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Bekropnas anrebpa B
IPOCTPAHCTBE

JlekaproBa cucTeMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunataele ocM M KOOpPAMHATHBIE  IIJIOCKOCTH.
Koopaunarsl  Todyek  mpocrpaHcTBa.  Bekropa B
MIPOCTPAHCTBE. PaBencrtso, KOJUIMHEAPHOCTh u
OpPTOTOHAJILHOCTH BEKTOPOB B IpocTpaHcTBe. Cllo)KeHHe
BEKTOPOB. YMHOXKEHHE BeKTopa Ha uyucio. [Ipoexkuuns
BEKTOpa Ha KOOPJMHATHYIO OCh, YIOJI MEXJIY BEKTOpamH,
CKaJsipHOEe  mpousBeneHue. [IpocTpaHCTBO  BEKTOPOB.
KomiianapHele U HEKOMIUIAHAPHBIE CUCTEMBI BEKTOPOB.
[IpencraBnenrie  BeKkTOpa  JTUHEHHOW  KOMOHWHAIIMEH
HEKOMIUTAHAPHBIX BEKTOPOB. basuc BEKTOPHOI'O
npoctpanctBa. OproroHaneHbiii  6a3uc. KoopauHatel
BeKTOpa B  (puxcupoBaHHOoM  Oasuce. BekrTopHoe
mpousBeieHne BeKTOpoB. IlpaBplii W JeBbId  0a3uCHI
BEKTOPHOI'O ITPOCTPAHCTBA.
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IInockocTs U npsimast B
MPOCTPAHCTBE. Y PABHECHUS
IIJIOCKOCTH U NPSAMOU

OOmee ypaBHEHHE IUIOCKOCTM B  IPOCTPAHCTBE C
(UKCUPOBaHHBIM OPTOHOPMHMPOBAHHBIM 0a3uCcoM.
VYpaBHeHHe IUIOCKOCTH, IpoXoAsen gyepes
(uKCUpOBaHHBIE TOYKM HPOCTPAHCTBA.  YpaBHEHHE
IUIOCKOCTH B oTpe3kax. HopmanbHOe  ypaBHEHHE
TUIOCKOCTH.  [lapajulenbHOCTh M MEPIEHAUKYISIPHOCTD
IUIOCKOCTEH B HPOCTpPAHCTBE. YCIIOBHS MapajieIbHOCTH,
NEPIEeHANKYIIIPHOCTH W COBIQJCHUS  IJIOCKOCTEH.
VYpaBHeHUs NPSAMON JIMHUU B MPOCTPAHCTBE, MPOXOIAIIEH
yepe3 3aJaHHYyI0 TOUYKY MapaijieabHO (PUKCHPOBaHHOMY
BEKTOpY (KaHOHMYECKOE YpPaBHEHHUE). YPaBHEHUS MPSIMOil
JMHUA B TIPOCTPAHCTBE, MPOXOIAIICH Yepe3 /IBE 3aaHHbIC
TOYKHU.

26

HOBerHOCTI/I BTOpPOIo
nopsiaKka

OrnpeneneHne MOBEpXHOCTH BTOPOTO MOPsAJIKA B
MIPOCTPAHCTBE C (PUKCHUPOBAHHBIM OPTOHOPMHPOBAHHBIM
6asucom. [IpencraBnenre noBepxHOCTEN BTOPOTO MOPsIIKA
B BUJI€ KAHOHWYECKHUX yYpaBHEeHUH. Diuncoun (cdepa) u
ero paznudHbie cedeHus. OTHOTOMOCTHRIN TUTIEPOOTIONT 1
€ro pa3JIMyHble cedeHUs. J|ByONOCTHBIN runepooon u
€ro pa3au4Hble CEYEHUs. DIUTMNTUHYECKUN KOHYC U €T0
pa3IUYHbIE CEYEHUS. DIITMNTUYECKUNA HUIMH]P U €T0
pasnuuHble ceyeHus. ['unepOooaudeckuii LUIMHAP U €T0
pasnuuHble cedeHus. [lapabonnyeckuil UIUHAP U €T0
pa3IuyYHbIe CeYeHUs. DIUTMITUYECKUN TapaboIonu 1 ero
pasnuuHble ceyeHus. ['unepbonnyeckuii napabonona u ero
Pa3IUYHbIC CEUCHMUS.

27

AOCTpaKkTHbIE JIMHCHHBIC
NPOCTPAHCTBA

OmpeneneHne JUHEHHOTO MPOCTPAHCTBA HaJ — MOJEM.
[IpuMepsl JIMHEWHBIX TPOCTPAHCTB. ApHPMETHYECKHE
npoctpanctBa  P", P™-  jmHeiinble  mpocTpaHCTBA
YHUCIOBBIX MaTpUIl CTPOK (CTONOIOB) HaA  TOJIEM
EUCTBUTENBHBIX uyncell. OOmme CBOWCTBA DIIEMEHTOB
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aOCTpaKTHBIX JIMHEHHBIX TMPOCTpaHCTB. OTOOpakeHUs
JUHEHHBIX  MPOCTPAHCTB, COXPAHAIONINE  PE3YJIbTAThI
OWHAPHBIX OMepanuii: ToOMOMOPPU3M U  HU30MOpdH3M.
JIuHeliHast 3aBUCUMOCTh BEKTOPOB aOCTPAaKTHBIX JTMHEHHBIX
npoctpancTtB. ba3ucel M pa3MepHOCTh  JIMHEMHOTO
npocTtpancTBa. KoopauHaTel BEKTOPOB B (PUKCHPOBAHHOM
6azuce. opmynbl npeodpazoBaHus KOOPIMHAT BEKTOPOB
npu u3MeHeHuu Oasuca. HM3omopdusm oIHOpa3ZMEpHBIX
JUHEMHBIX NPOCTPAHCTB HAJ OJHUM U TEM XKE IOJIEM.
[ToanmpocTpancTBa JHMHEWMHBIX MNPOCTpaHCTB. JIuHelHbIe
000JI0YKH.

28

EBKIIMIOBBI IPOCTPAHCTBA

BBeneHue onepanum ckajasipHOro IIPOU3BEIECHUS BEKTOPOB
JUHEHHOTr0 MPOCTPAHCTBA HAJ MOJIEM JEHCTBUTENbHBIX
yucen. CBONCTBA CKAIIPHOTO TIpou3BeneHus. Onpeaenenne
€BKJIMJ0BA [TPOCTpaHCTBA. BBeeHue 1uH BEKTOpOB
€BKJIUO0BA MTPOCTPAHCTBA (HOPMUPOBAHUE TIPOCTPAHCTBA).
CaoiicTBa HOpMBI BEKTOPOB. BBeneHue paccTostHust
(MEeTpuKH) MEXy BEKTOPaAaMH HOPMHPOBAHHOTO €BKJIUI0BA
npocTpancTBa. CBONHCTBA paCCTOSHUSI MEXKAY BEKTOPAMHU.
CooTHo1IEHNS MEX/1y HOPMaMH JIBYX BEKTOPOB,
HepaBeHcTBO Komm—byHsikoBckoro. Yron mexay
HEHYJIEBBIMHM BEKTOPAaMU €BKJIM10Ba IPOCTPAHCTBA.
OproronanbHOCTh BeKTOpoB. HezaBucumocThb
OpPTOTOHANILHBIX BEKTOPOB. OpTOHOPMHUPOBAHHBIE OA3UCHI
€BKJIMIOBBIX MpocTpaHcTB. [loanpocTpaHcTBa eBKiIMI0BA
IIPOCTPAHCTBA U UX OPTOTOHAJIBHBIE TOTOJIHEHHUS.

29

DNEMEHTBI TEOPUH IPYIII

I'pynnougsl.  3amanue rpynmoujga Ttabmunei  Konm.
[onyrpynner u  rpynmbel. CBoilcTBa HEWTpalbHBIX U
oOpaTHBIX  3JeMeHToB  rpymmbel. ['omomopdusm  u
n3omoppusm rpymmn. [oarpynmer rpynn. Iloctpoenue
noaArpynn  cuctemamu  oOpasyromux.  [lopoxinenue
LIUKIMYECKOW TOATPYNIBl €IMHCTBEHHBIM OOpPa3yIOIIHUM.
[Topsimok oOpasyromero snementa. CBONCTBa KOHEYHBIX
MOPAIKOB. Pa3znoxeHue Ipynnsl B CMEXHBIE KJIacChl IO
noarpynne. Teopema Jlarpanyka. HopmanbHble nenutenn
rpynni u  ¢akrop rpynmnsl. ['pynma  MOJCTaHOBOK.
Pa3nokeHre moACTaHOBOK B IIPOU3BEIACHUE HE3aBUCHUMBIX
LAKJIOB. [uknoas CTPYKTypa MOJICTAHOBKH.
[IpencraBnenne NOJACTaHOBOK B BUAE NPOU3BEACHUS
TpaHclo3uUMi. YeTHple M HEUYETHBIE IOACTAHOBKH.
Cummerpuueckas " 3HaKOIEpEMEHHAas rpymnma
IIOJCTaHOBOK.

30

Kosnpa ki1accoB BEIUETOB

Onpenenenust U npumepbl Kozerl. OCHOBHbIE CBOWMCTBA
AJIEMEHTOB KOJbIla. KOMMyTaTHBHOE KOJBIIO C €AMHUIICH.
OTHOIIEHHE CPaBHUMOCTH IEJbIX YHCET IO MOJYIIIO
HatypainbHOro ymucna. Ilpocrteiimne cBoiicTBa OTHOIIEHUS
CPaBHUMOCTH JBYX NEIBIX YHCENT IO MOAYT0 m.
I[OK&?»B.TQJIBCTB& paSHI/I‘IHBIX HpI/I3HaKOB JCIIMMOCTHU
HaTypaJbHBIX 4ucen. Kiacchl BBIYETOB MO MOIYJIO m.
[TonHas cuctema BbIYETOB 10 MOAYJ0 m. [lonHas cucrema
HAUMCHBIIINX HeOTpI/IL[aTCJIBHBIX BBIUCTOB. B3aI/IMHO
MPOCTHIE KJIACChl BEIYETOB. [IpuBeeHHas cCCTEMa BBIUETOB
nmo wmonaymo m. OmnpeneneHue OWHAPHBIX —OMNEPAIIHid
CJIOKCHHUS U yMHO)KeHI/Iﬂ HAa MHOXCCTBC KJIACCOB BBIUCTOB
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mo MOAYyJir0 m. I[eJII/ITCJII/I HYJI1 B KOMMYTAaTHBHOM KOJIbIIC
KJIACCOB BbIYCTOB I10 MOAYJIIO 1.

31

ITons K71accoB BEIUETOB

Ompenenenust u npumepsl nojed. OCHOBHBIE CBOMCTBA
aneMeHTOB nosisd. Koneunsle 1 6eckoHeunsle mos. Kiaccel
BBIYETOB IO MOJYJI0 M — KJIacchl 3KBUBAJIEHTHOCTH.
@DakTOp-MHOXKECTBA BCEX M  KJIACCOB  BBIUYETOB  C
COOTBETCTBYIOIMMHM  MHIYLUUPOBAaHHBIMM  OMHApHBIMHU
onepauusMyu. YCIOBUE MYJIbTUIIIMKATUBHOM 0OpaTuMocTu
KJIACCOB BBIUETOB II0 MoAyJt0 m. HarypanpHble KpaTHblE
JJIEMEHTOB IIOJISI U Xapakrepuctuka noss. llossa HyneBon
XapaKTEPUCTHUKHU. beckoneunoe oJie HEHYJIEBOU
xapakrepuctuku. Ilonarne mnpocroro mnoasa. CBolicTBa
XapaKTEPUCTUKU KOHEYHOIo mouid. MyJlbTUIIMKAaTUBHAS
rpynna kKoHeuyHoro mnoiisl. [loHsTue nopsiaka HEHYJIEBOTO
3JIeMEHTa KOHeyHoro nojsi. CBoiicTBa NOpsKa HEHYJIEBOTO
aneMeHTa KoHeyHoro mons. [loHsTHe nepBooOpazHOro
KOpHS 1O MOAyIl0 m (IPUMUTUBHOTO 3JIEMEHTA).
[MKINYHOCTD MYJIBTUIUIMKATUBHOM TPYIIBI KOHEYHOI'O
OJIS.

32

CpaBHeHus ¢
HEU3BECTHBIM

OmnpeneneHyue CpaBHEHUS MO MOJYJIO M C HEM3BECTHBIM.
Pemenus cpaBHEHHS IO MOXLYJII0 M C HEU3BECTHBIM.
PaBHOCWJIBHOCTE ~ CpaBHEHHMH 10 MOAYII0O m  C
HEU3BECTHBIM. JIMHEIHBIE CpPAaBHEHHSA II0 IIPOCTOMY
MOAYID m  C HEU3BECTHBIM. Hcnons3oBanue
pacmiMpeHHoro anropurma EBkimma s pelieHus
JIMHEWHBIX CPAaBHEHUM IO MOAYII0 M C HEHU3BECTHBIM.
Omnpenenenve ¢Qynknun Oinepa. CpoiicTBa (QyHKIMH
Olinepa. CnocoObl BBIUMCIEHMS] 3HAYEHUH (QYHKIIHMH.
Teopema Ditnepa. Manas teopema @epma. HMcrnonb3oBanue
3HaHUW TeopeMbl Dilyiepa U Majnoi Teopembl Pepma Mpu
pELICHNN JTUHEUHBIX CpaBHEHUI MO MoayiI0 m. CHCTEMBI
CpaBHEHUW ¢ Heu3BeCTHbIM. CBeleHHE JIMHEWMHOTO
CPaBHEHUs C HEHU3BECTHBIM II0 COCTABHOMY MOZYII K
CUCTEME JIMHENHBIX CPAaBHEHUH 10 IPOCTHIM MOJYJISIM.

33

OyHKIUU U ypaBHEHUS B
KOHEYHBIX KOJIbIIaX U MO

[Tonatne ogHOCTOpPOHHEW KpHNTOrpaduyeckor (yHKIUH.
OcHOBHBIE CBOMCTBA  OJHOCTOPOHHUX  (YHKIUH.
IToka3zatenbHast GyHKIMSA HA MHOXKECTBE KJIACCOB BBHIYETOB
[0 MOJYJIF0O M C LEJNbIM HEOTPULIATEIbHBIM [TOKa3aTeJIeM.
TpeboBanus, peIbsBIseMble K OCHOBAHMIO
nokazatenbHOM  (yHKmmH.  Omneparnus — BBIYUCICHUS
JHMCKpeTHOro JiorapudMa B KOHEYHOM Tmone. HWHpaekc
LEJ0ro 4YHciaa C LEeNbIM OCHOBaHHEM I10 MOJYJIIO0 m.
Hcnonp3oBanue moka3aTeabHONH OJHOCTOPOHHEH (PyHKIMH
MOJIYJIbHOM apu(METHKH npu pereHuH
Kpunrorpaguueckux 3agad. Kpunrorpaduueckas cxema
OTKPBITOTO PaCHpeieNeHUs] KPUNTOrpapUUecKuX KIoUei
Juddu n Xemimana.
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34 Komnbia MHOro4sieHOB

OnpeneneHne MNOHATHS MHOTOWIEHa Haja 1noneMm  P.
Crenenb MHOrouseHa. BBeaeHue craHIapTHBIX orepanui
Ha MHO’KECTBE MHOT'OYJICHOB. [Toctpoenue
KOMMYTaTUBHOTO KOJIblla MHOTOYJICHOB C eauHulen P[x].
VYHutapHble  (KQaHOHMYECKHWE WIM  HOPMHPOBAHHBIE)
MHOrowleHsl.  Bompocsl  genumoctH B KOJbILE
MHOroujeHoB Haja mnoieMm. CBoicTBa  JEIMMOCTH
MHOTO4JIEHOB Haj mojeM. Haummensiiee oOiee KpaTHOE
MHOT'OYJICHOB. Haubonpmmii o0mumit JEJINTENb
MHOTI'OWIEHOB Haja 1mosneMm. Agjroput™ EBkimna s
MHOrouwieHoB. PacmmpeHHsli anroputm EBkimpa i
MHOrowieHoB. HempuBoauMmele Haja IMOJIEM MHOTOYJICHBI.
Pa3noxxeHne MHOrowieHa B NPOU3BECHUE HEMPUBOAUMBIX
HaJ nojeM MHorowieHoB. Kopuu MHorousnena. Teopema
besy. OcHoBHasi TeopeMa anreOpsl.

35 [TocTpoeHre KOHEUHOTO
HOJIsI GF(p") Ha OCHOBE
KOJIbIIa MHOTOYJICHOB

Z,[x]

bunapHoe OTHOIIEHHE CPAaBHUMOCTH JJIEMEHTOB KOJbIla
MHOT'OYJICHOB MO MOJYJI0 HEKOTOPOTO (PMKCHUPOBAHHOTO
HEMPUBOJUMOTO  MHOTOYJICHA f(x) CTCIIEHH 1.
Pednexcns, cuMMerpusi M TPAH3UTHBHOCTH OTHOIICHHS
CPaBHHUMOCTH IO  MOJYIJIO f(x). AmHarnorust  co
CPaBHMMOCTBIO II€JIBIX YHCEN MO MOAYJIO HaTypalbHOI'O

uucna.  ®akrop MuOKectBO  Z [X]/ f(X) KJIACCOB
9KBHUBAJICHTHBIX MHOTOYJICHOB o MOJIYITIO
HETPUBOJIUMOTO f(x). CrannmaptHoe oTpeeieHnue

onepalyii  CIOKEHHS M YMHOXCEHHS Ha MHOXECTBA
Z,[x1/ f(x). LIMKIHYIHOCTH MYJIHTHILIMKATHBHOMN IPYIIIIBI

nons Z,[X]/ f(x)= GF(p”).

4. MaTepuaJibl TEKyIIero KOHTPOJISI yCleBaeMOCTH o0y4yaromuxcs 1 GoHz
OLICHOYHBIX CPeICTB MPOMEKYTOYHOM aTTeCTalllH 10 ANUCUMILIMHE

41. DopMbl H MeTO/IbI TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH 00y4aOLIUXCH 1

NMPOMEKYTOYHOM aTTecTallun

411 B xoge peaau3auuu JUMCHUILIMHBI «MaTeMaTHKa» HCIOJIb3YIOTCS
cJIeyHoIe MeTO/Abl TEKYIIEero KOHTPOJIS YCIIeBAeMOCTH 00y4arouxcs:

Tema (pa3nen) MeTobl TeKyIero KOHTPOJIS yCIeBAeMOCTH
Tema 1 Omnpoc 1
Tewma 2 IIpakTnueckoe 3aganue 1, onpoc 2
Tema 3 IIpakTnueckoe 3aganue 2, onpoc 3
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Tema (paznen) MeTo1bl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

Tema 4 [IpakTuueckoe 3aganue 3, onpoc 4

Tema 5 [IpakTnueckoe 3aganue 4, onpoc 5

Tema 6 KonTponbHas padora 1

Tema 7 [IpakTuueckoe 3aganue S, onpoc 6

Tema 8 [IpakTnueckoe 3aganue 6, onpoc 7

Tema 9 [IpakTuueckoe 3amanue 7, onpoc 8

Tema 10 [IpakTnueckoe 3aganue §, onpoc 9

Tema 11-35 [Ipaktrueckoe 3amxanne 9-34, onpoc 10-34

— TIpU TPOBEIEHUM 3aHATHH CEMHHAPCKOTrO TUIA JUCTAHIIMOHHO: ONPOC, AUCKyccUs (YCTHBIE
OTBEThl Ha BONPOCHI IpErnojaBaTels MO TeMe 3aHsATUsA, TPYHIOBOE OOCYXJIEHHE BOIPOCOB);
MIPEeTo1aBaTellb, PEATU3YIOIUI TUCIUIIINHY, OTIPEICISIET CAMOCTOSATENLHO TUTAHBI CEMHUHAPCKUX
3aHSATHH;

— IpU KOHTPOJIE PE3YIbTATOB CAMOCTOSATEIBHOW pabOTHl CTYJSHTOB IMCTAHLIMOHHO: 3cce /
YCTHBIH 3K3aMeH 1o OuiieTam / TecT.

4.1.2. JKk3aMeH NPOBOJAUTCS C MPUMEHEHHEM CJIeAYIOIIUX MEeTOA0B (CPeICTB):

Dk3aMeH MNpUHUMAaeTcs B ycTHOW ¢dopme, mo Ouneram. DK3aMEHAI[MOHHBIN Ouier
BKJTIOYAET J[BA TEOPETHUYECKUX BOIIPOCA M OJWH NMpakTHuecKuil. OeHka 3HaHUK 00yJaroIerocs
Ha ’K3aMEHEe HOCUT KOMIUIEKCHBIN XapaKTep U ONpeAemsieTcs ero:

- OTBETOM Ha 3K3aMEHE;

- y4eOHBIMH TOCTH)KEHUSIMU B CEMECTPOBBIN MIEPUOI.

4.2. MaTepuaJibl TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH

Tekylunii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS HENPEPHIBHO, HA IPOTSHKEHUU BCETO
Kypca. IIpexnae Bcero, 3To yCTHBIM OMPOC MO XOAY 3aHSATHSA, BBITOIHSAEMbBIA JJISI ONEPATUBHOMN
aKTUBU3AIlMM BHUMAHUS OOYYAIOIIMXCS W OLEHKH HUX YypoBHsS Bocmpustus. [lomumo s3toro,
KOHTPOJb CaMOCTOSITENIbHONM paboThl OO0YyYaromMXCs OCYILECTBISETCS Ha MPaKTHYECKUX
3aHATHSAX, TOKJIAIAX C IIPE3EHTALUEN.

Ne KonTpomupyembie paziessl (TeMbl) TUCITUTUIUHBI Hamveropariie

1/ OIIEHOYHOT'O CPEACTBA
3 | Temsr 1-3 Kontponbnas padota
4 | Tema 4. Kontponbnas padota
5 | Temsr 5-6 Kontponbnas padota
6 | Tema7 KonrtponsHas pabora
7 | Temsr 8-9 KonTponbHas pabota
8 | Temsr 10-19 KonrponsHas pabora
9 | Tema 20. KontponbHas padota
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10 | Tema 21.

KonrponsHas pabora

11 | Tems1 21-24

KounTponbhas pabora

12 | Temsr 25-28

KounTponbhas pabora

13 | Temsr 29-31

KounTponbhas pabota

14 | Tema 32

KonrponsHas pabora

15 | Tema 33-34

KonrponsHas pabora

16 | Tema 35

KonTponbhas padora

4.3. OueHoYHbIe CPeACTBA I MPOMEKYTOUHOM aTTecTanuu
4.3.1. TepeyeHb KOMMETEHIHI ¢ yKa3aHNeM 3TanoB X ¢GopMUPoOBaHNs B Mpolecce OCBOEHUS
00pa3oBaTeJIbHOI MPOrpaMMbI

Ko

P g
KOMIIETE
HIIUA

HaumenoBanue
KOMIICTCHIINU

Kon
3Tamna OCBOECHUS
KOMIICTCHIINU

Haumenoanue 3tana GopMupoBaHus
KOMIIETeHIIUU

YK OC-2

CriocoOHOCTh
paszpaboTath MPOEKT HA

OCHOBC OLICHKHU PECYpPCOB

Y OTpaHUYECHHI

YK-2.1

YK-2.1.1

3HaeT He0OXOJUMBIE JUI OCYIECTBICHHS
npodeccroHaIbHOI JeSTeIbHOCTH
NPaBOBBIE

HOPMBI I METOJIOJIOTHYECKHE OCHOBBI
MPUHATHS YIIPABICHYECKOTO PEIICHHS.
YK-2.1.2

YMeeT HCHONIB30BaTh METOJI0JIOTNYECKHe
OCHOBBI

NPUHATHS YIPABICHYECKOTO PEUICHUs B
podecCuoHaIbHON 00IaCcTH

YK-2.2

VK-2.2.1

3HaeT METOJbl aHaIM3a aJbTEPHATUBHBIX
PELICHUI TS TOCTHKCHUS

HAMEYEHHBIX PE3yJIbTaTOB

VK-2.2.2

VYMeer pazpabatbiBaTh

TUIaH, ONPEeIISATh [eJIeBbIe dTalbl 1
OCHOBHBIC HampaBJIeHHsI padoT

YK-2.3

VK-2.3.1

3HaeT METOJUKYU pa3paboTKH eI ’
3a]a4 IPOEKTa

VK-2.3.2

Brnageer meTomamu OrieHKH
MPOJIOIDKUTEITBHOCTH u
MpOeKTa, a

TaK)Ke OTPEOHOCTHU B pecypcax.

CTOUMOCTHU

OIIK-1

CriocobeH npuMeHsTh
€CTECTBCHHOHAYYHbIC

OIIK-1.1

OIIK-1.1.1
3HaeT OCHOBHBIE 3aKOHBI
MaTeMaTHKH, QU3HKH,

A METOBI
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U OOIICeHH)KEHEPHBIE
3HAHUS, METO/IbI
MaTeMaTHYECKOTO
aHaJM3a

U MOJICTIMPOBAHUS,
TEOPETHYECKOTO U
9KCICPUMECHTATIBHOTO
UCCIIe/IOBAHUS B
npohecCHOHATBLHOM
JeSATEIbHOCTH

BBIYUCIUTEIIFHON TEXHUKH U

MPOrpaMMHUPOBAHUS.
OIIK-1.1.2

Bnaneer HaBbIKaMH (dhopmupoBaHus
KOHILIENITYaJIBHBIX u HPEANPOEKTHBIX

permeHuit IS CO3MaHWsA  TPHUKIIAIHBIX
MH(GOPMAITMOHHBIX CHCTEM

OIIK -1.2

OIIK-1.2.1

YMeer peniath CTaHAAPTHBIC
npoeccCuoHaIbHbBIC 3aJ]a4n c
MIPUMEHEHUEM

€CTEeCTBEHHOHAYYHBIX 74
o01IenH)KeHEPHBIX
3HAHUM

OIIK- 1.2.2

Bnagecer MeTomamu
aHanu3a

1 MaTEMaTHICCKOTO MOJICIHPOBAHUSL.

MaTEMATHYCCKOI'O

OIIK -1.3

OIIK-1.3.1

3Haer TEOPETHYUCCKUE CIIOCOOBI
HCCIIEN0BaHUS 00BEKTOB
npodeCCHOHANBEHON IEATETLHOCTH.
OIIK-1.3.2

Brnanmeer HaBbIKAMH DKCIIEPUMEHTATBHOTO
HCCIIEN0BaHUs 00BEKTOB
POo(heCCHOHAIBHOM JISATEIIbHOCTH.

OI1K-6

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBEHHOHAYYHBIC
U OOIEMH)KEHEPHBIE
3HaHHSI, METO/IbI
MaTeMaTHIECKOTr0
aHaJM3a
¥ MOJICITUPOBAHUS,
TEOPETHYECKOTO U
AKCTIEPUMEHTAILHOTO
UCCIIC/IOBAHUS B
mpodeccnoHanbHOM
e TeIbHOCTH

OIlIK- 6.1

OIIK-6.1.1
3HaeT OCHOBHI
CHCTEMHOTO
aHajm3a, JUCKPETHOW MaTEMaTUKU, TECOPUHU
BEPOSITHOCTEW U MAaTEMaTUUECKOM
CTaTUCTUKH

OIIK-6.1.2

3HaeT METOAbLI OIITUMU3AIIAH U
WCCIIEIOBAHUS OTIePAIIHid, HEUETKUX
BBIYMCJICHHM, MATEMAaTHYECKOI0O U
MMUTAIMOHHOTO MOJICITHPOBAHUSL.

TCOpHH CUCTEM u

OIIK-6.2

OIIK-6.2.1

YMeeT npuMeHSITh METOBI TEOPUU CUCTEM
)51

CHUCTEMHOTO aHaliu3a JUIs aBTOMAaTHU3aIluH
3aja4

MPUHSATHUS PEIICHUH, aHAIIN3a
WHPOPMAITMOHHBIX TOTOKOB B IC
OIIK-6.2.2

Ymeer NIPUMEHATh
MaTeMaTu4eCcKoro,
CTAaTUCTHUYECCKOT'O 1 UMHUTAITMOHHOT'O
MOJICTTUPOBAHHUS JIS

pacuera

SKOHOMHUYECKOH 3D PEKTUBHOCTH U
HaJI)KHOCTH WH(POPMAIIMOHHBIX CHUCTEM H
TEXHOJIOTHH.

METOJBI

OIIK-6.3

OIIK-6.3.1

‘VYMeeT BHITIOHATH

HMHXXEHEPHBIC PacueThl OCHOBHBIX
ToKazaTesield pe3yJIbTATHBHOCTH
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OIIK-6.3.2

Bnaneer HaBBIKAMH WHXCHEPHBIX
pacyeToB OCHOBHBIX
TToKa3aTeeh 3¢ pexTHBHOCTH u

Pe3yIbTAaTUBHOCTU CO3JIaHUS U
MPUMEHEHUS] HH(POPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHH.

4.3.2 Tloka3aTeu M KPUTEPUH OLIEHUBAHHUS KOMIETEHIMIi HA PAa3IMYHBIX ITANAX UX

(popmupoBanus
ran N
IMoka3aresib OLEeHUBAHUS Kputepuii oneHnBaHus
0CBOEHMS
KOMIETEHIIUH
1 sran (xonx Criocoben npumensats | YK-2.1.1
HEOOXOIUMEIE 1015 | 3HAeT HeOOXOIUMBIE JUTSI OCYIIECTBIICHHSI

orama - YK- OCYIIECTBICHUS npodheccHoHaNBHOM A TEIbHOCTH
2.1) npodeccHoHaBHOM [PABOBBIE HOPMBI U METOI0JOIHYECKHE

JeSITEIbHOCTH IIPaBOBBIE

HOPMBI U  METOJAOJIOTHYECKHUE
OCHOBBI NPUHSTHSA
YIPaBIEHYECKOTO PEIICHUS.

OCHOBBI IPUHSATHSA yIIPABIEHYECKOTO
peLIeHHUS.

YK-2.1.2

YMeeT UCToNIb30BaTh METOIOJIOTHUECKHE
OCHOBBI IPUHSATHSA yTIPABIEHYECKOTO
pelIeHyst B IpogecCHOHANbHOM 001acTu

2 oran (kox Criocoben aHanmusupoBats | YK-2.2.1
IbTEePHATHBHBIC 3HaeT METO/Abl aHaln3a AIbTEPHATHBHBIX
orama - VK- BapUaHTHI penreHui JUISL | pELIeHUH JUTS TOCTYKSHUS
2.2) JOCTYKEHUS HaMEYEHHBIX | HAMEUCHHBIX PE3yJIbTaTOB
pe3yabpTaToB; pa3padaThIBaTh YK-2.2.2
IUIaH,  ONpENeNATh  LENEBbIE | YMeeT pa3pabarhiBaTh IUIaH, ONPEICIISThH
9Tarbl ¥ OCHOBHBIE HANpPABICHHUS | II€TIEBBIC STAlbl U OCHOBHBIC HAIIPABIICHHUS
paboT.
3 oran (kox Bianeer metogukamu | YK-2.3.1
pa3paboTKH eI U 3HaeT METOAMKH Pa3pabOTKU eI U
orama - VK- 3amaqy MIPOCKTA; METOAaMHU | 3a/1a4 [IPOEeKTa
23) OIICHKH TPOAOoDKUTENbHOCTH U | YK-2.3.2

CTOUMOCTH TIPOCKTA, a
TaKXKe MMOTPEOHOCTH B pecypcax.

Briageer Mmetonamu orieHKH
MIPOAOJKUTENBHOCTH U CTOUMOCTH
MIPOEKTa, a TAKXKe MOTPeOHOCTH B

pecypcax.
1 »Tam »rama —| 3Haer ocHoBHBle Kareropuum | OIIK-1.1.1
¢dunocodun, 3aKOHBI | 3HAET OCHOBHBIE 3aKOHBI M METOIBI
OIIK-1.1) HCTOPUYECKOTO pa3BUTHS, | MATEMaTUKH, (PU3UKH, BBIYUCIUTEIHHON
OCHOBBI MEXKYJIbTYPHOU | TEXHUKHU U MPOTPAMMHUPOBAHUSL.
KOMMYHHKAIIHH. OIIK-1.1.2
Brnageer HaBBIKAMHU (dbopmupoBaHUs
KOHIENTYaIbHBIX W TPEANPOEKTHHIX
pemieHnid  JUIST  CO3/MaHuSl  MPHUKIATHBIX|

WHGOPMAIIMOHHBIX CHCTEM
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2 JTam Jdtama -

(xon OTIK-1.2)

CriocobeH BecTH KOMMYHHKAILIHIO
B MHpE KYJIbTYpHOTO
MHOT000pa3us u
JEeMOHCTPHPOBATH
B3aNMOIIOHUMAaHHUE MEKITY
o0yJaronumMucs —
MPEICTABUTEISIMU PA3ITMYHBIX
KYJIBTYp C COOMIOACHUEM

OIlK-1.2.1

YMeeT pemiath CTaHIapTHBIC
npogeccuoHanbHbIe 331a491 C
MPUMEHEHUEM €CTECTBCHHOHAYYHBIX U
OOIIENHKEHEPHBIX 3HAHUH
OIlK-1.2.2

Brnanmeer MeToaMu MaTeMaTHYECKOTO
aHaliM3a U MaTeMaTnIeckoro

3TUYCCKUX U MC)X(KYJ'IBTypHI)IX MOI[CJ'II/IpOBaHI/Iﬂ.

HOPM.
3 oran (xon Bnaneer npakTryeckumu | OIMK-1.3.1

HaBBIKaMH aHann3a GUIocopCckux | 3Haer TEOPETHUYECKHE CHOCOOBI
STama - OHK- 158 I/ICTOpI/IquKI/IX (paKTOB, OLICHKH | UCCJICA0OBAHUA O6’BGKTOB
1.3) SIBICHUH KYJBTYpBI; CcHoco0aMu | mpodecCHOHATBLHON I TeIbHOCTH.

aHauM3a U IEepecMOoTpa CBOMX
B3IVIAJIOB B Clly4ae pa3HOIVIACUMN
U KOH(IIMKTOB B MEXKYJIbTYPHOH

OIlK-1.3.2
Brnaneer HaBbIKAMH SKCTIEPUMEHTAIHHOTO
HUCCIIEIOBAHU 00BEKTOB

KOMMYHHKAIIHH. npodheCCHOHANBEHON ISATETLHOCTH.
1 »ram »rtama 3HaeT coBpemenssie | OIIK-6.1.1
WHPOPMALTUOHHbIE 3HaeT OCHOBBI TEOPHUU CHUCTEM W
— OIIK-6.1) TEXHOJIOTUM U  MPOTrpaMMHBIE | CUCTEMHOTIO aHAIN3a, JIUCKPETHOMN
Cpe/CTBa, B MaTeMaTHKK, TEOPHU BEPOSTHOCTEH U
TOM  YHCJI€  OTEYECTBECHHOTO | MATEMATUYECKOM CTATUCTUKU
MIPOM3BOICTBA OIlK-6.1.2
pu peleHnun 3a7a4 | 3HaeT METOIbI ONTUMU3AIUN U
npodeccuoHanbHON WCCIIEIOBAHUS OTIEPAINid, HEYSTKUX
esATEeJILHOCTH. BBIYHCIICHHI, MATEMaTHUECCKOTO B
UMUTAIUOHHOT'O MO):[CJII/IpOBaHI/ISI.
2 »Tam ATamna Cnocoben BbIOMpath | OITK-6.2.1
COBpeMeHHBIe YMeeT HpI/IMeHSITL METObI TeOpI/H/I CUCTEM

— OIIK-6.2)

nHGOPMALMOHHBIE TEXHOJIOTHU U
[IpOrpaMMHBIE CPEJICTBA, B TOM
qHcie

OTEYECTBEHHOTO  MPOHM3BOJICTBA
pu pelIeHu 3a71a4
npodeccuoHaIbHON
JIeSITETbHOCTH.

H CHCTEMHOTO a”HanM3a IS
aBTOMAaTH3aIUN 3a71a4 TIPUHSATHUS
pelieHui, aHanu3a WHPOPMAIMOHHBIX
notokoB B C

OIIK-6.2.2

VYmMmeer MIPUMEHSTH METOIBI
MaTEeMaTU4YeCKOr0, CTAaTUCTHYECKOIO M

MMUTAUMOHHOTO MOJICIUPOBAHUS JJIS
Pacuera skoHommueckoil 3(h(PEeKTHBHOCTH
M HAJCKHOCTA MH(OPMAIMOHHBIX CHCTEM
¥ TEXHOJIOTHH.

3 oran (kon
srama - OIIK-
6.3)

Bnageer HaBbIKaMH TPUMEHEHUS
COBpEMEHHBIX MH()OPMAITMOHHBIX

TEXHOJOTHA W  IPOrPaMMHBIX
CPEICTB, B TOM qucIe
OTEYECTBCHHOTO  MPOU3BOJICTRA,
pu peleHnH 3a71a4
npodeccuoHaaIbHON
JIeSITeTIbHOCTH.

OIIK-6.3.1

YMeeT BBINONHATH MHKEHEPHBIE PacyeThl
OCHOBHBIX nokasarejiei
Pe3yIbTaTUBHOCTH

OIIK-6.3.2

Bna)leeT HaBbIKaAMU I/IH)KeHepHI)IX
pacyeToB OCHOBHBIX MoKa3zaTejie
3¢(}EeKTUBHOCTH W Pe3yJIbTaTUBHOCTH
CO3JTaHHUSs " NIPUMEHEHUS
MH()OPMAITMOHHBIX CHCTEM U

TEXHOJIOTHH.
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4.3.3 TunoBble KOHTPOJbHbIE 3aJaHUsI MJIM HHbIE MaTepHajbl (THUNOBBIE OLEHOYHbIE
MaTepuaJibl), He00X0AMMBbIe /1JIsl OLEHKH 3HAHMII, yMEeHUIi, HABBIKOB U (MJIH) ONBITA AeSITEJIbHOCTH,
XapaKTepu3ylIux 3Tanbl (OPMUPOBAHUS KOMIIETeHIMII B mpolecce 0CBOeHUsI 00pa3oBaTebLHOM
nporpamMmal

IIpomeskyTouHas aTTecTanus BKIOYAET B ce0sl cauy IK3aMeHa.
DK3aMeH INpeaycMaTpuBaeT OTBET Ha BOIPOCHI MO OuieTy (2 YCTHBIX BONpPOCAa U OJIHO
IIPAKTUYECKOE 3a/1aHuE).

TunoBbie KOHTPOJIbHbIE BONIPOCHI M 3a1aAHUA IJIS1 IPOBEACHHUS
NMPOMEKYTOYHOM aTTeCTALMHU:
IlepeyeHb KOHTPOJILHBIX BONPOCOB:
[TogmHuoxecTBa MHO)KecTBa. KoJIMuecTBO NOIMHOKECTB KOHEUHOT'O MHOKECTBA
MomHocTe MHOKECTBA. KapauHanpHble yncna
Onepanuu HaJ MHOKECTBAMU
JlekapTOBO MPOU3BEIECHUE MHOKECTB
OTtoOpakeHnust MHOKECTB. CIOPbEKTUBHBIC, UHHEKTHBHBIC, OMEKTHUBHBIE OTOOPAKEHUSI MHOYKECTB
Komnozunus orodpaxenuit
CueTHble, HECUETHBIE MHOXKECTBA
bunapnbie OTHOIIIEHUS 37IEMEHTOB MHOKECTBA
['panu 4ynCIOBBIX MHOXKECTB
®opmyJia BKIIFOUEHUHN - UCKITIOYECHHN
KoMb6unaTtopHOoe npaBuiio yMHOXKEHHS
Koprexu u pa3menieHus ¢ moBTOPEHUSIMHU
bunomuansnas cxema. bunom Herotona
Tpeyronpnauk Ilackains
Harypanbnble uncna
Ilensie yucna
PaunonaneHble uncna
BemecTtBennsble uncna
KommiekcHbie yncna
JlecTBUS HaJ KOMIIJIEKCHBIMHM YHCIIaMHU
Crenenn komIiuiekcHoro uncia. @opmyna Myaspa
[TocnenoBaTenbHOCTH U UX NPEIENBI
CBoiicTBa npeiesoB NOCIe0BaTENbHOCTEN
YucnoBele psiabl
OCHOBHBIE CBOMCTBA CXOSIIUXCS YUCIOBBIX PSIOB
[Ipu3HaKK CXOMMMOCTH CPaBHEHUS YUCIIOBBIX PSJIOB
[Tpuznaku cxogumoctu Komwu u J[-Anambepa
HenpepriBHble GyHKIINN
OcHOBHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKIIHIA
[IpousBonHas GyHKIIMN
Huddepennupyemolie GyHKIIH
[Tpon3BoHEIE BRICIIUX TOPSIKOB
®opmyna Teinopa
[TepBooOpasubie HyHKIHH
Heonpenenenubie nHTErpassl
HecoOcTBeHHBIE MHTETPATTBI
CreneHHbIE PSIBI
CBolicTBa CTENEHHBIX PSAIOB
Paznoxenue GyHKINUU B CTENICHHOH psif
Psp Teitnopa
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WNurerpan Pumana

CgoiicTBa unTerpaia Pumana

OCHOBHBIE METO/IbI UHTETPUPOBAHUS

®dopmyna Herorona-JleiiOuuira

DneMeHTbl KOMOMHATOPUKH

[lepecTaHOBKH, pa3MEILIEHUs, COYCTAHUS

Pasmenienus ¢ nOBTOpEeHUAMU

CoueraHus ¢ TOBTOPEHUAMHU

IIepecTaHOBKM C IOBTOPEHUSAMU

OcHOBHBIE KOMOMHATOPHBIE CXEMBI

OcHoBublie anredpandeckue cTpykrypsbl: [lomyrpynmsl, ['pynmsl, Konbua, [ons
IIpocreiinye cBOWCTBAa OCHOBHBIX ajre0Opandeckux CTpyKTyp
CBolicTBa 3J1EMEHTOB IPYIIIbI

[Toarpynnsl rpynmst

OTHolIEHNE SKBUBAJIEHTHOCTH

Pa3niosxeHne rpynisl B CMEKHBIE KJIACCHI

I'pynna noxcraHoBOK

[Muknnyeckoe mpencTaBiIeHUE MOACTaHOBOK

YeTHOCTH MOJACTAaHOBOK

CumMeTrpuueckas rpynmna

3HakonepeMeHHas rpymnmna

Onepanuu Hax MaTpULIAMA

DnemMeHTapHbIe IPe0Opa30BaAHUS MAaTPHUIL

CBoiicTBa 351eMEeHTapHBIX IPeoOpa30BaHUI MaTpPUIL
JIuHeitHas 3aBUCUMOCTb BEKTOPOB JIMHEWHOTO IPOCTPAHCTBA
basuc nuHENHOro NpocTpaHcTBa

[IpeoOpa3oBaHre KOOPAMHAT BEKTOPOB B Pa3IMUHBIX Oa3ucax
Onpenenurenu MaTpuiy

CaoiicTBa omnpeaenurenen

MuHOpBI 1 anreOpanyeckre J0MOTHEHUS

OObpaTumble MaTPULIbI

Crioco6 HaxoxJJeHUs 00paTHBIX MaTPHUIL

Panr maTtpuist

CucreMbl TUHENHBIX YPaBHEHUN HaJ ITOJIEM

MaTtpuyHoe mpeicTaBIeHHE CUCTEMBI TMHEMHBIX YPaBHEHUN
Teopema Kponekepa-Kanemnu

[TpaBuno Kpamepa

OaHOpOHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUN
@dyH/1TaMEeHTaIIbHAsL CHCTEMA PEIEHUH OJTHOPOIHOM CUCTEMBI JINHEWHBIX YPaBHEHUN
OO11ee pelieHne CUCTEMbl JIMHEHHBIX YpaBHEHUN
JlenuMocCTh HaleNIo B KOJIbLE LENbIX YACEI

JleneHue ¢ OCTaTKOM B KOJIBLIE LIEIIBIX YUCEI

OcHoBHast TeopeMa apuMeTuku

Konbna BeryeToB

CpaBHEHMS LENBIX YHACEI IO MOJYJIFO U UX CBOMCTBA
@yHKuMs Dilsiepa U €e OCHOBHBIE CBOICTBA

Teopema Ditniepa u ee NPUMEHEHUS

Manas teopema Pepma

CpaBHEHUS C HEU3BECTHBIM

Kosb110 MHOTOUIEHOB

IIpBOIMMOCTE MHOTOYJICHOB

Kanonunueckoe pasioxeHne MHOroueHa
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Kopuu Muorounena. Teopema besy

OcHoBHas Teopema anredpsl

BexropHble IpocTpaHCTBa

JIuHeWHbIE COOTHOLIEHHS B BEKTOPHBIX IIPOCTPAHCTBAX

ba3ucel BEKTOPHOrO POCTPAHCTBA

CkaysipHOE IPOU3BEIEHNE BEKTOPOB BEKTOPHOTO IIPOCTPAHCTBA
Mertpuka B BEKTOPHOM IIPOCTPAHCTBE

KoneyHoMepHbIe BEKTOPHBIE IPOCTPAHCTBA

[ToanpocTpaHCTBa IMHENHBIX BEKTOPHBIX IPOCTPAHCTB
JIuneliHble TpeoOpa30BaHMs BEKTOPHBIX IPOCTPAHCTB

BekTopbl Ha IUVIOCKOCTH U B IPOCTPAHCTBE

CucreMbl KOOpAMHAT HA IJIOCKOCTH U B IPOCTPAHCTBE

[IpsiMast nuHMA HA ITIOCKOCTH U B IIPOCTPAHCTBE

KpuBbie BTOporo nopsjika Ha IIOCKOCTH

YpaBHEHHE IIIIOCKOCTH B TPEXMEPHOM IPOCTPAHCTBE
IInockocTh B IPOCTpaHCTBE

[ToBepxHOCTH BTOPOTO MOPSAAKA U UX KAHOHUYECKHUE YPABHEHUS

IlepeyeHb KOHTPOJIbHBIX 32/124:

1.(1-i)@+2i)=
1+3i
1-i

2. Jlns 1106010 1emoro n I =

10
T T
3.| 2| cos—+isin —
5 5
. T, T
4. 3anucaTh B TPUTOHOMETPUYECKOH opme: COSE —1sin 5

5. 3amucath B TpuroHoMerpuueckoil popme: —1 + i\/§

6. Tpoe pebst cobpanu 40 s1610k. CKOTBKUMHU CIIOCOOAMU OHU MOTYT MIX Pa3AeIUTh?

7. MarasuH peKjIaMHpyeT MPoJIaBaeMbIe TEICBU30PHI 110 TPEM CBOMCTBAM:

1-e cBoiicTBO (mMpokuit popmar);

2-¢ CBOMCTBO (II0ocKas popma);

3-e CBOMCTBO (cepeOpHUCThIN KOPITYC).

8. 13 120, uMeromumxcsa B MarasuHe MOJCICH, HH OJHUM M3 dTHX CBOWCTB He oOjamaror 15
Monenei. CeoiictBamu 1 u 2 obnagaror 46 moneneii. CroiictBaMu 3 1 2 00n1amaroT 16 Moaeen.
CaovictBamu 1 u 3 ob6aamarot 25 Momenei. CoiictBamu 1160 1, mu6o 2 obmamaror 93 Monmenu.
CsoiictBamu 1160 3, mubo 2 odnamarot 88 moxeneit. CpoiicTBamu nu6o 1, 1160 3 ob6aagarot 98
mozenei. CKOJIbKO MOJeJIe 00/1aIaroT:
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a) cBolicTBOM 1

b) cBoiicTBOM 2

C) CBOMCTBOM 3

d) cBotictBoM 1, 2 1 3 —0AHOBPEMEHHO

¢) 0o cBOMCTBOM 1, 1100 CBOMCTBOM 2, TUOO CBOMCTBOM 37?7

9. IlogcuuTaiiTe KOJTUYECTBO PA3IUYHBIX MOCIEIOBATEIBHOCTEH OYKB, KOTOphIE MOTYT OBITH
MOJTy4EHbl BCEBO3MOKHBIMU MEPECTAHOBKAMHU OYKB Ka)KJIOTO U3 MPUBEIECHHBIX CIIOB.

a) Xop;

b)mama;

C) pama;

d) ororo;

€)OKOJIO.

10. Tpu mpoBaiinepa obOecneunBaroT noctyn B MHTepHeT 11 pa3iuyHbIM IOJIB30BATEISM.
CKOJIbBKUMH ~ Pa3JIMYHBIMU  CIIOCOOaMu MOET OBITh OCYIIECTBJICHO pacIpeaesieHue
MOJIb30BaTeNe MO MpoBaiiiepaMm, MpU YCIOBUU uUTO yciayramu lro, 2ro u 3ro mpoBaiinepa
MI0JIB3YIOTCSI COOTBETCTBEHHO 6, 3 U 2 monb3oBaTens?

11. Ckonpko pa3auMyHbIX CHUTyalMid BO3MOXHO, korga B 10-tu sTaxkHoM 31aHun u3 13
NaccaXupoB TUQTa HA TPEX ITaXKax BBIAAYT 110 OJHOMY YEIIOBEKY, Ha IBYX — IO JIBa M HA IBYX
- [I0 TPH YejIoBeKa?

12.  CkoIBKO  pa3Iu4HbIX YaCTHBIX MNpoW3BOAHBIX 10 mopsaka MMeeT  BCIOAY
muddepeHrpyemas GyHKIHS YETBIPEX apryMEHTOB?

13. B KOHIUTEpCKOM MarasuHe MpojarTcs 4 copTa NHPOXKHBIX: HaIlOJIEOHBI, JKJIEPHI,
necoyHsble U cioeHble. CKOIbKUMU CIOCO0aMU MOKHO KYMUTh 10 TUpOKHBIX?

J xdx
Vox+1

14. B34Tb nHTETpabL: jsin Xcos x dx;

[ xedx
15. Haiitu mpousBogHbIe (QYHKIIHI:
y= X3ex;
y = 2 sinx;
y = x3Inx;
y =tg(<%);
y = ctg®x

_ a
FO)=1+x) , TIe a — J11000€e JeHCTBUTEILHOE YHUCIIO.

17. Pa3noxxuTh B CTENEHHOU Pl f(x) =In(1+Xx)

18. B3sTh HHTETpAJIBIL:
earcsinx dX

V1-x?

Isin X cos? x dx
J'er*XZdX

1
o x
sin?x cos’ X

16. Pa3j10&uTh B CTENIEHHOH sl

19. Pemmth cuctemy ypaBHEHUM:
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X, +2X, +3X; +4x, =9

X, + X3 +2X, =4

2%, +5X, + 71X, +10x, =22
X +X =1

20. PemuTh cucTeMy ypaBHCHHIA:
X +4X, +3%X; =5
2%, +10X, + 7%, =12
X, +2X, +2%, =3

21. BBIUHCIUTE 3HAYEHUE OIIPCACIINTCIIA:

21 2 1
2 2 6 4
3 2 8 10
4 3 11 12

22. PemuTh OTHOPOJHYIO CHCTEMY YPaBHCHHIA:
3X, —2X, + X, —X, =0

X, —4X, +2%; +3%, =0

2X, +2X, — X, —4x, =0

4X, —6X, +3X;, +2X, =0

23. PemmuTh cUCTeMy ypaBHEHHI:
X +3X, —2X, =3
X +2X, —X; =3
3%, +8X, =5x%, =1
24. BpIYHCTUTH 3HAYCHHUE OTIPEACITUTEIIS

1 2 2 45
2 01 34
310 24
4 21 03
105 5 9 16
25. Haiitu oOpaTHyIO MaTpUILy:
—2 2\*
-1 -3
1
(1 234567 8]
26. JlaHa rmojacTraHOBKa
86475321

— 3anucarb NOACTAHOBKY B BUJE IPOU3BEACHNS HE3aBUCUMBIX LIUKJIOB
— 3anucarb OACTAaHOBKY B BUJE IIPOU3BEACHUS TPAHCIIO3ULIUI
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— OmnpenenuTh Y4ETHOCTH MOJCTAHOBKH

27.  Jlenurcs au Ha 7 uucio 23%8+48237
28.  Haiitu ocrarok 13%2: 17

29.  Pemmwmts ypaBHenue: 729x = 33 (mod 321)
30. Pemwuts ypaBuenue: 125x = 243 (mod 119)

O1eHOYHBIM CPEACTBOM MPOMEKYTOYHOM aTTeCTAIIU SBISETCS OIIEHKA Ha HK3aMEHE
pe3yJIbTaToOB BBIIIOJIHEHUS TEKYIIETro KOHTPOJIA o JUCLIUIUIMHE.

OuenuBaHue CTYACHTA HA IK3aMEHE MO0 TUCHUIIJINHE «MartemaTuka

Onenka TpeGoBanus k 3HAHUAM

O1neHKa «OTIMYHOY» BBICTABISETCA O0YYaIOLIEMYCs, €ClIM OH IITyOOKO M MPOYHO
YCBOWJI MPOTrpaMMHBI MaTepual, UCUEPIBIBAIOIIE, IOCIEN0BATENbHO, YETKO U
JIOTHYECKU CTPOMHO €ro M3JIaraeT Ha HK3aMeHe, yMEET TECHO YBA3bIBATh TEOPUIO C
MPAKTUKOH, CBOOOAHO CHPABISIETCS C 3a7adyaMH, BOIPOCAMU U APYTUMH BUIaMHU
IIPUMEHEHMsI 3HAaHUW, IpUYEeM HE 3aTPYyJHIETCS ¢ OTBETOM IPU BHJIOM3MEHEHHUU
3aJlaHuH, IPaBUILHO OOOCHOBBIBAET MIPUHATOE pellIeHre. YUeOHbIE TOCTUKEHUS B
CEeMECTPOBBIN MIEPUO]] IEMOHCTPUPYIOT BHICOKYIO CTEIIEHb OBJIaICHUS
IIPOrpaMMHBIM MaTEPUAIIOM.

Omauuno

OneHka «XOpOIIO» BBICTABISAETCS OOy4aroIeMycs, €CIM OH TBEPAO 3HAET
MaTepHaj, rpaMOTHO U MO CYLIECTBY M3JIaracT €ro, He JOMYCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, MIPABWIBHO MPUMEHSET TEOPETHUYECKUE
MIOJIOKEHHUST TIPU  PEIIEHWH MPAKTUYECKUX BOMNPOCOB M 3a1ad, BIJIAJEET
HE0OXOIMMBIMU HaBbIKAMU U MPUEMaMH UX BBITIOJTHEHHUS.

VY4eOHble TOCTHKEHUSI B CEMECTPOBBII MEPHOA JEMOHCTPUPYIOT XOPOIIYIO
CTETIEHb OBJIA/ICHUS IPOrPAMMHBIM MaTEPUAIIOM.

Xopowo

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS O0YYaIOLIEMYCs, €CJIH OH HMEET
3HaHUA TOJIBKO OCHOBHOI'O Marepuaja, HO HE YCBOMI €ro ACTaJIeH, IOIyCKaeT
HETOYHOCTH,  HEIOCTATOYHO  MpaBUIbHBIE  (POPMYIUPOBKH,  HapyLICHUS
JIOTUYECKOU IIOCJIEIOBATEIbHOCTH B M3JI0KEHUM IIPOTPAaMMHOIO Marepuaa,
WCIIBITHIBACT 3aTPYAHEHUS IIPU BBIIIOJIHEHUH MPAKTUYECKUX paboT.

VY4eOHble JTOCTHIKEHUS B CEMECTPOBBIA NMEPHOA JAEMOHCTPUPYIOT JIOCTaTOYHYIO
(YAOBIETBOPUTENHHYIO) CTETIEHb OBJIAJIEHUS] IPOrPaMMHBIM MaTEPUATIOM.

Yooenemeso-
PUMENLHO

OrneHka «HEYTOBIETBOPUTEIHLHO» BBICTABIACTCA OOydarolmIeMycs, KOTOPHIH He
3HAET 3HAYUTEIbHOM YacCTH MPOrPAMMHOI0 MaTepurala, TOMyCKaeT CYIIECTBEHHBIE
OIIMOKHU, HEYBEPEHHO, ¢ OONBIIMMHU 3aTPyTHEHUSMU BBHITIOTHSIET MPAKTHUECKUE
pabotrel. Kak  mpaBuio, OIEHKA  «HEYOBJICTBOPUTEIBHO»  CTABHTCS
o0yJaromuMcs, KOTOpbIE HE MOTYT MPOJIOJKUTH 00ydeHHe 0e3 TOMOTHUTETHHBIX
3aHATHI IO COOTBETCTBYIONICH UCIUTUIUHE.

Y4eOHbIE JOCTHXKEHHS B CEMECTPOBBIM TMEpHOJ HE JIEeMOHCTPUPOBAIU
JIOCTaTOYHYIO CTEIMEHb OBJIAJICHUS MPOTrPaMMHBIM MaTEpPUaIOM Ha MOPOTOBOM
YPOBHE.

Heyoosenem-
gopumenbHo

44. MeTroanuecKue MaTepuasbl

4.4.1. MeTtoanuecKkue MaTepHuaJibl, ONpeesolue NpoueIypy OleHUBAHUS OTBETOB
o0yyaromuxcsl Ha BONPOCHI HA MOHUMAaHNe NPOHIeHHOI0 MaTepHuaJia
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Kputepusmu orieHKH 0TBeTa 00y4arouMXcs Ha 3aHATUU BBICTYIAIOT:

MPaBUIILHOCTH OTBETOB HA BOMPOCHI MPENOAaBATEINs 0 U3YYEHHOMY MaTepuaty;

MOJIHOTA Y JIJAKOHUYHOCTh OTBETA;

CTENEHb MOHUMAHUS TEMAaTUKHU IIPEIMETA;

JIOTUKA U apTryMEHTUPOBAHHOCTh U3JI0KEHUS MaTepuara;

e [pUBEICHUE TMPUMEPOB, JAEMOHCTPUPYIOIIUX YMEHHE U BJAJIeHUE MOJIYy4EHHBIMU
3HAHUSMU [10 TEMaM IPEJIMETa B PACKPBITUU MTOCTABJICHHBIX BOIIPOCOB.

4.4.2. MeToauyecKkne MaTepHaJibl, ONpeAesiole Npoue1ypy OlleHUBaHUS NPU
NPOBeJeHUH ONPOCA HA MPAKTHYECKOM 3aHATHH

Onenku "oTJaMYHO" 3aciyXuBaeT oOyd4aromuiics, OOHapyXUBIIMI BCECTOpOHHEE,
CHCTEMaTHYecKoe M TIyOOKOe 3HAaHHE BOIPOCA, YMEHHE CBOOOIHO OPHEHTHUPOBATHCS B TEME,
YCBOUBIIUN OCHOBHYIO, M 3HAKOMBIH C JIOMOJHUTENIBHOW JMTEPAaTypod, PEKOMEHIOBAHHOU
nporpammoii. Kak mpaBuio, orneHka "OTAWYHO" BBICTABISIETCS OOY4YarOIIMMCS, YCBOWBIIHUM
B3aMMOCBSI3b OCHOBHBIX ITOHATUH B MX 3HAYEHUU JJIs IpuoOperaeMoit podeccuut, MposBUBLINM
TBOPUYECKHUE CIIOCOOHOCTU B MIOHUMAHUM, U3JI0)KEHUU M UCIIOJIb30BAHUU YUEOHO-IIPOrPaMMHOIO
MarepHaa,

Onenku "'xopomo" 3acimykuBaer 00y4aromuics, 0OHapyKUBIIUH ITOJTHOE 3HAHNUE TEMBI,
YCIIEIIHO BBIMOJHAIOLMN [PEeIyCMOTPEHHbBIE MPOrpaMMOM 3ajjaHus, YCBOMBIIMM OCHOBHYIO
TUTEpaTypy, pEKOMEHIOBaHHYIO B TIporpamme. Kak mpaBuio, oreHka "Xopomio" BBICTaBIISETCS
00yJaroImumMcsi, TOKa3aBIIUM CUCTEMAaTHUYECKUI XapakTep 3HAaHUM MO MPOWJEHHOMY MaTepuaiy
1 CIIOCOOHBIM K UX CAMOCTOSATEIbHOMY IOIOJIHEHUIO U OOHOBJICHHIO B XO€ JalbHENIIel yueObl
U Ipo(eCCUOHANBHOM eI TeNbHOCTH;

OneHky "'yaoBJIeTBOPUTENbHO' 3acinyKuBaeT o0ydaromuiics, oOHapyKUBIIUN 3HaAHHE
OCHOBHOTO Marepuaia B oObemMe, HEOOXOAMMOM Ui AajbHEHMIIEero yCBOEHHsS Marepuana u
npeacTosimel paboThl Mo Npopeccuu, 3HAKOMbIN ¢ OCHOBHOM JIUTEpaTypoil, peKOMEHI0BaHHON
IIPOrpaMMON.

Onenka ''HeyJaOBJIETBOPUTEJbHO' BbICTaBIsIETCS OOydaroleMycs, OOHapyKUBIIEMY
po6esbl B 3HAHUSX OCHOBHOTO MaTepHalia TeMbl, JOMYCTUBLIEMY MPUHLIMIHAIbHBIE OIINOKH B
MMOHUMAaHWUU U U3JI0’)KEHUH Y4eOHOro MarepHaia.

5. MeToauyeckne yKazaHus sl 00yYaOUIUXCSl M0 OCBOEHHU IO JUCIIUIIIMHBI

5.1. MeToanyeckune yKkazaHusi 10 BOIPOCaM HA MIOHMMAaHUe MaTepuaJa

Ha 3anaTusx pekomeHayeTcs ciaymaTh IpeAjaraéMblii  Marepual, [pU 3TOM
napajuleIbHO KOHCIIEKTHPOBAaTh OCHOBHBIE IOJIOKEHHS, MOCKOJIbKY 3TO JaeT HaumOOJIbIINUN
pe3ysipTaT B YCBOEHMM Marepuana. [IpemocraBisercss BO3MOXHOCTh 3aJaBaTh BOIPOCHI Ha
YTOYHEHHE MOHUMAaHUs TeEMbI U IPUHUMATh Y4acTHE B €€ 00CYKICHUH.

Kpome »3TOro, [uisi Jyd4llero OCBOEHUS MaTepualla M CUCTEMATHU3allMM 3HAaHUN 110
JUCHUIUIMHE, HEOOXOJWMO TIOCTOSHHO pa3OupaTrh MarepHaibl MO KOHCIEKTaM U y4eOHBIM
nocobussiM. Bo Bpemsi camocToATeNnbHON NMpopabOTKH Marepuaisa ocoboe BHUMAHHME CIEAyeT
YAEIATh BO3HUKIINM BOIIPOCaM, HETMIOHATHBIM TEPMHMHAM, CIIOPHBIM TOYKaM 3peHus. Bce Takue
MOMEHTBI CJIeyeT BBIACTUTH WM BBIIHCATH OTAENBHO Ui JAlbHEHIIEro oOCYKICHHS Ha
CEMHUHApCKOM 3aHATUM. B cioyuae HeoOXxommmocTd oOpamaTthCcsi K MpenojaBaTelio  3a
KoHcynbpTane. IlonHblli cnucok JauTepaTypbl IO JAWCLUIUIMHE IPUBENEH B paszaene 6
IIPOrPaMMBI.
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5.2. Mertoanyeckue yKa3aHus 110 OATOTOBKe BOIPOCOB /ISl CAMOCTOSITEJIbHOI0
U3yYeHHusl K 3aHATHAM NPAKTHYECKOro (CeMHHAPCKOI0) THIIOB

[ToaroroBka obyyaromerocs K NpakKTUYECKOMY 3aHATHIO OCYLIECTBIISIETCS Ha OCHOBAaHUU
IUIaHAa PACKPBITHSL TEMBI MIPAKTUYECKOIO 3aHATUS, KOTOpOE pa3pabaThIBacTcsl IpenojaBaTesieM
Ha OCHOBE paboyel IporpaMMsbl U J0BOJUTCS IO CBEIEHUS 00Y4arOLIErocsi CBOEBPEMEHHO.

[Tpu mOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO 00YYaromeMycsi HEOOXOMMO U3YYUTh
BHUMATEJIbHO OCHOBHBIE BOIIPOCHI TEMbl CEMUHAPA. BaXkKHbIM YCIIOBHEM YCIEUIHOM MTOATOTOBKH
K IIPAKTUYECKOMY 3aHSTHIO SBJISICTCS YeTKask OPraHn3alUsl CAMOCTOSITEIbHON PabOThI CTYACHTOB
10 U3Y4YEHUIO y4eOHOW M JONOIHUTENBHOM JIUTEpaTypbl. Y MEHHUE aHAIN3UPOBATh U IPUMEHSTh
JUIs OTBETOB HAa BOIPOCHI U PELIEHUS 3ahad M 3aJaHuil TMOJIYy4YEHHbIE 3HAHUS [pU

CaMOCTOSITEJIbHON OJrOTOBKE B 3HAUUTEIILHOW CTENIEHU ONPEEIAeT YCIEUIHOCTh OCBOCHMS
MaTepuaia 1o AUCUUIIMHE U (POPMUPOBAHUE Y 00yYarOIIMXCsi COOTBETCTBYIOIUX KOMIIETEHIUH.

[TonrotroBka BOMPOCOB Ul CaMOCTOSATENIBHOTO HW3YyYEHMsI BKIIIOYAET: U3y4deHUE

HEOOXOMMOM JHTEepaTyphl (00s3aTENbHOM, OTMONHUTENFHONW JMTEPAaTyphl, CHEIHUATBHBIX
HNEepUOIMYECKUX U3J1aHui, IHTepHeT-pecypcoB), MOATOTOBKY KOHCIIEKTa OTBETA, OTBETHI Ha
BOIIPOCHI.

[Tpu moAroToBKE K MPAKTUYECKUM 3aHATUSAM BaXKHO:

— HCIIOJIB30BaTh JOCTATOYHO IIUPOKUI TUana3oH MaccuBa MH(OpMaIK, IPOBECTU
0030p NUTEPATYPHI U CHEIHATBHBIX N3JaHUI, COCTAaBUTH KaTajor HTepHEeT-pecypcoB;

— NpEeJCTaBUTh Pa3IMYHbIE OJXObI, YETKO U MOJHO ONPEAEIUTh paccMaTpUBaeMble
MIOHATUS, BBIIBUTH B3aMMOCBSI3U MIOHATUH U SIBIICHUH, B3aUMO3aBUCUMOCTH U CBS3U C IPYTUMHU
BOIIPOCaMU;

— TPaMOTHO CTPYKTYpHUpPOBATh MaTepual, ICHO, YETKO U JIOTUYHO €ro U3JaraTh,
MIPUBOJIUTH COOTBETCTBYIOLME PUMEPBI U3 MIPAKTUKH, JIJIS1 WIUTFOCTPALIUHU TOJI0KEHUH, TE3UCOB
Y BBIBOJIOB MCITI0JIb30BaTh TAOJIUIIbI, CXEMBbI, TpaUKH, THarpaMMBbl.

Bonpocs! 1u1st caMoCTOSATENbHON OATOTOBKY K 3aHATHUAM MTPAKTHYECKOTO
(ceMuHapcKOro) TMIA yKa3aHbl B pa3zaene 4.2.

5.3. MeTtoanueckue PEKOMEHIAIUHA 110 MOATOTOBKE K IK3aMEHY II0 JUCHHUIIJINHE

OTBeT Ha dK3aMeHe NpeayCMaTPUBAET YCTHBIN OTBET.

[Tpu moaroroBke K sK3aMeHy oOywaroluiicsi oOpamaercs K MPOWICHHOMY Marepuaiy,
COCPEIOTOYEHHOMY B KOHCIEKTaX, ydeOHHUKaX M JPYruX UCTOYHUKAX MHpopmaruu. [loBTopss,
0000111as1, 3aKperJisist U JOMOJHS MMOJIydYeHHbIE 3HaHUS, OAHUMAET UX HAa KayeCTBEHHO-HOBBIM
YPOBEHb — YPOBCHb CUCTEMBI COBOKYITHBIX JAaHHBIX, YTO IMO3BOJJACT €MY IMOHATH JIOTUKY BCETO
npeamera B 1enoM. HoBble 3HaHHMS OOyyaromIMHCS MOJlydyaeT B XOJE€ CaMOCTOSTEIBHOTO
HU3Y4YCHUSA TOr'0, UTO HE OBLIIO U3JIOKEHO Ha CEMUHAPCKUX 3aHATUAX.

Ok3aMeH Kak ocobas ¢opma y4yeOHOro mpolecca HUMEEeT CBOM OCOOEHHOCTH,
cnenn(puyeckue 4epThl 1 HEKOTOPbIe aCHeKThl, KOTOphle HE00X0AMMO oOyyaromeMycs 3HaTh U
YUUTBIBaTh B CBOEH paboTe. D10, MpexJie BCEro:

* YTO M KaK 3aIllOMHHATH TPH MOATOTOBKE K 3K3aMEHY;

¢ I10 KaKUM UCTOYHHKAaM H KaK I'OTOBUTHCH,

* Ha YeM COCPEJOTOYUTHh OCHOBHOE BHUMAHMUE;

* KaKiM 00pa3oM B MaKCUMaJIbHOM CTETIEHH MCIIOIb30BaTh MPOTPaMMY Kypca;

* YTO M KaK 3alMcaTh, @ YTO BBIYUUTH JOCIOBHO H T. I.

Ha »k3ameHe, kak mpaBWJIO, TPOBEPAETCS HE CTOJIBKO YpPOBEHb 3allOMUHAHUS
o0yyaromumcst y4eOHOro MaTepuala, CKOJIbKO TO, HACKOJIBKO YCIICIIHO OH ONEPUPYET TEMU WU
UHBIMU TIOHATUSIMM M KaTE€rOpPUsMH, CHUCTEMAaTH3UpyeT (aKThl, KaK YMEET MBbICIUTh,
apryMEHTHPOBAHO OTCTaMBaTh OIPEICICHHYI0 TIO3MLHUIO, OOBSACHSIET U IMEepecKa3bIBaeT
3ay4eHHYI0 HH()OPMAITHIO.

[Tporpammy Kypca HEOOXOAMMO MAaKCHUMAaJbHO HCIIOJIB30BaTh KaK B XOZ€ MOATOTOBKH,
TaK U Ha caMOM 3Kk3aMeHe. Benb oHa BKiIrouaeT B ceOst pa3zeiibl, TEMbl U OCHOBHBIE IIPOOJIEMBI, B

32



paMKax KOTOPbIX ¥ (POPMHUPYIOTCSI BOIIPOCHI s SK3aMeHa.

OnTuUMalbHBIM JJI MOATOTOBKH K JK3aMEHY SIBJISIETCSl BapUaHT, KOTAa OOyYaromuiics
HAa4YMHAET NOJArOTOBKY K HEMY C IEPBBIX 3aHATUN IO JAHHOMY KYpCYy.

[Ipu moAroToBke K 2Kk3aMeHy IO Hanbosiee CII0KHBIM BOIIPOCaM, KIIFOUEBBIM MpoOIeMaM
U BOXHEHIIMM MOHATHSIM HEOOXOAMMO CAENaTh KpaTKue MUCbMEHHbBIE 3allUCU B BUJE TE3UCOB,
IUIaHOB, ompeneneHnil. Oco0oe BHUMaHHE B XOJAE MOATOTOBKH K SK3aMEHY CJeNyeT YIeNATb
KOHCIIEKTaM JIEKLIMH, W00 OHU 00JaJal0T PAJOM NPEUMYIIECTB IO CPABHEHHMIO C TEYATHOM
npoayknuei. Kak mpaBmio, oHM Oojiee JeTalbHbIE, WUIIOCTPUPOBAHHBIC, UYTO IO3BOJISIET
OLICHMBATh COBPEMEHHYIO CHUTYAaIMIO, OTPa)kaTh CaMyI0 CBEXYI0 HAydyHYI0 U OIEPATUBHYIO
nH(pOpMaIIHI0, OTBEYaTh Ha BOIPOCHI, HHTEPECYIOUINE ayAUTOPUIO, B JAHHBIH MOMEHT, TOT/a
KaK IpY HalMCaHUM U OIyOJIMKOBAHMHU I1€YaTHOM MPOAYKLHHU IPOXOIUT OIIPEIEIEHHOE BPEMs], U
Matepuai ObICTpO ycTapeBaer.

B TO xe BpeMs NOJArOTOBKAa IO OJHUM KOHCIIEKTaM HEIOCTaTOYHA, HEOOXOIUMO
UCIIOJIb30BaTh M MHYIO yueOHyr muteparypy. He ciemyer 0o0sATbCS AOINOJHUTENBHBIX U
YTOUHSIOIIMX BOIMPOCOB Ha »Hk3ameHe. OHHM, Kak MpaBWIO, 33JAal0TCAi WIM [OMHUMO
HK3aMEHAIIMOHHOTO BOIPOCA JJISl BBISIBJICHUS OOIIEH MOATOTOBICHHOCTH, WIIM B paMKax Omiera
JUIsl YTOUHEHHS BBICKa3aHHOM MBICIIH.

5.3.1. YueOHo-MeTOAMYECKOE 00ecleueHre CAMOCTOSITEIbHOI padoThI

CamocTrosTenbHass paboTa CTYAEHTOM OCYILECTBISETCS Ul 3aKPEIUIEHHS H3YYEHHOT'O
MaTtepuanga IMoclie MPAKTUYECKUX 3aHSITUH WM J1abopaTOpHBIX paboT, Uis BBIMOIHEHHS
JOMAIIHUX  3aJaHuii, JJIg TOJATOTOBKM K KOHTPOJIbHBIM paboTaMm, i U3y4eHUS
JIOTIOTHUTEIHbHBIX MaTEpPHAIIOB.

6. Y4eOHas quTepaTypa u pecypcbl HHGOPMAIHOHHO-
TeJIeKOMMYHUKAUMOHHOI ceTH « AHTepHeT», yueOHO-MeToAnYecKoe obecreyeHue
CaMOCTOSITEIbHOM PadoThI 00y4arOIUXCs M0 JMCIHUIIIHHE

6.1. OcHoBHasi IMTEepaTypa

1. Beiciias maTtemaruka ais skoHoMuctoB : yueOHuk / H.III. Kpemep, B.A. [1ytko, U.M. Tpumus,
M.H. ®punman ; pen. H.II. Kpemep. - 3-e u3a. - Mocksa : FOuutu-/lana, 2015. - 482 c.: rpad. -
(«3omnoToit poua poccuiickux yaeOHUKOBY). - ISBN 978-5-238-00991-9; To xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=114541.

2. banaun, K.B. Briciras marematuka : yaeonuk / K.B. bannun, B.H. bamisikos, A.B. Pokocyes ;
nox obmr. pea. K.B. banauna. - 2-e usn., crep. - Mocksa : U3natensctBo «DaunaTan, 2016. - 361 c.: Tadmn.,
rpad., cxem. - bubmumorp. B kH. - ISBN 978-5-9765-0299-4; To ke [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=79497.

6.2. JlonoJIHUTeIbHAS JTUTepaTypa

1. Kynpssues, JI.JI. Kparkuii kypc MaremMaTH4ecKOro aHaiu3a : y4eOHMK : B 2-X T. /
JL.A. KynpsiBuen. - 3-e u3zf., nepepad. - Mocksa : ®usmaraur, 2009. - T. 1. duddepenunansuoe u
UHTErpaibHOE UcUMCIeHu QyHKIMHA oHOM nepemeHHON. Paapl. - 400 c. - ISBN 978-5-9221-0184-4 ; To
xe [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82814.

2. Kynpsasues, JI.JI. Kparkuii kypc MaTeMaTH4ecKoro aHaiau3a : y4yeOHHK : B 2-X T. /
JLI. KynpsiBues. - 3-¢ uza., mepepad. - MockBa : @usmarnur, 2010. - T. 2. [IuddepennuansHoe u
UHTETpaIbHOE UCUYMCICHUS (YHKUMH MHOTHUX NMEpeMeHHbIX. ['apMoHHMueckuil anamus. - 425 c. - ISBN
978-5-9221-0185-1; To xKe [DneKTpOHHBII pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=82818.

5. Maremaruka B skoHOMHKe : yueOHHMK / A.C. ComomoBHuKOB, B.A. babaiinieB, A.B. bpaunos,
W.I'. lanapa. - 3-e usn., nepepad. u gom. - Mocksa : @uHaHCH U cratuctuka, 2013. - Y. 1. Jluneitnas
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anreOpa, aHATUTUYECKas T€OMETPHsl U JIMHEeHHOe mporpaMMupoBanue. - 384 c. : wi. - bubauorp. B KH. -
ISBN 978-5-279-03488-8; To xKe [DnekTpoHHBIT pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=86079.

3. bypos, A.H. Jluneiinas anreOpa u aHamuTA4Yeckas reoMeTpus : yuaeonoe mocooue / A.H. Bypos,
O.I. Cocuuna. - HoBocubupck : HI'TY, 2012. - 186 c. ; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228751.

4. Unbun, B.A. Jluneitnas anre6pa : yueonuk / B.A. Unbun, 3.1 Ilo3HsK. - 6-€ U31., CTepeoTHIl. -
Mocksa : ®uzmatiut, 2010. - 278 c. - (Kypc BeIciIel MaTeMaTHKA U MaTeMaTudeckor Gpu3nuku. Bei. 4).
- ISBN 978-5-9221-0481-4, To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68974.

6.3. Y4ebHo-MeTOoHYECKOE 00eceYeHHe CAMOCTOSITeIbHOI padoThI

1. ITomoxxeHne 00 OpraHU3alUKA CaMOCTOSITEIILHOW PabOThl CTYACHTOB (heJepaTbHOr0 TOCYIapCTBEHHOTO
OIOIKETHOTO 00Pa30BaATEIHHOIO YUPEKACHHS BBICIIETO 00pa30BaHUS

«Poccuiickas axkajgeMuss HapOJHOTO XO35AWCTBA M TOCYAApCTBEHHOM ciyxkObl mpu [Ipesupente
Poccuiickoii @eneparnum» (B penakuuu npukaza PAHXul'C ot 01 centsabps 2017 1. Ne02-539)
https://www.ranepa.ru/images/docs/prikazy- ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf

6.4. HopmaTuBHbIe NPaBOBbIE JOKYMEHTbI
1. @®enepalibHOTO TOCYAAPCTBEHHBIM 00pa3oBaTeNbHbIM CTaHAApPT BBICIIETO 00pa30BaHUS 110
HaIpaBJICHUIO MOJTOTOBKH 09.03.03 IIpuxnamnas wuHpopmaTtuka (ypoBeHb OakanaBpuara),

YTBEP)KICHHBIN TpukazoM MwuuoOpHayku Poccuum ot 19 centsiOpst 2017 r. Ne 922 (3apeructpupoBaH
MunucrepctBoM roctuiiuu Poccutickori @enepanun 12 okTsa6ps 2017 r. perucTparMOHHBIA HOMEP
48531.

6.5. HNuTepHeT-pecypcesbl

. OBC IPRbooks (www.iprbookshop.ru),

. OBC ZNANIUM.COM (www.znanium.com),

. OBC eLibrary (www.eLibrary.ru),

. YBJI OO0 «MBUC» (www.ebiblioteka.ru),

. OBC «YHuBepcuterckas 6ubnmuorexa onnaita» (Www.biblioclub.ru),
. DBC IOPAUT (www.urait.ru),

. ObC ACADEMIA-MOSCOW.RU (www.academia-moscow.ru),

. OBC «Jlanp» (www. e.lanbook.com).

O~NONDN DB WN B

7. MarepuajbHo-TeXHHYecKkas 0a3a, MHGOPMALHOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecnedyeHne 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

YueOHast ayIMTOPHS JUTSI IPOBEACHNUS MPAKTUUECKUX 3aHATUI U IPOMEKYTOUHON aTTeCTallii He
Tpedyercs.

bubuaunorexa (A00HeMeHT, YUTAJIbLHBIH U KOMIIBIOTEPHBIN 32J1b1)

VYyeOHast ayuTopus AJsi CAMOCTOSITENIbHOM pabOThI CTy/IeHTa He TpedyeTcsl.

[IporpaMMHoe obecrieyeHue:

Microsoft Windows 10 Corporate 1909 (koutpakT ¢ npoaasiuom AO «Jlanut» ot 18.10.2019

Nel17/08-19, no 31.12.2020r.);

Microsoft Office 2019 (xontpakt ¢ nponasuom AO «Jlanut» ot 18.10.2019 Nel117/08-19, no

31.12.2020r.);

Google Chrome 76.0.3809.100 (cBoOO1HAS TUIICH3HS);

Deductor Academic 5.3.0.88 (cBoOoaHas TUICH3HS);

Microsoft Project Professional 2019 (koutpakT ¢ nmpoaasiom AO «Jlanut» ot 18.10.2019

Nel17/08-19, no 31.12.2020r.).

Project Expert 7 Tutorial (60 y4. MmecT, ceTb) (KOHTpakT ¢ nmpoaasiiom SoftLine ot 14.11.2013
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NeTr060872);

Vmware Horizon Client 4.3.0.4209 (cBo6oaHast IMIIEH3HSA);

CA AllFusion R7.2 (koutpakrt ¢ npoaasiom OO0 «Uutepdeiic [TIPOD» ot 27.10.2008
No227/07-08-UOI1, 6eccpounslii);

Oracle VM VirtualBox 6.0.10 (cBo6oaHas nuiieH3us);

ArgoUML 0.34 (cBoOoaHas JIUIICH3MUA);

ARIS Express 2.4d (cBoOogHast TUIICH3HS);

Stata/SE Educational Network Edition Renewal (Stata) (koutpakt ¢ npogasiiom AO
«CODTIIAMH TPEU/I» ot 25.06.2019 Ne373100037619000000, 10 25.06.2020r.);
PostgreSQL Database 10.9-2 (cBo6oaHas HIICH3M);

EViews Academic Base License+ Unlimited Lab License (Eviews) (KOHTpaxT ¢ poaaBIoM
AO «JIaauT» ot 18.10.2019 Ne117/08-19, mo 31.12.2020r.);

Weka 3.8.3 (cBoOOAHAS JIHIICH3HS);

KoncyabTanT (kouTpakT ¢ nponasiom 3A0 «KoucynsrantlLitoc» ot 18.06.2009 Ne 6/H).
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