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1. NEPEYEHD
TV CHUIIVHE,

IINTAHUPYEMBbIX
COOTHECEHHBIX C

PE3YJIbTATOB
INVIAHUPYEMbBIMH

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBoeHMST AUCHUIIJIUHDBI

Llenpr0 OCBOEHUS TUCHUIIIIUHBI SIBISETCS:
- hopMupOBaHUE Y 00YYAIOIIMXCS YHUBEPCATbHBIX KOMIIETEHIUI, HATIPAaBICHHBIX HA pPa3BUTHE

HAaBbIKOB CHUCTCMHOI'0 MW KPUTHUUYCCKOTO MBbINIJICHUSA

OBYYEHUA
PE3YJIbTATAMU

no

u ¢GopMHpOBaHHE Y OOyYarOUIUXCS

YHHUBEpPCAIbHBIX KOMIIETEHIIMI B 00J1aCTH yIIpaBiIeHHs CaMOOPIraHU3allle 1 caMOpa3BUTHS,
- ¢popmupoBaHre y 00YyYaAIOIMIUXCS CIIOCOOHOCTUUCTIONH30BATh HEOOXOIUMBIE MaTEeMaTHICCKUE
METO/JIbI JUIsI pElIeHHUs 3a/1a4 MPo(eccuOHaIbHON 1eATeNbHOCTH;
- (opmupoBanue y oOyuaromuxcsi o0menpodecCHOHANbHBIX KOMICTCHIIUN, HATIPaBICHHBIX Ha
pa3BUTHE HABBIKOB UCCIIEI0BATENIbCKON ACSITETbHOCTH;
- QopmupoBanue y 0OydarOMUXCSI CIIOCOOHOCTHOCYIIECTBISATh IMOUCK, KPUTHUECKUW aHAIHU3 H
CUHTe3 UHPOpPMAIUH, IPUMEHITH CUCTEMHBIN MOAXO0/T AJIsl PEeLICHUs TOCTAaBICHHbIX 3a/1a4.

1.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCIUIIJIMHE

Koa n Koa u HaumeHoBaHMe HHANKATOPA Iliianupyembie pe3yabTaThl OcHosanue (IIC)
3k
HAUMEHOBaHME JOCTHIKEHUS KOMIIETCHIIUH 00yuyeHHs M0 TUCHUTIUHE AL
npo¢heCcCHOHANBHBIX
LD I KOMITeTEHITU I
VYK-1. Cnocoben NYK-1.1. OcymiecTBisieT TOUCK 3HaeT:0CHOBHBIE TIOHSATHUS
OCYLIECTBIIITH uHpOpMaNKH (B TOM YHUCIIE C MAaTEMAaTUKH; METOBI PELICHUS

[IOMCK, KPUTUYECKUI
aHAJIU3 U CUHTE3
HHpOpMALNH,
MPUMEHSTH
CHCTEMHBIH ITOIX0]T
JUTSL peTLICHUS
MOCTaBJICHHBIX 3a/1a4

UCIIONIb30BaHHEM HU(PPOBBIX
TEXHOJIOTHT), HEOOXOAUMOH ISt
peIIeHHS TOCTAaBICHHBIX 33129
MNVYK-1.2. BeImoyiHSAET aHAIN3,
CHCTEMAaTH3aI1I0 B 0000IIcHIE
WHPOPMALIUH IS PEIICHHS
IIOCTaBJICHHBIX 3aa4, B TOM YHCIIE C
HCTIOB30BaHUEM MU(PPOBBIX CPEICTB
NYK-1.3. TIpoBOAUT OLIEHKY
COOBITHH, TIPOIIECCOB, PE3YJILTATOB
JIEATENILHOCTH

3aj1a4, METOJIbl cOOpa, aHaIM3a U
00paboTku HHpOpPMaK
Ymeer:00pabaTrIBaTH
9KCTIEpUMEHTAIbHbIC JaHHbIC,
COZIeprKaTeIbHO HHTEPIPETUPOBATh
TIOTy4EHHBIE KOJTHICCTBEHHBIC
Ppe3yIbTaTH

Burageer: HaBbIkamMu paboTHI CO
CIEIIUAJIbHOM MaTeMaTU4eCKOU
JIUTEPaTypoit

OIIK-1. Crocoben
OIICHUBATh POJIb
nHpOpMaLUH,
MHPOPMALMOHHBIX
TEXHOJIOTHUH U
HHPOPMAIMOHHON
0€30IaCHOCTH B
COBPEMECHHOM
o0111eCTBE, MX
3HAYEHHUE IS
obecreueHus
00BEKTHUBHBIX
noTpeOHOCTEN
JINYHOCTH, OOIIECTBA
Y TOCYJIapCTBa

HOIIK-1.1. [Tonnmaet posb
uH(OpMAaLUK B COBPEMEHHOM
ob1ecTBe

NOIIK-1.2. Mcrions3yeT JOCTHXKEHUS
nH(pOpMaMOHHBIX

TEXHOJIOTHH /ISl TOMCKA U
00paboTku MHGOpMAIIH

3HaeT: OCHOBBI MaTEMaTHYECKOTO
aHaJu3a, He0OXOAUMBIE TIPH
penieHIn mpoghecCUOHaTbHBIX
3a1a4

YMeer: UCTIONBE30BaTh METO B
MaTeMaTHYECKOTO aHall3a
MOJICITAPOBAHUS JISl PEIICHUS
TEOPETUICCKHUX U MPUKIIATHBIX
3amaq

Baajaeer: MareMaTHUEeCKUMU U
KOJIMYECTBCHHBIMHU METOJJaMU
PpCIICHUA TUITOBBIX
npodeccnoHaTbHBIX 33724

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

JucnunimHa oTHocuTcs K o0s3aTtenbHoM yactu bioka 1. Jucuumniuzel (MOIyNH) MpOrpamMMbl
6akanaspuata (5.1.0.03 O6menpodeccnoHanbHbINA MOIYIb).




3. CTPYKTYPA U COAEPKAHUE JUCLHHUIIJIMHBI
3.1. O0beM M CTPYKTYpPa AUCHMIIHHBI

OO0mast TpyAoéMKOCTh AMCIMILIUHBI COCTaBIseT 7 3.e. (252 wac.), UX pacrpeneicHue Io
BHUJIaM paboOT ¥ CeMeCTpaM MpPEACTABICHO B TaOIHIIE.

Buabl yueOHBIX 3aHATHH U padoThI 00yYaI0OUXCSH TpyaoeMKoOCTh, Yac
BCEro 1 cemecTp 2 cemecTp
O01mas TPyA0eMKOCTh THCHMILIUHBI, Yac 252 108 144
KonTtaktHasi pa6oTa o0y4arommxcs ¢ 104 /26 48 /12 56 /14

npenojaaBarejieM M0 BHIaM y4eOHbIX 3aHATHH
(Bcero), B T.4.:

3aHATHS JEKIMOHHOI0 THIA (JIEKIIUH) 44114 20/6 2418

3aHATHSI CEMHHAPCKOro THNa (ceMunapsr, | 60 /12 2816 32/6
NPAKTUYECKUE 3aHATHSL, IPAKTUKYMBI, KOJUIOKBHYMBbI 1
MHbIE AHAJIOTHYHBIE 3aHSITHS)

J1abopaTopHbie paGoThl -/- -/- -/ -
CamocrosiTesibHasi padoTa BCEro, B T.4.: 121/213 60/92 61/121
CaMoIoATOTOBKA IO TeMaM (pasesiaM) JUCIUTLTHHBI 121/ 183 60/77 61 /106
BelInonHeHHEe KOHTPOIbHOM paboOThl /KOHTPOJIbHAS -/30 -/15 -/15
pabora
BelInosiHeHHE KypCOBOTO MPOEKTa /KYpPCOBOil paboThI -/- -/- -/-
KoHTpoab (4ackl Ha 3K3aMeH, 3a4€T) 27113 -14 2719
IIpome:xyTOUHAs aTTECTALMSA 3auer JK3aMeH

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo OJisi OYHOU, OYHO-3A0UHOU POpM 0OYHeHUs

JlMcuuIuIMHA peanu3yeTcs MOCPeACTBOM MPOBEIEHHUSI KOHTAaKTHONW padoThl ¢ 00yJarolUMHCS
(BKJIFOUAs TIPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEILHON pabOThI 00yUJaroIInXCst
Y TIPOMEXKYTOYHOU aTTECTALINH.

B mnpomecce ocBoeHus UCHUIUIMHBI MOKET MPUMEHSTHCS JIIEKTPOHHOE OOYy4YeHHE W
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

B nponecce ocBoeHus TUCHUILUIMHBI oOydaroluecs 00ecreyeHbl JOCTYHNOM K 3JIE€KTPOHHOM
UH(POPMALIMOHHO-00pa30BaTEIbHOM Cpe/ie U NIEKTPOHHO-OUOINOTEYHBIM CHCTEMAM.




3.2. Coep:kaHue AUCHUIINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM,

Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pa6oTa
Pe3yJbTaThl §
OCBOCHHST: @ o & g 1% E ) DopMBbl TEKyLIEro
e ? : < z ; 5 8 KOHTPOJIsA
$opmupyemoit HauMeHoBaHuUe Pa3/ieJoB, TeM - s % g - ENE (nanvenoBanme
KOMIETeHI U i E = E E ; S 5 OLIEHOYHOTI0
HHNKATOPbI g 23 g & 5 < cpescTBa)
ROCTHAREHHS = oS & = g =9
KOMIIeTeHI Ui = R 2 = & =
= = O
1 cemecTp
YK-1: Tema 1Teopust npenesos: 6/2 Hexus-
NVYK-1.1 - OCHOBHBIE TIOHATHS ¥ TEOPEMBL. BU3yaIH3aLis (B
NVYK-1.3; BhIYHCTIEHHUE TIPEJIENOB. r.1. 8 3MOC)
OIIK-1: HenpepbIBHOCTH QYHKIHH.
UOIIK-1.1 [IpakTuueckoe 3anarue Ne 1.Brraucienue npeaenon 8/2 3akperuieHue
HOIIK-1.2 GyHKUIHMA. TEOPETHYECKOTO
Marepuaia.
[Ipaktuueckoe 3anarue Ne 20CHOBHBIE BUIBI Pemenne 3anay.
HEOTpeIeNeHHOCTeH (O-oo; 1”; OO) H HX Cocrasrenue
CIIPaBOYHUKOB
packpbITHE. Konrtponsusie
[Ipaktuueckoe 3anatue Ne 3. HenpepbiBHOCT paboThI
GbyHKIUH.
[Ipaktuueckoe 3anarue Ne 4. Ilpenenst u
HETIPEePBIBHOCTE.
KonTponpHas pabora no teme 1.
CamocrositenpHast paborta 20/30 | Usyuenue
y4eOHBIX
MaTepHaIoB Mo
KOHCIIEKTaM
ayANTOPHBIX
3aHATHH U
y4eOHBIM —
METOJMIECKIM
mocoousIM.
Pemenne
JIOMAIIHIX
WH/MBUTyaTbHBIX
3aJaHui
YK-1: Tema 2.J[uddepernnanpupie 6/2 Jexuns-
NYK-1.1- HCUNCIICHHUS: BU3yau3anus (B
NYK-1.3; 1.4. B OUOC)
OIK-1: OCHOBHBIE TTOHSTHS U TCOPCMBI.
MOTK-1.1 Brruncnenue npon3BoaHON.
MOTIK-1.2 Huddepennman GyHkium.
HpOI/I3BOI[HBIC BBICHIUX IMOPAIKOB.
IIpasuio Jlonurans.
[Ipaktuaeckoe 3aasatue Ne 5. Berancnenne 8/2 3akperieHne
HPOU3BOIHBIX CJIOKHBIX (DYHKIMH TEOPETUYECKOIO
[Mpaktrueckoe 3ausatie Ne 6 Jlorapupmugeckoe Marepuana.
nuddepenppoBanre. Y paBHEHHE KacaTeIbHOM Pemienue 3anay .
KpUBOMH KoHTponbHble
[Mpakrrnueckoe 3ansarie Ne 7. [Tuddepentpan paboTEL.
¢ynxuun. [Ipon3BogHas BRICIINX ITOPSIIKOB. CocraBienne
[IpaBuino Jlonurans CIPaBOYHHKOB
[IpakTrueckoe 3anarue Ne 8. [TomHoe uccnenoBanue
¢ynxunn. HanGonbiee 1 HanMeHbIIee 3HAYCHNS
(byHKUIMM Ha OTpe3Ke.
CamocrosiTenbHas paborta 20/30 | Usyuenue
y4eOHBIX
MaTepHaIoB Mo
KOHCIIEKTaM
ayJIUTOPHBIX
3aHATUN U
yueOHBIM —
METOJMYECKIM
oCOOMsIM.
Penienue




Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
pe3yJIbTaThl §
OCBOCIUL 13} % o g 15} E 9 (I)OPMLI TEeKyliero
kox = E S 2 g 5 g KOHTPOJISA
$opmupyemoii HauMeHoBaHuUe Pa3/leJoB, TeM - S S| E & (manvenoBanme
KOMIIeTeHIIHH 1 E = A = = S g OLIEHOYHOI'0
MHMKATOPbI = 2 o EE| &8¢ cpencrea)
JAOCTHIKEHHUS % ] = = S g
KOMIIeTeH i = é 2 :Q' i c%
)}
JOMAIITHUX
HH/IMBHYaTbHBIX
3aJaHui
YK-1: Tema3 VIHTErpabHOE HCYHCIIEHHE: 6/2 Jexrms-

11 - BU3yanusaius (B
MVYK-1.1 OCHOBHBIE ITOHITHUA U TCOPCMBI. v 9 (
NYK-1.3; 3 Ny 1.4. B OUOC)
OIK-1: aMCHa IEPEMEHHOU U
MOIK-1.1 WHTETPUPOBAHUS 11O YACTSIM B
HOIIK-1.2 HEONPEACIICHHOM M HCONPEICICHHOM

HHTCrpaiax.
WuTerpansl oT GyHKIUHOT
KBaApPaTHOr'o TPCXUJICHA.
HHTerpaibl oT 1poOHO - parmoHaIbHBIX
byHKIHIA.
I/IHTeraJ'IBI OT TPUI'OHOMCETPUYICCKHX
byHKIHIA.
®opmyna Hetotona — Jleitbnuua.
HecoOcTBeHHBIC MHTETPAIIBI.
Ipaktudeckoe 3anstie Ne 9. BoruucieHne 10/2 3akperuieHue
HEOIIPEe/ICIICHHOTO HHTErpalia. 3aMeHa epeMeHHON 1 TEOPETHYECKOTO
MHTETPUPOBAHUS 110 YACTSIM. Marepuaia.
[Ipaktuueckoe 3ansatue Ne 10. HTerpuposanue Pemenue 3amau
BBIPOKCHHI, COJICPKAIIMX KBAJAPATHBIM TPEXUICH B KouTposnbHbIe
3HAMeEHarese. paboThI
IIpaktuueckoe 3anatue Ne 11. . InTerpupoBanue CocraBiieHue
JIPOOHO-pAHOHATBHBIX (DYHKIIHIA. CMIPaBOYHUKOB
[pakruaeckoe 3aasaTue Ne 12.0npeneneHHbII
UHTerpal. . Beraucnenue miomaaei.
[paktuaeckoe 3aaatue Ne 13. KorrponsHas padota
Ne2mo teme 2 u 3.
CamocTrosiTensHast paboTa 20/30 | Usyuenune
y4eOHBIX
MaTepHaoB 110
KOHCIIEKTaM
ayIUTOPHBIX
3aHIATUN U
y4eOHBIM —
METOANYECKUM
mocoOusIM.
Pemenue
JOMAIITHHUX
I/IHJII/IBPI}lyaJ'lebIX
3a/1aHuil
YK-1: Tema 4. KoMIIJIeKCHBIE YUCTIa: 2/0 Jlexuus-
NyK-1.1- JleficTBUsI HAJl KOMIUIEKCHBIMH YHCIaMH. BUsyanu3auus (B
NYK-1.3; Penenne KBaapaTHBIX YPABHEHUH HA MHOXKECTBE T.49. 8 OUOC)
OIIK-1: KOMIIJIEKCHBIX YHCEJI.
HOIIK-1.1
UOIIK-1.2 2/0 3akperuieHue
IIpaktudeckoe 3anatue Ne 14. Jlelictsus Han TEOPETHYECKOTO
KOMIIJIEKCHBIMH YHCIIAMH. Marepuaa.
PelieHne KBapaTHBIX YPaBHECHUIT HA MHOKECTBE Pemenue 3anaq
KOMIIJIEKCHBIX YHCEI. KoHTposbHbIe
paboTsI
CocTaBneHune




Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
pe3yJIbTaThl §
OCBOCHMST: @ % o 2o E ) ®DopMBbI TEKYIET0
kox g =S Z ; 5 S KOHTPOJISA
$opmupyemoii HauMeHoBaHuUe Pa3/leJoB, TeM - s % e o | E & (manvenoBanme
KOMIIeTeHIIHH 1 E = E E ; S g OLIEHOYHOI'0
HHIUKATOPDI g 2 o g & 5 e cpencTBa)
AOCTHKEHHUS. = = s = g 2.
KOMIIeTeHIMii = é o :Q o =
)}
CIIPaBOYHUKOB
0/2 Wzyuenne
CamocrosiTenbHas pabora y4eOHBIX
MaTepHajIoB M0
KOHCIIEKTaM
ayIMTOPHBIX
3aHATHHA U
y4eOHBIM —
METOANYECKUM
OCOOUIM.
Pemienne
JOMAIITHIX
HH/IMBHAYaTbHBIX
3aJaHui
HUTOTIO | 20/6 - 28/6 60/92
2 cemecTp
VK-1: Tema 5.JIuneiinas anrebpa: 4/2 Jlexuus-
NyK-1.1 - JleHcTBUS HaJl MaTPULIAMH. BU3yanu3anus (B
UYK-1.3; OnpeenuTenn MaTpHIL 1.4. 8 OUOC)
OIIK-1: O0patHas Marpuia. MaTpuiHble ypaBHEHHUSI.
HUOIIK-1.1 Meron Kpamepa u meton I'aycca.
HUOIIK-1.2 Ipaktudeckoe 3austie Ne 1 JleiictBust Hax 8/2 3akperuieHue
MaTpHLAMH. TEOPETHYECKOTO
MarepHana.
IIpaktuueckoe 3anatue Ne 2 Onpenenurenu Pemenne 3anau.
maTpuu. OOpaTHas MaTpuua.. CocraBiieHue
IIpaktuueckoe 3anarue Ne 3 .Cuctemsl JTHHEHHBIX CIIPaBOYHHUKOB
ypaBHenuil. Meron Kpamepa KonTponbHbie
IpakTuueckoe 3anstue Ne 4. Merox [Naycca. paboTsr
CamocrosiTenpHas padora 11/30 N3yuenne
y4eOHBIX
MaTepHaoB 110
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHHA U
y4eOHBIM —
METOMYECKHM
HOCOOUSIM.
Pemenne
JIOMAIITHIX
HHJIMBHAYaTbHBIX
3aJaHuNA
YK-1. Tema 6. BekTopHast u aHamuTHYeCKas 412 Jexuus-
NYK-1.1- reOMETpHN: Bn3yagnl/:'slaougﬂ (8
NVYK-1.3; o T.4. B )
JleiicTBYS HAJl BEKTOPAMH.
OIIK-1: CkansipHOe, BEKTOPHOE, CMEIICHHOE
I/IOHK_]-:I- TMPOU3BEACHUA.
HOIIK-1.2 [IpsimMast Ha TIOCKOCTH.
[IpsiMas ¥ MIOCKOCTh B MPOCTPAHCTBE.
KpuBble BTOpOro nopsiixa.
IMpakrrueckoe 3ansaTie Ne 5. Bexropsl. CkansipHOe 6/2 3akperuieHne
MPOU3BE/ICHIE BEKTOPOB TEOPETHYECKOTO
[Ipakruueckoe 3ansatue Ne 6 BexropHoe u MaTrepuana.
CMEIIICHHOE MPOU3BEIICHUSI BEKTOPOB. Penienue 3anad .
[Tpakruueckoe 3anstue Ne 7. [Ipsimast ¥ IIIOCKOCTh KontpomnbHbie
paboTHL.
CocraBneHne
CIIPaBOYHUKOB
CamocrosiTenbHas paborta 10/30 Wzyuenue




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
pe3yJIbTaThl §
OCBOCHMST: @ o o 2o E ) ®DopMBbI TEKYIET0
kox ? : < z g 5 g KOHTPOJIsA
$opmupyemoii HauMeHoBaHuUe Pa3/leJoB, TeM - s % S| Ea (manvenoBanme
KOMIETeHI U i E = 32 E ; g & OLIEHOYHOTI0
HHMKATOPbI =1 o E == 58 —
iz S e £ 3| & & gRcacEy)
I[OCT]DKEHPH[M ) S = < = E 2
KOMIIeTeHI Ui = R 2 = & =
= = @)
Y4eOHBIX
MaTtepuaIoB Mo
KOHCIIEKTaM
ayIMTOPHBIX
3aHATHHA U
y4eOHBIM —
METOANYECKUM
TOCOOMIM.
Pemienue
JOMAIITHUX
HH/IMBHYaTbHBIX
3aJaHui
VK-1: Tema7 OYHKIMH HECKOIBKUX 6/2 Jlexums-
HYK-1.1- IIEepPEMEHHBIX! Bmyagﬁ%lgﬂ @
NYK-1.3; 0 T.4. B )
CHOBHBIE TTOHSTHS.
OIIK-1: JIunum ypoBHs.
HOIIK-1.1 YacTHble IPOU3BOIHBIE.
HOIIK-1.2 Ipou3BogHAs 10 HAIIPABIICHHIO, IPANCHT.
DKCTpeMyM (QYHKIMU JBYX ITEPEMEHHBIX.
HawnGomnbmee v HanMeHbIIee 3HAUCHUS QYHKIIMN
Ha 3aMKHYTOH OrpaHMYEeHHOW 00JIaCTH. .
IMpaktudeckoe 3anstie Ne 8. JIUHUK ypOBHSI. 6/2 3akperuieHue
YactHble npon3BoaHsle. [Ipon3BoaHast o TEOPETHYECKOTO
HarpasJieHHIo. ['pagneHT. Marepuaa.
IIpaktuueckoe 3anarue Ne 9. HactHble Pemenne 3anau
TIPOM3BO/IHBIE BBICIINX ITOPSIIKOB. KonTposbHble
[paktuaeckoe 3aaarue Ne 10. .Hanbonpmiee u paboTsI
HaMMeHbIIee 3HAUeHHU (QYHKIUH IBYX CocrasieHne
MEPEMEHHBIX Ha 3aMKHYTOH OrpaHHYeHHON CIIPaBOYHUKOB
obmacti
CamocTrosiTensHast paboTa 15/30 Wzyuenne
y4eOHBIX
MaTepHaoB 110
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHHA U
y4eOHBIM —
METOANYECKUM
mocoousIM.
Pemenue
JOMAaIITHUX
I/IHllI/IBPI}lyaJ'[beIX
3a/1aHui
YK-1. Tema 8 JTuddepentmanprbie 1072 Jexuus- (
NUYK-1.1 - . BU3yaim3auus (B
MVK-13: ypaBHenus. Teopus psioB: 14 B 2HOC)
OIIK-1:
OcHoBHbIe TOHATH. 3agada Ko,
HOIIK-1.1
JubdepeHunansHble ypaBHEHHUs! IEPBOTO MOPSAKA:
VOIIK-1.2 C pa3JIeNIeHHBIMU NTEPEMEHHBIMU, OJHOPOIHEIE,
JMHENHbIe, ypaBHeHUs bepHysu.
JIuneitnbie nuddepeHIrabHble ypaBHESHUS
BTOPOTr0 TOPSAKA C TOCTOSHHBIMU
ko3¢ ¢unrenTamu. OCHOBHBIE MOHSTHSL.
YucnoBbIe PABI C MOJI0KUTEIFHBIME YICHAMH.
3HaKOouUepeAYIOLIIECs YUCIOBbIE PSIIBL.
CreneHHble PAIbI U 00IACTH UX CXOAUMOCTH.
Psnel Teitnopa u psaasl Makiopena.




Bujbl yue0HoM padoThI
Ilnannpyembre KonTakTHas pagoTa
pe3yJIbTaThl §
OCBOCHMST: @ o & g o E ) DopMBbI TEKYLIEro
kox ? : < z g 5 g KOHTPOJIsA
$opmupyemoii HauMeHoBaHuUe Pa3/leJoB, TeM - s % g - ENE (manvenoBanme
KOMIETeHI U i E = E E ; S g OLIEHOYHOTI0
MHMKATOPbI = 2 o EE| &8¢ cpencrea)
JAOCTHIKEHHUS % ] = = g g
KOMIIeTeHI Ui = R 2 = & =
= =58
12/0 3akperieHne
[MpakTrnueckoe 3ausarue Ne 11 JIuddepenmansaere TEOPETUIECKOTO
YpaBHEHHS MIEPBOTO MOPSAKA: C Pa3AeICHHBIMA MarepHaa.
MIEPEMEHHBIMHU, OTHOPOJHBIE. Pemenne 3amau
[Ipaktuueckoe 3anarue Ne 12 Jluneitnsie Kontponsusie
nudbepeHIranbHble YpaBHEHHS IEPBOTO MOPSIIKA. paboTsI
VYpasuenue bepnymu. CocraBieHue
CIIPaBOYHUKOB
IIpaktuueckoe 3anstue Nel3 OgHopoaHbie
nmuHeWHBIe TudQepeHnnaabHbe ypaBHeHNS
BTOPOTO TTOPSIIKA C TOCTOSTHHBIMA
K03 GULIHEHTaMH.
IIpaxtuaeckoe 3anstue Ne 14 HeoOxomumeblii
MIPU3HAK CXOAUMOCTH YHCIIOBOTO Psija.
JloctaToyHbIe MPU3HAKK CXOIUMOCTH
3HOKOTIOJIOXKUTENBHOTO PAAa.
IIpaxtudeckoe 3anstue Ne 15
3HaKo4epeayromuecs psiasl. AOCOMIOTHAS U
YCIIOBHAsI CXOJJUMOCTB YHCIIOBOTO Psifia.
IIpaktuueckoe 3anstue Ne 16 CreneHHbIE PsbL.
PsnpiTeitnopa u Maknopena.
25/31 | Usyuenue
CamocTrosiTensHast paboTa y4eOHBIX
MaTepHajoB Mo
KOHCIIEKTaM
ayANTOPHBIX
3aHATHH U
y4eOHBIM —
METOJMIECKIM
mocoousIM.
Pemenne
JIOMAIIHIX
WHJMBUTyaTbHBIX
3aJaHui
UTOI'O 24/8 - 32/6 61/121
HToro mo qucuuimuinie | 44 /14 60/12 | 121/213

[Tpumedanue: -/- 06vem uacoe coomeemcmeeHHo 0isi OYHOI, OYHO-3A0YHOU POPM 0OYUeHUs




AMETOJUYECKHE YKA3AHUA [JJIs1 OBYYAIOHIUXCAIIO OCBOEHHIO
JUCIHUIIVINHBI

4.1. O01mme MeETOAMYEeCKHUE peKOMeH AU no OCBOCHHUIO JUCIUILIMHbI,
o0pa3oBaTejibHbIEe TEXHOJIOTHH

JlucuuiuinHa peanu3yeTcsi TOCPEICTBOM MPOBEICHUST KOHTAKTHON PabOTHI ¢ 00YyJarOIIUMUCS
(BKJIFOUAs TIPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIIbHON paOOThI 00yUJarOIIUXCsI
U TIPOMEXKYTOYHOM aTTECTAIINH.

[Ipu mnpoBeneHuM Y4eOHBIX 3aHATHA 10 JUCHUIUIMHE OOECICUUBACTCS pA3BUTHE Y
00y4aromuXxcsi HABBIKOB KOMAaHTHOW Pa0OThI, MEXIMYHOCTHOH KOMMYHHKAIIUH, IPUHSATHS PEIICHUH,
JTUIEPCKUX KAa4eCTB (BKIFOUAs IPOBEJCHIE HMHTEPAKTUBHBIX JICKIIHH, TPYIIOBBIX TUCKYCCHIA, POJIEBBIX
UTp, TPEHUHTOB, aHAIM3 CUTYalluid 1 MIMUTAIIMOHHBIX MOJEIICH, MPEernogaBanne JUCIUTUIMHBL B (hopMme
Kypca, COCTABJICHHOTO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICIOBAHUH, MPOBOJIMMEBIX
YHUBEPCHTETOM, B TOM YHCJIE€ C Y4YETOM PETHOHAIBHBIX OCOOCHHOCTEH MpPOodeCCHOHATBLHON
JIeSATETLHOCTH BBIITYCKHUKOB U MOTPEOHOCTEHN paboToIaTesneil).

[IpenoaBaHye AUCIUIUIMHBI BEIETCS ¢ IPUMEHEHUEM CIICAYIOIIUX BHIOB 00pa30BaTeJbHBIX
TEeXHOJIOTHii:

-0aNIbHO-PEUMUH208asi MEXHOL02USL OYCHUBAHUSL,

- 9IeKMpOHHOE 0OVUeHue,

- npobemHoe odbyuenue;

- pazb0op KOHKPEMHbIX CUMYAYULL,

- unghopmayuonnvle mexnonoeuu: BigBlueButton

JlJis OLleHKHW 3HAHWH, YMCHHH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIMH IIO
JTUCIUTUTMHE TIPUMEHSIETCS OaJUIbHO-PEUTHUHTOBAasl CHUCTEMa KOHTPOJS M OICHKH YCIIEBaGMOCTH
CTYICHTOB. B OCHOBY Oa/UTbHO-pPEHTHHTOBOW CHCTEMBI ITOJOXKCHBI MPHHIIUITBEI, B COOTBETCTBHH C
KOTOpbIMH ()OPMHUPOBAHHUE PEHTHHTA CTYIEHTA OCYIISCTBISETCS B XOJIE TEKYIIEr0 KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2.MeToau4yecKkue YyKa3aHusi Ui OOyYAIIIMXCH 1O OCBOEHHI0 JUCHHUIUIMHBI Ha
3aHATUSX JEeKIMOHHOI0 TUIIA
JlexyuonHulii Kypc npeonoiazaem cCUCmMeMamu3upo8aHHoe U3JIONCEHUE OCHOBHBIX BONPOCO8
memMamuyecko20 Niana. B xode nexyuonnvix 3ansamuil packpwleaiomes 6a3o6vie 6ONPOCHL 8 PAMKAX
Kaxcoou memvl  oucyuniunvl. O603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdHce O0elamcs
AKYEeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS UZYUAEMO20 MAMEPUAILA.
JICKITMOHHBIE ~ 3aHSATHS  TPOBOAATCS B I[OTOYHOW  ayJUTOPUU C  NPUMEHEHUEM
MyJIBTUMEAUHHOTO TPOEKTOpa B BUE yueOHoi npezenTanuu wiu B SVOC yHuBepcuTeTa.
B xo00e nexyuonnwvix 3aHamuill  peKomMeHOyemcs KOHCHeKMUposauue yYeOH020 Mamepuand.
Boszmoorcno sedenue koncnekma nekyuti 6 8uoe UHMeLIeKm-Kapm.
OmoenvHvle membl npednazaromcsi OJisi CAMOCMOAMENbHO20 U3YUeHUsT (KOHCNEeKMUPYIOMC).
Mamepuanvr  nekyuil  AGNAIOMCS  ONOPHOU OCHOBOU OISl  NOO20MOBKU  00YYAIOWUXCA K
NPAKMUYECKUM 3aHAMUAM / 1AOOPAMOPHLIM pabomam U GbINOJHEHUs. 3A0AHULL CAMOCMOAMENbHOU
pabomyul, a makce K MePONPUAMUAM MeEKYUje20 KOHMPOAA YCNe8aemMocmu U NpOMedCYMOouHOl
ammecmayuu no OUCYUNTUHE.
4.3. Meroanyeckue yKa3aHusi I OOYYalOIIMXCSl 1O OCBOEHHI0 JAUCHHUILUIMHBI Ha
JIaDOPaTOPHBIX PadoTaX(He npedycmMompeno YueOHbIM NIAHOM,).

4.4, Meroanyeckue YyKa3aHusi I OO0Yy4YalOIIMXCSl MO OCBOEHHI0 JAUCHHUILUIMHBI Ha
3aHATUAX CEMHUHAPCKOr0 TUNA/ HA MPAKTHYECKUX 3aHATHAX

Ilpaxmuueckue (cemunapckue) 3aHAmus nNPeoCcCmagisiom cobol 0emanu3ayuio J1eKYUuoHHO20
MmeopemuyecKko20 Mamepuad, NPooOMCcs 68 Yesix 3aKpenieHus Kypca U 0X6amuléaion 6ce OCHOBHbLE
pasoenvl. OcHo6HOU (opMmoll NpoedeHUsi CeMUHApPo8 U NPAKMUYecKUx 3auamuil  A61semcs
obcyscoenue Haubonee NPOOIEMHBIX U CIOHNCHLIX BONPOCO8 NO OMOEIbHbIM MeMaM, a MmaKice
peutenue 3a0a4 u pazoop npuMepos u CUmyayuti 8 ayOumopHuixX YClo8UsXx.

Ipakmuueckue (cemunapckue) 3ausamusi 00y4AOWUXCsL 00eCneuusarom.
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- IPOBEPKY U YMOUHEHUE 3HAHULL, NOJYYEHHbIX HA TeKYUsIX,

- noJayueHue yMeHUll U HABbIKO8 COCMABIeHUsT OOKIA008 U COOOWeHUll, 00CYHCOeHUs BONPOCO8
no yuebHoMy mamepuany OUCYUNTUHDBL,

- no06edeHUue UMmo208 3aHAMUL N0 PEUMUH2080l CUcmeme, CO2NIACHO MeXHOI02UYecKoU Kapme
OUCYUNTUHBL.

Ipaxmuueckue 3anHamus OpeaHu3yOmMcs, 8 Mmom ducie 8 hopme npaKmu4eckou no02omoeKu,
Komopasi npedycmampusaen yuacmue 00yuarowuxcs 6 GblNOJIHEHUU OMOCNIbHbIX INEMEHMOo8 pabom,
CBA3AHHBIX ¢ OyOyWell NpoghecCUOHATbHOU 0esimelbHOCHbIO.

4.5. MeToan4yecKue YKa3aHUs M0 CAMOCTOSITEJIbHOM padoTe 00y4arouxcst

CamocrosrenbHas paboTa 06ecreunBaeT MOAr0TOBKY 00yUaroImerocs K ayAUTOPHBIM 3aHATHIM
U MEPONPHUATHUSAM TEKYIEro KOHTPOJII M MPOMEKYTOYHOW aTTECTAIlMHM O M3y4aeMOM TUCIUILUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKH MPOSIBIISIIOTCS B aKTHBHOCTU OOYYAIOIIETOCs HA 3aHATUSX U B KA4eCTBE
BBIIOJIHEHHBIX MTPAKTUYCCKUX 3aIaHUH U APYTHX (POPM TEKYIIETO KOHTPOJIS.

CamocrosTenbHas padoTa CTyICHTOB BKJIIOYALT:

1. Uzyuenue yuebnoti aumepamypul no Kypcy.

2. Pewwenue npakxmuueckux cumyayuti u 3a0ay

Iloozomoska pegpepamos

3. Pabomy c pecypcamu Unmepnem:

1. Allmath.ru [DnekTpoHHbIit pecypc] : Bcs MaTeMaTHKa B OJTHOM MeCTe. — PeKUM J0CTyma:

http://www.allmath.ru/. - 3aru. ¢ sxpana.

2.Exponenta.ru[OnektponHslii  pecypc] :o0pazoBar. MaT. caiit. — Pexum  gocrymna:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.
3. Math-Net.Ru[Dnekrponnsiii  pecypc] :o0mepoc. Mar. mopral. — Pexum  gocryma:
http://www.mathnet.ru/. — 3aru. ¢ skpana.
4.ToroBele  3aaud ¥  pEIICHUA  OHJANH [DNeKTpOHHBI  pecypc]. - Pexum
nocryna:http://univer2.ru/uchebniki po matematike.htm. - 3arn. ¢ sxpana.
Pemenne  Bbicmiell = MareMaTWKUM — OHJIAWH  [OnekTpoHHbId  pecypc]. -  Pexum

noctyna:http://mathserfer.com/. - 3arn. ¢ skpana

4. [To020mogKy K mecmuposanuio no memam Kypca

9. [10020mo6Ky Kk npomexcymounon ammecmayuu no Kypcy

[Ipy BBIMOJIHEHUM 3aJaHUN JJII CAMOCTOSITEIBHOM paboThl pPEKOMEHIyeTcs: MpopaboTka
MaTEpHAJIOB JIEKIIUHI O KaKJI0M MPONJIEHHON TEME, a TAK)KE U3yUYEHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jns oOyyaromuxcst MO 3a04HOM ¢opme 00ydeHHs caMocTosATeNbHas paboTa sBIsSETCS
OCHOBHBIM BHJIOM Y4€OHOH 1€ATEIbHOCTH.

Jns oOecrieyeHHs] CaMOCTOSITETbHONM pPabOThl OOYYAIOLIMXCSA HCHOJIb3YETCs 3JIEKTPOHHBIHM
yaeOHbIi Kypc, coznannbii B DMMOC ynuBepcurera http://sdo.tolgas.ru/

4.6. MeTonuyeckne YyKa3aHusl Uil BBINOJHEHUSI KYPCOBOIo MpoekTa / PpadoThl(He
npeoycMOmMpeHo YUeOHbIM NIAHOM,).


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
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5. VYEBHO-METOJIWYECKOE W WH®OPMAIMOHHOE OBECIEYEHWE
TACIATITAHBI

5.1. [lepeyeHb OCHOBHOM W JONOJHHUTEJIbLHONH Y4eOHOU JUTEPATYPbl, HEOOXOAUMON JJIs
OCBOEHHUS TUCHMUILINHBI

Bes nurteparypa, BKIIIOYEHHass B JAaHHBIM IepeyeHb, MPEACTaBiICHA B BUAE JIJIEKTPOHHBIX
pecypcoB B 3iekTpoHHOM 6ubmmnorteke yauBepcurera (IBC). Jluteparypa, ucrnonbp3yeMas B e4aTHOM
BUJIE, IIPEJICTaBJICHA B Hay4YHOI OMOIMOTEeKe yHUBepcuTeTa B o0beme He MeHee 0,25 sK3eMIUIIpoB Ha
OJIHOTO 00yYarouierocs.

OcHoBHas1 JIMTepaTypa:

1. Kparkuii Kypc BBICIHICH MaTeMaTHKH[DJIEKTPOHHBIH pecypc] : ydel.1jis BY30B IIO
HanpasieHuto nmoArot. "Okonomuka" / K. B. banaun [u ap.] ; mox obur.pen. K. B. banauna. - 2-¢ usn.
- JHokyment Bookread2. - M. : JlamkoB u K, 2017. - 512 c¢. - Pexum npocryna:
http://znanium.com/bookread?2.php?book=415059.

2. Maremaruka B mpuMepax u 3aaadax| DIeKTPOHHBIN pecypc] : yue0.mocobue Juist By30B
o TexH. cnenuanbHocTsM / JI. H. XKyp6enko [u nmp.]. - Hoxkyment Bookread2. - M. : UHOPA-M,
2016. - 372 c. - Pexxum gocryma: http://znanium.com/bookread2.php?book=484735.

3.  Ilantenees, A. B. OOBIKHOBEHHBIE mddepeHnnanbHbIe YpaBHEHUS.
[TpakTukym[DnekTpoHHbIN pecypc] : y4deb.mocobue A By30B IO HaNpaBICHUSM MOJTOT. €CTECTB.
HayK, TEXHWKH, WHPOpPMATHKHM H HKOHOMUKH (kBamu(pukamus (cremenp) "Oakamap') / A. B.
[TanTenees, A. C. fIlkumoBa, K. A. Peibakos. - Jlokyment Bookread2. - M. : UHOPA-M, 2016. - 431 c.
- Pexxum noctyna: http://znanium.com/bookread2.php?book=549273.

4.  PyGamkuna, E. B. Jluneiinas anre6pa. Jluneiinsie onepatopsl. KBagparuunsie Gopmbl.
KommiekcHple umncna[OnekTpoHHbii pecypc]| : ydeb.mocobme / E. B. PybGamkwuna. - JlokymeHT
Bookread?. - M. : NH®PA-M, 2016. - 38 C. - Pexum JOCTYTIa:
http://znanium.com/bookread?2.php?book=544419.

5. YuyeOHo-MeToaMueckoe mocoOue 1Mo aucuuiuinHe "MaremaTtuka'[ DneKTpOoHHBIN
pecypce] : musa texH. Hanpasinenuid BO Y. 1 / IToBomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"),
Ka¢. "Beic. marematuka" ; coct. 0. C. JlanmnoBa. - [lokyment AdobeAcrobat. - TonpsaTTH :
IMBI'YC, 2018. - 926 KB, 119 c. - Pexxum poctyma: http://elib.tolgas.ru.

6. YueOHo-MeToaMueckoe mocoOue 1o aucuuiuinHe "MaremaTtuka'[ DneKTpOoHHBIN
pecype] : musa texH. Hanpasinenuid BO Y. 2 / ITosomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"),
Ka¢. "Beici. marematuka" ; coct. 0. C. JlanmnoBa. - Jlokyment AdobeAcrobat. - TonpsaTTH
[MBI'YC, 2018. - 1,01 MBb, 138 c. - Pexxum moctyma: http://elib.tolgas.ru.

7. YyeOHo-MeToAMueckoe TmocoOue 1o aucuuiuinHe "MaremaTtuka'[ DneKTpOoHHBIN
pecypce] : musa texH. Hanpasienuid BO Y. 3 / ITosomk. roc. yH-T cepBuca (®I'BOY BO "TIBI'YC"),
Ka¢. "Beici. marematuka" ; coct. 0. C. JlanmnoBa. - [lokyment AdobeAcrobat. - TonpsaTTH
IMBI'YC, 2018. - 986 KB, 114 c. - Pexxum poctyma: http://elib.tolgas.ru.

8.  Iumnauyes, B. C. Bricmias marematuka[ DnekTpoHHbIN pecypc] : yueb.nms By3oB / B. C.
[[Iumaues. - Jlokyment Bookread2. - M. : UH®PA-M, 2015. - 479 c. : un. - Pexum pocryna:
http://znanium.com/bookread2.php?book=469720.

9. IlumawyeB, B. C. 3amaynuk Mo BHICHICH MaTeMaTHKE[DJICKTPOHHBIA pecypc]
yueb.nmocodue i By3oB / B. C. Illunaues. - 10-e u3a., crepeorun. - lokyment Bookread2. - M. :
NH®PA-M, 2018. - 304 c. - Pesxxum moctyna: http://znanium.com/bookread2.php?book=927763.

JlonoJIHUTeIbHAS JIUTepaTypa:

10. Beicmas MaTeMaTHKa B yIpaXHEHHUX U 3aadax| Tekcr] : [yue0.mocobue s By30B] : B
24. Y. 1/1II E. Janko [u ap.]. - 7-e u3x., ucnp. - M. : OHUKC [u ap.], 2008. - 368 c. : um.

11. Bwicmas Matematuka B yrpakHeHUsAX U 3amadax[Tekcrt] : [yue6.mocobue nmst By30B] : B
24. Y. 2 /11 E. Janko [u ap.]. - 7-e u3x., ucnp. - M. : OHUKC [u ap.], 2008. - 448 c. : um.

12.  Ouxos, B. ®. ®usnko-maremarndeckue 31061 ¢ Mathcad u MHTEpHET[ DIIeKTPOHHBII
pecypc] : yueb6.mocobue / B. ®@. Ouxos, E. I1. boromonosa, JI. A. UBanos. - 13a. 2-e, ucmp. u 1om. -
Hoxyment Reader. - CII6. [m ap.] : Jlams, 2018. - 556 c¢. - Pexum gocryna:
https://e.lanbook.com/reader/book/103944/#1.



http://znanium.com/bookread2.php?book=415059
http://znanium.com/bookread2.php?book=484735
http://znanium.com/bookread2.php?book=549273
http://znanium.com/bookread2.php?book=544419
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://znanium.com/bookread2.php?book=469720
http://znanium.com/bookread2.php?book=927763
https://e.lanbook.com/reader/book/103944/#1
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13. IImckynoB, H. C. JluddepennmansHoe W HMHTETpaibHOEC HCUUCTEHUsA[ TeKCT]
yue6.nmocobue mis Bry30B T. 1/ H. C. ITuckynos. - U3n. crep. - M. : Uaterpan-Ilpecc, 2007. - 415 c. :
CXEM.

14. TluckynoB, H. C. duddepenumanbHoe W HHTErpajibHOe HcUUCIeHUs[ TekcT]
yuae0.1mocobue st BTy30B T. 2 / H. C. [Tuckynos. - U3a. crep. - M. : UaTerpan-Ilpecc, 2007. - 544 c. :
CXEM.

15. Cnaig-nexuus o NUCILIUIIIINHE "MartemaTuka" o TEME "Teopust
npeznenoB"[DnekTpoHHbI pecype]| : g Bcex HampasineHuit BO / IloBomk. roc. yH-T cepBHca
(®I'bOY BO '"IIBI'YC"), [Kad. "Beicmi. marematuka"] ; coct. T. B. Hukutenko. - [[okymeHT
PowerPoint. - Toaesarru : IIBTYC, 2018. - 883 Kb, 111 c.. - CD-ROM.

16. Crnaiin-nekuusa no nucnumimae "Martemaruka" mo teme "®OYHKIMHM HECKOJIBKUX
nepeMeHHbIX " [ DNeKTpoHHBIA pecypc]| : mana Bcex Hampasienuii BO / TloBomk. roc. yH-T cepBuca
(®I'OY BO '"MIBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[oKkymeHT
PowerPoint. - Toaesarru : IIBTYC, 2018. - 567 KB, 29 c.. - CD-ROM.

17. Cnaiin-npaktukym no gucuuruimHe "Martemartuka" nmo Teme "BblunciieHne JBONWHBIX
uHTEerpasioB" [ DneKTpoHHbIl pecypc] : ans texH. HampasieHudt BO / IloBomk. roc. yH-T cepBuca
(®I'bOY BO '"TIBI'YC"), [Kad. "Beicmi. matematuka'] ; coct. 0. C. lanwioBa. - J[okymMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

Iepuoauueckas Jureparypa

Bectuuk bypsitckoro ['ocynapctBeHHoro yuuBepcurera. Matemaruka, Mapopmaruka
BectHuk KazaHnckoro TeXHOJIOrM4eCKOro yHUBEPCUTETA

EcTecTBeHHbIE M1 MaTEMAaTUYECKUE HAYKH B COBPEMEHHOM MUPE

N3Bectus Cankt-IlerepOyprckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO HHCTUTYTA
MatemaTHuka 1 MaTeMaTUYeCKOe MOACINPOBAHUEC

G wN R

5.2. Ilpodeccuonanbubie ©0a3bl JAHHBbIX, HH(OPMANUOHHO-CIIPABOYHbIE CHCTEMbI,
HHTEPHEeT-PecypChl

1. Allmath.ru [DnexTpoHHbIi pecypc] : Bcs MaTeMaTHKa B OTHOM MecTe. — Peskum JocTyma:
http://www.allmath.ru/. - 3ar. ¢ sxpana.

2.Exponenta.ru[OnexTpoHHsnii  pecypc]| :o0pazoBar. MaT. caiitT. — Pexum  jgocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.

3. Math-Net.Ru[DnekTpoHnbiii  pecypc] :00mepoc. Mar. mopTral. — Pexum  jgocryna:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.

4.ToroBele  3amaud W pelleHus  OHJAWH  [DnekTpoHHbIH  pecypc]. -  Pexum
nocrtyna:http://univer2.ru/uchebniki_po matematike.htm. - 3ar. ¢ sxpana.

5.Pemenne  BbicHIed =~ MaTeMaTUKU  OHJIAWH [DnekTpoHHBI  pecypc]. - Pexnm

noctyna:http://mathserfer.com/. - 3aru. ¢ skpana.
6. DnekTpoHHas 6ubMMoTeuHas cucteMa [10BOMMKCKOTO TOCYIapCTBEHHOTO YHHBEPCHUTETA CepBHUCA
[DnexTpoHHbIi pecypc]. - Pexxum noctyna: http://elib.tolgas.ru/. - 3arm. ¢ sxpana.

7. DIeKTpOHHO-OMOMMOTeYHass — cucTemMa  Znanium.com[DnekTpoHHBIH  pecypc]. -  Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpaHna.
8. DnexkrpoHHO-OMONMMOTeUHast cuctema JlaHp [DaekTpoHHBIA pecypc]. - Pexum goctyna:

https://e.lanbook.com/books. - 3arux. ¢ sxpana.


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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5.3. [IporpammHoe obecnieyeHune

HNudopmannonnoe obecneueHrneydeOHOronpomecca Mo TUCHHUIUIMHE OCYIIECTBISETCS C
UCII0JIb30BaHUEMCIIEIYIOIEr OIIPOrpaMMHOr000€ecIeYeHust (JIMLIEH3MOHHOT O u CBOOOJIHO
pacnpocTpaHsieMoro), B TOM YHCJI€ OT€YECTBEHHOIO IIPOU3BO/ICTBA!

Ne HaumeHnoBanue YciaoBus gocryna
n/n
1 MicrosoftWindows 7 U3 BHYTpPCHHEI! ceTH yHUBepcuTeTa (JIMLEH3HOHHEIIT JOTr0BOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPECHHEHN CETH YHUBEpCUTETA (JINIICH3HOHHBIN IOTOBOP)
3 Koncynprantllimroc 13 BHYTPEHHEH ceTH yHUBEpCcHUTeTa (JIMIICH3NOHHEIA JOTOBOP)
4 C10 MOODLE U3 11000 TOUKH, B KOTOPOI HMeEeTCst I0CTyH K ceTd MHTepHeT
(JIMIIeH3HOHHBII 10r0BOP)

6. OMIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIAMOM 1151
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JUCIUIIJIMHE

[Tomemenust npeAcTaBisAlOT co00i yyeOHbIE ayIUTOPUN JJISl NIPOBENEHUS YUEOHBIX 3aHATHH,
IOPEIYCMOTPEHHBIX Y4YEOHbIM IUIAaHOM M pabodell MporpaMMoM JUCHMIUIMHBI, OCHAIEHHbIE
000py/10BaHUEM M TEXHUYECKUMHU CPEICTBAMU OOyUEHUS.

3aHATUA JIEKHMOHHOIO THNA.Y4yeOHbIe ayIuTOpUU Ui 3aHATUH JIEKLMOHHOIO THIIA
YKOMILIEKTOBAaHbI MEOEINIbIO M TEXHUUYECKUMHU CPEICTBaMU O0YyUEHUs, CIIY KALUMU J1JIs1 IPEICTaBICHUS
yueOHOoI nHpopMaIK (CTallMOHAPHbIE UITH IEPEHOCHbBIE HAOOPHI IEMOHCTPALMOHHOTO 000py10BaHUS
(IpoekTop, 3KpaH, KOMITBIOTEP/HOYTOYK), Y4eOHO-HArjsiiHbIe MOCcoOMs (IPE3CHTAllMd IO TeMaMm
JeKIMii), obecrneynBaoue TeMaTHYeCKUe WIUTIOCTPAllMM, COOTBETCTBYIOIIME NaHHOH mIporpamme
JUCIUIUINHBI.

JlaGopaTopHblie padoThl (He npedycmompersl y4eOHbIM NIAHOM,).

3aHATHA CeMHMHAPCKOro THUMA.Y4eOHblE ayAUTOpPUM JUIsl 3aHATHH CEMMHApPCKOTO THIA
YKOMIUIEKTOBaHbI MEOENIbIO U TEXHUYECKUMU CPEICTBAMU 00yUeHUsI, CITY KALIUMHU JJ1s IPEACTaBICHUS
yaueOHOM nH(pOopMaIuu (CTalmoOHapHbBIE WIIH TIEPEHOCHBIE HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BaAHUS
(IpoeKTOop, 3KpaH, KOMIBbIOTEP/HOYTOYK).

IIpome:xyToyHnast arrecraums. Jnd mnOpoBeIeHHs NPOMEKYTOUYHOM AaTTECTAllMM IO
JUCLUIUINHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILEHHBIE KOMIIBIOTEPHON TEXHHUKOH C
BO3MOXXHOCTBIO TMOJKIIOYEHHs] K ceTu HHTepHeT M obecrieueHueM JocTyla B AJIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTEIbHYIO  CpeAy  YHUBEpCUTeTa  W/MIM  y4yeOHble  ayJUTOpPHH,
YKOMILIEKTOBaHHbIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYESHHUSI.

CamocrosiTeibHasi pabora. IlomemeHuss Uit CcaMOCTOATENBHOM pPabOThl  OCHAIIEHBI
KOMITBIOTEPHOM TEXHMKOM € BO3MOXKHOCTBIO IIOAKIIIOUEHHs K ceTH «/HTepeHer» M A0CcTynom K
AJIEKTPOHHOM  MH(pOpPMAIMOHHO-00pa3oBaTeIbHOM  cpelne  yHHMBepcureTa. [l opraHuzanuu
CaMOCTOSITENIbHON pabOThl 00yUarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

oubnuoTeka (Meamasai), UMEroIas MecTa Jisd 00YyJarolmuXCsl, OCHAIIEHHBIE KOMIBIOTEpaMU
C/IOCTYNOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

DJIeKTPOHHAas HHPOPMALMOHHO-00pa3oBaTe/IbHAsA cpena YHUBepcHTeTa
(AU OC).Kaxp1iioObydaronniicaBTe4eHUeBCEronepruoaao0yueHus100eciedeHH AMBU Ty aTbHBIMHEOT P
AQHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OpMalnOHHO-00pa30BaTeIbHON Ccpelle YHUBEpPCHUTETa
(OUOC)http://sdo.tolgas.ru/uz 110060 TOUKH, B KOTOPOW HMEETCs AOCTYN K HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn "MHTepHeT", Kak Ha TEppUTOPUN YHUBEPCUTETA, TAK U BHE €€.

OUOC ynuBepcurera 00ecreunBaeT:

JOCTYyNl K Y4eOHbIM IUIaHaM, pabo4yuM mporpamMmaMm JUCHHUIUIMH (Moaylsel), mporpaMmmam
NPaKTUK, OJJIEKTPOHHBIM Y4YeOHBIM M3JaHUAM U DJICKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JTUCHUIUIMH (MOIyJeil), mporpaMMax MpakTuK;

(opMHpoOBaHUE IEKTPOHHOTO NOPTQPOINO 00yUarOIIerocs, B TOM YHCIE COXpaHEHHE ero padoT
Y OIICHOK 3a 3TH PabOTHI.
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B cnyuae peanuzanuu o6pazoBaTenbHON MPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00Yy4eHHs,
JTUCTAHIIMOHHBIX 00pa3oBaTenbHBIX TexHoNMoruit SJNMOC nomnonHUTEIHHO 00eCeUnBaCT:

¢ukcanuio xoxa oOpa3oBaTEIBLHOrO MpOIEcca, Pe3yIbTaTOB MPOMEKYTOYHOW arTecTaluu U
pe3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON IPOTPAMMBIL;

MIpOBeJIeHUE YUEOHBIX 3aHATH, MPOLIEYp OLIEHKH Pe3ylbTaTOB 00yUeHHsl, peau3alns KOTOPhIX
NPEeyCMOTPEHA C TMPUMEHEHHEM DJJICKTPOHHOrO0 OOYYeHHs, AWCTAHIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHI;

B3aMMOJICHCTBUE MEKy YUaCTHUKAMU 00pa30BaTEIILHOTO MIPOIECCa, B TOM YMCIIE CHHXPOHHOE U
(WyIM) acCHHXPOHHOE B3aMMO/ICHCTBHS OCPEACTBOM ceTH "MHTepHeT".

7. OCOBEHHOCTH  OPI'AHM3AIIMM  OBYYEHUA A JMI C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMHU 3JOPOBbSA U UHBAJINIOB

[Ipu nHeoOxomumocT pabouas HporpaMMa JUCHMIUIMHBI MOXET OBITh aJanTHpoBaHa s
obecrieyeHHss 00pa30BaTEIBLHOTO TPOIECCa WHBAIUIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI, B TOM YHWCIIE U TUCTAaHIIMOHHOTO oOyueHwus. /s aToro Tpedyercst 3asBIeHHE CTYICHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHUE ICHUXOJIOT0-MEIUKO-TIEarOrHuecKod KOMHCCUU
(IIMIIK).

B ciydae HeoOXomuMOCTH, 00y4JarOIIUMCS M3 YUCIIA JIMI C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
310pOBbsl  (TIO0 3asBICHUIO OOydaromerocs) a s WHBAIAJOB TaKKe B COOTBETCTBUU C
WH/IMBUYAJIbHOW MPOrpaMMOI peaOUIMTAIliy HHBAJIK]IA, MOTYT MPEIIaraThCsl CICIYIOIIUE BApUAHThI
BOCTIPHSATHS y4eOHOM MH(OPMAIHH ¢ YI€TOM UX WHAMBHIYATbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHMCJIC C IPUMEHEHHEM DJICKTPOHHOT'O O0YYCHHUS U TUCTAHIIMOHHBIX TEXHOJIOTHIA:

- JUI JIAL C HapyIIEHWSIMH 3PEHHS: B MEYaTHOH (QopMe yBenwmueHHBIM mpudTom; B dopme
3JIEKTPOHHOTO JOKYMEHTa; B opme aynuodaiina (mepeBo y4eOHbIX MaTepualoB B aynuodopMmar); B
nedaTHOH (Qopme Ha s3plke bpaing; WHIMBUAYalbHBIE KOHCYJIBTAlMM C  TMPHUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 33/IaHUSI M KOHCYJIbTAIHH.

- JUId JIMIl C HapyUIEHUsIMH CiyXa: B IedaTHo ¢opme; B ¢popMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJICOMATEpHalbl €  CYOTHTpaMHu;  HMHAWBHUIYyalbHbIE  KOHCYJIbTAllMM C  MPUBICYCHHUEM
CYpZIOTIEPEBOUNKA; WHANBUYAIbHbIC 3aJJaHUS U KOHCYJbTAIIHH.

- JUIS JIUI C HapyUICHUSIMH OMOPHO-IBUTATEIBLHOTO ammapara: B meyaTHou ¢opme; B Gopme
AIIEKTPOHHOTO IOKyMEHTa; B (hopMe ayanodaiina; HHIUBUIYaTbHbBIE 3aJaHUS U KOHCYJIbTAIlHH.
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8.OHEHOYHBIE MATEPHAJIBI (®OHA OLEHOYHBIX CPEIACTB) JJIsA
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALIUN

8.1. Onucanme mnoka3zatejell M KpHUTEepHeB OIEHHBAHHUS KOMIETEeHUHH Ha
Pa3JIUYHBIX 3Tanax uX GopMUPOBAHNSI, ONMHCAHUE KA OLleHUBAHUS

JIJIs OLIEHKM 3HAaHWH, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIUH II0
TUCITUIIMHE TPUMEHSETCS OaTbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIIGHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OauIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOXKCHBI HMPHHIHUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTa OCYIIECTBISCTCS B XOJ€ TEKYIIETO KOHTPOJIS
ycneBaeMocTu. MakcumanbHOe KosmdecTBO 6amioB B cemectpe — 100.

IIkana oneHKH pe3yJabTaTOB 0CBOEHHS AU CHUIIJIMHBI, C()OPMHPOBAHHOCTH Pe3yJIbTATOB

o0yueHus
®DopMa npoBeaeHHs IIxaabl OlleHKH YPOBHS
NPOMEKYTOYHOM copMHpPOBAHHOCTH [IIxa/ja oeHKH YPOBHS 0CBOECHMS THCIUNIUHBI
aTTecTalun pe3yJIbTATOB 00y4YeHusl
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0anmnpHas mKama, Henug GepeHnn
OIICHKH nikana, % nikana, % nudhepeHIupoBaHHAS pOoBaHHas
KOMITIETEHIIU I OIICHKa/0at OIICHKA
3auem JIOIIOPOTOBBIN Huxe 61 Huxe 61 «HEYIIOBIICTBOPHUTEIBLHOY / 2 HE 324TEHO
Oksamen TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHO» / 3 3a4TEHO
70-85,9 «xopormioy / 4 3a4TEHO
TTOBBIIICHHBIH 86-100 86-100 «OTIIHYHOY / 5 3a4TEHO

Ilo umoeam mekyweu ycnegaemMocmu cmyOeHmy Modcem Oblmb 6bICMAGIeHA OYeHKA No
NPOMEICYMOYHOU ammecmayuu 6 COOMEemcmeur 3a HAOpaHublMU 3a cemecmp Oariamu (no
HakonumenvbHomy petimuney).Cmyoenmam, Habpaswium 6 xode meKyuje20 KOHMpOJs YCnesaemocmu
no oucyuniune om 61 0o 100 b6annos u GLINOIHUSUIUM BCe 0OS3aMeNbHbIE BUObL 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, N0 peueHur0 npenooasameins 6e3 NPoXoHCOeHUsT NPOMENHCYMOYHOU ammecmayuu
BLICMABISICNCSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMAanmos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenua cuumaemcsa c@opmuposanuvim (ROGLIUIEHHDBIIL YPOGEHD), eCilu
meopemuyeckoe CcoOepIcanue Kypca 0C80€HO NOIHOCMbIO, NPU YCMHBIX COOece008anHusx CmyoeHm
ucuepnvigarouje, NoOcied08amenbHO, YemKo U J02UYecKU CMPOUHO U3ideaem YYeOHull Mamepual;
C80000HO chnpagigemcs ¢ 3a0a4amu, 6ONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuUX
npUMeHeHUs 3HAHUL, UCNONb3Yyem 6 omeeme OONOIHUMENbHbIL Mamepua, 6ce npedycMOmpeHHble
paboueti  yueOHOU NPOSPAMMOU 3A0AHUSL  BLINOJIHEHbL 6 COOMGEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuaMu, CmyOeHm CHOCOOeH AHATUUPOBAMb NOJLYYEHHble pe3yIbmamvl,  NpOseIsem
CaMOCMOSAMENbHOCMb NPU 6bINOTHEHUU 3A0AHUL, KAYeCmE0 UX BbINOJHEHUS OYEHEHO YUCIOM OAI08
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU De3YIbMAaAmo8
o00yuenus.

Pesynomam o0yuenus cuumaemca copmuposannvim (NOpPo2oGwvlii  ypoeeHs), eciu
meopemuyeckoe cooepicanue Kypca 0C80€HO NOJIHOCMbIO, NPU YCMHbIX C00ece008aHUAX CMYOeHm
nOCIe008amenbHO, YemKO U JI0SUYeCKU CMPOUHO u3iazaem YYeOHbull Mamepuai, CHnpagisemcs C
3a0ayamu, 60npocamu U OpyeumMu Suoamu 3a0aHull, Mpeoyrwux npUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUsl BbINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPeOOBAHUAMU, CMYOEHm CHOCOOEH aHANU3UPO8AMb NOJYYEHHble pe3Yabmambl;
nposeisiem CamoCmosAmMeNbHOCMb NPU BbINOIHEHUU 3A0aHUll, KA4eCmeo UX BblNOJHEeHUS OYEHEeHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem nopocoOBOMY YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pezynomam od0yuenus cuumaemcsa Hec)opmMupo8annvim, eciu CmyoeHm npu GblNOJHEeHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HEY8ePeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHAEM 3A0AHUSA, He OeMOHCMmpUpyem HeoOXo0UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0AHUL He COOMBEMCmaEyem YCMaHOB8IeHHbIM Mpebo8aHUIM, KAYeCmao Ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOBHIO.
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D®opMbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH
(TexHosioruyeckas Kapra 1 cemecTp AJisl CTY/IEHTOB 04YHO# GOpPMBI 00yUeHMSI)

‘I)OpMBI TEKYIero KOHTPOJIsI KomuuectBo KoymaectBo 6auioB | Makc. BO3M. KOJ-BO
KOHTPOJBHBIX 3a 1 KOHTpP.TOUKY 6aIoB
TOYCK
Koumponvnvie pabomei 2 10 20
Pewienue 3a1a4y Ha MPaKTUUECKUX 3aHATUAX 12 2 24
Jomaninue MHAMBUIYaJIbHbBIE 3a1aHUS 3 9 27
Koncmexr mekrmid. 1 10 10
CocraBieHue ClipaBOYHUKOB 1 9 0]
Tsopueckuii petimune (yuacmue 8 KOHGepeHyusx, 1 10 10
ONUMNUAOAX U M.N.)
Hononnumenvusie OaiIbl 30 AKMUBHOE U3YUEHUE OUCYUNTUHB]
u op.
HToro no gucuumninHe 100 6aa10B

(I)OprI TEKYLIEro KOHTPOJIA YCII€BACEMOCTH
(TexHoJIorHYecKasi KapTa 2 ceMecTp sl CTY/IEHTOB 04HOi (opMbI 00yUeHMus)

(I)OprI TEKYIero KOHTPOJIst KomngectBo | KommuectBo 6ammoB | Makc. BO3M. KOJ-BO
KOHTPOJIBHBIX 3a | KOHTpP.TOUKY 6aioB
TOYCK
Koumponvrvie pabomei 4 2 8
Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATUAX 12 2 24
Jomalinue MHAUBUAYaAJIbHBIE 3aJaHUS 4 10 40
Koncmexr mekimid. 1 10 10
CocraBieHue CripaBOYHUKOB 1 8 8
Teopueckuii petimune (yuacmue 8 KOHepeHyusx, 1 10 10
ONUMNUAOAX u m.n.)
Hononnumenvuvie OaiIbl 3 AKMUBHOE U3YUEHUE OUCYUNTUHBL
u op.
HToro no gucumniiube 100 6an10B

(I)Oprl U KPUTCPHUHU TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

(TexHoJsIorHYecKasi kapTal cemecTp AJS CTYAEHTOB 3204HOI GopMbI 00yUeHMsT)

®opMBI TEKYIIET0 YciaoBus gomycka KonnvecTBo KonnuecTBo Makc. BO3M. KOJI-BO
KOHTPO.IsA KOHTPOJILHBIX 0asioB 3a 1 0asI0B
TOYEK KOHTP.TOYKY
KoHnTposnbHas pabora JIOITYCKAIOTCSI BCE CTYACHTBI 1 100 100
TecTupoBaHue 10 TEMaM | JIOMYCKAKOTCS BCE CTYJCHTHI 1 100 100

1,2,34

HToro nmo nucumnjauHe

100 6as10B( 6a/1IBI
onpeesOTCs Kak
cpeaHee
apudmeruyeckoe 1o
K.p. 1 TECTUPOBAHMIO)

@DopMbI U KPUTEPHH TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH (TEXHOJIOTHYeCKasi KapTa2 ceMecTp s
CTY/ICHTOB 32049HON (popMBbI 00yUeHHUs1)

®opMBI TEKyIIEro YciaoBus gomycka KosmvecTso Kosinuecrso Makc. BO3M. KOJI-BO
KOHTPOJISt KOHTPOJIbHBIX 0aJioB 3a 1 0aJJI0B
TOYECK KOHTP.TOYKY
KonrposbHas pabora JIOIYCKAIOTCSI BCE CTYICHTBI 1 100 100
TecTupoBaHUE 10 TEMaM | JIOMYCKAIOTCS BCE CTYJCHThI 1 100 100
5,6,7,8
HToro no gucumivinHe 100 6ann0B( 6a/11B1
onpeeasoTcs Kak
cpenHee
apugMeTnyecKoe 1no
K.p. H TeCTHPOBAHMIO)
Cucrema OIGHMBaHHMS TPEACTABICHA B  OJJCKTPOHHOM y4eOHOM Kypce MO  JUCIUILINHE

http://sdo.tolgas.ru/.
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8.2. TumoBble KOHTPOJbHbIE 3aJaHHsl WM HHble MaTepuaabl s TEKYIIEI'O

KOHTPOJISAA YCIIEBAEMOCTHU

8.2.1.J]lomamHue HHAMBUAYAJIbHBIE 32/IaHUS

Hnst crtyneHToB ouHOW (opmbl oOydeHmss B 1 cemecTpe NPEAyCMOTPEHBI JOMAITHHE

VH/IUBUYAJIbHBIE 3a/ITaHUS

Nel- «Teopust mpenenoBy.

No2-«JluddepeHnmranbHbIe UCUUCITICHUS Y.

No3-«HTerpajibHOE UCUUCITICHUE.

Crnaua moManIHUX MHIUBUAYAIBHBIX 3aJJaHU paboT MpeaycMOTpeHa Ha MPAKTUYECKIX

3aHATHUAX.

JomamHee HHAMBUAYAIbHOe 3a1aHue Ne]«Teopusi mpeneyioB».

Br160p nmapameTpoB: npenoaaBaresns 3a7aeT napaMmeTp m u3 3HaueHui 1,2,3.

[Tapametp k- HOMEp B CIIUCKE TPYIIIIBI

1. Jlokazath ucnonb3ys onpenenenus. Haiitu npenen gyHkiuu (mocneaoBaTeIbHOCTH).

lim

mn+k m

e kn+1 K

limx? +kx=m? +km.

X—>m

2.

3.

. lim

. lim

o mx® +kx+3
lim————
x>0 kX“ — X410
x* —k?

lim
X—=m X2 — m2

x> —(m—+k)x+mk

x—k X3 — k3

lim \/x+m —Jx+k

X—>+00

1—cos(mx)
im———
x>0 1—cos(kx)

arcsin 3x
Xx—0 tgkx

lim

. coskx .. coskx
. lim .

XX X x—0 X

2

. X" 4+3x-1
x>0 x> + kx“ +10

X—00

10. |im(mx+1j

kx -2
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2X
11, Iim(m+XJ
x>2\ K4 X

2
1 Iimn +(k-+l)n+k
x>=  n+sin(mn)

1

13. lim(1+sinkx)m

x—0

Haiitu Touku pa3psiBa QyHKITUN

14 y=——
x° =k

15, y=—|)2(_m|2
X —m

mx—1,opu x<0
16. y=<X—k,mpu 0 < X< 2m
10, mpu X > 2m

JomamHee uHAUBUAYAIbHOE 3aganne No2«/IndpepennuaibHbie HCUNCTCHUD).
Bapmuanr 1.

2(3x3 +AX% — X — 2)

1541+ X

1. Beruncaute npou3BOJHYIO Y =

2
X X X
2.Boramciure npousBoaHyo Y = X —In (l+ e ) —2e 2arctge? — [arctgez j

\/§+th

2

NI

2

3. Beraucnure npousBoanyto Yy = In

1
= Inarctgx

4. BerduciuTe npousBoHyo Y = (arctgx )2

xarcsin x

5. BBIUHCITHTE IPOU3BOAHYIO Y = ——— + [N \/1— X
NG
COS X COS X
6. Beruncaure npousBoaHyw y = 2 +3-

sin*x  sin®x
7. BerauicnuTe BTOPYIO MPOU3BOIHYIO 3aITaHHON QyHKIMH y = In (x +1+ X )

dy d?y x =cosInt
8. Berunciure —= u ecu QyHkumst Y (X) 3a1aHa napaMeTpUYecKy

dx  dx®’

y =sin’t
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9. Beruuciure Y'u Y mia dyHKIun y(x) , 3aj1anHol HesBHO X° + Y’ —\X* +y® =0

. 1
10. Beruncnure npubamkeHHOE 3HaUeHUe (PYHKIMH B 33JaHHOM TOUke X . Y = T, x=1,03
X
. oet -1
11. Beruucnure npeaen yakoun  lim -
x=0 X —SINn X

12. IIpoBeauTe MOTHOE UCCIIEIOBAHUE 3alaHHON (DYHKIIMHU U TOCTPOIiTE ee rpaduk

y_17—x2
4x -5

13. HaliguTe HanOobIiee M1 HAMMEHbIIIee 3HaUYeHUs (PYHKITMU Ha 3aJaHHOM OTPE3Ke

y = %/Z(X + 2)2 (1-x) npu x €[-3;4].
JlomaiHee HHIUBHAYATbHOE 3a1aHue No3«AHTerpaibHOE HCUUCTIEHHE.

Yacts 1 «HeonpenenéHublii HHTErpa»

[Tapamertp k 3amaercst mpenogaBareneM u3 3HadeHuit 4,9, 16,25.

[Tapamerp M — HOMED B CIIUCKE.

1. I d 13. IXS\/kx“ + mdx

kx+m’
& -[(kx(i—xm)k . j(x+m)|?1)§(x+m)
3. I(kx+m)kdx 15. j(x+k)(m+1)xdx
4. Isin(mx+k)dx 16. Ixzsin(mx+ K )dx
5. -[kx)z(dj:m 17. jxln(kx+m)dx
6. '[kxzdim 18. _[xcos(kx+ m

J- xdx 19I (kx+m)dx
o +m % r2dkx+m

dx xdx
8. | — 20.
'[\/kx2+m I\/9x2+6\/Ex+m
dx mx+1
9. Im 21. J.kx+3dx



21

k
10. Ikx -m 22. -[ X+T)i

11. Icos(mx—k)dx 23. J.x(Ter)

12, J- m+1 " J.

(m+1)° x+m)(x+k

Yacrsb 2 «OnpenejieHHbIA HHTETPAD»
[TapameTp M 3amaercs mpenojaBaresieM U3 3HadeHuit 1,2,3.

[Tapametp Kk - HOMep B criucke.

1. BobryuciauThb OIPCACIICHHBIC MHTCIPAJIbI.

1 1
I i ; jsmm+1x-cosxdx; Iﬂdx;
0 k+mx 04+(k+1)
s X 2 xX+m m+1 dx
kK+1) dx; dx _ &
J;X( +) o '([mx+kx !1+\/kx+1
2. ]Jlano:
(k+1)* d
0= | )
x"+1
Haiitu dCD(x).
dx

3.HaiiTu miomanes Gurypsl orpaHi4eHHON JIMHUSAMHU.
2
31. y=x"—mx, y=kx—mk.

3.2.y:e_‘kx‘, x=-m, x=m, y=0.

4.Haiitu AnvHy Ayru.
y=kx2, x=m, x=m+1.

5.Be1ynucinuTh HUHTCrpall. YkazaTh CXOIUTCA JIU HECOOCTBEHHBIN UHTET pal.

0 dx 0 . . —m o -
'!mx . ;[l(k+1) dx; _je dx;
k+m dx k+m de
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st ctyneHTOB 04HOW (opMbl 00yueHHsI BO 2 ceMecTpe MNPexyCMOTPEeHbI AOMAIlIHUE
HHAUBUIYAJbHbIE 32 JaHNS:

Nel «Jluneiinas anredpa

Ne2 «BekropHas u aHaIuTHYECKasi TEOMETPUI

No3 «DyHKIMHU HECKOJIBKUX TTEPEMEHHBIX»

Ned «Jludpdepenumanbupie ypaBHeHHS . Teopus psioB»

JlomamHee HHAMBHUAYATbHOeE 3ag1aHue Ned«InHeiinas aaredpa»
[Tapamerp M 3agaetcs nmpenojaBareneM u3 3HaueHuu 1,2,3.

[Tapametp k - HOMep B criucke.

1.BeImOTHUTE JEHCTBUSA HAZl MaTpUIIAMU

1 0

m 2 k -m 1
1. d=-1 k|-
-1 m O 0 %
m 2
2 —m -1 4
1.2.k - —2m-
3 1 2k

3 m —2
2. Jano f(x)=A> +kA+m, A= 0

1
3.HaI>'ITI/I‘A‘
3 -1 &%
31. A=|0 m 2
4 2 -1
5 -1 0 4
0 m 1 k
32. A=
-m 0 -1 4
k o 3 2

4. Haiftu matpuiry oOpaTHyto K A
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2 m —-m
A={0 1 k

3 -1 0
5. Jlano

5 el Tl

Marpuna X Heu3BeCTHA.
Pemmte MaTpuuHbIe ypaBHEHUSI.
51. A- X =8B
52. X-A=8B
53. 4-X-B=C
6. Pemuth cucreMy JNHMHEHHBIX ypaBHeHUM metogoM Kpamepa.
61 {40)6 + my =200
kx—y=11
kx, — X, + mx, =1
6.2. 4 —2X, + mx, =-10
5x, +kx; =3
7. Haiitu o6mee pemenue. Mcnons3oBats Meton [aycca.
21 {xl —kx+5x, —mx, =m+1
mx, +2X, —X; +kx, =5
X, —kx, +mx; =k
72.9 2x,+xy, —x3=2
kx, +3x, +x;=m
8. ImeeT 11 cucrtema HEHYJIEBOE PEIICHUE.
mx, + kx, —3x; =0
2x, +x, —mx; =0

kx, +9x, +x; =0
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JlomaiHee HHAUBHAYAJIbHOE 3a7aHne NoS«BekTopHasi M aHATUTHYECKAS] TeOMeTPUI»
[TapameTpsl M U ¢ 3amaeTcs MpenojaBaTeieM U3 TaOJIUIIbI

1 2 3 4 5 6
z z z z z z
3 4 6 4 3 6

K - HOMep B CIIMCKE TpYIII

Yacrb 1«BekTopHasi reoMeTpusi»

1.06pa3ytoT 11 BEeKTOpa e:,e2,83 Gasuc?
Eciu BEKTOpa €1,€2,63 00pasyloT 6asKc, HAWTH KOOPAMHATHI BEKTOpa b B 3TOM Gasuce.

e =(0,-m,7),e; =(k,,-1),es =(m,0,k),b = (k(m+7),7-m,k?)

2.BexTopsl €1 €2 00pasyroT 6a3uc u a =me; + kéz, a =6 —éz, b = 3me; — 2ke:

JlokazaTh 4TO BeKTOpa a1 U az 00pasyror O6aszuc. Haiitu koopauHatel Bektopa b B 6asuce ai,a: .

3.Jlano A(O, m, k) , B(k, -1 m) . Haiitn koopnunatel Toukn P Ha otpeske AB, eciu

AP:PB=5:m.

4.JlaHbl KOOpAMHATHI BepIIHH TpeyronbHuka ABC ;
A(0,m,—k),B(k,0,10),C(m,k,0)

Haiitu:
1.Touky nepeceuenus: meauan Tpeyroibauka ABC ;
2./InuHy MennaHbl, OIMYLIIEHHON U3 BEPIIUHBI A

3.ITmomanpe Tpeyroasuuka ABC ;

4.ITpoekiuio BEKTOpa ABHa AC .

5./lano ‘él‘ =m, ‘éz‘ =1l e ne2=a

Haittu:
1.CxansipHoe npou3BeEeHNE BEKTOPOB a=mei—e n az=ei+kez;
2./InuHy BeKkTopa d=mei—e;;

3.Ilnomaae mapasiesorpaMma, OCTPOSHHOTO Ha BEKTOpax a1 =Me —€2 u a2 =€ +Kez
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6 .ITpu kakuX 3HAUEHUSAX C BEKTOPA a= (k, c, m), b= (C,l, m) MepHeHAUKYISIPHbBI?
7.Tlpu kaxux 3Hauenusx ¢ pekropa a = (k, c), b=(c, M) napasniensHe?
8. Jlano a=Kki+ j—k, b=—i+mj+2k, c=mi+8k
Haittu:
1.CMmernieHHOE TPOU3BEICHUE BEKTOPOB 5, bu ¢ ;
2.BekTopHOE MpOU3BEICHUE BEKTOPOB au b ;
3.IIpoekuuto BeKTOpa buac.
9.Haiiti 06beM tupamubl, ecian ABCD A(O, m,—k), B(k,O,lO), C(m, k,O), D(O,l, m).

Yactb 2 «KAHAJIUTHYECKAS] TeOMeTPHSI»

1. Halimure yron Mexay MmIOCKOCTAMHU o, U O,.
o, :X+2y—-2+1=0;0,;y+3z-1=0
2. Hanummre YpaBHCHHEC INIOCKOCTH, HpOXO,Z[}IH.Ieﬁ 4epe3 TOUYKY Pu napannenLHoﬁ

IINIOCKOCTH O .

P(2%1),0:3x+y—-22-1=0
3.Haiigute paccrosaue ot toukn M g0 miockoctn o M (3,0;-3),a:2x—y—z=1

4 HanummTe ypaBHEHHE TUIOCKOCTH, KOTOpasi MPOXoauT Yepe3 ocb OX u Touky M (0; -2, 3)

S.HpHMaH 3aJaHa O6H_II/IM YpaBHCHHEM. Hanuninre ee kKaHOHUYECKUE U napaMCeTpUICCKUC

YpaBHEHHS.

X—-2y+3z-4=0
3X+2y-52-4=0

6.Hanumure kaHOHMYECKUE YpaBHEHHs IPSIMOM, IPOXOAIIEH yepe3 Touku A u B.
BrisicauTe, neXuT 1 Touka P Ha 3TO# mpsaMoii. A(l; 2 2), B (O; 4; —4), P(3;l; 2)

7.Hanummure KaHOHMYECKUE YPABHEHUS MPSIMOU, TPOXOASAIIEH yepe3 TOUKy A U
NEePIEHANKYISIPHOH TIIOCKOCTH O A(ZL' 2, 3) ,a:3x—-2y-2-3=0

8.Haiiqure Touky mepeceueHus npsiMmoid | u mmockoctu o

X=2 y-2 z7-4
S 2 -1

;o X+3y+52-42=0

9.1lpuBenuTe ypaBHEHUE KPUBOW BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUAY U IIOCTPOMTE €e.

Vkaxure KOOpAWHAThI BCPIINH, (I)OKYCOB. Hanummre YpaBHCHHUEC TUPCKTPUCHI U ACUMIITOT, €CJIN OHU

ecTb. BerunciuTe KCIeHTPHCUTET KpUBOit. 4X° +y* —8X+4y =0
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10.Hanumure ypaBHEHUE NPSAMBIX, IPOXOAAIINX Yyepe3 TOUKy M , 0Ha U3 KOTOPBIX
nmapaUienbHa, a Apyras - MepleH UKy spHa 3aaHHoM mpsivoit | . M (=2;1),1:3x -2y +12=0
11.Hanumure ypaBHEHUE NPSAMOM, KOTOpasi IPOXOAUT Yepe3 TOUKy M U uepe3 TOUKy

nepeceyeHus npsamex |, u l,.

M(L-2);L:2x—y-1=0;l,:x+3y—-4=0

12.Haiire paccrosirue ot Touku P o npsmoii |. P(2; 2),| , %2 yT—i—l
13.B tpeyronbarke ABC cocTaBbTe ypaBHECHHUS:

1) croponsr BC;

2) BBICOTHI, ONYILEHHOM U3 BepiiuHbl A Ha ctopony BC ;

3) MeauaHbl, MPOBeACHHOM 13 BepmuHbl C .

A(-3;3),B(51),C(6;-2)

JlomaniHee HHANBUAYAIbHOE 32 aHue N6« DYHKIUN HECKOJIbKHX NMepeMeHHBIX»
[Tapamerp m 3agaeTcs npemnogaBareiaeM U3 3Ha4eHuit 2, 3,5

[Tapametp 72 - HOMEp B CIIUCKE IPYIIIHIL.

1.HaiiTu yacTHbIE IPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMM
11.7 :(x—m)zy" +x"(y +n)3 + mn

12.Z =y?.e™

2 Haittu d Z nna pysxkuun Z = sinz(m)c2 — nyz)

3.ITokasaTs, uro ¢pyukus Z = yIn mx? — ny? ) yrosnersopsieT ypaBHeHHIO
y Y)Y PACT Yp

Ly Ly
X Y Y

4 HaiiTn Touky dKcTpeMyMa Z = MX> + Xy + Ny —2mx + y

5. 1nsg bpyakun /£ = ln(mx2 + nyz) B TOKE A(— n, m) HAWTHU TPAIUEHT U TPOU3BOIHYIO

- >

10 HANPABJIEHHIO € = ML — 1 ]

6. Haiitu HanGosnbliiee ¥ HauMeHbIIIee 3HaYeHne QYHKIIUH
2 2 N
Z =4x + y* —4mx — 2ny + m* + h* B o6nacry, 3a1auHoM HepasenctBamu X = 0,

nx—my<0,x+y—-m—-n<0.
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JlomamHee uHAUBHAYAIbHOE 3a1aHue No/«/Inddepennuanbubie ypaBuenus .Teopus psiaoB»
Yacmp 1 «ludpepenunaibHbie ypaBHEHHD)
[Tapametp m 3amaercs npenoaaBarenaeM U3 3HauYeHu 2, 4,6

[MTapametp K - HOMEp B CITUCKE TPYIIIIBI

1. Pemmuts 3anay Komm
y”+(1—m—2k)y’+(k2 +(m—1)k—m)y =0 y(0)=k, y'(0)=m
2. Pemiuth ypaBHEHUE
y"+2(m—k)y +(k-m)’y=0
3. PelmuTh ypaBHeHHe
y"—2ky'—(k* +m*)y =0

4. PenTh ypaBHeHHe

m’y” +k’y =0

5. HaiiTu obinee pelmenue

Xy —y= m(x3 +(k +1)x2)e"‘X
6. Haiitu oblriee peimene

,  mx—ky
X+Yy

7. Pemnts 3amauy Komm
y" =sin(mx)+cos(kx) y(0)=m, y'(0)=k
8. Pemmth ypaBHEHUE
sin? (mx)dy +(k +my)dx =0
Yacre Ne2 «Teopus psinoB»
[TapameTp m 3anaercs npenojaBaTenaeM U3 3HadeHul 2, 3, 6

[Mapametp K - HOMep B CITHCKE TPYIIIIBI

1.Haiitu cymmy psana

© n
z m
~\k+6
2.Haiitn yactuuHbie cyMMBbI ¢ 1 10 4 114 psana.

= N+Mm
Z2"+k

n=1

Cxoautcs u 3TOT pan?

3. BemomHseTcst 11 HeoOX0IUMBIN TTPU3HAK CXOAUMOCTH IS psima? CXOTUTCS JIH PSI.

= mn+1 = 1
; 0 E——
a)nzzllerk )nz_ll(n+m)x/n k
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4. Cxoautcs nu psn?

JUnist pSiIoB K, 3 OINPENEIUTh UMEET JIM MECTO aOCOJIIOTHAS MJTH YCIIOBHASI CXOAUMOCTh?

S n"+mn 6'S k+n
) n +3mn’ )Z n
n=1 1 M
o1
L sin—

n* . S 1 .
B)Zm, F)Z—

n=1

. mn+3
A 5 €),
)nzzl“ kn+1 )

xK) iﬂ . 3) i (_1)n+1 \/ﬁ

~mn+Kk ~ kn" +1

5.Haiit 06;1acTh CXOAMMOCTH PsifIa.
) m n 0 Xn

a) — | x"; o)) —;
;( k J nzzll m" +k"

2 (x+m)'
B) 2—.
~'n°+kn+m

6.Paznoxuth QyHKIHIO.

f(x)=x"+ mx® +kx* +2mx +1 B psix Teiinopa B OKPECTHOCTH TOUYKH X, = M

7.Paznoxuts B paa MakiopeHa GyHKIHIO.

a)y:e’kxm; 0) y = x"sinkx;

B)y =X""In(1+kx).

8.HaiiTu nepBble ueThIpe wieHa pa3iokeHus B ps Teinopa 1o creneHsm (X - m) peLIeHns

3anaun Komm y' = my +kx®,
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8.2.2.BapuaHT KOHTPOJIbHOIi padoThI 1JIsl CTY€HTOB 3204HOM (popMBbI 00yUeHMSI.
Homep BapuanTa onpezensiercs o nocieaueii wuppe noruna (0 —»10,1—-1,2 —2).
3anucaTh ycIOBHsA 3aJjauu, pEIIUTh €€ U 3anucaTh oTBeT. [Ipu pemenun tpedyercs
IPUBOANUTE 00bsACHEHMsI. Bce BBOAMMBIE COOBITHSA U CITydaiiHble BETMUUHBI OJIKHbBI ObITh OIMCAHBI.
Ha tutynpHOM 5ucTe 0053aTENBbHO yKa3aTh JUCHUIUIMHY, TPYIITY, ¢.1.0., HOMEpP 3a4EeTKH.

IIpumepHBIii BADpHAHT KOHTPOJILHOM padoTsl 1 cemecTtp.

1. Haiitu ipeaenst:
. 5X*—x+4
lim————,
x>0 X° 42X -1
) x* -8
lim——-—,
x>2 X° —3X+2
sin8 x tg2x
m———
x>0 1—c0s10x

. ( X+1 jx
lim )
x>»\ 10+ X

2. Haiitn mpon3BOaHYIO (GYHKINU

.3
y =arcsin—,
X
y = (COS X)sin2x1
S
y:

»\/1+\/1+T

3
3. IlpoBectu nonHoe uccieaoBaHue (PyHKIUH U TIOCTPOUTH TpaduK Y =

x* -1
4. HaiiTu uHTErpassl:

dx
X

X+1)-x

1
[arctg x dx,
0

z
T dx
5 3sin? x+5c08% x
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IIpumepHBIi BADHAHT KOHTPOJILHOM padoThI 2 ceMecTp.

3 0 7
1.Beruuciuts onpenenurens -5 1 -2
0 3 -6
1 -8
9 7 -1
2.Haiitu npoussenenne MaTpuL | 2 0 (0 4 9 ] .
-3 4
2 -1 -4 -3
3.BbIUUCIINTE paHT MaTPHIIbI 0 0 0 0
1 4 -2 0
-4 2 8 6

4.Pemuth cucteMy MmeronoM Kpamepa.
2X, + 3X, — X3 =5
X, + 59X, — 4x,=-1
6X, — 2X,+ X;=5
5.1anst Bepmuabl A(5; 3), B(-11; -9), C(-4; 15) tpeyronsauka ABC. TpeOyercs HaitTu:

a) ypaBHEHUE U JJIMHY CTOPOH TpeyroiabHuka A B u B C;

0) kocunyc yria B;
6.BeryrciuTh IIIOMIa1s TPEYroJdbHIUKA, MOCTpOoeHHOTro Ha Bektopax a (1; 2; 3) u & (-1; 3;
2)
7. BeluncnuTe CKalspHOE MPOU3BEIEHUE BEKTOPOB Cj =2a-buc,=—a+3b.
a{-2;1,1},b{3;-2;4]
8.IlpuBenuTe ypaBHEHNE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY. Y KQXKUTE
KOOPJIUHAThI BepiIMH, ¢pokycoB. Hanummre ypaBHeHHE TUPEKTPUCH] U ACUMIITOT, €CIIH OHU

eCTh. BBIUMCIIHTE DKCLEHTPUCHUTET KPUBOH. 4X% + y* —8x+4y =0
9.Haiitu dz
z=y’5"
10.MccnenoBaTh Ha SKCTPEMyM Z = 2X° +6Xy +5Yy° +14x+ 22y
= p
11.WccnenoBath CXOAMMOCTD YHUCIIOBOTO Psijia n:13—n

n2
12. UccnenoBarh CXOAUMOCTb YHCIOBOTO psijid ) ———
n=1/ N+ 8+6

© 5n
13. UccnenoBaTh abCOMIOTHYIO U YCIOBHYIO CXOAMMOCTD YHCIOBOTO psijia Z(—l)n ?
n=1

14. Pasnoxute Gyrxuuo B psig Teiinopa no crenensm (X—X,): y=In(5x+3), x, =1
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15.Haiitu obmiee pemenue nuddepeHnnaibHOro ypaBHeHNs IEPBOTo MOpsiaKa ¢

pa3AeAOIUMUCA IEPEMEHHBIMUA X — Yy’ =1
16. HaiiTu obmiee pemenue qudpepeHnnaaIbHOro ypaBHEHUS BBICIIETO TOPS/IKA:

y" =sinx

8.3. TumoBbIe 3a1aHUs K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHITHSM.
8.3.1Il.1anbl NpoBeaeHHs MPAKTHYECKUX 3aHATHIA.O4Has (popma o0yUeHMHs.
1 cemecTp.
IIpakTnyeckoe 3ansaTue Ne 1

1.PaboTa ¢ TEeKIIMOHHBIM MaTEepPHAaJIOM : BeIUMCIeHHE TPEIEIIOB MOCIEI0BATEILHOCTH U (DYHKIINY. .
2.CocTraBieHHe CIIPaBOYHOTO MaTepHara.

3.Pemenue 3amau
IIpakTHyeckoe 3ansaTHe Ne 2.

1.Pabora c JICKOIMOHHBIM MaTepI/IaJ'IOMIBI/II[BI HCOHpeHGHGHHOCTCﬁ H PACKPLITHUC UX.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3.Pemtenue 3amau
IIpakTHyeckoe 3ansaTue Ne 3.

1. Pabota ¢ nexuuoHHbIM MaTepraioM: HenpepbiBHOCTh GyHKLNY . Buabl TOUek paspbiBa.
HenpepsiBHOCTS QYHKIIMU HA OTpPE3KE , CBOWCTBA TAaKUX (DYHKITHIA.
2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
4. Koncynpranus Mo JOMamlHeMy WHIUBUIyaIbHOMY 3a1aHuto Nel.
IIpakTuyeckoe 3ansaTue Ne 4,

1. KonrponbHas padora Nel o temel.
IIpakTnyeckoe 3ansaTue Ne S,
1. PaboTa ¢ nekuuoHHbIM MaTepHraaoM: Tabauma npon3BoAHbIX. OCHOBHBIE TPAaBUIA BEIUMCIICHUS
MIPOU3BOJIHBIX.
2.CocraBJieHHE CIIPaBOYHOT'O MaTepuasa
3.Pemienue 3anau
IIpakTnyeckoe 3ansaTue Ne 6
1. PabGota c nekmmoHHbsIM MaTtepuagom:Jlorapudmuyeckasi mpou3BoIHAs. Y paBHEHHE KacaTeIbHOM.

3.CocraBiieHHE CIIPAaBOYHOIO MaTepuana.

4.Pemenue 3a1au
IIpakTnyeckoe 3ansaTue Ne 7.

1.Pabora ¢ nekuronHbIM MaTepuanom: [ [pubnmxeHHoe BbIYMCIEHNE 3HAUEHUS [TPHU TOMOIIU
nuddepennuana. [IponsBognsie BricuX mopsakoB. [Ipasuno Jlomuras.

2.CocTraBJieHHE CIIPAaBOYHOT'O MaTepHara.
3.Pemrenue 3anau
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IIpakTyeckoe 3ansaTue Ne 8.
1.. PaGora c nekuuonHbM MaTepuasoM: [lonHoe uccnenoBanus Gpynkiuu. Hanbonbiee u
HavMEHbIIIEe 3HAaYCHHS (PYHKIIUU Ha OTPE3KeE.
2.KoHcynpTanus no AoMaliHeEMy HHIUBUAYAIbHOMY 3aaHuio No2.

IpakTuyeckoe 3ansaTue Ne 9.
1.PaboTa ¢ JIeKIIMOHHBIM MaTepraioM: BearcieHne HeonpeeIeHHBIX HHTETPAJIOB C UITOJIb30BAHHEM
TaOJIMIIBI HHTETPAJIOB U OCHOBHBIX METOJIOB HHTETPUPOBAHUS.

2.CocTraBiieHue CIIpaBOYHOI'O MaT€pHrajia.

3.Pemenue 3amau
4.KoHcynbTalus 1o JoMalHeMy HHIUBUAYATbHOMY 3a1aHuio Ne3.
IIpakTuyeckoe 3ansaTue Ne 10.

1.Pabora ¢ TeKIHOHHBIM MaTepuaioM: BerarciieHrue HeonpeaeICHHBIX HHTETPAIIOB COJIePIKAITIX
KBaJ[paTHbBIC TPEXUJICHBI.

2.Pemenue 3agaq
3.KoHcynpTanus no JoMaliHeMy UHAUBUIYaJIbHOMY 3aaHuI0 Ne3.

IIpakTuyeckoe 3ansaTue Ne 11.
1.PaboTa ¢ JIeKIMOHHBIM MaTepuaioM: Beruncienne HeonpeaeaeHHbIX HHTErPajloB OT IPOOHO —
palMOHATIBHBIX (QYHKIIMH.
3.Pemtenue 3amau
4.KoHcynbTanus 1o JoMalllHeMy UHIUBUyalbHOMY 3a1aHui0 Ne3.
IIpakTnyeckoe 3ansaTue Ne 12.
1.Pabota ¢ nekunoHHbIM MaTepuaiom: @opmyna Hetorona - JleiiOnuna .Berurcnenue miomanen
MJIOCKUX GUryp.
2.Pemenue 3a1au
3.KoHcynpramus mo romManrHeMy WHINBHIYaTbHOMY 3a1aHnto Ne3.
IIpakTnyeckoe 3ansaTue Ne 13.

1.KonTponbHas pabora Ne3 no teme «OcHOBBI AUPPEPEHIINATBHOTO U UHTETPAILHOTO UCUUCIICHUI.

IIpakTuyeckoe 3ansaTue Ne 14.
1.Pabota ¢ nekunoHHbIM MaTepuanoM: KomiuiekcHbele uucia ,(yHKIIUN KOMIUIEKCHBIX YHCElT .

2.CocraBnecHue CIIpaBOYHOI'O MaTCpHraJia.

3 Pemenue 3amau
2 cemecTp

IIpakTHyeckoe 3ansaTue Ne 1.
1.PaboTa ¢ 1eKIMOHHBIM MaTepuaioM: MaTpuIlbl U 1EHCTBUS HAJ HUMH.

2.CocTraBieHHe CIIPaBOYHOT0 MaTepHuaa.
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3.Pemrenue 3amau
IIpakTuyeckoe 3ansaTue Ne 2.

1. Pabora c nekunoHHbIM MaTepuaioM: Onpenenutenu MaTpuil.O0paTHas MaTpuna

2.CocTaBieHue CIPaBOYHOTIO MaTepHaa.

3.Pemrenue 3amau
4..KoHcynbTanus no JoOMallHeMy WHIMBUAYaIbHOMY 3a/iaHnnio Ned.

IIpakTuyeckoe 3ansaTue Ne 3.
1.Pabota ¢ nekunoHHbIM MaTepuaioMm: CHCTEeMBbI JIMHEHHBIX ypaBHEHUH (C.J1.y.). MaTpu4yHbIi METO 1
meroxa Kpamepa pemienus c.uL.y..

2.CocraBieHue CIIpaBOYHOI'0 MaTcpuajia.

3. Pemenue 3amau
IIpakTuyeckoe 3ansaTue Ne 4,

1.Pabora c eknronHbIM MaTepuanom: Meron ["aycca.

2.0T4eT 1o ToMaIlHeMy HHIUBUyaTbHOMY 3adaHuio No4.
3.Pemtenue 3amau
IIpakTHyeckoe 3ansaTue Ne S.

1.Pabora ¢ nekunoHHBIM MaTepruanoM: Bekropa u muHelHbIe onepanuy Hal HUMU. [lekapToBas
cucteMa koopanHat. CKalsipHOE MPOU3BEICHHE

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
4. KoHcynbTanus Mo JIoOMaliHeMy WHIUBUIyaTbHOMY 3aaHui0 No5.

IIpakTnueckoe 3ansaTue Ne 6.
1.PaboTa ¢ 1eKIMOHHBIM MaTepuaioM: BeKTopHOe 1 cCMelIaHHOE MTPOU3BEICHHUS.

2.CocraBieHue CIipaBOYHOTO MaTepHaa.
3. Pemenue 3amau

IIpakTnyeckoe 3ansaTue Ne 7.
1.PaboTa ¢ nekunoHHbIM MaTepuanoM: [IpsiMas u MI0CKOCTb.

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.

3.Pemtennie 3amau
4. KoHCyNbTaNHs 110 IOMAITHEMY HHIUBUyaTbHOMY 3a1aHH0 NoS.

IIpakTnyeckoe 3ansaTue Ne 8.
1.PaGora ¢ nekuronHbIM MaTepuanoM: Jlunuu yposHs. YactHele mpousBoaHbie. [IponsBoaHas nmo
HarpaBJjeHuro [ 'panneHr.

2.CocraBncHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemrenue 3amau
4.0T14eT 1o JOMANTHEMY WHIUBUIYAIbHOMY 3a1aHuio NoS
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IIpakTnyeckoe 3ansaTue Ne 9.
1.PaboTa ¢ 1eKIMOHHBIM MaTepuaioM: YacTHbIE TPOU3BOIHBIE BHICIIUX MOPSAKOB. DKCTPEMYM
(GYHKIMM IBYX TIEPEMEHHBIX

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Penrenue 3aga4
4 KoHCynbTalus 1o JOMalitHeMy HHIUBUIYAIbHOMY 3aaHuio Ne6.

IIpakTuyeckoe 3ansaTue Ne 10.
1.Pabota ¢ nekunoHHbIM MaTepuanoM: Hanbosnbliee n HanMeHbllee 3HaueHUs QyHKIMH ABYX
NEPEMEHHBIX Ha 3aMKHYTOH OrpaHHYEHHOH 00JacTH.

2.CocTaBieHue CIPaBOYHOTIO MaTepHaa.
3.Permtenue 3amgau

IIpakTnueckoe 3ansaTue Ne 11.
1.Pabota ¢ nekunoHHBIM MaTepuaioM: [uddepeHnmansapie ypaBHeHHs |- ro OpsiaKa: OXHOPOTHBIC
U C pa3/ielIeHHBIMU IIEPEMEHHBIMU.

2.CocraBieHue CIIpaBOYHOI'0 MaTcpuajia.

3.Pemtenue 3amau
4.0T4er 1o AOMAIIHEMY UHIUBUYAIbHOMY 3a1aHu0 Ne6

IIpakTnueckoe 3ansaTue Ne 12.
1.Pabora c nekuroHHBIM MaTepuanoM: JIuneliHble ypaBHeHus 1- ro nopsaka. YpaBHeHus: bepnynu

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemenue 3amau
4. KoHcynbTanus Mo IoOMallHeMy WHIUBUIyaTbHOMY 3aaHut0 No7.

IIpakTnueckoe 3ansaTue Nel3.

1.Pabota ¢ nekunoHHbIM MaTepuaiioM: JInHelnsle nuddepeHnnanbable ypaBHEeHHS 2- O TOPsIIKa C
MOCTOSTHHBIMU KO3 (QULIUEHTaMH .

2.CocraBiieHue CIIPaBOYHOr0 MaTepuana.
3.Pemienue 3agau

IIpakTuyeckoe 3ansaTue Ne 14.
1.Pabora c nekroHHbIM MaTepuanoMm: Heo6xoaumblii MprU3HAK CXOAUMOCTH YUCIIOBBIX PS/IOB.
JloctaTouHble MPU3HAKK CXOAMMOCTH 3HAKOIOJIOKUTENIBHBIX PSAA0B

2.CocraBncHue CIIpaBOYHOI'O MaTCpHraJia.

3 Pemenue 3amau
4 KoHCynbTamus 1o JOManitHeMy HHIUBUIYyAIbHOMY 3a1aHnio No7.
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IIpakTuyeckoe 3ansaTue Ne 15,
1.PaboTa ¢ JIeKIMOHHBIM MaTepHaIoOM: 3HAKOYEPEAYIOIIHUECS PSIbI.

2.CocTaBieHue CIPaBOYHOTO MaTepHaa.
3.Pemrenue 3amau

IIpakTnueckoe 3ansaTue Ne 16.

1.Pabota ¢ nekunoHHbIM MaTepuanioMm: CreneHnsle psabl. Paner Teiinopa u Makiiopena

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemenue 3anau
4.0t1ueT no AOMaIIHEMY UHAUBUAYAJIbHOMY 3aaHuto Ne7

Temuvt KOHmMPOABLHBIX pAdOmM 01 CMYOEHM 08 OYHOU PYopMbl 00yUEeHUA , RPOGOOAMCA HA
NPAKMUYECKUX 3AHAMUAX.
1.KontponsHas padota Nel o reme 1.

2.KontpomnsHas padora Ne2 no teme 2 u3 .

Koumponvnas paboma Nel
1.Haiitu Toukn pa3peiBa:

X+4, mnpux<-I

a) y=<X"+2, mpuxg[-11] 6) y= Xz_i
X —

2X, mpu X > 1
2. Haiitu npenens:
_ BX’—x+4
lim————,
x> X4+ 2x -1
. x*-8
|Im2—,
x>2 X° —3X+2
sin8 x tg2x
=0 1—c0s10X

. E X+1 jx
lim )
x>»\ 10+ X
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Konmponsnaa paboma Ne?

2
1. Beruuciute npous3sBOAHbIEC 3aJaHHBIX (QyHKUMI: a) Y = X°+—+ T, 0) Y=
X X

2x+1 -
y=cos(x 1)+3

*—~In(3-4x).
X+ 2 ( )

y=Clg——

2x3+x+1
Zox+1°

B)

2. I/Iccnez[yI/ITe GyHKIMI0O Ha  MOHOTOHHOCTH W ONpEIeNIUTe TOYKH  OIKCTpEeMyMa:

y=—x>49x*+120x+60
3. Haiinure HeonpenenéHHbIE WHTETPAIbI:

cos X dx
Ay

a)ICOSZXdX; 6)j(x2—3x)ﬁnxdx; Easnix’

4. Y CKOpEeHUE TOYKH, IBIDKYIIEHCS MPSIMOJIMHEHHO, 3a1aH0 ypaBHeHnem a=6t+12. Haiitu myTs,

IPOMICHHBINA TOYKOM 3a3C, eciii B MOMEHT BpeMenn t=2c¢ Touka mmena ckopocth V=38 m/c u
nporwia myte S=30 wm.
= 3
2
. ¢ dx 4x 2 dx
5. Berancnuth onpenenéHHbie HHTErpaisl: 1. I _. 2 I ——dx. 3. I —_—.
0 «in2| 7 o N1+ 2x° 1 3+4x°
sin“| —+ X z
6 2
6. Beruncnure miomanb GUrypsl, orpaHUYeHHON IMHUAMU: Xy = 2; X+ Y—3=0.
8.3.2[11anbl npoBeeHNs MPAKTHYECKHUX 3aHATHIL.3a0uHas (popMa 00ydeHHs
1 cemecTp.
IMpakTnyeckoe 3ansiTue Ne 1
1.Pemenue 3anau no reme «Teopust mpeaenon»
IIpakTnyeckoe 3ansaTne Ne 2
1.Pemenue 3anau no teme «/luddepenuanbHoe HCUUCITIEHUE
IIpakTnueckoe 3ansaTue Ne 3
1.Pemienne 3aga4 no teme «MHTErpanbHOE HCUNCIEHUE»
2 cemecrp.
IIpakTnyeckoe 3ansiTue Ne 1.
1.Pemenne 3ama4 o Teme «OCHOBBI TUHEHHOM anreOphI»
IIpakTHyeckoe 3ansaTHe Ne 2.
1.Pemenue 3anau mo reme «OCHOBBI BEKTOPHOU M aHAIUTUYECKOM reMeTpuii»
IIpakTnyeckoe 3ansaTue Ne 3.
1.Pemenue 3anay no teme « OYHKIMH HECKOJIBKUX MEPEMEHHBIX»
3agaum 171 IPaKTHUECKUX 3aHATHH BbIOMpatoTcest u3 mocobwmii 2 ,10,11 nmynxkra 5.1.
Kpome Toro, s mnpakTUYeCKUX 3aHITUA 3aJaHUS COCTABJSIOTCS IO AHAJIOTY JOMAalIHUX

WHJIUBUIyaJIbHBIX 3a1aHui (8.1.1).
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8.4. TumoBble KOHTPOJbHbIC 3aJaHHSI WJIM MHbIe MATEPHAIbI /UIA MPOBeJCHHA
MNPOMEXYTOYHOU ATTECTALIUN

dopma mnpoBeneHHs MPOMEXKYTOUYHOW aTTECTAMH 10 JUCUUIUIMHE: 3auem/skzamen (no
PE3YIbMamam HAKONUMenbHO20 PEeumuHea uiu 8 (hopme KOMNbIOMePHO20 MeCmupoSanusl).
Vemuo-nucomennas — ¢opma  no  bunemam  npeononazaemcs, KAk — npaguno, 0.
nepecoauuaKademuieckoll 3a0014CeHHOCMU.

3amuTa KypcoBOro mpoekta/ padoTbl(He npedycmompero yueOHbIM NIAHOM,).

1 cemecTp (3auer)

YK-1. CnocobeH ocymecTBJIATh NOMCK, KpUTHYECKUH AHAJIN3 U CHHTe3 HH(OpMaLNu,
NPUMEHSTh CHCTEMHBIH IOAX0/ 1JIsl pellieHUs NOCTABJIEHHbIX 32124

OIIK-1. CnocoGeH oueHUBATH POJib HH(POpPMALMHU, HH(POPMALMOHHBIX TEXHOJIOTHI U
HH(OPMAINMOHHON 0€30IIaCHOCTH B COBPEMEHHOM 00IeCTBe, UX 3HAYEeHHUE JIsl o0ecrnedeHus
00beKTHBHBIX NOTPEOHOCTENH JIUYHOCTH, 001IECTBA U FOCY1apCcTBa

Tema 1: Teopusi npenesnon

1.MHuoxecTBa U A€HCTBUSA HAl HUMU.

2.UucnoBble MHOKECTBA, & - OKPECTHOCTU TOYKHU.

3.0mnpenencaue Gyakuun. O6IacTh ONpeaeIcHus 1 00JacTh 3HaYeHUH (DYHKINH.
4.YucnoBsie (GYHKIUU U CTIOCOOBI UX 3aJaHHUS.

5.0OCHOBHBIE XapaKTEPUCTUKH ()YHKIIHH.

6.00partHas u crioxxkHas QyHKIHUS.

7.11ocnenoBaTeNbHOCTD U €€ MPEeEd.

8.Jlornueckue cHMBOJIBL 3,V,!, =, <.

9.Yucno € (3ameuaTeNnbHbIN Mpeen).

10.1lenasa u apoOHas yacTu AEHCTBUTEIBLHOTO YUCIA.

11.IIpenen GpyHKIMM B TOUKE.

12.0aHOCTOPOHHUE TTPEIEIBI.

13.IIpenen pyHKIMM TPU HEOTPAHUUEHHOM BO3PAaCTaHUU ITEPEMEHHOM.
14.beckoneuno O6osbime u 6eckoHeYHO Maibie pyHkIuu. CBsi3b 0.6.¢. u 0.M.0.
15.0cHoBHBIE TeopeMbl 0 Tpezienax GyHKIHH.

16.Bupl HEompe1eIeHHOCTEMH.

17.Teopema 0 MpOMEKYTOUHON QYHKITUH.

18.Teopema 0 MOHOTOHHOM (PYHKLIMH.

19.3ameuarenbHble TPEIETBI.

20.ITpenen panuoHaaIbHONU JpOOH.

21.IIpenensl HEKOTOPBIX UPPALIMOHAIBHBIX (PYHKIUIA.
22.TpuroHOMeTpUYECKUE TIPEIEIBI.

23 Tlpenensr Buaa lim (f (X))g(x) :

24 HenpepbIBHOCTh GYHKIIUHU B TOUKE.

25.Knaccudukaius ToueKk pa3pbipa.

26.0npenenenne HempepblBHON (QYHKIIMU HAa OTPE3KE U UHTEpBAJIE.
27.CBoiicTBa HENIPEPHIBHBIX (YHKIIMMI:

1)  Teopema Beitepmrpacca;

2)  HemnpepbIBHOCTh Ha OTPE3KE U OTPAHUYCHHOCTD (DYHKIIHH;

3) Teopema bonbrano-Kormu;

4)  MetoJ MOJIOBHHHOTO JICIICHHS.
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Tema 2: [ludgdepenunanbHoe HCHUCTIEHUE

28.IIpousBomHas pyHKITMU B TOUKE.
29.3agaun, NpUBOASAIINE K TOHSATUIO TPOU3BOTHOM.
30.MexaHUYeCKUil U TEOMETPUYECKHUI CMBICI POU3BOTHOM.
31.YpaBHeHue KacaTeIbHON K KPUBOM.
32.CBsi3b MEX]1y HENIPEPBIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (DYHKIUH.
33.0cHOBHbIE NpaBUjIa BBIYUCIECHUS TPOU3BOTHOM.
34.Tabiuia mpou3BOIHBIX.
35.I1pou3BogHas CIOKHOM (YHKIIUH.
36.ITapameTpuyeckoe 3a1aHne U HESIBHOE 3aaHue (PyHKIUI, UX TPOU3BOIHBIC.
37 JlorapudmMuueckasi Iporu3BOIHAS.
38.I1pou3BOIHBIE BHICIIUX TOPSIKOB.
39. Muddepenunan pynkuun. [Ipunoxenne nuddepennnana GyHKIHN B BBIYUCICHUIX
npUOJIMKEHHOTO 3HAYEeHUsI (PYHKIIUU B TOUKE.
40.0OcHoBHbIE TeOopeMbl AU(HEpEeHIINaTLHOTO UCYUCICHUS:
1)Teopema depma;
2)Teopema Pous;
3)Teopema Jlarpamxa;
4)I1paBuio Jlonurass.
41.OKOHOMHUYECKUI CMBICI IIPOU3BOJHON. DIACTUIHOCTD (DYHKITHH.
42.Bo3zpactanue u yObiBaHHE (PYHKIIUU.
43.9kcTpeMyM (yHKITHH.
44 Haubornblliee 1 HAaMMEHbIIIee 3HaUeHUs (DYHKIIUU Ha OTPE3KeE.
45 .Beimykiiocts ¢yHkimd. Toukn neperuoa.
46.AcumMnToThI rpaduKa GyHKIIHH.
47.001mmii TuTaH ucciae0Banus GyHKINH.

Tema 3: UHTerpajibHOe HCUMCIeHHE

48.ITepBoobOpasnHast GyHKIIHUH.

49.Tabnuia OCHOBHBIX MHTETPAJIOB.

50.1nTerpansl OT PyHKIMNA TMHEHHOTO apryMEHTa.

51.0cHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO HHTETpAJIA.

52.Metoz 3aMeHbI IEPEMEHHOM (METO/1 OJICTAHOBKN).

53.1nTerpupoBaHue 1o YacTsIM.

54 1nTerpainsl OT QYHKIMM, COIEPIKALINX KBaIPpaTHBIN TPEXUJIECH.

55.1Ipoctbie 1po6u. Beienenue 1nenoit 4yacTu B pallnoHaIbHOM 1podu. Pasnoxxenue
MPaBUJILHOM pallMOHATBHOU IpoOU Ha CyMMY MPOCTHIX APOOEH.

56.MHTerpaisl oT IpoCThIX ApoOeit.

57 .aTerpupoBaHre parioOHAIBHBIX IPOOCH.

58.MHTerprpoBaHye TPUTOHOMETPUUECKUX (DYHKITHIA.

59.MuTerpupoBaHue UppalOHAIBHBIX (QYHKIUH.

60.ITonsiTre uHTErpaNbHOM cyMMBl. [TpubinkeHHOE BEIYUCIIEHHE ONPEIECICHHOTO HHTETpaa.

61.0npenenenne onpeaeIeHHOTO HHTerpaa.

62.CBoJicTBa OIIPEIETIEHHOIO HHTETpaIa.

63.®opmyna Herotona-Jleitoaua.

64.3aMeHa IEpEMEHHON U NHTETPUPOBAHUE 110 YACTSAM B ONPEACIEHHOM UHTErpase.

65.Mcrionbp30BaHne ONPENEIEHHOTO HHTErpaja P BIYMCICHUH TUIOMIAACH.

66.1HTerpansl ¢ 0eCKOHEYHBIMH TPOMEXYTKAMHU HHTETPUPOBAHUS.

67.11HTETpaITBl OT Pa3pHIBHBIX (YHKIINH.
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Tema 4: KoMmiiekcHbBIE YHCJIA

68.Muumas equHUILA.

69.Anrebpanyeckasi 3alTUCh KOMIUIEKCHOTO YHCIIA.

70.CooTBeTCTBHE MHOYKECTBA KOMIUIEKCHBIX YMCENI TOYKaM KOOPIMHATHOMN TIJIOCKOCTH.
71.Crnoxenue, yMHOKEHUE, I€TICHNE KOMIUIEKCHBIX YHCEIL.

72.TpuroHomeTprdeckas ¥ oKa3aTelIbHasl 3aIuCh KOMILIEKCHOTO YHCIIa.

73Pynkuun |z|,Rez,Imz,z,arg z, Argz, e’ Yz,2".
74.MHoOroueHbl Ha MHOXKECTBE KOMIUIEKCHBIX uncell. Penenne ypaBHeHui Buja

22"+, =0, a222 +8,Z + 8, = 0 Ha MHOXeCTBE KOMILICKCHBIX YHCEL.

IIpumepHbIii IepevYeHb BONPOCOB M 3aaHUH ISl OATOTOBKH K IK3aMeHY
(2 cemecTtp)

YK-1. CnocobeH ocyumecTBJIATh NOMCK, KPUTHYECKUH aHAJIN3 U CHHTe3 HH(OPMAaLNH,
NPUMEHSATh CHCTEeMHBIH IOAX0/ /ISl pellieHUs NOCTABJIEHHbIX 32124

OIIK-1. Cnoco0eH ouneHUBATH PoJib UH(POpMALNH, UHPOPMANMOHHBIX TEXHOJIOTHH U
HH(OPMANMOHHOH 0€30I1aCHOCTH B COBPEMEHHOM 001ecTBe, UX 3HAYEeHHUE ISl o0ecnevyeHus:
00beKTHBHBIX NOTPEOHOCTENH JIUYHOCTH, 001IECTBA U FOCYAapcTBa

Tema S: JIuneiinas anredpa

1.Matpuubl, ciocoObl UX 3aAaHus. Pa3MepHOCTh MaTpUILIbI.
2.Bujapl Matpuil.
3.0nepauuu HaJ MaTpULlaMK: YMHOKEHUE Ha YUCIIO; CII0)KEHHUE MATPULL; YMHOKEHHE
MaTpHIl; TPAaHCIIOHUPOBAHNE MATPUIIBI.
4.0OnpenenuTeny MaTpULL BTOPOTO U TPETHETO MOPSIIKA.
5.Pa3noxeHune onpeaenuTesns MaTpUILIbI 110 3JeMEHTaM CTPOKHU M CTOJI0NA.
6.CBoiicTBa onpenenutenei N-ro nopsuka.
7.006paTHas MaTpuIia.
8.Penienrie MaTpUUHBIX YpaBHEHUH.
9.Panr marpuis.
10.CucteMbl TMHEHHBIX YpaBHEHHH (C.J1.Y.)
Martpuunas 3anuce c.J1.y.
Oo01iee perieHue C.J.y.
CoBMECTHOCTh U HECOBMECTHOCTb C.JL.Y.
11.MatpuyHblii METOJI pelIeHus c.j1.y. (MeTo 0OpaTHOM MaTpPHUIbI).
12.Metox Kpamepa.
13.Teopema Kponekepa-Kanemnu.
14.CtyneHuarble MaTPHUIIbI.
15.9KkBUBaNeHTHBIE TPEOOPa30BAHMS PACIIMPEHHON MAaTPUILIbI CUCTEMBI.
16.Meton I'aycca.
17.01HOpOIHBIE CUCTEMBI JIMHEHHBIX ypaBHEHUH.

Tema 6: BekTopHasi 1 aHaIMTHYECKAS TeOMETPHS

18.BexTopa v nuHelHbIe onepanuu HajJ HUMHU.

19.BexTopHbIE TPOCTPAHCTBA.

20.JIuneliHas 3aBUCUMOCTb U HE3aBUCUMOCThH BEKTOPOB.

21.[lenenue oTpeska B 3aJlaHHOM OTHoIIeHHU. OmipeiesieHne KOOPAUHAT CepEUHBI OTpe3Ka.
HaXO)KI[eHI/IC KOOpAUHAT TOYKHU NCPECCUCHUA MCAWAH TPCYTrOJIbHUKA.

22.CkansipHoe Ipou3BEeACHNE BEKTOPOB, €0 CBOMCTBA M MPHUIIOKECHHUS.
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23.1Ipoekuus BekTopa Ha BeKTOp. [Ipoekiusa BekTopa Ha KOOPJUHATHBIE OCH.
24 EBKINA0BO IPOCTPAHCTBO.
25.BeKkTopHOE NMPOU3BEICHHUE, €T0 CBOMCTBA U MPUIIOKEHUS.
26.CMelaHHOE IPOU3BEIEHUE, €T0 CBOMCTBA U NPUIIOKEHMUSL.
27.11IpsimMast Ha TIIOCKOCTH:
a. YpaBHeHHE MPSIMOH € yIIIOBBIM KO3 PpHULIHEHTOM;
b.O611ce ypaBHeHHE IPSIMOIA;
C. YpaBHEHHE NPSIMOMU, IPOXOAALICH Yepe3 TOUKY [1apajuIeIbHO JaHHOMY BEKTOPY;
d. YpaBHeHHe mpsIMOii, TPOXOISIICH Yepe3 ABE TOUYKH;
€. YpaBHEHHE NIPSMON B OTpE3KaX.
28.IIpsimast Ha iockocTd. OCHOBHBIE 3a/1a4M:
f. Yron Mexay npsmMbIMH;
g. [lapasnenbHble U EPIEHIUKYISIPHBIE IIPSIMBIE;
h.PaccrosiHre OT TOYKH 10 MPSIMONA.
29.I1n0cKoCTh:
1.YpaBHeHHE MIO0CKOCTH, MPOXOAAIIEH Yepe3 JaHHYIO TOUKY, IePHIEHAUKYIISPHO TaHHOMY
BEKTODY;
2.0011ee ypaBHEHUE TUIOCKOCTH;
3.YpaBHeHUE IIIOCKOCTH, IPOXOAIIEH Uepe3 aHHbIE TPH TOUKH.
30.IIpsimast B IpOCTpaHCTBE:
1 .ITapameTpudeckoe ypaBHeHHE MpsiMoii. [Ipsimast kak BeKTOp QyHKIHUS;
2.KaHoHMYeCcKOE ypaBHEHHE MPSIMOMU;
3.Ilpsmast, mpoxondias 4yepes JABe TOUKH;
4.Ilpsimasi, KaK repeceueHue AByX IIOCKOCTEH.
31.Yron mexny miockoctsMu. [lapanienbHble MI0CKOCTH.
32.Yron mexny npssMbiMu. [lapannenbHbie npsMele.
33.IlepeceueHne npsiMbIX.
34.IlepecedyeHue nNpsMOM U TIIOCKOCTH.
35.IlepneHauKyIsIp K TUIOCKOCTH.
36.11nockocTh, NEPIEHINKYIIAPHAs K IPSIMOM.
37.11Ipoekuys TOYKH Ha IPSIMYIO.
38.1Ipoekuyns TOUKH Ha IUIOCKOCTb.
39.¥Yron Mexay mpsSMoil ¥ TUIOCKOCTBIO.
40.YcnoBue, npu KOTOPOM JBE MPSIMBIE JIEXKAT B OJHOMN INIOCKOCTH.
41.PaccTosHue OT TOUKH 0 IIJIOCKOCTH.
42.PaccTtosiHME OT TOUKH JI0 IPSIMOM.
43.0xpyxHuocTs. Jmumurnc. ['unepbomna. [Tapadona.

Tema 7: (I)yHKIII/II/I HECKOJBKHX NMEPEMEHHBIX

44 Ilousitue ¢.H.11.

45.006nactp onpeneneHus PyHKIUHN IBYX MEPEMEHHBIX.

46.JIuHnn ypoBHS.

47 Ilpenen ¢.H.1m.

48.YacTHbIE TPOU3BOAHBIE IIEPBOTO MOPSIKA U BBICIIUX MTOPSIIKOB.

49 Tuddepennuan ¢.H.11.

50.I'paguent ¢.H.11.

51.1Ipon3BoHas MO HaNPABIEHUIO.

52.YpaBHeHUE KacaTeIbHON INIOCKOCTH. Y PaBHEHHE HOPMAJIH.

53.9kcTpeMyM GYHKINHU IBYX EPEMEHHBIX.

54.Haubonbliee 1 HAaUMEHblLIee 3HaUeHUs (QYHKIUU IBYX IEPEMEHHbBIX Ha 3aMKHYTOM
OTpaHUYEHHON 00IaCTH.

55.I1penenbHble BennuuHbl B 3KOHOMUKe. DyHkuus Ko66a-/{yrnaca.
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Tema 8. ludpepenunanbubie ypapHenusi. Teopusi psiios.

1.0npenenenue auddepeHnaILHOTO YPaBHEHHS.

2.Iopsanok nuddepeHmanbHOro ypaBHeHus IHTerpanbHast KpuBasi.

3.00mee pemenne qudepeHInaIbHOTO YpaBHEHHUS.

4.YactHoe pernienue quddepeHnnansHoro ypaBaenus. 3anadya Komm.

5. luddepennnanbable ypaBHEHUS € pa3feIEHHBIMU U Pa3AeSIOIUMUCS epEMEHHBIMU.

6.0qHOpOIHBIC MU depeHIATEHBIC YPAaBHEHUS IEPBOTO MOPSIKA

7.JIuneiinpie quddepeHnanbpHble YpaBHEHUS IEPBOTO MOPSIKA.

8.YpaBuenus bepuymiu.

9.JIuneitable 0qHOPOIHBIC TU((epeHIATLHBIC YPABHEHHSI BTOPOTO MOPSIKA C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

10.JIuneiinbie HeoHOPOAHBIE MU PEpeHIINATBHBIE YPABHEHHUS BTOPOTO MOPSIKA C
MOCTOSTHHBIMH KO3 (UIIUECHTAMH.

11.Yucnosoit psia. CXOAUMOCTb M paCX0AUMOCTh YHCIIOBOTO Psifia, YACTUYHBIE CYMMBI.

12.CBolicTBa YMCIIOBBIX PAJIOB.

13.Heo6xoauMblIil mpu3HAK CXOJAUMOCTH YUCIIOBBIX PSJIOB.

14.Psig reoMeTpUYECKOM MTPOTPECCUM.

15.0600mmenHsb1i Tapmonndeckuit psg. (Psaaer Jupuxie).

16.JlocTaTouHble MPU3HAKH CXOUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSJIOB:

a) MPU3HAKU CPABHEHUS PSIOB;

0) npusHak JlamamoOepa;

B) MHTETpaJibHbIN npu3Hak Komiu.

17.3nakouepenytromuecs psabl. Teopema JleiOHua.

18.AGcoI0OTHAs ¥ YCIOBHAS CXOJAMMOCTD 3HAKOYEPEYIOIIETOCsl YMCIOBOTO Psa.

19.Crenennsie psaabl. O01aCcTh CXOAUMOCTH CTEIICHHOTO PsIaA.

20.Paner Teitnopa u Maknopena.

IIpumepHBIii TeCT AJIs1 IPOMEKYTOYHOM ATTECTALUHN
YK-1. CnocobeH ocyliecTBJSITh NOMCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HH(opManuu,
INPUMEHATh CUCTEMHBIH MOAXO0/ AJIsl PellIeHHs NMOCTABJICHHbIX 32124

OIIK-1. CnocoGeH oueHMBaTh poJib HH(POPMALUH, HHPOPMALMOHHBIX TEXHOJOTHH H
nHGOPMaLMOHHOI 0€30IIACHOCTH B COBPEMEHHOM 00ILeCTBe, X 3HA4YeHHUe VI obecrnedyeHHs
00BbEKTHBHBIX MOTPEOHOCTEH THYHOCTH, 00IIECTBA H IOCYyAapPCTBA

1 cemecTp
IIpumepHBbIii 3a4eTHbINH OnJIeT
1.Haiitu.
X% —
lim——— mpu x,=0,%,=2, X, =7
o X2 —9x+14 P10 % °
2.HaiiuTu.
sin 3x VX+1-3

lim Aim———
x—0 tg8x X—8 ,X+8 -4
3.Haiiutu mpou3BOHYIO (YHKITHH.

y=+1+cosx’,y=(sinx)’

4.HaﬁTH I/IHTepBaJ'H)I MOHOTOHHOCTH U 3KCTpeMYM (bYHKHI/II/I
y — X2e4x

5.Haiitu.

J.X 5*dx ,I%

6.BoruncnuTh miiomaas GUrypsl, OrpaHUYeHHbBIX KPUBBIMHU:
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y=X, y=x*-2
2 cemecTp

IIpumepHBIii 9K3aMeHANMOHHBIN OHJIeT
1.Haiiutun matpuny D = AB — A? | rre

2 -4 -2 -1
A= B=
0 1 6 4
2.Pemnth MaTpruHOE ypaBHEHHE
2 -1 1 2
X- =
2 -2 01
3. Jans toukn A(—2;-3;1), B(0;12),C(3;1;2). Haiitu cos ZABC u miomanps
TpeyroibHuka ABC

4.CocTaBUTh ypaBHEHHUE TUIOCKOCTH, TPOXOIICH yepe3 Tpu Touku A, B,C . 3amucaTh
ypaBHEHHUE TIPSAMOM, MPOXO e yepes Touku A u B. A(4; 2 5) , B(O; 7 2) ,C (0; 2;7)

5.]lna Gynxuum u = 7x*y —3xz” +5yz* . HaliTu npor3BOAHYIO 110 HAIIPABICHHIO e= (—ZL‘ 2; 2)
, B Touke M (2;0;0).

6.HccrenoBath Ha SKCTpeMyM QYHKIMIO Z = 3X° +12X +3y” — y°.

7.Haiitu obee pemenue nuddepeHuaibHOro ypaBHEHUS

y’dx —x*dy =0
8.Pemmts 3amauy Komm
Yy _12
-=—=—,Y(1)=4
y="=3 Y0
9.Haiitu o6mee pemenue nuddepeHImaibHOro ypaBHEHUS.
y"+8y' =8x

10.MccnenoBaTh psAjbl HA CXOJMMOCTb.
2 n+l &n & (-1
2ia 23 X Jn

11.HaiiTn 0651aCTh CXOIUMOCTH CTENIEHHOTO Psiia
n

> X
25

n=1

12 Paznoxute GyHknuio y =In x B pan Telnopa B OKpECTHOCTH TOUKH X, =1.



