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1. NEPEYEHD
TV CHUIIVHE,

IINTAHUPYEMBbIX

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBOeHMST AUCHUIIJIUHDBI

L[eJIBIO OCBOCHUA NTUCUUIIJIINHEI ABJIACTCA.
- hopmuposanue y 06yuaromuxcs YHUSEPCANIbHbIX KOMNEeMEeHYUll, HANPAGIeHHbIX HA PA3eumue
HABLIKO8 CUCEMHO20 U KPUMUYECKO20 MbIULIEHUST U POPMUPOBAHUE Y 0OVUAIOWUXCS YHUBEPCALLHBIX
KOMnemeHyuil 8 001acmu YnpasieHus CamoopeaHu3ayuell u camopazeumusl.
- ¢dopMupoBaHHE Yy OOYyYaAIONIUXCS CIOCOOHOCTH TPOBOIMTH OLECHKY COOBITHIA, IPOLECCOB,

PE3YJIBTATOB ACATCIbHOCTHU

PE3YJIbTATOB
COOTHECEHHBIX C [IINIAHUPYEMbBIMH

OBYYEHUA no
PE3YJIbTATAMU

1.2. IlepevyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs 110 AUCHHUILINHE

Kox n HammeHoBaHue
KOMIIETEHIIHH

Kon m HammeHoBanme HHANKaTOpa
JOCTHKCHHSI KOMIIETCHIINN

IInannpyemMsle pe3yJbTAThl 00y4eHUs MO
AUCHMILIHHE

VK-1. Crocoben
OCYILECTBIIATH MOKCK,
KPUTUYECKUH aHAIU3 U CUHTE3
nH(OpMaLUH, TPUMEHATh
CHUCTEMHBIN MOAXO, IS
pelleHNs NOCTaBICHHBIX 3a7a4

NVYK-1.1. OcymecTBnsieT Mouck
nHpopmanuu (B TOM Yucie ¢
UCIIONIb30BaHHEM HU(PPOBBIX
TEXHOJIOTHH ), HEOOXOAMMOM JIJIst
peIIeHHS TOCTAaBICHHBIX 33129
MNVYK-1.2. BeImojiHSIET aHAIN3,
CHCTEMAaTH3aI1I0 B 0000IIcHIE
WHPOPMALIUH TSI PEIICHHS
IIOCTaBJICHHBIX 3aa4, B TOM YHCIIE C
HCIOJIb30BaHUEM [TUPPOBBIX CPEICTB
NVYK-1.3. IIpoBOAUT OLIEHKY
COOBITHH, TIPOIIECCOB, PE3YJILTATOB
JIEATEILHOCTH

OIIK-1. Cnocoben
OPHUMEHSThH
TEXHOJIOTHYECKHE HOBALIUH
Y COBPEMEHHOE
NporpaMMHOe obecredeHne
B cpepe cepBuca

HOIIK-1.1. Onpenenser
MOTPEOHOCTH B TEXHOJIOTUYECKUX
HOBAIUAX U HH(POPMAIIHOHHOM
obecriedeHny B cepe ceppuca
HOIIK-1.2. OcyuiecTBisieT NOUCK U
BHEAPEHHE TEXHOJIOTHYCCKIX
HOBAIIA{ ¥ COBPEMEHHBIX
MIPOTPaMMHEIX TPOJYKTOB B

PO ECCHOHATBHYIO CEPBUCHYIO
JIeATeNIbHOCTh

3HaeT: OCHOBHBIC TIOHATHSI MATEMATHKHY;
METO/Ibl pEeIICHNUS 3a]1a4, MEeToIbl cOopa,
aHaiM3a 1 00paboTKU MHPOPMAIHH

YMmeer: 00pabaThIBaTh 3KCIIEPUMEHTAIBHBIC
JaHHbIE; COJECPIKATEIHHO HHTEPIPETUPOBAT
THIOJTyYEHHBIC KOJTMYECTBEHHBIC PE3YIbTAaThI;
UCIIONB30BATh METOIBI MATEMAaTHIECKOTO
aHaJIM3a ¥ MOACIUPOBAHUS JUIS PELICHHS
TEOPETUYECKUX M NIPHUKIAJHBIX 389
Buaageer: HaBbIKaMu pabOTHI CO CHIELUATIBLHOM
MaTeMaTU4ECKOU INTepaTypou;
MAaTEeMAaTUYCCKUMHU U KOJIMYCCTBCHHBIMU
METOAaMM PEIICHUA TUIIOBBIX
npodeccHoHANBHBIX 3a/1a4

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucnumimHa oTHocuTcs K o0s3aTtenbHoM yactu bioka 1. ucuumiuHel (MOysM) MpOrpamMMbl

OakamnaBpuata (b.1.0.04. OGmenpodeccuoHaNbHBIN MOIYIIH).




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

OOmast TpyA0EMKOCTh JAMCIUIUIMHBI COCTaBIIsAeT 7 3.e. (252 wac.), ux pacrnpeaeicHue o
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

npenogaBartesieM 110 BUAAM y4eOHbIX 3aHATHI
(Bcero), B T.4.:

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

3aHATHSI CEMHUHAPCKOro Tuna (cemunapsr, | 60 /12 2816 32/6
HPAKTUYECKUE 3aHATHS, IPAKTUKYMBbI, KOJUIOKBHYMBI K
MHbIE AHAJIOTHYHBIE 3aHSITHS)

J1abopaTopHbie paGoThl -/- -/- -/ -
CamocrosiTesibHasi padoTa BCEro, B T.4.: 121/213 60/92 61/121
CaMoIoATOTOBKA IO TeMaM (pasesiaM) JUCIUTLTHHBI 121/ 213 60/77 61 /106
BelInonHeHHEe KOHTPOIbHOM paboOThl /KOHTPOJIbHAS 0/30 0/15 0/15
pabora
BelInosiHeHHE KypCOBOTO MPOEKTa /KYpPCOBOil paboThI -/- -/- -/-
KoHTpoab (4ackl Ha 3K3aMeH, 3a4€T) 27113 -4 2719
IIpome:xyTOUHAs aTTECTALMSA 3auer JK3aMeH

JlMcuuIuIiHa peanu3yercs MOCPeACTBOM MPOBEICHHUSI KOHTAaKTHOW paboThl ¢ 00yJarolUMHCS
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIIEBAEMOCTH ), CAMOCTOSITENbHOM paboThl 00yUaroIIuXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpouecce oOcBOEHUS JUCHUIUIMHBI MOXXET HPUMEHSTbCS 3JEKTPOHHOE OOy4YeHHe u
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

B mporuecce ocBOEHUsI TUCHMIUIMHBI O0ydaroluecss 00ecredeHbl JOCTYIIOM K 3JIEKTPOHHOM
MH(OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U IIEKTPOHHO-OUOIMOTEYHBIM CHCTEMAM.




3.2. Copep:kaHue AUCUUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM,

1ii cemecTp

Bujbl yueoHoM padoThI

Ilnannpyembre KonrakTHas padora
Pe3yabTaThl ) ) E ]
OCBOCHITI: - g E ] § g 3 =: @DopMBbI TEKYILIET0 KOHTPOJISA
Ko/ hopMupYyemoii HauvenoBanmne pasie;ioB, Tem . 27 8% | §8 P ' P
KOMITETeHIHH 1 g £ E £ s (HanMeHOBaHHe OLeHOYHOT0 CPeICTBA)
HHIAKATOPbI z 28 g & g
OCTHIKEH U é ‘€ 5 g g 5 =
KoOMTIIeTeH it = = Q
VK-1: UYK-1.1 - Tema 1 Teopnﬂ PEIEIIOB: 6/2 Jlexupnst-uzyanusanus (B 1.4. B OVIOC)
NYK-1.3; OIIK-1: OCHOBHBIE TIOHATHS ¥ TEOPEMBI.
HOIIK-1.1 BerynciieHue npeesos.
HemnpepbIBHOCT (yHKIHH.
[paktuueckoe 3ansatue Ne 1. Beraucnenue npenenos GpyHKIHi. 8/2 3aKperiecHue TEOPETUIECKOro MaTepuana. Pemenne 3amaq.
Cocrasnenne cripaBouHUKOB KOHTpobHBIE pabOoTHI
[paktuaeckoe 3aasaTue Ne 2 OCHOBHBIC BUIBI HEONPEAEIEHHOCTEH
(0 -00; 17; 00) U UX PacKpBITHE.
[paktuaeckoe 3ansatue Ne 3 . HenpepbIBHOCTD QYHKITHH.
[pakruaeckoe 3aasaTue Ne 4. [Ipenessr 1 HEMPEPHIBHOCTb.
KonrtponpHas pabora mo teme 1.
CamocTrosiTenbHast paboTa 20/30 N3yuyeHne yaeOHBIX MATEPHAIOB 0 KOHCIIEKTaM ayIHTOPHBIX
3aHATUH M y4eOHBIM — METOANYECKUM nocoousiM. Perrenne
JIOMaIIHUX WHIMBUAYAIBHBIX 3aJaHUH
VYK-1: UYK-1.1 - Tema 2. Hﬂq)(i)epeHHHaHBHBIe HUCUUCIIEHUS: 6/2 Jlexuus-susyanuszanus (8 T.4. B OMOC)
UYR-1.3; OIK-1: | Ocromple moHsTHS 1 TCOPEMBI.
HOIIK-1.2 <
Brrunciienre npon3BOIHOM.
Huddepennnan GyHKIHH.
[Ipon3BOoaHBIE BBICIINX HOPSAIKOB.
IIpasuio Jlonurans.
[Mpaktuueckoe 3ansatre Ne 5. Berumcienne npon3BOHBIX CIOXKHBIX 812 3akperuieHHe TeopeTHYeCKoro Marepuana. Pemexue 3anad .
byHKIHH KonTtponsHbie paboThI.
IMpakrrnueckoe 3anarue Ne 6 Jlorapudmudeckoe quddepenimponanme. CocraBieHne ClIpaBOYHHKOB
VYpaBHeHUE KacaTeIbHOM KPUBOM
IIpakTraeckoe 3ansrue Ne 7. Juddepennuan pynxuun. [IponssomHas
BbICIIUX NOpsAKoB. [IpaBuito Jlonurans
Ipakrnueckoe 3austie Ne 8. [TonHoe uccienoBanne QyHKIHH.
HauGonpmee 1 HauMeHbIIee 3HaYeHUSI QYHKLIUN Ha OTPE3KE.
CamocrositenpHas paborta 20/30 HM3ydenne yaeOHBIX MaTEpHAIOB 110 KOHCIICKTAM ayAUTOPHBIX




Bujapl yueoHo# padoThl

Ilnanupyemsie KonTakTHas pagoTa
Pe3yabTaThI Z
) ) 23
QCBOCHIL: g E g E g 5 g DopMbI TEK €I0 KOHTPOJIsA
Ko (hopMHupyeMoi HaumenoBanue pa3iesioB, TeM 2 g7 g : g g (naum eH[:maH“ . g]f'elﬂ oun Orolc) ercTBa)
KOMIIETeHIHH 1 £ 5B £Z £8 P
HHIUKATOPbI g 28 g & g s
JIOCTHIKEHHUSI = S 2 g ; zZ =
KOMIIeTeH i = = O
3aHATUN U y4eOHBIM — METOAMYECKHM IocoOusM. Penenue
JIOMAIIHUX HHAWBHAYAIbHBIX 38 IaHHIT
YK-1: UYK-1.1 - Tema3. IHTerpaibsHOe HCUUCIICHHE: 6/2 Jlexumsi-Bu3yanusanust (B T.4. B JUOC)
ggllf[;f’ZOHK-l OCHOBHBIE TTOHSTHUSA U TCOPCMBI.
' 3ameHa HCpCMeHHOﬁ U UHTCIPUPOBAHHA 110 4aCTAM B
HCOMMPCACIICHHOM U HCOIIPEACIICHHOM HHTCrpaiax.
I/IHTCFpaJ'H:I oT (bYHKI_H/II‘/‘I OT KBaAPATHOI'O TPCXUJICHA.
WuTerpansl OT IpoOHO - pallMOHATBHBIX (YHKINH.
HHTerpansl OT TPUTOHOMETPHYECKUX ()YHKITHA.
®opmyna Herotona — Jleitbnuna.
HecoOcTBeHHBIE HHTETrpabI.
ITpaktuyeckoe 3anstae Ne 9. BrruncieHne HeonpeaeIeHHOTo HHTerpaa. 1072 3aKpeIUieHHe TeOPEeTHIECKOro Marepuana. Penenue 3agaq
3amMeHa epeMEHHON U HHTETPUPOBAHMS IO YaCTSIM. KontponbHsle paboTsl COCTaBlICHHE CIIPABOYHUKOB
[Mpaktnueckoe 3ansatre Ne 10. MiHTerprpoBanne BbIpaKeHUH,
COJepIKaIINX KBaJAPaTHBIIl TPEXWICH B 3HaMEHATEe.
[pakruaeckoe 3aaatue Ne 11, . HTerpupoBanne 1poOHO-paliOHATBHBIX
GyHKIHIIA.
[paktuaeckoe 3aaatue Ne 12.0OnpeneneHHbI HHTETpal. . Berancnenne
IUIOIIAEH.
[Mpaktuueckoe 3anstre Ne 13. KonrponbHast padora Ne2mo teme 2 u 3.
CamocrosTensHas paboTa 20/30 N3yueHne ydeGHBIX MaTEpHANOB MO KOHCIIEKTaM ayAUTOPHBIX
3aHATUH ¥ y4eOHBIM — METOANYECKUM MocoOusiM. Perenne
JIOMAIIHUX MHIMBUAYAJIBHBIX 33aHUN
YK-1: UYK-1.1 - Tema 4. KOMILIEKCHBIE YHCIIA: 2/0 Jlexuusi-puzyanusaus (8 1.4. B 9UOC)
MYK-1.3; OIIK-1: JleiicTBYS Ha/l KOMILUICKCHBIMH YHCIIAMH.
HOIIK-1.2 PelieHne KBapaTHBIX YPABHEHUI HA MHOKECTBE KOMIIJIEKCHBIX YHCEL.
2/0 3akperuieHre TeOPETHYECKOro MaTepuana. Pemenne 3amayq
[Ipaxrraeckoe 3aaaTue Ne 14, JleiicTBus Ha KOMIUICKCHBIMH YUCIIAMH. KonrponsHele paboTs! COCTaBICHHE CIIPABOYHUKOB
PenieHne KBaJpaTHBIX YpPaBHEHHI HA MHOJKECTBE KOMIIIEKCHBIX YHCEIL.




Bujapl yueoHo# padoThl

Ilnanupyemeie KonTakTHas pagoTa
Pe3yJIbTATHI g .
2
0CBOEHMSI: g - E g E g o
. = & 0PMBI TEKYIIEr0 KOHTPOJIS
Ko popmupyemoit HaumeHoBaHue pa3jieioB, TeM - 27 e & E ( o R L )
O T TR 7 g £ 4 £ gs HAHMEHOBaHHE OLEHOYHOI0 CPEICTBA
HHIUKATOPbI g 28 g & g s
AOCTHIKEHUS = S 2 g § zZ =
KOMIIETeH Ui B = ©
0/2 N3yyeHne yaeOHBIX MATEPHATIOB 10 KOHCIIEKTaM ayIUTOPHBIX
CamocrosiTenpHas padorta 3aHATHU ¥ y4eOHBIM — METOJANYECKUM MOCOOMsIM. Pemenne
JIOMaITHUX MHIUBUAYAIbHBIX 3aaHUN
HUTOro | 20/6 28/6 60/92
2-ii cemecTp
Buabl yuedHol padoThI
ILranupyembie KonTtakTHas pabora
Pe3yJIbTATHI . g .
P
OCBOCHMS: 2 Z g £g 5 g o
o = A OPMBI TEKYIEro KOHTPOJIs
Ko opmupyemoit HaumeHnoBaHue pa3aenos, TeM Ee = N A = g ( P Y P )
KOMIETeHIUH 1 g £ 4 £ i HAHMEHOBaHHE OLEHOYHOI0 CPENCTBA
HHIUKATOPbI g 818 g & H 8
AOCTHIKEHUS = = g ; z =
KOMIIeTeHIHii = = O
VK-1: UYK-1.1 - Tema 5. JIuneiinas anre6pa: 412 Jlexuns-pusyanusanus (8 1.4. 8 OUOC)
NYK-1.3; OIIK-1: JleHcTBUS HaJl MAaTPULIAMH.
NOIIK-1.2 Ornpenenureny MaTpuil.
OO6patHas Matpuia. MaTpuiHble ypaBHESHHUSI.
Meron Kpamepa u meton I'aycca.
8/2 3akperiecHne TeOPETUIECKOT0 MaTepuana. Pemenne 3amaq.

[IpaxTrueckoe 3anarue Ne 1 [leiicTBust Ha MaTpuIiaMH.

[Tpakruueckoe 3anstue Ne 2 Onpenenutenu marpuil. OOpaTHas MaTpUIa. .
[Ipaktuueckoe 3anarue Ne 3 . CucteMsl IMHEHHBIX ypaBHEHHNA. MeTox
Kpamepa

[Ipaktuueckoe 3anarue Ne 4. Meron [Maycca.

CocraBienue CIIPaBOYHUKOB KOHTpOJILHLIe pa60TBI

CamocrosTensHas paboTa

11/30

N3yuyeHne yueOHBIX MAaTEPHAIOB 10 KOHCIIEKTaM ayIUTOPHBIX
3aHATHN ¥ y4eOHBIM — METOANYECKUM NocoOusiM. Pemenne
JIOMAIIHUX MHAWBUAYAIbHbIX 3alaHUH




Bujapl yueoHo# padoThl

Ilranupyembie KonTakTHas pagoTa
pe3yJabTaThl ) ) % 2
OCBOCHII: = g E g E g 5 ’:\ DopMbI TEK TEro KOHTPOJIsA
Koa popmupyemoii HaumeHoBaHue pa3jesioB, TeM = 27 g7 & E e eH[:maH“ e Oy CHOYH orolc) )
KOMIIETEHIHH 1 £ 5B £E £8 ! pet
HHIUKATOPbI g 28 g & g s
JIOCTHIKEHHUSI = S 2 SN= zZ =
KOMITETeHIUii = = ° o
YK-1: UVK-1.1- | Tema 6. BekTOpHAas 1 aHATUTHYECKAsI T€OMETPHH: 412 Jlexuusi-Busyanusauus (8 1.4. 8 SMOC)
NYK-1.3; OIIK-1: JIeiiCTBYS HAJl BEKTOPAMH.
HOIIK-1.1 CKaIAPHOE, BEKTOPHOE, CMEIIEHHOE TTPOU3BEICHHS.
[Ipsimast Ha TIOCKOCTH.
[psiMast ¥ TIOCKOCTh B IPOCTPAHCTBE.
KpuBble BTOpOro mopsika.
[Ipaktuueckoe 3anarue Ne 5. Bextopsl. CkansgpHoe pou3BeeHue 6/2 3akpenieHue TeopeTUUecKoro MaTtepuana. Pemenue 3agay .
BEKTOPOB KoHTpoJbHbIE paboThI.
IIpaktuaeckoe 3anatue Ne 6 BekTopHOE U CMEIICHHOE TPOU3BEACHUS CocraBieHne CpaBOYHUKOB
BEKTOPOB.
[IpakxTrueckoe 3anarue Ne 7. IIpsimas u miI0cKocTh
CamocrosiTenpHas padorta 10/30 W3ydenne yueOHBIX MaTEepHAIOB IO KOHCIIEKTAM ayAUTOPHBIX
3aHATUH M y4eOHBIM — METOANYECKUM nocoousiM. Perenne
JIOMAIIHUX HHAWBHAYAIbHBIX 381aHHIT
YK-1: IVK-1.1- | Tema7. OyHKIIUM HECKOJIBKUX MTEPEMEHHBIX 6/2 Jlexuus-susyanusaums (8 1.4. 8 SUOC)
NYK-1.3; OIIK-1: OCHOBHBIC TIOHATHSL.
HOIIK-1.2 JIunvu ypoBHs.
YacTHble NPOU3BOJIHEIE.
ITpou3BogHAS IO HAIPABIICHHIO, TPAANCHT.
OkcTpeMyM (QYHKIWH IBYX MEPEMEHHBIX.
HauGonbliiee ¥ HAaMMEHbIIEE 3HAYCHHS (DYHKIIMN Ha 3aMKHYTOM
OrpaHUYeHHOIT 00J1acTH. .
I[Mpaktuueckoe 3anstre Ne 8. JIunun ypoBHs. YacTHbIE TPOU3BOIHEIE. 6/2 3akperuieHre TeOPETHYECKOro MaTepuaia. Pemenune 3aiau
ITpousBoHAs M0 HAIPaBICHMIO. ['paIieHT. KouTposbHbie paboTsl CocTaBlICHHE CIPABOYHHKOB
IMpaktudeckoe 3anstre Ne 9. HacTHbIe MPOU3BOIHBIC BBICIINX MOPSIKOB.
[pakruaeckoe 3aaarue Ne 10. . Haubosnpiee 1 HanMeHbIIee 3HAYCHUS
GbYHKIMH IBYX MIEPEMEHHBIX Ha 3aMKHYTOH OrpaHHYeHHOI 00iacTu
CamocrositenbHas paborta 15/30 HN3ydenne yaeOHBIX MaTEepUAIOB 110 KOHCIIEKTAM ayAUTOPHBIX
3aHATHH U y4eOHBIM — METOMYIECKHUM rocodusm. Pemenne
JOMAIIHUX HHAWBHAYAIbHBIX 3a1aHHUIT
YK-1: UVK-1.1- | Tema 8 JTudpdepenimanbubie ypaBHeHus. Teopus 1072 Jlexuns-pusyanusamms (8 1.4. 8 SUOC)

NYK-1.3; OIIK-1:

PSAIOB:




Bujapl yueoHo# padoThl

Ilnanupyemsie KonTakTHas pagoTa -
Pe3yJIbTATHI z o
OCBOEHHSI: g 2 g E g | £EF
KoJ (hopmMHupyeMoii HaunmeHoBaHue pa3esioB, TeM = E- 2 e g g POPMEI TEKYIIEI0 KOHTPOIA
o g £z £ gs (HaMMeHOBaHHe OLEHOYHOTO CPeCTBA)
HHIUKATOPbI g 28 g & g s
JIOCTHIKEHHUSI = S 2 g ; zZ =
KOMIIeTeH i = = O
HOIIK-1.2
OcHoBHbIe TOHATHS. 3anada Komm.
JuddepeHnnanbable ypaBHEHNUS IEPBOTO MOPSAAKA: C Pa3AeICHHBIMU
MIepEeMEHHBIMH, OTHOPOJHBIE, TNHEHHbIE, ypaBHEHU bepHynn.
Jluneiinbie tuddepeHnnasbHble ypaBHEHUsI BTOPOTO MOPsIIKa C
MOCTOSIHHBIMHU K03 prnmenTamu. OCHOBHBIE OHSTHSL.
Yucnossle psifibl C MOJOKUTEIbHBIMU YIICHAMH.
3HaKOouepEeAYIOLIECs YUCIOBBIE PSIIBL.
CreneHHbIe PAIBI U 00IACTH UX CXOAUMOCTH.
Psinpt Teitnopa u psast Makiopena.
12/0 3aKperieHne TeOPETUIECKOT0 MaTepuana. Pemenne 3amaq
IMpaktnueckoe 3ausatie Ne 11 /luddpepeHipanbabie ypaBHEHUS IEPBOTO KonTponbHbie padoTsl CocTaBieHNE CIIPABOYHUKOB
MOpsAKA: C pa3/ieIeHHbIMU NIEPEMEHHBIMU, OTHOPOIHBIE.
IMpakTnueckoe 3anstie Ne 12 Jlunelinbie nuddepeHnmaibHble ypaBHEHHUS
rnepBoro nopsiaka. Y pasuenue bepuysm.
IIpaktuaeckoe 3ansatue Nel3 OnHOPOIHEIE JTHHEHHEIE
1 depeHImanbHbIe YpaBHEHHS! BTOPOTO HOPSIAKA C IIOCTOSTHHBIMH
ko3 dueHTamMu.
[paktiueckoe 3ansatie Ne 14 HeoOXoquMblii PU3HAK CXOAUMOCTH
YHCIIOBOTO psia. JlocTaToyHble IPU3HAKH CXOIUMOCTH
3HOKOIIOJIOXKUTENILHOTO psifia.
[pakTuyeckoe 3ansaTue Ne 15 3nakouepenyromyecs psaabl. AGCONOTHAS U
YCIIOBHASI CXOIMMOCTb YHCIIOBOTO PS/a.
IIpakTraeckoe 3anstie Ne 16 Crenennsre psnsl. Paner Teiinopa n
Makmopena.
25/31 N3yyeHne yaeOHBIX MATEPHAIOB 0 KOHCIIEKTaM ayJHTOPHBIX
CamocrosTensHas paboTa 3aHATUH ¥ y4eOHBIM — METOANYECKUM MocoOusiM. Perenne
JIOMAaIIHUX WHIMBUAYATbHBIX 3aaHHH
UTOIO | 24/8 32/6 | 61/121




4 METOJUYECKUE YKA3AHUSI JUISI OBYUAIOLUXCSI IO OCBOEHUIO
JTACIATITAHBI

4.1. Oo0mue MeToJuYecKHue pPeKOMeHIaluu mno OCBOEHHIO JUCIUIIJINHBI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JlucuuIinHa peamu3yeTcsi TOCPEJICTBOM IMPOBEIEHUsS KOHTAKTHON PabOThl ¢ 00YyJarOIIMMHUCS
(BKJIIOYAs MPOBEICHNE TEKYIIET0 KOHTPOJIS YCIIEeBAEMOCTH ), CAMOCTOATEIbHOM pabOThl 00YYarOIIUXCS
U TIPOMEXKYTOYHOM aTTECTAIINH.

[Ipn mpoBeneHuu y4eOHBIX 3aHATHH MO JUCHUILUIMHE OO0ECIeYMBacTCsl pa3BUTUE Y
00y4aromuxcsi HaBIKOB KOMaHAHON pabOThl, MEKIMYHOCTHOH KOMMYHUKAIMH, IPUHATHS PEIICHUH,
JTUIEPCKUX Ka4ecTB (BKIIFOUAsi IPOBEJCHIE HHTEPAKTUBHBIX JICKIHI, TPYIIOBBIX TUCKYCCHIA, POJIEBBIX
UTp, TPEHUHI'OB, aHAJIW3 CUTYalluil U UMHUTALIMOHHBIX MOJIEJICH, MpernoaBaHue AUCHUIUIUHBI B hopMe
Kypca, COCTABJICHHOTO Ha OCHOBE pE3yJIbTaTOB HAYYHBIX HUCCIICJJOBAHHM, IMPOBOJUMBIX
VHUBEPCUTETOM, B TOM 4YHCJIE€ C YYE€TOM pPETrHOHAIbHBIX OCOOEHHOCTEH mpodhecCHOoHaTbHON
JIeSATETLHOCTH BBIITYCKHUKOB U MOTPEOHOCTEHN paboToIaTesneil).

[IpenogaBanue TUCIUIUIMHBI BEAETCS C MPUMEHEHUEM CIIEAYIOIINX BUIOB 00pa3oBaTeJbHBIX
TEeXHOJIOTHii:

-OQLIbHO-PEUMUH208a51 MEXHOI02US OYEHUBAHUSL,

- 97IeKMpoHHOoe 0byyeHue;

- npobemHoe odbyuenue;

- pazb0op KOHKPEMHbIX CUMYAYULL,

- unghopmayuonnvle mexnonoeuu: Big Blue Button

Jlnsi OleHKHM 3HAaHWK, yMEHWI, HAaBBHIKOB M YPOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU IIO
JMCIMIUIUHE TMPUMEHSCTCSl OalIbHO-PEHTHHIOBasl CHCTEMa KOHTPOJS U OLEHKH YCIIEBAGMOCTH
CTylIeHTOB. B OCHOBY Oa/uIbHO-pEHTHHTOBOM CHCTEMBI IOJOKEHBI MPUHIUIBI, B COOTBETCTBUU C
KOTOPBIMH ()OPMHUPOBAHUE PEHTHHTA CTYAEHTa OCYIIECTBISETCS B XOJ€ TEKYLIEr0 KOHTPOJIS
ycrieBaeMocTH. MakcuMabHOE KOJTM4ecTBO 0amioB B cemectpe — 100.

4.2. Meroanyeckue yKa3aHusi Ui OOYYAIOIIMXCSl 1O OCBOEHUI) JAUCHHUIUIMHBI Ha
3aHATUSX JEeKIMOHHOI0 TUIIA
Jlexyuonnwlii Kypc npeononazaem CUCMeMAmu3upoOSAHHOe U3N0NCEHUE OCHOBHLIX BONPOCO8
MemMamuyecko2o0 niana. B xode nexyuonnvix 3ansamuil packpwieaiomest 6a3oevie 8ONPOChl 8 PAMKAX
Kaxcoou memvl  oucyunaunvl. OO603HAUAIOMCA KIlOUesble ACNeKmbl meM, d MAaKdHce O0elamcs
AKYEeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS UZYUAEMO20 MAMEPUAILA.
JICKITMOHHBIE ~ 3aHATHS  TPOBOAATCS B IMOTOYHOW  QyAWTOPHH C  NPUMCHCHHEM
MYyJIBTUMEAUHHOTO MPOEKTOpa B BUe yueOHoi nmpezenTanuu wiu B JMOC yHuBepcurera.
B xooe nexyuonnvix samsmuil  pexomeHnOyemcs KOHCNEeKMUpPOBAHUe Y4eOHO020 Mamepuand.
Bosmooicho eedenue koncnekma nekyuil 8 8uoe UHMeNIeKm-Kapm.
OmoenvHvle memvl npednazaromcs OJisi CAMOCMOAMENbHO20 U3YUeHUsl (KOHCNEeKMUPYIOMCS).
Mamepuanvt  nexyuii  AGNAIOMCS  ONOPHOU OCHOBOU Ol NOO2OMOBKU  00YYAIOWUXCA K
NPAKMUYECKUM 3AHAMUAM / 1aO0pamopuvim padomam u GblNOIHEHUs. 3A0AHUL CAMOCMOMENbHOU
pabomsi, a maxdce K MEPONPUAMUAM MEKYUle20 KOHMPOIs YCNe8AeMOCmU U NPOMeNCYMOUHOU
ammecmayuu no OUCYUNTUHE.

4.3. Mertoauyeckue yKa3aHusi JJf OOYYAIOIIMXCH MO OCBOCHHMI) IMCHUILVIMHBI HA
3aHATHAX CEMMHAPCKOI0 TUIA/ HA MPAKTUYECKHUX 3aHATHUSX

Ilpakmuueckue (cemunapckue) 3aHAMUSL NPeOCMABIAIOM COOOU Oemanu3ayuro 1eKyuoHHO20
meopemuyecKo2o Mamepuand, npo8oOAMCs 8 Yeax 3aKpenieHus Kypca U 0X6amvl8aiom 6ce 0CHOBHbLE
pazoenvi. OCHOBHOU (POpMOU NpPOBeOeHUs CeMUHAPO8 U NPAKMUYECKUX 3AHAMULL  A67ISAemcs
obcyscoeHue Haubonee NPoOIEMHBIX U CIONCHBIX BONPOCO8 NO OMOEIbHbIM MeMam, a MAaKice
pewieHue 3a0a4 u pazoop npumepos u CUmyayutl 8 ayOumopHuIX YCi06uUsx.
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Ipakmuueckue (cemunapckue) 3aHamus 00Y4AOWUXC 0OECneyusaom:

- NPOGEPKY U YMOYHeHUe 3HAHUU, NOYYEHHbIX HA NeKYUAX,

- NOJlyYeHUue YMeHUll U HABbIKO8 COCMABIEHUSL OOKAAO08 U COOOUWeHUL, 0OCYHCOeHUsI BONPOCOB
nO yueOHOMY Mamepuany OUCYUNIUHbL,

- N00BeOeHUe UMO0208 3AHAMULL NO PEelMUH2080U CUCmeMe, CO2IACHO MEXHOI02UYECKOU Kapme
OUCYUNTUHDL.

Ipakmuyeckue 3aHAMUsL OP2AHUZVIOMCA, 8 MOM YUCle 8 popme NPaKmuuecKol n002o0mosKu,
KOMopas npeoycmampusaem yyacmue o0y4arouuxcs 6 blNOJHEeHUU OMOEeIbHbIX dNeMEHMOo8 padbom,
CBA3AHHBIX C OYOYUell NpopheccuoHaIbHOU 0esIMenlbHOCIbIO.

4.4. Meronn4yecKue yKa3aHUus M0 CAMOCTOSATEIbHOMH padoTe 00y4arommuxcs

CamocrosiTenbHas paboTta obecrieunBaeT MOArOTOBKY 00yYaromIerocst K ay JMTOPHBIM 3aHSITUIM
U MEpONPUATUSAM TEKYILEro KOHTPOJII U MPOMEXKYTOYHOW aTTECTALlMU IO M3Y4aeMOH IUCLUIUIMHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBISIOTCA B aKTUBHOCTH OOYYAIOLIETroCsl Ha 3aHATHSAX U B KaueCcTBe
BBITTOJIHEHHBIX MTPAKTUYECKUX 33IaHUI U APYTUX (GOPM TEKYILIETo KOHTPOJIS.

CaMocTosiTenbHast paboTa CTyICHTOB BKIIFOUYAET:

1. U3yuenue yuebHnou numepamypul no Kypcy.

2. Peuwenue npaxmuyeckux cumyayuti u 3a0a4

Iloozomoeka pegpepamos

3. Pabomy c pecypcamu nmepnem:

1. Allmath.ru [DnexTpoHHbIit pecypc] : Bcs MaTeMaTHKa B OTHOM MecTe. — Peskum jocryma:

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

2. Exponenta.ru  [OnexTpoHHBIi pecypc] : oOpazoBar. wmar. caiit. — Pexum pgocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.
3. Math-Net.Ru [Dnekrponnsiii pecypc] : oOmiepoc. MaTr. moprajl. — PexuM gocryna:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.
4.TotoBble 3a7auud ¥ pEIICHUS OHJAWMH [DIEKTpOHHBIM pecypc]. - Pexum gocryma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

Pemenue BpICHIEH MaTeMaTHKM OHJIAMH [DNEKTpOHHBIM pecypc]. - Pexum pocryna:

http://mathserfer.com/. - 3arux. ¢ skpana

[Ipu BBITIONIHEHUHM 3aJaHUN [JIT CAaMOCTOSTENbHOW pabOThl PEKOMEHAYeTCs MpopadboTka
MaTepHaJIoB JEKIMHA M0 KaX /10 MpOoHAeHHON TeMe, a TaKXKe U3YyYeHUEe PEKOMEHIYEeMOM JINTepaTyphl.

Jnst oOywaromuxcsi 1o 3a04HOM (opme o0O0ydeHus CcaMOCTOsITeNIbHAas paboTa SBISETCA
OCHOBHBIM BHJIOM y4€OHOM e TETbHOCTH.

Jlna obecrnieueHus: CaMOCTOATENbHOW pabOThl OOYYaIOUIMXCS HCIOIb3YETCs 3JIEKTPOHHBIM
yueOHbIi Kypce, coznannbiii B OMMOC ynuBepcureTta http://sdo.tolgas.ru/


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
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5.  YYEBHO-METOIJUMYECKOE WU HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVINHBI

5.1. IlepeyeHb OCHOBHOI W /JONOJIHUTEIbHON y4eOHOW JIMTepaTypbl, HeOOXOAMMOM JIsl
OCBOCHHSA JHCHUILIHHBI

Bes nuteparypa, BKIIIOYSHHas B JaHHBIM IEpeYeHb, MPEACTaBICHA B BUAC JJICKTPOHHBIX
pECypCoB B 3JIEKTpOHHOM Onbmmoreke yausepcurera (3bC).
JlutepaTypa, HCHONb3yeMas B TI€YaTHOM BHJE, NPEICTaBICHA B HAy4YHOH OMOIMOTEKE
yHHUBEpcUTeTa B 00beme He MeHee 0,25 3K3eMIUISIpOB Ha OJJHOTO 00Yy4aroIerocs.
OcHoBHas JJuTEpaTypa:

1. Kpacc, M. C. MaremaTuka Jijii SKOHOMHYECKOIo OakajaBpuarta : y4eO. rmocodue Imo
HarnpasieHuto 38.03.01 "Oxonomuka" / M. C. Kpacc, b. II. UynpeiHoB. - Jlokyment Bookread2. -
Mocksa : UTHOPA-M, 2020. - 471 c. - (Bricuiee oopa3oBanue - bakanaspuar). - [Ipuin. - [Ipeam. ykas.
- URL: https://znanium.com/read?id=356226 (nara obpamenus: 23.11.2020). - Pexxum gocryna: s
aBTopu3. mosb3oBareneit. - ISBN 978-5-16-105061-3. - Tekct : 2IeKTpOHHBIH.

2. Kpartkuii kypc BbICIIed MaTeMaTUKH : y4eO. sl BY30B [0 HAMpPaBICHUIO MOJITOT.
"Oxonomuka" / K. B. banaun, ®@. K. banaun, B. U. xeddans [u ap.] ; mox obmr. pea. K. B. banauna.
- 4-¢ u3n., crep. - Jokyment Bookread2. - Mocksa : JlamkoB u K, 2020. - 512 c¢. - URL:
https://znanium.com/read?id=358474 (nata obpamenus: 15.10.2020). - Pexxum moctyna: st aBTOpH3.
nosp3oBareseit. - ISBN 9 78-5-394-03643-9. - TekcT : 2JIeKTpOHHBIH.

3. Kypc BbICmIel MareMaTUKH JJisi SKOHOMHCTOB : y4eO. Il BY30B IO HAIPaBICHHUSIM
noarot. 38.03.01 "Oxonomuka", 38.03.02 "Menemxment”, 38.03.03 "Yup. nepconanom", 38.03.04
"T'oc. m mynumun. ynp.", 38.03.07 "ToBapoBenenue" (kBanudukanus (crernens) "Oakanasp") / b. M.
Pyneix, I'. . bobpuk, P. K. I'punneBuurtoc [u ap.] ; mox pen. P. B. Carutosa. - Jlokymenrt read. -
MockBa : UHOPA-M, 2022. - 646 c. : wi. - (Beiciiee oOpa3zoBanue - bakamaBpuar). - URL:
https://znanium.com/read?1id=379626 (nata obpamenus: 21.12.2021). - Pexxum noctyna: Ais aBTOpH3.
nonb3oBareneid. - ISBN 978-5-16-103162-9. - TekcT : 21eKTpOHHBIH.

4.  Tlantenees, A. B. O6bikHOBeHHBIEe Tu(dhepeHnranbHbie ypaBHeHus. [IpakTukym : yuel.
OCOOMEe ISl BY30B 110 HAMPABICHUSAM IMOATOT. €CTECTB. HAyK, TEXHUKHU, HWHHOPMATHKHA U SKOHOMHUKHU
(xBanudukamus (crenenp) "OakamaBp") / A. B. IlanteneeB, A. C. fAxumona, K. A. Pribakos. -
Hoxyment Bookread2. - MockBa : MHO®PA-M, 2019. - 432 c. - (Beicimee oOpa3zoBanue -
bakanaBpuar). - Ilpeam. yka3. - URL: https://znanium.com/read?id=337729 (nmata oOpamieHus:
23.11.2020). - Pexxum goctyma: aisi aBTopu3. moib3opareneit. - ISBN 978-5-16-011973-1. - 978-5-16-
104612-8. - TekcT : 3IeKTPOHHBIH.

5.  PyOamxuna, E. B. JIunelinas anreOpa. JIunelinsie oneparopsl. KBagpaTuunbie GopMmsl.
KommekcHeie uncna : yde6. mocobue / E. B. PyGamkuna. - Jlokyment Bookread2. - Mocksa :
NH®PA-M, 2016. - 38 c. - (Beictiee obOpa3oBaHue). - URL:
http://znanium.com/bookread2.php?book=544419 (mara obpamenus: 15.10.2020). - Pexxum gocryma:
JUTs aBTOpH3. moiib3oBareneid. - ISBN 978-5-16-104325-7. - TekcT : 2JIeKTpOHHBIH.

6. Iumnayes, B. C. Boiciiast marematuka : y4e0. mist By3oB / B. C. Illunaues. - JlokymeHT
Bookread2. - Mocksa : UH®PA-M, 2021. - 479 c. : un. - (Beicmiee obpa3oBanue). - [Ipeam. ykas. -
Vka3. ocHOB. 0o0o3HaueHUH. - OcHOB. ¢opmyisl. - URL: https://znanium.com/read?id=364208 (nara
obpamenust: 23.11.2020). - Pexxum goctyma: s aBTopu3. monb3oBareneit. - ISBN 978-5-16-010072-
2.-978-5-16-101787-6. - Tekct : HINEKTPOHHBIH.

7.  Ilumaues, B. C. 3agaunuk mo BeICcIIel MaTeMaTHKe : y4ueb. mocodue ais By30B / B. C.
[Munages. - 10-e u3a., crep. - Jokyment Bookread2. - MockBa : UHOPA-M, 2020. - 304 c. -
(Beicmiee oopazoBanue). - URL: https://znanium.com/read?1d=344429 (nata obpamenus: 23.11.2020).
- Pexxum nmoctyna: nns aBTopus. nmoib3oBateneit. - ISBN 978-5-16-010071-5. - 978-5-16-101831-6. -
TekcT : 3MeKTPOHHBIN.

JonotHUTE/ILHASI JIUTEPATYpPA:

8.  Bricmras mMaTemaTHKa JII1 SKOHOMHUCTOB : y4e0. JUIsl 9KOH. criennuaibHocTel By30B / H.
. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. @punman ; nox pea. H. L. Kpemepa. - 3-e uzn. -
Mocksa : FOHUTU-JTAHA, 2009. - 479 c. : un. - (3omoToit HoHI pOCCUUCKUX YICOHUKOB. Y4eOHBIN
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KoMIuiekc). - Aund.-mpeam. ykaz. - ISBN 978-5-238-00991-9 : 259-20;155-60. - Tekct

HEIOCPEICTBCHHBIN.

9. Beicmias wmaTtematuka Juisi SKOHOMHCTOB. [IpakTukym : yudeG. st By30B 10
HanpasiaeHuto "Oxkonomuka" / H. III. Kpemep, . M. Tpummun, b. A. Ilytko [u ap.] ; mox pex. H. I11.
Kpemepa. - 2-¢ u3a., nepepab. u pom. - Mocksa : FOHUTU, 2007. - 479 c. : un. - (3onotoi ¢oHx
poccuiickux yueOnukoB). - ISBN 978-5-238-01122-6 : 162-00;133-30. - TekcT : HEMOCPEICTBEHHBIIA.

10. Kounecos, B. B. Breicimias maremaTuka: MHUHHU-CIIPABOYHHUK JUJIsl SKOHOMHUCTOB : y4eOl.
noco6ue / B. B. Konecos, M. H. Pomanos. - PoctoB-Ha-Jlony : ®enukc, 2014. - 125 c. - (bubnuoreka
crynenta). - ISBN 978-5-222-22943-9 : 162-40. - TekcT : HENOCPEACTBECHHBIM.

11. Kpewmep, H. III. Marematuka ajis 5KOHOMHUCTOB: OT apU(METHKU 10 SKOHOMETPHUKH :
yue0.-crpaB. MocoOue Ui CTYACHTOB By30B mo crneruaibHocTH 080116 (061800) "Mar. meTonbl B
skoHOMHUKe" U 1p. 3koH. cneruainbHocTsaM / H. 1. Kpemep, b. A. Ilytko, . M. Tpumms ; mox oOmr.
pen. H. III. Kpemepa ; ®unancoslii yH-T nipu [IpaButensctBe PO. - 4-e¢ uzn., mepepab. u jor. -
Mocksa : FOPAWUT, 2015. - 724 c. : ta6n. - (bakamaBp. AxkagemMudeckuii kype). - ISBN 978-5-9916-
3776-3 : 898-59. - TekcT : HEeMOCPEACTBEHHBIN.

12. Kynneiuesa, E. C. MaremaTuka : y4e6. Ui CTyI€HTOB BY30B 10 HANPaBJICHHUIO MOATOT.
"Oxonomuka" / E. C. Kynpgeimesa. - Jlokyment Bookread2. - Mocksa : [amkos u K, 2015. - 562 c. -
URL: http://znanium.com/bookread2.php?book=512127 (mata obpamenus: 15.10.2020). - Pexum
JOCTyTa: ISl aBTOpu3. moib3oBatenei. - ISBN 978-5-394-02261-6. - Tekct : 2JIeKTPOHHBIH.

13. OOmmii Kypc BBICIICH MaTEMaTHKH JUISI OSKOHOMHCTOB : Yyd4eO. JUId  DKOH.
crenuanbHocTeli By30B / b. M. Pynpik, B. . Epmakos, P. K. I'punnieBuutoc [u ap.] ; Poc. skoH. aka.
uM. ['. B. [Inexanosa ; mox o6m1. pexn. B. . EpmakoBa. - Mocksa : UH®PA-M, 2008. - 655 c. : un. -
(100 mer POA um. I'. B. Iliiexanosa). - ISBN 978-5-16-002870-5 : 22-35;219-89;179-96;199-87;145-
97. - TekcT : HEemOCPEACTBEHHBIN.

14. COopHuk 3a7ad IO BBICHICH MaTeMaTWKe /JIsi SKOHOMHCTOB : y4e0. ImocoOue IIo
HanpaBleHUIO "DKOHOMHKA" M 3KOH. crenuanbHocTsIM By3oB / B. U. Epmakos, I'. 1. bobpuk, P. K.
['punneBudroc [u ap.] ; mox pen. B. Y. EpmakoBa ; Poc. skoH. akan. um. I'. B. [Inexanoga. - 2-¢ u3m.,
ucnp. - Mocksa : UTHOPA-M, 2008. - 574 c. : un. - (100 ner POA um. I'. B. Ilnexanosa). - ISBN 978-
5-16-002781-4 : 208-89. - TekcT : HEMOCPEICTBEHHBIH.

15. VuebGHo-MeTomMYeckoe TOcOOHME Ml  BBIOJHEHUS CAMOCTOATEIBHOM pPabOThHI
CTYJICHTAMH JIHEBHOTO OTJEJICHUS W KOHTPOJBHOH pabOTBI CTYyIEHTAMH 3a09HOTO OTJICICHUS IO
Kypcam "Marematuka", "Maremarnyeckuit ananuz". Pazgen "uddepenunansasie ypaBHeHUs" | s
CTyJeHTOB Bcex HampasieHuil / [loBomx. roc. yu-T cepsuca (PI'bOY BO "IIBI'YC"), Kad. "Boicm.
maremaruka" ; cocT. FO. C. Jlanmnosa. - JlokymeHT Adobe Acrobat. - Tomwssartu : [IBI'YC, 2018. - 714
Kb, 69 c¢. - URL: http://elib.tolgas.ru/publ/Metod Mb B 08.11.2017.pdf (mara ob6pamenus:
21.10.2020). - Pesxum pocTyma: s aBropus. mojb3oBateseid. - 0-00. - TekcT : 271eKTpOHHBIIH.

16. VYuyeOHO-MeTOmAMYECKOE TMOcoOMEe Mo mucHuIuinHe "Maremaruka': IS DKOH.
nanpasnenuit BO. Y. 1 / [loBomx. roc. yH-T cepsuca (®I'BOY BO "IIBI'YC"), Kad. "Beicmi.
matemaruka" ; coct. T. B. Hukurenko. - Jlokyment Adobe Acrobat. - Tomesartu : [IBI'YC, 2018. - 1,0
MB, 154 c. - URL: http://elib.tolgas.ru/publ/Metod Mb BE 26.04.2018 1.pdf (mata oOpamieHus:
21.10.2020). - Pesxxum poctyna: st aBropu3. nojb3osatesei. - 0-00. - Tekcr : 21eKTpOHHBIH.

17. VYuebHo-MeTOoaMYeckoe Tocobme Tmo AuciuiimHe "Marematuka': JUIsL  9KOH.
HarpaBienuit BO. Y. 2 / TloBomx. roc. yH-T cepBuca (®PI'bOY BO '"IIBI'YC"), Kad. "Bsicm.
maremartuka" ; cocT. T. B. Hukurenko. - Jlokyment Adobe Acrobat. - TonbstTu : [IBI'YC, 2018. - 741
KB, 103 c¢. - URL: http://elib.tolgas.ru/publ/Metod Mb BE 26.04.2018 2.pdf (mara oOparenus:
21.10.2020). - Pexxum noctyma: st aBTopu3. nosnb3oBareneit. - 0-00. - Tekcr : 3JeKTpOHHBIH.

18. VYueOHO-MeTOmMYecKOoe mocobOue o aucuuIuinHe "Marematuka': g DKOH.
nanpasnenuit BO. Y. 3 / [loBomxk. roc. yH-T cepuca (OI'bBOY BO "TIBI'YC"), Kad. "Beicmi.
maremaTrka'" ; coct. T. B. Hukutenko. - Jlokyment Adobe Acrobat. - TomestTr : [IBI'YC, 2018. - 567
Kb, 61 c. - URL: http://elib.tolgas.ru/publ/Metod Mb BE 26.04.2018 3.pdf (mara oOpaiieHwus:
21.10.2020). - Pesxxum poctyna: st aBropu3. nojb3osatesei. - 0-00. - Tekcr : 31eKTpOHHBIH.

19. VYuyeOHO-MeTOAMYECKOE  MocoOWe 1Mo  aucHuiuimHe  "Martemartuka',  paszien
"Unrterpaner” : as Bcex HampasieHuidt BO / TloBomxk. roc. yH-T cepuca (®PI'BOY BO "IIBI'YC"),
Ka¢. "Boicii. marematuka" ; coct. T. B. Hukurenko. - Jlokyment Adobe Acrobat. - TonpsrTy :
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IIBI'YC, 2017. - 467 Kb, 57 c. - URL.: http://elib.tolgas.ru/publ/Nikitenko_ UMP_Matem_integraly.pdf
(mata obOpamienwus: 21.10.2020). - Pexum moctyma: st aBropu3. mosb3oBareneit. - 0-00. - Teker :
3JIEKTPOHHBIMN.

5.2. IIpodeccuoHanbHbie 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHBIE CHCTEMBI,
HHTEPHET-Pecypchl

1.  Allmath.ru : Bcs maremaruka B omHom mecte : cait. — URL: http://www.allmath.ru/ (nara
obpamienns 03.12.2021). - TeKCT: 3I€KTPOHHBIA.

2. c¢LIBRARY.RU : HayyHas snmekTpoHHas OubOimoreka : caiit. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara oOpamenus: 03.12.2021). — Pexum goctyna: Juis  3aperucTpup.
noJsib30Bareseil. — TeKCT: 3eKTPOHHBIM.

3. Math-Net.Ru : caiit / Maremarnueckuit uactutyt uM. B. A. Creknosa PAH, 2020. — URL :
http://www.mathnet.ru/ (rara o6pamienns 03.12.2021). - TeKCT: 371€KTPOHHBIA.

4.  Koncynerantllmtoc : cnpaBounas mpaBoBasi cuCrema : caiit / 3AO «Koncynprantllmroc». —

Mocksa, 1992 - . - URL: http://www.consultant.ru (mara oopamenus 03.12.2021). - Tekcr :
AIEKTPOHHBIN.
5. DrekrtpoHHas OubOmHOTeYHass cucTeMa I[IOBODKCKOTO TOCYAApPCTBEHHOTO YHHBEPCHTETA

cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tombsattr, 2010 - . - URL. : http://elib.tolgas.ru (nara
oOpamenus 03.12.2021). - Pexxum noctyna: st aBTOPH3. MOJIb30BaTeNei. - TEKCT : 3JIEKTPOHHBIH.

6.  DraekrpoHHO-OMONMOTEYHas cucTema Znanium.com : caiit / OO0 "3HAHUYM". — Mockaa,
2011 - . - URL: https://znanium.com/ (xata obpamenus 03.12.2021). - Pesxum gocTyma: Ak aBTOPHU3.
IIOJIB30BaTENeN. - TEKCT : AIEKTPOHHBIN.

8. DnexkTpoHHO-OMOIMOTEeYHast cuctema Jlans : caiit / OOO "OBC JIAHbB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mara oOpamenuss 03.12.2021). - Pexum pocTyma: uis aBTOPHS.
noJib3oBarenei. - TeKcT : AIeKTPOHHBIN.

5.3. [IporpammHoe obecneuyeHue

Nudopmanmonnoe obecreueHre y4eOHOro mpoliecca MO TUCHUIUIMHE OCYIIECTBISETCS C
UCIIONIb30BAaHUEM  CIIEAYIOIIET0 MPOrpaMMHOTO oOecnedeHus (IMIIEH3MOHHOTO U CBOOOIHO
pacmpocTpaHsIeMOro), B TOM YHCIIe 0TEYECTBEHHOTO TIPOU3BO/ICTBA:

Ne HaumenoBanme YcaoBus nocryna
n/n
1 Microsoft Windows 7 U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMIIEH3UOHHBIN JOrOBOD)
2 Microsoft Office Professional Plus U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMIIEH3UOHHBIN JOrOBOD)
3 KoncynprantlLiroc U3 BHYTPEHHEN CETH YHUBEPCHTETA (JIMLIEH3UOHHBIN J0r0BOD)
4 CJ10 MOODLE 13 000 TOUKH, B KOTOPOM MMeeTCs TOCTYII K ceTn MHTepHeT
(JTUIICH3MOHHEIHA JOTOBOP)



http://www.allmath.ru/
http://www.mathnet.ru/
http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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6. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JAUCIAITJIMHE

[Tomerienust mpencTaBisioT co00il yuyeOHbIe ayAUTOPUH AJISi MIPOBEACHUS YUEOHBIX 3aHATHH,
MPEyCMOTPEHHBIX y4eOHBIM IUJIAaHOM U paboyeil MporpaMMoil JUCHUIUIMHBI, OCHAIlECHHBIC
000py/1I0BaHUEM U TEXHUYECKHMHU CPENCTBAMU OOyUEHUS.

3aHATHSA JIEKIIHOHHOTO THNA. Y4eOHble ayAUTOPUM [UJISl 3aHATUN JICKIMOHHOTO THIIA
YKOMILIEKTOBAaHbI MEOENIbIO M TEXHUUYECKUMHU CPEeICTBAaMU O0YyUEHUs, CIIYKAIlUMU JJIsl IPEICTaBICHUS
yueOHoli nHopManuu (CTallMOHAPHBIE WK TIEPEHOCHBIE HAOOPHI IEMOHCTPAIIMOHHOTO 000pYIOBaHUS
(IpoeKTOop, APKpaH, KOMITBIOTEP/HOYTOYK), ydeOHO-HarjsaHble MocoOus (Mpe3eHTalud 10 TeMaMm
JeKIHiA), 00ECIIEYNBAIOIINE TEeMAaTHUYECKUE WILTIOCTPAIlMH, COOTBETCTBYIOIIME NAaHHOH NporpaMme
JUCIUTUIAHBI.

3aHATUS CEMUHAPCKOr0 THNA. Y4YeOHBIC AayIUTOPUHM JUIS 3aHATHUH CEMHUHApPCKOTO THIIA
YKOMILIEKTOBAaHbI MEOENIbIO M TEXHUYECKHUMH CPEICTBAMU O0YUEHUS, CIIYKAIIUMU JJISI IPEICTABICHUS
yueOHoi nHpopManuu (CTalMOHAPHBIE WM IEPEHOCHBIE HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BAHUS
(IpoexTop, 9KpaH, KOMIbIOTEP/HOYTOYK).

IIpome:xxyToyHass arrecraums. Jlni mnpoBeneHUs NPOMEKYTOUYHOM aTTECTallMH 110
TUCIUIIIMHE HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIAcChl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHHUKOU C
BO3MOXXHOCTBIO TOJKIIOYEHUS K cetn VIHTepHeT M obOecredeHueM JO0CTyna B 3JICKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYI0  Cpelly  yHHMBEpCUTETa  W/MiIu  ydyeOHble  ayJUTOPHH,
YKOMILIEKTOBaHHbIE MEOEJIbIO U TEXHUUECKUMHU CPEICTBAMU O0yUEHHUSI.

CamocrosiTesibHast padGora. IloMemenuss [ CaMOCTOSITENBHOM pabOThl  OCHAIICHBI
KOMIIBIOTEPHON TEXHHKOM C BO3MOYKHOCTBIO MOJAKIIOUEHUs K ceTh «VHTepeHeT» U JOCTyloM K
JNEKTPOHHOW  MHGPOPMAIMOHHO-00pa30BaTeNbHOM  cpene  yHuBepcuTera. [l — opranuzanuu
CaMOCTOSITENIbHOU Pa0OThI 00yUYAIOMIUXCS HCIIOIB3YIOTCS:

KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA;

OoubnuoTeka (Mearnas3ai), UMEroIas MecTa il 00yJaronIuXcsi, OCHAIIEHHbIE KOMITBIOTEPAMH C
JIOCTYTNIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

DJIeKTPOHHAas HHPOPMALMOHHO-00pa3oBaTeIbHAsA cpena YHUBepcHTeTa
(AU OC).Kaxp1iio0ydaronniicaBTe4eHUeBCEronepruoaao0ydeHus100eceYeHHH AMBH Ty aTbHBIMHEOT P
AQHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OPMalMOHHO-00pa30BaTEIbHON Cpelle YHUBEPCUTETA
(DUOC)http://sdo.tolgas.ru/u3 nr060it TOYKHM, B KOTOPOH HMEETCs OOCTYNl K HH(POPMAIHMOHHO-
TEJIEeKOMMYHUKalMOHHOM ceTH "MHTepHeT", Kak Ha TEppUTOPUU YHUBEPCUTETA, TaK U BHE €€.

OUOC ynuBepcurera 00eCreurnBaeT:

JOCTYyNl K Y4eOHbIM IUIaHaM, pabo4yuM mporpamMmaM JUCHUIUIMH (MOAyJsel), ImporpaMmmam
NPAaKTUK, OJJIEKTPOHHBIM Y4YeOHBIM M3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
YKa3aHHbBIM B pab0O4yMX MporpaMMax JUCHUIUIMH (MOJyJiel), MporpaMMax MpaKkTHK;

(dbopMHpOBaHKE JIEKTPOHHOTO NOPT(OINO 00yUaroIIErocs, B TOM 4YHCIe COXpaHEHHE ero padoT
Y OLIEHOK 32 3TH pabOoTHI.

B cnyuyae peanuzanun o0pazoBaTeIbHON MPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00yueHHUs,
JTMCTAHIIMOHHBIX 00pa3oBarenbHbIX TexHONMOorui DMOC 1omoaHUTEIFHO 00ECTICUHBAET:

¢bukcanmio xona o0pa3oBaTENbHOTO MPOIECCa, PE3YJbTATOB IMPOMEXYTOYHOM aTTeCTallMUd U
pe3yJIbTaTOB OCBOEHMS 00pa30BaTEIbHON IPOrPaMMBI;

MpOBe/IeHNE YUEOHBIX 3aHATUH, MPOLEAYDP OLEHKH pe3yabTaToB 00yUeHHs, peaan3alis KOTOPhIX
IpeyCMOTPEHa C TPUMEHEHHEM »JJIEKTPOHHOro OOydYeHHs, AMCTAaHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI;

B3aMMO/ICIICTBIE MEXK/y YYaCTHUKaMU 00pa30BaTEIbHOTO IPOIECCa, B TOM YHCJIE CHHXPOHHOE U
(M) aCHHXPOHHOE B3aMMOJIEHCTBHS ITocpeicTBOM ceTh "MHTepHeT".
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1. OCOBEHHOCTH OPI'AHMU3ALINN OBYYEHUA  JIA JIMIQ C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[lpu HeoOxomumocTH pabouasi HporpamMma IUCHUIUIMHBI MOKET OBITh aJanTHpPOBAaHA IS
obecrnieueHrss 00pa30BaTEILHOTO MPOIECCa MHBAIHMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI, B TOM YHCIIE ISl JUCTAHIIMOHHOTO oOy4eHus. [l 3Toro Tpedyercs 3asiBIICHHE CTyICHTA
(ero 3aKOHHOTO TIPEJICTABUTENSI) W 3aKIIOUEHUE TICHXOJIOTO-MEINKO-TIEAAroTn4ecKO KOMHUCCUU
(TIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYJAIOIIMMCS U3 YMCIIA JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3M0pOBbs (1O 3asiBIICHWIO OOy4aromierocs) a JUisi WHBAIKMIOB TakKKe B COOTBETCTBUH C
WH/IMBUYAJIbHOM MPOrpaMMOi peaObuINTalui HHBAJIHN/A, MOTYT MPEAIaraThCs CISAYIOIINE BapUAHTHI
BOCIIPHSTHS YU4eOHOH HHMDOPMAITMH C YYETOM UX WHAMBHIYATBHBIX ICUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C TPUMCHCHUCM SJICKTPOHHOI'O O6y‘-I€HI/ISI 1 AUCTAHIIMOHHBIX TEXHOJIOTHH:

- JUIS JIAI C HApYIICHWSIMH 3PEHHS: B NEYaTHOM (Gopme yBeiawmueHHbIM mpudrom; B hopme
AJIEKTPOHHOTO JIOKYMEHTa; B (hopme aynuodaiina (mepeBoj; yaieOHbIX MaTepHalioB B ayauodopmar); B
nedyaTHod Qopme Ha s3blke bpaiig; WHIMBUAYalbHBIE KOHCYJIBTAlMM C  TMPHUBJICYCHUEM
TH(l)JIOCYpIIOHGpCBOI[‘II/IKa; WHIUWBUIYAJIbHBIC 3aaHW U KOHCYJIbTallhuU.

- JUIS JIMI] C HApYIICHUSMH ClIyxa: B TeyaTHOH (opme; B (opMe DIICKTPOHHOTO JTIOKYMEHTA;
BHUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIUWBUIYAJIbHBIC KOHCYJIbTalun C IMPUBJICYHCHUCM
CYpJIOTIEPEBOUMKA; UHINBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

- ISl JUI] C HApYIICHUSIMH OIOPHO-IABUTaTEeNILHOTO ammapara: B medaTHoil ¢gopme; B hopme
AJIEKTPOHHOTO JOKYMEHTA; B popme ayauodaiiia; MHIMBUAYaTIbHbIC 33/I1aHUsI U KOHCYJIBTAIUH.
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8.OHEHOYHBIE MATEPHAJIBI (®OHJA OLEHOYHBIX CPEACTB) JJIA
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOU ATTECTALIUA

8.1. Omnucanue moKa3aTejieii MW KpUTEpHEB OIEHHUBAHUS KOMIETEeHUHMii Ha
Pa3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHME IIKAJ OLlEHUBAHUS

Jlnsi OLIEHKM 3HAaHWK, yMEHUWI, HAaBBHIKOB M YPOBHSA C(HOPMUPOBAHHOCTH KOMIIETEHIIMU I1O
JTUCHUTIIIMHE TPUMEHSETCS OalllIbHO-PEUTHHIOBas CHCTEMa KOHTPOJIA M OICHKH YCIIEBAEMOCTH
CTYIEHTOB. B OCHOBY Oa/lTbHO-pEHTHHTOBOW CHCTEMBI ITOJOXEHBI MPHHIIUIIBI, B COOTBETCTBHH C
KOTOPBIMU (DOPMUPOBAHHE pEHUTHHTA CTYACHTA OCYIIECTBIISICTCS B XOJ€ TEKYIIEro KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KoimdecTBO 60amioB B cemectpe — 100.

IlIxana oeHKH pe3yJbTaToOB 0CBOCHUA TUCHUIIJINHBI, C(l)OpMHpOBaHHOCTI/I pe3yjabTaToB

o0y4eHust
®opmMa npoBeeHNs IIIkanbl OLEHKH YPOBHS
NPOMEKYTOYHOMI c(popMUpPOBAHHOCTH IIxaJja oeHKH YPOBHSI OCBOCHMS JMCHUILIUHBI
arTrecTalumu pe3yJIbTaTOB 00y4YeHus
VYposHeBas mkana | 100 GanpHas 100 GanbHast 5-0aypHas mKana, HemuddepeHm
OLICHKU mkana, % mkana, % ¢ hepeHIpoBaHHas poBaHHas
KOMIETSHIUH OLICHKa/0aImt OLICHKA
3auem JIOTIOPOTOBBII HIKe 61 HIDKe 61 «HEYIOBIICTBOPUTEIBHOY / HE 3a4TCHO
Oxzamen 2
MOPOTOBBIi 61-85,9 61-69,9 «YJIOBJICTBOPUTEIBHOY / 3 3a4YTCHO
70-85,9 «xopomoy / 4 3a4TEHO
TIOBBIIICHHBIH 86-100 86-100 «OTIMYHOY / 5 3a4TEHO

Ilo umoeam mekyweu ycnesaemocmu CmyOeHmy Modicem Oblmb 6bICMAGIeHA OYEHKA NO
APOMENCYMOUHOU ammecmayuu 8 COOMEEeMmCcmaul 3a HAOPAHHLIMU 34 cemecmp 6aniamu (no
HakonumenbHomy peiumuney). Cmyoenmam, HAOPABUIUM 6 XO0€ MeKYue20 KOHMPOJisl YCneeaemMocmu
no oucyunaune om 61 0o 100 6annos u eviNOIHUBUWIUM 8Ce 00A3aMeENbHbIE BUObL 3ANTAHUPOBAHHBIX
VUEOHbIX 3aHAMUL, NO PeuleHut0 npenooasameisi 6e3 NPoOXOHCOeHUs. NPOMENCYMOYHOU ammeCcmayuu
BbICMABIAENICS OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3VIbmamos 0C80eHUs. OUCYUNIUHDL.

Pesynomam oo0yuenua cuumaemca c@opmuposannvim (ROGLIUIEHHDBII YPOGEHD), eCilu
meopemuyeckoe cooepicanue Kypca 0C80€HO NOIHOCMbIO, NPU YCIHBIX CODece008aHUsAX CMYOeHm
ucuepnvlearoue, NOCie008AMeNbHO, YemKO U JOSUYeCKU CMPOUHO U3ideaem YYeOHull Mamepual;
CB0000HO CHpABNIAEMCA C 3A0a4aMu, BONPOCAMU U OpPYUMU BUOAMU 3A0AHUL, MPedVIOWUX
NPUMEHEHUs. 3HAHUL, UCNOAb3Yem 6 omeeme OONOJHUMENbHbIL MAMepual, 6ce NpedyCMOmMpeHHbLE
paboueti  yueOHOU NpocpaMMOl  3A0AHUSL  BLINOJHEHbl 6 COOMBEMCMEUU C VYCMAHOBIEHHLIMU
mpebosanuaMu, CmyOeHm CHOCOOeH AHATUUPOBAMDb NOJLYYEHHble pe3yIbmamvl,  NpOoseisem
CaMOCMOSAMeENbHOCMb NPU BbINOJHEHUU 3A0AHULL, KAYECMBO UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallos
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY VPOBHIO CHOPMUPOBAHHOCIU Pe3VIbMamos
00yuenus.

Pe3ynomam o0Oyuenus cuumaemca cQopmuposannvim (nopozoevlii  ypoeeHs), eciu
meopemuyeckoe cooepicanue Kypca 0C80€HO NOIHOCMbIO, NPU YCMHbIX c00ece008aHUAX CMYOeHm
NOCe008AMENbHO, YEeMKO U JI02UYeCKU CMPOUHO usiazaem YYyeOHblll Mamepuai, CHnpagisemcs C
3a0ayamu, 60nNpocamu U OpyeumMu SuoamMu 3a0aHull, Mpeoyrwux NpPUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUs BbINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPebO8AHUAMU, CMYOEHm CHOCOOEeH aHANU3UPO8AMb NOLYYEHHble pe3YIbmambl;
nposeisiem CamoCmosmMeNbHOCMb NPU BbINOIHEHUU 3A0aHUll, KA4ecmeo UX 6blNOJHEeHUS OYEHEeHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem nopocoBOMy YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pezynomam od0yuenus cuumaemcsa Hec)opmMupoeannvim, eciu CmMyoeHm npu 6blNOJHEeHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOH020 Mamepudand, OONycKaem OWUOKU, HeYy8epPeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHACM 3d0AHUS, He OeMOHCmpUpyem HeoOX00UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEMCmayem YCIaHOBIeHHbIM Mpebosanusam, Kauecmeo ux
BbINOIHEHUS OYEHEHO YUCTIOM OaNN08 Hudce 61, umo coomeemcmeayem 00nopo2080oM) YPOBHIO.
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®opMBbI TEKYylIero KOHTPOJISI yCleBaeMOCTH( TeXHOJIOrHYecKas KapTa 1 cemecTp AJisl CTY/ICHTOB

04HOI GopMbI 00yUeHMS1)

(I)OprI TEKYIero KOHTPOJIsI KommuectBo | KommdecTBo 6ammoB | Makc. BO3M. KOJI-BO
KOHTPOJbHBIX 3a | KOHTp. TOUKY 6aiioB
TOYCK
Koumponvnvie pabomei 2 10 20
Pemienne 3a1a4 Ha NpakTUUECKUX 3aHATUSIX 12 2 24
Jomaminue MHOUBUAYaAIbHbBIE 3aJaHUS 3 9 27
Kouncnekr nekmuii. 1 10 10
CocraBieHre CIPAaBOYHUKOB 1 9 9
Teopueckuii petimune (yuacmue 8 KOHQepeHYusx, 1 10 10
onumMnuUaodax u m.n.)
JlononnumenvHole bainvl 3a AKMUBHOE U3YHEHUE OUCYUNIUHDL
u op.
HToro nmo aucuunjinge 100 6ass10B

@opMbI TEKYIIEro KOHTPOJIsI ycreBaeMocTH( TEXHOJIOTHYeCKasi KapTa 2 ceMecTp JIsl CTY/IeHTOB

04HOM (popMBbI 00yUeHM 1)

(I)OpMLI TEKYIEro KOHTPOJIs KommuectBo | Kommuecto 6ammoB | Maxkc. BO3M. KOJI-BO
KOHTPOJBHBIX 3a | KOHTp. TOUKY 6aymtoB
TOYCK
Pemenue 3a1a4 Ha MPaKTUYECKUX 3aHATUAX 16 2 32
Jomaninue MHAMBUIYaJIbHbBIC 3a1aHUS 4 10 40
Koncmexr mekimid. 1 10 10
CocTaBneHue CrpaBoYHUKOB 1 8 8
Teopueckuii petimune (yuacmue 8 KOHepeHyusx, 1 10 10
ONUMNUAOAX u m.n.)
JlononnumenvHole bainvl 3a AKMUBHOE U3yYeHUe OUCYUNTUHDL
u op.
HToro no nucuuniube 100 6ass10B

@®opMbI U KPUTEPHH TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH (TeXHOJIorn4yeckas kapral cemecTp 11
CTYAEHTOB 3204HOii (opMbI 00yUeHMs)

DopMBbI TEKYIIETO YciaoBus qomycka KonuuecTBo KosmmuecTBo 6217108 Makc. BO3M. K0JI-BO
KOHTPOJISt KOHTPOJILHBIX 3a 1 KOHTP. TOYKY 6ay10B
TOYEK
KontponpHas padora JIOITYCKAIOTCS BCE CTYJCHTHI 1 100 100
TectupoBaHme IO TeMaM | JOIMYCKAIOTCS BCE CTYACHTHI 1 100 100

1,2,34

HTOro mo 1uCUUIINHE

100 6a10B( 6aJLIBI
onpenesiiTCa KaK
cpeaHee
apudgmMeTuyecKoe no
K.pP. M TECTHPOBAHHUIO)

@DopMbI U KPUTEPHHU TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH (TEXHOJIOTHYeCKasi KapTa2 ceMecTp s
CTY/ICHTOB 32049HOM (opMBbI 00ydeHuUs1)

DopMbI TEKYLIET0 YcaoBus gomycka KosmyecTBo KoaunyecTBo 6a/1710B Make. BO3M. KOJI-BO
KOHTPOJISt KOHTPOJIbHBIX 3a 1 KOHTP. TOYKY 0a10B
TOUEK
Konrposbhas pabora JIOITyCKAIOTCS BCE CTYJEHTBI 1 100 100
TectupoBaHue N0 TEMaM | JOMYCKAIOTCS BCE CTYAEHTHI 1 100 100
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5,6,7,8

HToro no gucumivinHe 100 6ann0B( 6a/1BI
onpeesiioTca KaKk
cpeanee
apudmeruyeckoe 1o
K.pP. 4 TECTUPOBAHHUIO)

Cucrema OLICHHUBAaHUs nmpeacTaBjicHa B SJICKTPOHHOM yqe6HOM Kypce 10 JUCHUIIIINHE
http://sdo.tolgas.ru/.

8.2. TumoBble KOHTPOJbHbIE 3aJaHHUsl WM HHble MaTepuaabl s TEKYIIEIO
KOHTPOJIAA YCIIEBAEMOCTHU
8.2.1.lomaminMe MHAMBHUAYAJIbHbIE 3aJaHUS

Hnst crtyneHToB ouHOW (opmbl oOydeHmss B 1 cemecTpe NPEAyCMOTPEHBI JOMAITHHE

WHJIMBUIyaJIbHBIC 3a/IaHMUS:
Nel- «Teopust mpenenoBy.
Ne2- «/IluddepeHnuanbHble HCYUCICHUS».
No3- «MHTEerpasibHOE UCUUCIICHUE.

Cnaua JOMalIHUX WHAMBUAYAIbHBIX 331aHUH pabOT MPEeLyCMOTPEHA HAa IPAKTUUECKUX

3aHATUAX.

JlomamHee HHAMBHAYAJAbHOe 3a1aHue No ]« Teopus mpeneyiopy».
Br16op mapameTpoB: npenogaBaresb 3a1aeT napameTp m u3 3Hauenuit 1,2,3.
[Mapametp k - HOMEp B CITUCKE IPYIIIIBI
1. Moka3zaTh ucnonb3ys onpenenenus. Hailtu npeaen GpyHKIuM (11OCIEI0BATEILHOCTH).

.. mn+k m
lim——=—,
oo kn+1  k

limx® +kx =m? +km.

X—>m

. mx®+kx+3
2.“n¥—7r——————
x>0 kx* —x +10
. X*—Kk?
3lim—— 7
_ xz—(m+k)x+mk
4. lim 3
x—k X _k
5. lim «x+m—+/x+k
1-cos(mx
6. lim =~ (™)
x>0 1—cos(kx)
7 Iimarcsm:%x

x—0 tgkx
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coskx . coskx
im .

. X" +3x-1
9. lim ————
x> x> + kX~ +10

10. |im(mx+1j

x>o| kx —2
m+x )
11. Iim( ]
x>0 K4 X
_n*+(k+1)n+k
12. lim

x>« n+sin(mn)

1

13. Ixigg(l+ sin kx )mx

Haiitu Touku paspeiBa QyHKIMH

14.y=—2x 3
x" -k

15. y = |)2(_m|2
X" —m

mx —1,mpu X <0
16. y=9X—k,mpu 0 < X < 2m
10, mpm X > 2m

JlomamHee HHAUBHAYATbHOE 3a1aHue No2 «/IuddepeHuuanbHble HCUYHCTCHUSD).
Bapmuanr 1.

2(3x3 +AX% — X — 2)

15v1+ X

1. Beruuciaure npou3BOAHYIO Y =

2
X X X
2.Boramciure npoussoaHyo Y = X —In (1+ e ) — 2e 2arctge? — [arctgez J

\/§+tg)2(

X
5 _tg~
J5 95,

3. Beraucnure npousBoanyto Yy = In

1
= Inarctgx

4. BerurcauTe Npou3BOAHYIO Y = (arctgx)2
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xarcsin x

5. BBIYHCITHTE IIPOU3BOAHYIO Y = ——— + [N /1 - X
N/
COS X COS X
6. Beruncaure npousBoaHyw y = 2 +3-

sin*x  sin®x
7. BeraucnuTe BTOPYO MPOU3BOAHYIO 3aIaHHON QyHKIMU y = In (x + 1+ x° )

dy d?y

8. Berunciure — u v
X

X =coslInt

ecnu QyHKIUS Y ( X) 3aJlaHa HapaMeTpI/I‘-IeCKI/I{ int
y =sin

9. Beruuciure Y'u Y misg dyHkuun y(x) , 3aj1anHoi HesBHO X + Y’ —\X* +y® =0

10. Beruncnure npubiamkeHHOE 3HaUeHUe (PYHKIMH B 33JaHHOM TOuke X . Y = ,Xx=1,03

e -1
11. Beraucnure npenen Gpyakmun  lim———
x=0 X —Sin X
12. IIpoBeauTe MOTHOE UCCIIEIOBAHUE 3aIlaHHON (DYHKIIMHU U TTOCTPOITE ee rpaduk
_17-%
4x -5

13. Haiigute HauOomnplee 1 HaUMEHbIIIEe 3HaYCHHS (PYHKIIMH Ha 3aJJaHHOM OTpE3Ke

y =%/2(X+2)2 (1-x) npu x €[-3;4].

JlomamHee HHAMBHAYATbHOE 3a1aHue N3 « MHTerpanbHOe HCYHCICHUEY.

Yacts 1 «HeonpeneaéHHbIN HHTETPAI»

[Mapametp k 3amaercs npenomaBatenem u3 3HaueHuit 4,9, 16,25.

[Tapamerp M — HOMED B CIIHUCKE.

1. I d . 13. Ixsx/kx“ + mdx

kx+m
dx
2. 14.
'[ (kx+m)" J(x+m)|n2(x+m)
3. I(kx+m)kdx 15. I(x+k)(m+1)xdx
4. Isin(mx+k)dx 16. Ixzsin(mx+ k )ax

5 f xdx

- 17. jxln(kx+m)dx
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6. j R 18. Ixcos(kx+ m)dx

kx+mdx
19.
J.x +2\/_x+m

7'[ xdx
Vkx* +m

dx Xdx
8. | —— 20.
J.\/kx2+m I\/9x2+6\/Ex+m

dx mx+1
9 | ——— 21.
J‘,/kxz_m J.kX-i-?)
k +mx?
10. 22.
jkx -m I x? +1
11. fcos(mx—k)dx 23. J'L
x(kx +m)
12. j%dx 24, j
(m+1)™ +k x+m)(x+k

Yactp 2 «OnpeaesieHHbI HHTETPaD)
[Tapametrp M 3amaercs mpernoaaBareneM u3 3Hadenwuii 1,2,3.

[Mapametp k - HomMep B criucke.

1. BouyuciauThb OMPECACIICHHBIC MHTCIPAJIbI.

L dx T to(k+1)
—_—; "X dx ; dx;
{m Jsin™"x- cosdx £4+(k+1)2x *
mJtlx(k +1)" dx ; } X+ m dx; TL.
] omx+k ¢ 1+ kx+1
2.J1aHo:

(k+1)* d
W)= | T

"+l
Haiitn dCD(x).

dx

3.Haiitu miomans GUrypbl orpaHUYeHHOMN JTMHUSAMHU.
2
31 y=x"—mx, y=kx—mk.

3.2.y=e_‘kx‘, x=-m, x=m, y=0.

4 HaiitTn IJvHYy JOyTH.
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2
y=kx", x=m, x=m+1.
5.BbruuciuTh HHTErpail. YKa3arb CXOAUTCS IU HECOOCTBEHHBIH MHTErpall.

TL T(k+1)xdx; _jmekxdx;

2 )
\mx”~ + kx m

I[.Tlﬂ CTYACHTOB OYHOM (l)OpMBI Oﬁy‘leﬂl/lﬂ BO 2 CEMECTpPE NpPEaAyCMOTPEHbLI JOMAalllHUE

HHIUBHUAYAJIBHbIC 3a1aHUS.

Nel «JIuneiinas anrebpay

Ne2 «BekropHas u aHAIUTUYECKAsi TEOMETPUI

Ne3 «@yHKINN HECKOIBKHUX TIEPEMEHHBIX)

Ned «/Iuddepennmanbubie ypaBHeHus . Teopust psaioB»

JlomaniHee HHAMBHUAYATbHOe 3a1aHue N4 «JIuHeiinas aaredpay»
[TapameTp M 3amaercs mpemnojaBareiaeM U3 3HaYeHuH 1,2,3.

[Tapametp K - HOMep B criucke.

1.BBIMTOTHUTD ACUCTBUS HAJ MaTPUIIAMH

1 O
m 2 k -m 1
1.1, d=1 k|
-1 m O 0 %
m 2
2 —m -1 4
1.2.k - —2m-
3 1 2k
-2
13, (m,k3)-| 1
m
-2
14. | 1 |-(mk3)
m

3 m —2
2. lawo f(x)=A> +kAd+m, A= 0

3.Haiitu ‘A‘
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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. HaiitTi maTpuiry oOpaTHyIO K A

1 m
41. A=
i o)

2 m —-m
. A={0 1 k

3 -1 O
5. Jlano

5 e Tele

Marpuna X HEeM3BECTHA.
Pemmute MaTpuuHble ypaBHEHUS.
51. A-X=B
52. X-A=B
53.4-X-B=C
6. Pemuth cucteMy IMHEHHBIX ypaBHEHHH MeTogoM Kpamepa.
61 {40)6 +my =200
kx—y=11
kKx, — X, + mx,; =1
6.2. < —2X, + mx, =-10
5x, +kx; =3
7. Haiitu o6mee pemenue. Mcnonb3oBats Mmeron [aycca.
- {xl —KkX+5x, —mx, =m+1
mx, + 2X, —X; +kx, =5
X, —kx, +mxy; =k
72,9 2x;+x, —xy;=2

kx, +3x, + x; =m



25

8. Imeet 11 cucteMa HEHYJIEBOE PEILICHUE.
mx, +kx, —3x; =0
2x, +x, —mx; =0

kx, +9x, +x;,=0

JlomamHee HHAUBHAYAIBbHOE 3a7aHne No5 «BekTOpHasi M aHAJTUTHYECKAS TeOMeTPHID)
[TapameTpel M U @ 3amaercs mpenojaBaTeieM U3 TaOIHIIbI

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

K - HOMep B CIMCKE IpYIII

Yacrtb 1«BexkTopHasi reomeTpus»

1.006pa3ytot 11 BEeKTOpa €1,€2,€e3 6a3uc?
Ecnu BexTopa €1,e2,e3 oOpa3yroT 0a3uc, HaAWTH KOOPIUHATH BEKTOpa D B aTOM Oasmce.

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

2.Bextopel €1 1 €2 00pa3yroT 6a3zuc u ai =me;+key, a, =€ —e2, b=3me;—2ke;

Jloka3ath 4To BekTOpa ai U @z 00pasyrot 0asuc. Haiitu koopauHatel BekTopa b B 6azuce ai,a: .

3.Jlano A(O, m, k) , B(k, -1, m) . Haiitn xoopnunatel Touku P Ha oTpeske AB, ecnu

AP:PB=5:m.

4. JlaHbl KOOpAMHATHI BepinH Tpeyronbauka ABC ;
A(O, m,—k), B(k,O,lO),C(m, k,O)
Haiitu:
1.Touky nepeceuenusi Meauan tpeyronbauka ABC ;
2. JInuHy MeIuaHbl, OMYIIEHHOW U3 BEPUIMHBI A

3.ITnomans Tpeyronpuuka ABC ;

4 TIpoekmuio BEeKTopa AB na AC.
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5.J1a"o ‘él‘ =m, ‘éz‘ =], N
Hariitu:
1.CkanspHoe npou3BeieHNE BEKTOPOB a=mei—e; n a;=ei+kez;
2.JlnuHy BekTOpa d=mei—e;;
3.ITnomans napamienorpaMma, IOCTPOSHHOTO HA BEKTOPax a = me, —er u A =er+ke

6 .IIpy KaKuX 3HAYCHHSX C BEKTOpa a = (k,c,m), b=(c,1, M) IepIeHNKYIAPHBL?

7.1Ipu KaKuX 3HAYEHUSAX C BEKTOPA 5 = (k, C), b= (C, m) napasuiesibHbI?
8. Jlano a=Kki+ j—k, b=—i+mj+2k, c=mi+8k
Haiitu:

1.CMelieHHOE IPOU3BEICHUE BEKTOPOB @, b u C;

2.BeKTOpHOE IPOM3BEICHHE BEKTOPOB A U D ;
3.ITpoekiuio BekTopa b Ha C.
9.Haiitu 06bem nupamupl, ecin ABCD A(O, m,—k), B(k,O,lO), C(m, k,O), D(O,L m).

YacTb 2 «KAHATUTHYECKAs] TeOMeTPHUs»

1. HaiiiuTe yroa Mexay INIOCKOCTSIMA O, U O, .
o, :X+2y—2+1=0;0,;y+3z-1=0
2.HanummuTe ypaBHEHHE MIJIOCKOCTH, MPOXOAIICH uepe3 TOUKy P u mapamienbHOn

INJIOCKOCTHU O .

P(2,51),0:3x+y-2z-1=0
3.Haitnute paccrostaue ot Touk M 10 mmockoctu o M (l; 0; —3) ,ai2x—y—-z=1

4 HanmmmmTe ypaBHEHHE TUIOCKOCTH, KOTOpasi MPoXoauT yepe3 ocb OX u Touky M (0; -2, 3)

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

YpaBHEHUS.

X—2y+3z2-4=0
3X+2y-52-4=0

6.Hanummre kaHOHMYECKUE YPAaBHEHUSI IPSIMON, TPOXOAAIIEH yepe3 Toukn A u B.
BrrsicHuTe, JeKAT Jii Touka P Ha 3TOH TIPSIMOH. A(]; 2 2), B (O; 4; —4), P(3;L‘ 2)

7.Hanummure KaHOHMYECKUE YPABHEHMS IIPSIMOU, MTPOXOASAIIEH yepe3 TOUKy A U
NEepHEeHIUKYIISPHOMN MIIOCKOCTH O A(l; 2; 3) ,a:3Xx—2y—-z-3=0

8.Haiinure Touky nepecedenus npssmoii | u miockoctn o
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X—=2 y-2 71—

4;a:x+3y+52—42:0
2 -1

9.IlpuBeauTte ypaBHEHHE KPUBOM BTOPOI0 MOPsIKa K KAHOHUYECKOMY BHJY U ITOCTPOITE ee.

YKaxuTe KOOpIUHATHI BepIInH, (pokycoB. Hanumure ypaBHEHHE JUPEKTPUCH] U ACUMITOT, €CIIM OHU

ecTh. BBIUMCIIHTE SKCIIEHTPHCUTET KPHBOH. 4X° + y* —8X+4y =0

10.Hanumure ypaBHEHUE NPSAMBIX, IPOXOAAIINX Yyepe3 TOUKy M , oJ1Ha U3 KOTOPBIX

nmapaUiebHa, a Apyras - MepeHIUKy/spHa 3aiaHHoH mpsivoit | . M (=2;1),1:3x—2y+12=0

11.Hanumure ypaBHEHHE NPSAMOIL, KOTOpasi IPOXOAUT yepe3 TOuky M u uepe3 TOUuKy

nepeceyeHus npsamex |, u l,.

M(L-2);l,:2x—y-1=0;l, : x+3y—4=0

- o ] X-2 y+1
12.Haiixure paccrosinne ot Toukn P jio npsivoii |. P(2;2),1 5=
13.B tpeyrosnibauke ABC cocTaBbTe ypaBHCHHS:
1) croponst BC ;

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

3) MeauaHbl, MPOBeACHHOM 13 BepmuHbl C .

A(-3;3),B(5:1),C(6;-2)

I[OMalIIHee HHIAUBUAYAJBHOC 3aIAHUC No6 «(I)yHKIl]/II/I HECKOJBbKHUX IEPEMECHHBIX»

n !’ m !
SZL+—Z ="

X

[TapameTp m 3amaeTcs mpernogaBaTesieM U3 3HaueHui 2, 3,5
[Tapamerp 7 - HOMEp B CIIMCKE TPYIIIIBL.

1.HaiiTu yacTHBIE MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMMA
11.Z=(x—m)y" +x"(y+n) +mn

12.Z =y*-e™

2.Haiitn d Z nna dysxkuun Z = Sinz(mx2 — nyz)

3.IToka3ars, 4to QyHKIUS £ = y]n(mx2 — nyz) YIOBIIETBOPSIET YPABHEHUIO

mZ
y v’

4.HaiiTi Touku sKkcTpeMyMa Z = MX> + Xy + Ny —2mx +y

5.11st hyukiun £ = ]n(mx2 + nyz) B TOKE A(— n, m) HAWTH TPAJUEHT U IIPOU3BOIHYIO

- >

T10 HATIPABIICHHIO € = M — 1 ]
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6. Haiitn HanGombliee 1 HaMMEHbIIIee 3HaUeHUE (PYHKITUH
2 2 2 2 .
Z=4x" +y° —4mx —2ny + m~ + h” B obnactu, 3anannoii Hepasencteamu X > 0,

nx—my<0,x+y—-m—-n<0.

JlomamHee HHAUBHAYAJIbHOE 3a1aHne No/«/Iuddepennuaibubie ypaBuenus .Teopusi psiioB»
Yacmp 1 «ludpepenunaibHbie ypaBHEHHUA»
[Tapamerp m 3amaercs npenojaaBaTesieM U3 3HaUeHUl 2, 4,6

[Tapamerp K - HOMep B CITUCKE TPYITIIBI

1. Pents 3anauy Koum
y"+(1-m—-2k)y +(k* +(m-1)k—-m)y =0 y(0)=k, y'(0)=m
2. Pelmmth ypaBHeH#e
y”+2(m—k)y’+(k—m)2 y=0
3. Pelmuth ypaBHeHHe
y”—2ky’—(k2 +m2)y=0

4. Petuts ypasHeHue

m?y" +k’*y =0

5. Haiitn obiee peienne
xy'—y= m(x3 +(k +1)x2)emX
6. HaiiTn obimee pemmeHe

,  mx—Kky
X+y

7. Pemnts 3amauy Komm
y" =sin(mx)+cos(kx)  y(0)=m, y'(0)=k
8. Peuth ypaBHEHUE
sin? (mx)dy +(k +my)dx =0
Yacrb Ne2 «Teopus psagos»
[Tapamerp m 3amaercs npenogaBaTesieM U3 3HaUYeHUN 2, 3, 6

[Tapametp K - HOMEp B CIIUCKE TPYIIIIBI

1.Haiitu cymmy psna

0 n
~\k+6
2.Haiitn yactuuHble cyMMBbI ¢ 1 10 4 114 psana.

S N+m
Z2”+k

n=1
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Cxoautcst i 3TOT pan?
3. BemomHsieTcs 11 HeoOXOUMBINA TPU3HAK CXOAUMOCTH 171 psaaa? CXOauTCst U P,

mn+1 >
)an+k Z

:1 n+m n+k

4. Cxomutcs nmu psan?

I[HSI pPAAOB XK, 3 ONPCACIUTh UMCCT JIU MECTO a0COJIIOTHAS WIIN yCl10BHasd CXOI[I/IMOCTB?

n" +mn. k+n
a)Zn +3mn’ 6)2
n 1
Bl DT
“ofny1 = nin™(n+k)
mn + 3 )
)an+1 o)
o )Ml\/ﬁ
Z1“mn+k )nz,;‘ kn™ +1

5.Haiit 06;1acTh CXOAMMOCTH PsifIa.

= m ) n., - X .
o3[ 1) D) IR

2 X+m

Zl

6.Paznoxuts QyHKIMIO.

n? +kn+m

f (X) =x* +mx® +kx* +2mx+1 B psan Telnopa B OKpECTHOCTH TOYKH X, = M

7.Paznoxuts B paa MakiopeHa QyHKIHIO.

a)y=e""; 6) y = X" sinkx ;

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

8.HaiiTu nepBbIe 4eTBIPE WICHA PA3JI0KEHUS B psif, Telnopa 1o creneHsam (X - m) peueHus

3amaun Komm y' = my +kx®

8.2.2.BapuaHT KOHTPOJILHON PadoTHI 1A CTYIEHTOB 3204HOI (opMBbI 00yUeHH.
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Howmep BapuanTa onpezensercs o mocieanei nudpe JIoruHa (O —>10,1->12—> 2) )

3anmcarh ycIoBHS 337a4u, PEIINTh €€ U 3anucaTh oTBeT. [Ipu pemennn Tpedyercs
MPUBOJUTH 00bsICHEHUS. Bece BBOAMMBIE COOBITHS U ClTydaliHble BETMYUHBI JOJKHBI ObITh OITMCAHBI.
Ha tutynbHOM Jucte 00s3aTeNbHO yKa3aTh AUCHUIUIMHY, TPYIIY, (.1.0., HOMEp 3a4eTKH.

IIpumepHBIii BADpHAHT KOHTPOJILHOM padoTsl 1 cemecTtp.

1. Haiitu ipeaenst:

. Bx’—x+4
lim———,
xoe X© 42X -1
) x* -8
lim——«+——,
x>2 X —3X+2
sin8 x tg2x
m—————,
x>0 1—c0s10x

o x+1Y
lim )
X—>°°(1O+ xj

2. Haiitn mpon3BOaHYIO (PYHKIUU

.3
y =arcsin—,
X

y = (COS X)sin2x ,
S

xf1+ J1+¢€*

3. IlpoBectu monHOE HccienoBaHNe (PYHKIMH U TIOCTPOUTH TpauK Y =

y:

3

x* -1

4. HaifTu uHTETrpanbl:
I dx

X+1)-x

1
[arctg x dx,
0

j‘. dx
0 3sin? x+5c0s® x
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IIpumepHBIi BADHAHT KOHTPOJILHOM padoThI 2 ceMecTp.

3 0 7
1.Beraucnuts onpenenurens —5 1 —2
0 3 -6
-8
9 7 -1
2.Haiitn npoun3sBeneHue Marpuil | 2 0 |- 0 4 2
-3 4

2 -1 -4 -3

. 0 0 0 0
DBIYUCIIUTH PAHT" MAaTPUIIbI

P pH 1 4 -2 0

4 2 8 6

4 Pemuth cuctemy merogom Kpamepa.
2%, + 3X,— X3=5
X, + 5X,— 4x;=-1
6X, — 2X,+ X3=5
5.1anst Bepmuabl A(5; 3), B(-11; -9), C(-4; 15) tpeyronbauka ABC. TpeOyercs HaitTu:
a) ypaBHEHUE U JJIMHY CTOPOH TpeyroiabHuka A B u B C;
0) kocunyc yria B;
6.BbIuuCINTh TIOMIA/Ib TPEYTOJIbHUKA, TOCTPOSHHOTO Ha BekTopax a (1; 2; 3) u 6(-1; 3;
2)
7. BeramcnuTe CKaIsipHOE TIPOU3BEICHUE BEKTOPOB C? —2a—buc,=-a+3b.
a{-2;11},b{3;-2,4}
8.IlpuBenuTe ypaBHEHHE KPUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BHY. Y KQKUTE
KOOPJIMHAThI BepIMH, ¢pokycoB. Hanummre ypaBHeHHE TUPEKTPUCH U ACUMIITOT, €CIIH OHU
ecTh. BeluncIIHTE SKCHEHTPUCUTET KpUBOit. 4X° + y* —8X+4y =0
9.Haiitu dz
z=y’5"
10.MccnenosaTh Ha SKCTpeMyM Z = 2X° +6Xy +5y° +14x + 22y
© 12
11.MccrnenoBath CXOAMMOCTb YACIOBOTO PAlA ), —
n=1

0

12. UccnenoBaTh CXOAMMOCTH YHUCIIOBOTO Psijia z

nZ
n=1 \/n+8+6
2 n 5n

13. MccnenoBath aOCONIOTHYIO M YCIOBHYIO CXOJMMOCTB YHCIIOBOTO Psaa Z(—l) o
n=1
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14. Paznoxuts ¢pyHkuuto B psan Teinopa no creneHsm (X — Xo) :y=In (5X +3) , X =1

15.Haiitu obmiee pemenue nuddepeHnnanIbHOro ypaBHeHHs IEPBOTo MOpsiaKa ¢
pa3IeNAOIUMUCS TIepeMeHHbIMU X — Yy =1
16. HaiiTu obmiee pemenue qudpepeHnnaaIbHOro ypaBHEHUS BBICIIETO TOPSIKA:

y" =sinx

8.3. TunoBbIe 3aJaHUs K MPAKTHYECKHM (CEMHHAPCKUM) 3aHATHSIM .
8.3.1I11anbl mpoBeeHUs MPAKTHYECKUX 3aHATHIL. OuHas ¢opma 00yueHus .
1 cemecTp.
IIpakTuyeckoe 3ansaTue Ne 1

1.PaboTa ¢ TEKIIMOHHBIM MaTEepPHAJIOM : BeIUMCIEHHE TPEIEIIOB MOCIEI0BATEIFHOCTH U (DYHKIIUY. .
2.CocTraBieHHe CIIPaBOYHOT'O MaTepHara.

3.Pemenue 3amau
IIpakTHyeckoe 3ansaTHe Ne 2.

1.Pabora ¢ TeKIHOHHBIM MaTepruaioM: BHJIbI HEONIPEIEIICHHOCTESH U PACKPBITHE HX.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3.Pemenue 3amau
IIpakTnyeckoe 3ansaTue Ne 3.

1. Pabota ¢ nexunoHHbIM MaTtepuanoM: HenpepsiBHOCT (yHKIIMY . Buibl Touek pa3pbiBa.
HenpepsiBHOCTh PYHKIIMN HA OTpE3KE , CBOMCTBA TaKUX (YHKIIUM.
2.CocTaBieHlE CIIPaBOYHOTO MaTepHaa.

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

1. KonTponbHas padota Nel o Temel.
IIpakTnyeckoe 3ansaTue Ne S,
1. Pabota c nexkunoHHbIM MaTepuanoM: Tabmauna npon3BoaAHbIX. OCHOBHBIE PaBUJIa BBIYUCIICHUS
MIPOU3BOJIHBIX.
2. CocraBiieHue CIIpaBOYHOI'O MaTepuaa
3.Pemenue 3amau
IIpakTHyeckoe 3ansaTHe Ne 6
1. Pabota c nexunoHHbIM MaTepuanoM: Jlorapupmuueckas npou3BoHas. YpaBHEHUE KacaTeIbHOM.

3.CocraBieHue ClIpaBOYHOTO MaTepHara.

4. Pemenue 3a1a4
IIpakTHyeckoe 3ansaTue Ne 7.

1.Pabora c nekunoHHbIM MaTepuanoM: [IpubmamkeHHoe BIYUCIIEHNnE 3HaYeHHsI TPU ITOMOILN
muddepentmana. [IpousBonusie Beiciux nopsakos. [Ipasumno Jlonurans.

2.CocTraBjieHHE CIIPAaBOYHOI'O MaTepHara.
3.Pemenue 3amau
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IIpakTnyeckoe 3ansaTue Ne 8.
1. . PaGora c neknuonusiM MaTepuanoM: [lomHoe uccnenoBanus Gpynkiuu. Hanbonbiee u
HavMEHbIIIEe 3HAaYCHHS (PYHKIIUU Ha OTPE3KeE.
2.KoHcynpTanus 1o JoMalrHeMy HHIUBUAYyAIbHOMY 3a1aHuio No2.

IpakTuyeckoe 3ansaTue Ne 9.
1.PaboTa ¢ JIGKIIMOHHBIM MaTepHaioM: BeIuuciieHre HeonpeAeIeHHBIX HHTETPAJIOB C UIIOJIb30BAHUEM
TaOJIMIIBI HHTETPAJIOB U OCHOBHBIX METOJIOB HHTETPUPOBAHUS.

2.CocTraBiieHue CIIpaBOYHOI'O MaT€pHrajia.

3.Pemenue 3amau
4.KoHcynbTanus 1o JoOMalHeMy HHIUBUAYAIbHOMY 3a1aHuio Ne3.
IIpakTuyeckoe 3ansaTue Ne 10.

1. PaGoTa ¢ neKIIMOHHBIM MaTepraioM: BeruncieHne HeonpeIeIeHHBIX WHTErPaioB COIEePIKAIINX
KBaJ[paTHbBIC TPEXUJICHBI.

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

IIpakTuyeckoe 3ansaTue Ne 11.
1. PaGora ¢ 1eKIMOHHBIM MaTepuanoM: Berarciaenue HeonpeeneHHbIX HHTErPaloB OT APOOHO —
palMOHATIBHBIX (QYHKIIMH.
3.Pemtenue 3amau
4.KoHcynbTanus 1o JoMalllHeMy UHIUBUyalbHOMY 3a1aHui0 Ne3.
IIpakTnyeckoe 3ansaTue Ne 12.
1. PaGora c nexuuonHbIM MaTepuanom: @opmyna Hetotona - Jleitbnuna .Beraucnenue miomiaaeit
MJIOCKUX GUryp.
2.Pemenue 3a1au
3.KoHcynpramus mo romManrHeMy WHINBHIYaTbHOMY 3a1aHnto Ne3.
IIpakTnyeckoe 3ansaTue Ne 13.

1. KonrposnbHas padota Ne3 o reme «OcHOBBI Ju(HepeHIMATBHOTO U HHTETPAIIbHOTO UCUHUCICHUI.

IIpakTuyeckoe 3ansaTue Ne 14.
1. PaGora ¢ nekiroHHbIM MaTepuanom: KoMiuiekcHble uncna ,()yHKIUN KOMITJIEKCHBIX YHCET .

2.CocraBnecHue CIIpaBOYHOI'O MaTCpHrajia.

3 Pemenue 3amau
2 cemecTp

IIpakTHyeckoe 3ansaTue Ne 1.
1. PaGora ¢ JeKIIMOHHBIM MaTepuanoM: MaTpuLbl U IEHCTBHS HAJ HUMH.

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

1. Pabota ¢ nexunoHHbIM MaTepuanom: Onpenenurenu marpul. OOpaTHast MaTpuLa

2.CocTaBieHue CIPaBOYHOTIO MaTepHaa.

3.Pemrenue 3amau
4. KoncynbTanus 1o joMairHeMy HHAUBUIYaTbHOMY 3adaHuio Ne4.

IIpakTuyeckoe 3ansaTue Ne 3.
1.Pabota c neKiuoHHbIM MaTepragoM: CHCTeMbI TMHEHHBIX ypaBHEHUH (C.J1.y.). MaTpU4HbIi METOA U
meroxa Kpamepa pemienus c.uL.y..

2.CocraBieHue CIIpaBOYHOI'0 MaTcpuajia.

3. Pemenue 3amau
IIpakTuyeckoe 3ansaTue Ne 4,

1.Pabora ¢ nekunoHHBIM MaTepuanoM: Meton ["aycca.

2. OT4eT 1o JOMaNTHEMY WHIUBUAYATBHOMY 3a1aHut0 Nod,
3.Pemtenue 3amau
IIpakTHyeckoe 3ansaTue Ne S.

1.Pabora ¢ neKIMOHHBIM MaTepuanoM: BekTopa u auHeiiHbIe onepauy HaJ HUMH. JlekaproBas
cucteMa koopanHat. CKalsipHOE NPOU3BEICHHE

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
4. KoHcynbTanus Mo JI0OMaliHeMy HHIUBUyaTbHOMY 3aaHui0 No5.

IIpakTnueckoe 3ansaTue Ne 6.
1.PaboTa c NeKIIMOHHBIM MaTepHraaoM: BekTopHoe U cMelIaHHOE IPOU3BEACHUS.

2.CocraBieHue CIipaBOYHOTO MaTepHaa.
3. Pemenue 3amau

IIpakTnyeckoe 3ansaTue Ne 7.
1.Pabota c neKiuoHHbIM MaTepuaaoM: [IpsmMas 1 MI0CKOCTb.

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.

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

IIpakTnyeckoe 3ansaTue Ne 8.
1.Pabora c nekunoHHbIM MaTepuanoM: Jlnaun ypoBHs. YacTHble mpousBoaHbie. [Ipon3BoaHas no
HalpaBJeHUIO [ panneHt.

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 ¢ NeKIMOHHBIM MaTepraaoM: YacTHbIE TPOU3BOAHBIE BBICIINX MOPSIKOB. 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 c nexkuuoHHbIM MaTepuaioM: Hanbombiiee 1 HaumMeHblee 3HadeHNs QYHKIUHU IBYX
NEPEMEHHBIX Ha 3aMKHYTOH OrpaHHYEHHON 00JIaCTH.

2.CocTaBieHue CIPaBOYHOTIO MaTepHaa.
3.Permtenue 3amgau

IIpakTnueckoe 3ansaTue Ne 11.
1.Pabora c neximonHsiM MatepuaioM: Juddepennnansupie ypaBHeHus |- 1o mopsaka: 0 JHOPOIHbIE
U C pa3/ielIeHHBIMU IIEPEMEHHBIMU.

2.CocraBieHue CIIpaBOYHOI'0 MaTcpuajia.

3.Pertenue 3agau
4.0T4er 1o AOMAIIHEMY UHIUBUYAIbHOMY 3a1aHu0 Ne6

IIpakTHyeckoe 3ansaTHe Ne 12.
1.Pabora c nekunoHHbIM MaTepuanoM: JInHeinsle ypaBHeHUs 1- ro nopsaka. YpasHenus bepuynu

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemenue 3amau
4.KoHcynbTalus Mo JOMalHeMy WHIUBUIYaTbHOMY 3a1aHui0 No7.

IIpakTHyeckoe 3ansaTue Nel3.

1.Pabota c nekiuoHHbIM MaTepuaioM: JInneitHsle nuddepeHuanbHble ypaBHEHUs 2- TO MOPSIKa C
MOCTOSTHHBIMU KO3 (QULIUEHTaMH .

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.
3.Pemienue 3agau

IIpakTuyeckoe 3ansaTue Ne 14.
1.Pa6ora c nekunoHHbIM MaTepuaioM: HeoOxoInMblIil Mpu3HaK CXOUMOCTH YUCIIOBBIX PSJIOB.
JlocTato4yHble IPU3HAKU CXOAUMOCTH 3HAKOIIOJIOKUTEIIBHBIX PSAI0B

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 ¢ TEKIIMOHHBIM MaTEPHAJIOM: 3HAKOUYEPEIYIOIIUECS PSIIbI.

2.CocTaBieHue CIPaBOYHOTO MaTepHaa.
3.Pemrenue 3amau

IIpakTnueckoe 3ansaTue Ne 16.
1.Pabora c neximonHsIM MatepuaioM: Crenennsie psiabl. Psagsl Teinopa u Maknopena

2.CocraBieHue CIIPpaBOYHOI'0O MaTcpuajia.

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

Temuvt KOoHmMpPOABLHBIX pAdOM 01 CMYOEHM 08 OYHOU hopmbl 00yUEeHUA , NPOBOOAMCA HA
NPAKMUYECKUX 3AHAMUAX.
1.KontponsHas padota Nel o reme 1.

2.KontpomnsHas padora Ne2 no teme 2 u3 .

Koumponsnas paboma Nol

1.HaiiTi Touku pa3psiBa:
X+4, mnpux<-I
X—4

=Ix*+2, xe[-1,1 0) y=
a) y npn X & [—1,1] ) Y=g

2X, mpu X > 1
2. Haiitu npenemns:

5x° —x+4

sin8 x tg2x
x>0 1—c0s10X

. ( X+1 jx
lim )
x>0\ 104 X

Konmponsnan paboma Ne?
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. 5 2x° 4+ x+1
1. Bprunucnute npou3BOIHbIE 3alaHHbIX (yHKIW: a) Y=X +—+—F=,0) Y= ——> B)
X «/; X =x+1
2X+1 _
y=Cctg——, 1) y=w+3x—ln(3—4x).
3 +2

2. Uccnenyiite  QyHKIMIO Ha  MOHOTOHHOCTb M OINpeAeIUTe TOYKHM  OKCTpEeMyMa:
y =—Xx*+9x* +120x + 60
3. HaiinuTe HeomnpenenéHHbIe MHTETPAJIBL:

cos xdx
% I 16 +sin® x ’
4.V CKOpEeHHE TOYKH, IBIKYIIEHCS NPSIMOJIMHENHO, 3a1aH0 ypaBHeHueM a=61+12. Haiitu myrs,
IPOMICHHBINA TOYKOM 3a 3 ¢, eciii B MOMeHT BpeMenu t=2c touka umena ckopoctb V=38 m/c u
nponuia myte S=30 M.

a) Icostdx; 0) I(xz—Bx)sinxdx;

dx

dx. 3. —.
3+4x

) dx 6 4x
5. Beruncnauth onpenenéHuble UHTErpaibl: 1. 2 I

sinz(g+ x). o 1+2x

6. Beruucnure miomanb Gpurypsl, orpaHuueHHOM JuHUSIME: Xy =2; X+ y—3=0.

o‘—-.'S‘Q
N | - Sy N> | 0O

8.3.2[1nanbl npoBeeHNs MPAKTHYECKHUX 3aHATHIL. 3a0uHas ¢opMa 00ydeHUs1
1 cemecTp.
IIpakTuyeckoe 3ansaTue Ne 1
1.Pemenue 3agau no Teme «Teopus mpeenon»
IIpakTnyeckoe 3ansaTne Ne 2
1.Pemenue 3anau o teme «luddepeHnnanibHOe UCUUCICHHIEY
IIpakTnueckoe 3ansaTue Ne 3
1.Pemenue 3agau no teme «MHTErpaqbHOE UCUUCIIEHUE
2 cemecrp.
IpakTuyeckoe 3anaTue Ne 1.
1.Pemenue 3anay no teme «OCHOBBI JIMHEHHOM anreOphI»
IIpakTnyeckoe 3ansaTue Ne 2,
1.Pemenue 3agau no Teme «OCHOBBI BEKTOPHOM M aHATUTHUECKOW T€OMETPHiI»
IIpakTHyeckoe 3ansaTue Ne 3.

1.Pemrenue 3a4a4 110 TEMC «q)yHKI_[I/II/I HECKOJIbBKHUX IEPEMECHHBIX»

3amaun 11l MPAKTUYECKUX 3aHITHI BRIOMparoTcs u3 mocodwmit 7,14 mynkra 5.1.

Kpowme Toro, 1j1st mpakTUYECKUX 3aHITHIA 3a/IJaHUSI COCTABIISIOTCS IO aHAIOTY JTOMAITHHX
WHIUBUTYAJIbHBIX 3a1anHui (8.1.1).
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8.4. TumoBble KOHTPOJbHbIC 3aJaHHSI WJIM MHbIe MATEPHAIbI UIA MPOBeJCHHSA
MNPOMEXYTOYHOU ATTECTALIUN

dopma mnpoBeACHHUS MPOMEKYTOUYHOW aTTECTAllMd M0 AMCUUIUIMHE: 3aueT/3k3ameH (1o
pe3yJbTaTaM HAKOMNHMTEIBHOTO PEUTHMHra WM B (OpME KOMIIBIOTEPHOTO TECTHPOBAaHWUs). YCTHO-
nuchMeHHas ¢opMa 1Mo OuieraMm MpeArnoiaraeTcsi, Kak MpaBWIO, IJs Tepecaadyd aKaJIeMUYeCKOM
3aJ10JDKEHHOCTH.

1 cemecTp (3au4eT)

Tema 1: Teopus npenenos ( YK1,UYKI.1, UYK1.2, UVK1.3)

1.MHoxecTBa U IelicTBUS HAJl HUMU.

2.YucnoBble MHOXKECTBA, & - OKPECTHOCTU TOUYKH.

3.0npenenenue pyHkun. O0IaCTh ONPEACICHHS  001aCTh 3HAYCHUHN () YHKIIUH.
4. YucnoBsie (GYHKIIUU U CTIOCOOBI UX 3aJaHMS.

5.0OCHOBHBIE XapaKTEPUCTUKH (HYHKIIHH.

6.00patHas u cioxxkHas QyHKIHUS.

7.IlocrnenoBaTenbHOCTD U €€ Mpeaed.

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

9.Yucno e (3ameydarenbHbIN Ipeen).

10.1lenast u gpoOHast yacTH ACUCTBUTEIHHOTO YUCIIA.

11.IIpenen ¢pyHKIIUU B TOUKE.

12.01HOCTOPOHHUE MPEIETBI.

13.IIpenen pyHKIIMU TpH HEOTPAHMUYEHHOM BO3PAaCTaHUM ITEPEMEHHOM.
14.beckoneuno Gosbive U 6eckoHedHO Malibie GyHKIU. CBs3b 0.0.¢. 1 0.M.¢.
15.0cHoBHBIE TEOpEMBI O IIpenenax QyHKIHUI.

16.Buapl HeonpeneneHHOCTEN.

17.Teopema 0 IpOMEKYTOUHON QYHKIUH.

18.Teopema 0 MOHOTOHHOM (PYHKLIHH.

19.3ameuaTenbHble MPEAEIbI.

20.IIpenen pauroHaIbHON APOOH.

21.IIpenensl HEKOTOPBIX UPPALIMOHAIBHBIX (QYHKIUIA.

22.TpuroHOMeTpUYECKUE TIPEIEIBI.

23.IMpenenst Buaa lim (f (X))g(x).

24 HenpepbIBHOCTh GYHKIIUHU B TOUKE.

25.Knaccudukaius ToueKk pa3pbipa.

26.0mnpenenenue HEMPEepbIBHOM (PYHKIIMM HA OTPE3Ke U MHTEpBaJe.
27.CBolicTBa HEMPEPHIBHBIX (DYHKIIMA:

1)  Teopema Beiiepmirpacca;

2)  HemnpepbIBHOCTD Ha OTPE3KE U OTPAHUYCHHOCTD (DYHKIIHH;
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3) Teopema bonbuano-Koru;

4)  Mero/ OJOBUHHOTO JCTICHUS.

Tema 2: Tuddepennnannuoe ucuuciaenue( YKL NUVKI1.1, UVK1.2, UVK1.3)

28.IIpousBoaHast QyHKIMH B TOUKE.
29.3anaum, NPUBOJISALINE K IOHATHIO IPOU3BOIHOM.
30.MexaHUYeCKUil U TEOMETPUYECKHUI CMBICI MPOU3BOTHOM.
31.YpaBHeHuUe KacaTeIbHOW K KPUBOA.
32.CBs13b MEXy HETPEPHIBHOCTHIO M TP PEepEeHIIUPYEMOCTHIO (PYHKIINH.
33.0cHOBHbIE NMpaBujIa BBIYUCIEHUS TPOU3BOTHOM.
34 Tabiuia mpou3BOIHBIX.
35.11pousBoaHast CIOKHON PYHKIIUU.
36.ITapameTpuyeckoe 3aJaHne U HESIBHOE 3aaHne (PyHKIUI, UX TPOU3BOIHBIC.
37 Jlorapudmudeckasi mpOM3BOIHAS.
38.IIpon3Bo/HbIE BBICIIUX MOPSIKOB.
39 . Iuddepenuman pynkuuu. [punoxenue nuddepennmana GpyHKINN B BBIYUCICHUIX
IpUOIMKEHHOT 0 3HaUeHUs (QYHKIUU B TOUKE.
40.0OcHoBHBIE TeOpeMbl TP HEPEHINATHHOTO UCYUCICHUS:
1)Teopema Depma;
2)Teopema Poss;
3)Teopema Jlarpamxka,
4)[Mpasuiio Jlonurans.
41.OKOHOMHUYECKUI CMBICI IPOU3BOJHOM. DIACTUYHOCTD (DYHKIIUH.
42 Bo3pactaHue 1 yObiBaHHE (QYHKIIUU.
43.OxcTpeMyM (pyHKIIHH.
44 Haubonblliee 1 HaMMEHbIlIee 3HaYeHUsI (PYHKIIMU Ha OTPE3KE.
45 Breimyksiocts ¢pyHkiuu. Touku neperuoa.
46.AcuMnTOTHI rpaduKa QyHKIUH.

47.0061mui 11aH uccieoBaHus QYHKIIMH.
Tema 3: UnTerpanbHoe ucuuciaenne ( YKLUVKI1.1, UVK1.2, UVK1.3)
48.ITepBoobpasHas HyHKIIUH.

49.Tabnu1a OCHOBHBIX HHTETPAJIOB.

50.MHTerpainsl 0T (yHKIMN TUHEHHOTO apryMeHTa.
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51.0cHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO HHTETpaIa.

52.Meroa 3aMeHbI IEPEMEHHON (METO/1 MOJCTAHOBKH).

53.MHTerpupoBaHue Mo 4acTsM.

54 .VnTerpansl oT GYHKIHMA, COACPIKAITUX KBAIPATHBIA TPEXUJICH.

55.I1pocTteie 1pobu. Beinenenue 1nenol 4acTy B pallMOHAIBHON 1poOu. Paznoxenune
MPaBUJILHOM pallMOHATBHOM IpoOU HAa CyMMY MPOCTHIX APOOEi.

56.MHTerpaisl OT mpoCThIX Apobeit.

57 .laTerpupoBaHue parioOHAIbHBIX IPOOCH.

58.MaTerpupoBaHre TPUTOHOMETPHIECCKUX (PYHKITHH.

59.MHTerprpOBaHNe UPPALUOHATIBHBIX (DYHKIIUH.

60.ITonsiTre uHTErpANBbHON CyMMBIL. [IprOMKeHHOE BEIYUCIICHUE OTPEICICHHOTO HHTETpajIa.

61.0Omnpenenenne onpeaesIeHHOro HHTErpaa.

62.CBoiicTBa ONPEEICHHOT0 UHTETpaa.

63.@opmyna HeroTona-JleitOuuma.

64.3aMeHa IepeMEHHOM U MHTErPUPOBAHUE TI0 YaCTSAM B OIPEEICHHOM UHTETpaJle.

65.lcnonp3oBanue ONpeIeIeHHOr0 HHTEerpalia Py BEIYUCICHUH TUIOMIAACH.

66.1uTerpaisl ¢ 0€CKOHEUYHBIMU ITPOMEKYTKAMH UHTETPUPOBAHHUS.

67.IHTEeTpanel OT Pa3phIBHBIX (QYHKIWH.
Tema 4: Kommiekcubie ynciaa ( YKLUVKI1.1, UVK1.2, ©UVK1.3)

68.MHauMas eTMHUIIA.

69.AnreOpandeckas 3auCh KOMILUIEKCHOTO YHCTIA.

70.CooTBeTCTBHE MHOXKECTBA KOMILIEKCHBIX YMCENl TOYKaM KOOPIAMHATHOM MIIOCKOCTH.
71.Cnoxenue, yMHOXKEHHE, EIEHNE KOMIUIEKCHBIX YHCEIL.

72.TpuroHomMeTpuvecKkas 1 oKa3aTelIbHas 3aiCh KOMILICKCHOTO YHCIIA.
73®ynxumn |z|,Rez,Imz,z,argz, Argz,e*, 4z, 2".
74 MHOTOWIEHBI HA MHOYKECTBE KOMIUIEKCHBIX UHMCeN. PeneHue ypaBHeHI/Iﬁ BHUIa

len +Z, = 0, 3222 +aZ+aq, = O Ha MHO>KECTBE KOMILICKCHEIX YHCEIL.

2 cemecTp (3K3aMeH)

Tema 5: JIuneiinas aareopa ( YK1,UYKI1.1, UYK1.2, UYK1.3 ,OIIK3, NOIIK3.3)

1.Matpuiipl, ciocoObl UX 3aaHus. Pa3MepHOCTh MaTPHUIIBL.
2.Buael Matpu.

3.Omnepauuu HaJ MaTpULlAMH: YMHOKEHUE Ha YUCIIO; CII0)KEHHUE MaTPULL; YMHOKECHHE
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MaTpHIl; TPAHCIIOHUPOBAHUE MATPHIIBI.
4.0OnpenenuTen MaTpULL BTOPOTO U TPETHETO MOPSIIKA.
5.Pa3noxkenue onpeaenuTeis MaTPUILIBI 10 AIEMEHTaM CTPOKHU U CTONIONA.
6.CBoiicTBa onpeaenuTeneii N -ro nopsaka.
7.06paTHas MaTpuIia.
8.Penienre MaTpU4HBIX YpaBHEHUH.
9.Panr marpunpsi.
10.Cuctembl TUHEHHBIX ypaBHEHUH (C.J1.Y.)
MatpuyHas 3anuch C.J.y.
O6miee perieHue C.J1.y.
CoBMECTHOCTh U HECOBMECTHOCTD C.JL.Y.
11.MatpuuHblii METOJ peuIeHus C.J1.y. (METOJ OOpaTHOM MaTpPHUIIbI).
12.Meton Kpamepa.
13.Teopema Kponekepa-Kanesnu.
14.CtynieHuaTbie MaTPHUIIBI.
15.OkBuBaneHTHBIE IPpeOOpa30BaHMsI PACIIUPEHHON MATPULIBI CHCTEMBI.
16.Meton I'aycca.

17.0qH0pOAHBIE CUCTEMBI JIMHEHHBIX YPaBHEHUH.

Tema 6: BexTopHasi u ananurudeckas reomerpusi ( YK1,MUVK1.1, UYK1.2, UYK1.3)

18.BekTopa 1 TMHEWHbIE ONIEPALIUN HAJl HUMH.
19.BekTopHbIE NPOCTPAHCTBA.
20.JIuHeliHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.
21.Jlenenue oTpe3Kka B 3aJaHHOM OTHOLIEHUH. OnpeielleHne KOOpAUHAT CEPENHBI OTPE3Ka.
HaxoxneHne KoopMHAT TOUKH [IEPECEUEHUS MEIUAH TPEYTOJIbHUKA.
22.CkanspHoe NMpOU3BEICHNE BEKTOPOB, €r0 CBOWCTBA U PUIIOKEHUS.
23.IIpoexnus BekTopa Ha BeKTOp. IIpoekins BeKkTopa Ha KOOPANHATHBIE OCH.
24 EBKINA0BO IPOCTPAHCTBO.
25.BeKTOpHOE IPOU3BENIEHUE, €0 CBOMCTBA U IPHIIOKEHHUS.
26.CMenianHoe TpOU3BEACHUE, EM0 CBOMCTBA M MPHIIOKECHHUS.
27 1lpssmMast Ha TNTOCKOCTH:
a. YpaBHEHHE NPSAMOIL ¢ YTI0BBIM KO3PHUITUEHTOM;
b.O0miee ypaBHEHUE MPSIMOIA;
C. YpaBHEHHE NPSAMOIL, IPOXOIALIEH Uepe3 TOUKY NapajlIeIbHO TaHHOMY BEKTODY;

d. YpaBHeHue mpsiMOii, MPOXOISIICH Yepe3 ABE TOUKH;
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€. YpaBHEHHE IPSIMOU B OTpPE3Kax.
28.IIpsmast Ha miockocTy. OCHOBHBIE 3a/1a4M:
f. Yron Mexay npsMeiMu;
. [TapaynenbHble U NEPICHIUKYISIPHBIC IPSIMBIE;
h.PaccrosiHre OT TOYKH 10 MPSIMOK.
29.I11n0cKOCTB:
1.YpaBHEHME MIIOCKOCTH, IPOXOASIIEH Yepe3 JAHHYIO TOUKY, IEPIEHIUKYIISIPHO
JAaHHOMY BEKTODY;
2.001ee ypaBHEHHUE TIOCKOCTH;
3.YpaBHEHME MJIOCKOCTH, POXOASIIEH Yepe3 JAHHbIE TPU TOUKH.
30.IIpsimas B mpocTpaHCTBE:
1.ITapamerpuueckoe ypaBHeHue npsamoil. [Ipsimas kak BeKTOp QyHKLHUS;
2.KaHoHHnYeCKO€E ypaBHEHHE NIPSIMOM;
3.[Ipsmas, npoxoasias 4yepes3 ABE TOUKHU;
4.1lpsimasi, KaK repeceyeHue IByX IJI0CKOCTEN.
31.Yron mexny mockoctsaMmu. [TapamienpHble MI0CKOCTH.
32.Yron mexny npssMeimu. [lapaienbHbie npsMeie.
33.Ilepecedyenue npsiMbIX.
34 Ilepecevenue NpsMO U MIOCKOCTH.
35.11leprieHAUKYIISAP K IUIOCKOCTH.
36.11nockocTh, NEPIEHINKYIAPHAs K IPSIMOM.
37.11Ipoekuys TOUKH Ha IPSIMYIO.
38.I1poekius TOYKH Ha TUIOCKOCTbD.
39.Yrosn Mexny npsMOil ¥ IIIOCKOCTBIO.
40.YcnoBue, npu KOTOPOM JBE MPSMBIE JIEXKAT B OHON MJIOCKOCTH.
41.PaccTosHu€e OT TOUKH 0 IIJIOCKOCTH.
42 PaccTosiHME OT TOYKH JI0 MPSMOM.

43.0OxpyxHoCcThb. Dmurc. ['unep6ona. [Tapabona.

Tema 7: ®ynkuuu Heckoabkux nepemennbix( YKL, UVYKI1.1, UVK1.2, ©UYK1.3)

44 Ilonstue ¢.H.1I.

45.006nactp onpeneneHust QyHKIUH IBYX MEPEMEHHBIX.
46.JIuHnn ypoBHS.

47 Ilpenen ¢.H.1.

48.YacTHble IPOM3BOJHBIE IEPBOIO MOPSKA U BBICIINX MOPSIKOB.
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49 Tuddepennuan ¢.H.1.
50.I'paguent ¢.H.1.

51.IIpou3BoHas MO HAMPABJICHUIO.

52.YpaBHeHUE KacaTeIbHOU MIIOCKOCTH. Y paBHEHHE HOPMAaJIH.

53.9kcTpeMyM (DYHKIIUU ABYX MIEPEMEHHBIX.

54.Hau6onpliee 1 HaMMEHbIIIee 3HaYeHUs (PYHKIIUH IBYX IEPEMEHHBIX HAa 3aMKHYTOM

OTPaHUYEHHOU 00JIACTH.

55.I1penenvHble BenuunHbI B 9koHOMUKe. DyHkums Ko66a-/[yrnaca.

Tema 8. Iudpdepenunansusie ypasuenus. Teopus psmos. ( YKL UVKI.1, UYVK1.2, ©YVK1.3)

1.0Onpenenenne quddepeHIHaTFHOTO YPaBHEHHUS.

2 ITopsinox nuddepennumanbHoro ypaBHenus VHTerpanbHas KpuBast.
3.006m1ee pemenue nudepeHITUaAITBEHOTO YpaBHEHUS.

4.YacTtHoe pemrenue qudpepeHuansHoro ypapaenus. 3agada Komm.

5. luddepenunansaple  ypaBHEHUS C pa3fenéHHBIMU M  Pa3leNsSIOIUMUCST

MNEPEMCHHBIMU.

6.0nHOpOAHBIE U] epeHInaTbHbIE YPaBHEHHS IEPBOTO MOPSIKA
7.JIuneiinbie nudhepeHnanbHbIe YpaBHEHUS TIEPBOTO MOPSAKA.
8.YpaBuenus bepnymnu.

9.JIuneliHble ogHOpOAHBIE AU (depeHLnalbHbIe YpaBHEHHMs BTOPOTO MOpsaKa ¢

MOCTOSIHHBIMU KO3 (ULIUEHTaMHU.

10.JIunelinpie HEOMHOPOIHBIE MU(GEpEHINATbHBIE YPAaBHEHHS BTOPOTO IMOPSIKA C

HOCTOSIHHBIMU K03 purimenramu.

CYMMBI.

11.Yucnooit pAan. CXO,Z[I/IMOCTB H pacxXoUMOCTb YHUCJIOBOTO psJid, YHaCTUYHLBIC

12.CBoiicTBa YUCIIOBBIX PSJIOB.

13.HeoOxoauMpblif MpHU3HAK CXOAMMOCTH YHCIOBBIX PSJIOB.

14.Psn reomMeTpruyecKoi IpOrpeccui.

15.006001eHHbIH rapMoHnueckuit psa. (Paast Aupuxie).
16.locTaTovHbIe MPU3HAKH CXOAMMOCTH 3HAKOTIOJIOKUTEIBHBIX PSIOB:
a) IPU3HAKKU CPaBHEHMS PAIOB;

0) mpusHak Jlanambepa;

B) MHTETpaJibHBIN mpu3Hak Ko,

17.3nakouepenyrommuecs psiabl. Teopema JlerOonma.

18.A6comoTHAs M YCIIOBHAS CXOAMMOCTD 3HAKOUEPEIYIOLIET0Cs YUCIOBOTO Psa.
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19.Crenennsie psabl. O61aCcTh CXOAMMOCTH CTEIIEHHOTO psa.

20.Psaer Teitnopa u MakinopeHa.

Tecto! aiast camokouTpoas ( YKL UVYKI.1, UYKI1.2, UYKI1.3):

IIpumepHblil BapuaHT TecTa: TecThl 1JIsI CAMOKOHTPOJIS
TecT 1151 MeKCECCHOHHOM aTTeCTAIIUM

1 cemectp

1.JJano lima, =0, Torna

nN—o0

.1
- lim— w©e cymectByer
n—o an

.1
-lim—=w
n—)ooan

-lim i:2

n—oo
an

2. Haittu lim (1+i]
2n

n—oo

1

-e?
-1
=00
. . sin3x
3. Haittu lim
x—0 X

-HC OIIPCACIICH IPCACIT

-3

=00
. X" +4

4.0npenenuTs MHOTOWIEH P(x), pu kotopom lim =1
X—»00 P(X)

-P (x)=2x"+4

-P (x)=x*+x-1

-P (x)=x+4

] P(Xx
5. OnpenenuTb MHOTOWIEH P(X) , ipu kKotopom |im 2(—) =0
x—o 33X +2X+1
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- P (x)=3¢+2x+1

-P (x)=2x"+2x+1

- P (x)=2x+1
o x=2
6.Haiitu !‘I—T‘m
-15
-1
-0
7.Jano y (x)=7f(x) g (x)+;E))3 f (3)=5, g (3)=5, f'(3)=-1,

9'(3) =2 Haiitn ' (3).
- 63, 36
- 63, 04
- ~13,9

8. ftaro y(x) =31 (x) g ()+ L), £(0)=5, g (0)=2, F(0)=1, g'(0)=3. Haiiru

f(x)

- 51,15
- 50, 48
-9,15

_ sinx

9. TpousBoaHas GyHkuuu f (x) =X paBHa
sinx—1

-sin X X

!

-f (x) (sinx In x)
-x™In x cos X

2
10.Haittn »nacruunocts Qynxmmu ) =7"
-21In 7-%%

-2x7¢In7
RV
2
2 cemecTp

1.Haiitn nuHelinyro komOuHamio marpuil: 2A+3B, rae
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(2 (Y

13 6
5 1
7 3
2 0
11 3
4 -2
2.Haiitu npousBenenue matpury  A- B,
3
A=(4 0 -2) B=|1
-1
-10
-14

- npousBesienue A - B He cymectByer

3.BBIMHCINTD ONPENEIUTEND BTOPOTO HOPSIKA
1 2
;.

-10
)
-2

4. BBIYUCIUTD OIIPEACIIUTEIIb TPETHET'O MMOPAAKA

1 2 3

4 5 6

7 8 9

-3

-0

-5

5./lana matpura
1 a bc
1 b ca
1 ¢ ab

Haiitu anrebpandeckoe A0MoIHEHNE A23

-C-a
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-—(c-a)
- be

. -1
6.Haittu A, ecimn

)

JEN 3 =2
-1 1

|
2
3
|

[ \® SR 'S TR

7. OnpenenuTh peleHue CUCTEMbI JUHEHHBIX YpaBHEHUM

4x -3y +2z=9
2x+5y—-3z=4
Sx+6y—2z=18
-(5,3;2)
- (2, 3,5)

- HC UMCCT PCIICHUA

1 - _
8.HaiiTu pa3HOCTb BEKTOPOB d — Eb , €CIH 4 = (l; 2;— 1); b= (6; —4; 2).

1-—
-a-=b=(-24,-2);
a--b=(-24-2)

1-—
-a-—=b=(-L-42
3-25=(-1-42)

1-—
-a-=b=(-24;-2).

9.Haiiti KOCHHYC yria MeXIy BeKTopamu @ u b, ecnu

- _ _ _ _ _ T
b=e +e,, ‘el‘ =‘ez‘ =1, a yrox Mexmy BeKTopaMH €, U €, paBeH g
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10.Haiitu iomans Tpeyroibauka ABC, eciv JaHbl KOOPAUHATHI €0 BEPIINH:
A(1;2), B(3;-1), C(4;0)

-2.5;

-3,5;

-17,5.

11.13 3amaHHbIX ypaBHEHUH yKa3aTh AuddepeHnnanbabie

- y? =6X+8;
-ﬂ:x3+5x;
dx

-y"+y +cosx=0;

-arcsin y* = x+1.

12.CocTaBuTh ypaBHEHHE KPUBOH, MPOXOAsIIeH yepe3 Touky M (1, 2) Y UMEIOIIEN yTI10BOI

d 1 .
KodpurmeHT d_y = ™ B 10001 TOUKE KacaHUs
X

X

- y:%In|x|+2;
1

- y:—§+3

: y:%In|x|+l—In|2|

13.06muit uaterpan auddepeHInanIbHOro ypaBHeHUS d_)2/ = X dX umeer BUL:
2
- _i — X_ +C
y 2
Lleic
y 2
X2
-y=—+C
y 2

14.YcraHoBUTE COOTBETCTBUE MEXAY MpUBEIECHHBIMU MU (epeHIINaTbHbIMA YPAaBHEHUIMU

MEPBOro NMopdaKa u uX TUIIAMHU:
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1l y= x( y' — \/e_y ) C pPa3essIONIUMKCS TEPEMEHHBIMH
2. X (y-y+2)=x-1 MHeiHOe
3. X (2X + y)dX =dy OJTHOPOHOE

15.Cpenu ypaBHEeHUH yKa3aTh JUHEHOE AU(GepeHInaTIbHOe ypaBHEHUE IIEPBOTO MOPSIKA.
-xy' —y=Yy’

- 2xyy' = X2 +y°

-xy'+y—-e*=0

16.Cpenu naHHBIX ypaBHEHUH yKa3aTh OJHOpoOIHOE MU depeHIanibHoe YpaBHEHHE [IEPBOTO

nopsiKa.
-xy'=y(Iny—Inx)
-Xy'—y—x-ctgy=0
- (X+y)2x+(x+y+2)dy=0

17.00umm perienueM auddepeHnnaIbHOr0 YpaBHEHUS ¢ pa3AesOIUMUCS TepeMEHHBIMU

(X3 + 2)- y'=3x’y sBasercs GyHKUHU:

-y=C(x3+2)
-y=C(x3—2)
-y=x"+2

18.00mum pemieHreM JIMHEHHOTO MU(GEPEHIINATHLHOTO YpaBHEHHUS IEPBOTO IMOPSIKA

xy' —y = x® aBnsercs GpyHKIUS:
-y= X[X?ZJer
-y =X (§+Cj
-y :%(EJFCJ

19.Cpenn ypaBHEHUWH yKa3aTh, TO, KOTOPOE SIBIISETCS OJHOBPEMEHHO M OJIHOPOJIHBIM, U B

MOJIHBIX AU depeHnanax.

-(2x+y)dx+(y—3x)dy =0
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-(2xy+x*)dx—(y* —x*)dy =0
-(X* +siny)dx+(1+xcos y)dy =0
10. Pemute ypaBHeHHe Y" =Ssin X
- y=—SINX+CX+C,
-y =—COSX+C

-y =—C, SiNX+C,X

IIpuMepHBbIii 3K3aMeHANMOHHBIN TeCT

HpOMe)KYTO‘-IHaSI arrecranus 1o AUCHUINIMHE IPOXOAUT B BUAC MMCbMCHHOT'O 3K3aMCHa,
WM TeCTUPOBAHUS
1 cemecTp
IIpumepHbIi 3a4eTHBIH OMJIET

1.Haduru.

2

. X2 —
lim————— opu X, =0,X, =2, X, =7
X —ox+14 PR T 0

2.Haituru.

lim sin 3x lim Jx+1-3

x—0 tg8x " %58 ;X+8—4

3.Haiiutu mpou3BogHYIO (QYHKITHH.
y=v1l+cosx?, y=(sinx)"

4 HaiiTu WHTEpBaJIbl MOHOTOHHOCTH M KCTPEMYM (DYHKITUH.

y — X2e4x

5.Haiitn.

dx
jx 5%dx, I m
6.BerauciuTh miomans GUrypel, OrpaHUYEeHHBIX KPUBBIMU:
y=x, y=x" -2
2 cemecTp

IIpumepHBIii JK3aMeHANMOHHBIN OnJIeT

1.Haitutu marpuiry D = AB— A%, e

Lo e
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2.Pemnte MaTpuHOE ypaBHEHUE

2 -1 1 2
X- =
[2 —ZJ [O 1)
3.Jla"bl TOYKH A(—2;—3;1), B(O;l; 2),C(3;1;2). Haiitu cos ZABC wu miomans

tpeyronpauka ABC

4.CocTaBUTh ypaBHEHHUE TUIOCKOCTH, MTpoxosieit uepe3 Tpu Touku A, B,C . 3anucartb
ypaBHEHHUE TIPSAMOH, MPOXOsAIIeH yepe3 Touku A u B . A(4; 2;5) , B(O; 7, 2) ,C (0; 2 7)
5. s pynkuun U =7x*y —3xz” +5yz° . HaiiTi npou3BoAHYyIO O HAMPABIECHUIO e= (—1; 2; 2)

, BTouke M (2;0;0) )

6.Uccnenosatk Ha SkcTpeMyM GyHKIHMIO Z =3X° +12X+3y° —y°.

7.Haiitu ob1ee pemenue nuddepeHnanbHOro ypaBHEHUS

y?dx—xdy =0
8.Pemmts 3amauy Komm
,_y_12
-===,Y(1)=4
y- =% Y

9.Haiitu o61ee pemenue qudhepeHaabHOro ypaBHEHuUS.
y"+8y' =8x
10.UccrnenoBaTh psabl HA CXOAUMOCTb.

2n+l &n (-1
ZZ 2’23_n’zu

n=1 n"+ n=1

11.Haiitu 0671aCTh CXOIUMOCTHU CTEMIEHHOTO Psijia
n5"

n=1

12.Paznoxuts ¢pynkuuio Y = In X B psx Teiinopa B OKpEeCTHOCTH TOUKU X, =1.

[TonmHbIit (OH OIEHOYHBIX CPEACTB Ul NMPOBEACHUS NMPOMEXKYTOUHOM arrecTanuu B (opme
KOMIIBIOTEPHOI'O0 TECTUPOBAHUS pa3MelleH B 0aHKe BOMPOCOB JaHHOTO Kypca auciuiuiabl B OUOC
yHuBepcureta http://sdo.tolgas.ru/.



