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AHHOTAIUA
B.1.0.17. MaTteMaTH4YeCKUI aHAJIN3

JlucuuiuinHa OTHOCUTCA K oOs3arenbHOW yactu bnoka 1. Jlucummiausbel (MOIYSIH) MPOTpaMMbI

OakanaBpuata (Moyab MaTeMaTUKK U HHPOPMATHKH (MHGOPMAITMOHHBIH MOYIIB)).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHUs M0 TUCHHUILJINHE, COOTHECEHHBIX €
IUIAHMPYEeMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpPaMMblI

Koa n Koj 1 HauMeHOBaHue IlnanupyemMble pe3yJbTaThl 00y4eHHs 110 OcHoBanHe

HAHMEHOBAHME HHIUKATOPA AUCHUILIHHE (IIC) *nnn
KOMIIeTEeHIHT JOCTUKEHUSI KOMIIeTeHIIMHI g&iﬁ;ﬁ:ﬁ;g

OIIK-1. Criocoben | MOIIK-1.1. 3naer u ymeet 3HaeT: pyHIaMEHTAIbHBIE 3aKOHBI

HCIOJIE30BATh HCIIOJL30BaTh B MIPUPOJIBI U OCHOBHBIC (PU3UUCCKHE U

ITOJIOXKEHUS, npodecCHOHATEHON MaTeMaTUYECKHUE 3aKOHBI 1 METOII

3aKOHBI U METOABI | JESATETLHOCTH HaKOIUJICHUS, TIepeaaun U 00padboTKH

€CTECTBEHHEIX (hyHIaMEHTAIbHBIC 3aKOHBI nHpOpMaIuU

HayK " MIPUPOJIBI U OCHOBHBIE YMeeT: HCIIONB30BaTh B

MaTEeMaTHKH ISt
penieHus 3aaa4

¢dusnyeckue u
MaTeMaTHYeCcKHe 3aKOHbI 1

npodecCHOHAIBHON AeATETbHOCTH
(dyHIaMeHTaIbHbIC 3aKOHBI PUPOJIBI U

HH)KCHCpHOﬁ METOAbI HAKOIIJICHUS, OCHOBHBIC (1)I/ISI/IHCCKI/IC u
JEATeTBHOCTH nepenadn u 00paboTKH MaTeMaTHYeCKNE 3aKOHBI U METOJIbI
nHpOpMaITUN HAKOIUICHUS, TIepeiaunl U 00padOTKH
HHpOpMaIIH
Baaneer: HaBbIKAMH  NPUMEHEHHS

MCTOJO0B MaTCMAaTHKHU JJIs1 aHajiu3a Hu
MMOCTPOCHHUA MATCMATHYCCKUX MOHCHCﬁ
Pa3IMYHBIX NPUKIAAHBIX 3a4a4

HUOIIK-1.2. [lpumensier
€CTEeCTBEHHOHAYYHbIE U
OO0IIeMH)KEHEPHBIE 3HAHUS,
(bu3ndyeckue 3aKOHBI U
MaTeMaTHYeCKHE METOIbI
JUTSL peIeHus 3a/1a4
TEOPETHYECKOTO
NPHUKJIAJHOTO XapaKkTepa

3HaeT: MaTeMaTHYECKU METOIBI IS
pelIeHns 33724 TEOPETHIECKOTO U
NPHUKJIAJHOTO Xapakrepa

YMeeT: NpUMEHSTh €CTECTBEHHOHAYYHBIC
1 OOIICUHKCHEPHBIC 3HAHUS,
(bu3NYecKre 3aKOHBI ¥ MAaTEMaTHIECKHE
METO/IBI JUIS PEIICHHUS 33184
TEOPETHYECKOTO ¥ MPUKIIAJHOTO
XapakTepa

BJiajeer: HaBBIKAMH TIPUMCHEHHS
METO0B MATEMATUKHU JUIS AHAIIN3A U
MOCTPOEHUS MATEMATHUECKUX MOJIEIICH
Pas3INIHBIX MPUKIAIHBIX 3a1aY

Kparkoe cogepkanue JUCHUIINHBI:

HuddepennnanbHoe ucuuciaeHne GyHKIUNA OAHON epeMeHHOM
Heonpenenénnpiii naTerpan




1. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O JUCHUIIJINHE,

COOTHECEHHBIX C IINTAHUPYEMbBIMH

OBPA3OBATEJIbHOM ITPOT' PAMMBI

1.1. [lesqb ocBoOeHM s TUCUUILIMHBI

- ¢popmupoBanue y oOydaromuxcs o0menpodeccuoHaIbHBIX KOMIIETEHIINI B 00J1aCTH MPOEKTUPOBAHUS
Y DKCIUTYaTallMH PAAHOTEXHUUYECKUX CPEICTB Mepeiadn, MpuemMa u 00padOTKH CUTHAJIOB.

PE3YJIbTATAMU

1.2. Ilepeyens MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILIMHE

OCBOEHMAA

Koa n Koj 1 HauMeHOBaHue IlnanupyemMble pe3yJbTaThl 00y4eHHs 110 OcHoBanHe

HAHMEHOBAHME HHIUKATOPA AUCHUILIHHE (IIC) *nnn
KOMIIeTEeHIHT JOCTUKEHUSI KOMIIeTeHIIMHI gioie;ﬁz;’:ﬁg

OIIK-1. Criocoben | MOIIK-1.1. 3naer u ymeet 3HaeT: pyHIaMEHTAIbHBIE 3aKOHBI

HCIOJIE30BATh HCIIOJL30BaTh B MIPUPOJIBI U OCHOBHBIC (PU3UUCCKHE U

ITOJIOXKEHUS, npodecCHOHATEHON MaTeMaTUYECKHUE 3aKOHBI 1 METOII

3aKOHBI U METOABI | JESATETLHOCTH HaKOIUJICHUS, TIepeaaun U 00padboTKH

€CTECTBEHHEIX (hyHIaMEHTAIbHBIC 3aKOHBI nHpOpMaIuU

HayK " MIPUPOJIBI U OCHOBHBIE YMeeT: HCIIONB30BaTh B

MaTEeMaTHKH ISt
penieHus 3aaa4
WHKEHEPHOU
JEeSITeTbHOCTH

¢usnyeckue u
MaTeMaTHYeCcKHe 3aKOHbI 1
METOAbI HAKOIIJICHUS,
nepesavyn 1 00paboTKH
nHpOpMaITUN

npodeccnoHabHOM A TETbHOCTH
(dyHIaMeHTaIbHbIC 3aKOHBI PUPOJIBI U
OCHOBHBIE (hU3UYECKUE U
MaTeMaTHYeCKNE 3aKOHBI U METOJIbI
HAKOIUICHUS, TIepeiaunl U 00padOTKH
HHpOpMaIIH

Baaneer: HaBbIKAMH  NPUMEHEHHS
METOJI0B MAaTeMaTHKH Ui aHajdu3a M
MOCTPOCHUSI MaTeMaTHYECKHX MOJeIeH
Pa3IMYHBIX MPUKIAIHBIX 32249

HUOIIK-1.2. [lpumensier
€CTEeCTBEHHOHAYYHbIE U
OO0IIeMH)KEHEPHBIE 3HAHUS,
(bu3ndyeckue 3aKOHBI U
MaTeMaTHYeCKHE METOIbI
JUTSL peIeHus 3a/1a4
TEOPETHYECKOTO
NPHUKJIAJHOTO XapaKkTepa

3HaeT: MaTeMaTHYECKU METONIBI IS
pelIeHns 33724 TEOPETHIECKOTO U
NPHUKJIAJHOTO XapakTepa

YMeeT: NpUMEHSTh €CTECTBEHHOHAYYHBIC
1 OOIICUHKXCHEPHBIC 3HAHUS,
(bu3NYecKre 3aKOHBI ¥ MAaTEMaTHIECKHE
METO/IBI JUIS PEIICHHUS 33184
TEOPETHYECKOTO ¥ MPUKIIAJHOTO
XapakTepa

BJiajeer: HaBBIKAMH TIPUMCHEHHS
METOZ0B MATEMATHUKHU JUIS aHAIIN3A U
MOCTPOEHUS MATEMATHIECKUX MOJIEIICH
Pas3INIHBIX MPUKIAIHBIX 3a1aY




2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuumimHa OTHOCHTCS K 00s3arenbHOil yactu bioka 1. JlucuumiimHbl (MOAYIH) HPOrpaMMbl
OakanaBpuata (Moyab MaTeMaTUKU U HHPOPMATHKH (MH(POPMAIIMOHHBIA MOJTYJIb)).
OcBoeHHe TVCHUILIMHBI OCYLIECTBIsIETCS B 1 ceMecTpe OvHas U 3a04Hasi GopMbl 00yICHHUS.

JMCUUIIIMHBL, JUIS KOTOPBIX HEOOXOIMMBI 3HAHMs, YMEHHs, HAaBBIKM, HOpPHOOpETaeMble B
pe3yJIbTaTe U3YYEHHUS JAHHOW AUCUUIUINHDI!

- MaTemaruka

- Teopust BeposiTHOCTE M MaTeMaTU4YECKas CTaTUCTHUKA

- ®uznka

- DJEeKTPOTEXHUKA U FJICKTPOHHUKA




3. CTPYKTYPA U COAEP/)KAHUE JTUCHUIIJIMHBI

OO6mast Tpya10EMKOCTh TUCHUILIMHEI cocTaBiseT 2 3.e. (72 4yaca), ux pacnpeercHue Mo BHIaM

paboT U ceMecTpam MpeICTaBICHO B TaOIUIIE.

Bujbl yueOHBIX 3aHATHI H pad0ThI 00y4ar0IMXCS

TpyroeMkocTb, yac

®opMaTt u3yuyeHHs JMCHUIIMHBI (TPaJIULMOHHBIN WU C
WCTIOJIH30BAHNEM 3JIEMEHTOB AJIEKTPOHHOTO O0YUYECHHS)

TPaAMLIMOHHBIH C UCIIOIB30BAHUEM
HJIEMEHTOB 3JIEKTPOHHOTO 00y4YeHHUs

O01ast TPY10€eMKOCTh THCHUTIITHHBI 12
KonTakTHasi padoTa 00y4alommxcs ¢ NpenojaBarTejeM 1o 32/10
BH/IaM Y4eOHBbIX 3aHATHH (BCero), B T.4.:

3aHSITHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YICOHbIC 12/4
3aHSTHS, TPElyCMAaTPUBAIOLINE PEUMYIIECTBEHHYIO Mepeiady

ydeOHol nH(MOpMAIIUHU TIe1arOrMYeCKUMH PaOOTHIUKAMH )

3aHATHS CEMHHAPCKOr0 THIA (CCMHHAPHI, IPAKTHYCCKHUE 20/6
3aHSTHS, TPAKTUKYMBI, KOJUIOKBUYMBI i HHBIC aHAJIOTUYHBIC

3aHATHUA)

CamocrosiTesibHas padoTa Bcero, B T.4.: 40/ 58
CaMonoJroToBka o TeMam (pasaenam) AUCHUIIINHBI 40/ 48
BrinorHeHHE KOHTPOJIBLHOM pabOThI /KOHTPOIbHAS paboTa -/10
KoHTpoJb (4achbl Ha IK3aMeH, 3a4€T) -14
IIpomexyTouHAas aTTeCTALMSA 3auer

[Ipumeuanue: -/- coomeemcmeenno 0Jisk OUHOU, 3A04HOU POpM 0OYUeHUs.



3.1. Coaep:kaHue THCHHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaMm, 1131 ctyaenTos OUHONW ®OPMbI OBYYEHU S

IInannpyemble

Bujbl yue0Hol padoThI

(xoHTpO/MpYeMmBbie) KonrakTHas padora
pe3yJbTaThbl 0CBOEHHS: g
Ko/ opMupyemMoii & :‘-; o 2. E g .
KOMIIeTeHIH H TR TR [T, T gi - § ;i 5 :} ®opmbl IPoBeeHNs Y1eOHOH PadoThI
HHIUKATOPbI = e = g g
JOCTHKEHHS = SHE E E 5 .é
KOMIIETCHIIHA E lg lg = = E S
T BRI ER | S
1 cemect
OIIK-1: Tema 1. luddepenunanbHoe ucHucjieHue PyHKUMU OTHOM 6 Jlekums-suzyanuzanus (B T.4. B OUOC)
NOIIK-1.1, nepeMeHHOI:
HOIIK-1.2 1. OcHOBHBIE MOHATHS U TEOPEMBI
2. BeluncieHue TPOU3BOTHOMN
3. Hdudodepenumnan GpyHKuum
4. Ilpou3BoJHBIE BBICIINX HOPSAKOB
5. TIpasuno Jlonurans
IIpakTuyeckoe 3anaTue Nel. Berancinenue npenenos GyHKIMN 10 3akperuieHre TeOpeTHIECKOro MaTeprana. Penenue 3amauq.
OJTHOM epeMEHHOM Pa3IMIHBIMU METOAAMHU CocraBiieHHE CIIPAaBOYHUKOB
IMpakTuyeckoe 3ansaTHe Ne2. BrruncieHue npou3BoHbIX
CIIOXKHBIX (DYHKITHI
IMpakTuyeckoe 3anaTue Ne3. Jluddepenunpoanne GpyHkuuii
IIpakTnyeckoe 3anaTHe Ned. Mccnenosanne QyHKIuil 1
MOCTpPOEHHE rPpadHKOB
Ipakruyeckoe 3ansaTe Ne5. [Ipasuo Jlomurans.
JuddepennnpoBanue GyHKINH OIHONW IEpeMEHHON
CamocrostensHas paboTa 20 N3ydyenue y4eOHBIX MaTepHaJIOB 110 KOHCIEKTaM ayIUTOPHBIX
3aHATUI 1 y4eOHBIM — METOANYECKUM Hocobusm. Pemenne
JIOMAIIHUX WHIUBHIYaJIbHBIX 3alaHUI
OIIK-1: Tema 2. HeonpeaenéHHBII HHTErpaI 6 Jlexums-susyanuzanus (B T.4. B 9M1OC)
HNOIIK-1.1, 1. OcHOBHBIE TIOHSITUSI K TEOPEMBI
NOIIK-1.2 2. 3aMeHa NepeMeHHOW M UHTETPUPOBAHHUE 1O YACTSIM B
HEOTPEICIICHHOM HHTETpae
3. Uurerpaist oT GyHKINH, COAEPIKAIINX KBAAPATHBII
Tpex4JeH
4. Wuterpaisl OT JpoOHO - palMOHAIBHBIX QYHKIHH




ILnannpyembie
(KOHTpOJ/IMpYeMbIe)

Bujpl yueoHo# padoThl

KonTakTHas pagoTa

pe3yabTaTbl OCBOCHHUSA: g
Ko opMupyemoii < % o g @ E g i
KOMIIETEHIHH 1 Haumenopanme pasieron, rem g‘.: E ’“;, g5 | 38 ; @DopMbI IPoBeAeHNUs Y4eOHOI paGoThI
HHINKATOPBI = S = S g S
JOCTHIKEHUS. = s g 5 E E 8
KOMIeTeH i 5 S 'S ZE S =
LR LR
5. UHrerpainsl OT TPUrOHOMETPUUECKHUX (DYHKLIUH
IIpakTuyeckoe 3ansitme 6. Meroapl HMHTETPUPOBAHUS B 10 3akperuieHre TeopeTHIecKoro Matepuaina. Pernenue 3anad.
OTIpeZIeIEHHOM HHTErpae CocraBiieHHE CIIPaBOYHUKOB
IpakTuyeckoe 3aHaTHe 7. VHTerpupoBaHHWE MPOCTEHUIIHX
npobeit 1, 2, 3 Tumos
IpakTuyeckoe 3anmsaTue 8. HHTerpupoBanme ApoOHO-
panroHaIBHBIX byHKIIHA METOIOM HEOTPEICIICHHBIX
MEepEMEHHBIX
IIpakTHYeckoe 3aHATHE 9. Wurerpuposanue
TPUTOHOMETPUUECKHUX (DYHKLIHUI
IMpakTuyeckoe 3ansarue 10. uTerpuposanue GpyHKuni
CamocrosrTensHas paboTta 20 W3yuenne yueOHBIX MaTEpUaIOB IO KOHCIEKTaM ayIUTOPHBIX
3aHATHH U y4eOHBIM — METOJIMYECKUM 1ocobusM. Penienne
JIOMAIIHAX UHIUBHIYaJIbHbBIX 3alaHUH
HUTOI'O 3a 1 cemecTp 12 20 40




(I’OpM]:I U KPUTEPHUH TCKYLIECT0 KOHTPOJIA YCII€EBAECMOCTH (TeXHOJIOFI/I‘lCCKaﬂ KapTa, O4Hast (])opMa Oﬁy‘leHHﬂ)

DopMbI TEKYLIEr0 KOHTPOJISI KonnyecTBo KOHTPOIBHBIX TOYEK KomnnuecTBo 6aiuioB 3a 1 KOHTP. Makc. BO3M. KOJI-BO 0ajioB
TOYKY
Pemrenure 3a1a4 Ha IPAKTUYECKHUX 3aHATHAX 10 3 30
JloManiHue WHAWBUIYAIBHBIC 3aJaHUs 2 15 30
KoHcnekT nekuuit. 6 2 12
CocraBlieHHE CIIPAaBOYHHUKOB 3 6 18
TBopueckuii pedTHHT (ydacTue B KOH(QEpEeHIUIX, OJIMMIINAAX U T.I1.) 1 10 10
Hroro 100 6a110B

®opMa NpoBeIeHHs YciaoBus gomycka IIIxanbl OLIEHKH YPOBHS
NMPOMEKYTOYHOM aTTeCTANU c¢()OpMHPOBAHHOCTH Pe3yJbTATOB IIIxana oleHKH YPOBHS 0CBOCHHUS JMCHUTNIIMHBI
00yueHust
YpoBHeBas mkana 100 6anpHas 100 6anpHas 5-0ammpHas mKana, HenudpepeHInpo
OLICHKU KOMIICTCHIIUI mkana, % mKana, % g depeHIpoBanHas oleHKa/0au BaHHAsl OLICHKA

3auer JIOITYCKaloTCs BCE JIONIOPOTOBBIN Huxe 61 Huxe 61 «HEYJIOBIICTBOPHUTEIBEHOY / 2 HE 3aYTEHO
(10 HAKOTIUTETFHOMY PEHTHHTY FLITH CTYZIEHTBI TTOPOTOBEIH 61-85,9 61-69,9 «yJIOBJIETBOPHUTENHHO» / 3 3a4TEHO
KOMITBIOTEPHOE TECTUPOBAHHUE) 70-85,9 «xopormioy / 4 3a4TEHO

TTOBBIIICHHBII 86-100 86-100 «OTIIUIHOY / 5 3a4TEHO
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3.2. ConepskaHue AMCHHMILTHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, s cTyaenTos 3SAOUHON ®OPMbI OBYUYEHUA

Inanupyembie Buasbl yueoHoii padoThI DopmbI
(RoHTpOMpYeMbIe) KonTakTHas pagora CamocTosiTenbHas padoTa TEKYIero
pe3yJIbTaThl OCBOQH?H. dopMbI opranmzamumn KOHTPOJISL
Ko/ opMupyemMoii ) I ® . "
KOMIIETEHLIUH 1 g Z 8 g g OPMBI IPOBEICHIS KOHTAKTHOM | CaMOCTOSITEeTbHOM (HauMeHOBaHUE
= = 12 .
e HanmeHoBaHHe Pa3/IesIoB, TEM > g Sz upaﬁoTu : 3 padoThI OLIEHOYHOT'0
MOCTHIKEHHST £ E g EE JIEKIIMIi, 1a00PaTOPHBIX, = CpeACTBa)
KOMIIEeTEeH U 5 Lg lg C% E NPaAaKTHYECCKUX 3aHATHH -]
= S = 23
= =
1 cemecTp
OIIK-1: Tema 1. luddepennnansnoe 2 2 Jlexuus-Busyanusanus (B T.4. B 29 CaMoCTOsTENIbHOE U3yUECHUE Bremonaenne
NOIIK-1.1, ncunciaenne GyHKIUH OTHOM SH1OC). TEMBI KOHTPOILHOM
HOIIK-1.2 nepeMeHHoi IIpaxtiyeckoe 3ansrue Nel-5 paboThI
TectupoBaHnue 1o
TeMe
OIIK-1: Tema 2. Heonpene1éHHbII HHTErpai 2 4 Jlexuust-uzyanusanus (B T.4. B 29 CamocrosTensHOe n3yyeHne | BrpInoiHeHne
HOTIK-1.1, SUOC). TEMBL KOHTPOJIBLHON
HOIIK-1.2 IMpaxtuueckoe 3anstre Ne6-10 paGoThI
TecTupoBaHue 1o
TeMe
HUTOT'O 3a 1 cemecTp 4 - 6 58

@opMbl M KPUTEPHHU TEKYIIET0 KOHTPOJIS YCIeBaeMOCTH (TEXHOJIOrHYecKas KapTa, 3a04Hast popMa 00yueHus )

®opMBbI TEKYLIEro KOHTPOJIst

KonuuecTBo KOHTPOJIBHBIX TOUEK KomnnuectBo 6a/u1oB 3a 1 KOHTP.

Makc. BO3M. KOJI-BO OaJIJIOB

TOUKY
KonrponbHas padbora 1 60 60
TectupoBanue 1o Temam 1,2, 2 20 40
100 6aa10B

I xajasl OLICHKH OBHSA
®opma npq‘BeueHnﬂ Yenosus nonycka copMupOBAHHOCTH pe3yﬂZ$aTOB oByyenns IIIxa/ja oueHKH YPOBHSI OCBOEHMS TUCHUIINHBI
NMPOMEKYTOYHOM aTTecTaluu
VYpoBHeBast mkana 100 GanbHast 100 GanpHas 5-6ampHas mkana, Heaud GhepeHIpoBa
OLIEHKH KOMIIETEHIUI mkana, % mkana, % nuddepeHImpoBaHHas OleHKa/6aut HHasl OLIEHKA
3aueTr JIOIIyCKarOTCs BCE JIOTIOPOTOBBIN HIKe 61 HIKe 61 «HEYIIOBIICTBOPHUTEIBLHOY / 2 HE 3a4TECHO
(110 KOMIIBIOTEPHOMY TECTHPOBAHMIO) CTYICHTBI MOPOTOBBI 61-85,9 61-69,9 «YIOBJICTBOPUTEIHHOY / 3 3a4TEHO
pH yCI0BUH 3ALIMUTHI 70-85,9 «xopomioy / 4 3a4TEHO
KOHTPOJILHOU PabOThI MOBBIIIIEHHBIH 86-100 86-100 «OTJIMYHO» / 5 3a4TEHO




4. METOIWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACIATLITAHBI

4.1. O6mme MeToAMYECKHE PeKOMEHAAIMHU MO0 OCBOEHHUIO TMCUHMILIMHBI, 00pa3oBaTe/ibHbIe
TEXHOJIOTHH

JlucuuIuinHa — peanu3yercss IMOCPEACTBOM  IIPOBEACHUS  KOHTAaKTHOW  paboThl  C
oOyJaromuMucs (BKJIIOYasi MPOBEJCHNUE TEKYILEro KOHTPOJISl YCIIEBAEMOCTH ), CAMOCTOSITEIbHON PaboThI
o0yyJaroImuxcs U NPOMEXYTOYHOM aTTeCTalluu.

KonraktHass paboTa MOXeT OBITh ayIMTOPHOH, BHEAYJUTOPHOW, a TakXe MPOBOIUTHCS B
AJICKTPOHHOU HWH(MOpPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (mamee - DHMOC). B cimydae
MPOBE/ICHUSI YacTU KOHTAKTHOM paborel mo auciumuimHe B DMOC (B COOTBETCTBHM C pPacHHCAHUEM
y4eOHBIX 3aHATHI ), TPYA0EMKOCTh KOHTaKTHON padoTta B DMOC skBUBajIeHTHA ayTUTOPHOU padoTe.

[Tpu nmpoBeneHnK y4eOHBIX 3aHATHH MO AUCHUIUIMHE 00ECIIeUYMBACTCS Pa3BUTHE Y 00yUaIOIINXCS
HaBBIKOB KOMAaHJHOW pPa0OThl, MEXKIMYHOCTHOW KOMMYHHMKAIMM, HPUHATHS PpEIICHUH, JIHIEePCKUX
KauecTB (BKJIOYasi IPOBEJACHHWE MHTEPAKTUBHBIX JIEKLIMHA, TIPYNIOBBIX JUCKYCCHUH, POJIEBBIX WID,
TPEHUHIOB, aHAJIN3 CUTYallMd M UMUTALMOHHBIX MOJEJEH, penogaBaHue TUCHMILIMHBL B popme Kypca,
COCTaBJICHHOI'O Ha OCHOBE PE3yJIbTaTOB HAyUHBIX MCCJIEI0BAaHUM, IPOBOAUMBIX YHHUBEPCUTETOM, B TOM
quciae C Y4YETOM DPETrHOHAIBHBIX OCOOCHHOCTEH NpO(ecCHOHANbHON JESITEeIbHOCTH BBIYCKHUKOB U
notpeOHOCTEl paboToaaresei).

[IpenoaBanve IUCHMILIMHBI BEAETCS C NPUMEHEHHMEM CJEIYIOLUX BHJIOB 00pa30BaTeNbHBIX
TEXHOJIOTUI:

- OaJUIbHO-PEUTHHIOBasi TEXHOJIOT Ul OLIEHUBAHMUS;

- DJICKTPOHHOE OOyUYCHHE;

- mpo0ieMHOe 00yUYeHUE;

- pa300p KOHKPETHBIX CUTYaLIUH.

JUis oueHKM 3HaHWUN, YMEHUH, HAaBBIKOB M YPOBHA C(OPMHPOBAHHOCTU KOMIIETEHLUHU I10
JUCHUIUIMHE TPUMEHsETCS OaluIbHO-PEUTHHIOBAasl CHUCTEMa KOHTPOJIE U OIEHKH YCIEBAaeMOCTH
CTyIeHTOB. B oCHOBY OanibHO-pEHTHHIOBOM CHCTEMBI IOJIOKEHBl MPUHIMIIBI, B COOTBETCTBUH C
KOTOpbIMH  ()OPMUPOBAHUE PEHUTHHra CTyJEHTa OCYIIECTBISETCS B XOJA€ TEKYIIEro KOHTPOJIS
ycreBaeMocTH. MakcumanbHoe KoJmuecTBo 6amioB B cemectpe — 100.

[Io wrToram Tekymiell ycleBaeMOCTH CTYAEHTY MOXKET ObITh BBICTaBJI€HA OIIEHKA 10
IIPOMEKYTOUYHOM aTTecTallil B COOTBETCTBUM 3a HaOpaHHbIMH 3a ceMecTp Oamuiamu. CryneHTam,
HaOpaBIIUM B XOJ€ TEKYILEro KOHTPOJIA ycmeBaeMocTH mo aucuumiauHe ot 61 go 100 OGamioB u
BBIMOJIHUBUIMM BCe 00s3aTeNbHbIE BHUJAbl 3alJIAHMPOBAHHBIX Y4E€OHBIX 3aHATHUH, IO pPEIIEHUI0
npenojaBaTesns 0€3 MPOXO0XKJIEeHUSI MPOMEKYTOUHOM aTTeCTAallMU BBICTABIISETCS OIIEHKAa B COOTBETCTBUU
CO LIKAJION OLIEHKH PEe3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI.

Pesyabrar o00ydeHust cumrtaercsi cGOpMHPOBAHHBIM (NOBBILNIEHHBIH YPOBEHb), €CIU
TEOPETUYECKOE COJIep)KaHWE Kypca OCBOCHO IIOJHOCTBIO; MPHU YCTHBIX COOECEOBAHUSAX CTYAEHT
MCYEpIbIBAOIIE, IOCIEI0BAaTeIbHO, YE€TKO M JIOTHYECKH CTPOMHO H3/araer y4deOHBIM MarepHal;
CBOOOJTHO CIIpaBJII€TCS € 3a/ladaMi, BOIPOCAMU M APYTUMH BUAAMU 3a/laHUH, TPEOYIOINX MPUMEHEHUS
3HaHWH, UCTOJIb3yeT B OTBETE JOMOJHHUTEIBHBIA MaTepuai; BCe MPEAyCMOTPEHHBIE paboueil yueOHOM
IpOrpaMMoOil 3a/JlaHusl BBIIIOJHEHBI B COOTBETCTBHM C YCTAHOBJICHHBIMH TpPEOOBaHMUAMH, CTYAEHT
CHOCOOEH aHAIM3UPOBATh MOJYYEHHBIE PE3YNbTAThI; MPOSBISET CaMOCTOSTEIBHOCTh MPHU BBINOJIHEHUN
3aJJaHUH, KaueCTBO MX BBIIOJHEHMUs OILIEHEHO uucioM OamwioB oT 86 10 100, 4yTO COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(DOPMHUPOBAHHOCTHU PE3YIHTATOB O0yUEHUSI.

Pesynbrar o0O0ydeHusi cuuTaerca c(poOpMHpPOBAHHBIM (NOPOrOBbIM YPOBEHb), €CIHU
TEOPETUYECKOE COJepkKaHHEe Kypca OCBOCHO IOJHOCTBIO; MPU YCTHBIX COOECEeOBAaHUSIX CTYIEHT
MOCJIeI0BAaTENbHO, YETKO U JIOTHUECKH CTPOMHO M3naraeT y4eOHbI MaTepua; CIpaBiIseTcs ¢ 3a/la4aMu,
BOIIpOCAaMHM M JPYTMMM BHMJIAaMU 3aJaHui, TpeOyIOIIMX NpUMEHEHUs 3HAaHUM; BCE MPEAYyCMOTpPEHHBIE
paGoueii yueOHOM mporpaMMmoil 3agaHMs BBINOJHEHBl B COOTBETCTBUM C YCTaHOBJICHHBIMH
TpeOOBaHUSAMHU, CTYIEHT CIOCOOEH  aHaIM3UpOBaTh  IOJIYYEHHbIE  PE3yJbTaTbl;  MPOSBISIET
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CaMOCTOATCIIBHOCTD ITPH BBINNOJIHCHUN 38.,[[21HPII>1, Ka4yC€CTBO HX BBIIIOJHCHHA OLCHCHO YMCIOM 6aJIJIOB oT
61 10 85,9, 9TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH PE3YJIHTATOB OOYUCHHS.

Pe3yabTraTr 00y4eHHsi cuMTaeTcsi Hec()OPMHMPOBAHHBIM, €CIM CTYACHT IPU BBIIOJIHEHUH
3alaHuil HE JEMOHCTPHpPYET 3HaHUN ydeOHOro Mmarepuana, JOMYCKaeT OMIMOKH, HEYBEpeHHO, C
GOHBHJI/IMI/I 3aTPYAHCHUAMU BBIIOJHACT 3aJjaHUsl, HC JCMOHCTPUPYCT HCOGXO[[I/IMBIX YMGHHﬁ, KadyeCTBO
BBITIOJTHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHMSM, KayeCTBO HMX BBINOJHEHUS
OLIEHEHO YMCJIOM 0ajIoB HUXE 61, YTO COOTBETCTBYET 10IIOPOTOBOMY YPOBHIO.

4.2. MeToun'{ecmle YKazaHus I oﬁyqalomnxca M0 OCBOCHMIO JUCHMIIJIMHBI HA 3aHATUAX
JEKIIMOHHOI'0 THIIA

HGKHI/IOHHHﬁ KypC npcamnojaract CHCTCMATU3UPOBAHHOC HN3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEeMaTHYEeCKOro InraHa. B X0J€ JCKIHMOHHBIX 3aHATHH PACKPBIBAIOTCA 0a3o0BEIE BOIIPOCBI B paMKax
KaX(HOﬁ TEMbI JHUCLHMIIIIMHBI. O003HAYAIOTCS KIIFOYEBBIC ACIICKTHI TEM, a TAaKXKC ACIAaI0TCA aKICHTHI Ha
HauoOosee CIOXKHBIE M Ba)KHBIE ITOJIOKEHUS HU3ydyaceMoro marepualia. MaTepI/IaHH HGKHHI;'I SABJIAIOTCS
OHOpHOfI OCHOBOM JJIA IIOATOTOBKH 06yqa101u1/1xcs1 K HPaKTHYCCKUM 3aHATUAM W BBIIIOJTHCHHA 3aI[aHI/Iﬁ
CaMOCTOSITeILHOM pa6OTBI, a4 TaK¥XC K MCPOIPUATHAM TCKYLICIO KOHTPOJA YCIICBAECMOCTH U
HpOMe)I(YTOIIHOfI aTTeCTallvu 110 JUCHUIIJINHE.

B X0A€ JICKIIMOHHBIX 3aHATUH HCO6XOI[I/IMO BCCTH KOHCICKTHPOBAHHC yqe6Hor0 Martepuajia.

Bo3moxHO BCACHNUEC KOHCIICKTA JIGKHI/Iﬁ B BUJI€C UHTCIIJICKT-KapT.

4.3. MeToanyecKue yKa3aHus AJs 00y4alomuXcs M0 OCBOEHUIO TUCHMIIJIMHBI HA 3aHATUIX
CEMUHAPCKOI0 THIA

[IpakTudyeckue (CeMUHApPCKWE) 3aHATUS TPEACTABIAIOT COOOW JIETANIM3ALUI0 JIEKIMOHHOTO
TEOPETUYECKOI0 MaTepuasia, IPOBOJATCS B LENSX 3aKpEIUIEHUs Kypca U OXBaThIBAlOT BCE OCHOBHbBIE
paznenbl. OCHOBHOHM (hOpMOI TIPOBEICHMSI CEMHHAPOB M MPAKTHYSCKUX 3aHATUH SBIISETCS OOCYXKICHUE
Haubosiee MPOOJEMHBIX M CIOKHBIX BOIPOCOB 110 OTJEIbHBIM TEMaM, a TakKe pelleHHe 3a1a4y U pazoop
MPUMEPOB M CUTYAIMI B Ay TUTOPHBIX yCIOBUSX.
[IpakTHyeckue (CeMUHAPCKUE) 3aHATUS 00YYarOUIUXCsl 00eCTIeYMBAIOT:
- IPOBEPKY M YTOYHEHUE 3HAHUH, TIOTyYeHHBIX Ha JICKIINSX;
- NOJydYeHHE YMEHHMH M HaBBIKOB COCTABJIEHUS JOKJIAJO0B M COOOLIEHHUH, OOCYKIEHHS BOIPOCOB IO
y4eOHOMY MaTepHuany AUCIUTUINHBL,
- TOJBEJIEHHE HTOrOB 3aHATUI 1O PEUTUHIOBOW CHUCTEME, COIIACHO TEXHOJOIMUYECKOW KapTe
JMCIUTUTAHBIL.

4.4. MeronnuyecKkue yKa3aHus M0 CAMOCTOSITeIbHOM padoTe 00y4aromuxcs

CamocrosTenbHas paboTa obecreunBaeT MoJAroTOBKY 00ydaroerocs K ay IMTOPHBIM 3aHATHIM U
MEPOIPUATHSIM TEKYIIEr0o KOHTPOJS M IPOMEXKYTOUYHOH aTTecTald [0 HM3y4yaeMoOW JMCLMILIMHE.
Pe3ynpTaThl 3TOH MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOy4arolllerocs Ha 3aHATHAX U B KauecTBe
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IpYruX (OpM TEKYILEro KOHTPOJISL.

[Ipy BBIMOMHEHMM 3aJaHUN JUISI CAMOCTOSTENIBHOM pPabOThl PEKOMEHJIyeTcsi IMpopadoTka
MaTepUaloB JIEKIIUI MO KaXJOM IPOWIECHHOM TeMe, a TAKXKE H3Y4eHHE PEKOMEHAYEMOM JIMTEpaTyphl,
npencraBieHHol B Paznene 5.

B nmpomecce camocToATenbHOM pabOThl NpU  HU3YYEHUH JAMCUMUIUIMHBI CTYIEHTHI MOTYT
UCMOJb30BaTh B CIEHUATU3UPOBAHHBIX AYJUTOPUSAX JUIS CaMOCTOSATENBHOW pPabOThl KOMIIBIOTEPHI,
o0ecneuynBamIIeMy JOCTYI K MpPOTpaMMHOMY OO€CIeYeHHIO, HEOOXOAUMOMY ISl HW3Y4EHHUS
JTMCLUIUIMHBL, a TaKXe JOCTYI 4epe3 MH(POPMAIMOHHO-TEIEKOMMYHUKALMOHHYIO ceTh «/HTepHeT» K
ANEKTPOHHONW HH(pOpMaMOHHO-00pa3oBarenbHo cpene yHuBepcurera (OMOC) u  3neKTpoHHOM
oubnuoreynoit cucreme (OBC), rae B 3JIEKTPOHHOM BHJE pacmojaratoTcss ydeOHble M Yy4eOHO-
METOJIMYECKUE MaTepuajbl, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBI JUIS CAMOCTOSTEIbLHOW paboThl MpH
U3Y4YEHUH JUCLMILINHBL.

st oOyuaromumxcs 1mo 3a049Hoi hopMe 00ydeHHUs CaMOCTOsITENIbHAsT padoTa SIBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU AEATEIbHOCTH.
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5. YUEBHO-METOJMWYECKOE W HWH®OPMALIMOHHOE OBECIEYEHHUE
JUCLMUIIIAHBI

5.1. IlepeyeHb OCHOBHOW W [JONMOJHHUTEJbHOH Y4eOHOH JHMTEPATypbl, HEOOXOAUMON 1Jisi
OCBOCHMS TUCHHUIIUHBI

Bes nurepartypa, BKIIIOUEHHAs B JIaHHBIM TIEPEUYCHb, MPEJCTABICHA B BHUJEC JJICKTPOHHBIX
pecypcoB B 3eKTpoHHOM Onbimoreke ynuepcurera (ObC).

Jlutepatypa, wucmonbp3yemass B TI€YaTHOM BHJE, TMpEJACTaBlIcHA B HaydyHOW OHUOIHOTEKE
yHUBepcuTeTa B 00bemMe He MeHee 0,25 SK3eMILISIpOB Ha OJTHOTO 00yJaroIierocs.

OcHoBHas1 JiUuTEpaTypa:

1. KpaTkuii Kypc BBICIIeH MAaTEMATHKU [ DJIEKTPOHHBIN pecypc] : yueO. i1 By30B 10 HAIIPABICHUIO
noarot. "Oxonomuka" / K. B. banaun [u np.] ; mox o6m. pea. K. B. banauna. - 2-¢ uzn. - JlokymeHT
Bookread2. - M. : Jlamkos u K, 2017. - 512 ¢. - Pexxum goctyna:
http://znanium.com/bookread2.php?book=415059.

2. MaremaTHKa B IpUMEpax | 3ajauax [ DIEKTPOHHBIN pecypc] : y4uel. mocodue i By30B IO TEXH.
cnenuansHocTsM / JI. H. XKyp6enxo [u np.]. - Joxyment Bookread2. - M. : UHOPA-M, 2016. - 372 c. -
Pexxum noctyna: http://znanium.com/bookread2.php?book=484735.

3. YuebHo-MeToAn4eCcKOe mocodue no qucuuiinie "Maremarudeckuit aHanu3" [DIEKTPOHHBIN pecypc] :
g TexH. HanpasieHuit BO: 09.03.01 "Uudopmartuka u Berauci. texauka', 09.03.02 "Uudopm.
cuctemsl 1 Texnosoruu", 09.03.04 "Iporp. umxenepus", 11.03.01 "Paguorexnuxa", 11.03.02
"NnpoxoMMyHHKAIl. TEXHOJIOTHH U cucTembl cBs3u'", 15.03.02 "TexHou. mamuHbl 1 060pyaoBanue",
27.03.05 "NunoBatuka", 43.03.01 "Cepsuc" / [ToBosk. roc. ya-T cepuca (PI'BOY BO "TIBI'YC"), Kad.
"Boicur. matematuka" ; coct. FO. C. Jlanunosa. - Jlokyment Adobe Acrobat. - Tonbsttu : [IBI'YC, 2018.
- 783 Kb, 79 c. - Pexxum noctyna: http://elib.tolgas.ru

4. lllepmnes, B. I'. Matemaruueckuit aHanu3. COOpHUK 3a/1a4 ¢ pelIeHUus MU [ DNeKTpOHHBIN pecypc] :
yue0. mocoOue UIsi CTYJICHTOB BY30B 10 HampaiieHuio moaroT. 38.03.01 "Oxonomuka" (kBamuduxaims
(crenenn) "0akamaBp") / B. I'. lllepmnes. - JJokyment Bookread2. - M. : UH®PA-M, 2018. - 164 c. : u.

- Pexxum noctyna: http://znanium.com/bookread2.php?book=958345.

5. lllumaues, B. C. Bricmias matemaTuka [ DnekTpoHHbIH pecypc] : yael. mist By3oB / B. C. [llumaues. -
HokymeHT Bookread2. - M. : UHOPA-M, 2015. - 479 c. : un. - Pexxum nocrymna:
http://znanium.com/bookread2.php?book=469720.

6. [llunayes, B. C. Matematnueckuii ananu3. Teopus U MpakTuka [ DIEKTPOHHBIN pecypc] : yueo.
rmocobue JuIs By30B 10 crienuainbHocTd "[Ipukian. maremaruka" / B. C. llunaues. - 3-e u3n. - JlokymeHT
Bookread2. - M. : THO®PA-M, 2015. - 350 c. : ui. - Pesxxum gocryma:
http://znanium.com/bookread2.php?book=469727#.

JdomonHuTeIbHAS JIUTEpATYypa:

7. baBpun, . U. Beicmas matemartuka [ Teker] : yae0. nns By3os / U. W. baspun, B. JI. MaTpocos. - M. :
BJIAJIOC, 2004. - 399 c. : w1

8. Bricmias MmaTemaruka B ynpaxHeHUsX u 3a1avax [Tekcr] : [yue6. mocobue ans By3oB] : B2 4. U. 1 /11
E. {anko [u ap.]. - 7-e u3n., ucnap. - M. : OHUKC [u np.], 2008. - 368 c. : .

9. Bricmias MaTeMaTuka B ympaKHEHUsX U 3aadax [Tekcrt] : [yae0. mocodue st By3oB] : B2 u. U. 2 / I
E. danko [u ap.]. - 7-e u3x., ucop. - M. : OHUKC [u ap.], 2008. - 448 c. : un.

10. Munopckuit, B. I1. CoopuuK 3ama4 no Beiciiei matemaTuke [ Tekct] : yued. mocobue a1 BTy30B / B.
I1. Munopckuit. - U3a. 15-e. - M. : ®usmaraut, 2008. - 336 c. : ni.

11. Iluckynos, H. C. luddepenunansHoe u uHTerpajibHoe ucuncienus [Tekcrt] : yueb. mocodue st
BTy30B T. 1 / H. C. ITuckynos. - M3x. ctep. - M. : Unarerpan-Ilpecc, 2007. - 415 c. : cxem.
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12. TTuckynos, H. C. luddepernmansHoe u HHTErpaibHOE rcuucienus [ TekcT] : yued. mocobue nms
BTy30B T. 2 / H. C. Iluckynog. - U3x. crep. - M. : UnTterpan-Ilpecc, 2007. - 544 c. : cxem.

13. ITucemennsiit, JI. T. Koncnekt HEKI_[I/Iﬁ o Beiciield Marematuke [Teker] : [B 2 u.] Y. 1 35 nexuutii / 1.
T. Ilucemennsiit. - 9-¢ u3z. - M. : AUPUC-IIpecc, 2008. - 280 c. : cxem.

14. Ilucemennsiit, JI. T. Koncnekt HEKI_[I/Iﬁ o Beiciield Marematuke [Teker] : [B 2 u.] Y. 2 35 nexuutii / 1.
T. IlucemennsIit. - 6-¢ u3z. - M. : AUPUC-IIpecc, 2008. - 280 c. : cxem.

15. [llepmnes, B. I'. Maremarnueckuii aHanu3 [ DJIeKTpOHHBINA pecypc] : yuel. mocoOue i By30B 11O
Hanpasienuto "Dxonomuka" / B. I'. Hlepmines. - Jlokyment Bookread2. - M. : UHOPA-M, 2013. - 287 c.
: W - Pexxum noctyma: http://znanium.com/bookread2.php?book=342089.

Ilepuoguueckas aureparypa

Bectauk bypsitckoro ['ocynapcTtBenHoro yauBepcutera. Maremaruka, MadopmaTtuka
Bectnuk Ka3zaHckoro TeXHOIOTHYECKOTO YHUBEPCUTETA

EcrecTBeHHbBIC M MaTeMaTUYECKHE HAYKU B COBPEMEHHOM MUpPE

N3Bectus Cankr-IlerepOyprckoro rocy1apcTBEHHOTO TEXHOIOTMYECKOTO HHCTUTYTA
MareMaTHKa 1 MaTeMaTHICCKOE MOJCIIMPOBAHUEC

SAREI A

5.2. lIpodeccuonaibHbIe 6a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI, HHTEPHeT-
pecypchl

1. Allmath.ru [OnekTpoHHbIii pecypc] : BCs MaTeMaTHKa B OTHOM MecTe. — PesxxuM JocTyma:
http://www.allmath.ru/. - 3aru. ¢ skpana.

2. Exponenta.ru  [DOnexTpoHHBI pecypc] : oOpasoBar. MaT. caiit. — Pexum ngocryna:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.

3. Math-Net.Ru [DnekrponHblii pecypc] : obmepoc. wmar. mnopran. — Pexum gocryma:
http://www.mathnet.ru/. — 3ar:. ¢ skpaHa.

4.ToToBBlE 3amaud M pelleHus OHJaH [OnekTpoHHBIH pecypc]. - Pexum npocryma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ skpana.

5.Pemienne BbICIIEH MaTeMaTMKM OHJIaH  [DneKTpoHHBIM pecypc]. - Pexum pocryna:

http://mathserfer.com/. - 3ari. ¢ skpaHa.

6. OnekrpoHHas OubaMoOTeuHass cuctemMa IIOBOMKCKOrO TOCYAApCTBEHHOTO YHHMBEPCHTETa CEepBHCA
[OnexTponHsIii pecype]. - Pesxum nocryna: http://elib.tolgas.ru/. - 3armn. ¢ sxpana.

7. DnekTpoHHO-OMONMHMOTEeYHass cucTeMa Znanium.com [DrekTpoHHbId pecype]. - Pexkum mocryma:
http://znanium.com/. — 3aru. ¢ 3kpaHa.

8. DnexTpoHHO-OMOMMOTeUHass cuctema Jlanb [DnekTpoHHBIA pecypc]. - Pexumm  mocryna:
https://e.lanbook.com/books. - 3arm. ¢ sxpana.

5.3. IlporpamMHoOe oGecnieyeHme

Ne HaunmeHnoBanue Ycaosus gocryna
n/n
1 Microsoft Windows 7 13 BHYTPEHHEW CeTH YHUBEpCHUTETa (JIMIEH3HOHHBIN JI0OTOBOP)
2 Microsoft Office Professional Plus 13 BHYTPEHHEW CeTH YHUBEpCHUTETa (JIMIEH3HOHHBIN JI0OTOBOP)
3 Koncynprantllntoc W3 BHYTPCHHEH CeTH YHUBEpCUTEeTa (JIMIICH3MOHHBIN TOTOBOP)
4 CI0 MOODLE 13 000 TOYKH, B KOTOPOI UMeeTCs IOCTy K ceTr IHTepHeT
(JTMLICH3UOHHBIN JIOTOBOP)



http://www.allmath.ru/.%20-%20����
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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6. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

[ToMemieHust NpeACTaBISIOT cO00M ydyeOHBIC ayAMTOPUHM ISl TPOBENCHHS YUEOHBIX 3aHSATHH,
MPEyCMOTPEHHBIX ~ y4eOHBIM IJIaHOM M paboueld mporpaMmol JAUCHUUIUIMHBI, OCHAIlEHHBIE
000pYyJOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

3aHATHA JIEKIMOHHOIO THNA. YueOHbIE ayAUTOPUM [UIsl 3aHSATHH JIEKIMOHHOTO THUIA
YKOMIUIEKTOBaHBI MEOEbI0 U TEXHUYECKUMH CPEICTBAMH OOYUYCHHsI, CIYXKAIIUMH JJISl MPEICTaBICHUS
yueOHol mH(popMaluu (CTallMOHAPHBIE WM MEPEHOCHBIE HaOOPBI JEMOHCTPALIMOHHOTO 000PYAOBAHUS
(TIpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK), Y4eOHO-HATIISITHBIE TOcOOUs (TIPEe3eHTAIMU 110 TeMaM JICKITUH ),
o0ecrneunBaoIe TeMaTHUeCKUe WLTIOCTPAIIMK, COOTBETCTBYIOIIUE JAHHON MpOorpaMMe TUCIUTUIUHBIL.

3aHATHA CEMHUHAPCKOr0 THMA. YdYeOHBbIC ayIUTOPHH [UIsl 3aHITHA CEMHUHAPCKOrOo THUIA
YKOMILIEKTOBAaHbl MEOEbI0 U TEXHUYECKUMHU CpPeACTBAMH OOYYEHHUS, CIY>KAIIUMH JI MpeICTaBICHUS
yaeOHoi nH(popManuu (CTAIIMOHAPHBIC WM TEPESHOCHBIC HA0OPBI TEMOHCTPAIMOHHOTO O0OpYyI0BaHUS
(IpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

IIpomeskyTouHasi aTTecranus. /s mpoBeaeHUST TPOMEXYTOUYHON aTTECTAIlMH 110 JUCIUTUIAHE
UCIOJIb3YIOTCS. KOMITBIOTEPHBIE KJIACChI, OCHAIEHHBIE KOMITBIOTEPHOW TEXHUKOH C BO3MOXHOCTBIO
MOJKIIIOYEHUST K ceTH VHTepHeT W oOecredeHueM JOCTyla B JJICKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNpHyI0 Cpelly YHHBEpCUTETa /WU yuyeOHbIe ayJUTOPHH, YKOMIUIEKTOBAHHBIE MEOEIbI0 U
TEXHUYECKUMH CPEIICTBAMU O0yUCHHUSI.

CamocrosiTeibHast paGora. [lomemeHuss Ans  caMOCTOSITENBHOM — pabOTBl  OCHAIIEHBI
KOMITBPIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOYCHHUS K ceTh «VHTepeHeT» H JOCTYIOM K
ANEKTPOHHOW  HMH(OPMAIIMOHHO-00pa3oBaTeNbHON  cpene  yHuBepcutera. [lns  opraHuzanuu
CaMOCTOSITENTbHOU Pa0OTHI 00yUYAIOIIUXCS UCIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIacChl YHUBEPCHUTETA;

Oubnmuoreka (Meauasan), UMEIoMmas MecTa JiUisi OOYJaroIIUXCs, OCHAIICHHBIC KOMITBIOTEPAMH C
JOCTYTIOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

DyiekTpoHHAsAT UH(OpMANNOHHO-00pa3oBaTe/ibHasa cpeaa yHusepcurera (QUOC). Kaxapiid
oOyJaroluiicss B T€UEHUE BCETo Meproja oO0ydyeHHs oOecreueH WHIAWBUIYaTbHBIM HEOTPaHHMYEHHBIM
JOCTYTIOM K DJIEKTPOHHON uH(OpMannoHHO-00pa3oBaTenbHOil cpeae yHuBepcutera (DHOC)
http://sdo.tolgas.ru/ u3 000 TOYKH, B KOTOpOW HMMeEeTcs JOCTYl K HH(POPMAIMOHHO-
TEJIEeKOMMYHUKALMOHHOU ceTH "MHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

OUOC ynuBepcurera 00ecrneynBaeT:

JIOCTYN K y4eOHBIM IJIaHaM, pabouuM MporpamMmaM JUCHUIUIMH (MOAYJEH), MporpaMMaM MpaKTHK,
ANEKTPOHHBIM YU€OHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHBIM B pabOuyux
MporpaMMax JTUCIUIUTHH (MOJTyJIeH ), MporpaMMax MpPaKTHK;

(dbopMHpOBaHUE 3IEKTPOHHOTO MOPT(HOINO 00yUarOIIErocsi, B TOM YHCIE COXpaHEHHE ero paboT u
OLICHOK 3a 3TH pabOoTHI.

B cnydae peanusanmu o0pa3oBaTenbHONW MPOTPaMMBI C MPUMEHEHHEM SJIEKTPOHHOTO OO0y4YeHWS,
JTUCTAaHIIMOHHBIX 00pazoBarenbHbIX TexHoMoruii DMOC nomOTHUTENHHO 00eCTICUnBACT:

dukcanuioo xoma 00pa3oBaTENBHOrO MpoIecca, pPe3ydbTaTOB MPOMEXKYTOUHOH aTTecTallud U
Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI;

MpoBeJcHNE YUYEeOHBIX 3aHATHH, MPOILEAYP OIEHKH Pe3ylIbTaTOB OOyUYEHUS, peain3amus KOTOPBIX
MpeyCMOTpPEHa C MPUMEHEHHWEM OJJIEKTPOHHOrO OOydeHus, AMCTAaHLUMOHHBIX 00pa30BaTENIbHbBIX
TEXHOJIOTHII;

B3aMMOJICICTBHE MEX]y y4aCTHUKaMU 0Opa3oBaTelIbHOIrO Mpollecca, B TOM YHCIE CUHXPOHHOE U
(W1M) aCHHXPOHHOE B3aUMOJIEUCTBHS oCcpeAcTBOM ceTH "MHTepHet".
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7. OCOBEHHOCTHU OPI'AHMU3AIIU OBYUYEHUA 1JI51 JINL C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMMU 310POBbs 1 UHBAJIMIOB

[Ipn HeoOXxoaumocTH pabouasi MporpaMMa JUCHUIUIMHBI MOXET OBbITh aJalnTUpOBaHA Ui
obecriedeHrss 00pa30BATENBHOTO TPOIECcCa HHBAJIUAOB U JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbS, B TOM YMCJE AJIs AUCTAaHIIMOHHOTO 00ydeHus. [[is aToro Tpedyercs 3asBieHUE CTyACHTa (€ro
3aKOHHOTO MPEJICTABUTENIA) U 3aKII0YEHUE TICUXO0JI0ro-MeAuKo-neaarornueckoin komuccuu (IIMIIK).

B cinydae HeoO6xoauMOCTH, OOy4YarOUIMMCSl M3 4YMCTA JIMI C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH
310pOBbsI (TI0 3aSBJICHUIO O0YYAIOMIETOCs) a JUIi HHBAINIOB TaKK€ B COOTBETCTBHU C MHIUBUAYaJTbHOU
MIpOrpaMMoil peaOuINTallud WHBAIMA, MOTYT MpenjaraTbCsi CIEAYIOLUIUE BapHaHTbl BOCIPHUITHS
y4eOHOM MHPOPMALIUHU C YUYETOM WX MHIWBUAYAIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH, B TOM YHCIIE C
MIPUMEHEHHUEM AJIEKTPOHHOTO OOYyUEHUS U IUCTAHIIMOHHBIX TEXHOJIOTHA:

- JUId JIML C HapyIIEHUSMH 3pEHHs: B IMe4YaTHOW (opMe yBeIWYeHHbIM wpupTOoM; B dopme
AJICKTPOHHOTO JTIOKyMeHTa; B (opme aynuodaiina (mepeBoj; yueOHbIX MaTepHaioB B ayauodopmar); B
nedatHoH ¢opme Ha sA3bIke  bpaiinsd; WHAWBUAyalbHBIE KOHCYJIBTAlMM C  IPHBJICYEHUEM
TudIoCypaIOTIepEBOAUNKA; HHANBUAYAIbHbIE 33JaHUS U KOHCYJIbTAI[UH.

- IS JUI C HapyIIGHUSMH CiIyXa: B medaTHod Qopme; B (popme 3JIEKTPOHHOTO JOKYMEHTa;
BUJICOMATEpHAIIbl C CyOTUTPAMU; HHIMBUIyadIbHbIE KOHCYJIBTALMU C MPUBJICUECHUEM CYpPJOTEPEBOIUNKA;
WH/IMBUYAIbHBIC 3aJJaHUS U KOHCYJIbTALINH.

- JUId JWI] C HApyUICHUSMU OIOPHO-IABUTATEIBHOrO ammapara: B medaTHoil dopme; B dopme
AJIEKTPOHHOTO JIOKYMEHTA; B (popme ayaunodaiina; HHIUBUAYaTIbHBIC 33/1aHUSI M KOHCYJIBTAIUH.
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8. OLEHOYHBIE MATEPUAJIbI (®OHJ OLUEHOYHBIX CPEACTB) JJIsl TEKYIIELO
KOHTPOJIS1 YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTALIUU

8.1. TunoBble KOHTPOJIbHBIC 3alaHUA WM HHBIC MaTEpUaJIbI, H606X0)II/IMBIC JJIFA OCHKH

3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA B X0/I€ TEKYILIEr0 KOHTPOJISI YCIIeBA€MOCTH

8.1.1. [1nanbl NpoBeleHUsI MPAKTHYECKUX 3aHSITHIA

IIpakTnueckoe 3ansaTre Nel. Boruncienue npeaesioB pyHKuuu pasjiMm4HbIMA MeTOAaAMH

1.
2.
3.
4.

Brrurcnenue nmpeaenoB OT UPPAUOHATBHBIX (YHKITHIA
[TepBblii 3aMeUaTeNIbHBIN TPEACI.

Bropoii 3aMeuaTenbHbIi peaes

Pentenue 3amau

IIpakTnyeckoe 3ansaTie Ne2. BoiunciieHue NPOU3BOIHBIX CJI0KHBIX (PyHKIMH

1.
2.

3.
4.

JuddepennmpoBanue GyHKIUI 0OTHOM TepeMeHHOR
Tabnuia MpoU3BOJHBIX CIOKHBIX (PYHKIUH
CocraBieHue cCipaBOYHOI0 MaTepuaia

Pemenne 3agau

Ipakruyeckoe 3ansitue Ne3. ludpepenunpoBanue GpyHKuuii

akrowbpPE

Jlorapudpmuueckoe muddepeHnrpoBanue.

Brraucnenue npon3BoaHON QYHKIINH 3aJaHHOHN MapaMeTpUIecKH
[Tpou3BOIHBIE BBICIIUX MOPSIIKOB

CocraBieHue CpaBOYHOI'0 MaTepuasia

Pemenne 3amau

IpakTuyeckoe 3anaTue Ned. UcciienoBanue (pyHKIUil U nocTpoeHne rpapukon

ouhrwnE

Bospacranue u yobiBanue (GyHKIIMU OJTHON IEPEMEHHOM
DKCTpeMyM (PYHKITUU OJHOU MepEMEHHOMN

Touxu neperuda

[Toctpoenue rpadukoB

CocraBieHue cipaBOYHOI0 MaTepuaia

Pemenne 3agau

IIpakTnuyeckoe 3ansitue Ne5. [Ipasuio Jlonurans. uddepennnpoBanue GpyHkuuii oqHoii

nepeMeHHOn

1. Boruucnenue npesienoB GyHKIUK OJHON MEPEMEHHOM, UCTIoNb3Yys npaBuiio JlonuTans
2. InddepenmmpoBanne GyHKINH 0HON mepeMeHHON. [loBTOpeHHe

3. Pemrenue 3agau

4.

KOHCYJ'II:T&HI/IH M0 JOMAIIHEMY WHAWBUAYAJIIBHOMY 3a1aHHUIO

IpakTuyeckoe 3ansiTue Ne6. MeTobl HHTETPUPOBAHNS B ONPeeJEHHOM HHTErpaJie

1.
2.
3.

4.

MeTto/1 3aMeHbI IEPEMEHHON B ONPEAECIEHHOM HHTETpaJIe
HuTerpupoBanue Mo 4acTsM B ONpeesIEHHOM UHTErpasie
CocraBieHue CipaBOYHOIO MaTepuasia

Pemenue 3amau
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IIpakTnyeckoe 3ansaTre Ne/. UHTerpupoBanne ApooHO-paiMOHAIBHBIX (PYHKIMIT
1. MaTerpupoBanue nMpocTenmux apooeit 1, 2 tuma

2. ANTOpUTM MHTETPUPOBAHMS MPOCTEUIIel 1podu 3 Tuma

3. CocraBieHue CripaBOYHOTO MaTepuaa

4. Pemenune 3amau

IIpakTuyeckoe 3ansitue Ne8. UHTerpupoBanue Apo0HO-PAHOHANBHBIX PYHKIUI MeTOIOM
HeonpeaeJTéHHbIX KO3I(p(PUIUEeHTOB
1. PaznosxeHue nmpaBUIBHOHN paliMoHAILHON APOOH Ha MpocTeine
2. ANroput™m MHTErpUpOBaHUE APOOHO-PALMOHAIBHBIX (YHKLIUN METOIOM FHONPEAEIEHHBIX
KO3 PHUIIHEHTOB
3. CocraBieHue cripaBOYHOI0 MaTepuana
4. Pemenue 3agau

IIpakTuyeckoe 3ansitue Ne 9. UHTerpupoBanue TpUroHoMeTpuyecKux GyHKumii
o . 2k 2k+1
1. Wnrerpuposanue Beipaxennii Buna: f (x)=(sinx)™ -(cosx)

2. NnTerpupoBanue BoipakeHuil Buga: f (X) = (cos X)2k -(sin X)2k+1

3. CocraBiieHHE CIIPAaBOYHOTO MaTepHasa
4. Pemenwne 3amau

Ipakruyeckoe 3ansitue Nel0. UnuTerpupoBanue GpyHKuuMii
1. UnterpupoBanue Beipaxxenuit puga: f (X) =R (Sin X; COS X) C IOMOIIBIO MOJICTAHOBOK

X
z=tg—, z=tgx
92 g

2. CocraBJieHHE CIIPAaBOYHOTO MaTepHasa
3. Pemrenue 3agau

8.1.2. TunoBble 32124 /Jisl pelIEHUs] HA MPAKTUYECKUX 3aHATHAX U BHITIOJTHEHUSI
HHIMBUAYAJbHBIX TOMALIHUX 321aHUMH

Tema 1: InddepeHunanbHoe ncuucjaeHue PyHKIUU OAHON NepeMeHHOI

IpomndpepennupoBars JaHHbIEe PYHKIUH

4
1 yzzxs_i3+i+3\/; 2. y=3x"+2x-5+——
X x (X—5)
3. y=sin®2x.cos8x’ 4. y=arcctg®5x-In(x—4)
) earccos3x
5. y=tg*3x-arcsin2x’ 6. y=
y=u y a5
7 e log, (3x—7) 8 o arctg (x+7)

ctg7x° y (x—l)2
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2x+1 tg3x
9. 2X_llogz(x—3x2) 10. y =(arccos(x+2))
4
1, y= \/x+7(x—53)
(x+2)
Haiitu y' y"
x = (2t +3)cost
12. y* =8x 13. \
y=2t

14. Jlnst naHHOM BYHKIMM p M apIyMEHTa Xo BBI4HCIHTE Y (X, ):

y=sin’x, x,=7x/2

Haiitu YKa3aHHbIC IPEACJIbI, UCITOJIb3YyH IIPpaBUJIO Jlonurans

In(x+5 1-cos8x
15. lim ( ) 16. lim
X0 4yx+3 an tg 2X

Tema 2. HeonpenejieHHbIH MHTErPAaJI

BoruucauThb HHTErpaJjbl:

I(Cojzx—ZSinX+2x—%jdx 5 12x2+23;/§—1d
J oo 4. [oos(1-4x) dx
e gt
= 5 [0

VX2 +4 cos” X4/tg°x

3
J.s/m (1-x) 4=In(ix) 1OJ-aricoZXx

11. j JarCtg X dx u = arctgx 12._[xsin4x dx

u =tgx

U = arccos3x
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13. .(3x—2)e2X dx 14.J.x3ln 2x dx
15[ : 3dx 16J~ 3x+1
I X°—7x+18 x? +3x+4
- x-4 X+5
17. dx 18. | ——d
Y (x—1)(x—3) J.x2—6x+5 X
19.j X dx ZO-I 2X+2
(x=1)"(x+5) (x=1)(x—2)(x— 3)
21.Icoszxsin5xdx 22.Isin2xc033xdx

8.1.3. BapuaHT KOHTPOJIbLHO PadoThI AJs CTYJAEHTOB 3204HOI GopMbI 00yUeHUs!

3agaua 1. Haiitu npenenbl GyHKITHIA:

J1+3x-1  JTex =7
a) lim 0) lim ———
el 2_Ja—6x 0 4|16+ X2

3agaua 2. Haiitu npenens! GyHKIMIA:

X 2x+3
2) |im(1+i) : 65) Iim(2X+1j
X—>0 X—4 x| 2X =1
3anaua 3. Haiinure npon3BoaHbIe CAEAYIOMUX (HYHKIIHIMA:
S 6) y = cos” 3x-arcsin3x’
a) y=Y(x-1) + -
) y={(x-1) 2X% —4x+7
_ 2,3 3 4
B) y=log, (x+1)-arctg’x r) y=4/(x+5)" -arccos’ x

3anava 4. Haiigure npou3BogHy0 (YHKINU 331aHHON HESIBHO:

y* =8x

3apayva 5. Haiigute npon3BoaHy0 (YHKINU 33/1aHHON TapaMeTPHUECKU:
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1
X=—
t+1

t 2
r~(e)

3apava 6. Haiitu nponsBoaHyro QyHKINH, UCHIOB3YA Jorapumuueckoe auddepeHurpoBaHue:

(x+2)’ 6) y =(ctg (3x—2))"™""
(x +1)3 (x+ 3)4

a) y=

3agaua 7. [ina gaHHOM GYHKUMM ¥ M apryMeHTa Xp BbIYMCAUTD y’”(xo):

y=sin’x, X, =7x/2

3agaua 8. BerunciuTh UHTErpasbl:

a) J'eHzx dx 0) J‘(7x+3)e*3xdx

3agava 9. BerunciauTs HHTErPAJIb:

a) jx—_3dx 6) [ cos4xcos 2xdx

8.1.3. TunoBbIe TECTOBHIE 3aJaHHUA

Tema 1: IuddepenunanbHoe ucHucaeHHe PYHKIUM OHOM NepeMeHHOoM

@ Cexknus 1

x* -1
x> -1

1.Berurcnutsh npenen lim
x—1

OTBeThI:
1. 0
2.2
3. 2

x> —4
2. Boraucnute npezgen lim
x=2 X—2

OT1BeTHI:
1.4
2. 4
3.0

. 3x%-2x
3. Beruucnuts npenen I|m2—
x=0 2X“° —5X

OTBeThI:
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12
5
2 _2
5
3.1
@ Cexuus 2
1. Hatitu lim sin3x
x—0 X
OTBeTLI:
1. He ompeneneH npeaen
2. 3
3.
2. Hatitm lim ﬁ
x—0 tg X
OTBeThI:
1.2
2. Tpejieln He OIpeescH
3. w
3. Haitu lim aresin_x
x—0 5x
OTBeThI:
1. 02
2. 0
3. ©
@ Cexknus 3
3 J—
I Haiira lim — > 1
xon X —bx+4
OTBeThI:
1. -1
2. ©

3. He omnpeneneH

L 22X+ x-21
2. Havitu I|m2—
x—3 Xc =9
OTBeThI:

1.

ol ™ @

2
3.
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3 —

3. Hatitu lim 3 X 5 8
x>2 X7 =2X" 4+ X—-2

OTBeTLI:

1.24

2. 4

3.1

@ Cexuus 4

1. Haiitu Iim«/x+1—\/x+4
X—00

OTBeTLI:

1. —o

2.0

3. -1

. JIx =2
2. Haiitu |Im—
x4 X +5 -3

OTBeThI:
1.15

2. 1
3.0

3. Haiitu lim X+7-4

X—9 \/;_3

OTBeThI:
1.1
2.0
3.0,75

@ Cexkuus 5

1. OnpenenuTb TOUKH pa3pbiBa PYHKIIUU
X2, mpu X <1,
f(x)= {x, mpum 1<x<2,
X—1 mpu x> 2.
OTtBerbI:
1. Touek pa3pbiBa HET
2.1; 2
3.2

2. OmnpenenuTth TOYKH pa3pbiBa PYHKIUU
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10— X, mpu X < 0,
f(X): 1, npu 0 < X< 3,
X

X, Ipu X > 3.

OTBeTHI:
1. 0
2.0; 3
3.3

3. OnpenenuTh TOYKHA pa3pbiBa (YHKIIMH
sin X, mpu X <0,

f(x) = <x°, mpu 0<x<2,
1—x%, mpu X > 2.

OTBeTHI:
1.0; 2
2. TOYEK pa3pbiBa HET
3.2

@ Cexuus 6

X+2
1. Bpruucnuth Npou3BOAHYIO QpyHKIMH: Y = ——
X

OTBeThI:

2x+1

2. BBIuMCIUTh POU3BOAHYIO PYHKIMHU Y = z

OTBeThI:
1. y'=0;

2 !_z.
Ly 5

3. y'=—2
Y 5
3. Haiinure npoussoanyro Gynkuun | (x), ecmn f(x)=tg(2x+1)-3x°

OTBeThI:

2
'__cosz(ZX—rl)
o 2
cos(2x+1)

—6x%°

—3X
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2

3. ————— -6
cos® (2x+1) X

@ Cexnus 7
1. Tlpoussoxnas Gpyukuun | (x) = xS paBHa:

OTBeThI:

sinx-1

1. sin x X

!

2. f(x) (sinx In x)

3. x*™In x cos X
X
2. Ipoussoanas pynkiuu f (x)z (COS x) paBHa

OTBeThI:
1. x cos x**!

!

2. £(x) (xIn (cosx))
3. sinx

3. [IpousBonHas GpyHKIIUU g(x)z (tg x)x paBHa

OTBeThI:

1. g (x) (xIn(tg x))'
2. x (tg x)"
1

3.
cos? x

@ Cexnus 8

1. Haiftu nuddepennman GpyHkuuu Yy = arctg%

OTBeThI:

dx
4 (1+ x*)
4
x> +16
4 dx
x? +16

1.

2. Haittu nuddepenuman GpyHkuuu y = arCSin(ZX)

OTBeThI:
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1 2dx
1-4x?

5 2dx
1-x?

3. !
1—4x2

3. Haiitn nmuddepennman QyHKuu Y = arccos (3X)

OTBeThI:
1. 3 dx

1— X2
2. 1

1-9x?
3 —3dx

1-9x?

@ Cexkuus 9

. dy . x=3sin t

1. Haiitu npou3BoaHy0 — (pyHKIMH, 3aJaHHOM MapaMeTpUIeCcKu
dx y =cos t
OTBeThI:
1 1 tg t
-3

2. —=sint
3. 3ctgt

X=t+sin2t

y=+t

y d y
2. HaiiTn npon3BoaHYIO d—y (byHKLNY, 3aJaHHOHN MapaMeTpUYECKH
X

OTBETHI:
1
1. —
2\t
5 l+cos 2t

2t
1

3
24t (1+2cos2t)

dy X=t+cos 2t
3. HaiiT npou3BOAHYIO d— GyHKIINH, 32TaHHON TTapaMeTPUIECKH e
X y =
OTtBeTbI:
1. 2t
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2t
1-2sin2t
3. (1-2sin2t) ?

@ Cexknus 10

1. HaiftTu mpon3BOIHYIO BTOPOTO MOPsiAKa y" , Yy =log, (X +1)

OTBeThI:
1

X In3
1
(x+1)2 In3

H—

X2

2.

2. Haittn mpousBomylo BToporo nopsaka V" ,y = log, (3X —1)

OTBeTbI:
. 9
(3x—=1)°In2
2 _X_i
1
~(3x-1) In2

3. Haitti nmpou3sBosiyto BToporo nopsaka y", y = log, (5X + 2)

OTBeThI:

5

1. ——
2

1
(5x+2) In4
25

3. - >
(5x+2)"In 4

Tema 2. HeonpeaeJsieHHbIH HHTErpaJ

@ Cexnus 11

1. Onpenenure nepBoodpasuyro GpyHkiuu f (X) =3x% —1, npoxoAIeii yepes TOUKy
M (1; —1)

OTBeTLI:
1. F(x)=6x;
2. F(x)=x>—x+1
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3. F(x)=x"-x-1

2.0mnpenenute neppoobpasuyro Gyukiuu f (X) = 4x® — 2X +1 npoxozsmeii yepe3 TOUKy
M (1;0)

OTBeTHI:

L F(x)=x"—x*+x-1;
2. F(x)=12x* -2

3. F(Xx)=x"=x* +x

3. Onpenenure nepBoodpasuyro Gyakiun f (X) =5x* —6X° + 2X +8 mpoxosmei uepes TOUKy
M (0;1)

OTBeTHI:
1. F(x)=20x>-30x* +2;
2. F(x)=x"=x*+x* +8x—9

3.F(X)=x"—x"+x+8x+c¢

@ Cexnus 12

dx
9+ x°

1. Haiitu I

OTBeThI:
1. 1 arctg X +C
3 3

2. 1In
6

X—3

X+3

+C

. X
3. arcsin—+¢

dx

VX% +4

2. Havitn I

OTBeThI:

. X
1. arcsmE+c

2. In‘\ix2 +4+x‘+c

3. 1arctg Z+c
2 2

dx
x* —16

3. Haiitu I
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OTBeThI:
1 |x-4

1. ZIn|—
8 |x+4

+C

2. 1arctg 5+c
4 4

3. In‘x2 —16‘+c

@ Cexnus 13

1. HaI/ITI/II + 3x dx
x> +4 x*+25

OTBeThI:

1. garctg§+gln(x2 +25)+¢
2. 5In(x* +4)+3In(x* +25)+c

3. barctg X + 3arctg X +C
2 5

N 2 X .
2. Haiitu I (Q—XZ - v +49) dx:

OTBeTHI:

1. 2In‘9—x2‘—ln‘x2+49‘+c

2. 1In3+—x—lln‘x +49‘+c
3 3-x

3. —In‘g—xz‘—7arctg7+c

3.HaI‘;ITI/I.[( 2981+ 23X4J dx:
X"+ X" —

OTBeThI:

3

1. 9arctg — +Zln X=2

X+2
2. 9In‘x +81‘+3In‘x —4‘+c

3. arctg§+§ln‘x2 —4‘+c
9 2

@ Cexnus 14

1. Haittn dynxumo f (X), ecom If(x)dx:xsin4x+c,CER
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OTBeThI:
1. f (x) =Sin4x + 4xcos4x

2. f(x)=-0,25xcos4x+0,0625sin 4x

3. f(x)=sin4x+ xcos4x

X
2. Haii f f = , R
alTH (YHKIHUIO (X),ecnn_[ (x)dx COSZX+C Ce
OTBeTHI:
-1
1. f =
(X) 2sin 2x
2
2. f(x)= _ZX +CX
sin 2x
3 f(X):c032x+22x5|n2x
Cos“ 2X

3. Haiitn ¢yukuuro f (X), eciu .[ f (X)dX —e* +c,ceR
OTBeETHI:
1. f(x):eX2
2. f(x)= 2xe*
1 .

3. f(X):ge

@ Cexnus 15

1. Ompenenute nepBoodpasuyto Gynkiwn f (X) =3x® —1, mpoxosuiei uepes TOUKy
M (1;,-1)

OtBernI:

1. F(x)=6x;

2. F(x)=x"-x+1

3. F(x)=x*-x-1

2. Ompenenute nepBoodpasuyio ¢pyuknun f (X) = 4x® — 2X +1 npoxosIeii yepes TOUKy
M (1;0)

OTBeTLI:
L F(x)=x"=x*+x-1;
2. F(x)=12x*-2

3. F(x)=x*-x*+x

3. Onpenenure nepoobpasHyro GyHkiun f (X) =5x* —6X° + 2X + 8 mpoxozsmeii yepe3 TOUKy
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M (0;1)

OTBeTHI:
(x)=20x> —30x" +2;

1. F(x)=
2. F(X)=x"—x®+x*+8x-9

3. F(X)=x"=x°+Xx+8x+C

@ Cexknusn 16

1. Ilpu uHTErpupOBAaHUU TIO YACTSAM HHTETpalia .[P(X) -e”dx, roe P (X) MHOTOYJIEH, CIeyeT OpaTh:

OTBeThI:
1. u=P(x); dv=e™dx

2. u=e™;dv="P(x)dx
3. u=P(x)-e™;dv=dx.

2. [Ipu uHTErpUpPOBAHUU IO YACTSIM MHTErpaja I P (X)Sin pxdx, rae P (X) - MHOTOYJICH, clieyeT OpaTh:

OTBeTHI:
1. u=P(x); dv=cosBxdx

2. u=P(x);dv=sin Bxdx
3. u=sinpx;dv=P(x)dx

3. [Ipu UHTErpUPOBAHUH TIO YACTSIM MHTErpaia j P (X)COS axdx, rae P(X) - MHOTOYJIEH, clieyeT OpaTh:

OTBeTLI:
1. u=P(x); dv=sinaxdx

2. u=cosax;dv="P(x)dx
3. u=P(x);dv=cosaxdx

@ Cexknus 17

1. Jlns unTerpana Jcos (ax +b) dx BeIGpaTh 3aMeHy TIEpEMEHHO.

OTtBerbI:

1. creneHHas 3aMeHa NEPEMEHHOM;

2. TMHeiHAas 3aMeHa MepeMeHHOM;

3. 3aMeHa epeMEeHOM, MPUBOASIIAS K Jorapupmy.

2.J1y1s uHTETpaNa jtgx dx BBIOpaTh 3aMEHY ITePEMEHHOM.
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OTtBeTbI:

1. creneHHas 3aMeHa IEPEMEHHOM;

2. TWHEWHAas 3aMEHa TIEPEMEHHO;

3. 3aMeHa mepeMeHoM, MPUBOAIIAS K JIoTaprudpmy.

2
3. lnst uHTErpana J- Xe” dX BeIOpaTh 3aMeHy MepEeMEHHOI.

OTtBernI:

1. crernenHas 3aMeHa MepEeMEHHOI;

2. TuHelHas 3aMeHa TIEPEeMEHHOM;

3. 3aMeHa IEPEeMEHOM, TPHUBOIAIIAS K JIOTapu(pMy.

@ Cexknusn 18

1. Beruncauts Il 3
—oX

OTBeThI:

1. ~Linf-sx+cC
8

2. 1In|1—8x|+C :
8
3. -8In1-8x+C

E><—2

2. Beruucaurs |e7  dx

OTBeThI:

3
1. §e7 2+|§I;
7

3
2. Ze7 “ K :
3
§>( 2 ~
3.e” +N
3. BeranciauTh Isin(3—2x)dx

OTBeThI:

1. %cos(B—Zx)+N :

2. —%COS(B—ZX)+N :

3. cos(3-2x)+N

@ Cexknus 19

In x
1. I7dx
OTBeThI:

1. E(Inx+1)+C;
X
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2. —

X | =

(Inx+1)+C;

3. —

><N| PN

(Inx+1)+C

1
2. J. xe™* dx

0
OTBeTHI:
1. e*(x-1)+C;
2. e*(x+1)+C;
3. —e*(x-1)+C

3. Ixcos xdx

OTBeTHI:

1. xsinXx+cosx+C;
2. Xsinx—cosx+C;
3. Xcosx+sinx+C

@ Cexknus 20

1. X 4
f (e

OTBeThI:
1

2._[ dx

\/5x—1
OTBeThI:
1. _Z 5x-1+C;
5

2. \/5x—1+C :
3. %\/5X—1+C

3 I cos xdx

J2sinx+1

OTBeThI:
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1. —/2sinx+1+C:
2. J2sinx+1+C;

3. %\/Zsin Xx+1+C

8.2. TunoBble KOHTPOJILHBbIE 32JaHUSI I UHbIE MaTepPHAJIbl, HEOOXOAUMBIE JIJIsl OI€eHKH 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA B X0/1€ IPOMEKYTOYHOM aTTeCTAIUM 10 TUCHUIJINHE

@®opma NpOBEACHUS] NPOMEKYTOUYHOW aTTeCTallMM IO JUCHMIUIMHE: 3auéT (10 pe3yibTaTam
HAKOMUTEJIbHOTO PEUTHHTA W B (JOpMe KOMIIBIOTEPHOTIO TECTUPOBaHHUs). Y CTHO-IUCbMEHHas (hopMa 1o
OuseraM MpeAroaraeTcs, Kak mpaBuiio, AJIs epecaun IK3aMeHa akaJeMHUECKON 3a0JKEHHOCTH.

Ilepeuens BONpPOCOB /i MOATOTOBKH K 324éTy

OIIK-1: UOIIK-1.1, UOIIK-1.2

=

[TonsiTre GyHKIMU OTHOM MTEPEMEHHOM.

[Tpenen pynkunuu. CBoNCTBA NPEIEIIOB.

3. beckoneuHo Mmazible M OeckoHeyHO Oosbimue ¢yHKuMM. CpaBHEHHE OECKOHEYHO MabIX
BEJIMYHH.

4.  TlepBblii M BTOPO 3aMedarTenbHbli npeaesnsl. CiaeacTBus.

OcHoBHbIE BUIbl HEOIPEAETIECHHOCTEN U UX PACKPBITHE.

6. 3apmauu, npuBOJAIIME K IOHATHIO HPOM3BOJHOW (O CKOPOCTH M KAacaTebHOW K KpPUBOIL).

YpaBHEHHMS KacaTeIbHON U HOPMaJIH.

Onpeznenenue NpoU3BOIHON, FTEOMETPUUECKUN U (PU3MUECKUI CMBICI TPOU3BOAHOM.

8. Tlomsrue cnoxuoit ¢yHkmmMu (QyHKIMH OT GyHKIWHK). Tabmuma TPOM3BOTHBIX CIIOKHOU
byHKINN.

9.  CsoiicTBa npou3BoaHOi. OCHOBHBIE TIpaBMIiIa JU(PEepEeHIIMPOBAHMUS.

10. TIpousBoaHas GyHKUMU 3alaHHON MapaMeTPUUYECKU.

11. Jlorapudpmuueckasi mpou3BOIHAS.

12. TIpou3BojHas BBICHIUX MOPSAIKOB SBHO 33/1aHHON (DYHKIIMH.

13. duddepenunan GpyHKIHMN.

14. Tlonsarue nepBooOpa3Hoii. HeonpeneneHHbli HHTErpal, ero CBONCTBA.

15. Teopema 00 MHBapHAHTHOCTH POPMYJ UHTETPUPOBAHMUSI.

16. Mero/pl HHTErpUPOBaHHS (3aMEHA IEPEMEHHOIA; 110 YacTsIM).

17. Meroxa HeonpeneEHHBIX IEPEMEHHBIX.

18. MUuterpupoBanue QpyHKIHHI, coaepKalx IPOU3BEIEHUE TPUTOHOMETPHUUECKUX (DYHKITHHA.

N

o

~

IIpumepHBbIii 32a4eTHBIH OUIET
OIIK-1: UOIIK-1.1, UOTIK-1.2
1. Haittu npousBonuyto pyakmuu Yy = 2sin(l—3x).

X=2t2+3t+3

2. Haiiti npou3BoAHYyIO (QYHKIUH, 3aJaHHOIH MapaMeTpUUIeCKU: .
y = CoS
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3. Haiitu lim M

x—7 X—7

7
4. BBIYMCIIUTH UHTETPAT: I(5—3X) dx

5. BIUMCIHMTE MHTETPAL: I(ZX +3)e™dx

3x
6. BeraucinuTe nHTETpa: —d

(x+4)(x-3)

IIpumepHBIii TeCT 1JI UTOTOBOI0 TECTHPOBAHUSA

OIIK-1: UOIIK-1.1, UOIIK-1.2

4
X =1

1. Beruuciauts npegen: lim -
x—=1 x° =1

OrBernr: 1. 0; 2.-2; 3. 2

2
2. Haiitu Iimw
x—3 Xc =9
OTtBernI: 1. ! 2. 2; 3. 13
3 6
X242
3. BeIuuciuTh NpOn3BOAHYIO QYHKIIUU: Y = 1
X+
, 1 [ x+1 , 1 3% +2x+2 ;1 xP+2x-2
Orperpi: 1. y'=—,/—— ; 2. Y= 12 3/2; 3. Y =7 y2 3/2
2\X"+2 2(x2+2) (x+1) 2(x +2) (x+1)

4. BBIYUCITUTH IPOU3BOAHYIO PYHKLIUU: Y = 13f(4+ 5X)2

2 ., 10

—_— 2. Y =——;
34+ 5x y 3%/4 +5x

Oteerni: 1. y' = 3. y’=§(4+5x)j/3

dy

=In(1+t?
5. Haiitu npousBoaHyo dx (GbyHKIUY, 33/1aHHOI MapaMeTpudecKu { ( )
X

y =arctg t

1 1 1
OtBerpi: 1. y,=— ; 2. \y=— ; 3. ¥, =—
= =% =0

dx

6. BerauciuTh HHTErpa: I m
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Otserbi: 1. —%In|3—2|n X+C; 2. %In|3—2|nx|+c; 3. In|x(3-2Inx)|+C
7. BerauciuTh UHTErpa: I(ZX +3)cos4xdx

OtBernl: 1. %(2x+3)sin4x+%cos4x+c; 2. %(2x+3)5in4x+%cos4x+c;

3. 1(2x+3)sin 4x+%cos4x+C

8. BBIUMCIUTD HHTETPAT: j cos 3x cos x dx

OTBeThI:
1

1. = 1sin2x+lsin4x +C
2\ 2 4

2. 1sin 2x+lsin 4x+C
2 4

3. 1 lc032x+lcos4x +C
2\ 2 4

dx
1-8x

9. Beruuciaurs: I

OTBeThI:

1. —%In|1—8x|+c; 2. %In|1—8x|+c; 3. -8In[1-8x|+C

10. BeruuciuTh HHTErpat: I%dx

Oreersi: 1. 2Infx—2+ “n[x+3+C: 2. Sinx—2/+2In[x+3+C; 3. Linjx—2~>In[x+3+C
5 5 5 5 5 5

Pernament MPOBCACHUA KOMIIBIOTCPHOI'0 TCCTUPOBAHMSA

KoJ1-Bo 3a).lalll/lﬁ B 0aHKe BOIIPOCOB KoJ1-Bo 3anaﬂnﬁ, NPEeAbABJIACMbIX BpeMﬂ Ha TeCTUPOBaHUE, MUH.
CTY/eHTY
He menee 100 10 90

[TonHbI# (GOHI OLEHOYHBIX CPEACTB Ui HMPOBEAEHUS MPOMEXKYTOYHOW arrecTanuud B (opme
KOMITBIOTEPHOTO TECTUPOBAHHUS pa3MellleH B OaHKe BOMPOCOB JAHHOTO Kypca aucuurinHsl B DUOC
ynuBepcureta http://sdo.tolgas.ru/.

B xozme moOAroToBKM K TIPOMEXKYTOYHOM aTTeCTallUd OOYyYaloIMMCS IPEIOCTaBIISIETCS
BO3MO>XHOCTb IIPOMTH TECT caMONPOBEPKU. TecT U1 caMONpOBEPKH O IucHUIUIMHEE pa3MmelieH B DOC
yHuBepcuteta http://sdo.tolgas.ru/ B cBOOOIHOM TSI CTYZCHTOB JIOCTYTIE.



