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AHHOTAIIUA
B.1.0.17. MareMaTn4yecKuii aHaAJIN3

JucuumiuHa OTHOCUTCS K o0si3aTenbHOM yactu bioka 1. Jlucuuriusbel (MOIySIH) MpOTrpaMMBbI

OakanaBpuata (Moyab MaTeMaTUKU U HHPOPMATHKH (MH(OPMALIMOHHBIA MOJIYIIB)).

Ilepeyenn MIaHNPYeMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbI

Kon n Kon n HanmeHoBaHne IInannpyemMsle pe3yJbTAThl 00y4eHUs MO OcHoBanue

HaHMEHOBaHHE MHIMKATOpPA JAUCIHUIIIHHE (IIC) *nns
KOMIeTEeHIUH JOCTHKEHHUS] KOMITETEHIUT ;E)(Oiifg;?i;g

YK-1. Cnocoben HNYK-1.1. Ananusupyer 3HaeT: OCHOBHBIE MOHATHS U METOJIBI

OCYILECTBIIATh 3agady, BeIOeNss ee 0a3oBble | UG depeHInaIbHOTO U HHTETPAIbHOTO

TIOUCK, COCTaBJISIOIINE. ucuucieHust QyHKIUU OJTHOU

KPUTHYECKHUU Onpenenser, [IEPEMEHHOU

aHaJIN3 U CUHTE3 MHTEPIPETUPYET U YMmeer: UCTIONB30BATH METOIbI

nH(pOpMaIuy, pamxupyeT nHpopManuto, ¢ hepeHINaTbHOTO ¥ HHTETPAbHOTO

MIPUMEHATh TpeOyeMyIO /sl peleHHUs ucuucieHust QyHKIUU OJTHOU

CHUCTEMHBII MOCTABJICHHON 3a1auu MIEPEMEHHON MPU PEIICHUU TUIIOBBIX

MOJXO AJISt 3agad.

perieHus Bnapneer: HaBbIKaMU IPUMEHEHUS

MTOCTaBJIEHHBIX METOJI0OB MaTeMaTHUECKOr0 aHaIu3a u

3ajga4 MIOCTPOCHUSI MATEMAaTHIECKUX MOJee

Pa3JIMYHBIX ONPUKIAAHBIX 3a4a4

MNYK-1.2. Ocymectpusier
HOUCK MH(pOpMALIUH IS
pelIeHus OCTaBICHHON
3aJ1a4u¥ 10 Pa3InIHBIM
THIIaM 3aIIPOCOB

3HaeT: OCHOBHBIE MOHATHUS O
MaTeMaTHYECKOM MOJEIHPOBAHMY,
OCHOBBI MaTeMaTHYECKOI0 ammapara,
MPUMEHSIEMOTO JUIsl PEHICHUs 33124
yIpaBJICHHSI U alTOPUTMH3AIIH
mporieccoB 00paboTku HHDOPMAITUU
YMeeT: UCTIONIL30BaTh MaTEeMaTHUECKUE
METO/BI B TEXHUUECKUX MPUIIOKECHHUSX
NPUMEHSTh MaTEMaTHYeCKUEe METOIbI IPH
pemeHny npoecCHOHAIBHBIX 3a/1a4
MOBBILIEHHOH CIIOKHOCTH.

BuianeeT: HaBRIKaMU IPUMEHEHHUS
METO0B MaTEMaTHUECKOTO aHaJI13a s
aHasM3a 1 OCTPOCHUS MaTEeMaTHUECKIX
MoJIeNIel pa3InYHbIX MPHUKIAJHBIX 3324

HNYK-1.3. IIpu obpabotke
MHQOPMAaLUH OTINYAET
(baxThl OT MHEHHH,
WHTEpIpETalni, OLICHOK,
(hopMupyeT coOCTBEHHBIS
MHEHUS ¥ CYXKJICHUS,
apryMeHTHPYET CBOU
BBIBOJIBI U TOUKY 3pEHUS

3HaeT: OCHOBHEIC ITOHATHUS O
MaTEeMaTHYECKOM MOJICITMPOBAHNH,
OCHOBBI MaTEMaTHYECKOTO aImapara,
MIPUMEHSAEMOTO JIJIsT PEUICHUS 3a1ad
YHpaBICHUS U AITOPUTMHU3AIHH
poIIeccoB 00pabOTKH HH(OPMAIIUU
YMeeT: NCIOIB30BaTh MaTEMaTHYCCKHE
METO/IbI B TEXHUYECKHUX TPUIIOKCHUSX;
MPUMEHSATh MAaTEeMaTHIECKHE METOIbI TIPH
pereHnn npodeCCHOHATBHBIX 3a/1a4
MMOBBIIIEHHON CII0KHOCTH.

Baaneert: HaBBIKAMH MIPUMEHEHUS
METOJO0B MAaTEMaTHYECKOro aHajlu3a u
HOCTpOCHI/IH MaATEMATUYCCKUX MOJ];CJICI:I




PA3JIUMYHBIX ONPUKIIAAHBIX 3a4a4

MNYK-1.4. PaccMaTpuBacT u
TpeaIaracT BO3MOKHEIC
BapUaHThI PEIICHUS
ITOCTaBJICHHOM 33124,
OIICHHBAs UX JOCTOMHCTBA U
HEJIOCTAaTKH

3HaeT: aNropuUTMBI PEIICHUH OCHOBHBIX
3amad audepeHInaITsHOTO U
WHTETPAIbHOTO UCUYUCITICHUS (DYHKIIUU
OJIHOM TIepeMeHHOMN

YMeeT: IpUMEHSTH aITOPUTMBI TIPU
PEIICHUN OCHOBHBIX 33]1a4

g HepeHIUaTBHOTO ¥ HUHTETPAIbHOTO
nucuncieHus GyHKIIUN OqHON
TepeMeHHOI

Bnapneer: HaBbIKaMU PUMECHEHUS
METOJIOB MaTEMaTHIECKOTO aHaIN3a I
aHaIM3a ¥ IOCTPOEHUS MaTeMaTHIECKUX
MOJICJICH Pa3IMYHBIX MPUKIIATHBIX 32124

Kparkoe cogepkanue JUCHUIINHBI:

HuddepennnanbHoe ucuucieHne GyHKIUNA OJHON TepeMEeHHOM

Heonpenenénupiii uaTerpan




1. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O JUCHUIIIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHMAA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

1.1. [lesqb ocBoOeHM s TUCUUILIMHBI

- (QopmupoBanue y oOyyarommxcs o00menpohecCHOHANBHBIX KOMIIETEHIIMH B 00JacTH
JUArHOCTHKY, TEXHHYECKOTO OOCTY)KHBaHUS M PEMOHTA aBTOTPAHCTIOPTHBIX CPEJICTB.

1.2. Ilepeyens MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILIMHE

Kox n Kon n nanmeHoBaHue IL1aHupyeMble pe3yabTaThI 06y IeH s 110 Ocnopanue
HANMEHOBaHHe HHIUKATOPA JUCHHILIAHE (IIC) *nns
KOMIIETEHIH JMOCTHIKEHHST KOMITETEHIHA gioie;ﬁz;’:;ig
YK-1. Criocoben HNYK-1.1. Ananmuzupyer 3HaeT: OCHOBHBIC MOHATHS M METOJBI
OCYILECTBIIATh 3a7auy, BIAETs ee 0a3oBble | nudQepeHInanTbsHOr0 U HUHTErPabHOTO
TMIOHCK, COCTAaBJISIFOIINE. ucuucieHust QyHKIUU OAHON
KPUTUYECKUIA Onpenenser, MEPEMEHHOU
aHaJIU3 U CUHTE3 UHTEPIPETUPYET U ‘YMeeT: UCTIONB30BAaTh METOBI
WHPOPMALUH, pamxupyeT HH(POpMaIHIO, T PepeHINATEHOTO M HHTETPATEHOTO
MIPUMEHSTh TpeOyeMyIo AJIsl peleHUs ucuucieHust QyHKUUU OAHON
CUCTEMHBII IIOCTaBJICHHON 3a/1a4u IIEPEMEHHON IPU PEILEHNUN TUIIOBBIX
TOIXOJ ISt 3ajad.
peeHus BuianeeT: HaBBIKaMU IPUMEHCHHUS
MOCTaBJICHHBIX METOA0B MaTeMaTH4ECKOTO aHaIu3a 1
3aja4 MTOCTPOEHUSI MaTEMaTHYECKUX MOJIesIei
Pa3NIMYHBIX NPUKJIAAHBIX 38124
HNYK-1.2. OcymecTBusieT 3HaeT: OCHOBHBIE MOHSATHUS O
MOWCK MH(pOopMaIHU st MaTeMaTHYeCKOM MOJICITMPOBaHHHY,
peleHHs TOCTaBICHHOM OCHOBBI MaTeMaTHYECKOIO armapara,
3a[a4u 110 Pa3InIHbIM NPUMEHSIEMOro JUIsl PELICHUs 3a1a4
THUIIaM 3aIIPOCOB YIPaBJICHHUS U aJITOPUTMU3ALIIH

MPOIIECCOB 00pabOTKU HH(OPMAIIUU
YMeeT: UCMONb30BATh MATEMATHUCCKHUE
METO/Ibl B TEXHHYECKUX TPUIIOKCHHUAX;
MMPUMCHATb MaTEMAaTUUCCKUEC METO/IbI IPU
pelieHnu npodecCuoOHATBHBIX 3a/1a4
MOBBIIIIEHHOM CIIOYHOCTH.

BJiiajeer: HaBBIKAMH TIPUMCHEHHS
METO/I0B MaTeMaTHYECKOT0 aHAIIU3a ISt
aHaJIM3a ¥ OCTPOCHUS MATEMAaTHIECKUX
MoJIesIell pa3InYHbIX MPHUKJITHBIX 33184

MNYK-1.3. Ilpu o6pabotke 3HaeT: OCHOBHBIE MOHATHUS O
UHPOPMAITUH OTIHYACT MaTeMaTHYeCKOM MOJICITUPOBAHHH,
(baxTbl OT MHEHHUH, OCHOBBI MaTeMaTHYECKOIo ammapara,
MHTEPIIPETALHIA, OLICHOK, NPUMEHSIEMOTr0 JUIsl PELICHUs 3a1a4
dopmupyeT cOOCTBEHHBIC VIIpaBIICHHSI U allTOPUTMH3AIUH

MHEHUS U CYKACHUS, nporeccoB 00padoTKH HHPOPMALIUH
apryMEeHTHpPYET CBOU YMeeT: UCIIONIB30BATh MaTeMaTHYECKHE
BBIBOJIBI U TOUKY 3pCHHUSI METOJIBI B TEXHUYECKUX TPUIIOKECHUSX

MPUMEHSTh MaTEMaTUYECKUE METOIbI IIPU
penieHny npodecCHOHATBHBIX 3a/1a4
MOBBIIIIEHHOM CII0KHOCTH.

Baaneet: HaBBIKAMH MPUMEHEHUS
METOJIOB MAaTeMaTHMYeCKOI'0 aHajlu3a Hu
MOCTPOEHUSI MaTeMaTUYeCKUX MoJeei
pPa3IMYHBIX MPUKIIAIHBIX 33724




HNYK-1.4. PaccmaTtpuBaer u
npeIaraeT BO3MOKHBIC
BapUaHTHI pEIICHUS
MOCTaBIICHHOH 3aa4H,
OLICHMBAsI UX JIOCTOWHCTBA U
HEJIOCTATKH

3HaeT: anrOPUTMBI PELICHUH OCHOBHBIX
3amad audpepeHnnaTEHOTO 1
WHTETPAIbHOTO UCUUCTICHHS (PYHKIUH
OJIHOU NEPEMEHHOU

YMeeT: IpUMEHSTH aITOPUTMBI TIPU
pEIIeHNH OCHOBHBIX 33144

T PepeHINATEHOTO M HHTETPATBHOTO
ucuucieHnst QyHKIUU OJTHON
TepeMeHHOM

BuianeeT: HaBHIKaMU IPUMEHEHHUS
METOJIOB MaTeMaTHUECKOr0 aHainu3a JJis
aHaM3a ¥ IOCTPOEHUS MaTeMaTHIECKUX
MOJIeJIel pa3MMYHBIX MPUKIATHBIX 33124




2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

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

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

- Maremaruka

- Teopust BeposiTHOCTEN M MareMaTU4YeCKas CTATUCTUKA

- Metoapl onTuMu3anuu




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.

Buabl yueOHBIX 3aHATHI U pad0ThI 00y4ar0IMXCS TpyroeMkocTsb, yac
dopmaT U3yuyeHUus1 TUCHHILITMHBI( TPAIUITMOHHBIA WU C C MCTIOJIb30BAaHUEM JJICMEHTOB
WCIOJIb30BAHUEM DJIEMEHTOB JJICKTPOHHOTO O0YUICHHSI) AIIEKTPOHHOTO O0YYCHUS
O01ast TPY10€eMKOCTh THCHUTIITHHBI 12
KonrakTHasi pa6oTa 00y4arommXxcs ¢ npenogaBareyeM 1o 32/10
BH/IaM Y4eOHBbIX 3aHATHH (BCero), B T.4.:
3aHSTHS JIEKIIHOHHOTO THNA (JICKIIUU ¥ WHBIC YICOHBIC 3aHATHS, 12/4

IpeaycMaTpUBAOLIIE IPEUMYILIECTBEHHYIO ITepeaady y4eOHoMl
nH(pOpPMAIIUY TeJarOTMYeCKUMHU paOOTHUKAMM)

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
BrinonHeHHE KOHTPOJIBHOM pabOTHI /KOHTPOJIBHAS paboTa -/10
KoHTpoJb (4achbl Ha IK3aMeH, 3a4€T) -14
IIpomMe:kyTOUHAsI aTTECTAMSA 3a4er

[Ipumeuanue: -/- coomeemcmeenno 0Jisk OUHO, 3A04HOU POopM 0OYUeHUs.

JucuuminHa peanu3yercsl MOCPeICTBOM IPOBEACHUS KOHTAaKTHOW paboOThl ¢ O0y4arolMMMCS
(BKIJIIOUAs NMPOBEJCHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOATENbHOM paboThl 00yJaromuxcs 1
MIPOMEKYTOUYHOM aTTECTALUU.

KonrakTHas paboTa MoXKeT OBITh ayAWTOPHOM, BHEAyTUTOPHOH, a TakKe IPOBOAUTHCS B
AJIEKTPOHHOU HWH(OpPMAIMOHHO-00pa3oBaTebHOM cpene yHuBepcutera (mamee - DMOC). B cmydae
IIPOBE/ICHUS] YacTU KOHTAKTHOM paboTsl mo auciumuinHe B DMOC (B cOOTBETCTBHM C pPacHUCAHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMIOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.



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

IlnaHupyembie Bujbl yue0Hol padoThI
(xoHTpO/MpYeMmBbie) KonrakTHas padora
pe3yJbTaThbl 0CBOEHHS: g
Ko/ (hopMupyemoii - g o 2. 3 g .
KOMIIeTeHIH H TR TR [T, T g.i - § ;i E = ®opmbl IPoBeeHNs Y1eOHOH PadoThI
HHIUKATOPBI 0 = e 3 S g g
JOCTHIKEHHS = SHE E E 58
KOMIETeHIHi 5 S 'S s = s g
2 | 32 B |3
1 cemect
YK-1: Tema 1. luddepenunanbHoe ucHucjieHue PyHKUMU OTHOM 6 Jlekums-suzyanuzanus (B T.4. B OUOC)
NYyK-1.1, nepeMeHHOI:
NYK-1.2, 1. OcHOBHbIE IOHSITUSI U TEOPEMBI
NYK-1.3, 2. BeluncieHue TPOU3BOTHOMN
NvyK-1.4 3. Hdudodepenumnan GpyHKuum
4. TIpou3BOAHBIE BBICUIMX MOPSIIKOB
5. TIpasuno Jlonurans
IIpakTuyeckoe 3ansaTue Nel. Berancinenue npenenos GyHKIMN 10 3akperuieHre TeOpeTHIECKOro MaTeprana. Penenue 3amauq.
OJTHOM epeMEHHOM Pa3IMIHBIMU METOAAMHU CocraBiieHHE CIIPAaBOYHHUKOB
IMpakTuyeckoe 3ansaTHe Ne2. BrruncieHue npou3BoHbIX
CIIOXKHBIX (DYHKITHI
IMpakTuyeckoe 3anaTue Ne3. Jluddepenunpoanue pyHkuuii
IIpakTnyeckoe 3anaTHe Ned. Mccnenosanne QyHKIuil 1
MOCTpOEHHE rPpadHKOB
Ipakruyeckoe 3ansaTe Ne5. [Ipasuo Jlomurans.
JuddepennnpoBanue GyHKINH OIHONW IEpeMEHHON
CamocrostensHas paboTa 20 N3ydyenune yqeOHBIX MaTepHAaJIOB 110 KOHCIIEKTaM ayIUTOPHBIX
3aHATUI 1 y4eOHBIM — METOANYECKUM Hocobusm. Pemenne
JIOMAIIHUX WHIUBHIYaJIbHBIX 3alaHUI
YK-1: Tema 2. HeonpeaenéHHBII HHTErpaI 6 Jlexums-susyanuzanus (B T.4. B 9M1OC)
NYK-1.1, 1. OcHOBHBIE TIOHSITUSI K TEOPEMBI
NYK-1.2, 2. 3aMeHa NepeMeHHOW M UHTETPUPOBAHHUE 1O YACTSIM B
NYK-1.3, HEOIPEICICHHOM HHTETPAJIC
NYK-1.4 3. Uurerpaist oT GyHKINH, COAEPIKAIINX KBAAPATHBII
TpexuieH
4. Wuterpaisl OT JpoOHO - palMOHAIBHBIX QYHKIHH
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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 ’«i g5 | 38 :-? @DopMbI IPoBeAeHNUs Y4eOHOI paGoThI
HH/IHKATOPbI = S = A g E
JOCTHIKEHUS = s g = 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 3anaTue 10. nTerpuposanue GpyHKuni
CamocrosrTensHas paboTta 20 N3yueHne yueOHBIX MaTEpUAIOB 110 KOHCIIEKTaM ayJUTOPHBIX
3aHATUI U y4eOHBIM — METOANYECKUM HocoOusm. Pemenne
JIOMAIIHAX UHIUBHIYaJIbHbBIX 3alaHUH
HUTOI'O no aucuuminae 12 20 40
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(I’OpM]:I U KPUTEPHUH TCKYLIECT0 KOHTPOJIA YCII€EBAECMOCTH (TeXHOJIOFI/I‘lCCKaﬂ KapTa, O4Hast (]JopMa 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, OJIMMIINAIAX | T.I1.) 1 10 10
Hroro 100 6a110B

IIIxana oeHKH pe3yJbTaTOB 0CBOCHUSA TUCHUIIINHBI, C(l)OpMI/IpOBaHHOCTI/I pe3yjJabTaToB oﬁyqe}ma

®DopmMa NpoBeAeHUs YciaoBus gomycka IIxajbl OleHKH YPOBHS
NMPOMEKYTOYHOI aTTecTalMH c¢()OpMHPOBAHHOCTH Pe3yJIbTATOB IIkaJjia ONeHKH YPOBHS 0CBOEHUS A1 CIUTNIJIHHBI
00y4eHust
VYpoBHeBas mikana 100 GanmbHAs 100 GambHAs 5-6ampHas mkana, HenuddepeHpoBaHHast

OLICHKU KOMITeTEHIINH mikana, % mikana, % JuddepeHIpoBaHHas OlleHKa/0a1 OLICHKA

3auer JIOIIYCKalOTCs BCE JIOIIOPOrOBBIN HIDKe 61 HIDKe 61 «HEYJOBIIETBOPUTEIBHOY / 2 HE 3a4TEHO
(110 HAKOIUTEILHOMY PEHTHUHTY HIIH CTYJICHTBI MOPOTOBBIH 61-85,9 61-69,9 «YJIOBJICTBOPHUTENBHOY / 3 3a4TEeHO
KOMIBIOTEPHOE TECTHPOBAHUE) 70-85,9 «xopomuoy / 4 3aYTEHO
MOBBIIICHHBIH 86-100 86-100 «OTIIUYHOY / 5 3aYTEHO




3.2. ConepskaHue AMCHHMILIHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, s cTyaenTos 3SAOUHON ®OPMbI OBYUYEHU A
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Inanupyembie Buasbl yueoHoii padoThI DopmbI
(oHTpOIMpYeMbIe) KonTakTHasi padora CamocrosiTeJibHasi paboTa TeKyIIEero
€3yJAbTAaThbl OCBOCHHSA : p p y

’ K)(,) dopmupyemoii . ° ° ¢opMbI opranuzanuu KOHTPOJIsI
KiMHETeHE),’m T < E g E g ®DopMbI IPOBEIEHUA KOHTAKTHOM CcaMOCTOSITeIbHOM (HauMeHOBaHMe
= - o 7 o >
e HaumeHoBanue pa3eioB, TeM A §- % g : upaﬁoTu 3 3 padoThI OIICHOYHOr 0
OCTHKEHHUSI E 5 g EE JIeKIUH, 1a00paTOPHBIX, = cpeacTBa)
KOMIIEeTEeH U 5 Lg lg c% E NPAaKTHYECKUX 3aHATHH )
= s & 23
= =
1 cemecTp
YK-1: Tema 1. Iludpepenunansnoe 2 2 Jlexuus-Bu3yanu3zanus (B T.4. B CaMOoCTOSsITEIbHOE U3YUYeHUE Brinonaenune
NYK-1.1, ncunciaenne GyHKIUH OTHOM SH1OC). TEMBI KOHTPOILHOM
UYK-1.2, 1epeMeHHoii [paktuueckoe 3anstue Nel-5 paBoTh
NYK-1.3, TectupoBaHue mo
UYK-1.4 TEME
YK-1: Tema 2. HeonpeaeniéHHbII HHTErpai 2 4 Jlexusa-su3yanu3anys (B T.4. B CaMocTOsTebHOE N3ydYeHHE Brinonnenne
NVYK-1.1, SUOC). TEMBL KOHTPOJIBLHON
UYK-1.2 [pakriueckoe 3ansTie Ne6-10 paGoTHI
ey
NYK-1.3, TectupoBaHue 1O
NyK-1.4 TeMe
HUTOT'O 4 - 6 58

@®opMBbI H KPUTEPHH TEKYIIIET0 KOHTPOJISI YCIIeBAeMOCTH (TEXHOJIOrHYecKasi KapTa, 3a04Hasi popma o0ydeHus1)

®opMBbI TEKYLIEro KOHTPOJIst

Konnuectro KOHTPOJIbHBIX TOYCK

KonmuecTBo 6aimioB 3a 1 KOHTD.

Makc. BO3M. KOJI-BO OaJljIOB

TOYKY
KonrposbHas padborta 1 60
TectupoBanue 1o Temam 1,2, 2 20
100 6ans10B
DOpMBI TEKYIIETO KOHTPOJIS KonmgecTBo KOHTPOIBHBIX KomngectBo 6aynioB 3a 1 KOHTD. Makc. BO3M. KOJI-BO
TOYEK TOUKY 02J1710B

IIIkajia OEHKH Pe3yJIbTATOB OCBOCHUS A CUMILIMHBI, CGOPMHPOBAHHOCTH Pe3y/JbTAaTOB 00y4eHHUs

J111%: 181 OLCHKH OBHS
Dopma TPOBE/CHH U DI copMupOBAHHOCTH pe3yﬂZ$aTOB oByyenns IIIkana oleHKH YPOBHS OCBOCHHUSI JHCIUIIIHHBI
NMPOMEKYTOYHOM aTTecTaluu
YpoBHeBas mKana 100 6ampHAsT 100 6ambpHast 5-6apHas mKana, HemuddepeHpoBanHas
OLICHKU KOMIIETCHIIUI mkana, % mkana, % g depeHImpoBanHas OreHKa/0amn OLICHKA
3auer JIOIIyCKarOTCs BCE JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYIIOBIICTBOPHUTEIBLHOY / 2 HE 3a4TE€HO
(110 KOMITEIOTEPHOMY TECTHPOBAHUIO) CTyICHTBI MOPOTOBBIH 61-85,9 61-69,9 «YIOBJICTBOPUTEIHHOY / 3 3a4TCHO
[IpH yCJIOBUN 3AIUTbI 70-85,9 «xopomioy / 4 3a4TEHO
KOHTPOJILHOH PabOTHI HOBBIILECHHbIH 86-100 86-100 «OTIUYHOY / 5 3a4TEHO




4. METOIWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACIATLITAHBI

4.1. O0mme MeToAMYECKHE PeKOMEHAAIMN N0 OCBOCHHIO THCHMILUIMHBI, 00pa3oBaTe/IbHbIe
TEXHOJIOTHH

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

KonrakthHass paboTa MOXET OBITh ayIWTOPHOW, BHEAYIUTOPHOH, a TakKe IPOBOAUTHCS 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 ), TPYAO0EMKOCTh KOHTaKTHOU padboTra B DMMOC sKkBUBaJIEHTHA ayIUTOPHOU padoTe.

[Tpu nmpoBeneHnK y4eOHBIX 3aHATHH MO AUCHUIUIMHE 00ECIIeUYMBACTCS Pa3BUTHE Y 00yUaIOIINXCS
HaBBIKOB KOMAaHJHOW pPa0OThl, MEXKIMYHOCTHOW KOMMYHHMKAIMM, HPUHATHS PpEIICHUH, JIHIEePCKUX
KauecTB (BKJIOYasi IPOBEJACHHWE WMHTEPAKTUBHBIX JIEKIMM, TPYIIOBBIX JUCKYCCHM, PpOJIEBBIX WUIP,
TPEHUHIOB, aHAJIN3 CUTYallMd M UMUTALMOHHBIX MOJEJEH, penogaBaHue TUCHMILIMHBL B popme Kypca,
COCTaBJICHHOI'O Ha OCHOBE PE3yJIbTaTOB HAyUHBIX MCCJIEI0BAaHUM, IPOBOAUMBIX YHHUBEPCUTETOM, B TOM
quciae C Y4eTOM DPErHOHAIBHBIX OCOOCHHOCTEH NpO(PEecCHOHANbHON NESITEIbHOCTH BBITYCKHUKOB M
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 MPUHIMUIBI, B COOTBETCTBUU C
KOTOpbIMH  ()OPMUPOBAHUE PEHUTHHra CTyJEHTa OCYIIECTBISETCS B XOJA€ TEKYIIEro KOHTPOJIS
ycreBaeMocTH. MakcumanbHoe KoJmuecTBo 6amioB B cemectpe — 100.

[To wrToram Tekymiell ycrneBaeMOCTH CTYJIEHTY MOET OBbITh BBICTAaBJIEHA OLEHKa IO
IIPOMEKYTOUYHOW aTTecTallud B COOTBETCTBMU 3a HaOpaHHbIMM 3a ceMecTp Oamutamu. CryneHTam,
HaOpaBIIUM B XOJ€ TEKYILEro KOHTPOJIA ycmeBaeMocTH mo aucuumiauHe ot 61 go 100 OGamioB u
BBIMOJIHUBUIMM BCe O0s3aTeNbHbIE BU/Abl 3alVITAHUPOBAHHBIX Y4YE€OHBIX 3aHATUH, [0 PpEIICHUIO
npenojaBaTesns 0€3 MPOXO0XKJIEHUS MPOMEXKYTOUHOM aTTeCTallii BBICTABIISAETCS OLEHKAa B COOTBETCTBUH
CO LIKAJION OLIEHKH PEe3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI.

Pesyabrar o00ydeHust cumrtaercsi cGOpMHPOBAHHBIM (NOBBILNIEHHBIH YPOBEHb), €CIU
TEOPETUYECKOE COJIepKaHWE Kypca OCBOCHO IIOJHOCThIO; HPU YCTHBIX COOECEOBAaHMSX CTYACHT
MCYEpIbIBAOIIE, IOCIEI0BAaTeIbHO, YE€TKO M JIOTHYECKH CTPOMHO H3/araer y4deOHBIM MarepHal;
CBOOOJTHO CIIpaBJII€TCS € 3a/ladaMi, BOIPOCAMU M APYTUMH BUAAMU 3a/laHUH, TPEOYIOINX MPUMEHEHUS
3HAHWUW, UCHOJB3YEeT B OTBETE JOMOJHUTENbHBIN MaTepuall; Bce MPeayCMOTpPEeHHbIe pabodeil ydeOHOI
IpOrpaMMoOil 3a/JlaHusl BBIIIOJHEHBI B COOTBETCTBHM C YCTAHOBJICHHBIMH TpPEOOBaHMUAMH, CTYAEHT
CHOCOOEH aHAIM3UPOBATh MOJYYEHHBIE PE3YNbTAThI; MPOSBISET CaMOCTOSTEIBHOCTh MPHU BBINOJIHEHUN
3aJlaHui, Ka4eCTBO MX BBIMOJIHEHHUS OIICHEHO uuciaoM OamioB oT 86 mo 100, 4TO COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(DOPMHUPOBAHHOCTHU PE3YIHTATOB O0yUEHUSI.

Pesynbrar o0O0ydeHusi cuuTaerca c(poOpMHpPOBAHHBIM (NOPOrOBbIM YPOBEHb), €CIHU
TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IIOJHOCThIO; IPHU YCTHBIX COOECEOBAaHUSAX CTYACHT
MOCJIeI0BAaTENbHO, YETKO U JIOTHUECKU CTPOMHO M3JaraeT ydeOHbIA MaTepua; CIpaBisIeTcs ¢ 3a/lauaMu,
BOIIpOCAaMHM M JPYTMMM BHMJIAaMU 3aJaHui, TpeOyIOIIMX NpUMEHEHUs 3HAaHUM; BCE MPEAYyCMOTpPEHHBIE
paGoueii yueOHOM mporpaMMoil 3aJaHMs BBINOJHEHBl B COOTBETCTBUM C  YCTaHOBJIGHHBIMHU
TpeOOBaHUSAMHU, CTYIEHT CIOCOOEH  aHaJM3UupOBaTh  IOJYYEHHbIE  PE3yJbTaThl;  HPOSBISET
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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(HOPMUPOBAHHOCTH PE3YJIHTATOB O0yUCHHUS.

Pe3yabTtaTr 00y4eHHsi cuMTaeTcsi Hec(pOpMMPOBAHHBIM, €CIM CTYACHT IPU BBIIOJHEHUHU
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 YCTAHOBIIEHHBIM TPEOOBAHHSM, KaYECTBO UX BBIMOJIHEHUS
OLIEHEHO YMCJIOM 0ajIoB HUXE 61, YTO COOTBETCTBYET 10IIOPOTOBOMY YPOBHIO.

4.2. MeTounqecmle YKazaHus I oﬁyqaloumxca M0 OCBOCHMIO JUCHMIIJIMHBI HA 3aHATUAX
JEKIIMOHHOI'0 THIIA

HGKHI/IOHHHﬁ KypC npcamnojaract CHCTEMATU3UPOBAHHOC HM3JIOKCHHUEC 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 H3yd4acMoro martcpuala. MaTepI/IaHH HGKHHI;'I SABJIAIOTCS
OHOpHOfI OCHOBOM JJIA IIOATOTOBKH O6yanOIHHXC$I K HPaKTHYCCKUM 3aHATUAM W BBIIIOJTHCHHA 3aI[aHI/Iﬁ
CaMOCTOSITeILHOM pa6OTbI, a4 TaK¥XC K MCPOIPUATHAM TCKYLICIO KOHTPOJA YCIICBAECMOCTH U
HpOMe)KYTOLIHOf/i arTeCTalvu 1o JUCHUIIIINHE.

B X0A€ JICKIIMOHHBIX 3aHATUH HCO6XO,Z[I/IMO BCCTH KOHCICKTHPOBAHHC y‘le6HOFO Martrepuajia.

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

4.3. MeToanyecKue yKa3aHus AJs 00y4alomuXcs M0 OCBOEHUIO TUCHMIIJIMHBI HA 3aHATUIX
CEMHUHAPCKOI0 THIA

[TpakTueckue (CeMHMHAPCKHUE) 3aHATHUS MPEACTaBISAIOT CcOO0OM JeTanu3aluio JIEKIIMOHHOTO
TEOPETUYECKOI0 MaTepuasia, IPOBOJATCS B LENSX 3aKpEIUIEHUs Kypca U OXBaThIBAlOT BCE OCHOBHbBIE
paznenbl. OCHOBHOH (hOpMOI TIPOBEACHHSI CEMHHAPOB M MPAKTHUYECKUX 3aHSATUH SBISETCS OOCYKICHHE
Haubosiee MpOOJEMHBIX U CI0KHBIX BOIIPOCOB IO OT/AEIbHBIM TEMaM, a TAKXKE pelleHHe 3a7ad U pazoop
MPUMEPOB M CUTYAIMI B Ay TUTOPHBIX yCIOBUSX.
[IpakTHyeckue (CeMUHAPCKUE) 3aHATUS 00YYarOUIUXCsl 00eCTIeYMBAIOT:
- IPOBEPKY M YTOYHEHHUE 3HAHUH, TOJTyYCHHBIX Ha JIEKITUSX;
- NOJydYeHHE YMEHHMH U HaBBIKOB COCTAaBJIEHUS JIOKJIAZIOB M COOOLICHMH, OOCYXIEHHS BOIPOCOB IO
y4eOHOMY MaTepHuany AUCIUTUINHBL,
- TOJBEJIEHHE HTOrOB 3aHATUI 1O PEUTUHIOBOW CHUCTEME, COIIACHO TEXHOJOIMUYECKOW KapTe
JMCIUTUTAHBIL.

4.4. MeroanuyecKue yKa3aHus M0 CAMOCTOSITEJIbHOM padoTe 00y4aromuxcs

CamocrosTenbHas paboTa obecreunBaeT MOJArOTOBKY 00ydaroerocs K ay IMTOPHBIM 3aHATHIM U
MEPOIPUATHSIM TEKYIIEr0o KOHTPOJS M IPOMEXKYTOUYHOH aTTecTald [0 HM3y4yaeMoOW JMCLMILIMHE.
Pe3ynbpTaThl 3TOM MOATOTOBKHM HMPOSBISIOTCA B aKTUBHOCTH OOYYaroIErocsl Ha 3aHATUSX M B KauecTBe
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IpYruX (GOpM TEKYILIEro KOHTPOJISL.

[Ipy BBIMOMHEHMM 3aJaHUN JUISI CAMOCTOSTENIBHOM pPabOThl PEKOMEHJIyeTcsi IMpopadoTka
MaTepualoB JIEKIUN MO KaXIO0W IPOWICHHON TEME, a TAKXKE MU3Y4eHUE PEKOMEHAYEMOM JHUTEPATYpBHI,
npencraBieHHol B Paznene 5.

B nmpomecce camocToATenbHOM pabOThl NpU  HU3YYEHUH JAMCUMUIUIMHBI CTYIEHTHI MOTYT
UCMOJb30BaTh B CIEHUATU3UPOBAHHBIX AYJUTOPUSAX JUIS CaMOCTOSATENBHOW pPabOThl KOMIIBIOTEPHI,
o0ecneunBamIIeMy JOCTYH K MpPOrpaMMHOMY OO€CIEYeHHIO, HEOOXOIUMOMY JJsi H3y4YeHHS
JMCLUIUIMHBL, a TaKXe JOCTYyIN yepe3 MH(OPMAIMOHHO-TEIEKOMMYHUKALMOHHYIO ceTh «MHTepHeT» K
ANEKTPOHHONW HH(pOpMaMOHHO-00pa3oBarenbHo cpene yHuBepcurera (OMOC) u  3neKTpoHHOM
oubnuoreynoit cucreme (OBC), rae B 3JIEKTPOHHOM BHJE pacrmojaratoTcss ydeOHble M Yy4eOHO-
METOJIMYECKUE MaTepuajbl, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBI U CAMOCTOATEIbHOW 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 3JeKTpoHHOM Onbnroreke ynuepcurera (ObC).

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

OcHoBHas1 JiUuTEpaTypa:

1. KpaTkuii Kypc BbICIICH MAaTEMAaTHKH [ DIIEKTPOHHBIN pecypc] : yuel. sl By30B MO HAMIPABICHUIO
noarotT. "Oxonomuka" / K. B. banaun [u np.] ; mog 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 | 3ajadax [ DIeKTPOHHBIN pecypc] : yueO. mocodue i By30B 0 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-MeToan4ecKoe nocodue no gucuurinHe "Maremarnueckuii 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
"NnhoxoMMyHHKAIl. TEXHOJIOTHH U cucTembl cBsizu", 15.03.02 "TexHon. MamuHel 1 060pyAoBaHue",
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. epmnes, B. I'. Matemarnueckuii ananu3. COOpHUK 33124 ¢ peLICHUsIMU [ DIEKTPOHHBIHN pecypc] :
yue0. mocoOue UIsi CTYJICHTOB BY30B 10 HampaiieHuio moaroT. 38.03.01 "Oxonomuka" (kBamuduxaims
(crenens) "0akamaBp") / B. I'. lllepmines. - 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. -
HokymenT Bookread2. - M. : UTHOPA-M, 2015. - 479 c. : un. - Pexxum nocryna:
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 gocrymna:
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. : nm.

8. Bricmias MmaTemaruka B ynpakHeHUsX u 3agavax [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 MareMaTuka B ynmpaKHEHUSIX U 3a1a4dax [Tekcrt] : [yue6. mocobue as By3oB] : B 2 u. Y. 2/ I1.
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. Iuckynos, H. C. AuddepenunanbHoe U uHTErpaigbHoe ncunciaenus [Tekcer] : yue0. mocodue s
BTy30B T. 1 / H. C. ITuckynos. - M3x. ctep. - M. : Unarerpan-Ilpecc, 2007. - 415 c. : cxem.
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12. TTuckynos, H. C. luddepennuansnoe u nHTErpaibHoe ucuucienus [ Tekct] : yue6. mocobue ans
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-¢ u3a. - 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. lllepmnes, B. I'. Marematnueckuit aHaim3 [ IEKTPOHHBIN pecypc] : yueo. mocodue s By30B 10
Hanpasienuto "Dxonomuka" / B. I'. Hlepmines. - Jlokyment Bookread2. - M. : UHOPA-M, 2013. - 287 c.
: W - Pexxum noctyma: http://znanium.com/bookread2.php?book=342089.

Ilepuoguueckas Jureparypa

Bectauk bBypsitckoro ['ocynapctBenHoro yuuBepcutera. Maremaruka, Madopmaruika
Bectnuk Ka3zaHckoro TeXHOIOTHYECKOTO YHUBEPCUTETA

EcrecTBeHHbBIC M MaTeMaTUYECKHE HAYKU B COBPEMEHHOM MUpPE

N3zBectust Cankr-IleTepOyprckoro rocy1apcTBEHHOIO TEXHOJIOTHYECKOTO 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 noctyna: 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 Jlans [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 (JIMIICH3HOHHBIN JIOTOBOP)
2 Microsoft Office Professional Plus 13 BHYTPEHHEW CeTH YHUBEpCHUTETa (JIMIEH3HOHHBIN JI0OTOBOP)
3 Koncynprantllntoc W3 BHYTPCHHEH CeTH YHUBEpCUTEeTa (JIMIICH3MOHHBIN TOTOBOP)
4 CI0 MOODLE U3 I000¥ TOYKH, B KOTOPOI UMeeTCst AOCTYH K ceTi HTepHeT
(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,
MPEIyCMOTPEHHBIX ~ y4eOHBIM IJIAaHOM U pabodeil mporpaMMoil  AUCHMILIMHBL, OCHAIEHHBIE
000pYyJOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

3aHATHA JIEKIMOHHOIO THNA. YueOHbIE ayAUTOPUM [UIsl 3aHSATHH JIEKIMOHHOTO THUIA
YKOMIUIEKTOBaHBI MEOEbI0 U TEXHUYECKHMMH CPEICTBAMH OOYUYCHHMS, CIYXKAIIUMH ISl MIPEICTaBICHUS
yueOHol mH(popMaluu (CTallMOHAPHBIE WJIM MEPEHOCHBIE HAOOPHI JEMOHCTPALIMOHHOTO 000PYAOBAHUS
(TIpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK), Y4eOHO-HATIISITHBIE TOcOOUs (TIPEe3eHTAIMU 110 TeMaM JICKITUH ),
o0ecrneunBaoIIue TeMaTHUECKUEe WILTIOCTPAIK, COOTBETCTBYIOIIME JAHHON MpOorpaMMe AUCHUILITHHBL.

3aHATHA CEMHUHAPCKOr0 THMA. YdYeOHBbIC ayIUTOPHH [UIsl 3aHITHA CEMHUHAPCKOrOo THUIA
YKOMILIEKTOBAaHbl MEOEbI0 U TEXHUYECKUMHU CpPeACTBAMH OOYYEHHUS, CIY>KAIIUMH JI MpeICTaBICHUS
yaeOHoi nH(popManuu (CTalMOHAPHBIC WU TIEPEHOCHBIE HA0OPHI JIEMOHCTPAIMOHHOTO O0OPYIOBAHUS
(IpoexTop, 3KpaH, KOMIBbIOTEP/HOYTOYK).

IIpomeskyTouHasi aTTecranus. /s mpoBeaeHUST TPOMEXYTOUYHON aTTECTAIlMH 110 JUCIUTUIAHE
UCIOJIb3YIOTCS. KOMITBIOTEPHBIE KJIACChI, OCHAIEHHBIE KOMITBIOTEPHOW TEXHUKOH C BO3MOXHOCTBIO
MOJKIIIOYEHUST K ceTH VHTepHeT W o0OecredeHueM JOCTyla B DJJEKTPOHHYI HH()OpPMAIMOHHO-
00pa3oBaTeNpHyI0 Cpely YHHBEpCUTETa W/WIU yueOHbIe ayJUTOPHH, YKOMIUIEKTOBAHHBIE MEOEIbI0 U
TEXHUYECKUMH CPEIICTBAMU O0yUCHHUSI.

CamocrosiTeibHast paGora. [lomemeHuss Ans  caMOCTOSITENBHOM — pabOTBl  OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO TOJKIIOYCHHS K ceTH «VHTepeHeT» W JOCTynoM K
ANEKTPOHHOW  HMH(OPMAIIMOHHO-00pa3oBaTeNbHON  cpene  yHuBepcutera. [lns  opraHuzanuu
CaMOCTOSITENTbHOU Pa0OTHI 00yUYAIOIIUXCS UCIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIacChl YHUBEPCHUTETA;

Oubnmuoreka (Meauasan), UMEIoMmas MecTa JiUIsi OOYJaroIIMXCs, OCHAICHHBIC 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
JOCTYIIOM K DJIEKTPOHHOM MH(pOpMalMOHHO-O0pa3oBaTeabHOil 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 IJIaHaMm, pabouuM MporpaMmam JUCHUILIMH (MOJyJiel), porpaMMaM MpaKTHUK,
ANEKTPOHHBIM YU€OHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHBIM B pabOuyux
MporpaMMax JTUCIUIUTHH (MOJTyJIeH ), MporpaMMax MpPaKTHK;

(dbopMHpOBaHUE IEKTPOHHOTO MOPT(HOINO 00yUaromerocsi, 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 TMpoIecca, Pe3ylbTaTOB MPOMEKYTOYHOW aTTecTaluud |
Pe3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI;

MpoBeJcHNE YUYEeOHBIX 3aHATHH, MPOILEAYP OIEHKH Pe3ylIbTaTOB OOyUYEHUS, peain3amus KOTOPBIX
MpPEeIyCMOTPEHa C MPUMEHEHHEM JJIEKTPOHHOTO OOyuYeHHus, JAMCTAHLIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHII;

B3aMMOJICICTBHE MEX]y y4acTHUKaMU 00pa30oBaTEelIbHOIO Mpollecca, B TOM YWCIE€ CUHXPOHHOE U
(W1M) aCHHXPOHHOE B3aUMOJIEUCTBHS oCcpeAcTBOM ceTH "MHTepHet".
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7. OCOBEHHOCTHU OPI'AHMU3AIIU OBYUYEHUA 1JI51 JINL C OTPAHUYEHHBIMUA
BO3MOXHOCTAMM 310POBbs U UHBAJINIOB

[Ipu HeoOxoaumocTH pabouasi HporpaMMa JUCHUIUIMHBI MOXET OBbITh aJalnTUpOBaHA Ui
obecriedeHrss 00pa30BATENBHOTO TPOIECcCa HHBAJIUAOB U JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3J10pOBbS, B TOM YMCJIE AJI AUCTAaHIIMOHHOTO 00yueHus. [ aToro Tpedyercs 3asBiIeHHUE CTyeHTa (ero
3aKOHHOTO MPEJICTABUTENIA) U 3aKII0YEHUE TICUX0JI0Tr0-MeANKO-nieaarornueckoit komuccuu (IIMIIK).

B cinydae HeoO6xoauMOCTH, OOy4YarOUIMMCSl M3 4YMCTA JIMI C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH
3710pOBbsI (TI0 3aSBJICHUIO O0YYAIOLIETOCs) a Uil HHBAIUIOB TaKK€ B COOTBETCTBHU C MHIUBUAYaJTIbHOU
IpOrpaMMoil peaOuINTallud HWHBAIWA, MOTYT MpejaraTbCsi CIEAYIOLUIUE BapHAHTbl BOCIPHUITHS
y4eOHOM MHPOPMALIUHU C YUYETOM WX MHIWBUAYAIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH, B TOM YHCIIE C
MIPUMEHEHHUEM AJIEKTPOHHOTO OOYyUEHUS U IUCTAHIIMOHHBIX TEXHOJIOTHA:

- JUI JIML C HapyIIEHUSMH 3pEHHs: B IMe4YaTHOW (opMe YBEIWYEHHBIM MIpUPTOM; B (dopme
AJICKTPOHHOTO JTIOKyMeHTa; B (opme aynuodaiina (mepeBoj; yueOHbIX MaTepHaioB B ayauodopmar); B
nedatHoH ¢opme Ha sA3bIke  bpaiinsd; WHAWBUAyalbHBIE KOHCYJIBTAlMM C  IPHBJICYEHUEM
TudIoCcyp0onepeBOAUNKA; UHAUBUAYATbHBIC 3aJaHHS U KOHCYJIbTAI[HH.

- 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 JUI[ C HApyIUICHUSMU OIOPHO-IABUTATEIBHOIO ammapara: B meuyaTHoil ¢opme; B dopme
AJIEKTPOHHOTO JIOKYMEHTA; B (popme ayaunodaiina; HHIUBUAYaTIbHBIC 33/1aHUSI M KOHCYJIBTAIUH.
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8. OLEHOYHBIE MATEPUAJIbI (®OHJ OLUEHOYHBIX CPEACTB) JJIsl TEKYIIELO
KOHTPOJIS 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 pasjim4HbIMA 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.

HuddepennnpoBanue GpyHKIUI 0OTHON TEPEMEHHON
Tabnuia mpOU3BOJHBIX CIOKHBIX (PYHKIUI
CocraBieHue cCipaBOYHOI0 MaTepuaia

Pemenne 3agau

Ipakruyeckoe 3ansitue Ne3. ludpepenunpoBanue GpyHKuuii

akrowbpPE

Jlorapudpmuueckoe muddepeHnrpoBanue.

Brraucnenue npon3BoaHON QYHKIIUH 3a1laHHOM TapaMeTpUIECKU
[Tpou3BOIHBIE BBICIIUX MOPSIIKOB

CocraBieHue cipaBOYHOI0 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. lnddepenmpoBanne GyHKINN 0HON iepeMeHHo. [loBTopeHme

3. Pemrenue 3agau

4.

KOHCYHBT&HI/I?I M0 JOMAalIHEMY WHAWBUAYAJIIBHOMY 3aaHHUIO

IpakTuyeckoe 3ansiTue Ne6. MeTobl HHTETPUPOBAHNS B ONPeeJEHHOM HHTErpaJie

1.
2.
3.

4.

MeTto/1 3aMeHbI IEPEMEHHON B ONPEAECIEHHOM HHTETpaJIe
WuTerpupoBanue Mo 4acTsIM B ONPEeIEHHOM UHTErpaje
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. Pemeunune 3amau

IIpakTuyeckoe 3ansitue Ne8. UHTerpupoBanue Apo0HO-pPAHOHANBHBIX 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 MaTepuaa
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 MaTepHalia
4. Pemenwne 3amau

IpakTuyeckoe 3ansitue Nel0. UnTerpupoBanue 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 3a1a4M 1JIs1 peNIEHUsI 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. HeonpenejeHHbINH MHTErPaJI

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

3anayva 5. Haiigure npon3BoHy0 (YHKINHU 33aHHOM MapaMeTpUUECKU:
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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 TECTOBLIE 3aJaAHUS

Tema 1: InddepeHunanbHoe ncuucjaeHue PyHKINH OAHON NepeMeHHO

@ 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 GbyHKLMY, 3aJaHHOM MapaMeTpUYECKH
X

OTBETHI:
1
1. —
2\t
5 l+cos 2t

2t
1

3
24t (1+2cos2t)

dy X=t+cos 2t
3. Haiitn npon3BoHYO i GyHKIUY, 3a/1aHHOM TapaMeTpu4yecKu e
X y =
OtBernI:
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. Haittu nmpou3sBosiyto BToporo nopsjka 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 Gyukiuu f (X) = 3x% —1, npoxoIeii 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 dynkumo 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
OTBeTLI:
-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) - MHOTOYJIEH, 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 MePEMEHHOI;

2. TuHelHas 3aMeHa TIEPEMEHHOM;

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 KOHTPOJIbHBbIE 3aJaHUsI UM HUHbIE MAaTePHAJIbI, HEOOXOUMBbIE [IJIsl OLEHKH 3HAHMIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA B X0/1€ IPOMEKYTOYHOM aTTeCTAIUM 10 AUCHUIJIMHE

@®opma NpOBEACHUS] NPOMEKYTOUYHOW aTTeCTallMM IO JUCHMIUIMHE: 3auéT (10 pe3yibTaTam

HAKOMUTEJIbHOTO PEUTHHTA WM B (hopMe KOMIIBIOTEPHOTIO TECTUPOBaHHUs). Y CTHO-MUCbMEHHAas (hopMa 1o
OuseraM MpeAroaraeTcs, Kak MpaBuiIo, A Mepecaadn dK3aMeHa akaJeMHUECKON 3a0KEHHOCTH.

™=

oA~

~

10.
11.
12.
13.
14.
15.
16.
17.
18.

Ilepeuens BONpPOCOB /i MOATOTOBKH K 324éTy
YK-1: UVK-1.1, UVK-1.2, UYK-1.3, UYK-1.4

[TonsTHe QyHKIMH OHON IEPEMEHHOIA.

[Tpenen gpynkuuu. CBolcTBa IPEIEIIOB.

beckoneuno wmaneie u OeckoHeyHO Oonbmue ¢(yHkuu. CpaBHeHHE OECKOHEYHO MalbIX
BEJIMYHUH.

IlepBslii 1 BTOpO 3aMeuaTeNbHbli npeaensl. CaeacTsus.

OcHoBHbIE BUIbl HEOIPEAETIECHHOCTEN U UX PACKPBITHE.

3agaun, NPUBOSIIME K MOHATUIO NPOU3BOAHOM (O CKOPOCTHM M KacaTeNbHOW K KpPUBOIL).
YpaBHEHHM KacaTeIbHON U HOPMAJIH.

Onpeznenenye NpoU3BOIHON, FTEOMETPUUYECKUN U (PU3MUECKUI CMBICI TPOU3BOAHOM.

[Tonsitue crnoxuHolt QyHkuuu (PpyHkumum ot ¢QyHkuuu). Tabauna MPOU3BOIHBIX CIOKHOM
byHKINN.

CaoiicTBa npou3BoHoN. OCHOBHBIE NpaBuia JuddepeHIupOBaHus.

[Tpon3BoHas PYHKIIUH 3aJaHHOM MapaMeTPUUYECKH.

Jlorapudmuueckas nponu3BogHasl.

[Tpon3BoiHAs BBICIIUX MOPSAKOB SBHO 3aJaHHON (DYHKIMH.

Huddepenuman GyHKIIUH.

[TonsiTue nepBooOpa3Hoii. HeonpeneneHHbli HHTErpall, ero CBOMCTBA.

Teopema 06 nHBapuaHTHOCTU (OPMYJT HHTETPUPOBAHUSL.

MeTo/1bI HHTETPUPOBaHHUS (3aMEHA IEPEMEHHOM; 10 YacTsM).

MeTto HeonpeienEHHBIX TIEPEMEHHBIX.

WuTterpupoBanue QyHKIMMA, coaepKaLIUX TPOU3BEIEHUE TPUTOHOMETPUUECKUX (DYHKIIHHA.

IIpumepHBbIii 3a4eTHBIH OnJIeT

YK-1: UYK-1.1, UVK-1.2, UYK-1.3, UYK-1.4

1. Haittu npouzBonuyto pyakmuu Yy = 2sin(l—3x).

X=2t2+3t+3

2. Haiiti npon3BoaHYIO QYHKITNH, 33 JAHHOH MapaMeTPUICCKU:

y = cos 5t



37

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 1JI1 HMTOFOBOr0 TECTUPOBAHHUS

YK-1: UYK-1.1, UYK-1.2, UYK-1.3, UYK-1.4

4
X =1

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

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

2
2. Haiitu Iimw
x—3 Xc =9
OTtBernl: 1. Z (2. 2; 3. E
3 6
X2 +2
3. BeraucnuTh mpou3BoAHYI0 QYHKITUU: Y = 1
X+
, 1 [ x+1 , 1 3% +2x+2 ;1 xP+2x-2
Orperbi: 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. BBIYHCIATH IPOU3BOTHYIO QYHKIMA: Y =3 (4+5X)2

2 ., 10

2y
Yo T T3meex

Otserni: 1. y'= 3. y':§(4+5x)_]/3

. dy . =In (1+ t? )
5. Haiitu npousBoanyo dx (GbyHKIUY, 33/1aHHOI MapaMeTpudecKu
X —
y =arctg t

1 1 1
OtBerpi: 1. vy, =— ; 2. Vy=— ; 3. Y, =—
= =% =0

dx

6. BorauciuTh 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 TeCTUPOBAaHUE, MUH.
CTY/eHTY
He menee 100 10 90

[TonHbIi (GOHI OLEHOYHBIX CPEACTB Ui HPOBEAEHUS 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 OOYyYaloIIMMCS IPElOCTaBIISETCS
BO3MO>XHOCTb IIPOMTH TECT CaMONPOBEPKH. TecT 11 caMONPOBEPKH 1O JUCHUILINHE pa3melneH B D11OC
yHuBepcuteta http://sdo.tolgas.ru/ B cBOOOIHOM TSI CTYZCHTOB JIOCTYTIE.



