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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepaibHOro rocyAapCTBEHHOrO 06pa3oBaTe/lbHOro
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&I OC BBefeH B aeincTeme npmkasom Ne7 ot 12.01.2016 r. , gata yrBepxaeHus: 09.02.2016 .
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Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 38.03.02 MeHeLKMeHT

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

M, npoTokon 3acegaHusa kagenpb! Ne4 ot 20.06.2017

YTBepXaeHa Ha coBeTe hakynbTeTa 6usHeca, NpoTokon Ne 6 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. Bepnues C. H.
3aBepfytoLnii kadeapoi:

npodpeccop, 4.¢-m.H. CenesHes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoi PoxaectseHckas 1. H.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@I'OC: OIIK.7 cnocodHOCTh peliaTh CTAHJIAPTHLIC 32121 NPoQecCHOHATLHOI 1esi TeILHOCTH
Ha ocHOBe HH(popManoHHOil I 6o MmorpadgmIeckoii KyILTYPHI ¢ IPAMEHEHAEM
HH(POPMANHOHHO-KOMMYHHKAIMOHHBIX TeXHOIOTHii ¥ ¢ y9eToM 0CHOBHBIX TpefoBanuii undopmannonnoii

6630ﬂaCHOCTH; e uacmu Cﬂedylomuxpesyﬂbmamae 06ylle}luﬂ!

33. 3HaTb 6a30Bble MOMOXEHUS (hyHAAMEHTANbHBIX Pa3feNoB MaTeMaTVKK Ans 06paboTKY MHGopMaLUn 1

aHaNM3a faHHbIX B cthepe NPodeccMOHaIbHON feSTeNbHOCTH

37. 3HaTb YHUBEPCA/IbHOCTb MaTEMAaTUYECKNX METOA0B B NMO3HAHNW OKPYXXaloLEr0 MUpa

2. TpeboBaHus HI'TY K pe3ynibTaTaM 0CBOEHUS ANCLUM/INHbI

Tabnuua 2.1
PEByfIbTaTbI N3y4yeHna ANCLUMNNANHBI N0 YPOBHAM OCBOEHUA (VIMeTb CDOprI opraHmsayumu
npescTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATUIA

MaTemMaTWNYeCcKnin aHan3

OrlMK.7.33 3HaTb 6a30Bble NO/IOKEHNA PYHAAMEHTA/IbHbIX pa3fenoB MaTeMaTUKKU 415
06paboTKM MHOPMaLMKN 1 aHan3a JaHHbIX B cepe NPodeccnoHaIbHON fesATe/TbHOCTU

1.0CHOBHBIE IOHEATHS Kypca: Mpeelt HocIe[oBaTeIbHOCTH 1 (DYHKITHH,
HEIIPepHIBHOCTD (DYHKITHI, IPON3BO/IHAS M HACTHBIE IIPOU3BOIHELE, AuthhepeHIrar,
HEOIIpe ICIEHHBIH, OlIpe/IeJIeHHbII U HeCOOCTBEHHbIE HHTETPAJIbL, KPATHBIE U
KPHBOJIMHEHHBIC HHTETPAlIbl; 0OBIKHOBEHHOE M (PepeHITHaIbHOEC YpaBHCHHE,
THCIIOBEIE, (DYHKIMOHATIBHBIE PSIIBL, psig Pypre

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonTefibHas paboTa

2.10CTAaHOBKY W METO/BI PEIICHIS 3a/a": METOMBI PACKPHITHS HEOTPEIeICHHOCTEH,
npaBwia JudepeHIHpOBaHIs 1 HHTETPAPOBAHUS (DYHKITHH OJHOH 1 HECKOIHKHX
TIEPEMEHHBIX, METO/IBI PeIleHNs] OOBIKHOBEHHHIX JH(p(epeHnnanbHbIX YPaBHCHHUH
CHCTEM, IIPU3HAKHU CXOUMOCTH PSJIOB

JNekuwnu; TpakTnyeckme 3aHATUS;
CamocTosTenbHas paboTa

OrlK.7.37 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B NO3HaHNW OKPYXKatoLLEr0

Mupa

3.crpouts rpaduky GyHKIMIH B IeKapTOBOH U NONSIPHON cucTeMax KOOpNHAT,
BBITHCIIATE IIPEIEIIl TI0CTIeIoBaTeIbHOCTeH U (QyHKITHH, CpaBHUBATH GECKOHETHO
MaJlble 1 OeCKOHETHO OOJIBIINe (PYHKIINH, OTIPE/IEISITh TOUKH pa3phiBa

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

4. muppepenipoBaTh GYHKIMH OHOM epeMeHHOM, 3a/JaHHbIE SIBHO,
HapaMeTpHUIecKd | HeSBHO, IIPOBOUTH MOTHOE MX HccIeJOBaHUE METO aMu
nubdepeHIMaTbHOTO HCIHCIeHUs; Tu(depeHIpoBaTh (HYHKIMH HECKOIBKUX
IIEpeMEHHBIX

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

5. BLIUHUCISITE HEOIIPE ICTICHHBIE, OIIPEICJICHHBIC U HECOOCTBEHHBIE HUHTETPaJIbI
IIOMOIIBIO OCHOBHBIX METONOB MHTCIPHUPOBAHU U Ta6.TII/H_[, OIIPEICIITH CXOUMOCTD
HeCOOCTBEHHBIX HUHTErpajIoB, BLITUCIIATH }_'[BOf‘IHLIe, TpOI\/JIHbIG " KpHBOHHHCfIHI;Ie
HHTET'paJIbl, UCIIOIL30BaThL HHTETPAIbHOC UCUHUCIICHUE IIPU PEITCHUHA 3a 1avd
reoMeTpuun

Nekuwnu; TpakTnyeckmne 3aHATUS;
CamocToaTenbHas paboTa

6.Hax0/UTH OOITHE pereHns 1 penteHns 3a a1 Ko 1 HeKOTOPHIX KPaeBhIX 3814
JUISL OCHOBHBIX KIIACCOB OOBIKHOBEHHBIX JH((hepeHIMaILHBIX YpaBHEHIA IEpBOTo ’
BBICHINX HOPSIJIKOB, PEIIaTh IPOCTEUITINE CHCTEMbI OOBIKHOBEHHBIX
madpepeHITraTbabIX YpaBHCHAN

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

7.oTIpe JeNsITh CXOUMOCTD YHCIOBBIX U (DYHKITHOHAIBHBIX PSIOB, IPEICTaBISATh
(byuxim psgamu Telinopa, @ypee

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

8‘BbI6I/IpaTB METOJbI PEIICHUS 3a /la¥d Ha OCHOBC aHalIn3a HOCTpOEHHOﬁ
MaTeMaTHIeCKOH MOJIeINn

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

OIlMK.7.33 3HaTb 6a30Bble MNOSIOKEHNA PYHAAMEHTa/IbHbIX pa3fenioB MaTeMaTUKKU AN
06paboTKM MHOPMALIMKN N aHa/IM3a JaHHbIX B cpepe NPohecCnoHaIbHOM AeATeIbHOCTY

9.0 MaTeMaTHKE Kak 0coOOM criocoOe Mo3HaHus MUpa, OOITHOCTH ee NOHATUM 1
IIpe icTaBICHUH

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

3. CofepxxaHue 1 CTPYKTypa y4ebHO ANCUNNNINHbI




Tabnuua 3.1

CcbINIKM Ha
o AKTUBHbIE
Tembl nekuunit Yachl pesynbTaThl YyebHas feaTeNIbHOCTb
(popmel, Hac, 0by4yeHus

Cemectp: 1

AnpakTnyeckas egmHnua: Mpegen v HenmpepbIBHOCTb (DYHKLMIA OAHOM NepeMeHHO

1. [eicTButenbHble PYHKLUMM
O[IHOV AeNCTBMTENLHON
nepeMeHHo.Mpegen
nocefoBaTelbHOCTY, Npesen
(hyHKUMN. OAHOCTOPOHHME
npegensl. CpaBHeHUE YHKLUIA,
MCMNO/b30BaHNe 3KBUBAIEHTHOCTEN,
BbITEKAKOLLMX U3 1-r0 1 2-T0
3ameyaTeNibHbIX Npesenos.
WcenenoBaHne QyHKUWIA Ha
HenpepbIBHOCTb, KnaccuhuKaums
TOYEK paspbiBa.

10

1,2,3,8,9 [|Jlekuna

AnpakTndeckas eguHmua: AndhepeHumanbHOe ucuncneHne pyHKLUNM 0gHOM nepemMeHHOM

2. MpounsBoaHas QyHKUMK.
AnddepeHupman. FeomMeTprUecKuin
1 (hn3nyeckuii cMbics. CBOCTBA
v depeHLpyeMbIX QYHKLNIA.
Tabnuua nponssogHbIX. Mpasuna
AndgdepeHUmMpoBaHms.
Mpoun3BOAHbIE BbICLLMX MOPSAKOB.
Mpowv3BoaHas napaMeTpuUYecKu
3afjaHHON (hyHKLMK, HESIBHOM
(pyHKLMU. OCHOBHbIE TEOPEMbI
AnddepeHLnansHOro NcUMCeHNs
1 MX NPUNOXeHUs. Mpasuno
JNonuTans. dopmyna Teinopa.
AcvmnToTbl. HanbosnbLuee n
HanMMeHbLLUee 3Ha4YeHNs Ha OTpe3Ke.
VccnepgosaHune noBefeHUs
(hyHKUMM, NOCTPOEHME rpadmka.

16

1,2,4,8,9 |/lekuus

AnpakTnyeckas eamHNLA: MIHTerpanbHoe NCUNCIEHN

e (DYHKLNIA 04HOW NepemMeHHOA

3. HeonpesenéHHbIli HTErpan:
CBOICTBa, Tabnuua
nepBoo6pasHbiX. OCHOBHbIE
MeTOAbl MHTErPUPOBaHUS.
WHTerprpoBaHune HeKOTOpbIX
KNaccoB 3/1eMeHTapHbIX PYHKLMIA.
OnpegeneHHbIA nHTerpan,
ceolictea. Popmyna
HbtoToHa-/1eibHMua. MpunoxeHus
onpefeneHHOro NHTerpana.
Heco6CTBEHHbIE MHTErpasbi.

16

1,2,5,8,9 |Nekuus

AvpakTuueckas eguHnua: AndhepeHumnanbHoe NCUMCIEHNE (YHKLMN HECKOMBbKMX NEPEMEHHbIX




4. TToHATUE (DYHKLMW HECKOMBbKMX
nepemeHHbIX. O61acTb
onpegeneHns. MoBepxHOCTY Un
NHWUKW YpoBHeld. Mpegen,
HEenpepbIBHOCTb.
LnddepeHuUmpyeMocTb, YaCTHble
Npou3BOAHbIE, MOMHbI
AndpepeHuman. KacarenbHas
M0CKOCTb. YacTHble MPOV3BOAHbIE
1 anddepeHUmnanbl BbICLLINX
nopsakos. dopmyna Telinopa.
HeobxouMble 1 fOCTaTOUHbIE
yCN0BWS 3KCTpeMyma. HambonbLuee
1 HaVMeHbLLIee 3HaYeHNs B
o6n1actu.

12

1,2,4,8,9

Nekums

CemecTp: 2

AnpakTuueckas eanHuLa: KpaTHble Y KPUBO/IMHEWHBIE MHTerpasbi

5. [1BOVHOM 1 TPOMHOW NHTerpabi:
CBOWCTBA, NMPUNOXKEHMS.
BbluncneHne B eKapTOBbIX
KoopAmHaTtax v ¢ MOMOLLbIO
3aMeHbl NepemMeHHbIX. [onspHble,
LWNMHAPUYECKME, ChepruyecKmne
KoopanHaTbl. KprBONMHElHbIT
nHterpan | poga (no gvHe gyru):
CBOWCTBA, BbIUMC/IEHME,
npumeHeHus. KpuBOAMHENHbIIA
nuterpan Il poga (no
KOOpAMHaTam): CBOICTBA,
BblUMCNEHNE, MPUMEHEHMS. 3adada
0 paboTe NepeMeHHOW cu/bl BAOSb
KpmBoii. dopmyna MpuHa. Teopema
0 He3aBMCHMMOCTU KPUBOIMHEAHOIO
WHTerpana ot nNyTu
NHTerpuposaHms. OTbICKaHWe
(hYHKLMM MO ee rnosIHOMY

AndpepeHypany.

22

1,2,58,9

Nekuyms

AnpakTuueckas eanHuLa: ObbIKHOBEHHbIE ANd(EepeHLNaIbHbIE YPaBHEHNS]

6. MpvimMepbl 3aaa4y, NPUBOAALLMX K
AndhhepeHUMaIbHBIM YPaBHEHWUSAM.
Tepema 0 CyLLeCTBOBaHUY U
eJUHCTBEHHOCTU peLLeHns. 3agada
Kowwwn. MeTogpl peLueHus
HEKOTOPbIX ypaBHeHWI 1 nopsaka.
YpaBHeHWS, JonycKaoLLme
MOHVKEHVE NopsaKa. JIHeliHble
OLHOPOLHbIEe N HEOAHOPOAHbIE
AndhhepeHUMabHble YpaBHEHNS:
CTPYKTypa 06LLEro peLleHus.
JNnHeiHble anddepeHUMabHble
ypaBHEHWS C NOCTOAHHbLIMU
KoathuumeHTamm. CUCTEMbI
NNHEMHBbIX andepeHumanbHbIX
ypaBHEHWIA.

16

1,2,6,8,9

Nekupna

OvpakTudeckasa egnHuua: Pagbl n psagbl dypbe




7. Yucnosble pagbl. MNprsHaku
CXOAMMOCTH: HEOOXO4UMBIA,
CpaBHeHWs (B TOM yucne
npegenbHas opma), Janambéepa,
Kowwm (pagnKanbHbIii 1
MHTerpasbHblin), SleibHuua.
®yHKUMOHaNbHBIE pAabl. ObnacTb

cXo4MMocTW. PaBHOMepHas 0 16 1,2,7,8,9 |Jlekuna
CXOAMMOCTb. CTeneHHbIe psfbl.
Psg Telinopa, ycnosue
PasnoXNUMOCTU (YyHKLUN B PAL.
Pagbl MaknopeHa an1s HeKOTopbIX
3NleMeHTapHbIX YHKUMIA. Pagbl
®ypbe. Ycnosuma NpecTaBMMocTy
(hyHKLUUY pagom Pypbe.
Tabnuua 3.2
CcbINKM Ha
TeMbl NPaKTUYECKUX 3aHATUI AKTUBHbIE | (1o, pe3ynbTaThbl YuyebHasa gesaTesibHOCTb
(popmet, Hac, 06y4eHus
Cemectp: 1
AnpakTnyeckasn eguHuua: MNMpegen v HenpepbIBHOCTb (DYHKLMI OLHOW NepeMeHHOIA
CTpAT rpathKu CNOXHBIX U

1. OeicTBuTeNbHbIE PYHKLMN COCTaBHbIX (PYHKLMIA HA OCHOBE
OfHOW [eliCTBUTENBHOM rpaj¥koB OCHOBHbIX
nepeMeHHON. OCHOBHble 3N1eMeHTapHbIX PYHKLMIA.
3/1eMeHTapHble (YHKLUN. CTposAT napameTpuyeckm
CnoxHble QyHKLNN: 3a/laHHble Kp1Bble, UCK/0Yas
OrpaHNYeHHOCTb, MOHOTOHHOCTb, napameTp UIn aHan3npys
NepUOLNYHOCTb, YETHOCTb M/ cBolicTBa (hyHKuMiA. CTposT
HeyeTHOCTb. MpeobpazoBaHua KpUBbIe B MONIAPHON CUCTEME
rpagmkoB. KpmBble, 3aaHHble KOOpAMHAT, aHann3unpys
napameTpUyecKu, 1 B NOJAPHBIX 9 10 12,389 CBOWCTBA (DYHKLMIN nn

KoopauHaTax. [Npegen
nocrefoBaTenlbHOCTK, Npeaen
(hyHKUMK. OHOCTOPOHHNE
npegenbl. CpaBHeHUe PYHKLUIA.
Vcnonb3oBaHue
9KBUBAIEHTHOCTEMN, BbITEKAOLLMX
13 1-ro n 2-ro 3ameyaresibHbIX
npegenos. MccnegosaHue QyHKLNIA
Ha HenpepbIBHOCTb,
KnaccugurkaLms To4ek paspblBa.

nepexofs K AeKapToBbIM
KoopauHatam. Vinntoctpupyrot
MOHATUE Npejena. PacKpbiBaoT
HeonpeaeneHHOCTMN C NOMOLLbO
TOX/ECTBEHHbIX
npeo6pasoBaHnin NN 3aMeHbI
(DYHKLMIA Ha 9KBMBA/IEHTHBIE.
Vcrnonb3yloT 3ameHy
nepemeHHoi. Viccneaytot
(hYHKLUW Ha HeNpepbIBHOCTb,
KnaccuguumpyroT paspbIBbl.

AnpakTnyeckas egmHnLa: AudhepeHumanbHoe ncumcieHne PyHKLUMI 0aHO NepemMeHHo




2. MpowusBogHas yHKUMK.
AnddepeHupman. MeomeTpuyeckunin
1 hr3ndeckmnin cmbicn. CBoicTBa
AndhepeHLmMpyemMbIX PYHKLNIA.
Tabnuua nponsBoaHbIX. MpaBuna
AndgdepeHUmMpoBaHms.
Mpoun3BOAHbIE BbICLLNX MOPSLKOB.
MponssoaHasa napaMeTpuyecku
3alaHHOMN (hyHKLMK, HESIBHOM
(pyHKLMU. OCHOBHBbIE TEOPEMbI
AndgdepeHUNanbHOro NCUUCNEHNS
1 UX NpunoXxeHus. Mpasuno
JNlonuTans. dopmyna Teinopa.
AcvmnToTbl. HanbonbLuee n
HanMMeHbLLee 3Ha4YeHNs Ha
oTpeske.lccnepgoBaHne NoBefeHUs
(byHKLMW, MOCTPOEHME rpaduKa.

16

1,2,4,8,9

Pa3BMBaloT HaBbIKM
AndgdepeHUmMpoBaHus.
VIcnonb3yoT noHATHe
AnddepeHymana B
NPUGAVKEHHbBIX BbIYMUCIEHUAX.
AHaN3MpyT BO3MOXHOCTb U
LIeN1eco06pa3HOCTb MPUMEHEHWS
npasuna flonutans.
MpeAcTaBNAT yHKLUUN
(hopmynoli Teirnopa, BbICHAOT
nosegeHne

(hYHKLMM B OKPECTHOCTM TOYUKN.
WccneaytoT yHKLMK
cpencTeamm
AndhepeHUnanbHOro
NCUNCNEHUNA, CTPOAT rpadinKm.

AnpakTtudeckasa egnHuua: VIHTerpasisHoe UCUMUCIEHN

e (PYHKLNIA O4HOW NepemMeHHOA

3. HeonpeaenéHHbIin nHTerpan:
CBOIiCTBa, Tabnmua
nepeoobpasHbIX. OCHOBHbIE
METO/Abl MHTETPUPOBAHNS.
VHTerpmpoBaHne HEKOTOPbIX
K/1acCoB 3/1eMeHTapPHbIX PYHKLWIA.
OnpefeneHHbIN NHTerpan,
cBoiicTBa. dPopmyna
HbtoToHa-f1eiibHMUa. MprnoXxeHns
OrnpefeNeHHOro nHTerpana.
Heco6CTBEHHbIE MHTErpasbl.

16

1,2,5,8,9

MPUMEHSAIOT OCHOBHbIE METO/pbI
1 NPYeMbl UHTErPUPOBaHUS.
MpoBepstoT pesy/bTarthl
VHTErpupoBaHmus
AnddhepeHUMpoBaHUEM.
WHTerpupytoT paunoHanbHble
(yHKUMK. MprUMeHsIoT
paumoHanv3mnpyoLve
MOLCTaHOBKM. Bbluncnsiot
nnowazav guryp n 06bEMbI Ten
BpaLLeHWs C SBHO U
napameTpUYecKmn 3a4aHHbIMU
rpaHuLamun. Knaccupuumpyot
HeCOOCTBEHHbIE NHTErpasibl 1
nccnefoBaTb UX Ha CXOAMMOCTb
HEernocpeLCTBEHHbIM
BbIYMC/IEHNEM 1 C MNOMOLLbIO
MPY3HAKOB CPaBHEHWS.

AvpakTrnyeckas eanHuua: AugdepeHumanbHoe ncumcieHne GYHKLMN HECKONbKMX NepeMeHHbIX

4. TToHATUE (DYHKLMW HECKOMBbKMX
nepemeHHbIX. O61acTb
onpegeneHns. MoBepxHOCTY Un
JMHUN YPOBHEN. YacTHble
NPOu3BOAHbIE, NPOU3BOLHASA
CNOXHOW N HEABHO 3aaHHO
(yHKUWMIA. TTONHbINA
AnddepeHyman. YpasHeHue
KacaTeNbHOM MA0CKOCTM K
MOBEPXHOCTUN. DKCTPEMYM.
HaunbonbLuee 1 HauMeHbLLee
3HayeHna B 0bnacTw.

12

1,2,4,8,9

HaxopasaT obnactb onpeseneHns
(DYHKLMN HECKONBbKMX
nepemeHHbIX. BbluvcnsioT
YaCTHble MPOU3BOAHbIE,
NPON3BOHbBIE CMIOXHOM
(DYHKUMK, NONHBIN
anddepeHuman. Haxogat
NOKa/IbHbIE W YCIOBHbIE
3KCTPeMyMbl (DYHKLMN BYX
nepeMeHHbIX. Haxogat
HaVMeHbLLee N Hanborbluee
3HaueHUs PYHKLMMN B 3aMKHYTOIA
obnactu.

CemecTp: 2

AvpakTnyeckas eanHuua: KpaTHble M KPUBO/IMHENHbIE MHTErpasibl




5. [IBOINHO 1 TPONHOW UHTerpanbi:
CBOWCTBA, NPUIOXKEHNS,
BblUMCIEHNE B J€KapPTOBbIX
KOOpAMHAaTaX 1 ¢ NOMOLLbHO
3aMeHbl NepemMeHHbIX. [onspHble,
LUMMHAPUYECKME, ChepUuyecKme
KoopAanHaTbl. KpUBOMMHENRHbIV
nHTerpan | poga (no anuHe ayru):
CBOIACTBA, BbIYUCNEHME,
npYMeHeHNs. KpMBOMNHEVHBbIA
nHterpan Il poga (no
KoopAuHaTam): CBOINCTBA,
BblUMCNEHNE, MPUMEHeHMS. 3afada
0 paboTe NepemMeHHOIA CWbl BAOb
Kpusoii. dopmyna MpuHa. Teopema
0 He3aBMCMMOCTN KPUBOJIMHENHOIO
WHTerpana ot nNyTu
NHTerpnpoBaHms. OTbICKaHue
(hyHKLMY NO ee NoNHOMY

anddepeHumany.

22

1,2,5,8,9

BbluncnsOT ABOMHOM NHTErpan
B A€KAPTOBbIX W MONAPHbIX
KoopAuHatax, TpOnHow
MHTerpasn B AeKapTOBbIX
KoopAuHatax, chepuyeckmnx n
LUMINHAPUYECKMX KOOPAMHATAX,
KPUBO/IMHENHbIE NHTErpabl.

AnpakTnyeckas eamHnLa: ObbIKHOBEHHbIE AnddepeHLManbHbIe ypaB

HEeHWUA

6. AnddhepeHumanbHble ypaBHeHUA
1 nopsaKa: ¢ pasgensowmnMmncs
nepemMeHHbIMUN, O4HOPOLHbIe,
NMHeliHble, BepHynn, B NOMHbIX
AndepeHymanax.
AnddepeHumansHble ypaBHeHWS,

KnaccuguumpytoT n peLuatoT
AndggepeHUmnansHble ypaBHEHWS
NepBoro nopsaka u
A0NyCKatoLLMe NOHMKEHNE
nopsgka. PellatoT nHeliHble

[lonycKatoLLne NoHMXeHme 16 1,2,6,8,9
nopAIKa. JIMHelHbIe ypaBHEHWSA C NOCTOAHHLIMK

: Ko3huLmeHTamu. Peratot
AnddepeHynansHble ypaBHEHUS. CI/IC'?)qu\)/IbIIJ'J'IVIHeI\/IIHbIX
CTpyKTypa 06LLero peLleHus. o
CUACTEMbI TIMHERHBIX AndggepeHUmansbHbIX YpaBHEHWUI

o 2, 3 NoOpsaKOB.
AnddhepeHUnanbHbIX YpaBHEHNI © PAA
MOCTOAHHLIMY KO3PQULMEHTAMN.
Anpaktudeckan egnHmua: Pagbl n pagbl dypbe
7. Yncnosble pagbl. MNpusHaku
CXOAMMOCTU: HE06X0ANMBIiA, Moa61DAIOT NDU3HAKM IS
cpaBHeHus, Janambepa, KoLum AOMD P A
(DAAVKANTbHBIV W MHTErpabHbIi) peLLeHns BOMpPOCa 0 CXOAMMOCTH
' 4ynCnoBOro psaga. Haxogar

®yHKUMOHaSbHbIE psadbl. ObnacTb 06NaCTh ng ﬁMOCTI/I A
cxogmmocTu. CTeneHHbIe pagbl. 16 1,2,7,8,9 A

Pap Teinopa, ycnosue
paznoXMMocTn PYHKLUN B psS,.
Paabl MaknopeHa s HEKOTOPbIX
aNeMeHTapHbIX PYHKUMIA. Paabl
dypbe.

CTENeHHOro paga unm
CBOASILLLEr0Cs K CTENEHHOMY.
PacknafplBatoT (hyHKLMIO B Psif
Telinopa, dypbe.

4. CamocTosaTe/lbHaa paboTa oby4atroLLerocs

CcblIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/IbHON paboThbl pesynbTaThl
BbIMNOJIHEHWE [KOHCY/TbTalnm
06y4eHus
Cemectp: 1
1 |PIr3 1,2,3,4,5,8,9|30 2




peLleHne UHAMBMAYaNbHbIX BapUaHTOB : MaTemaTnyeckunii aHanms [neKTpoHHbIN pecypc]. Y. 1 :
3NeKTPOHHbI y4e6HO-MeToANYeCKIMA komnneke / A. B. Io6biw, B. H. MakcumeHko, A. I'. Merpa6os, /1. B.
MaBuwok ; HoBocnb. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ aKpaHa.

2 ||_|O,CI,FOTOBKaK3aHF|TVIFIM |1, 2,3,4,58 |17 |2

BbINosHeHWe foMaLLHero 3afaHus, paboTa ¢ TEOPETUYECKM MaTepPUasioM (NeKLun, y4ebHUKN):
MakcumeHko B. H. MpakTnkym no matemMatmyeckomMy aHanmsy. Y. 1 : yye6Hoe nocobue / B. H.
MakcumeHko, A. B. IF'o6bIw ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, 2014. - 114, [2] c. : wvn., Ta6n.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000203453 Mo6bIw A. B. Mpeaenbl YACNOBbIX
nocnefoBaTenlbHOCTEN [ANeKTPOHHbIN pecypc] : CO0PHMK 3aaay 1 ynpaxxHeHuin / A. B. To6biu, b. C.
Pe3HVKoB ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222374. - 3arn. ¢ akpaHa. MakcumeHko B. H. 100 sorpocos no
maTemMaT1yecKoMy aHanuay [SNeKTPOHHbI pecypc]. Y. 1 : 31eKTPOHHbIN y4ebHMK 415 1 Kypca Bcex (hopM
00y4YeHNsa TEXHNYECKNX HanpasneHuii / B. H. MakcumeHko, A. B. Mobbiw ; HoBocK6. roc. TeXH. YH-T. -
Hosocunbupck, 2008. - 1 anekTpoH. onT. anck (DVD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000208594. - Per. cenaeTenscTeo 0320802162. LLepemet O. B.
Martematunueckuii aHanus |, 11 [SneKTpOHHbIN pecypc] : 3NeKTPOHHbIV y4eBbHO-MeTOANYECKNIA KOMMNEKC /
0. B. LWepemeT, E. A. Jlebeaesa ; HoBocuo. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3ar/. ¢ akpaHa. MaTemaTnyecKuin aHaIn3
[3nekTpoHHBIi pecypc]. Y. 1 : 3N1eKTPOHHBIA y4ebHO-MeToAMYeCKMin Komnneke / A. B. Fo6biw, B. H.
MakcumeHko, A. I'. Merpa6os, /1. B. IMaBLwok ; HoBocnb. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ aKpaHa.

3 |I'Io,u,r0TOBKa K atTectauum 1,2,3,4,5,8,9|15 |4

MoBTOpPEHME TEOPETUYECKOIO U NPaKTNYeCKOro Matepmana: MakcumeHko B. H. MpakTukym no
maTemartmyeckomy aHanmay. Y. 1 : yuebHoe nocobue / B. H. MakcumMeHko, A. B. Mobbiw ; HoBocuKoG. roc.
TeXH. YH-T. - HoBocmbupck, 2014. - 114, [2] c. : vn., Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000203453 MakcumeHko B. H. 100 Bonpocos Mo
maTeMaTMyecKoMy aHanm3y [3neKTPOoHHbIA pecypc]. Y. 1 : 3neKTPOHHbI y4ebHMK ans 1 Kypca Bcex (hopm
00y4YeHNsa TEXHNYECKMX HanpasneHuii / B. H. MakcumeHko, A. B. Mobbiw ; HoBocK6. roc. TeXH. YH-T. -
Hosocunbupck, 2008. - 1 anekTpoH. onT. anck (DVD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000208594. - Per. cengetenscteo 0320802162. MaTemaTnyecKuii
aHanu3 [OneKTpoHHbIN pecypc]. Y. 1 : aNeKTPOHHbIN y4ebHO-MeToAmnYecKuiA komnnekce / A. B. Mo6biw, B.
H. MakcumeHko, A. I'. Merpa6os, /1. B. MaBwok ; HoBocn6. roc. TexH. yH-T. - HoBocnbupck, [2015]. -
Pexxkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ sKpaHa.

CemecTp: 2

1 |Pr3 1,2,5,6,7,8,9/28 2

PeLueHve nHAMBUAYaIbHbIX BapnaHToB : Llepemet O. B. Matematnueckuii aHanus |, 11 [SneKTpOHHbII
pecypc] : 3NeKTPOHHbI y4ebHO-MeToAMYecKmin komnneke / O. B. LLepemeT, E. A. Jlebeaesa ; HoBocuo.
roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215386. - 3arn. ¢ akpaHa. MakcumeHko B. H. MNpakTukym no
martemaTuyeckomy aHanmsy. Y. 2 : yyebHoe nocobue / B. H. MakcumeHko, A. B. ITo6biw, O. B. LLiepemeT ;
HoBocKb. roc. TexH. yH-T. - HoBocmbupck, 2009. - 166, [2] c. : un.. - Pexxum gocTyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2009/09_Maximenko.pdf MakcumeHko B. H. MNMpakTukym rno
MaTemMaTU4YeCKOMy aHan3y: KpaTHble, KPUBOJIMHEVHbIE MOBEPXHOCTHbIE UHTErpasbl, 06bIKHOBEHHbIE
AvddepeHumanbHble ypaBHeHWS, psagbl, pagbl Pypbe 1 nHTerpan ®ypbe [3neKTPoHHBIV pecypc] :
3N1EKTPOHHOE yuebHOe nocobve /19 CTYLEeHTOB MepBOro Kypca BcexX POpM 00yUeHUs TEXHNUYECKNX
HanpasneHuii / B. H. MakcumeHKo, A. B. ITo6sbi, O. B. LLiepemeT ; HoBOCKOG. roc. TEXH YH-T. -
Hosocnbupck, 2010. - 1 anekTpoH. onT. anck (CD-ROM). - 3arn. ¢ aTMKeTKN AUCKa.- Per. CBULETEeNbCTBO
Ne19807. - Pexxum goctyna:http://elibrary.nstu.ru/source?bib_id=vtls000143243

2 |loaroTtoBKa K 3aHATUAM |1, 2,5,6,7,8 |10 2




BbINoiHeHne foMaLLHero 3agaHus, paboTa C TeOPETUYECKMMI MaTepuanaMu (IeKLmm, y4ebHKK):
LLlepemeT O. B. MaTematuyeckuin aHanms |, |1 [3neKTpOHHBIA pecypc] : 3N1eKTPOHHbIN
yyebHO-MeToAMYeckunin komnneke / O. B. LepemeT, E. A. Jlebeaesa ; HoBOCKO. roc. TeEXH. YH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
aKpaHa. MakcumeHko B. H. MpakTukym no matematnyeckomy aHanmay. Y. 2 : yyebHoe nocobwe / B. H.
MakcumeHko, A. B. Io6bIw, O. B. LLepemeT ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, 2009. - 166, [2]
C. : un.. - Pexxum goctyna: http://www.ciu.nstu.ru/fulltext/textbooks/2009/09 Maximenko.pdf MakcumeHKo
B. H. MpakTnkym no matemMaTn4ecKoMy aHasm3y: KpaTHble, KPUBO/IMHEHbIE NOBEPXHOCTHbLIE MHTErpasbl,
06bIKHOBEHHbIe AnddepeHLManbHble YypaBHeHUs, paapl, paabl Pypbe v nHTerpan ®ypbe [SNeKTPOHHbIN
pecypc] : 3aneKTpoHHOe yyebHoe nocobue s CTYLEHTOB NepPBOro Kypca BCex (hopm 06yyeHns
TeXHUYEeCKMX HanpasneHuii / B. H. MakcumeHko, A. B. To6biw, O. B. LLepemeT ; HOBOCKG. roc. TEXH YH-T.
- HoBocmnbmpck, 2010. - 1 anekTpoH. onT. auck (CD-ROM). - 3arn. ¢ 3TUKeTKX AMCKa.- Per. CBUAETENbCTBO
Ne19807. - Pexkum goctyna:http://elibrary.nstu.ru/source?bib_id=vtls000143243

3 |I'I0,u,r0TOBKa K atTectauum |1, 2,5,6,7,8, 9|24 4

[MoBTOpeHWe TEOPETUYECKOTO M NPaKTUYECKOro Matepuana: MakcuMeHko B. H. MpakTukym no
maremaTmyeckomy aHanmay. Y. 2 : yye6Hoe nocobue / B. H. MakcumeHko, A. B. ITo6biw, O. B. LLepemerT ;
HoBocub6. roc. TexH. yH-T. - HoBocmbupck, 2009. - 166, [2] c. : un.. - Pexxum gocTyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2009/09 _Maximenko.pdf MakcumeHko B. H. MpakTukym no
maTeMaTUyecKOMy aHa/In3y: KpaTHbIe, KPUBOIMHEVHbIE NOBEPXHOCTHbIE UHTErpasibl, 06bIKHOBEHHbIE
AndhepeHUMaIbHble YpaBHeHNS, psadbl, pagbl Pypbe n nHTerpan dypbe [SneKTPoHHBIN pecypc] :
3/1eKTPOHHOE yyebHOe nocobwve /19 CTYLEeHTOB MepBOro Kypca Bcex PopmM 06yUeHNUS TEXHNUYECKNX
HanpasneHwuin / B. H. MakcumeHko, A. B. IMo6biw, O. B. LLiepemeT ; HoBoCcK6. roc. TexH yH-T. -
Hosocunbunpck, 2010. - 1 anekTpoH. onT. agnck (CD-ROM). - 3arn. ¢ aTUKeTKK AuckKa.- Per. cBUaeTeNbCTBO
Ne19807. - Pexxum pgoctyna:http://elibrary.nstu.ru/source?bib_id=vtls000143243

5. TexHonorus oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCS, a TaKKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOMorumM (Tabn. 5.1).

Tabnunua 5.1
[eaTenbHOCTb VHopmaLMOHHO-KOMMYHWKALMOHHbIE TEXHOMOM N

VHBOPMIPOBaHHE JNYHbIN TVII'IO?OVI canT; MopTan _

HI'TY:http://dispace.edu.nstu.ru/didesk/course/show/2991/
KoHcynbTuposaHue Mopran . .

HI'TY:http://dispace.edu.nstu.ru/didesk/course/show/2991/
KoHTposnb Mopran : ;

HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2991/
PasmeLLeHne y4ebHbIX MopTan
marTepuanoB HI'TY:http://dispace.edu.nstu.ru/didesk/course/show/2991/; 9bC

Tabnunua 5.2

AKTVBHbIE 1 MIHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Kogb! hopmurpyembix

Ne HavnmMeHoBaHMe akTUBHbIX OpM o
KOMMETEHLU M

1 |MNpo6nemHblii MeToA OnK.7;

®opmupyembie yMeHus: 33. 3HaTh 0a30BbIE TIOJOXKEHUS (PYyHAAMEHTATIBHBIX PA3/IEIOB
MaTeMaTHUKH [1Jis1 00paboTKky nH(popMaluu U aHAIN3a NaHHbIX B cepe mpodeccroHaTsHON
NesTeIbHOCTH, 37. 3HaTh YHUBEPCATbHOCTh MATEMATHYECKHUX METOOB B TTO3HAHUM OKPYIKAOIIEro
Mupa

Kparkoe onucanune npumeHennsi: Pelnenre nHIUBUYIBHBIX 3aaHUIM




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3BonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LWKane 1 15-yposHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MWUH. .
OueHunBaeMble BUAbI LeATeNIbHOCTU 06y4YaroLmXcs 6ann MakcumasibHbI 6asn
Cemectp: 1
IIpaxmuueckue 3anamus; 20 40
PI3: 11 20

KoHTponupytoLye MaTepuanbl NPUBOAATCA B “MaTeMaTuyeckuii aHanuna [SnekTpoHHbIi pecypc]. Y. 1 : 3neKTpoHHbI y4ebHO-MeToanYeckniA komnneke / A. B. Fo6blL,
B. H. MakcumeHko, A. . Merpa6os, /1. B. MasLuoK ; HoBOcK6. roc. TexH. yH-T. - Hoocmbupek, [2015]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3ar. ¢ 3KpaHa."

Oxzamen: | 20 | 40

CemecTp: 2

IIpaxmuueckue 3anHamus: 14 40

PI3: 11 20

KoHTponupytowme matepuansl npueogaTtces B “LiepemeT O. B. MaTemaTuyeckuii aHanus I, 11 [9neKTpOHHBIA pecypc] : 3neKTPOHHBINA y4ebHO-MeToANYeCKUi Komnnekce /

O. B. Wepemer, E. A. Jlebesesa ; HoBocub. roc. TexH. yH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
JKpaHa."

Drzamen: | 20 | 40

B Tabnuue 6.2 npecTaBNeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIINHBI.

Tabnunua 6.2
Kogpl DopMbl
KoMmneTeH KOHTpO/A
“ PesynibTaTbl 00yYeHUs
L 3awmta

dProc Pr3 OK3ameH

OMK.7 33. 3HaTb 6a30Bble NOMOXEHUS PYHAAMEHTANbHBIX pa3fe/ioB MaTeMaTUKN A1 06paboTKM + +

" |mHhopmaumm 1 aHanm3a JaHHbIX B cepe NpotecCMOHaNbHON AeATeNIbHOCTM
37. 3HaTb YHMBEPCANIbHOCTL MaTeMaTUYeCKMX METOA0B B NMO3HAHUN OKPYXXatoLLero mvpa + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIMHE NPeACTaBNEH B NpunoXeHn Ne 1 K paboyel
nporpamMme.

7. lutepatypa

OcHoBHast nuTepaTypa
1. ITuckynor H. C. [Tuddepenunansuoe u uarerpansuoe ucuncienus. [B 2 1.]. T. 1 : [yueOnoe
niocobue mis Bry30B] / H. C. ITuckynos. - M., 2008. - 415 c. : ni.
2. IMuckynos H. C. luddepenumansHoe u nHTErpampHoe ncuncienus. [B 2 1.]. T. 2 : [yueOHoe
nocobue miisa BTy30B] / H. C. ITuckynos. - M., 2008. - 544 c. : un.
3. Bricmas maremaruka: Yuebnuk / B.C. Ilunaues. - M.: HUL] UTH®PA-M, 2015. - 479 ¢.: 60x90
1/16. (neperer) ISBN 978-5-16-010072-2, 1000 3k3. - Pexxum noctyma:
http://znantum. com/catalog. php?bookinfo=469720 - 3arn. ¢ 3xpana.
4. bepman I'. H. COopHUK 3aa4 1o KypCcy MaTeEMaTHYECKOrO aHaau3a. PeleHre THIMAYHBIX |
TPYyAHBIX 3a1a4 | yuebHoe rmocobue / I'. H. bepman. - CII6. [u mp.], 2007. - 604 c.



JononHnTeNnbHas nnTepaTypa

1. Makcumenko B. H. Kypc maremaruueckoro ananmsa. Y. 1 : yuebnoe nocobue / B. H.
Makcumenko, A. I'. Merpa6os, JI. B. I1asmok ; HoBocu®. roc. TexH. yH-1, @ak. npukiiaz.
matemaruku u napopmaruku. - HoBocubupck, 2009. - 355 ¢. : wi.. - Pesxum nocryna:
http://www.ciu.nstu. ru/fulltext/textbooks/2009/09 maksim. pdf

2. Makcumenko B. H. Kypc maremaruueckoro anamisa. Y. 2 : yueGHoe mocobue [ans 1 kypca
TEXHUYECKUX CIienuaabHoCTel Beex popm oOyuenusi| / B. H. Makcumenko, A. I'. Merpa6og, JI. B.
ITaBmox ; HoBocu®6. roc. Texs. yH-T. - HoBocubupck, 2011. - 410 c. : mn.. - Peskxum gocrtyma:
http://elibrary. nstu.ru/source?bib_id=vtls000159783

3. [Mucemennsiii JI. T. KoHcmekT ekiuid 1o Beiciieil matematuke : [moyHbii kype] / . T.
IMucemennsiit. - M., 2009. - 602, [1] c. : um., Tabm.

4. Nanxo I1. E. Beiciiag maremaruka B yrpakHeHHUsIX U 3a7a4dax. B 2 u.. Y. 1 : ygebHoe mocobue
st BTy30B / I1. E. JTanko, A. I'. Tloros, T. A. KoxeBuukosa. - M., 1997. - 304 ¢. : u.

5. lanko I1. E. Beiciias maTemaruka B yrpakHeHHAX U 3amadax. B 2 4. U. 2 : Vue®. nmocobue nis
BTy30B / I1. E. [lanko, A. I'. TTorios, T. 1. KoxkeBHukoBa. - M., 1999. - 416 ¢. : um.

6. ITucemennsiii [1. T. KoncnekT nekiuii o Beicmen matemaruke. [B 2 4.]. Y. 1 : tpuguarte mects
nexuwmit / Jmutpuii [Tucemennsiii. - M., 2006. - 279, [1] c.

VIHTepHeT-pecypchbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeToaunuyeckoe obecneveHne

1. Makcumenko B. H. TTpaktukym o matemarrnueckoMy ananusy. Y. 1 : yueGHoe mocobue / B. H.
Makcumenko, A. B. I'o6bin ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2014, - 114, [2] ¢. : nn,
tabn.. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000203453

2. Makcumenko B. H. IIpaktukym no matemarunueckoMy ananmu3y. U. 2 : yueGHoe mocobue / B. H.
Maxkcumenko, A. B. I'o6emr, O. B. Illepemer ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2009. -
166, [2] c. : un.. - Pexxum pocryna:

http://www.ciu.nstu. ru/fulltext/textbooks/2009/09 Maximenko.pdf

3. 'o6emu A. B. [Ipenesns! 9UCIOBBIX NOCIE0BATENIEHOCTEN [ DK TPOHHEBIN pecypc] : cOOpHUK
3amau u yrpaxuenuii / A. B. To6eim, b. C. Pesnukos ; HoBocub. roc. Texs. yH-T. - HoBocuOupck,
[2015]. - Pesxum mgoctyma: http://elibrary nstu.ru/source?bib_id=vtls000222374. - 3arn. ¢ skpaHa.

4. Makcumenko B. H. 100 BorpocoB 1o maTemMaTH4ecKOMy aHanu3y [DinekTpoHHbIi pecype]. Y. 1 :
AJIEKTPOHHBIN yueOHuK it 1 kypca Beex opm oOyueHus TeXxHu4YecKux HarpasieHuii / B. H.
Makcumenko, A. B. I'o6sim ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 1 snekTpoH. onr.
muck (DVD-ROM). - Pexxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000208594. - Per.
ceunetenscTBo 0320802162,

5. Marematuueckuii anamu3 [ DnekTpoHHbIH pecypc]. U. 1 : a/mekTpoHHBIH y4eOHO-MEeTOMUYECKHI
xomrutekc / A. B. ToOemm, B. H. Makcumenko, A. I'. Merpa6os, JI. B. ITasmiok ; Hoocu®. roc.
TexH. yH-T. - HoBocubupck, [2015]. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3aru. ¢ sxpaHa.



6. Makcumenko B. H. IIpaktukym no mateMarnueckOMy aHAJIM3Y: KpaTHbIE, KPUBOJIUHENHbIE
MOBEPXHOCTHBIE HHTErPaTbl, OOBIKHOBEHHBIE AU depeHInaTbHBIE YPAaBHEHUS, PSbL, psinbl Dypre
u uHTerpasl Oypbe [DNeKTPOHHEIH pecypc]| : 2JIeKTpoHHOE yaeOHOoe mocodre it CTYASHTOB
MepBOTro Kypca Bcex (opm oOyueHus Texunueckux Hamnpasienuii / B. H. Makcumenko, A. B.
I'o6emm, O. B. Illepemer ; HoBocu®. roc. TexH yH-T. - HoBocubupck, 2010. - 1 31ekTpoH. onT. quck
(CD-ROM). - 3arn. ¢ atuketku mucka.- Per. ceunerenscteo Ne19807. - Pexxum
noctyna:http://elibrary.nstu.ru/source?bib_1d=vtls000143243

7. lepemer O. B. Marematnueckuii anamus I, Il [DnekTpoHHBIH pecypc] : 2JIEKTPOHHBII
yuebHo-meromuueckuii komrmieke / O. B. Ilepemer, E. A. Jlebenena ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000215386. -
3aru. ¢ 3KpaHa.

8.2 Creymnann3npoBaHHOe NporpaMMHoe obecreyeHne
1 Windows
2 Office

9. MaTepuanbHO-TeXHNYECKOE 0becreyeHme

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |lNpe3eHTaUMOHHOE 060pYyAOBaHME YTeHue NeKLmnin
(MynbTUMeNa-NPOEKTOP, 3KPaH, KOMMNbOTEP
18 ynpaBneHns)
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1. O0oOmeHnHasi cTpyKTypa GoHIa OLEHOYHBIX CPEACTB Y4eOHOH AU CHUIIMHBI

O06o0611eHHas CTpyKTypa (hoHIa OIICHOYHBIX CPEICTB MO NUCHUIUTMHE MaTeMaTHYecKuid aHanu3 npuBeaeHa B Taduie.

Tabnuma
1 cemectp
JTanbl OHEHKH KOMIeTeH it
Dopmupyembie Ioka3atenn chpopMHUPOBAHHOCTH Tembt MeponpusiTusi TEKyIEro
KOMIIeTeHIUH KOMIeTeH Uil (3HAHUS, YMEHHS], HABBIKH) KOHTPOJIsA IIpomeikyTouHasi aTTecTanus
(xypcosoii npoekr, PI'3(P) u (3K3aMeH, 3a4eT)
ap.)

OIIK.7 33. 3HaTh 6a30BbIE TOIOXKEHUS [Tpenen v HENPepHIBHOCTH PYHKIMI OTHOM PI'3 (3amanus 1-5)
CIOCOOHOCTh (hyHIaMEHTAJIBHBIX Pa3ieiioB MATEMATHKH IS |IEPEMCHOI OK3aMeH
pemars 06paboTKN HH(OPMALIMK 1 AHANIM32 JAHHBIX B (]33(;“2?1;“1 _19')11
CTaHJIapTHHIC chepe npodeccHoHATBEHON AEATEIbHOCTH A
3a71a4u 37. 3HaTh YHUBEPCAITbHOCTh MaTEMaTHUECKHX
npodecCHOHANBLHOM |METOI0B B NO3HAHUU OKPYKaIOILEro MUpa JuddepennnanbHoe ncuuciaenue GyHKIUN 0JHOM
JeATeIbHOCTH Ha HepeMeHO’ PI'3 (3amanus 6-10) JK3aMeH

OCHOBE
nHpopMannoHHOI 1
oubimorpaduaecko
1 KyJIBTYpBI C
MIPUMEHEHHEM
nHpopMannoHHO-
KOMMYHHUKAIIMOHHBI
X TEXHOJIOTUH U C
Y4ETOM OCHOBHBIX
TpeboBaHU
nH}popMannoHHOH
0€e30I1acHOCTH

WnTterpanpHoe ucuucieHune GyHKIUNA OJHOM
rnepeMeHoun

JuddepernnansHoe ncuncieHne GyHKITHA
HECKOJIbKUX TIEPEMEHHBIX

PI'3 (3amanus 11-16)

PI'3 (3amanus 17-10)

(Bompocsr 12-24
3amaun 10-19)

DK3aMeH
(Bompocer 25-41
3amaun 20-28)

DK3amMeH
(Bompocsr 42-51
3amaun 29-33)




2 cemecTp

JTanel ONEHKH KOMIIETeHINIi

dDopmMupyeMble IHoxazarenu cpopMHPOBAHHOCTH Tembr MeponpusTus Texymero
KOMIIETCHIM U KOMIIeTeHU Ml (3HAHUSA, YMEHHS, HABBIKH) KOHTpOJIsA IIpome:xyTouHast aTTecTanus
(kypcosoii npoext, PI'3(P) n (3x3aMeH, 3a4eT)
ap.)

OIIK.7 33. 3HaTh 06a30BBIC TOIOXKEHUS KpaTHble 1 KpMBOJIMHENHBIE HHTETPATIbI PI'3 (zamanus 1-7)
CIIOCOOHOCTD (hyHIaMEHTANBHBIX Pa3fesioB MATEMAaTHKH IS Oxk3ameH
pemaThb 00paboTku MHpOpMAINK U aHAJIH3a JaHHBIX B (g;m;f;[il_%'ol)l
CTaHJapTHbBIE cdepe npodeccHoHANEHOH AESITENFHOCTH A
3a1a4u 37. 3HaTh YHUBEPCAIBHOCTh MAaTEMaTHYECKIX
podeCcCHOHANBHOM |METOI0B B TO3HAHUN OKPY’KAIOIETO MHpa

JIeSITeNIbHOCTH Ha
OCHOBE
nHpopMannoHHOI 1
oubmorpaduaecko
1 KyJIBTYPBI C
IIPUMEHEHNEM
HHPOPMALMOHHO-
KOMMYHHUKaIINOHHBI
X TEXHOJIOTUH U C
YYETOM OCHOBHBIX
TpeOoBaHMI
nHpopManoHHOH
0e30macHOCTH

OObIkHOBEHHbIE MU (hepeHInaTbHbIe YPaBHEHUS

Pspp1 u psagst ypbe

PI'3 (3aganus 8-14)

PI'3 (3amanus 15-20)

DK3aMeH
(Bompocer 12-22
3amauu 11-15)

DK3aMeH
(Bompocsr 23-36
3amaun 16-20)




2. MeToauKa OLEHKH 3TANO0B ()OPMHPOBAHUSI KOMIIETEHIIHI B paMKaX N CUMUIIJIMHBI.
[TpomexyTouHas arrecTanus MO JUCHUIUIMHE MpoBoauTcs B 1 cemecTtpe - B ¢opMe 3K3aMeHa, BO 2
cemecTpe - B (hopMe 3K3aMeHa, KOTOPBIi HapaBJIeH Ha OLIEHKY CPOPMHUPOBAHHOCTH KOMITETEHIIUN OIIK.7.
DOK3aMEHAIlMOHHBIN OWJIeT COAEepXKUT JBa TEOPETUYECKUX BOIpOca W TpU 3aladyd, TpeOyromiue
pa3BEpHYTOr0 OTBETA C MOSICHEHUSIMH U 0O0OCHOBAaHHEM H3JIaraeéMoro Matepuana. buner popmupyercs u3
npuBegeHHoro B Ilacmopre sk3ameHa chnucka BOIPOCOB M NEpEdYHs 3aqady. DK3aMEeH IPOBOJIUTCS B
KOMOMHHPOBaHHOU (hopMe: MUChMEHHAas MOAroToBKa (90 MUHYT) C HCIIOIH30BAHUEM KOHCIICKTA JICKIIUHN U
YCTHOE coOeceloBaHueE.

Kpome Toro, chopMHUpOBaHHOCTh KOMIIETEHIIMIA TPOBEPSAETCS MPU MPOBEACHUN MEPONPUATHI TEKYIIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasjena 1.

B 1 cemecTpe 00si3aTenbHBIM 3TAllOM TEKYIICH aTTECTAIlMU SIBISIFOTCS pacueTHO-TpaduyecKoe 3alaHue
(TumoBo# pacuer), KOHTpOJIbHAs pabora. TpeOoBaHUs K BBHIIIOJIHEHHIO THUIIOBOIO pacuyeTa, KOHTPOJIbHOM
paboThI, COCTaB W MpaBWIA OICHKH C(HOpMyIHpOBaHBI B MACHOPTE THUIIOBOTO pacyeTa, KOHTPOIbHON
paboTHI.

Bo 2 cemecTpe 00s3aTEIbHBIM ATAOM TEKYIIEH aTTECTalluy SBIAIOTCS PacueTHO-TpapUuecKoe 3aJaHue
(TumoBo# pacuer), KOHTpOsIbHAs pabota. TpeOoBaHUSA K BBHIIOJIHEHHIO THUIIOBOTO pacuyeTa, KOHTPOJIbHOM
paboThI, COCTaB W TMpaBUia OIEHKH CPOPMYIUPOBAHBI B IMACHOPTE THIIOBOTO pacydeTa, KOHTPOJILHOM
paboTHI.

OO61ue npaBuiia BHICTABICHMS OLIEHKU 10 JUCLUILIMHE ONPEAesatoTcs 0alIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJICHHOM B paboueil mporpamme AUCLUIUIUHBL

Ha ocHoBanuu npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMM BBIBOJ O CHOPMHPOBAHHOCTHU
xomnereHumi OIIK.7, 3a koTOpBIE OTBEUAET JUCLUIUIMHA, HA PA3HBIX YPOBHSX.

OO0urasi XxapakTepuCTHKA YPOBHeH 0CBOEHHsI KOMIIeTEHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS Pa0dOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWIA,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTUYHO, ITPOOENbl MOTYT HOCUTh CYIIIECTBEHHBIH XapakTep,
HE0OXOMMbIE MMPAKTUYECKHE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hpOpMUPOBAHBI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoil O0ydeHHus y4eOHBIX 3aJaHUl HE BBIIOJIHEHBI WM
BBITOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IToporoBblii. VYpoBeHb BBHINONHEHUS pabOT oOTBeyaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEP’KaHNEe Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOT'O XapaKTepa,
HEoOXOMMbIe MPAKTUUECKHE HAaBBIKU PabOThl ¢ OCBOEHHBIM MaTe€pHalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX MPOrpaMMoil o0ydeHMs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOpbIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OIMOKaMHU.

ba3oBblii. YPOBGHL BBITIOJTHCHU A pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/IﬂM, TCOPECTUICCKOC
COACPIKAHUC KYypCa OCBOCHO ITOJIHOCTBIO, oe3 HpO6CHOB, HCKOTOPLBIC IMPAKTUYCCKUEC HABBIKU pa60TBI C
OCBOCHHBIM MaTrcpuajioM C(I)OpMI/IpOBaHLI HEAOCTATOYHO, BCC NMPCAYCMOTPCHHBIC nporpaMMoﬁ O6y‘-ICHI/ISI
y‘{e6HLIC 3aJaHus BBIIIOJHCHBI, KQ4€CTBO BBIIIOJHCHHUA HHU OJHOT'O M3 HUX HC OIUCHCHO MHWHHMAJIbHBIM
YUuCJIOM 63.J'IJ'IOB, HCKOTOPBIC U3 BBITTOJHCHHBIX SaﬂaHHﬁ, BO3MOXHO, COACPIKAT OIIINOKH.

IIpoaBuHYTHIA. YpOBEHb BHIIOJHEHHUS PadOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOesoB, He0OX0AUMbIE PAKTUYECKHE HAaBBIKM PabOThI C OCBOEHHBIM
MaTtepuajoM c(hHOpMHUpPOBaHBI, BCE MPEAYCMOTPEHHBbIE NporpaMMmoil oOydeHHMs YydeOHblE 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIOJIHEHHSI OIIEHEHO YHUCIIOM OaiiioB, OJU3KUM K MaKCUMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa naxxeHepHoil MaTeMaTUKH

HaCHOPT IK3aMCHA
no aucuuIuinae «MaTtemaTtuyeckuit ananusy, 1 cemectp

1. Meroauka oleHKH

OK3aMeH MPOBOJIUTCS B KOMOMHHUpPOBaHHOW (opme: muchbMeHHass moaroroBka (90 MHUHYT) ¢
UCIIOJIb30BAaHMEM KOHCIIEKTa JICKIIMA W YCTHOe coOecenoBanue. buier dopmupyercs 1o
CIICAYIONIEMY TPaBHITY: TIEPBBIA BOIPOC BHIOMpAECTCS W3 Auara3oHa Bompocos 1-24, 42-51, Bropoit
BOIPOC W3 JHWana3oHa BOMPocoB 25-41 (Cnmcok BOMPOCOB MPHBEACH HIDKE), TEepBas 3ajadya
BbIOMpaeTCs U3 Auarna3ona 3a1a4 1-9, Bropas 3aymaya BeIOMpaeTcs u3 auana3ona 3aaad 10-19, 29-33,
TPEeThsI 3aJa4a BbIOMpaeTcs U3 auanazoHa 3agad 20-28 (mepeyeHb 3a/ia4y NpHUBENCH Hibke). B xome
9K3aMEHA TIPerojaBaTeNlb BIpPABEe 3alaBaTh CTYACHTY JOMOJHHUTEIBHBIC BOMPOCHI M3 OOMIETO
nepeyns (1. 4).

B ciyuae mepecnaun sk3aMeHa (MCIIpaBICHUE OIICHKH HEYOBJICTBOPUTEIBHO) HCIIONB3YETCs TECT,
pa3pabotansbiii B cucreme DiTest. CTyIeHThl BBITOMHSIOT 33[aHUSl C WCIOJB30BAHUEM JTHMUYHBIX
naposieir B tepmuHaiibHoM Kiacce IO HI'TY, pemenust opopmisitoTcs Ha JIMCTaX, B CUCTEMY
TECTUPOBAHUS BBOJAITCS OTBETHl. 3aJaHUE C HEMPABUILHBIM OTBETOM MOXKET OBITh OIIEHEHO
npernojaBaTeNieM, €CIM B TPEACTaBICHHOM Ha JIUCTE PEIICHWH COACPIKATCS HE3HAYMTEbHBIC
ommOku. Tect, paccuutanselii Ha 90 MuHYT, QOpMUpYeTCSs MO CIEAYIOUIEMY IpaBHITY:
MIPOM3BOINTCS CITydaiitHast BEIOOpKa 15 3amanwmii u3 6anka 3amaq 1, 2, 6, 7, 10, 11 wim 12, 16, 17 wim
18, 20, 21, 24, 27 win 28, 29 v 30, 32, 33 (nepeveHs 3a/1a4 IPUBEICH HIDKE).

DOopMAa >K3aMEHAIMOHHOTO OrTeTa
HOBOCHWBUPCKUI TOCYJAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
QaxynsreT Ob

Buaer Ne
K 9K3aMEeHY 10 JUCHHUIUINHE «MaTeMaTHYECKUl aHaTN3)

1. Apudmernyeckue cBoiicTBa npeaenoB GyHKuU. Teopema o eJMHCTBEHHOCTH IpeJiena.
2. VHTerpupoBaHHE TPUTOHOMETPUYECKHX (QYHKIWH. YHHBepcalbHAas TPUTOHOMETPHUYECKAs
MIOJICTaHOBKA.

3 -2x-1
3. Beiuucnure npenen lim 5 -
X—>=1x" +4x° -5

. X+4
4. Haitnute MHTEpBAIbl MOHOTOHHOCTH (PYHKITUU Y = In —2 .
X+
5. Beruncnure I dx
2
X° -3
Yr1Bepxknaato: 3aB. kadenpoit UM npodeccop, Cene3nes B.A.

(moamuCs)



IIpumep Tecra AJ1d JK3aMeHa
JE 1. IIpenen u HenpepsIBHOCTH (PYHKIIMH OTHOM ITEPEeMEHHOM

Bomnpoc 1. Haiitu obnacts onpeaenenus pynkuun f (X) = M :
X
a. xe(-o0;0)0u(0;2)
b. xe(0;2)
Cc. Xxe(—o0;0)

d. xe(-o0;0)u(0; 2]
Bompoc 2. I'paduk pyakuun y =1+ C0S(2X) mpeacTaBieH Ha pUCYHKE

a.
b.
4?41
Bonpoc 3. 3nauenue npenena Gynkmun lim ———— paBHo
x—>o 3+ X

a 2
b. 1
c. 3
d 4

. 3X
Borpoc 4. Yka3aTb 5KBUBaJICHTHYIO OECKOHEYHO Maiyto GpyHKIU o(X) =Sin ? npu X—0 :

3x
a. —
2
b >
2
X
c. —
2
d x

JE 2. Tuddepenuuanbaoe ncyrcieHue GyHKIUU O HON epeMEHHON
Borpoc 5. Haiiinre npou3BOAHYIO CIIOKHOM QyHKIHMA SiN X2
a. 2xcosx?
b. cosx?
c. sin2x?
d. sin2x



X
Bomnpoc 6. Haiinute npon3BoAHYIO YaCTHOTO (YHKIHIA X :
nx

e (x-Inx-1)

a.
x-In? x
e*-(Inx—1)
b ——
X-In“x
eX
c. —
X
X
e” +1
d.

X
X

. e -1
Bormpoc 7. Haitnure npegen dyukmu lim — C IIOMOIIBIO ITpaBuia Jlonurans:

x—0 Sin X
a. 1
b. 2
c. 3
d 4

Bomnpoc 8. Haiigure naTepBanbl yObIBaHUS M BO3PACTaHUSI PYHKIHS Y = 3 —4,5x% +6x-3.

OmnpezienuTe TOYKH SKCTPEMyMa:
a.  (yHKums BospacTaer Ha uHTepBanax (—oo;1),(2,+o0)

yHKis yobiBacT Ha nHTepBane (1;2)

b.
C. BTOuUKe X =1 QyHKIUS IMEET MAKCUMYM
d. BTOUKEe X =2 (PyHKIMSI MIMEET MUHUMYM

JE 3. UarerpanbHoe ncuncieHne QyHKINU OJHOW NepeMEeHHON
Bonpoc 9. I[IpuBeuTe HEONpPeAEIEHHbI MHTErpal Iex -cosedx k TabmuuHOMY BUIY:

a. Icosexd (ex)
b. jcos e*dx
C. jsin e*dx
Bomnpoc 10. Hatigute nepBooOpa3Hyro GyHKIIUH X - arcsin X

2
x 1 -arcsinx+§- 1-x% +C
2 4 4

2
b. X—-arcsinx+§- 1-x2+C
2 4

Bonpoc 11. Haiinute mnomanp Gpurypsl, orpaHM4eHHON OChlo adciyce U QyHKIUEH Y =X Ha OTpe3Ke

[0;1]:
a. 05
b. 15
c. 25
d. 35

BOHpOC 12. Beruucnure HecOOCTBEHHBIN HUHTCIrpaJl I€pBOro poJa ujin Y6C,Z[I/ITGCB B €TI0 paCXoAuMOCTHU

T odx
'1[\/§+4'



a. HMHTErpay pacxOJHTCs

C.
d.

i ORI

JE 4. Tuddepenumanpaoe ncyrucieHne QyHKINH HECKOIBKIX TTEPEMEHHBIX

oz o
Bompoc 13. HaiiTu yacTHBIE IPOU3BOIHBIE x Ha_ GynKmun Z = x%Y 4 x? y-— y3 +2x-4
X oy

a z,=2yx*tioxy+2
b. z,=2yx¥ 14+ 2xy-2
=2x¥ Iny+2xy -2

(@]
N
=<~

=2x%Y Inx+x? —3y?
e zy =2yxInx+x% -3y? -4
f. 2z =2x"Inx+x* -3y’ -4

Borpoc 14. Haiiti KOOpAHHATEI HOPMATEHOTO BEKTOPa K IOBEpXHOCTH Z =Z(X,Y) B Touke My (-12),

comn 2(My) =5, 22(Mo) =2, %(M0)=—4
a. (2-4-1
b. (2,-4)
c. (2-45)
d x+1:y—2:z+1
2 —4 5
x+1 y-2 z-5
2 4 1

Bompoc 15. Uccnenosars GpyHkmuo Z =1+6X — x% - Xy — y2 Ha HaJIM4YUE SKCTPEMYMa B TOUKE (4; —2)

a. B Touke (4; -2) IKCTpEeMyMa HeT
b. (4; -2) — Touka 0KaTLHOTO MUHHUMYyMa
C. (4;-2) — Touka JOKAILHOIO MAaKCUMyMa

2. Kpurepun ouenkun
e  OrtBeT Ha 5K3aMEHALMOHHBIN OMUJIET CUNTACTCS HEYOBJIETBOPUTENBLHBIM, €CIIH CTYJCHT HE
JlaeT OIpEeNICHNH OCHOBHBIX TOHSTHH, HE CHOCOOCH c(OPMYIHMPOBATH TEOPEMBI U METOJBI
pemienus 3anad. Ouenka cocrasiser 0-19 6anios.
e OrtBer Ha 5K3aMEHAIMOHHBIH OWJIET 3aCUMTHIBACTCS HAa MOPOTOBOM YPOBHE, €CIIM JIaHBI
OCHOBHBIC OIPE/CICHUS W METOIbl PEIICHUS 3a7ad, HEKOTOpPbIC 3aJa4d BBITIOJHEHBI C
ommoOkamu. Ouenka coctasisieT 20-25 6amos
e OrtBer Ha 5K3aMEHALMOHHBIA OWJIET 3aCYMTHIBACTCS Ha 0a30BOM YpPOBHE, €CITU JaHBI
OTpe/IeTICHUs, CPOPMYTHUPOBAHBI TEOPEMBI, YACTHUYHO IOKA3aHO WX NPHUMEHEHHE, KaueCTBO
BBITIOJTHEHUSI HU OJIHOM M3 3aJa4 HE OLIEHEHO HYJEBBIM OAJIIOM, HEKOTOPBIE M3 BBIMTOJIHEHHBIX
3aJ1a4, BO3MOXKHO, cojiepkaT omrOku. Orenka cocrapisier 26-34 6amion
o OrtBer Ha ’K3aMEHAIIMOHHBIN OWJIET 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIIH JaHBI
orpe/ieTICHUs, CHOPMYIUPOBAHBI M YACTUYHO JOKa3aHbl TEOPEMBI, MOKA3aHO UX MPUMEHEHHE,
NpaBUIBHO pelieHsl 3a1au. OueHka coctapiuseT 35-40 Oanos.



Kpurepun onenku recra

Kaxnoe 3amanue tecrta oreanuBaercs B 1 Oal.
e OTBEeT Ha TECT CUMUTACTCS HEYAOBJETBOPUTEIbHBIM, €CIM CTYACHTOM HE BBIIIOJIHEHO
Ooubiie mosIoBHHEI 3aanuii. Orenka cocraniser 0-7 6ayuioB.
e OTBeT Ha TECT 3aCUUTHIBACTCS HA MOPOTrOBOM YPOBHE, €CITM HEKOTOPHIC 33/IaYH BBHIITOJHECHBI
¢ omnoOkamu. Ornenka cocrasisier 8-13 OamwioB
e OTBeT Ha TECT 3aCUUTHIBACTCS Ha 0A30BOM YPOBHE, €CJIH JaHbI MPABUIIBHBIE OTBETHI HA BCE
3a/IaHMsl TECTa, BO3MOXKHBI apudmeTndeckue ommoOku. Onenka cocrasisier 14-15 Gamios
e OTBeT Ha TECT HAa MPOJABUHYTOM YPOBHE HE MIPEITyCMOTPECH.

3. IlIkana oneHKH

B o0mieit orieHke Mo JUCIHUIUIMHE 3K3aMEHAIMOHHBIC OAJIbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbl, NPUBEIEHHBIMM B paboueil mporpamme
JUCHUTLITUHBI.

4. Bomnpocskl K 3K3aMeHy N0 Jucuuiinae «MareMaTuyecKuii aHAIN3)
IIpenen ¢pynkIMM B TOuke 1 Ha 6eckoHEYHOCTH. OTHOCTOPOHHHUE TIPENIEIBL.

2. Teopema 00 orpaHn4eHHOCTH (YHKIWH, HUMEIOIIEH KOHEYHBIH mpenen. TeopemMa O COXpaHEHHHM 3HaKa
(hyHKIHMH, IMEIOTIe KOHSTHBIH Mpeet.

3. beckoneuno wmamble (YHKIUHM, HX CBOHCTBA (TEOpEeMBI O CyMMe OECKOHEYHO MAaJbIX, O IIPOU3BEICHHU
OEeCKOHEUYHO MaJIOW Ha OTpaHWuYeHHYI0). Teopema o cBsi3nm (GYHKIHMH, MMEIOIIEH mpenen, e€ mpenena u
06ECKOHEUHO Majoil.

4.  Apudmernyeckue cBoiicTBa npeenoB QyHKIHH. TeopeMa o eAMHCTBEHHOCTH Npeera.

5. TlopsaxoBbie CBOWCTBa MPEAENOB: TeopeMa O MepexoJie K Mpeiesy B HepaBeHCTBe (0€3 JO0K-Ba), «O ABYX

MWJIHIIHOHEPAX).

IlepBslii 3aMeyaTeNbHBIN IPEAEI.

Ipenen cnoxHON QYHKIIUH (TOKA3aTh).

Beckoneuno 6ompime ¢pyHknnn. Teopema o CBI3H OECKOHEYHO OONBIINX B OECKOHEYHO MabIX (PyHKIHH.

Ipenen nocnenoBatensHOCTH. Teopema Beitepmrpacca (hopmymupoka). Bropoii 3amMedarenbHbIN mpenen

10. CpaBHeHne OeCKOHEYHO OONBIINX U OECKOHEYHO MajbIX (GyHKIHHA. OCHOBHBIC SKBHBAJICHTHOCTH.

11. HenpepsiBHOCT dyHKINH. Kitaccuduxarms Togek pazpoiBa. CBOWCTBA (QYHKIMH, HETIPEPHIBHBIX HA OTPE3KE.

12. TlpomsBomnast ¢QyHKOIMM B TO4Ke. TeopemMa O HENPEPHIBHOCTH (YHKINH, HMEIOMIEH IPOU3BOAHYIO.
I'eomerpuueckuii cMpICIL.

13. TlpousBoanas dyHkuuu B Touke. [IpaBuna nuddepeniupoBanus (Ciryyai cyMMbl, TPOU3BEICHHS, YACTHOTO).

14. TlpousBoaHas ci0XHOM 1 00patHOM (yHkunu. [Ipon3BoIHBIE TApAMETPHUUYECKN M HESIBHO 3a1aHHBIX (YHKIHMIL.

15. BeBog popmMys TaGIUIEI TPOU3BOIHBIX.

16. IIpousBoaHas rmokaszareiabHO-cTENCHHON (yHKIMU. Jlorapudmuueckoe audhepeHIupoBaHue.

17. uddepenunpyemocts pyukunu. Juddepennman. [IponusBoaHble BBICIINX HOPSIKOB.

18. Teopema Posusi. ['eomMeTpuueckuii CMBICII.

19. Teopema Jlarpamka u Teopema Ko,

20. Ipaswuno Jlonurans-bepHymm.

21. ®dopmyma Teitnopa ¢ octarounsM wieHOM B hopme [Teano, Jlarpamka.

22. ®opmyisl MakiopeHa aJsi OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHMH.

23. MOHOTOHHOCTb, 3KCTpeMyMbl. HeoOXoanmMoe 1 10CTaTOYHbICYCIOBUS SKCTPEMYyMa.

24. BsBINyKJIOCTb, BOTHYTOCTb Ipaduka GpyHKINU. ACUMITOTHI.

25. TlepBooOpa3Hasi, HeonpeAeNEHHbII HHTETPall U ero CBOWCTBA.

26. Tabmuna uarerpaioB. Hebepyiiuecs: HHTErpaibl.

27. Meton BHECSHHS TI0]] 3HAK qu(depeHmaa.

28. 3ameHa nmepeMeHHON. MIHTErprpOBaHUE KBAAPATHOTO TPEXUJICHA.

29. VHTerpupoBaHHUE IO YaCTIM.

30. PasnoxeHue parroHaIbHON IpOOH HA LEYIO YacTh U CyMMY IIPOCTEHIINX IpOOeH.

31. HHTerpupoBaHUe NPOCTEHIINX APOOEH.

32. HHTerpupoBaHUE TPUTOHOMETPHUYECKUX (QYHKIMHA. YHUBEpCAIbHAS TPUTOHOMETPHYECKAs TI0ICTAHOBKA.

33. HHTerpupoBaHue UPPAMOHAIBHBIX ()YHKIUH.

34. TloHsaTtue WHTErpaJbHOM CYMMBI M OIpEAENEHHOTO uHTerpana. Ieomerpuueckuii cmbici. Teopema
CYIIIECTBOBAHUS OIIPE/IENICHHOTO HHTETpaa.

35. CaoiicTBa onpeneéHHOro HHTerpana.

36. ®opmyna Hbiorona-JleitOnuna. PopMysbl HWHTEIPHUPOBAHMS [0 YACTAM W 3aMEHbl IMEPEMEHHOM IS
ONPEIENIEHHOr0 UHTErpaa.

=



37.

38.

39.
40.
41.
42.

43.
44,
45.

46.
47.
48.
49.
50.

51.

[Inomane KpUBOJMHEHHOW Tpamenuu s QYHKIUW, 3aJaHHOW SBHO, MMapaMETPUYECKH, B IOJISPHBIX
KOOpJHWHATaX.

O0BEM Tena ¢ M3BECTHOU IUIOIMABIO MoTnepeyHoro ceueHus. O0beM Tena BpalleHust Il QYHKIMH, 3a1aHHON
SBHO, TAPaMETPUICCKH.

JnnHa 1yru KpuBo# AMsl GYHKINH, 3aJaHHON SIBHO, TAPAMETPHUIECKH, B IOJIAPHBIX KOOPIMHATAX.
HecoGctBennsiit maTeTpan I poxa: onpenenexune, CBOUCTBA.

HecoGctBennsrii nnrterpan Il pona: onpeznenenue, cBoicTBa.

Omnpenenenne (QYHKIMHA HECKOJNBKMX nepeMeHHbIX. OOnacte ompeneneHuss (QYHKIMH  HECKOJIbKHX
MepEMEHHBIX.

[penen ¢pyHkIMM ABYX IepeMeHHBIX. HenpepbIBHOCT (DYHKIIMH ABYX IIEPEMEHHBIX.

YacTtHble IPOU3BOAHBIE. | €OMETPUUECKUI CMBICIL

Juddepennnpyemocts 1 nuddepeniman GyHKINN HECKOJIbKUX IepeMeHHbIX. HeobxoaumMoe n gocratoynoe
ycnoBue auddepeHInpyeMocT GyHKINN HECKOIBKHUX ITePEMEHHBIX.

IIpousBoaHbIE CTI0XKHON (PYHKINN HECKOJIIBKUX TIEPEMEHHBIX.

HesBuble pynkunn u ux auddepeHmupoBanme.

KacarenbHast IuIOCKOCTh ¥ HOPMaJlb K TOBEPXHOCTH.

YacTHple TPOW3BOAHBIC BBHICIINX MOpsAAKoB. [uddepernnanst Beicomx nopsakoB. @opmyna Teinopa mis
(yHKIHH ABYX IEPEMEHHBIX.

OkcTpeMyMbl (YHKIMA JABYX IepeMeHHBIX. HeoOxomumoe W JIOCTATOYHOE YCJIOBHS CYIIECTBOBAHUS
skcTpeMyMa. HanboibIiiee 1 HAMMEHbIIICe 3HAUCHUE (DYHKIMK B 3aMKHYTOU 00JIACTH.

[IpousBoaHas no HampasieHuto. ['panueHt.

Ilepeuyens 3ana4 no AucHMILINHE «MareMaTHYeCKMA AHAJIN3)

Haxoxnenue obmact onpeaeneHus QyHKINN

[ocTpoenue rpadMKoB AMEMEHTAPHBIX (QYHKIHN

[TocTpoeHne KPHUBBIX, 33JaHHBIX MTAPAMETPUICCKH

[TocTpoeHne KPUBBIX B MOJSAPHBIX KOOPHHATAX

Onpeneenue Mopsiika 0ECKOHEYHO OOJIBIITNX U OECKOHEYHO MaJIbIX BEJTMYUH
HaxoxeHne 3KBUBAJICHTHBIX OECKOHEUHO MaIbIX (DYHKITHIA

[TpumeHeHne SKBUBATICHTHBIX ISl BEIYMCIICHHS TIPEIEIIOB

Brruncnenne npeienoB GyHKIHA B TOUKE U Ha OECKOHEYHOCTH

UccnenoBanre QyHKIMIA HA HEMPEPHIBHOCTH B TOUKE

0. Brraucnenne npou3BOIHON CIIOXKHON (PYHKIIHA

1. Beruncnenue npon3BOAHON MPOU3BEACHUS ()yHKITHHA

12. Bvluncienue mpou3BOJHON YaCTHOTO (PYHKITUIA

13. Haxoxnenne nuddepeHnmana GyHKIUA

14. TlocTpoeHne KacaTeNbHBIX K KPUBBIM 33IaHHBIM B JIEKaPTOBBIX KOOPIUHATAX

15. HaxoxkJieHHe KacaTelbHBIX K KPUBBIM 32/JaHHBIM HESIBHO U MTApaMETPHUECKH.

16. Bpruucienue npeesioB ¢ MoMOIIbio nmpaBuia Jlonurans

17. Omnpenenenre NpoOMEXYTKOB MOHOTOHHOCTH TuddepeHuupyeMoit GyHKINU

18. Omnpenenenne TOYEK JOKAIBHOTO IKCTpEMyMa (QYHKIIUI

19. Ompenenenrie MPOMEKYTKOB HAIIPABICHHS BBITYKIOCTH JBXKIBI TU(PPepeHINPYEMbIX (QYHKITUHA
20. IIpuBeneHne HEONPEICIICHHOTO HHTETpaia K TAOJIMYHOMY BUILY

21. WnTerpupoBaHue Mo YacTsIM

22. VHTerpupoBaHue pallMOHATLHBIX (QYHKIUH

23. Beruncnenne npoiIeHHOTo MyTH C MTOMOIIBIO OIIPE/ICICHHOTO0 HHTErpaia

24. BrruncneHue 1iomnaiei miockux Guryp

25. Beruncnenue JUTHH YT ¢ TOMOIIBI0 ONPEACICHHOI0 HHTETpaia

26. Beruncnenne 00beMOB TeJl BpallleHHs ¢ IIOMOIIIBIO OIPE/IeICHHOTO HHTErpaia

27. Brruncnenrne HecOOCTBEHHBIE HHTETPAIOB 1-T0 poAa, MM ONpeeIeHUE X PACXOIUMOCTH
28. Brruncnenrne HeCOOCTBEHHBIE MHTETPAIOB 2-TO POAA, HIIH ONPENeICHUE X PACXOIUMOCTH
29. Haxox/ieHre 9YacTHBIX POU3BOIHBIX U AuddepeHranos sBHO 3a1aHHbIX QYHKIUI
30. HaxosxaeHue 4yacTHBIX IPOU3BOAHBIX M JU(QEepPeHLINaTOB HESIBHO 3a1aHHBIX (PYHKLUIHI
31. HaxosxaeHue 4acTHBIX MMPOM3BOAHBIX CIOKHBIX (DYHKIIUHA

32. OnpenerneHne KacaTeIbHON U HOPMAJH K IOBEPXHOCTH

33. Haxokzaenue SKCTpeMyMOB (QYHKIINI HECKOIBKUX TIEPEMEHHBIX

RBRBOONoO~WNE



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa naxxeHepHoil MaTeMaTUKH

IHacnopr
pacueTHO-TpagIecKoro 3aJanus (THIOBOIO pacyera)

IO JUCHMIIIIMHE «Maremarnueckui aHaJIUu3)», 1 CCMCCTP

1. Meroauka oueHKH
TunoBo# pacyer BBHINOIHSAETCS CTYICHTaMU 33 CYET YaCOB CAMOCTOSITENIbHOM pabOTHI.

OO0s3aTenbHble CTPYKTYPHBIE YaCTH TUIIOBOIO pacyeTa:
1. TIpenen u HenpPEPHIBHOCTH PYHKIUI OHOM epeMeHoi (3amaun Ne 1-5);
2. lnddpepennmnanpHoe ucunciieHne GyHKIHMA 0JHOI nepemMenoi (3anaun Ne 6-10);
3. UuTterpanbHOe ncUncicHre QYHKIMN OHOM nepemeHoi (3amauu Ne 11-16);
4. TuddepeHnnanbHoe HCUUCIeHHe QYHKIUI HECKOIBKUX epeMeHHbIX (3amaun Ne 17-20).
Ha o06moxke THHOBOTO pacuera HEOOXOOUMO yKa3aTh Ha3BaHWE AWCIUILUIMHBI, HAa3BaHHE W
HOMep TuroBoro pacdyera, @O, rpynmy 1 HoMep BapuanTta. Kaxnoe 3aganue odopmisiercss Ha
OTJIEIbHOM JIUCT€ U CJaeTcs TMOocie MpoxoxkaeHus Tembl. [lpu odopmieHun 3amanus
00s13aTeNbHBL: YCIOBUS 3aJ1auH, MOAPOOHOE pelIeHre ¢ KOMMEHTapUsIMH, pabodnMu GopMyTaMu
U PUCYHKaMHU, OTBET.
OreHnBaeMble MO3ULIMK: CPOKH BBITIOJIHEHUS THUIIOBOIO pacyera (JI0 MM TMOCIIE YCTAHOBICHHOTO CPOKA);
HAIMYME B pEIICHUSX KOMMEHTapueB, pabouux (OpMyll, WILIIOCTPATUBHBIX PHCYHKOB;
apudmMeTHyecKre OMMOKN Ha OLEHKY HE BIUSIOT.

2. Kputepuu oleHKH
* Pabora cuntaercsi He BBINOJHEHHOM, €CIT HEOOXOIUMBIE MPAKTHYECKHE HABBIKU PabOTHI C
U3y4EHHBIM MaTepHalioM He c(hOPMHUPOBaHbI, OOIBIIMHCTBO 33JaHUN BBIOJIHEHBI C OIINOKaMH,
OLICHKA COCTaBJISIET MeHee 9 OauioB.
* PaGota cunTaercs BBHINOJIHEHHONH HA MOPOroBOM YpPOBHE, €CIIM HEOOXOJIUMbIE MPAKTUUYECKUE
HaBBIKH Pa0OTHI C U3YYEHHBIM MAaTEPHUATIOM B OCHOBHOM C()OPMHUPOBAHBI, IPUBEICHBI PEIICHHS
6e3 KOMMEHTapHeB, pabounx (opMyIl, MIUTFOCTPATUBHBIX PUCYHKOB, HEKOTOPBIE BHJIbI 3aJaHUN
TUTIOBOT'O pacyeTa BBIMOJHEHBI ¢ omuOkamu U oneHeHsl 0-0,5 Oamna, 3amaHusi CHaHBI MOCIHE
YCTAHOBJIEHHOT'O CpOKa, olleHKa cocTapisieT 10-13 6anos.
* Pabora cumTaeTcsi BBIOJHEHHOH Ha 0a30BOM YpOBHE, €CIIM HEKOTOpPbIE NPAKTHYECKHE
HaBBIKM PpabOThl C OCBOCHHBIM MaTepuajioM c(HOpMUPOBaHBI HEIOCTATOYHO, BCE 3aJaHUsA
THUIIOBOTO pacyeTa BBIMOJHEHBI, HU OJHOTO W3 HHUX He oleHeHo B () 0ayuioB, HEKOTOpHIC W3
BBINOJIHEHHBIX 3aJJaHUH, BO3MOXKHO, cojiepkaT omuOku M oueHeHsl B 0,5 Oamna, oueHka
cocraiusieT 14-17 6annos.
* Pabota cuuTaercs BBIIOJHEHHONM Ha NPOABHHYTOM YpPOBHE, €CIM HEOO0XOAUMBIE
NPaKTUYECKHE HABBIKM pabOTBI C OCBOSCHHBIM MaTepHAIOM CQOPMHPOBAHBI, BCE 3aJaHUS
TUIIOBOTO pacyeTa BBINOJHEHBI, IPHUBEICHBl pEIIeHUS C KOMMEHTapusMH, pabouYuMH
dbopMyTaMu 1 pUCYHKaMH, KaueCTBO BBITTOTHEHUS 33JaHUI OIIEHEHO YHCIIOM OaJIoB, OJM3KUM K
MakcumaibHoMYy (1 6art 3a 3ajauy), oneHka cocrasiser 18-20 Gayios.

3. IIkaJja oueHku

B o0weit oneHke Mo AUCHMIUIMHE Oajulbl 32 TUIOBOM pacueT yYUTHIBAIOTCS B COOTBETCTBUH C
npaBWiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, NPUBEIEHHBIMM B paboueil mporpamme
JUCLIUATIIIUHBI.



4. IlpuMepHbIii BADHAHT THIIOBOI'0 pacyeTra

1. TIoctpouTts rpaduk pyHKmmm: y =1—X+x> —2x+1.

3,42 . n
X"+ X —x-1 . 2XsinXx . n+1
2-4. Borauciuth penenst a) lim ———— .6) lim ——— .B) lim | —
x—>-1%3 + X%+ x+1 x—01-Cos X n—oo\ N-1
-X, X<0
5. UccnenoBaTh GyHKIIMIO HA HEMPEPHIBHOCTH M IIOCTPOUTH 3CKU3 Ipaduka y = X%, 0<x<2
X+1, x>2

x=25in3t

T
g B TOUKe t=—,
y=2cos"t

6. CocTraBUTh ypaBHEHHUS KacaTe€JbHOM M HOpPMaaud K KpUBOHI {

BBIUHCIIUTD B 3TOI TOUKE Yyy .

7. dyukus Y(X), 3aqaHHas HESIBHO ypaBHEHHUEM XY + eXtY _1=0 , IpuUHUMAeT B Touke Xo=0
3HaueHue yo=0. Haiiti Yy, Yy, Y (X0 ), Vi (X0 ) -

X

. 2
8. Berauciuth mipenen ¢ momonisio mpasmia Jlonurans lim (2x-1)% 1.
Xx—1

9. Haittu MHOrOWIeH, mpuONMKamui 3agannyo QyHkuuoo f(X) = B OKPECTHOCTHU

1
\/; +1
- 3
TOYKH Xo = 1 ¢ TouHOCTHIO 710 O((X—X0)°).

Ik

11-13. Haiigure HeonpeaenéHHbIC HHTETPANIBI, OTBET MPOBEPHTE TP (HEPCHIIMPOBAHUEM.
X

10. IIpoBecTu nonHoE KccaeA0BaHNE OBEIEHUS QYHKIIMU y =€ " U IIOCTPOUTH €€ IrpaduK.

Cos xdx 5 (3x—1)dx

A) js— b) jx-32dx. B)j

sin? x V2x? —5x+1

T
14. Beruucnure HeCOOCTBEHHBIN MHTETpaJl MIIM YCTAHOBUTE €T0 PACXOAUMOCTh I —
o XT x4+l
N y= X2 —4x+7
15. Beruucnute miomaas GUrypsl, orpaHUueHHON JTUHUSIMU .
y=-2x+10

y =5(1—cost)

. , 0<t <27 (uuknouma).
x =5(t—sint) 7 ( )

16. Beruucnure JIMHY JyTyd KPUBOM: {

17. Haiitu 06macth onpeneneHus GyHKIMU Z =+/X—+/Y —1 u n300pa3uTh ee Ha MIOCKOCTH.

!

18.  BpluMcnuTh ~ YacTHbIE  TPOU3BOJHBIC zy u Zy CIOXHOW  (QyHKIMH
Z=u+W;u=x2y;v=x"; B Touke x=e, y=2.

19. Haiitn ypaBHEHHE KacaTelbHOM IUIOCKOCTH U HOPMAJIM K YKa3aHHOW IIOBEPXHOCTH B JJAHHOM
Ha Hell Touke: X2 + y2 +22 —4x+6y—-8z-1=0;My(1,2,2)

20. Haiitu wambonpiiee u HauMeHblnee 3HaueHue (ynkuuu z= f(X,y) B obmactu D.

=x?—2xy—y2 +4x+1;D: {x+y+1=0,x=-3}.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYTapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa naxxeHepHoil MaTeMaTUKH

HaCHOPT IK3aMCHA
1o IUCHUILIUHE «MaTeMaTUYeCKuil aHau3», 2 CeMeCTp

1. Meroauka oleHKH

DOK3aMeH MPOBOJUTCS B KOMOMHHPOBAHHOW (opme: muchbMeHHas moaroroBka (90 MuHYT) ¢
UCIIOJIb30BAaHMEM KOHCIIEKTa JICKIIMA W YCTHOe coOecenoBanue. buier dopmupyercs 1o
CIICTYIOIIEMY TIPABHITY: TEPBBIA BOIPOC BHIOMPACTCS M3 JMara3oHa BOMPOocoB 1-16, BTopoii Bompoc
U3 auarna3zoHa BonpocoB 17-36 (crmcok BOIIPOCOB MPUBEICH HUKE), TIEpBas 3a/1a4a BEIOUpACTCS U3
nuarrazoHa 3amad 1-10, BTopas 3amauva BeIOMpaeTcs M3 auamazoHa 3amad 11-15 | tperes 3amada
BBIOMpaeTcsi W3 auanasoHa 3amad 16-20 (mepedeHb 3amau mpuBeAeH Hke). B xone sx3ameHa
Ipero/iaBaTesib BIPaBE 3a/1aBaTh CTYJICHTY JIONIOJHUTEIbHBIC BOIIPOCKI M3 00I1Iero nepedHs (11. 4).

B ciyuae mepecnaun sk3aMeHa (MCIIPaBICHUE OIICHKH HEYIOBICTBOPUTEIBHO) HCIIONB3YETCS TECT,
pazpabotannblii B cucreme DiTest. CTyneHThI BBINONHSIOT 33/IaHHUS C UCIIOJIb30BAHUEM JIMYHBIX
naposieit B TepmuHanbHOM kiacce IO HITY, pemenust opopMisitoTcs Ha JIMCTaX, B CHCTEMY
TECTUPOBAHUS BBOJATCSA OTBETHL. 3aJaHWE C HENPABHIBLHBIM OTBETOM MOXKET OBITh OIICHEHO
npernojaBaTeyieM, €CIM B TPEACTaBICHHOM Ha JIMCTE PEIICHUH COJCP)KATCS HE3HAYUTEITBHBIC
oumbOku. Tectr, paccuutanHblii Ha 90 MuHYT, (OpPMHUpPYETCS IO CICAYIONIEMY IPABUIY:
MIPOM3BOIUTCS CITydaiiHast BEIOOpKa 15 3amanwmii u3 6anka 3ama4 1, 2 wmm 3, 6, 7, 8, 9 wm 10, 11, 12,
13, 14, 16, 17, 18, 19, 20 (nepeveHs 3a1a4 NPUBEACH HIKE).

(I)OpMa OK3aMCHAIIMOHHOI'O ouiera

HOBOCHUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynerer Ob

Bbuier Ne
K 9K3aMEHY M0 TUCHMIUINHE «MaTeMaTH4ecKuid aHaIu3»

1. Onpenenenue aBoiiHoro uHrerpana. CpoicTaa.
2. Yucnosble psiibl. CXOAUMOCTb U CyMMa psijia, OCTAaTOK psijia.

3. Bbrumcnaute wuHTErpan _[ j (1+ xy)dxdy,D — MpSAMOYTOJIBHUK C BEpUIMHAMMU A(—ZL' —1),
D

B(-12), C(1;2), D(1-1)
y 1

4. Haiitu oOriee pemenne qudQepeHnnaabHoro ypaBHeHus Y — o =—
X

N

o0
. 1.2(n1
5. Haiitu 0071aCTh CXOAUMOCTH CTEIIEHHOTO psioa Z 2" 1X (n ) .
n=1

YTBepkaato: 3aB. kapenpoit UM npodeccop, Cenesnes B.A.
(moamucs)




IIpumep Tecra auIs sx3amena

Bompoc 1. Beraucauts uaTErpan HZXZdedy, D mnpsSMOyronbHUK C BEepIIUHAMHA A(O;O) , B(3;O) ,

D
C(31), D(0;1)
a. 9
b. -9
c. 3
d -3

Bompoc 2. Teno orpaHU4eHO MOBEPXHOCTIIMHU Y = X, Y = 2X, Z = X2 + y2, x=1,z=0. Yka3arp uHTerpa,
BBIUHCIISIFOIIANA 00BEM TOTO Tela.

1 2x x2+y2
a. .fdy.[dx j dz
0 X 0
1 2x
b. J'dxf(x2+y2)dy
0 X

C. j.dxf(x2+y2)dy
0 0
1 2 x2+y2

d. jdyjdx j dz
0 O 0

y

e. '[dy.[(xz + yz)dx
y
2

Bompoc 3. Berauciuts HHTErpan f 2xdl o orpesky AB, coenunstomemy toukn A(2;4),B(6;4)

AB
a. 32

b. 16

c. -32

d. -16

b
Bormpoc 4. lnnHa myru Y = COS X, JIexKaras Mexay Toukamu ¢ abcruccamu X =0 1 X = E BBIYHCIISIETCS

C IMIOMOUIBIO MHTETpajia
T

2
a. _f 1+sin? xdx

o

E
2

b. .[ 1+ cos? xdx
0
E
2

C. .[cosxdx
0
K
2

d. jsinxdx
0

Bompoc 5. Beraucnauts uaTErpan I (X +1) dy Bmoss otpeska AB mpsimoii Y =2X+5 0T TouKH A(—2;1)
AB

JI0 TOYKHU B(l; 7)



a. 3
b. -3
c. 6
d -6
e. 0
Bonpoc 6. Beruncauts uHTerpan q; xydx + (X — y)dy BIoab KOHTypa TpeyroibHUKA ¢ BEpIIMHAMA
ABCDA
A(0;0),B(2;2), C(0;2), 06x01MMOMy B ITOJIOKUTEILHOM HAIPABICHHH.
2
a ——
3
b 2
3
4
c. —
3
g -2
3

Bonpoc 7. Haiitu pemenue quddepeHuaibHoro ypaBHeHus y' = tg X, yI0BICTBOPSIOIICe HAYaTbHOMY
yenosuto Y (2m)=1.
a. y=1-In|cosX|
b. y=1+In|cosX|
c. y= 12
CoS™ X

d y=2- 12
COS” X

2
Bompoc 8. BeiGpath criocol moHmkeHus mopsiaka auddeperuuansaoro ypastenus (y')" =y"+1 u
OIMPEACIIUTE TUII YPABHCHUS IMOCJIC MOHMKCHHUA OPpAIKa
a. 3amena y' = p(X)

b. samena y'=p(y)
C. ¢ pa3eJsiiOIMMMUCS MepeMeHHbIMU
d. omHOpOIHOE
€. JMHeWHoe
f.  Bepuymiun
Bomnpoc 9. Haiitu o0iiee pemienue quddepeHnnanbioro ypapaenus y' —2y' —3y =0

a Yoo =Ce¥+Ce
b. Yoo =Cie X +C,e*
C. Yoo =(Ci+Cox)e™™
d Yoo =(Cp +Cox)e*
Bompoc 10. Yka3aTs Buj 00III€T0 pelieHust ypaBHeHus y" + 2y +y =2e"
& Yon =€ *(CL+Cox)+e %A
b. You =€ (Cy+Cox)+e " Ax
C. Yo =€ ¥ (Ci+CoXx)+e*A

d. Yo, =€ (C +Cyx)+2e7"
Bompoc 11. Ykaxkute cxoaammecs psiipl

0

X

n+4



n=1 N +4
© 2
sin? x
c. > 2
n=1 N +4
g © n+sinn
n=1 n2+4

Bompoc 12. Ykazarh aOCOIIOTHO CXOISIITHICS PSIT

0 N5n,n
. (-1) 2"x
Bomnpoc 13. HaiiTi naTEpBan cxonuMocTu paaa Z—l
n+
n=1

b. (-11)
c. (0;2)
d (-22)

Bomnpoc 14. Pasnoxuts pynkmmo f (X)= X% In (1+2x) B psin Maxnopena

0 2nX2n 1 1
()= xe[ -1t
a. f(x) Xe[ 5 2}

n=1 n
© AN N+2
b, f(x)=-3 25" xe[-11)
n=1 n
o (_ N+l An..2n
e -y 2T x{—l;lj
) n 22
0 2an+2 1 1
d f =— , - =
(x) nz=1 - X€|: 5 2)

Bomnpoc 15. Vkaxute Bua psga Oypse ams pynkmmm f (X)=xsin X° Ha OTpeske [-m, 7]

ﬁ+2an cosnx + b, sinnx, Ja, #0, 3b, #0

n=1

o0
a. Y b,sinnx
]

ao 0
b. —+) a,cosnx
n=1
o0
C. @+an sinnx, a; # 0

n=1



2. Kpurepuu ouenkun
e  OrTBeT Ha PK3aMCHAMOHHBINA OWJICT CUUTACTCS HEY/IOBJIETBOPUTEILHBIM, €CITH CTYJICHT HE
JAaeT OTpeCIICHUH OCHOBHBIX TOHSTHH, HE CIOCcO0eH cPOopMyIUpOBaTh TEOPEMBI U METOMIbBI
pemenus 3anad. Onenka coctariseT 0-19 6amios.
e OrtBer Ha SK3aMCHAIMOHHBIM OWJIET 3aCUMTHIBACTCS Ha NMOPOrOBOM YpPOBHE, €CIH JaHbBI
OCHOBHBIC OINpEACICHUS M METOJbl PEIICHUS 3ajJay, HEKOTOpbIC 3aJa4d BBIMOJIHEHBI C
omubOkamu. Onenka cocrasiaet 20-25 6amnoB
e OrtBer Ha HK3aMCHALIMOHHBIM OWJIET 3aCUUTHIBACTCA Ha 0a30BOM YpPOBHE, €CIU JIaHBI
ompezaeneHus, copMyITUPOBAHBI TEOPEMBI, YaCTUYHO TOKA3aHO WX MPUMEHEHHE, KadeCTBO
BBITIOJTHCHUS HU OJTHOM M3 3a7a4 HE OICHEHO HYJIEBBIM OaJllIOM, HEKOTOPBIC M3 BBITOJHEHHBIX
3a/1a4, BO3MOXKHO, coaepkaT omuoku. OueHka cocrapisier 26-34 6amion
e OrtBeT Ha SK3aMCHAIIMOHHBIA OWJICT 3aCUHUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIM JaHbI
ompezaeneHus, cPopMyIUPOBaHbl U YaCTUYHO JIOKA3aHBl TEOPEMBI, MOKA3aHO UX MPUMEHEHHE,
MpaBUJILHO peleHbl 3a1aun. OneHka coctaisieT 35-40 6ayoB.
Kpurtepuu oueHku Tecra
Kaxxnoe 3amanue tecra ornieHuBaeTcs B 1 0asi.

e OTBEeT Ha TECT CUMUTACTCS HEYNOBJETBOPUTEIbHBIM, €CIH CTYACHTOM HE BBITIOJHEHO

OoJib1Ie OJIOBMHEI 3ananni. Orienka cocrasiser 0-7 6alIoB.

e OTBeT Ha TECT 3aCUNUTHIBACTCS HA MOPOTrOBOM YPOBHE, €CITM HEKOTOPHIC 33/Ia4H BBITOJTHCHBI

¢ omOkamu. OneHka coctaBigeT 8-13 0auioB

e OTBeT Ha TECT 3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CJIH JaHbBI MPABUIIBHBIC OTBETHI HA BCE

3aJIaHMs TeCTa, BO3MOKHBI apudmeTndeckue ommoOku. Onenka cocrasisier 14-15 6amios

e OtTBeT Ha TECT HAa MPOJABUHYTOM yYPOBHE HE MTPEITYCMOTPCH.

3. IlIkana ouneHKH

B o0mieii oieHKe 1Mo TUCHHITIMHE SK3aMEHAIMOHHbBIE 0alTbl YYUTHIBAIOTCS B COOTBETCTBUU C
IpaBWJIaMd  OaJZIbHO-PEMTHHIOBOM  CHUCTEMBbI, NPHUBEICHHBIMH B paboyeii mporpamme
JOUCIUIIIINHEL.

4. Bompocsl K K3aMeHy 0 JUcHHILUINHe «MaTeMaTHyecKuii aHAIN3)

Omnpenenenne N1BOMHOrO UHTErpana. Teopema CylecTBOBaHHS JBOWHOTO HHTErpaa.

Onpeaenenue ABoitHOro uHTerpana. CBoicTaa.

Brruucnenne 1BoitHOro HHTETpasia (CBEJACHUE K TIOBTOPHOMY UHTETPATY).

3aMeHa MEpPEeMEHHBIX C HCIIOJIb30BaHUEM NOJSIPHOH M OOOOLICHHOW TMOJISIPHOW CHUCTEMBI

KOOpIMHAT.

Tpoiinoit uaTerpan. CoiicTBa. CBeficHHE K TOBTOPHOMY HHTETPATY.

TpoiliHoti wuHTerpan. 3ameHa mnepeMeHHbIX. [lwimHapudeckas u cdepuueckas CHUCTEMBI

KOOpIMHAT.

IIpunoxenust ABOMHBIX U TPOWHBIX HHTErPAJIOB.

Kpusonuneitnslit uarerpan I pona (mo anune ayru). CBoiicTBa, BEIUMCIEHNE, TPUMEHEHHS.

Kpusonuneiinslii uaterpain Il pona (mo xoopannaram). CBOMCTBa, BBIYMCIEHUE VIS TUIOCKOH H

MPOCTPAHCTBEHHON KPUBOIL.

10. KpuBonuneitabiii uaterpan Il poga (mo koopauHaram). 3amava o padOTe MEPEMEHHOW CHIIBI
BJIOJIb KPUBOM.

11. ®opmyna I'puna. Teopembl © HE3aBUCUMOCTH KpPHUBOJMHEHHOIO MHTErpajga OT MYyTH
WHTETPUPOBAHHUS.

12. Iuddepennmansapie ypaBHeHHs repBoro nopsaka. 3agada Komm. Teopema cymiecTBOBaHHS H
€MHCTBEHHOCTH penleHnd 3agadn Komm.

13. duddepenuunansaple ypaBHEHHs HEPBOrO MOPsAKA: C Pa3ACNISIONIMMHUCS TEPEMEHHBIMH, B
NOJHBIX aud depeHImanax.

14. Opnoponuble nuddepeHnnaNbHbIE YpaBHEHHS IEPBOTO TOPSIKA.

15. Iuddepenuunansaple ypaBHEHHUS! MEPBOTrO IMOpsAKa: JWHEHHble, bepHynnu. Meron Bapuauuu
IIPOU3BOJIBHON NIOCTOSIHHOM.

16. Iuddepennmansiple ypaBHEHUs BBICIIUX TOpsAAKoB. 3anada Komm — oOmiee W vacTHOe
peleHus. Y paBHEHHs, AOMYCKAIOIINE TOHMKEHNE TIOPSIIKA.

oo rwbdpE

© © N



17. Jluneitaple muddepeHIuaNbHbIe ypaBHEHUS N-oro mopsiaka. IloHATHe O0OIIero peeHus.
Ompenenurens BpoHckoro.

18. Jluneitnbie onHOpoaHbIe AU depeHaabHbIe ypaBHEHHUS ¢ IOCTOSHHBIME K03 puientamu.

19. Jluneiinple HeomHopoansle auddepeHuuanviele ypaBHeHHs. CTpykTypa pemenus. Meroq
BapHaIlNy MOCTOSIHHBIX (7151 YpaBHEHUS BTOPOTO MTOPSIKA).

20. Jluneiinple HeoTHOPOAHBIE UM DHepeHIATbHEIC YPAaBHEHUS C TIOCTOSTHHBIME K03 duiieHTaMu u
MPaBOH YaCThIO CIEIMATBHOTO BU/A.

21. HopmainbHas cucteMa qudepeHIMalbHBIX ypaBHeHUH. MeToT UCKITIOUEeHUS peIlieHHS CHCTEMBI.

22. Cucrembl JTHHEHHBIX muddepeHInaTbHBIX ypaBHEHUH. Cucremsl JTIHHEHHBIX
I QepeHInaNBHBIX YpaBHEHUH ¢ TOCTOSHHBIMU K03 dumenTamMu. Metox Diinepa.

23. Yucnossie psibl. CxoqumMocTs ¥ cyMMa psiga. OCTaTok psja.

24. CpoiicTBa cxonsinmuxcs psamoB. HeoOxomumbelil mNpu3HAK CXOAMMOCTH psga. PacxoauMocTh
TapMOHHUYECKOTO pAJa.

25. Psinpl ¢ monoKuTenbHBIMU WieHaMu. [Ipu3Haku cpaBHEHMSL.

26. Psajpl ¢ monokuTenbHBIMU WwieHaMu. [Ipu3Hak [lanamOepa, paaukaabHbii npu3Hak Ko,

27. Pajpl C MONOKHUTEIBHBIMH WieHaMu. MIHTerpanbHbli npusHak Komu.

28. 3HakomnepeMeHHbIC U 3HaKouepeayromuecs psiasl. Teopema JlefiOHuma.

29. Psinpl ¢ mpou3BONBHBIME WieHaMH (TI0 3HaKy). CBOWCTBA aOCONIOTHO M YCIOBHO CXOJISIIUXCS
PSIOB.

30. dynkuuoHanbHbie psiabl.  OOmacTh  cXoguMocTH. I[Ipu3HAaK paBHOMEPHOW CXOAUMOCTHU
(Bettepmtpacca). CBoiicTBa paBHOMEPHO CXOJSAIIMXCS PSAIOB.

31. Crenennslie pamsl. Teopema Abens. Paguyc cxogumoctn. CBOICTBA CTENEHHBIX PSIOB.

32. Paner Teiinopa u Maknopena. Pasznoxuts Gynxuum €, sin X, cos X, (1+x)™ B psx Makiopena.
YkazaTb 0071aCTh CXOAUMOCTH.

33. Psaapr Teimopa u Makinopena. Pasnoxuts dynkiun In(1+X), arctg X B psim MakiopeHa. Ykaszathb
007aCcTh CXOAMMOCTH.

34. Oproronasnbhbie cucteMbl GyHkiwid. Psg @ypwe Ha [-1t,7], [-], I]. Teopema upuxie.

35. Pan @ypee mi1st nepruoguuecKux QYHKIUMA, 7S YeTHBIX U HEUYETHBIX (PYHKIIHHA.

36. Psan dypbe B KOMIUIEKCHO# hopme.

Ilepeuensb 3a1a4 no (ucuuIuinHe «MaremMmaTu4eckuii aHAIN3»

1.BeruricneHvie JBOWHBIX UHTETPAJIOB IO MPSMOYTOJIEHOM 00IacTH

2.Bpruncnenue MBOMHBIX MHTETPAJIOB 110 KPUBOJIMHEHHON 00IacTi

3.Brrunciienue iomanm, Macchl, KOOPAWHAT IIEHTPA TSDKECTH TIOCKUX (DUTYD, BRIYUCIIEHHE 00HEMOB
TEJI C TIOMOILBIO IBOMHBIX HHTETPAJIOB.

4.Bplunciienue TpOHHbBIX HHTETPaJIoB

5.Brrunciienrie 00beMOB TeJI, X MacChl M KOOPJIUHAT IIEHTPA TSKECTH C TOMOIIBIO TPOHHBIX
WUHTETPaIOB

6.BrrunciieHne KpUBOIMHEHHBIX HHTETPAIoOB 1-ro poaa

7.Bbranciienue AUH U Macc IyT ¢ IOMOIIbIO KPUBOJIMHEHHBIX HHTETpalioB 1-ro poaa

8.BrIunciieHne KpUBOJIMHEHHBIX HHTETPAJIOB 2-T0 pojia

9.Brrunciienne wiomanei miockux Guryp, padboTel IEPeMEHHON CHIIBI C TOMOIIBIO KPUBOJIMHEHHBIX
MHTErpaJIoB 2-T0O pona

10. IIpumenenue popmyssl ['pruHa I BEIYHCICHUS KPUBOJIMHEHHBIX HHTEIPAIIOB 2-TO poJia

11. Haxoxzaenue oOrero pemeHus u pemenus 3agaun Kommu s nuddepennnanbHbIx ypaBHEHHH
1-ro mopsaka

12. Pemienue ypaBHEHUH, JOMYCKAIOIINX MOHMKEHHE TIOPSIKA

13. Pemrenue NMUHEHHBIX OMHOPOHBIX AU(DHEpeHIIATBHBIX YPaBHEHHN 2-TO U BBICIIETO TOPSJIKA C
MOCTOSIHHBIMH KO3 puLinenTamu

14. Pemenue MMHEHHBIX HEOIHOPOAHBIX UG PepeHINANBHBIX YPAaBHEHUH 2-T'0 U BBICILIETO MOPSIIKA C
NPaBO YaCThIO CIIEIMATBHOTO BUIA

15. Pemenue cucrem TUHEHHBIX AU depeHIHaIbHBIX YpaBHEHHH

16. HccnenoBaHue cXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSIOB

17. MWccnenoBaHue abCOMIOTHON M YCIIOBHON CXOAMMOCTH 3HAKOYEPEAYIOLIUXCS PSIIOB

18. Onmnpenenenne 06IaCTh CXOAUMOCTH CTETIGHHBIX PSIJIOB

19. Pasznoxenue pynkuuii B psinsl Teiinopa u MaknopeHa

20. TpencraBnenue GpyHkwmii psaamu Oypbe



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa naxxeHepHoil MaTeMaTUKH

IHacnopr
pacyeTHO-TpauIecKoro 3aaHus (THIIOBOW pacyer)

IO JUCHMIIIIMHE «Maremarnueckui aHaJIUu3)», 2 CCMCCTP

1. Meroauka oueHKH
TunoBo# pacyer BBHIIOTHSAETCS CTYICHTaMU 3a CUET YaCOB CaMOCTOSITENIbHOM paOOTHI.

OO0s3aTenbHble CTPYKTYPHBIE YaCTU TUIIOBOI'O pacyeTa:
1. KparHble ¥ KpUBOJIMHEHHbBIE HHTErpajibl (3a1aun Ne 1-7);
2. lnddepennnansabie ypaBHenus (3agaqn Ne 8-14);
3. Psagbl u psagbt ypee (3amaun Ne 15-20).
Ha o0noxke TuUmoBoro pacuera HeOOXOAMMO YKa3aTh Ha3BaHWE IUCIHIUIMHBI, Ha3BaHHE U
HOoMep TunoBoro pacuera, ®UO, rpynmy u Homep BapuanTa. Kaxxnoe 3aganue odopmisiercs Ha
OTIENFHOM JIUCTE M CHAETCS TOCle NPOXOXKIeHHs TeMmbl. llpm odopmienun 3amaHus
00s3aTeNbHBI: YCIIOBUS 33[]a41, TOJIPOOHOE PellleHne C KOMMEHTApUsIMU, pabouyuMu popMyIaMu
U PUCYHKaMHU, OTBET.
OrneHrBaeMbIe TO3UIMHI: CPOKU BBITOIHEHHS TUTIOBOTO pacyeTa (JI0 WM MOCIIE YCTAHOBJICHHOTO CPOKA);
HAIMYMEC B PCIICHUSX KOMMEHTapweB, paboumx (OpMyll, WILIIOCTPATUBHBIX PHUCYHKOB;
apudMeTUYECKHe OITHOKN Ha OIICHKY HE BJIMSIOT.

2. Kputepuu oneHkH
» PaGoTa cuuTaercs He BBINOJHEHHOM, €CIIM HEOOXOAMMBIC NMPAKTUYCCKHE HABBIKU PabOTHI C
W3YYCHHBIM MaTepHalioM HE CPOPMHUPOBAHBI, OOIBIINHCTBO 33JJaHUI BBITIOJHEHBI C OITMOKAMH,
OIICHKA COCTaBJIsIET MeHee 9 0asioB.
* PaGoTa cunTaeTcs BBHIIOJIHCHHOH HA MOPOTOBOM YPOBHE, €CJIH HEOOXOJUMBIC MPAKTUYCCKUE
HABBIKK Pa0OTHI C U3YUYEHHBIM MaTEpHUaIOM B OCHOBHOM C(HOpMHpOBaHBI, TPUBEIEHBI PEIICHUS
0e3 KOMMEHTapueB, pabounx (HOpMyII, WILTIOCTPATHBHBIX PUCYHKOB, HEKOTOPBIC BHJIBI 3aIaHUI
TUIIOBOTO pacyueTa BBIMOJIHEHbI ¢ ommOkamu u oneHeHbl 0-0,5 Oamna, 3agaHusi cIaHbI MOCIE
YCTaHOBJIEHHOI'O CPOKa, olleHKa cocTasisger 10-13 6amnos.
* PaGoTa cumTaercs BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIH HEKOTOpbIe MPAKTUYECKUE
HABBIKM Pa0OThl C OCBOCHHBIM MaTepUAIOM C(OPMHUPOBAHBI HEAOCTATOYHO, BCE 3aJlaHUS
TUTIOBOTO pacyeTa BBINOJHEHBI, HU OJIHOTO M3 HHUX He oleHeHo B () OaiioB, HEKOTOphIE W3
BBITIOJIHEHHBIX 3aJlaHWN, BO3MOXHO, COJIEpKaT OmHOKKM u orneHeHbl B (0,5 Oanna, oreHka
cocraBisgeT 14-17 Gamnos.
* PaGota cunTaeTcs BBINOJHCHHOH HAa NPOABHMHYTOM YpPOBHE, €CIH HEOOXOIUMBIC
MPAKTUYECKHE HABBIKM pPabOThl C OCBOCHHBIM MaTepuaioM Cc(HOPMHUPOBAHBI, BCE 3aJaHUS
TUTIOBOTO pacyueTa BBIMOJIHECHBI, MPUBEACHBI PEHNICHUS ¢ KOMMEHTapHsIMH, pabOYrMH
dbopMynaMu U pUCYHKAMH, KAY€CTBO BBIOJHEHUS 3a/IaHU OLIEHEHO YUCIIOM 0aIoB, OJU3KUM K
MakcuMaibHoMy (1 Oasut 3a 3amauy), oneHka cocrasiuseT 18-20 Gamos.

3. HlIkauaa oueHkun

B o0mieit onenke mo AUCHUIUITMHE OAJIIbI 32 THIIOBOM pacyeT YYHTHIBAIOTCS B COOTBETCTBHUU C
npaBWiaMd  OaJJIbHO-PEUTUHTOBOM  CHUCTEMBI, TPHUBEICHHBIMH B paboueil mporpamme
TUCIIAIUIVHEI.



4. IlpuMepHbIii nepevyeHb TeM THIIOBOI0 pacyeTra
1-2. Haiiti 00beMBI T€J, OTPAHUYCHHBIX YKa3aHHBIMHU TTOBEPXHOCTSIMU:

a) y:16\/5;y=\/§;z:0;x+z=2 b) z :10[(x—1)2 +y2J+1;z =21-20x

3. Haiitu maccy mnactuaku: 1< X2 + y2 [4<9;0<y<2X;u= y2.

4. Haititu maccy tena: 64(x2+y2):22;x2+y2 =4;y=0;z =0;(y20;220);u=5(x2+y2)/ 4.
5. BeluucnuTh KpUBOMHEHHBIN HHTETpaI 110 hopmyre ['puHa:

C}S(l— G )ydx + x(1+ y2 )dy;L: X2 + y2 =R?

L

6. Beruucnuth Maccy JTyTH KpHUBOM L npu 3alaHHOM TJIOTHOCTH:
L:p:e3¢/4;7:p4/3;0£¢)s47r/ 7.
= 2 2=x%+ y2 -1
7. Beraucnuts paboTy cuiibl F = {y;3x; z } IIpY [IEPEMELICHUY BJIOJIb JIUHUU '
z=3.

ot Touku M (2;0;3) x Touke N(0;2;3).
8-13. Haiigure oOmume pemreHus: auddepeHInalbHBIX YPAaBHEHUH M YacTHBIC PELICHHUsS, €CIU
€CTh HAYAJIbHBIC YCIIOBHS.

A) Xzy'=y2 +4xy+2x2; y|X=1=1' b) Xy’+yzxsinx; y|X=£ =OE) y" —y"=12x+10.
2

2X 6x° "
=22 -1 y'(0)=0. +4y =
L2Vt (0)=1; y'(0)=0./) y"+4y Sin2x

14. Pemmte cucteMy JIMHEHHBIX OJHOPOAHBIX AU(GEepeHInaIbHbIX YpaBHEHUNH IEPBOTO

B) y’+xy=(1+x)e_xy2; y(0)=1. ) y"4

X X'
nopsijika ¢ mocTostHHBIME Kodhdunmentamu X' = MX, re X —[y} X'—[y'}’ X,Y,Z — yHKIMH OT
z z'

5 1 -2 -8
t, M=|-1 2 1|-wmarpuna ko3QUIMEHTOB NPH HAYATBHBIX YCIOBHIX X(t:O) =| 3.
1 3 4 6
o n+l
15. UccnenoBaTh YMCIOBOM Psifl HA CXOJAUMOCTD. Z _—
no2 2" (n-1)!
- 1 VN+2
16. UccrnenoBaTh Ha aOCOIIOTHYIO WIIM YCIOBHYIO CXOJUMOCTb Z (—1)”+ =3 .
17-18. Onpenenuth 0671aCTh CXOAMMOCTH (YHKIIMOHATIBHBIX PSIJIOB.
& 2n+3 < 3"

NS

n:1(n+2)

2~(x+3)n.B) >

n—1n(n +1)(x+3)n
1

19. Pa3noxuTh (QYyHKIUIO T, B P Teitmopa mo cremensm (X+1). Ykasars o6macTs
-X

CXOOAUMOCTH.

20. Pasnoxuth GyHkimio Y =e* B pag Oypbe Ha (—1, 1] :



