defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa NHXeHepHOIn MaTeMaTiKu

“YTBEPXOAHRD”
OEKAH ABT®
K.T.H. PeBa . J1.
r.

PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

MareMaTHYeCKHH AHAIH3

Ob6pasoBatenbHas nporpammMa: 09.03.01 VIHopmaTtmka 1 BblYUCIUTENIbHAA TEXHMKA, NPOdnb:
MporpammMHoe 06ecneyeHre KOMMbIOTEPHBIX CUCTEM U CETei

Kypc: 1, cemectpbl : 12
PakynbTET aBTOMATUKM U BbIYNCIIUTENBHOW TEXHWNKN,

No

Bupg geatenbHocTn

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

JNekumm, yac.

MpakTnyeckune 3aHATUA, Yac.

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonaTenibHasa paboTa, yac.

11

Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

12

Bug aTTecTaumm

Cemectp
1 2

7 6
252 216
167 164
72 72
72 72
0 0
10 8
2 2
21 18
85 52
PI"3 KOHTp.| PI"3 KOHTP.
3 C]
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynansHocTu): 09.03.01 NHgopmaTrKa 1
BblYUCNUTENIbHAA TEXHUKA

&I OC BBefeH B aeincTeume npmkasom Ne5 ot 12.01.2016 r. , gata yrBepxaeHus: 09.02.2016 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 09.03.01 MiHhopmaTrKa 1 BbIYMUCIUTENIbHAS TEXHMKA

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

M, npoTokon 3acefaHnsa kagenpbl Ned ot 20.06.2017

YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYNCIUTENBHOM TEXHWUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.(b-M.H. LLiepemeT O. B.
3aBepyrownii kageapoii:

npodpeccop, 4.¢-m.H. CenesHes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT PomaHos E. /1.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun @IOC: OIIK.2 cnioco0HOCTH 0CBANBATH METOXHKHA HCHOTb30BAHHS MPOrPAMMHBIX CPEACTB IS

pelICHNN NPARTHYICCKHUX 3a/1a'; 6 Yacmu c.lle()yiomuxpexyﬂbmamoe 06.)/‘1[6”"}1:

35. 3HaTb 6a30Bble MONOXKEHNS (DyHAAMEHTaNbHBIX Pa3AenoB MaTeMaTUKMN B
BNafeHns MaTeMaTUYeCKM annapaTom A1 06paboTKM MHOpMaLMK 1 aHan
NPoecCUOHaIbHOW AeATENbLHOCTH

06beme, He0bX0ANMOM ANs
13a AaHHbIX B 06/1acTU

36. 3HaTb npmnpoay BO3HMKHOBEHUA I'IOFpQLIJHOCTGVI npun NpUMEHEHNN MaTEMaTUHECKNX MO,EI'EI'IeI\/‘I n

He06X0AMMOCTU OLIEHMBATH NOrPELLIHOCTb

37. 3HaTb YHUBEPCA/IbHOCTb MaTEMaTUYECKNX METOA0B B NMO3HaAHNW OKPYXXaloLLET0 MUpa

y1. yMETb NUCMO/b30BaTh 3/1EMEHTHI MaTeMaTNYeCKol NOTNKK ANA NOCTPOEHUA Cy)KAEHI/IVI N NX NOKa3aTebCTB

y8. YMETb MPUMEHATL OCHOBHbIE METOAbI MAaTEMaTUYECKOI O annapara B MaTeEMaTU4YECKNX MOAENAX 00BEKTOB U

MPOoLLECCOoB

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLMMNINHBI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUI

MaTemaTW4ecKnin aHanms

Or1K.2.35 3HaTb 6a30Bble MOSIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00beME,
Heob6X0AMMOM /1A BNafeHUsi MaTeMaTUyecKMM annapaTom A1 06paboTKM NHpopMaunm 1

aHa/in3a JaHHbIX B obnactu I'IpOd)ECCI/IOHaI'IbHOI\/’I [EeATEJIbHOCTU

1.0 MaTeMaTHKe Kak 0coO0OM CITocoOe O3HAHUS Mupa, O6UIHOCTI/I ee IOHATUN 1
Hpe,[[OTaBHEHI/II‘/'I;

Nekuymmn; CamocTosTelbHas
paboTa

OrlK.2.37 3HaTb YHNBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B N
Mupa

03HaHMM OKPYXKAIOLLIEro

2.0 MaTeMaTHIECKOM aHan3¢e KakK BaskHeHImeM pas3aciic MaTeMaTHKH,

HCTIOIB3YEMOM B COBPEMEHHOM MAaTEMATHIECKOM MOJICTTUPOBAHUNA

Nekuymmn; CamocTosTe/IbHas
paboTa

Or1K.2.35 3HaTb 6a30Bble MOIOKEHNSA (PDYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0AMMOM /1A BNafeHUss MaTeMaTUyecKMM annapaTom 4151 06paboTKM NHpopMaumm 1

aHa/in3a JaHHbIX B obnactu I'IpOd)ECCI/IOHaI'IbHOI\/’I [EeATEJIbHOCTU

3.0CHOBHBIEC HOHATHUS Kypca BBICTIEH MaTeMaTHKH: Ipe/iell IIOCIeI0BaTeIbHOCTH U
(byHKIMY, IPOU3BOIHAS ¥ YaCTHBIE IIPOU3BOIHBIC, M hepeHnral, HHTerpal
Pumana ot QyHKITHM 01HOM IepeMeHHOH, HecOOCTBEHHBIE HHTETPAIbl B KpaTHHIC
MHTeTpajbl, 0OOBIKHOBeHHOE JHpepeHanbHoe ypaBHeHHe, THCIOBOH psjL,
creneHHoOH psij, psg Pypee, uarterpan Oypse;

Nekunn; MNpakTuyeckme 3aHATUS;
CamocTosTensHas pa6ota

OnMK.2.36 3HaTb NPUpPOAY BO3HMKHOBEHWSA MOrPELLHOCTEN Npw rnp

MMEHEHUN

MaTeEMaTUYHECKNX Mo,u,eneﬁ 4 H606X0,D,I/IMOCTVI OUeHNMBATH MNMOrpPeLLIHOCTb

4.3HaTh OPUPOJly BOSHUKHOBEHMS IOIPEITHOCTEHR IpU IPUMEHCHUN

MaTeMaTHIECKUX Moellell 1 HeoOX0 IMMOCTH OIleHUBATh HOTPEIMHOCTD

Nekumu; MNpaKTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

OrlNK.2.37 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYeCKNX METOAOB B N
Mupa

03HaHMM OKPYXKAtOLLIEro

S.HOCTEIHOBKY W METOJIBI pENMIEHNS OCHOBHBIX 3aJ1a', CBA3aHHBIX € IIEPEIUCICHHBIMA
BBIIIEC ITIOHATHAMUA

Nekunn; CamocTosTe/bHasA
pa6oTa

OlMK.2.yl ymeTb MCMNOMNb30BaTb 3/1EMEHTbI MaTeMaTUUECKOM TOTMKKW 4151 NOCTPOEHMS

CY)XKIEHWNIA 1 UX A0KA3aTeNbCTB

6.BBIOpaTh METO/IBI PEIIESHIS 3a/1ad Ha OCHOBE aHATIN3a ITOCTPOSHHON
MaTeMaTHIeCKOH MO JICIIH.

Nekunn; MNpakTnyeckme 3aHATUS;
CamocToaTenbHast paboTta

OrlK.2.y8 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B

MaTeMaTUYeCKUX MOJENSIX 06bEKTOB 1 NMPOLIECCOB

7.cTpouts rpaduky GyHKIMI B IeKapTOBOH U HOISPHON cucTeMax KOOpANHAT,
BBITHCILITE IIPEIeIIbl HOCTIEOBATEIEHOCTE W 1 (DYHKITHIH;

Nekunn; MNpakTruyeckme 3aHATUS;
CamocToaTenbHast paboTta




8. muddepermmpoBaTh QyHKIME OFHOR EPEMEHHOM, 3aJaHHBIC SIBHO,
IapaMeTpUYEeCKH U HESBHO;, IPOBOUTH IIOTHOE UX HCClIeIOBAaHUE C
HCIOIb30BAHAEM METOIOB TuddepeHIalIbHOro HeaucIeHus; TuddepeHpoBaTh
GbYHKIIMM MHOTHX IIE€PEMEHHBIX

Nekunn; MNpakTuyeckme 3aHATUS;
CamocTosTenbHas paboTa

OrlK.2.37 3HaTb YHNBEPCA/IbHOCTb MaTeMaTUYeCKMX METOAOB B N
Mupa

03HaHMM OKPYXKAIOLLIEro

9.nepeBom/n‘b I/IH(I)OpMaL[I/HO C A3BIKa KOHerTHOﬁ 3aJa4vy Ha JI3bIK MaTCMATHYCCKUX
CHMBOJIOB M CTPOUTH MaTEMAaTUICCKUE MOICIIN HpOCTeﬁ-LHHX CHUCTEM U IIPOIECCOB

B €CTCCTBO3HAHMH M TECXHHUKE,

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

OlK.2.y8 ymMeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeEMaTUYECKOro annaparTa B

MaTeMaTNYECKNX MOJENAX 06BLEKTOB U MNpoLLeCCoB

10.BEMMHCIIITE HCOIIPEICIICHHDBIC 1 OIIPE ICJICHHBIC MHTCTPAJIbI (B TOM "umCIiIe
HGCO6CTB6HH]>IG) C IOMOMIIBIO OCHOBHBIX METOJIOB UHTCTPHUPOBAHMS, UCIIOIIB30BaTh
HHTETPaJIbHOC UCHUCIICHUC IIPKU PCIICHUU 3a4a" I'eOMETPHUU U ('pI/IBI/IKI/I

MpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

11.BBMUACTITH ﬂBOﬁHBIE, TpOﬁ}IBIC 25 KpI/IBOHHHEIL/iI{bIe HHTET'pabl U1 UCIIOJIB30BAaTh

UX IIPH PeNICHUH 3a/1a’ TeOMETPHA U (DU3UKH,

MpakTnyeckme 3aHATUS;
CamocToaTenibHas paboTa

Or1K.2.35 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00beME,
Heob6X0AMMOM /1A BNlafeHUsi MaTeMaTUYecKMM annapaTom A1 06paboTKM NHpopmMaumnn n

aHa/In3a JaHHbIX B obnactu I'IpO(*)eCCI/IOHaI'IbHOI\/’I [EeATEJIbBHOCTU

12 . maxoauTh obmuye penenus U pereHus 3a1ad Konm yist OCHOBHBIX KJIacCOB
OOBIKHOBEHHBIX MU bepeHITHANTBHBIX YPaBHEHUN IEPBOTO U BHICIIHUX MTOPSIIKOB,
pemaTh mpocTeiime cueTeMbl OOBIKHOBEHHBIX MH((epeHITNaTbHbIX YpaBHEHNI,

MpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

OlNK.2.y8 ymeTb MPUMeHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro arnnapara B

MaTeMaTUYECKNX MOAENAX 06BLEKTOB U MNpoLeccoB

13.ompeaensTs CXOUMOCTh YUCIOBBIX U (PYHKITHOHAILHBIX PSJIOB, [IPEICTABIST
¢dbyuxnum B Buje pasios Tetinopa u @ypse u B Buje uHTerpaita Oypre;

MpakTnyeckme 3aHATUS;
CamocToaTtesibHas paboTa

3. Cofiep>xaHue 1 CTPYKTypa y4ebHOM ANCUNNINHDI

Tabnuua 3.1
CcbINKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ysibTaThbl YyebHas aesiTeNlbHOCTb
hopmbl, Hac.
0byyeHus

CemecTtp: 1

AvpakTnyeckas enuHMLA: DNeMeHTbl TeopUn hyHKLMIA 1 hYHKLMOHaNBHOI0 aHam3a

1. 1.1. OTo6paXkeHNe MHOXECTB.
1.2. Yucnosas
nocnefosartensHOCTb. [Npegen
4MCI0BOWA NOC/eL0BATENIbLHOCTA U
ero CBOWCTBa.

1.3. dyHKUNA OHOI NEPEMEHHOIA.
Mpegen yHKLUMY B TOUKe.
BecKoHe4YHo 6o/bLUve U
6eCKOHEYHO Masible YHKLMN.
Mpenen PyHKUMM B
6eckoHeyHoCTU. OJHOCTOPOHHME
npegensl. CBONCTBa NPeAesos.
lMepBblii M BTOPOI 3aMevaTesbHble
npegensi.

1.4. HernpepbIBHOCTb (hyHKLMN.
HenpepbIBHOCTb OCHOBHbIX
3NeMeHTapHbIX (YHKLWIA.
CaoiicTBa PYHKLMIA HeNpepbIBHbIX
B TOUKE U Ha oTpe3ke. Touku
paspbiBa 1 UX Knaccupurkaums.

18 1,3,57

paboTa C KOHCMEKTOM

AnpakTnyeckas eanHmua: AngdepeHumanbHOe UcUUCNeHne PYHKLUNIA OAHOA AeACTBUTENBHOM

nepemMeHHo




2. 2.1. Mpown3BogHas PyHKLMK, ee
reOMeTPUYeCKuii CMbICH.
Mpoun3BoAHas CyMMbI,
NPOW3BEAEHUS, YAaCTHOIO PYHKLWIA.
2.2. MpounsBoaHas CNoXHOM
(hyHKuMK. MponssoaHas obpaTHoi
(hyHKUMW. TTpon3BOAHbIE 06pPATHBIX
TPUrOHOMETPUYECKMX DYHKLINIA.
MpoussogHas hyHKLMK, 3a4aHHOV
napaMeTpUYecKn 1 HeSBHO.
2.3. AnthdepeHuman qyHKUMK.
Cs3b andhepeHumana u
MPON3BOAHOW (hYHKLMN.
"eoMeTpryecKunii cMbich
anddepeHumana. NMponssogHble
BbICLUMX NOPASKOB.
2.4. Teopembl depma, Ponns.
dopmyna Teinopa. Mpasnno
Nonutans.
2.5. Ycnosus Bo3pactaHma 1
yObIBaHWA (YHKLMN. TOUKM
JKcTpeMyMa. HeobxoauMble 1
[0CTaTOYHbIe YCNOoBUA
aKcTpemyma. OTbICKaHWe
HaMMeHbLLEro 1 Hambo/bLLErO
3HaYeHMst PYHKLWIA, HENPEePbIBHbLIX
Ha oTpeske.
2.6. ViccnenoBaHue (hyHKLMIA Ha
BbIMYKNOCTb ¥ BOFHYTOCTb. TOYKM
nepern6a. ACUMNTOTbI KPUBBIX.
O6uas cxema uc-

CNefoBaHMA Y NOCTPOEHUA

rpagmka QyHKLun.

18

3,4,5

paboTa C KOHCMEKTOM

AnpakTnyeckas eamHNLA: MIHTerpanbHoe ncumcneHme yHKLUIA Of4HON feliCTBUTENbHO

nepemMeHHoM




3. 3.1. MoHsTMe NepBoo6pasHoii
(hyHKLMWK, €€ CBOICTBA.
HeonpegeneHHbIl nHTerpan, ero
ceovicTBa. OCHOBHas Tabnuua
HeornpezeneHHbIX MHTErpasios.
OcCHOBHble MeTOAbI
MHTerpupoBaHusa (NojsefeHVe Nog
3HaK anddepeHumana,
WHTErpupoBaHme no 4actam,
3aMeHa rnepeMeHHON).

3.2. Teopema 0 pasnoXKeHUn
pauMOoHaNbHON Apo6yM Ha CyMMy
NpocTenLnX. VIHTerpupoBaHume
paLMoHa/IbHbIX (YHKLNNA.

3.3. OnpesieneHHbIN MHTErpan Kak
npegen MHTerpasibHbIX CyMM.
OCHOBHble cBOICTBa
OnpefeNeHHOro nHTerpana.
Teopema 0 cpegHem.

3.4. OnpefeneHHbIn MHTerpan ¢
nepemMeHHbIM BEPXHUM NpesesioM v
ero ceovictea. ®opmyna
HbloToHa-/1elibHMLA.

3.5. OCHOBHbIe METO/bI
BbIYMCNEHUNA OMpeseneHHbIX
NHTErpanos.

3.6. HecobcTBEHHbIE MHTErpasIbI C
GeCKOHeYHbIMU Npesenamu.
HecobcTBeHHbIE MHTErpasbl OT
HeorpaHnUYeHHbIX (DYHKLMWIA.

3.7. TpunoxeHvie onpeaeneHHoro
WHTerpana K 3afa4yam reo-mMeTpuu:
BblUMCNEHNE NNOLLAZEN NIOCKNX
(uryp, AMHbI Byr KPUBOM,
06bEMa Ten no ux rnorepeyHomy
CeYyeHuIo 1 06bEMA Te/ BpaLLeHuS.

0 18 2,3,5 paboTa ¢ KOHCMEKTOM

AnpakTuueckas eguHuua: AnddepeHumanbHoe NCHUCIEHNE (YHKLMIA HECKONbKMX AeCTBUTENbHbIX
nepeMeHHbIX

4. 4.1, ToHATVE (PYHKLMN MHOTUX
nepemMeHHbIX. O6nacTb
ornpejeneHns, npegen u
HenpepbIBHOCTb.

4.2. YacTHble Npou3BOAHbIE.
MonHbIV anddepeHuman n ero
CBA3b C YaCTHbLIMU NPOW3BOLHbLIMU.
KacartefibHas nn1ocKoCTb U HOpMaslb
K MOBEPXHOCTH.

4.3. DKCTpemMyMbl (OyHKLMN 2-X
nepeMeHHbIX. Heobxoanmoe v
[0CTaTOYHbIE YC/OBUSA.
HaunbonbLuee 1 HaMMeHbLLee
3HayeHnsa PYHKLMMN Ha 3aMKHYTOM
obnacTu.

4.4. OneMeHTbl BEKTOPHOIo
aHannsa: Npom3BoHas CKansapHOro
nosig No HanpasneHnto. [MpafneHT.

0 18 3,56,8 paboTa ¢ KOHCMEKTOM

CemecTp: 2




AvpakTnyeckas eguHuLa: VIHTerpanbHoe ncumcieHne PyHKLMIA HECKONbKMX AeACTBUTENbHBIX

NEPEMEHHbIX

5. 5.1. OnpegeneHns ABOVHOIO U
TPOWHOr0 MHTErpasoB, UX
OCHOBHble CBOMCTBA.
5.2.ToHATWE NOBTOPHOrO
nHTerpana. BoluncneHve ABOMHbIX
N TPOVHBIX WHTErpasios B
[eKapTOBbIX KOOpPAMHATAX.

5.3. ToHATHUE O KPUBONMHENHOW
cucTeme KoopauHar. MonsapHas,
LWMHAPUYECKas 1 chepuyeckas
CUCTeMbl KoopAauHart. 3ameHa
nepeMeHHbIX B KpaTHbIX
NHTerpanax.

5.4. KpMBONMHEIHbIE UHTErpasbl
nepBoro 1 BTOPOro pofa, ux
OCHOBHble CBOWCTBA, BbIYMC/IEHME.
®Dur3MYECKNE NPUNOXKEHNS.

5.5. ®opmyna MpuHa. Ycnosus
He3aB1UCUMOCTU KPUBOJSIMHENHOTO
WHTerpana BTOporo poga ot nytu
NHTErpMpPOBaHNS.

24

1,2,3,56,9

paboTa C KOHCMEKTOM

AvpakTnyeckas eauHuua: AuddepeHumanbHble ypaBHEHNS




6. 6.1. du3myeckme 3agaun,
NpUBOAALLME K
AnhhepeHUNaIbHBIM YPaBHEHNSAM.
AnddepeHumansHble ypaBHEHWS
MepBoro nopsiAKa, OCHOBHbIE
noHaTua. O6LLee pelleHue. 3agadva
Kowwmn. Teopema CyLecTBOBaHMS 1
eJMHCTBEHHOCTU PeLLeHNs 3a4a4m
Kowun. OcHoBHbIe Knaccbl
ypaBHEHWIA, MHTErpPUpPyeMbIX B
KBagpatypax (C pasgensommmcs
nepemMeHHbIMU, O4HOPOLHbIE,
NMHeWHble, BepHyn, B NOMHbLIX
anddepeHymanax).

6.2. OndhepeHumansHble
ypaBHEHWS BbICLUMX NOPALKOB.
3agadva Kowun. YpaBHeHuUA,
[0NyCKatoLLMe NOHWKeHNe
nopsiaka.

6.3. JInHeiiHble
AandgdepeHUnanbHble ypaBHEHNS,
OJHOPO/HblE N HEOLHOPOAHbIE.
CTpyKTypa 06LLero peLleHus.
JTnHeliHble anddepeHumanbHble
ypaBHeHWs C NOCTOAHHbLIMU
KoahpuumeHTamu.

6.4. Metog Bapuauum
MPOMN3BO/IbHbIX MOCTOAHHbIX.
YpaBHEHWS C NPaBOi YacTbko
creumanbHoro Bnaa.

6.5. MMoHATHe cucTembl
06bIKHOBEHHbIX
AndggepeHUnanbHbIX YpaBHEHWIA
HopmanbHas opma. CTpyKTypa
06LLero peLleHus.

5.6. HopmanbHble cucTembl
NNHEVHbIX AnddepeHumanbHbIX
yPaBHEHWUIA C NOCTOSHHbIMM
KoahdmumeHTamn. PeleHmne B
CNyyae NpOCTbIX AeACTBUTENbHbIX
KOpHeW XapaKTepucT1yecKoro
ypaBHeHUs.

24

1,2,3,5

paboTa ¢ KOHCMEKTOM

JnpakTudeckasa egnHmua: Pagbl 1 31eMeHTbl FapMOHNYECKOro aHanusa




7.7.1. YnicnoBble pagbl.
CxoanmMocTb 1 cymMmMa psga.
Heobxoaumoe ycnosme
cxogumocTw. [eicTBmsA ¢ pagamu.
JlocTaTouHble NpU3HaKm
CXOMMOCTW 3HAKOMOMOXMTENbHBIX
pSA0B.

7.2. 3HaKonepemMeHHbIe pAgbl.
AGCONTHAA 1 YCNIOBHAA
CXOAMMOCTb. 3HaKouepeaytoLLmecs
psiabl. Mpu3sHak JleiibHMLUa.

7.3. @YHKUMOHaMbHbIE psafbl,
06/1aCTb CXOAMMOCTH
(hyHKLMOHaNbHOro psga. MoHATve
paBHOMEPHOW CXOUMOCTMW.

7.4. CteneHHble pagbl. Teopema
Abens. Paguyc cxo4umocTw.
CBoiicTBa CTEMNEHHbIX pAaoB. Paa
Telinopa. Pa3noxkeHne QyHKUUN B
CTeneHHbIe PALbI.

7.5. Pagbl dypbe.
TpWUroHOMETPUYECKMiA psif Dypbe.
WHTerpan dypobe.

6.5 OpTOroHasibHble CUCTEMBI
(yHKUMIA. Pag Pypbe.
KoauumeHTsl dypbe.

6.6. PaznoxeHve B
TPUrOHOMETPUYECKUNIA pag Pypbe
(hYHKUMIA, 3a4aHHbIX Ha MHTepBane
. PopmynMpoBKa yCnoBuia
PasnoXNUMOCTU (DYHKLUIA B pag,
®ypbe. PaznoxeHue B pag dypbe
YETHbIX N HEYETHbIX PYHKLWIA.
PaznoxeHue B psg ®ypbe QyHKUNIA
MO KOCMHYCam WUn CUHycam,
3aJaHHbIX Ha

6.7. Pag dypbe B KOMMNIEKCHOA
thopme.

6.8. NIHTerpan ®ypbe B
AeACTBUTENLHOM U KOMMJIEKCHOIA

(hopwme.

24

1,2,3,4,5

paboTa ¢ KOHCMEKTOM

Tabnuua 3.2

Tembl N PaKTUYECKUX 3aHATUI

AKTUBHbIE

hopMbl, Yac.

Yachl

CcbI/IKM Ha
pe3ynbTaThl
06y4eHuns

YyebHas aeaTeNIbHOCTb

CemecTp: 1

AnpakTuyeckas eanHnLA: dNeMeHTbI Teopun QyHKLUNIA 1 DYHKLMOHAIBHOTO aHainsa




1. 1.1. SnemeHTapHble yHKLNN,
NX CBOWCTBa, rpadmkum.

1.2. I'padmkn PyHKLMIA, 33aHHbIX
napameTpuyecKn 1 B NONAPHON
CUCTEME KOOPAMHaT.

1.3. MNMpepgen nocnegoBaTesibHOCTU.
1.4. Npegen yHKLUMM B TOUKE U HA
6eckoHeyHoCTU. Anrebpavyeckue
CBOWCTBa npegena.

1.5. MepB.bli1 1 BTOpOIA
3amMeyatenbHble npeaensbl.

1.6. HernpepbIBHOCTb (hyHKLMN.
TouKku paspbiBa U UX
Knaccugukaums.

18

3,7

BbIJENIAOT OCHOBHbIE
3NeMEeHTapHbIe PYHKLMN,
rpacuKn KOTOpbIX
NCMONb3YHTCA 415
npeobpa3oBaHuii;

CTPOSAT NVHWK, 3afjaHHble
napameTpUYeCcKMM Crocobom U
B NONIAPHOI CUCTEME KOOPAWHAT;
BbISICHAIOT XapakTep
HeonpeaenéHHOCTM Mpu
BbIYMC/IEHUW Mpefena;
BbIOMPAKOT CNOCO6 PacKpbITUA
HeonpegenéHHocTy,

nccnefytoT yHKUMN Ha
HEenpepbIBHOCTb;
KNaccuunumpyoT TOUKM
paspbiBa.

AnpakTndeckas eanHmua: AngdepeHumanbHOe NCUUCNeHne PYHKLUNIA OAHO AeACTBUTENBHOM

nepemMeHHOM

2. 2.1. MNpowv3sofHas yHKLNY B
TOuke. [eOMeTPUYECKUI CMbICH.
2.2. INpoun3BoaHas CMoXKHOM
(hyHKLMK. MpounsBogHas obpaTHoOi
(byHKUMW. Mpon3BoAHASA PYHKLMK,
3aflaHHOV NapaMeTpUYecKun 1
HEeABHO.

2.3. [Mpasusio Nonutans.

2.4. MOHOTOHHOCTb (PYHKLWK,
IKCTPEMYM (DYHKLUN.
HeobxoauMble 1 fOCTaTOYHbIE
YCNOBWS MOHOTOHHOCTM U
3KCTpeMyma (hyHKUNN.
Han6osbliee n HavMeHbLLee
3Ha4eHVs (PYHKLMM Ha OTpe3Ke.
2.5. BbINyKnoCTb Y BOTHYTOCTb
rpadmika gyHKUmMn. ToUKK
neperunéa. Heo6xoaumble 1
[0CTaToYHbIe YCI0BMA Nepernoba.
ACMMNTOTbI KPUBBIX.

2.6. Obulan cxema nccnegoBaHus
(hYHKLMM 1 NOCTPOEHME rpadnKoB.

18

7,8

BblOMPaOT NpUéMbI
anddepeHUMpoBaHns B
3aBMCUMOCTM OT crocoba
3afiaHnsa (yHKLUN;
COBEPLLEHCTBYIOT TEXHUKY
AngepeHUMpoBaHMS CNOXHbIX
(hYHKLWIA;

NPUMEHSIOT NOHATUE
NPOV3BOLHOI NPY peLeHnm
3aay C reoMeTpUYecKnM
COfiepXXaHunem;

aHasIM3npPYT BO3MOXHOCTb
nprMeHeHWs npaswna Jlonutans
NpY BbIYWUCNEHUN NPeSENOoB;
nccneayoT yHKLUM MeToAaMK
AnthhepeHLabHOro
NCYMCNEHMS;

MPOBEPSIOT COOBETCTBUE
pe3ynbTaToB UCCNEA0BAHUS U UX
rpacnueckoro npeacTaB/eHns.

AnpakTnyeckas eanHmua: VIHTerpanbHoe ncumcnieHme yHKUWiA 0qHON AeNCTBUTENBHOW

nepemMeHHo




3. 3.1. MNMepBoo6pasHasi.
HeonpefeneHHbIin MHTerpan v ero
CBOWCTBA.

3.2. Tabnmua 0CHOBHbIX (hopMmyn
NHTErpupoBaHus. VIHTerpuposaHue
noABefeHVeM Nof 3HaK
AndgdepeHymana, No YacTam 1
3aMeHol NepemMeHHON.

3.3. VIHTerpmnposaHue
paLMOoHa/IbHbIX (YHKLNNA.

3.4. NIHTerprpoBaHue
TPUTOHOMETPUYECKNX PYHKLMIA 1
HEKOTOpPbIX NPPaLMOHa/IbHOCTEN.
3.5. OnpefeneHHbIn MHTerpan u
ero BblYMCNEHUS.

3.6. MpunoxkeHns onpegeneHHoOro
WHTerpana K BbIYMCNEHNIO
nnowazen naockmux guryp, AIvH
[yr, 06beMOB Te/l BpaLLeHus.

3.7. HecobCTBEHHbIE MHTErpasbl .

3.6. Hecob6CTBEHHbIE MHTErpasbI.
3.7. ['eOMeTpHYECKINE NPUIOXKEHNS
onpefeneHHOro NHTerpana.

18

10,7,9

oCBavBaeT MpocTenLe
NPUEMbI MHTETPUPOBaHUS;
npoBepseT pesynbTar
NHTErpypoBaHmns
AnthhepeHLpoBaHMEM;
BblOGMpaeT 1 060CHOBbLIBAET
Crocobbl MHTErpypoBaHus
(DYHKLMIA pasfiMyHOro Tuna;
BblOMpaeT cMcTemMy KOOpAMHAT U
HY>XXHYI0 hopmyny npu
BbIUMCNEHUM NNOLWAaAeRn duryp,
ANMH oyr, 06bEMOB Ten
BpaLLeHms.

NPVMEHSET OnpeaenéHHbIN
WHTerpan npw peLleHny 3asad ¢
reOMETPUYECKUM COLEPXKAHVEM;
Knaccupmumpyet
Heco6CTBEHHbIE UHTErpasbl;
nccnenyeT HecO6CTBEHHbIE
WHTerpabl Ha CXO4MMOCTb.

AvpakTuueckas eguHuua: AnddepeHumanbHoe NCHUCIEHNE (YHKLMIA HECKONBbKMX AeCTBUTENbHbIX

nepemMeHHbIX

4. 4.1. O6nacTb onpeaeneHus
(DYHKLMM MHOTUX NePEMEHHbIX;
4.2. YacTHble Npon3BOAHbIE N
anddepeHUman GyHKLUN MHOTUX
nepeMeHHbIX;

4.3. KacatefibHas naocKocTb U1
HOpMaJib K NOBEPXHOCTMU.

4.4, SKCTpeMyMbl hyHKUMK ABYX
nepeMeHHbIX. ccnefosaHme
(hyHKLMM Ha HanbosbLLee U
HaMMeHbLLUee 3HaYeHVs B
3aMKHyTOl 06nacTu.

4.5. NponssogHas CKanapHoro
nonsa No HanpasfeHuio. [ pagneHT.
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7,8

CpaBHMBAOT NOHATUSA 061acTH
ornpeseneHns 1 Npon3BOAHOW
AN151 (PYHKUMIA OfHOM U ABYX
MepemMeHHbIX;

0CBaMBaKT TEXHUKY
AndgdepeHUMpoBaHnS PYH-LIMK
MHOTUX NEePEMEHHbIX;
nccnemyoT yHKLUUN ABYX
MepemMeHHbIX Ha 3KCTPEMYM,
HanbosbLLee ¥ HaMMeHbLLee
3Ha4YeHWs B 3aMKHYTOI 06nacTu;
BbIYMCNAT CKOPOCTb
N3MEHEHNS CKaIAPHOIO Noss B
3a/laHOM Hanpas/ieHnn,
OnpeaenstoT HanpaseHne
HambO/bLLEr0 N3MEHEHMS.

CemecTp: 2

AvpakTnyeckas egnuHuLa: VIHTerpanbHoe ncumcieHne PyHKLMA HECKONMbKMX AeACTBUTENbHBIX

NnepemMeHHbIX




5. 5.1. N3meHeHMe nopsagKa
WHTErpMpOBaHNSA B MOBTOPHOM
WHTErpane;

5.2.. BbluncneHmne ABOMHOIO 1
TPONHOrO MHTErpanoBs B
NPSAMOYro/ibHbIX KOOpAMHATax;
5.3. 3ameHa nepemMeHHbIX B
KpaTHbIX MHTerpanax. [BoinHow
WHTErpan B NONAPHLIX
KoopauHaTtax. TPOHOI nHTerpan B
UMNNHAPUYECKUX KOOPAUHATAX;
5.4. BbluncneHme obbéMa Ten ¢
MOMOLLbHO KPaTHbIX MHTErpasios.
5.5. BblMMCNEHNE KPUBOMUHENHBIX
WHTErpaios nepeoro poja u
BTOpPOro pofga

4.9. BbluncneHne KpMBOAMHEHbIX
WHTErpasaos BTOPOro poja.
®dopmyna INpuHa. Ycnosus
He3aBMCUMOCTM NHTerpana ot nyTu
WHTErpMpoBaHuns. BeluncneHue
noTeHLana BEKTOPHOro nong;
4.10. MNpunoxeHns
KPUBOJIMHENHBIX UHTErpasios.

24

11

BbIGMPAIOT CMCTEMY KOOpAUHAT
AN PaLMOHA/IbHOTO
BbIYMC/IEHNSI UHTErPasIoB;
CMOMb3YIOT KPaTHble
VIHTErpasbl NPy peLLeHnI 3aaay
C reOMeTPUYECKNM
coaepXKaHnem.

CPaBHUBAOT KPUBONMHENHbIE
VHTEerpasbl NepBoro 1 BTOPOro
poaa v NPUMEHSItOT
Heo6X0AMMbIIA UHTErpa Npw
peLLeHNI KOHKPETHO 3aaauu;
CMO/b3YIOT KPUBOMHEHbIE
VHTErpasibl Mpy peLeHnn
HEKOTOPbIX (IM3MNYECKMX 3afau.

AvpakTnyeckas eauHuua: AuddepeHumanbHble ypaBHEHNS

6. 6.1. OnddhepeHumnanbHble
ypaBHEHWS NepBOro Nnopsaka.
O6Luee peLueHue. 3agada Kown.
6.2. AnthdepeHumanbHble
ypaBHEeHUA BbICLLIWX MOPASKOB.
O6Luee peLueHve. 3agava Kown.
YpaBHeHUs, fonycKaroLue
MOHWKeHWe nopsaka.

6.3. JInHeiiHbIe
AndhhepeHuasIbHbIe YPaBHEHNS C
MOCTOAHHLIMM KO3(ULYEHTAMMK.
6.4. JInHeliHble HEOAHOPOAHbIE
AnddepeHUmnanbHble ypaBHEHNS.
MeTog BapraLum NOCTOAHHbIX.
6.5. JIHelHble HEOAHOPOAHbIE
anggepeHUmansHble ypaBHeHMS ¢
NpaBoii YacTbto CreLnanbHOro
BUAA.

6.6. CrcTembl gndhepeHLMaIbHbIX
ypaBHeHWiA. MeTog, NCKNoYeHus.
5.7. CcTeMbl NINHEWHbIX
AnddepeHLManbHbIX YpaBHeHUI ¢
MOCTOAHHLIMW KO3(ULYEHTAMMK.
PeLueHwe B ciyyae NpocTbIX
KOPHei XxapakTepucTUYecKoro
ypaBHEHWS.
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12,6,9

onpesenstoT Tmn
andgdepeHumnanbHbIX
YPaBHEHWIA;

BbIOVPAOT COOTBETCTBYHOLLME
METO/AbI PELLEHNS;

COCTaB/IAOT &IMOPUTM PELLIEHNS
NMHEWHbIX HEOLHOPOLHbIX
YPaBHEHWIA C NPaBOWA YaCTbHO
creLnaibHOro B1Aa;
NCMOb3YIT
AnddepeHumasibHble ypaBHEHUS
Npw peLLleHnn 3agay ¢
(hU3NYECKUM 1 TEOMETPUYECKIM
COZiepXXaHuem.

AnpakTtundeckan egnHmnua: Pagbl 1 31eMeHTbl FapMOHNUYECKOro aHanusa




7.7.1. Ynicnosble pagbl.
Heob6xoaumoe ycnosme
cxogmmocTtu. [loctaTtouHble
NPU3HaKn CXoAnMOCTH
3HAKOMONOXUTE/bHbIX PALOB.

7.2. 3HaKonepemMeHHble paabl.
ABCONOTHas 1 yCnoBHas
CXOAMMOCTb. 3HaKouepeayoLLnecs
psagbl. MpusHak JleibHuua.

7.3. O6nacTb CXO0AMMOCTH
(DYHKUMOHa/IbHOTO paja.

7.4. CTeneHHble pagpl. Pagnyc 2 24 13,4
cxoammocTu. Psg Teinopa.
PaznoxeHue (yHKLMN B
CTerneHHble pAgbl.

7.5. Pag ®dypbe no
TPUTOHOMETPUYECKON CUCTEME
(hyHKUMIA. Ycnosue Oupuxne. Pag
dypbe ANA YeTHbIX N HEYETHbIX
(DYHKLMNA.

7.6. Pag dypbe B KOMMNIEKCHOA
thopme.

6.7. VIHTerpan ®ypobe.

noa6upatoT Npu3Hak 4N
paLyoHaNnbHOro 1ecnesoBaHNs
YMCNOBBIX PALOB Ha
CXOAMMOCTb;

HaxoAAT 061acTb CXO4UMOCTH
(PYHKLMOHANbHbIX PSAOB;
NpeLCTaBASOT PYHKLMMN B BUAE
CTerneHHbIX PAJ0B, BbIMONHAOT
MPUBIVXKEHHbIE BbIYNCTIEHUS,
OL,eHMBAIOT NOrPELLIHOCTb;
NpeLCcTaBAStOT PYHKLMMN B BUAE
psaga Pypbe B AeNCTBUTENBHON 1
KOMMNNEKCHO (opme, a TaKxKe B
BMZe uHTerpana ®dypoe.

4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTaTthl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
Cemectp: 1
1 |3awmTa TMNOBOrO pacyeTta |10, 6,7,8,9 |12 |2

peLLeHre NPO6HOro BapnaHTa, pasmeLLeHHOro B 91eKTPOHHOM Kypce, Mogpo6Has MHpopMaums npneeseHa
B npunoxxeHuu Ne3 : MaTemaTUUecKnin aHanm3 [ANeKTPoHHbIV pecypc]. Y. 1 : 3/1eKTPOHHbIiN
y4yebHO-MeToAMYecKuin Komnneke / B. . byTbipuH, B. A. CenesHes, A. H. bypos, B. B. Xa6nos, O. B.
LLlepemeT ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000185896. - 3arn. ¢ 3kpaHa. MakcumeHKo B. H. NpakTykym no
MaTemartmyeckomy aHanmay. Y. 1 : yyebHoe nocobue / B. H. MakcumeHKo, A. B. Mo6bIw ; HoBocm6. roc.
TeXH. YH-T. - HoBocmbupck, 2014. - 114, [2] c. : vn., Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 LLlepemeT O. B. MatemaTnyeckuii aHanms |, Il
[3neKTpOoHHBI pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMuYecKmin Komnneke / O. B. LLepewmer, E. A.
Neb6epnesa ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢ akpaHa. LLiepemeT O. B. MaTeMaTn4ecKuii
aHanm3. YacTb 1 [ONeKTPOHHbIN pecypc] : aNeKTPOHHLIN y4ebHO-MeToAMYecKuiA Komnneke / O. B.
LLlepemeT ; HoBOCWG. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=25. - 3arn. ¢ aKpaHa.

2 |Pr3 |10, 6,7,8,9 21 10




peLleHVe 3a4a4 UHAVBUAYaIbHOIO BapuaHTa TWUMOBOrO pacyeTa , NogpobHas NHpopmauus npuseieHa B
npunoxeHnn Ned : MaTemaTnueckuii aHann3 [OneKTpoHHbI pecypc]. Y. 1 : aneKTPOHHbIN
yueb6HO-MeTOAMYecKUiA Komnneke / B. W. byTbipuH, B. A. CenesHes, A. H. bBypos, B. B. Xa6nos, O. B.
LLlepemeT ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000185896. - 3arn. ¢ skpaHa. MakcumeHko B. H. MNpakTukym no
MmaTemartmyeckomy aHanmay. Y. 1 : yuebHoe nocobue / B. H. MakcumeHKo, A. B. o6biww ; HoBocK6. roc.
TeXH. yH-T. - HoBocnbupck, 2014. - 114, [2] c. : nn., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 LLlepemeT O. B. MatemaTnyeckuii aHanms |, Il
[3neKTpoHHBIV pecypc] : 3NeKTPOHHBIA yuebHO-MeToauYeckuin komneke / O. B. LLepemeT, E. A.
Nebenesa ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3ar/. ¢ akpaHa. LLlepemeT O. B. Martematuyeckuii
aHanm3. YacTb 1 [AneKTPOHHbIV pecypc] : 3NeKTPOHHBIA y4ebHO-MeToauYecknin komneke / O. B.
LLIepemeT ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=25. - 3arn. ¢ aKpaHa.

3 |I‘Io,u,r0TosKa K 3aHATUAM |1, 2,3,4,5 |26 |3

paboTa c KOHCMEKTOM, y4e6HON NUTepaTypoid, aNEKTPOHHbLIM KypcoM. PelleHue 3a4a4 (4oMaLlHme
3a/ilaHns), Nogpo6bHas UHpopMaLmna NpreeseHa B NpuioxeHnsax Nel Ne2 : MartemaTtuyeckuii aHanus
[GnekTpoHHBI pecypc]. Y. 1 : aneKTPOHHbI y4ebHO-MeToANYeCKMA komnneke / B. . ByTbipuH, B. A.
CenesHes, A. H. bypos, B. B. Xa6nos, O. B. LLlepemeT ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, [2015].
- Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185896. - 3arn. ¢ akpaHa. MakcrmeHKo B.
H. MpakTukym no matematnyeckomy aHaimsy. Y. 1 : yye6Hoe nocobue / B. H. MakcumeHko, A. B. o6bILw
; HoBOCWKG. roc. TexH. yH-T. - HoBocnbupcek, 2014. - 114, [2] c. : wn., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 LLepemeT O. B. Matematuueckuii aHanus |, 11
[3nekTpoHHbIV pecypc] : 3neKTPOHHBIA y4ebHO-MeToauYeckuin komnuiekc / O. B. LLepemer, E. A.
INebepesa ; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢ akpaHa. LLiepemeT O. B. MaTemaTunyeckuii
aHanus. YacTb 1 [3neKTPOHHbIA pecypc] : 3NeKTPOHHbIA yuebHO-MeToAMYecKnin komnneke / O. B.
LLlepemeT ; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=25. - 3arn. ¢ akpaHa.

1,10, 2,3,4,5,

6.7 8.9 26 6

4 |[MoproToBKa K aTTecTalum

MOBTOPEHVEe TEOPETUYECKOrO MaTepuaa, M3y4eHHOTro B CEMECTpe, a/IfOPUTMOB PeLLIEHUA TUMOBbIX 3aad,
noApo6Has MH(opMaLms NpmBegeHa B NpuaoXKeHnn Ne2 : MaTemaTUyecKnin aHanmn3 [SneKTPOHHbII
pecypc]. Y. 1 : aneKTPOoHHbI y4ebHO-MeToaMYecKnin Komnneke / B. W. ByTbipuH, B. A. CenesHes, A. H.
bypos, B. B. Xa6nos, O. B. LLlepemeT ; HoBOCKO. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000185896. - 3arn. ¢ akpaHa. MakcumeHko B. H.
MpaKTUKyM No matematumyeckomy aHanmsy. Y. 1 : yuebHoe nocobue / B. H. MakcumeHKo, A. B. Mobbiw ;
HoBocKb. roc. TexH. yH-T. - HoBocmbupck, 2014. - 114, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 LLepemeT O. B. Matematuueckuii aHanus I, 11
[3neKTpOoHHBIN pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMYecKmin Komnneke / O. B. LLepemeT, E. A.
INebepesa ; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢ akpaHa. LLiepemeT O. B. MaTeMaTn4ecKuii
aHanm3. YacTb 1 [31eKTPOHHbIA pecypc] : 3MeKTPOHHBIA yuebHO-MeToAMYecKnin komnneke / O. B.
LLlepemeT ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=25. - 3arn. ¢ akpaHa.

CemecTp: 2

1 |[3aluTa TMNOBOrO pacyeTa |11, 12,13 |26 |2

peLLleHne NPO6HOro BapnaHTa, pa3MeLLEeHHOr0 B 9/IeKTPOHHOM Kypce, NoApobHas nHpopmauus npueeieHa
B NpunoxeHmn Ne6 : LllepemeT O. B. Matematuueckuii aHanu3 |, 1l [OneKTpoHHBIA pecypc] :
3NEKTPOHHbIN y4ebHO-MeToanYeckuii komnnekc / O. B. LLiepemeT, E. A. Jlebeaesa ; HoBocuO. roc. TexH.
yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. -
3arn. ¢ aKpaHa.

2 |pr3 11,12,13 |18 |10




peLleHue 3a4a4 UHAMBUAYaIbHOIO BapuaHTa TWUMNOBOrO pacyeTa , NogpobHas nHpopmaumsa npuseeHa B
npunoxeHun No7 : Lepemet O. B. Matematnyeckuii aHanus |, 11 [SneKTpOHHbIN pecypc] : 3N1eKTPOHHbIN
yuebHo-meToamyeckuii komnnekc / O. B. LLepemeT, E. A. Jlebegesa ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
JKpaHa.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2,3,4,5 |6 |4

paboTa C KOHCMEKTOM, y4e6HON MTepaTypoit, 3NeKTPOHHbLIM KypcoM. PelleHue 3agay (LoMallHue
3afjaHns), nogpobHas nHhopmaumsa npmeegeHa B NpunoxkeHnsx Nel Ne5 : Llepemet O. B.
MaTemaTuueckunii aHanus |, |1 [SneKTpoHHbI pecypc] : 3NeKTPOHHbIA y4ebHO-MEeTOANYECKUIA KOMMNEKC /
O. B. WWepewmer, E. A. Jlebesesa ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215386. - 3arn. ¢ akpaHa.

1,11, 12,13, 2,

3,4,5 2 2

4 |[MoaroToBKa K aTTecTalmm

MOBTOPEHME TEOPETUYECKOrO MaTepuana, N3y4YeHHOro B CEMECTPe, a/ITOPUTMOB PeLLeHNs TUMOBbIX 3ajad,
noapo6Haa nHgopmaums npuseaeHa B npunoxeHun Nes : LLiepemet O. B. MaTtemaTtunyeckuii aHanus |, Il
[3neKTpOoHHBI pecypc] : 3NeKTPOHHBIA y4ebHO-MeToAMYecKmin Komnneke / O. B. LLepemer, E. A.
INebepesa ; HoBoCK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢ aKpaHa.

5. TexHonorus oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCybTauuii NPUMEHSIOTCH UH(OPMaLVOHHO-KOMMYHUKaLNOHHbIE TexXHoorum (Tabsn. 5.1).

Tabnunua 5.1
[JesTenbHOCTb VH(hopMaLMOHHO-KOMMYHWKALMOHHbIE TEXHOIOM U

VIHopmmpoBaHue ObC:OYMK 4242
KOHcynbTMpoBaHue Moptan HI'TY:moodle-nstu.ru; CoupanbHble ceTn: BKOHTaKTe
KOHTpO/b Moptan HI'TY:moodle-nstu.ru
Pa3meLLeHne yuebHbIX MopTan HI' TY:moodle-nstu.ru; CoumnanbHble ceTn:BKOHTaKTe;
MaTepuanos ObC:OYMK 4242

Tabnunua 5.2

AKTVBHbIE 1 MIHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Kogabl hopMupyembix

Ne HanmeHoBaHWe aKTUBHbIX (hopM o
KOMMNeTeHUNA

1 |MpobnemMHbIin MeTof Ol1K.2;

@DopmMHpyeMbie YMeHHsI: Y8. yMETh NPUMEHSATh OCHOBHBIE METO/IbI MAaTEMaTHYECKOrO arapara B
MaTeMaTHYeCKUX MOZENIX OOBEKTOB U ITPOLIECCOB

Kparkoe onucanue npumenenus: padoTa B rpymmnax: BbIOOp MeTona peiieHus, 000CHOBaHHE,
aHAJTU3 PE3YJIbTATOB.

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnanHe

[ns atTecTaumm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstoLWwas BbICTaBSATb OLEHKW MO TPaaULMOHHON WKane n 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnunua 6.1

MWuH.

MaKcuManbHbI bann
6ann

OugeHMBaeMble BUAbI AeATE/TLHOCTM 06yYarLLINXCS




Cemectp: 1

THoocomoexa k 3aHAMUAM: 5 10

IIpaxmuyecxue 3ansamus. IPOBEPOUHBIE CAMOCTOSTEIbHBIE 8 16
paboTHI MO TEME MPOLISAIIETO 3aHATHS

KoHTponupytowme MaTepuansl npueogsTes B “LiepemeT O. B. MaTematuyueckuii aHanus I, 11 [SneKTPOHHbIV pecypc] : 3NeKTPOHHbI y4e6HO-MeTOANYECKNIA KOMMNEKE /
O. B. Lepemer, E. A. Jlebesesa ; HoBocub. roc. TexH. yH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
3KpaHa."

14

Koumponwvnwie paboniet: | 7

KoHTponupytowme matepuanbl npueogaTces B “LLepemeT O. B. MaTematuyeckuii aHamms |, 11 [OneKTPOHHBIV pecypc] : 3MeKTPOHHbIV y4e6HO-MeTOANYECKNIA KoMMeKe /
O. B. LLepewmeT, E. A. JlebegeBa ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢

9KpaHa."
20

PI'3: Tunoso# pacuer | 10

KoHTponupytoLmne matepuansl npusogatcs B “LLlepemeT O. B. MaTemaTtuyeckuii aHanns |, 11 [SneKTpoHHbIN pecypc] : 3NeKTPOHHbIN y4e6HO-MeTogNYecKuil komnnexc /
O. B. Lepemer, E. A. Jlebesesa ; HoBocub. roc. TexH. yH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
3KpaHa."

Oxzamen: | 20 | 40
KOoHTponupytoLpe matepuasbl - CMMCOK BONPOCOB TECTbI

CemecTp: 2

Iloozomoera xk 3ausmusam: 5 10
Hpakmzmecmle sanAamuA. TIPOBEPOUYHBIC CAMOCTOATCIIBHBIC 8 ]_6
paboThI MO TEME MPOLIEAIIETO 3aHSITHSI

KoHTponmpytowme matepuanbl npueogaTces B “LiepemeT O. B. MaTematuyeckuii aHamms |, 11 [SneKTPOHHBIN pecypc] : 3NeKTPOHHbIV y4e6HO-MeTOANYECKNIA KoMMeKe /
O. B. Wepemer, E. A. Jlebesesa ; HoBocub. roc. TexH. yH-T. - HoBocnbumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢

JKpaHa."
14

Koumponwvnsie pabomei: | 7
KoHTponupytoLmne matepuansl npueogatcs B “LllepemeT O. B. MaTemaTtuyeckuii aHanns |, 11 [SneKTpoHHbIN pecypc] : 3NeKTPOHHbIN y4e6HO-MeTognYecKuin komnnexc /
O. B. Lepemer, E. A. Jlebegesa ; HoBocub. roc. TexH. yH-T. - HoBocubumpck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢

3KpaHa."
20

PI'3: Tunoroii pacuer | 10

KoHTponupytowme matepuanbl npusogaTtces B “LLepemet O. B. Matematuyeckuii aHams |, 11 [SneKTPOHHbI pecypc] : 3NeKTPOHHbIV y4e6HO-MeTOANYECKNIA KOMMeKE /
O. B. LLepewmeT, E. A. JlebegeBa ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢
3KpaHa."

Drzamen: | 20 | 40

KoHTponupytoLye matepuasibl - CCOK BOMPOCOB TECTb!

B tabnvue 6.2 npefcTaBfieHO COOTBETCTBUE (DOPM KOHTPONA 3asB/19eMbIM TpeboBaHUAM K
pe3ynbTaTtam 0CBOEHMUS AUCLUMINHDI.

Tabnmuya 6.2
Koge! dopMbI KOHTPONSA
KOMMETEH
< Pe3synbTaTbl 06y4eHMs
umn KoHTp. |3awmTa SKaameH
droc pa6. Pr3

35. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANbHBIX Pa3Ae/oB MaTeEMaTUKM B 06beMe,
OlK.2 |HeobxoaMMoM A1 BNafeHNs MaTeMaTUYecKM annapaTom Ans o6paboTku + + +
MH(opMaL MW 1 aHanm3a AaHHbIX B 061aCTh NPOMECCHOHATBHON AeATENbHOCTY

36. 3HaTb NPUPOAY BO3HMKHOBEHMS MOTPELLHOCTEN NPY NPUMEHEHUN MaTEMATUYECKMX

o +
Mogenelt U HeO6X0AMMOCTY OLLEHWBATL MOTPELLHOCTbL
37. 3HaTb YHMBEPCA/ILHOCTb MaTeMaTUYECKUX METOZOB B MO3HAHWM OKPYXKALOLLETO + + +
Mupa
y1. yMeTb UCMOMb30BAThL 9/1EMEHTLI MaTeMaTNYECKOK NOFMKM f1/1s1 TOCTPOEHUS + +
CY)XXAEHWIA 1 UX [LOKA3aTeNbCTB
y8. yMeTb NPVMEHSATL OCHOBHbIE METObI MaTEMATUYECKOTO annaparta B + + +

MaTeMaTNYecKMX MOJEeNsX 06bEKTOB 1 NMPOLLECCOB

®OH[ OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MpuIoXeHWn Ne 1 K paboueit
nporpamMme.



7. lutepatypa

OcHoBHas nMTepaTypa
1. byrpos . C. Beicmas maremaruka. [B 3 1.]. T. 1 : [yueOuuk mist By30B Mo
umxKeHepHo-TexHnueckuM crenuansaoctsM| / . C. Byrpos, C. M. Hukonbckuit. - M., 2008. - 284
C. . WL
2. IMuckynos H. C. IuddepenumansHoe u nHTErpampHoe ncuncienus. [B 2 1.]. T. 2 : [yueGHoe
nocobue miisa BTy30B] / H. C. ITuckynos. - M., 2008. - 544 c. : un.
3. [Tuckynos H. C. Iuddepennmansaoe u naTerpaibHoe ucuncienus. [B 2 1.]. T. 1 : [yueOnoe
riocobue miis Bry30B] / H. C. ITuckynos. - M., 2008. - 415 ¢. : ni.
4, Makcumenko B. H. Kypc marematudeckoro ananmusa. Y. 1 : yaeGnoe mocobue / B. H.
Makcumenko, A. I'. Merpa6os, JI. B. I1asmok ; HoBocu®. roc. TexH. yH-1, @ak. nipukiiaz.
matemaruku u napopmaruku. - HoBocubupck, 2009. - 355 ¢. : wi.. - Pesxum nocryna:
http://www.ciu.nstu. ru/fulltext/textbooks/2009/09 maksim. pdf
5. Makcumenko B. H. Kypc marematudeckoro ananusa. Y. 2 : yaeGnoe nmocodue / B. H.
Maxkcumenko, A. I'. Merpa6og, JI. B. I1asmok, HoBocub. roc. Texs. yH-T. - HoBocubupck, 2011 -
Pesxum moctyna:http://elibrary nstu.ru/source?bib_id=vtls000159783
6. bepman I'. H. COopHUK 3aa4 1o KypCcy MaTeEMaTHYECKOrO aHaau3a. PemeHre THITAYHBIX |
TPYIHBIX 3a1a4 ; yueoHoe mocodue / I'. H. Bepman. - CII6. [u op.], 2007. - 604 c.
7. Byrpos . C. Beicmias maremaruka. [B 3 1.]. T. 2. IuddepennmansHoe v HHTErPAbHOE
ucurcyenue | yuebuuk st By30B / 5. C. Byrpos, C. M. Hukoneckuii. - M., 2007. - 509 c. : un.
8. bepman, I H. COopHuK 3a1a4 10 KypCy MaTEMATUYECKOTO aHaM3a. [DIeKTPOHHBIN pecypc| —
Onextpon. nan. — CII6. : Jlans, 2016. — 492 ¢. — Pexwum nocrymna:
http://e.lanbook.com/book/73084 — 3armn. ¢ sxpaHa.
9. Bricmas maremaruka: Yuebuuk / B.C. Ilumaues. - M.: HUL] UTH®PA-M, 2015. - 479 c.: 60x90
1/16. (mepermiet) ISBN 978-5-16-010072-2, 1000 3x3. - Pexxum goctyna:
http://znanium. com/catalog. php?bookinfo=469720 - 3arn. ¢ 3xpaHa.

JononHnTenbHas nnTepaTypa

1. Makcumenko B. H. TIpaktukym o Mmarematudeckomy anamusy. U. 2 : yuebHoe nmocobue / B. H.
Maxkcumenko, A. B. I'o6smr, O. B. Illepemer ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2009. -
166, [2] c. : mi.. - Pesxum noctyna:

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

2. Makcumenko B. H. 100 BoripocoB o maremaTuueckoMy aHamu3y [DaexktporHsiii pecype]. U. 1 :
ANIEKTPOHHBIN yueOHuK it 1 kypca Beex opm oOyueHus TexHu4YecKkux HarmpasyeHuii / B. H.
Maxkcumenko, A. B. I'o6wmm ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2008. - 1 31ekTpoH. onrT.
muck (DVD-ROM). - Pexxum mocryna: http://elibrary.nstu.ru/source?bib_1d=vtls000208594. - Per.
ceuaerenbcTro 0320802162,

VIHTepHeT-pecypcehbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HMznmarensctBo Jlaney : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToanyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeToaun4yeckoe obecneyeHne



1. Makcumenko B. H. [Ipaktukym rmo matemarinueckoMy anamusy. U. 1 : yueOHoe mocobue / B. H.
Maxkcumenko, A. B. I'o6eimr ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 114, [2] ¢. : ni.,
tabn.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000203453

2. lepemer O. B. Marematnueckwii ananmus 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.

3. Maremaruueckuii ananus [ QnekTpoHHsbIH pecype]. Y. 1 : anexTpoHHBIN yueOHO-MeTOIUIeCKHU
xomruteke / B. M. Byteipun, B. A. Cenesues, A. H. bypos, B. B. Xa6nog, O. B. Illepemer ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2015]. - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000185896. - 3ar. ¢ sxpana.

4. lllepemer O. B. Matemarnueckuii ananu3. Yacte 1 [DnexTpoHHBIN pecypc]| : 2MeKTPOHHBIH
yueOHo-MeTonuueckuii komruiekc / O. B. Illepemer ; HoBocu®. roc. TexH. yH-T. - HoBOCHOHPCK,
[2011]. - Pesxum moctyma: http://courses.edu.nstu.ru/index. php?show=155&curs=25. - 3arn. ¢
3KpaHa.

8.2 Creumanun3npoBaHHOe nporpaMMHoe obecreyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lMpe3eHTaLMOHHOE 060pYAOBaHME UTeHue NeKLnin ¢ NCNosb30BaHNEM
(MynbTMMefMa-NPOEKTOP, 3KPaH, KOMMbIOTEP |Npe3eHTauui
AN8 ypaBieHns)




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa nnxenepHoii MaTeMaTuKu

“YTBEPXJIAIO”
JIEKAH ABT®

K.T.H., goueat MN.J1. Pera
T.

13 2

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOU JUCHUTNJIAHBI

MaremaTu4eckuii aHaIu3
ObpazosatenbHas nporpamma: 09.03.01 MudopmaTrka v BEIMUCIUTEIbHAS TEXHUKA, TPOPUIIB:
[IporpamMmMHOe oGecnieueHrue KOMIIbIOTEPHBIX CUCTEM U ceTeit

HoBocubupck 2017



1. O000meHHasa CTPYKTYPA (POHIA OLIEHOYHBIX CPEICTB YU4eOHOH TUCIHUIJIMHBI
O06o0meHHas cTpyKkTypa (hoH1a OIICHOYHBIX CPEACTB MO TUCHUILINHE «MaTeMaTHYeCKU aHau3y puBeaeHa B Taoiuiie.

Tabnuua
1 cemectp
JTanbl OHEHKH KOMIeTeHIMii
®opmupyemble Iloxka3arenu chopmMupoBaHHOCTH Temur
KOMIIETCHIIUH KOMIIeTeHI Ui (3HAHUSI, YMEHMS1, HABBIKH) MeponpusTis TeKyImero KOHTpo.Is IIpome:xyTouHast aTTecTanus
(kypcoBoii nmpoekt, PI'3(P) u ap.) (3K3ameH, 3a4eT)

OIIK.2 35. 3HATh 6A30BBIC TIOJIOKCHIS Ipenen u HenpepbIBHOCT GyHKIMI |KoHTponsHas padora (3amanus 1, 2) DK3aMeH
(yHIaMeHTaNbHBIX Pa3eioB MATEMATHKK B | O/IHOM [IepeMeHON PI'3 (3ananus 1-5) (Bompocer 1-17)
o0bemMe, He0OOXOTUMOM IS BIaJCHUS
MaTEeMaTHYECKHM ariapaToM It 00paboTKH
nH(popManuy 1 aHau3a JaHHBIX B 0071aCTH
Hpod)e(ZCI/IOHaHLHOﬁ IeATEIbHOCTH ]In(l)(bepeHuHanLHoe HUCUYHUCIICHHUC KOHTpOJ'H)HaH pa60Ta (3allaHI/Iﬂ 3, 4) DK3aMeH
36. 3HATb IPUPO/LY BO3HHKHOBEHHS (hyHKIMIA OJIHOW TIEpeMeHOi PI'3 (3amanus 6-10) (Bompocsr 18-31)
MIOTPEeIIHOCTEH PU MPUMEHEHUN
MaTeMaTHIeCKUX MOJIeNiel 1 HEOOXOAMMOCTH
OILIEHMBAThH MOTPEITHOCTh
37. 3HaTh YHHBEPCAILHOCTh MATEMATHYECKHX Wurerpanproe ucuuncnenue Gpynkuunii [Konrposphas pabora (3amanus 5, 6) DK3aMeH
METOJIOB B [I03HAHUH OKPY’KAIOLIEro MUpa OJTHOW TIepeMEeHO PI'3 (zamanus 11-16) (Bonpocs 32-48)
y1l. YMeTh UCII0JIb30BaTh AJIEMEHTHI
MaTeMaTH4eCKOM JIOTUKH JUIsl IOCTPOSHUS
CYXJEHUI U UX JOKa3aTeIbCTB
y8. yMeTb [IPHMEHATh OCHOBHBIE METOMBI JuddepeHnnansHOE UCUUCITICHUE Konrponbhas pabora (3amanus 7) DK3aMeH
MaTeMaTHYECKOTO alfapara B ¢byHKUHIT HecKONMbKUX mepeMenubix  |PI'3 (3amanms 11-16) (Bompocer 49-58)
MaTeMaTHYECKUX MOJIEISIX OOBEKTOB 1
TIPOLIECCOB




2 cemecTp

DopmupyeMble

IToka3zarenu chopMHPOBAHHOCTH

STanbl OLEHKH KOMIETEeHIH

N Tembl
KOMIIeTeHUMH KOMIIeTeHIUii (3HAHUS, YMEHHs, HABBIKH) MeponpusiTus TeKyniero KOHTpoJist IIpomeikyTouHast aTTeCTALMS
(xypcoBoii nmpoext, PI'3(P) u ap.) (3K3aMeH, 3a4eT)
OIIK.2 31. 3HaTh 6A30BbIE MOJIOKECHUS Kpatnbie u kpuBonuHeiiHbie uaTerpansl | KontpomnbHas padbota (3ananue 1,2) DK3aMeH

(yHIaMEHTaIbHbIX Pa3IeiioB MATEMATUKH B
00BeME, HEOOXOIUMOM JUTsI BIIaJIECHHS
MaTeMaTHYECKUM anmnapaToM ajist 00paboTku
nH(OopMaLUK 1 aHaM3a AaHHBIX B 001aCTH
PO eCCUOHANBHOM JeSITeIPHOCTA

33. 3HATh YHUBEPCATLHOCTh MATEMATHUECKHX
METOJIOB B MO3HAHUH OKPY KAIOIIEro MUpa
y1. yMETh IPUMEHSATH OCHOBHBIE METOIBI
MaTEMaTUYECKOTO amapara B
MaTEMAaTHYECKUX MOJIENIAX OOBEKTOB U
TIPOIIECCOB

y4. yMEThb UCTIONTB30BaTh HJIEMEHTHI
MaTeMaTH‘-IeCKOﬁ JIOTUKU OJId HOCTPOCHI/ISI
Cy)KI[eHPIIZ U UX J0KaA3aTeJIbCTB

JuddepenunanbHpie ypaBHEHHs

Psanel

PI'3 (3amanus 1-5)

Kontposnbnas pabora (3amxanus 3, 4)
PI'3 (3amanus 6-10)

KonTponpHas padota (3amanue 5)
PI'3 (3amanms 11-16)

(Bompocsr 1-14)

DK3aMeH
(Bompocsr 15-30)

DK3aMeH
(Bompocser 31-46)




2. Meroauka oueHKH 3TanoB GopMUPOBAHNS KOMIIETEHUMA B pAMKaX IUCHUILIAHbI.
[MpomexyTounast arrecTansi MO IUCIUIUIMHE MPOBOAUTCS B 1 ceMmecTpe - B gopMme 3K3aMeHa B 2
cemectpe - B (opme 3K3aMeHa, KOTOPBIA HaMpaBlieH Ha OIEHKY C(POPMHUPOBAHHOCTH KOMIIETEHIIUIT
OIIK.2/HUN.

DK3aMEHAIlMOHHBIN OWJIeT COAEpKHUT JIBa TEOPETHYECKMX BOIpoca W TpU 3aJaud, TpeOyromue
Pa3BEpHYTOTO OTBETA C MOSICHEHUSIMU M 00OCHOBaHUEM M3JIaraeMoro Matepuana. buner popmupyercs u3
npuBeneHHoro B Ilacmopre sk3ameHa CHHCKa BONPOCOB W IEpeuUHs 3a4ady. DK3aMeH MPOBOAUTCS B
KOMOMHHPOBAHHOU (hopMe: MUChMEHHAas MOATroToBKa (90 MUHYT) C HCIIOIH30BAaHNEM KOHCIICKTA JICKIIUI U
yCTHOE coOecel0oBaHueE.

Kpome Toro, chopMupoBaHHOCTh KOMIETECHIIUI MPOBEPSETCS MPH MPOBEICHUNA MEPONPHUSTHIA TEKYIIETO
KOHTPOJIsl, yKa3aHHbIX B TaOnuue pazjena 1.

B 1 cemecTpe 00si3aTenbHBIM 3TAllOM TEKYIICH aTTECTAIlMU SIBISIFOTCS pacueTHO-TpaduyecKoe 3alaHue
(TumoBo# pacuer), KOHTpOJIbHAs pabota. TpeOoBaHUs K BBHIIOJIHEHHIO THUIIOBOTO pacuyeTa, KOHTPOJIbHOM
paboThI, COCTaB W TMpaBUia OIEHKH CPOPMYIUPOBAHBI B IMACHOPTE THIIOBOTO pacydeTa, KOHTPOJILHOM
paboTHI.

B 2 cemecTpe 00s3aTeNbHBIM ATANIOM TEKYLICH aTTECTAlMU SIBIISIOTCS pacdeTHO-rpaduiecKoe 3aJaHue
(TumoBo# pacuer), KOHTpOJIbHAs pabota. TpeOoBaHUSA K BBHIIOJIHEHHIO THUIIOBOTO pacuyeTa, KOHTPOJIbHOM
paboThI, COCTaB W TMpaBUja OIEHKH CPOPMYIUPOBAHBI B IMACHOPTE THIIOBOTO pacydeTa, KOHTPOJILHOM
paboTHI.

OO61ue nmpaBuiia BHICTABICHHSI OLIEHKU 110 JUCLUILIMHE ONpPEAesatoTcs 0allIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJCHHOM B paboueil mporpaMme AUCHUIUIMHBL

Ha ocHOBaHWM TpHBEIEHHBIX Aaliee KPUTEPUEB MOXKHO CIIENaTh OOIIMN BHIBOJ O CHOPMHPOBAHHOCTH
komrereHnmii OIIK.2/HU, 3a koTopbie OTBEYaeT AMCIUILUIMHA, Ha Pa3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Huxe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHHUH,
TEOPETHUYECKOE COZIEPHKAHNE KYypca OCBOEHO YaCTUYHO, ITPOOENIbI MOTYT HOCUTh CYILIECTBEHHBIN XapakTep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepUaioM CQOPMHUPOBAHBI HE TI0CTATOYHO,
OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOTrpaMMON OOydeHHUsi y4eOHBIX 3aJaHUil HEe BBINOJHEHbBI WU
BBITMIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBplii. VYpoBeHb BbINONHEHUS pabOT oOTBEYaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETHUUYECKOE COZIEPKAHNE Kypca OCBOEHO YAaCTUYHO, HO IIPOOEIIbI HE HOCAT CYIIECTBEHHOI'O XapaKTepa,
HEOOXO/IMMBbIE MPAKTUYECKUE HABBIKU pabOThl C OCBOEHHBIM MaTEpHaIOM B OCHOBHOM C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil oOydeHHs y4eOHBIX 3a/laHUl BBINOJIHEHO, HEKOTOphIE
BU/JIbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpPEOOBaHUSIM, TEOPETHUYECKOE
COJIEp’KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOeraoB, HEKOTOPHIE MPAKTHYECKHE HABBIKU PabOTHI C
OCBOEHHBIM MaTepuaioM c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMON 00y4YeHUs
yueOHbIe 3aJJaHUs BBIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3aJaHH, BO3MOXKHO, COJEPkKAT OMIMOKH.

IIponBuHYTHI. YPOBEHH BHIOIHEHHST paOOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO TOJIHOCTBIO, O€3 Tpo0eoB, HEOOXOIMMbIE TTPAKTUYECKUE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuasioM CGOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOi OOydeHUs y4deOHBbIC 3aJaHus
BBINOJIHEHBI, KAYECTBO MX BBIMTOJHEHHSI OIICHEHO YHCIIOM 0ailioB, OJM3KUM K MaKCUMAJIbHOMY.



denepanbpHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BbICIIIETO 00pa30BaHuUs

«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET
Kadenpa naxxeHepHoil MaTeMaTUKH
ITacnopr 3x3amena
1o JucuuIuimHe «MareMaTH4ecKuil aHaiaus», 1 cemectp

1. Meroanka OLEeHKHA

DK3aMeH NpOBOIUTCS B KOMOMHHMpOBAHHOW (opme: mNUChbMEHHas moaroroBka (90 MuHYT) c
UCTIOJIb30BaHUEM KOHCIIEKTA JIEKIUI U YCTHOE coOecenoBanue. bumer popmupyercs 1o cieayromemy
NpaBUTy: TEPBBI BOIPOC BHIOMpAETCA W3 JUana3oHOB BorpocoB 1-18, 33-59 Bropoit Bompoc u3
Jana3zoHoB BorpocoB 19-32, 50-59 (crucok BOMpOCOB MPUBEICH HIKE), TIepBast 3a/1aua BEIOUpacTCs U3
Juarna3oHa 3aga4 1-9, Bropas 3amava BeIOMpaeTcs w3 amamnazona 3amad 10-19, 29-33, tperbs 3amada
BbIOMpaeTcsi M3 JuanazoHa 3anad 20-28 (mepeueHb 3amad IpuBeleH HUke). B xoxe sk3ameHa
IperoiaBaTesib BIPaBE 3a/1aBaTh CTYICHTY JIOMOJIHUTEIBHBIE BOIIPOCKH M3 00IIero nepedns (1. 4).

B cnydae mepecnaum sk3ameHa (UCIPaBICHUE OLIEHKU HEYAOBIETBOPUTENHHO) HCIIONB3YeTCsS TECT,
pazpabotannsblii B cucteme DiTest. CTyieHTbI BHITONHSIOT 33/1aHHS C UCTIOJIb30BAHUEM JIMYHBIX MApOJICH
B TepmuHaiibHOM Kiacce IO HI'TY, pemienust opopMIiIsIIOTCS Ha JIUCTAX, B CUCTEMY TECTUPOBAHUS
BBOJISITCS OTBETHL. 3aJ]aHNE C HEMIPABUIBHBIM OTBETOM MOKET OBITh OLIEHEHO MpEnoaaBaTesieM, eClid B
MPE/ICTAaBICHHOM Ha JIUCTE PELICHUU COJEepP)KATCsl He3HaYMTellbHbIe OmMUOKU. [IpomomkuTensHOCTD
tecta 90 MUHYT, TecT (hopMHUpYETCs IO CIEAYIOLIEMY MPABUITY: MPOU3BOAUTCA CilydyaiiHas BeIOOpKa 15
3ajaHui 1Mo oJJHOMY U3 OaHka 3amay 1, 2, 5, 7, 10, 11-12, 16, 17-18, 20, 21, 24, 27-28, 29, 32, 33 (1.5).

(I)opMa IK3aMEHAIIMOHHOI0 OnJjIeTa

HOBOCHBHPCKUI IT'OCYJJIAPCTBEHHbBIN TEXHUUYECKWI YHUBEPCUTET
(dhakynpreT

BUJIET Ne

K 9K3aMEHY M0 JUCIUIUTHHE «MaTtemMaTiudecKuil anamms», 1 cemectp

1. ®yHkuus NeHCTBUTENHFHOTO IEPEMEHHOT0: ONpeiesIeHHe, CIIOCOObI 3aJaHHs, OCHOBHBIE
dJIeMEeHTapHbIe GYHKIUH, TUIIEpOOInIecKre QYHKIHH.

2. TlpowusBoanbie u quddepeHIrans BeICnX nmopsaakos. [losropHoe nuddepennmpopanme
(GYyHKIUH, 3aJaHHBIX TAPAMETPHUYECKH.

2
. 1-cos2x+tg” X
3. Haiitu npenen lim - g )
x—0 XSINn X

X
4. Omnpenenuts HHTEPBAIEI MOHOTOHHOCTH M TOUYKH SKCTpeMyMa QyHKIHMU Y = > +—.
X

1

dx
5. BpuaucIUTh UHTETPA WK YCTAHOBUTH €T0 PACXOINMOCTh — -
0 X"+ X
VYTBepxaaro: 3aB. kapenpoit UM npogeccop Cenesnes B.A.

(moamuce)

(nara)




IIpumep Tecra s IK3aMeHa

JE 1. Ilpenen u HENpepbIBHOCTD

In(2—x) .
x>

Bomnpoc 1. Haiiti o6nacte onpenenenus pyHkuuun f(x) =

a. Xe(—o;0)u(0;2)
b. xe(0;2)

C. Xxe(-x;0)

d. xe(-o0;0)u(0;2]
2

Bonpoc 2. I'paduk pynkuun y =1+ cos(2x) mpeacTaBieH Ha pUCYHKE

Bompoc 3. 3nauenue npenena pyHkuun lim ———— paBHO
X—>0 + X

a. 2
b. 1
c. 3
d 4

Bomnpoc 4. Ykazare 5KBUBaJICHTHYI0 OECKOHEYHO Mayto QYHKIUH o(X) =Sin %X npu X —>0 :

3X
a. —
2
b 3
2
X
c. =
2
d. x

JE 2. Muddepennnanbaoe nucuncienue GyHKIUN 1eHCTBUTEIBHON EpeMEHHON

Bonpoc 5. HaifiuTe MpoM3BOIHYIO CIIOXKHOM (GYHKIHH Sin X :
a. 2xcosx
b. cosx?
c. sin2x?



d. sin2x
eX
Bompoc 6. HalimuTe mpou3BOAHYIO 4acTHOTO (DYHKITHI I—:
nx

e (x-Inx-1)

x-In% x
e*-(Inx-1)
b. T 2.
X-In“x
eX
c. —
X
X
e” +1
d.

X
X

o et -1
Bompoc 7. Haiqute npenen pyHkmuu lim — ¢ moMouIpt0 npasuia Jlonurans:
x—0 SIN X

a.
b.
c

B WD -

d.
Bomnpoc 8. Haiiaure MHTEpBabl yObIBAHMS U BO3pAcTaHus QYHKIHS Y = X° —4,5x% +6X —3.

OrmpeenuTe TOYKH IKCTPEMYMa:
a. dynkums Bo3pacraer Ha nHTEpBanax (—oo;1),(2,+0)

(yHKLMs yOBIBACT HA UHTEPBAJIS ( L 2)

b
C. BTOuke X =1 (yHKIUSUMEET MAKCUMYM
d

BTOYKE X =2 (YHKIHUSI UMEET MUHUMYM
JE 3. UHTerpanbHoe ncunciaeHne GyHKIUHU IeHCTBUTENBHOM epeMeHHOM

Bormpoc 9. TIpuBeinTe HEOPEICICHHBIN HHTETPAT jex -c0s€*dX K TaGIMIHOMY BHILY:
a. _[cosexd (ex)
b. jcos e”dx
C. _[sin e”dx
Bompoc 10. Haiinure nepBooOpa3Hyto GyHKIIMH X - arcsin x
2
a | X _Llacsinx+ X Vi@ «C
2 4 4
X2 . X >
b. —-arcsinx+=-4y1-x“+C
2 4
Bomnpoc 11. Haiinute miomans Gurypsl, orpaHiueHHOM ochio abcuuce U pyHKIMEeH y=X Ha
otpeske [0;1]:
a. 05
b. 15
c. 25
d. 35



Bormpoc 12. Berancnure HecoOCTBEHHBIN HHTETPa IIEPBOTO POJIa UK YOSTUTECH B €T0

PaCXoaAUMOCTH .[

\/§+4

a. HUHTETpall paCXoquTCs

b, L

2
c. 0
d 1

JE 4. Iuddepennnanbaoe ucuncieHrne GyHKIIMH MHOTHX TIEPEMEHHBIX
o 074 /A 2y 2 3
Bonpoc 13. Haiiti yacTHble NpOU3BOHBIE ™ I/Ia byHKIMKA Z = XY + Xy —y° +2x—4
X

r=2yx?Yyoxy + 2

a

b. z,=2yx®¥ 1 12xy-2

c. z,=2x¥Iny+2xy-2

d z| =2x%Y Inx+ x% = 3y?

e z,=2yx?Inx+x*-3y* -4
f. z =2x%Y Inx+x? -3y% -

Bonpoc 14. HaiiTu KOOpMHATBE HOPMAJIbHOTO BEKTOPA K OBEPXHOCTU Z=Z(X,Y) B TOUKE

Mo(-12), ecm z2(Mg) =5, %(Mo)zz, %(MO):—4
(2,-4;-1)
b. (2,-4)
c. (2,-45)
d X+l y-2 z+1
2 -4 5
e Xx+1 y-2 z-5
2 -4 -1
Bompoc 15. ccnenoBats GyHKIHIO Z =1+ 6X— X% — Xy — y? Ha HaJIM4Ke SKCTPEMyMa B TOUKE
(4-2)

a. B Touke (4; -2) 3xkcTpeMyMa HeT
b. (4;-2) — Touka JIOKaTbHOTO MUHUMYMa
C. (4;-2) — Touka JOKaTBLHOTO MaKCUMyMa

2. Kpurtepun ouenkun

Kpurepun oneHkn 3K3aMeHallMOHHOTO OMyIeTa

e  OrtBer Ha dK3aMEHAIIMOHHBII OUIIET CYUTACTCS HEY/10BJIEeTBOPUTEIbHBIM, €CIIH CTYJCHT HE 1aeT
OTpe/IeJICHU OCHOBHBIX TOHATHHA, HE CIOCOO0EH CHOPMYIUPOBATH TEOPEMBI U METOJBI PEIICHUS
3amad. Onenka cocrasisteT 0-19 Gamios.

e OrtBeT Ha H5K3aMCHAIIMOHHBIA OWJIET 3aCUMTHIBAETCS HAa MOPOrOBOM YpPOBHE, €CIU JaHBI
OCHOBHBIE ONPEEICHUS U METOJIbI PEIIeHUs 3a7a4, HEKOTOPhIE 3aJa4d BBIIOJIHEHBI ¢ OIIUOKaMHU.
Ouenka cocrasisieT 20-25 6ayuioB



OTBeT Ha SK3aMCHAIIMOHHBIM OWJIET 3aCUMTHIBAETCS Ha 0a30BOM YPOBHE, €CIH JaHBI

ompezeneHus, cHOopMyITHpPOBAaHBI TEOPEMBI, YACTHYHO I[IOKA3aHO WX MPUMEHEHHE, KadeCTBO
BBIIIOJIHCHUS HH OJTHOH M3 33/1a4 HE OLICHEHO HYJICBBIM 0AJIIOM, HEKOTOPBIE U3 BHIIIOJIHEHHBIX 3a/1a4,
BO3MOXHO, coiepkaT omuOku. Ouenka coctapusieT 26-34 6amnos

OTtBeT Ha 3K3aMeHaHI/IOHHBII71 OuJIeT 3aCUMTBLIBAETCSA Ha IPOABUHYTOM YPOBHEC, €CJIIM JaHBbI

ompezeneHus, cHOpMyIHpPOBaHBl M YACTUYHO JIOKA3aHBI TEOPEMBI, MOKA3aHO WX MPUMCHECHHE,
MpaBUJIBLHO pemeHbl 3a1aun. Onenka cocrapiser 35-40 6amios.

Kpurepuu onenku tecra

Kaxnoe 3amanue tecra oreHuBaercs B 1-2 Oama.

OTBeT Ha TECT CUMUTACTCS HEYAOBJIETBOPUTEILHBIM, €CITH CTYICHTOM HE BBITIOHEHO OOJIbIIe
MOJIOBHMHBI 3a1anuii u3 kaxaou JIE. Onenka cocraiser 0-14 6amios.

OTBeT Ha TECT 3aCUMTHIBACTCS HA MOPOTrOBOM YPOBHE, €CJIM HEKOTOPHBIE 3a/1auu u3 kaxaou [IE
BBINIOJIHECHBI ¢ omnOkamu. OrnieHka coctaBiseT 15-24 6amios

OTBeT Ha TECT 3aCUUTHIBACTCS Ha HA30BOM YPOBHE, €CITU JIaHBI PABUIILHBIC OTBETHI HA BCE
3aJIaHusl TECTA, BO3MOXKHBI apudmerndeckue omuoOku. Orenka coctapisgeT 25-30 6amios.
OTBeT Ha TECT Ha MPOJABUHYTOM YPOBHE HE MPEYCMOTPEH.

IIkaJja oeHKH

B o0mieli omneHke MO MUCIUILUIMHE SK3aMCHAIIMOHHBIC OAJUTBl YYHUTHIBAIOTCS B COOTBETCTBHUU C

[mpaBuJIaMH 6aHHBHO'peﬁTHHFOBOﬁ CHUCTCMbI, IIPUBCACHHBIMU B pa60qel71 InporpaMme nUCHUIIIIMHBI.

10.
11.
12.

BOl'[pOCLI K 3K3aME€HY 110 TUCHUIIJIMHE «MateMaTHYeCKU aHAJIM3»

[TocnenoBarenbHOCTh. beckoHeuHO Masast mociaea0BaTenbHOCTh. Teopema 00 apudgmeTnre
0ECKOHEUHO MaJIbIX MOCIIEJOBATEILHOCTEH.

beckoneuHo Goubliast mocae10BaTeabHOCTh. TeopeMa o CBA3U OECKOHEUHO OOIbIION U
0ECKOHEUHO MaJIOH Mocie10BaTeIbHOCTEH.

[Tpenen nocnenoBatenbHOCTH. Teopema 00 OrpaHUUYEHHOCTH CXOJSIIENHCs
MOCJIe0BaTENbHOCTU. BripaxkeHne npejiena nocieJoBaTeIbHOCTH Yepe3 OECKOHEUHO MaJTYIO
IIOCJIEI0BATEIbHOCTD.

Teopema 0 eIMHCTBEHHOCTH Ipejiesa Mocie10BaTeIbHOCTH. Teopema 06 apupmMeTuke npenena
IIOCJIEI0BATEIbHOCTEN.

TeopeMsl 0 pefenbHOM IEPEXO0/I€ B HEPABEHCTBAX JUIS ITOCIIEI0BATEIbHOCTEM.
MoHoTOHHBIE TOCIEN0BaTENbHOCTH. KpuTepnii CXOAMMOCTH MOHOTOHHOU
IIOCJIEIOBATEIBLHOCTH. Teopema O BIIOXKEHHBIX OTPE3KaXx.

Bropoii 3aMeuarenbHblii npeaes I MOCIeq0BaTEeIbHOCTEM.

[Tpenen ¢pynkumu. DKBUBAIEHTHOCTH onpeaeneHuit no Kommm u no I'eitne. Heo6xoanmoe
yCIIOBUE CYIIECTBOBAHUS IMpesena QYHKIIUH.

Teopembl 0 €TUHCTBEHHOCTH Tpezena GyHKIUU U 00 aprupMeTHKe TpeesioB GyHKIUI.
TeopeMsl 0 IpefIeTbHOM MEPEX0/i€ B HEPABEHCTBAX JIJISl IPEIeTIOB () YHKITHMA.

[TepBblii 3aMeUaTeNIbHBIN TPEAEI.

Bropoii 3amMeuarenbHblii peaen A GyHKIUN 1eHCTBUTEIBHOTO IEPEMEHHOTO.
Beckoneuno mainele GpyHKIMH, UX cBolicTBa. CpaBHEHHE OeckoHeuHO MaiblX. Kpurtepuit
HKBUBAIEHTHOCTH (pyHKIMH. Teopema 0 BBIYMCICHUH IPEIETIOB € TIOMOIIBIO
DKBUBAJIEHTHOCTEH.



13.

14.

15.

16.

17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.

39.

HenpepsiBaast B Touke Gpynkiusa. Kinaccudukanms Touek paspsiBa. Teopema o COXpaHSHUH
3HaKa HempepbIBHON QyHKIMHU. Teopema o JTOKaIbHOI OrpaHUYEHHOCTH HETIPEPHIBHON B TOUKE
byHKINN.

HemnpepoiBHas Ha MHOKecTBe (DyHKIMSA. Teopembl bosbiiano-Komm o HenmpephIBHBIX HA
oTpe3Ke PYHKIUAX.

HenpepriBaast Ha MHOkecTBe dyHKIus. Teopemsl Beitepirpacca (06 orpaHi4eHHOCTH
HENPEPHIBHON Ha OTpe3Ke QYHKIMH, 0 HAUOOJIbIIEM U HAUMEHBIIIEM 3HAUYCHUSX HEMPEPhIBHOU
Ha OTpe3Ke (DYHKIIHH).

Teopema 006 apudMeTuke HempephIBHBIX Ha MHOKeCTBE GyHKIMI. TeopeMa o HempepbIBHOCTU
CJIOKHOM (DYHKIIHH.

Teopema 0 HeIPePHIBHOCTH 00OPaTHOM (HYHKIIHH.

[TpousBoaHas ¢pyHKIMY B Touke. [IpaBas u ieBast mpon3BOIHBIC. Y CIIOBUE CYIIECTBOBAHUS
IIPOU3BOJHON B TOUKE.

Huddepenunpyemas B Touke Gpynkuus. Kpurepuit auddepenunpyemoctu pynkuuu. Teopema
0 cBsi3u AU PEpeHIUPYEMOCTH U HEMPEPHIBHOCTH.

Teopema 06 apudpmeruke auddepeHuupyeMbIx GyHKIHUN.

[TpousBoaHas cnoxxknoi ¢pynkuuu. [IpousBonHas GyHKINM, 3a1aHHOM TapaMeTPUIECKH.
[TpousBonHas 0OpaTHOH PyHKIHH.

Huddepennman Gpynxmnum B Touke. ['eomeTpruecknii CMbICT MPOU3BOAHON U quddepeHmnmana
¢dbyHKIMH B Touke. IHBapuaHTHOCTH hopMbI TuddepeHmana.

[Tpon3BoHBIC ANIEMEHTAPHBIX (QYHKINH.

Teopembr @epma u Pors.

Teopemsl Jlarpanka u Komu.

Teopema Jlonurans.

[TpousBoHbIe U TG HEpeHIINATBI BBICIIUX TOPSIKOB.

®opmyna Teinopa. ®opmynsl Komn, Jlarpanska u [leano octarounoro wieHa B popmyie
Tewmopa.

®opmyasl MakiiopeHa 1715 3JIeMEHTapHbIX (QyHKIUH.

JloctaTouHBIi IpU3HAK MOHOTOHHOCTH U depenupyemoit pyukiuu. Heodxoanmelii u
JIOCTATOYHBIM MPU3HAKU JIOKAJILHOTO 3KCTpeMyMa JuddepeHInpyeMoil PyHKIIH.
JlocTaTouHoe ycIoBHE JIOKAIBHOTO SKCTpeMyMa n-pa3 1uddepeHuupyeMoil pyHKIum.
JlocTaTouHbli IpU3HAK HAMpPaABJICHUs BBITYKJIOCTH Tpaduka GyHkiun. Heo6xoanmoe u
JIOCTaTOYHOE YCIIOBUS TOUYKH Meperuoa.

Heonpenenennsiii unterpan. Teopema 06 obiiem Buze nepBoodpasnoit. CBoiicTBa
HEOIpeIeIEHHOT0 UHTEerpaa.

3aMeHa NepeMeHHOI B HeonpeIeIeHHOM HHTerpaje. @opMyiia HHTETPUPOBAHUS IO YACTSIM.
OmnpeneneHHbli HHTETpal GYHKIMK Ha oTpe3ke. HeoOxonmuMoe u JocTaTOuYHOE YCIIOBUS
UHTETpUPYeMOCTH (QYHKIIUU Ha OTPE3KE.

CaoiicTBa onpeaeneHHOro nHrerpana. OueHKr HHTErpaloB.

WuTerpan ¢ nepeMeHHbIM BepXHUM Mpenenom. Popmyna HetoTona-Jleiibnuna.

3aMeHa NEPEMEHHOH B ONPENEIEHHOM UHTErpaie. IHTerpupoBaHue 1o 4actsiMm B
OIPEECIIEHHOM UHTErpase.

HecoOcTBeHnHbIe nHTErpasl nepBoro poaa. [lpusHaku cpaBHEHHS CXOTUMOCTH HECOOCTBEHHBIX
WUHTETPAJIOB.

HecoOcTBeHHbIe nHTErpanbsl BTOporo poja. [Ipu3Haku cpaBHEHUS! CXOAMMOCTH HECOOCTBEHHBIX
WHTErPAIIOB.
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4.

Brruncnenue miomaau KpUBOJIMHEHHON Tpareuu, OrpaHUMYeHHON rpadukoM (HyHKIIHH,
3a/laHHOM B JIEKaPTOBBIX KOOPJAMHATAX C IIOMOILBIO ONPEAEIEHHOT0 UHTErpasa.

Brrunciienue niomanay neTim KpUuBou, 3aJaHHON MapaMeTPUIECKH, C IIOMOILBIO
OIIPEJIETICHHOT 0 UHTErpasa.

Brruucnenue mwiomaay KpUBOJIMHEMHOTO CEKTOPA ¢ IIOMOILBIO ONPEAEICHHOIO HHTETpaIa.
Beruucnenue mmH n1yr kpusbix. Auddepennuan AauHbl 1yTd KpUBO.

Beruucnenue 00beMOB Tell, 00pa30BaHHBIX BpallleHHEM KpPHUBOJIIMHEHHOI Tpamenuu,
OrpaHU4EeHHON rpadKoM (YHKIMH, 3alaHHON B IEKapTOBBIX KOOPAMHATAX U ITapaMEeTPHUUECKU
BOKpYT ocu OX IOMOIIBIO ONPEACIEHHOI0 HHTErpaia.

Brraucnenue 065eM0B Tell, 00pa30BaHHBIX BPALICHUEM KPUBOJIMHEHHOHN Tparenuu,
OrpaHU4YeHHON rpaduKoM (PYHKIINH, 32laHHON B IEKAPTOBBIX KOOPJMHATAX U MapaMETPUUYECKH
BOKpYr ocu Oy ¢ IOMOIIIbIO OIIPEAEIEHHOTO HHTETpaIa.

Brrunciienue miomaaeil nOBEpXHOCTEN TEJ BPALEHHs C TOMOIIbIO HHTErpajia Pumana.
[TpubnnxKeHHOE BBIUMCIICHHE ONPEIEICHHBIX HHTErpajioB: (POPMYJIIbl IPSIMOYTOJIbHUKOB U
Tpanemnuu.

[TpubsnxeHHOe BBIUMCIIEHUE ONPEIEICHHBIX HHTErpaloB: (opmMyiia mapadour.

[Tpenen ¢pyHKIMN MHOTHX NIEPEMEHHBIX, €ro cBoiicTBa. HenpepbIBHOCT (PyHKIIMM MHOTHX
nepeMeHHbIX. CBONCTBA HEMPEPHIBHBIX (QYHKIUI.

YacrHast npon3BoaHast GyHKIMK MHOTHX riepeMeHHbIX. Auddepenunpyemas GyHKIMS MHOTHX
nepeMeHHbIX. HeoOxomumoe u goctarounoe yciaoBue auddepeHunpyemMocTa GyHKINHT MHOTHUX
[IEPEMEHHBIX.

['eomerpuueckuii cMbIca ycinoBust UG GepeHIMPyeMOCTH PYHKIIMU MHOTUX [T€PEMEHHBIX,
YPaBHEHHUs KacaTelbHON INIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH.

Huddepenunpyemocts croxkHON GyHKINU. YacTHBIE TPOU3BOHBIE CI0KHON QYHKIUH.
Juddepenunan pyHKIMM MHOTUX epeMeHHbIX. IHBapHaHTHOCTH ()OPMBI IEPBOTO
muddepeHnmana.

[Tpou3BoHas IO HANIPABJIEHUIO U TPAJAMEHT.

[Tpon3BoHBIE BBICIIKX MOPSAKOB (PYHKIIMK MHOTUX NepeMEeHHbIX. JlocTaTouHOE yCclioBUE n-pa3
mudepeHIMpPyeMOCTH PYHKIIMM MHOTHX NEpeMEHHBIX. Teopema o mopsike
muddepeHIMpOoBaHUS BO BTOPOI MPON3BOAHON (YHKIIMM MHOTHX TIEPEMEHHBIX.

®opmyina Telnopa a1 GyHKIUN MHOTHUX NTEPEMEHHBIX.

OkerpeMyM (QyHKIMM JBYX NepeMeHHbIX. Heo0XxoanMoe yciaoBre JI0KaJIbHOTO SKCTpeMyMa.
OKeTpeMyM (DyHKIMH JBYX MepeMeHHbIX. JlOCTaTOUHOE YCIOBUE JIOKAIBHOTO HKCTPEMyMa.

HepequL TEM IK3aMCHAIIHOHHBIX 3aJa4

[Ipenen u HenmpepbIBHOCTH (QYHKIUH I€HCTBUTENBHON IIepeMEHHOM

1. Haxoxxnenue o6yactu onpeneiaeHus: QyHKIUN

ITocTpoeHne rpagKoB IeMEHTAPHBIX (DYHKITHIHA

[TocTpoeHne KPUBBIX, 3aJJAHHBIX TTApAMETPHUECKH

ITocTpoeHne KpUBBIX B MOJSIPHBIX KOOPAWHATAX

Omnpenenenue nopsiaKka 0ECKOHEYHO OOBIINX M OECKOHEUHO MAJIBIX BETHYUH
OmnpeneneHre S5KBUBAJICHTHBIX OECKOHEUHO MaJIbIX (PYHKIIUH

[TpuMeHeHrne YKBUBAIICHTHBIX TSI BEIYMCIICHHS TTPEIEIIOB

Brruucnenue npenenoB GyHKIUN B TOUKE U HA OECKOHEUHOCTH
UccnenoBanmne QpyHKIMI Ha HEIPEPHIBHOCTH B TOUKE

©CoNoORWN



Huddepennmanbroe ncyucieHne GyHKIUN JeHCTBUTEILHON IEpeMEHHOM

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Brruucnienue nmpou3BoAHON CI0KHOM QyHKITHH

Brruucnenue npons3BoaHON pou3BeeHUs PYHKITHI

Brruucnienue mpon3BoAHON YacTHOTO (DYHKIMN

Haxoxnenue nuddepennnana GyHkmmm

ITocTpoeHnue kacaTenbHbIX K KPUBBIM 33JaHHBIM B JE€KapTOBBIX KOOPAMHATAX
HaxoxieHne kacaTesbHbIX K KPUBBIM 33/IaHHBIM HEABHO U [TapaMETPUUECKHU.
Brruncnenue npenenos ¢ nomolusto npasuia Jlonurans

Omnpenenenre NpoMeXyTKOB MOHOTOHHOCTH uddepeHupyemMoit GyHKIuu
Omnpenenenne TOYEK JOKATBLHOTO IKCTpeMyMa (PyHKIUU

Omnpenenenre MpoMeKyTKOB HAIIPABIICHUS BBIMTYKJIOCTH JBAX/IbI U PepeHupyemMbIx

byHKIII

HNHTerpanbHOe ucYrcieHne PyHKIUN ACHCTBUTEILHON IIEpEMEHHON

20.
21.
22.
23.
24,
25.
26.
217.
28.

[TpuBenenne HeONpPEAEICHHOTO HHTETpalia K TAOJIMYHOMY BUIY

WHuTerpupoBaHue 1o 4acTiam

WuTerpupoBanue paioHaIbHBIX (YHKITHI

Brruncnenue npoiieHHOro ImyTH ¢ OMOUIBIO ONPEAEIEHHOr0 HHTErpaia

Beruncnenue miomaaei miockux Guryp

Brruncnenue UIMH IyT ¢ IOMOILBIO OIIPENEICHHOTO UHTErpaja

Brrauciienne 065eMOB Tell BpalIeHUs C TIOMOIIBIO ONPEACIICHHOTO HHTETpajia
Beruuciienne HecoOCTBEHHbIE HHTETPAJIOB 1-ro poja, Uik onpeAeIeHue UX PaCXOAUMOCTH
Boruncnenne HecoOCTBEHHbBIE MHTETPAJIOB 2-T0 pO/ia, WIH ONPEEIIEHUE UX PACXOAUMOCTH

HuddepenunansHoe ncurcieHue GyHKIIMU MHOTUX IEPEMEHHBIX

29.
30.
31.
32.
33.

Haxoxaenne 4acTHBIX TPOU3BOAHBIX U AU PEepeHIINANTOB IBHO 3aJaHHBIX (YHKIIUI
HaxoxxaeHue 4acTHBIX IPOU3BOIHBIX U AU(QepeHIInanoB HESIBHO 3a1aHHBIX (DYHKIIMIA
HaxoxxaeHre 4acTHBIX TPOU3BOIHBIX CIOXKHBIX (DYHKIIMHA

Onpenenenre KacaTelIbHON U HOPMaJIU K TOBEPXHOCTH

Haxoxxaenue skcTpeMyMoB (PyHKIIMII MHOTHUX MEPEMEHHBIX



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICIIIETO 00Pa30BaHMUs
«HoBocuOupckwii rocy1apCTBEHHBIN TEXHUIECKIH YHHBEPCUTET)»
Kadenpa nmxeHepHoit MaTeMaTuKu

IacopT KOHTPOJILHOM PAdOTHI

M0 JUCHMIUIMHE «MaTeMaTuyeckuil ananus», 1 cemectp
1. MeToauKa OLlEHKH

KonTponbhas paboTa mpoBOIUTCS MO TeMaM: Mpeesl U HeNPEepPbIBHOCTh (PYHKIIMUNA OTHOMN
nepeMeHHO# (1Ba 3aganus); AuddepeHnuanbHoe ncuncieHne GyHKIUN OHOM mepeMeHHON
(nBa 3amanus); nuddepeHnaTbHOE UCUUCICHNE (DYHKIIMI HECKOIBKUX TIEPEMEHHBIX (OJTHO
3aJlaHKe); HHTErPAIbHOE UCUMCIICHUE (DYHKIMI OHOM NEPEMEHHOM (11Ba 3a/1aHMs) U BKJIFOYACT
7 3amanuii. BeinonHseTcs MUChbMEHHO Ha OTJENBHBIX JTUCTaX BO BpPEMs IPAKTHUECKOTO 3aHSATHSI.
JlonmyCTUMO MCIOJIb30BaHUE CIPABOYHOM JIMTEPATYPhl, KOHCIIEKTA JICKIIAM.

2. Kputepuu omeHKH

Kaxxnoe 3amanne KOHTpOJIbHOW paboThI orleHuBaeTcs B 2 6auia (14 6amioB 3a padorty) B
COOTBETCTBUH C IMPUBEACHHBIMU HIDKE KPUTCPHUSIMHU.

KonTponbHas padoTa cuuTaeTcss HeBBINOJIHEHHOM, €CJTH HEOOX0IUMBIC ITPAKTUICCKHIE
HaBBIKH PA0OTHI C M3yYCHHBIM MaTepUAIOM HE CPOPMHUPOBAHBI, OOJIBIIMHCTBO 3a1aHui (6onee 3
3aJ1a4) BBIMOJHEHBI ¢ omrOkaMu. OneHka cocrasisier 0-6 6amios.

Pabora BeITIOTHEHA HA MOPOTOBOM YPOBHE, €CITH HEOOXOJMMBIC TIPAKTHYECKNE HABBIKU
paboThI C U3yUYEHHBIM MaTEPHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBITUHCTBO 3aJaHUMN
KOHTPOJIBHOH pa0OTHI BBITTOJIHEHO, HEKOTOPBIC BHJIBI 33/IaHUH BBIMIOJTHEHBI C OIINOKaAMHU.
Orenka cocrasisgeT /-9 0amIoB.

Pabota BrInoIHEHA HA 6a30BOM YPOBHE, €CIIH HEKOTOPBIC MPAKTUYECKUE HABBIKK PaOOTHI
C OCBOCHHBIM MaTepuaoM chopMUPOBaHBI HEJJOCTATOYHO, BCE 3aJaHUsI KOHTPOJIBHOH PabOTHI
BBITIOJTHEHBI, HEKOTOPBIE U3 BHIMOIHEHHBIX 33aHUii, BO3MOXKHO, COJepKaT omuoOku. OleHKa
cocrapnsieT 10-12 6annos.

Pabota cunraercst BHITIOIHEHHOH HA MPOJIBUHYTOM YPOBHE, €CIIM HEOOXOIUMBIE
NPAKTHYECKHE HABBIKK Pa0OTHI C OCBOCHHBIM MaTepHaioM C(OPMUPOBAHBI, BCE 3aIaHUS
KOHTPOJILHOHM pabOoThI BHIMIOJTHEHBI, KAYECTBO UX BBIMIOJIHEHUS OLIEHEHO YHCIOM 0ajlloB,
ONMM3KUM K MakCUMalbHOMY (2 Oasuta 3a 3a1aqy). Ouenka cocrapiuser 13-14 Gamos.

3. HIkaJuaa oueHkn

B o0mieii onieHke Mo AUCHUILTHHE OaJlIbl 32 KOHTPOJIbHYIO PadOTy YUUTHIBAIOTCS B
COOTBETCTBUHU C MPaBUIAMH OAJTIbHO-PEHTUHIOBON CUCTEMBI, IPUBEIEHHBIMU B paboueit
IporpaMMe JUCLHUIIINHBIL.

4. Ilpumep BapMaHTAa KOHTPOJILHOM padoThI

o x3-2x-1
1. Beruncnurts npeaen lim 2 -
X—>=1x"+4x" -5



sin(x—1)

2. UccnenoBaTh HEMPEPHIBHOCTD UITH ONPENETUTh TUIT pa3pbiBa GYHKIUHU Y = > B TOUKE
X

x=1.

3. Berauciuth f”(gj s f(X)= gC0s3x,

4. OnpenenuTh UHTEPBaJIbl MOHOTOHHOCTH, TOUKH SKCTpEMyMa, TOUKHU Ieperuda rpaduka

byHKIMH Y = .
1+x

3x+1
x2 -3
6. Haiiti unTerpan I xcos(x—2)dx

dx

5. Haiitu uHTETpan J'

y oz y
7. HaiiTn 4acTHYIO IPOU3BOAHYIO = ¢byHKIMN Z =12 (X, y) , 34JJaHHOW HESIBHO YPaBHEHHUEM
X

cos(xz)+sin(yz) = Xyz — 1 ~1 B Touke Mg (n,n,l).



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»
Kadenpa nrxenepHoit MaTeMaTHKH

IHacnopr
pacyeTHO-TpaguUYecKOro 3aanusi (THIOBOIO pacyeTa)

M0 JUCHMIUIMHE «MaTeMaTu4eckuil anainus», 1 cemectp

1. MeToanka OEHKH

THIOBOIA pacyeT BBIMOIHAETCS CTYACHTAMH 32 CYET YaCOB CAMOCTOSITEIHbHON pabOTHI.
OO6s3aTenbHbIe CTPYKTYPHBIC YaCTH TUIIOBOTO pacyeTa:

1. Tlpenen u HeNPepbHIBHOCTD (QYHKIIUI OTHOM nepemenoit (3amaaun Ne 1-5);

2. lnbdepennunansHoe ucuncieHne GyHKIHA 0HO# nmepeMenoi (3amadn Ne 6-10);

3. UuTterpanbHoe ncuucicHne GyHKIMNA OJHOM nepemeHol (3agauun Ne 11-16);

4. TuddepeHnuanbHoe HCUUCIeHHe QYHKIHI HECKOIBKUX epeMeHHbIX (3amaun Ne 17-20).

Ha o6mosxke THIIOBOTO pacyera He0OXOIMMO yKa3aTh Ha3BaHUE TUCIUIUIMHBI, HA3BaHUE U
HOMep TunoBoro pacuera, ®UO, rpynny u Homep Bapuanta. Kaxaoe 3aganue odpopmisieTcst Ha
OTJIEIIbHOM JIMCTE U CIAeTCs MOCe MPOXO0XKIeHus TeMbl. [Ipu opopmiiennu 3ananus
00s13aTeNIbHBL: YCIOBUS 3a7auHl, OJIPOOHOE pelIeHHe ¢ KOMMEHTapusiMH, pabounMu GopMyaamMu
U PUCYHKaMHU, OTBET.

OneHrBaeMble MO3UIMK: CPOKHU BBITTOIHEHHUSI TUIIOBOT'O pacyeTa (JI0 WM MOC/Ie YCTaHOBJIEHHOTO CPOKa);
HaJIM4YKE B PELLIEHUSX KOMMEHTapHueB, pabounux GopMyJl, WIUTFOCTPATUBHBIX PUCYHKOB,;
apru(dMeTHYECKUe OINOKU HA OLIEHKY HE BIHAIOT.

2. Kpurepun ouenkun

* PaboTa cunTaercs He BBINOJHEHHOM, €ClIM HEOOXOAUMbIE NMPAKTUYECKHE HABBIKU PabOTHI C
M3YYEHHBIM MaTepHuaaoM He cOpMHUPOBAHBI, OONBIINHCTBO 33JaHUI BBHITIOTHEHBI C OIIHOKaMH,
OIIEHKa COCTaBJIsICT MeHee 9 OalIoB.

* PaGoTa cunTaeTcs BBHIMOJIHEHHONH HA MOPOrOBOM YPOBHE, €CIIM HEOOXOAMMBbIE MPAKTUYECKUE
HAaBBIKH Pa0OTHI C U3yUYEHHBIM MaTEPHAJIOM B OCHOBHOM C(HOPMHUPOBAHBI, MPUBEICHBI PEIICHUS
0e3 KOMMEHTapueB, pabounx (HopMyI, WILTIOCTPATUBHBIX PUCYHKOB, HEKOTOPHIC BUJIBI 3a/IaHUI
THUTIOBOTO pacyeTa BBHIMOJHEHBI ¢ omuOkamu U oneHeHsl 0-0,5 Oamna, 3am1aHusi CIaHBI MOCIHE
YCTaHOBJIEHHOTO CPOKa, OlleHKa cocTaBiseT 10-13 6ammos.

* PaGoTta cumTaeTcss BBHIMOJHEHHOH HAa 0a30BOM YypOBHE, €CIIM HEKOTOpPHIE TMPAKTUYECKUE
HABBIKM pabOThl C OCBOCHHBIM MaTepHalioM C(OpPMHUPOBAHBI HEAOCTATOYHO, BCE 3aJlaHUS
TUTIOBOTO pacueTa BBIMOJIHEHBI, HU OJHOTO W3 HUX HE oleHeHO B ( 0ayioB, HEKOTOpHIE U3
BBITIOJTHEHHBIX 3a/IaHUi, BO3MOXKHO, COJIEpKaT OImMOKKM W oueHeHbl B 0,5 Oamma, oreHka
cocrasisgeT 14-17 6amos.

* PaGota cuuTaeTcs BBINOJTHEHHONH HAa NPOABHMHYTOM YpPOBHE, €CIU HEOOXOIUMbIe
MPaKTUYECKHE HAaBBIKM PabOThl C OCBOSGHHBIM MaTepHaioM CHOPMHPOBAHBI, BCE 3aaHUs
TUTIOBOTO pacueTa BBIMOJTHEHBI, MPUBEACHBI PEHICHUS C KOMMEHTapHsIMH, pabounMu
dbopmyrIaMu U PUCYHKaMH, Ka4e€CTBO BBHITIOJHEHUS 3aJJaHUI OIICHEHO YHCIIOM 0aslIoB, OJIM3KUM K
MakcumaiabHoMYy (1 6ast 3a 3ajauy), oneHka cocrasiuser 18-20 Gaios.



3. IIIxkaJa oueHkKkH

B o0mieii oneHke Mo AUCHMIUIMHE Oajulbl 32 TUIOBOM pacdeT yYUTHIBAIOTCS B COOTBETCTBUH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPHUBEIEHHBIMM B paboueil mporpamme
JUCLUTLITUHBI.

4. TIpuMepHbIii BADHAHT THIIOBOI'0 pacyeTa

1. ToctpouTts rpaduk Gyskmum: Y =1—x+x* —2x+1.

X3+ x2—x—1

2. Berauciute npenen lim RN

Xx—=>=1X"+ X" +Xx+1

. 2xsinx

3. Beruucnuts npepen lim ———

x—01—C0S X

n
. n+1
4. Beraucauts npegen lim| ——
n—-wo\ n-1

5. HccnemoBath (QyHKIHMIO Ha HENPEPBIBHOCTb H  TOCTPOHMTH OCKU3  Tpaduka
-X, X<0
y= X2, 0<x<2.
X+1, x>2
5 _ [ x=2sin?t n
6. CocraBuTh ypaBHEHHUS KacaTeIbHON U HOPMaJIM K KPUBOK B Touke t =—,
y =2cos’t 3

BBIUHCIIUTB B 9TOU TOUKE Yyy .

7. ®yHKIUA y(x) , 3a1aHHAs HesBHO ypaBHeHueM Xy +e*"Y —1=0, npuruMaet B TOuKe

Xo =0 sHauenne Yo =0. Haittn Y} (Xg), Yy (Xo)-
2X

. X1
8. BerumcmuTs mpesien ¢ nomoutsio npasua Jlomrams lim (2x—1)
x—1

9. HaiiTi MHOTOYJICH, MPHOIMIKAIOIINH 3aJaHHY0 QYHKIHIO f (X) =

\/;+1

3
OKPECTHOCTH TOUKU Xg =1 ¢ TOYHOCTBIO 110 O ((X —Xo) ) :

3
. OBCCTH ITIOJIHOC UCCJICAOBAHUEC ITOBCACHUA Ko = U ITOCTPOUTE €€ I'pa(PpUukK.
10.T1 y=edx

Haiinute Heonpenen€HHubie MHTETPAIBI, OTBET MPOBephTe AU HEepeHIIUPOBAHUEM.

11 cos xdx _
\‘r’/sin2 X
X
12.jx-32dx
1. (3x—1)dx

V2x2 —5x+1



14.

15.

16.

17.
18.

19.

20.

]2 dx
2

Brruncnure HeCOOCTBEHHBIN HHTETPAJ WJIM YCTAHOBUTE €r0 PaCXOIUMOCTh —_.
X+ x+1

y:x2—4x+7
y=-2x+10

Brraucnure mnonians GUrypel, orpaHUu4eHHON JIMHUSIMH

x =5(1—cost)

, 0<t<2n.
y =5(t-sint) :

Breruucnure IiuHy TyTH [MAKIOHIBI

Haiitu o6macth onpeencaus QyHKIHA Z = /X —+/Y —1 ¥ n300pa3uTh ee Ha IIOCKOCTH.
BbIunciuTh yacTHBIC IPOU3BOAHBIE Zy U Zyy CIHOXKHON QYHKIHMH Z=U+~V, U= X2y,
v=x" BTouke (X y)=(e 2).

Haiitu YpaBHCHUC KacaTelbHOM MIOCKOCTH U HOpMaJIK K ITOBECPXHOCTH, 3aJaHHOM

ypaBHerneM X + Y2 +2% —4x+6y -8z -1=0, B Touke Mo (32;2) .

Haiitu nanbosnpiiee 1 HauMeHblee 3HaYeHNE QYHKIUU Z = X2 — 2Xy — y2 +4x+1 B

obmactu D, orpannuenHoi npsimbiMu X+ Yy +1=0 u x=-3.



denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKIACHUE
BbICIIET0 00pa30BaHUs

«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHIH YHUBEPCUTET
Kadenpa nrxeHepHOl MaTeMaTUKH

ITacnopT 3x3ameHa

M0 JUCHUIUIMHE «MaTeMaTu4eCKuil aHaIu3», 2 CEMECTP

1. Meroauka oleHKH

OK3aMeH MPOBOJIUTCSI B KOMOMHUPOBAHHOM (opme: mucbMeHHas noaroroska (90 MUHYT) ¢
UCIIOJIb30BAaHUEM KOHCIIEKTa JIEKIIMI U yCcTHOe colOeceioBanue. buner popmupyercs mno
ClIelyIOIeMy IIpaBUITy: TIEPBBIN BOIIPOC BHIOMpPAETCS U3 AMana3oHa BOIpocoB 1-25, BTOpoii Bompoc
U3 IMara3oHa BOIPoCcoB 26-46 (CIIMCOK BOIIPOCOB MPUBEJICH HIKE), IIepBast 3a7a4a BEIOMpaeTcs u3
mrarna3ona 3aiad 1-10, Bropas 3aqada BeIOMpaeTcst u3 nuarnasona 3aaad 11-15, tpetss 3agaua
BBIOMpaeTCs U3 Auana3ona 3anad 16-20 (mepeuens 3a1a4 npuBesieH HIke). B xoze sx3amena
IperoaBaTesb BIPaBE 3a/1aBaTh CTYICHTY JIOMOJIHUTEIBHBIE BOIIPOCKH M3 00IIIero nepedss (1. 4).

B cnydae nepecgaum sk3ameHa (MCIpaBiieHUE OLIEHKH HEYTOBIECTBOPUTEIHHO) UCIOIB3YETCS TECT,
pazpabotansbiii B cucreme DiTest. CTyaeHThl BBITOTHSIOT 33JaHUs C UCIOJIL30BAHUEM JIMYHBIX
naposeid B TepmuHaiibHOM Kiacce IO HI'TY, pemienust opopMisitoTcss Ha JMCTax, B CUCTEMY
TECTUPOBAHUS BBOJAITCS OTBETHL. 3aJaHWE C HENPABWIBHBIM OTBETOM MOXKET OBITH OLIEHEHO
MIPENoIaBaTeNieM, €CIM B IPEJICTaBICHHOM Ha JIUCTE PEIICHUH COAEPHKATCS HE3HAUUTENIbHbIC
ommOku. Tect, paccuntanHbii Ha 90 MUHYT, (GOpMHUpPYETCS MO CIEAYIOIIEMY IPAaBUIY: TECT
dbopmupyeTcs Mo cIaeayoeMy IpaBIiTy: MPOU3BOIUTCS ClIydaiiHas BeIOOpKa 21 3a1aHuii 1o oJHOMY
u3 O0anka 3amad 1-4, 7-23 (1.5).

(I)opMa K3aMEHAIIMOHHOI0 OHnJjIeTa

HOBOCUBUPCKUN I'OCYIAPCTBEHHbBIY TEXHUUECKU YHUBEPCUTET
(hakynpreT

BUJIET Ne

K 9K3aMEHY MO JUCITUIUTHHE «MaTeMaTHdecKuil aHammsy, 2 ceMecTp

=

Ormpenenenne 1BOHHOTO HHTerpaia. CBONCTBA JBOMHBIX HHTETPAJIOB.
Yucnossie psaasl. CXoAMMOCTh U cyMMa psifia. Teopema o CXOAMMOCTH OCTaTKa Psija.
3. BbIUMCIHTH UHTETPAI ” (1+xy)dxdy,
D
D — npsmoyronshuk ¢ epumnamu A(-1-1), B(-12), C(L2), D(1-1)

y 1

4. Haiitu oO1ee perierne quddepeHnnanbHOro ypaBHeHus Y ——=—

2x  Jx

o0
5. Haiit 065macTh CXOUMOCTH CTENIEHHOTO Psia Z 2n—1X2(n—1) .
n=1
YTBepxkaaro: 3aB. kapeapoir UM mpogeccop Ceneznes B.A.
(moamuce)

N

(mata)




IIpumep Tecra s IK3aMeHa

JE1. UaTerpanbHoe ucyucjeHne PyHKIMi MHOTHX IepeMeHHbIX

Bomnpoc 1. Beraucinh naTErpa HZXZ ydxdy, D mpsmoyronbHHK ¢ BepmmHamu A(0;0), B(3;0)
D

, C(31), D(0;1)

a. 9
b. -9
c. 3
d. -3

Bompoc 2. Teno orpaHu4eHO MOBEPXHOCTIMU Y =X, Y =2X,Z = X2 + y2, x=12z=0. Yka3arh

HHTErpal, BBILII/ICJ'IHIOH_[I/Iﬁ 00BEM 3TOrO Tela.

a. Idyjdxx JJ:y dz
1 2x

b. Idxj(x2+y2)dy
0 X
1 2
gdx.([(x2+y2)dy

X2+y

dyJ%dx _f dz
d i(x +y )

Bompoc 3. BI)I‘H/ICJ'II/ITI) WHTETpaI J. 2xdl o otpesky AB, coequustomeMy Touku A(2;4), B(6;4)

d |
]

AB
a. 32
b. 16
c. -32
d. -16

T
Bonpoc 4. JlyinHa 1yru Y = COS X, JIexKarias Mexay Toukamu ¢ abcuuccamu X=0 U X = >

BBIYUCIIACTCA C MIOMOLIbIO MHTCTPAJIa

2
a. J\/l+sin2 xdx
1+ cos? xdx

cos xdx

O—N |3 O——N|a o



T

2
d. jsin xdx
0

Bompoc 5. Beruuciuts uHTErpan j (x +1) dy Bmoib oTpe3ka AB mpsmoil y=2X+5 OT TOUKH

AB
A(-2;1) o Toukn B(1;7)
a. 3
b. -3
c. 6
d. -6
e. 0
Bonpoc 6. BeluucauTs HHTErpa CJS xydx + (X — y)dy BIOJIb KOHTYpa TPEYroIbHUKA C
ABCDA
Bepumnamu A(0;0),B(2;2), C(0;2), 06x0nMMOMY B IIOJIOKHTEIHHOM HaIPABICHUH.
2
a ——
3
h 2
3
4
C. —_
3
d -4
3

JAE2. TudgdepennnanbHble ypaBHEHHUS

Bomnpoc 7. Haiitu pemenne auddepeHinaibHoro ypaBHeHus y' = tg X, yI0BIETBOPSIOIIEE
Ha4yaJIbHOMY yciioBHio Y (2m)=1.
a. y=1-In|cosx|
b. y=1+In|cosx|
c. y= 12
Cos” X
1

cos? x

d y=2-

Bompoc 8. BeiOparts crioco0 moHmwkeHus mopsaka anddepeHnaisHoro ypaBHeHUs (y’)2 =y"+1

N OIIPCACINUTE TUIT YPABHCHUS IMMOCJIC ITOHUKCHUSA IMMOPAAKA
a. 3amena y'=p(x)

b. samena y'=p(y)

C. Cpa3geasaroIUMHUCH IIepeMEHHbIMH
d. omHOpOIHOE

€. JIMHEWHOoe

f. bBepuymiu

Bormpoc 9. Haiitu o6miee pemenue auddepeHimaisHoro ypaBuenus y' —2y' —3y =0
a. y0.0. = C163X + C267X
b. Yoo =Cie3*+Cpe*

C. Yoo =(Ci+Cyx)e™™



d. Yoo.= (Cl +CZX)
Bompoc 10. Yka3aTh BHJ OOIIETO PEIICHUS ypaBHEHUS Y + 2y +y =2e~*

A You =€ X (CL+Cox)+e*x?A

b. Yo, =e"(Ci+Cyx)+e
C. Yo. =€ X(Cl+sz)+e
d. Yo, =7 (Ci+Cox)+2e7*
JE3. Paabl
Bompoc 11. Ykaxkute cXoagimuecs psibl
o] 2n
a 2
n=1N
b Z:(Zn +1OJ
o\ 4n+1
S nl
C.
nzzlloo”

“( 4n? "
“~| n+100

Bompoc 12. Yka3aTb aOCOIIOTHO CXOIALIUICS psf

n=1 N +1
© (-1)"n
b.
né n2+1
z ()"
C.
275
n=1yn<+1
( 1) 2n n
Bompoc 13. Haittu nHTEpBa) CXOAUMOCTH psAla Z—l
o nt

o

|

N |~
N |-
N—

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

Bompoc 14. Pasnosxuts dynxmmio f (x)=x2In(1+2x) B pan Makiopena

© oNy2" 11
a  f(x)=— xe|—=:2
(x) nz=:1 - XE( 5 2}
© 2n n+2

b. f(x)=->]

n=1

. f(x):iw, XE{_%;%]

n= n

, xe[-11)



© Ah N+2
d. f(x):—zzx—, Xe{—%;%j

n=1 n

Bonpoc 15. Ykaxure Buj psga @ypbe mist dynxiuun f (x)=xsin x? Ha OTpe3Ke [, ]

o0
E+Zan cosnx +b, sinnx, 3a, =0, 3b, =0
2 n=1
> by sinnx
|
0
@+Zan COSNX

3.

n=1

%+ansinnx, ag #0

n=1

Kpurepun onenkn

Kpurtepuu onieHKH YK3aMeHAIHOHHOTO 0TBETA

OTBeT Ha SK3aMEHAIIMOHHBIN OMJIET CYUTACTCS HEY/10BJIeTBOPUTEIbHbIM, €CIIH CTYICHT
HE JIaeT OIPe/ICTICHII OCHOBHBIX IMOHSATUH, HE CITOCOOCH C(hOPMYITHPOBATH TEOPEMBI H
MeTo bl pemeHus 3a1a4. Ouenka cocrapiser 0-19 6amos.

OTBeT Ha SK3aMEHAIMOHHBIN OUJIET 3aCUNTHIBAETCS HA MOPOTrOBOM YPOBHE, €CITU JaHbI
OCHOBHBIE ONIPEICIICHUS U METObI PEIICHHS 3a]1a4, HEKOTOPBIE 33/1a4X BHITIOJIHEHBI C
ommoOkamu. Onenka coctapisgeT 20-25 0amioB

OTBeT Ha SK3aMEHAIIMOHHBIN OMJIET 3aCUUTHIBAaETCS Ha 0230BOM YPOBHE, €CIIU JaHbl
onpeneneHus, chopMyITUPOBAHBI TEOPEMbI, YACTUYHO MTOKA3aHO WX IPUMEHEHHE,
KauyeCTBO BHITIOJTHEHUS HU OJHOM M3 3a]]a4 HE OLIEHEHO HYJIEBBIM 0ajllioM, HEKOTOphIE U3
BBITIOJIHEHHBIX 33]1a4, BO3MOXKHO, cojiepkat omunoku. OreHka cocraisietT 26-34 6amios
OTBeT Ha SK3aMEHAIIMOHHBIN OUJIET 3aCYUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CITH
JIaHbI OTpeesIeHHs], CPOPMYIIMPOBAHBI M YaCTUYHO JI0Ka3aHbl TEOPEMBI, TOKa3aHO MX
MpUMEHEHUe, MPAaBUIIBLHO pelleHbl 3a1a4un. Oenka coctapiseT 35-40 6amios.

Kpurepun onenku tecra

Kaxnoe 3ananue tecta oueHuBaercs B 1-2 Oania ( 3aBUCMMOCTH OT MTOJIHOTHI OTBETA)
OTBeT Ha TECT CUUTACTCS HEYIOBJIECTBOPUTEILHBIM, €CJIM CTYJACHTOM HE BBIOJIHEHO
OoJIbIIe TIOJIOBUHEI 3aaHnid u3 kaxaon JIE. Onenka cocraBmsieT 0-14 6amios.

OTBeT Ha TECT 3aCUNTHIBAETCS HA TTIOPOTOBOM YPOBHE, €CITM HEKOTOPHIE 33/1a4H U3
kaxaoi JIE BemmonHeHsI ¢ omuOkamu. Onenka cocrapnseT 15-24 6amios

OTBeT Ha TeCT 3aCUUTHIBAETCS Ha 0A30BOM YPOBHE, €CIIU JaHbI PABUIbHBIC OTBETHI HA
BCE 3aJ]aHMs TeCTa, BO3MOXKHBI apudmeTndeckue omuoku. Onenka cocrapmuseT 25-30
6ayuIoB.

OTBeT Ha TECT Ha IPOJBUHYTOM YPOBHE HE IIPETYCMOTPEH.

Ixana oneHkn

B 00mieii onieHke MO AUCHUILTMHE SK3aMEHALMOHHBIE OAITbI YYUTHIBAIOTCS] B COOTBETCTBUU C
npaBUiIaMy OaIbHO-PEUTHHTOBON CHCTEMBI, IPUBEICHHBIMU B paboueil mporpamme
JUCLUTUTMHBL.



4. Bomnpocsl K 3K3aMeHy N0 IMCUUILTHHEe «MaTeMaTuyeCKuil aHaIu3»

Monyinb 1. KpaTHbie, KpuBOJMHEHHBIE HHTETPAIBI

1.

no

10.

11.

12.
13.

14.

3amava 06 onpeneneHny o0beMa MUITUHAPUISCKOTo Tena. 3a/1ada 0 Macce MIaCTHHKU
nepeMeHHoi mioTHocTH. OnpeneneHue qBoitHOro nuTerpana. Teopema cyiiecTBOBaHUS
JBOWHOTO MHTETpaia ((GopMyIHpOBKa).

Onpenenenue ABoOHOTrO HHTErpana. CBoicTBa.

Boruncnenue 1BoiHOro UHTErpajia (CBEAeHUE K IOBTOPHOMY UHTETPaJly, BbIBOJ
dbopmyn).

3amMeHa rnepeMeHHbBIX B JBOWHOM MHTETpase (BbIBOA 00mIeH (hopMyIIbl 3aMEHBI
MePEMEHHBIX ).

3amMeHa repeMeHHbBIX ¢ UCTIOJIb30BaHUEM IMOJISIPHOM U 0000IIEHHON MOISPHON CHCTEMBI
koopauHart. [Ipumep npuMeHeHusl.

Tpoiinoit unterpan. Coricta. CBeZieHUE K TOBTOPHOMY HHTETpaTy.

TpoitHoii nHTEerpa. 3aMeHa nepeMeHHbIX (o01iast popmysa 6e3 BEIBOMA).
Hununapuueckas u cepudeckas cucteMbl koopauHat. @opmyisl nepexozaa k LICK u
CCK.

IIpunosxeHus IBOMHBIX U TPOWHBIX HHTETPAJIOB.

KpuBonuneiinsiit unterpan [ poaa (o mmne ayru). CBoHCTBa, BRIYUCIICHUE,
MIPUMEHEHUS.

Kpuonuneiinsiit unterpan Il pona (mo koopaunaram). CBoicTBa, BEIYUCICHUE TS
IIJIOCKOM ¥ MPOCTPAHCTBEHHON KPUBOM.

Kpuonuneiinsiit unterpan Il pona (mo koopaunaram). 3agaya o paboTe nepeMeHHON
CHUJIBI BJIOJIb KPUBOM.

®opmyna ['puna (¢ nokazarensctBoM). [IpumMep npumeHeHus.

Teopembl 0 HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpasia OT yTH HHTETPUPOBAHUS
(TokazaTenbCTBa).

Boccranosnenue pynkimu no ee nomHoMy auddepeninany (BeBo GopMyn).

Monyns 2. O6bIkHOBEHHBIE AU (epeHIInanbHble ypaBHEHHS

15.

16.

17.

18.

19.

20.

21.

22.

23.

OcHosHble onpeaenenus. [Ipumeps! 3a1a4, NpuBoOASIIKX K AU pepeHnaibHbIM
YPaBHEHUSIM.

Juddepennnansuble ypaBHeHUs epBoro nopsaka. 3agada Komm. Teopema
CYILIECTBOBAaHMS U €JUHCTBEHHOCTH perienus 3a1aun Komu. Ocobble TOUKH, 0coObIe
peLIEHus.

JuddepennmanpHbple ypaBHEHUS IEPBOTO MOPSAIKA: C pa3IESIOIIMMUICS TEPEMEHHBIMH,
B NOJHBIX AU depeHnnanax (B, peuieHre B o01eM Bujie ¢ 000CHOBAHUEM).
OpnnHopoaubie quddepeHInanbHble ypaBHEHUS IEPBOTO MOpsAIKa (BU, pellieHue B
o011eM Buie ¢ 000CHOBAaHUEM).

Huddepennnansaple ypaBHEHUs IEPBOTO MOpsAIKa: JHHEHHbIe, beprymin. Meton
BapHally IPOU3BOJILHOM TOCTOSHHOM.

Huddepennnansupie ypaBHEHUs IEPBOTO MOpsAIKa: JHHEHHbIe, beprymin. Meton
beprymn.

Juddepennnansuble ypaBHEHUs BbICIINX NMOPsiAKoB. 3anavya Komm — obiee u yactTHoe
peleHus. Y paBHEHUsI, JOMYCKAIOIINe MOHWKEHUE TOPsIKa (BUIBI, pEIIeHUE B 001IeM
BHJIe ¢ 000CHOBAHUEM).

Jluneiinble nuddepeHnnanbHble ypaBHEHUs N-0ro MopsiaKa, CBOMCTBA
muddepernmansHoro oneparopa. [lonarue obuiero pemenus. OnpeneneHus JUHEHHON
3aBHCHUMOCTH M HE3aBUCUMOCTH (DYHKIIMH.

Onpenenurens Bporckoro. Heooxoaumoe ycinoBue JIMHEHHONW 3aBUCUMOCTH () YHKITAM.



24.

25.

26.

217.

28.

29.

30.

Heobxoaumoe u 1ocTaTOYHOE YCIOBUE JIMHEHHOW HE3aBUCUMOCTH PEIICHHUH JIMHEHHOTO
0JTHOpOHOTO AU hepeHInaNIbHOrO ypaBHEHHUS.

dyHaamMeHTalbHasl CUCTeMa pellieHui. J{oka3aTeabCTBO TEOPEMBI O CTPYKTYPE PEeIICHUS
JUHEHHOTO OJTHOPOTHOTO U (HEepeHIINATBHOTO YPaBHEHHUS.

Jluneitnbie ogqHOpoHbIe TUbhepeHIaTbHbIe YPABHEHUS C TOCTOSIHHBIMU
koddpurmenTamu. Cirydail 1eHCTBUTEIBHBIX U KOMITJICKCHBIX PA3JIMYHBIX KOPHEH
XapaKTepUCTHUUECKOrO ypaBHEHUS (JI0Ka3aTeIbCTBA).

Jlunelinble 0qHOpOAHBIE U(PepeHIMaTbHbIC YPABHEHHS C TOCTOSHHBIMU
koddpunmentamu. Cryyail 1eiCTBUTEIBHBIX KPATHBIX (C TOKA3aTEIbCTBOM) U
KOMIUIEKCHBIX KPATHBIX KOPHEW XapaKTEPUCTUUECKOTO YPABHEHHUS.

Jluneitnbie HeogHOPOIHBIE U depeHnnanbHble ypaBHeHus. CTpYKTypa pelieHus
(ToxazarenbCTBO TeOpeMBI). MeToa Bapualuy NOCTOSHHBIX (AJ1 ypaBHEHUSI BTOPOTO
TOPSI/IKA).

Jlunelinpie HEOAHOPOAHBIE MU epeHInaNbHbIe YPAaBHEHHUS C TIOCTOSTHHBIMU
Kod(dUIIMEeHTaMH U MTPaBON YacThIO CIIELUAIBLHOrO BU/IA (JI0KA3aTENbCTBA ISl BCEX
BUJIOB TTPaBbIX YacTel).

Hopmanbhas cucrema nuddepeHimanbHbiX ypaBHeHUN. Teopema cyiiecTBOBaHUS U
€AMHCTBEHHOCTH pelieHns. MeTo] HCKIII0UEeHHUs PELLEHUS] CUCTEMBI (J0Ka3aTeNbCTBO).
CucreMsl muHEHBIX T depeHInanbHbIX ypaBHeHuH. CUCTEMBI THHEHHBIX

Qg depeHIraIbHbIX YPaBHEHUH C MOCTOSIHHBIME KodduuuenTamu. Meton Ditnepa.

Monyns 3. Psnbl u psinbl @ypee

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.

Yucnossie psaasl. CxoaumocTs 1 cymMma psiga. OcTaTok psiia (Teopema ¢
JI0Ka3aTeIbCTBOM).

CaoiicTBa cxosauuxcs panoB. JlokazaTb HEOOXOIUMBIN MPU3HAK CXOAUMOCTHU Psa.
PacxoaumocTh rapMOHHYECKOTO pAJIa.

Psiapl ¢ monokuTenbHBIMU WieHaMH. Jloka3aTh TEOpEeMbI CpaBHEHUS. PsIbI-2TaOHBI
(Toxasars).

Psiipl ¢ monoxkuTenbHbIMU WwieHamMu. JlokazaTe mpu3Hak JamamoOepa.

Psiibl ¢ monoxkutenbHbIMU WieHaMH. [loka3aTh paaukanbHblid pu3Hak Komm.

Psapl ¢ monoxuTensHbIMHA WieHamMu. Jloka3aTh MHTETrpaibHbIN Npu3Hak Komm.
3HaKkonepeMeHHbIE U 3HaKouepenyrommecs psabl. Jlokasats Teopemy JleitOnuia.
Psinpl ¢ mpon3BoIbHBIMU WiieHaMU (110 3HaKY). Jloka3aTh JOCTAaTOYHBIN MPU3HAK
cxogumocTtu. CBOICTBa aOCOMIOTHO U YCIIOBHO CXOJSIIMXCS PSIIOB.
OyHKIUOHATBHBIE Psifbl. O0IaCcTh CXOAUMOCTH. JloKa3aTh MpU3HAK pABHOMEPHOM
cxoaumoctu (Beitepmpacca). CBolicTBa paBHOMEPHO CXOSIIUXCS PSIOB.
Crenennsie psasl. Teopema AGers (C 1oka3aTenbCcTBOM). Pannyc cxoquMocT.
CBoiicTBa CTENEHHBIX PSAAOB.

Psapr Teitnmopa u Maxkiopena. Paznoxuts GyHkmuu €%, sin X, oS X, (1+x)™ B psx
MakmopeHna. Yka3aTh 00J1aCTh CXOJUMOCTH.

Psaer Teiinopa u Makiopena. Pasnoxuts Gyukimu In(1+X), arctg X B psa MaksopeHa.
VYkazaTh 00J1aCTh CXOJAMMOCTH.

[IpumeneHue psI0B B IPUOIMIKEHHBIX BBIUYHUCICHUSX.

OproronanbHbie cucTeMbl GyHKImit. Pag @ypwe Ha [-n,x], [-], I](c BIBOmOM). Teopema
Hupuxie.

Pan dypre 11t nepuoandeckux GyHKUUH, U1 YETHBIX U HEUETHBIX (DYHKIMH.

Pan ®ypobe B koMIiekcHOM popme (BbIBECTH (POpPMYITY).

5. Tlepeuensn 3ana4 no gucuuILInHe «MaTeMaTHYeCKHH aHAIN3)



N

o

©o~N>

12.
13.

14.

15.
16.
17.
18.
19.
20.

Brrunciienre TBOWHBIX HHTETPAIOB 110 IPSIMOYTOJIBHON 00J1acTH

Brruncrienue 1BOMHBIX MHTETPAJIOB 110 KPUBOJIMHEHHOHN 0bmacTu

Brruncnenue miomaan, Macchl, KOOPAUHAT LEHTpa TSHKECTH TUIOCKUX GUryp,
BBIYHUCIICHHE 00BEMOB TEJl C TOMOIIBIO TBOWHBIX HHTETPAJIOB.

Bbruncienre TpOiHBIX HHTErPAIOB

Brraucnenue 065eMOB Tell, X MacChl U KOOPIUHAT LEHTPA TSXKECTU C ITIOMOIIBIO
TPOMHBIX UHTErPAJIOB

Briuucnenue KpuBOIMHEHHBIX HHTErPaNIOB 1-ro poaa

Bbluncnenye 1IuH 1 Macc Ayr C MOMOUIBI0 KPUBOJIMHEWHBIX HHTETPaAIOB 1-ro pona
Brruucnenue KpuBOIMHENHBIX HHTETPAJIOB 2-TO pojaa

Brruncnenue miomaaei miockux Guryp, padoTsl IEPEMEHHOM CUITBI C TOMOIIbIO
KPUBOJIMHENHBIX UHTETPAJIOB 2-TO poAa

. [lpumenenue dhopmyiel ['puna /U1 BEIYMCICHUS KPUBOJIMHEHHBIX HHTErPAIOB 2-TO pojia
11.

Haxoxnenue oOmiero pemenus U pemeHus 3anaun Komm g nuddepeHnuanbHbIx
ypaBHEHHUH 1-ro nopsuka

Pewenne ypaBHeHu, OMYCKAOIIMX IOHUKEHUE TTOPsIIKA

Perenue nuHEHHBIX OAHOPOAHBIX U (HepeHIUATbHBIX YPABHEHUH 2-T0 U BBICILIETO
HOpsi/IKa C TOCTOSIHHBIMU KO3()(hUITEeHTaMU

Pemienue nuHEeHHBIX HEOIHOPOIHBIX U PepeHIMaTbHBIX YPABHEHUH 2-TO U BBICILIETO
IIOPsIZIKA C IPABOU YaCThIO CIIELMAIIBHOIO BUIA

Pemenue cuctem nMHENHHBIX TU(GepeHIMaIbHbIX YpaBHEHUN

HccenenoBanue CXOOMMOCTH 3HAKOIIOJIOKHUTENBHBIX PSI0B

HccnenoBanue abCcoIIOTHON U YCIIOBHOM CXOJIMMOCTH 3HAKOYEPEAYIOIUXCS PSIIOB
Omnpenenenue 001acTb CXOMMOCTH CTENIEHHBIX PSAIOB

Pasnoxxenue ¢pynkiuii B psaasl Teitnopa u Maknopena

[IpencraBienue GyHKIU psagamMu U uHTETpaamu Oypne



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE yUPEKICHHE
BBICIIIETO 00Pa30BaHMUs
«HoBocuOupckwii rocy1apCTBEHHBIN TEXHUIECKIH YHHBEPCUTET)»
Kadenpa nmxeHepHoit MaTeMaTuKu

IIacnopT KOHTPOJILHOM PAdOTHI

M0 JUCHUIUIMHE «MaTeMaTu4eCcKuil aHaIu3», 2 CEMECTP

1. Meroanka oneHKH

KonrposabHas pabota mpoBOAMTCS IO TEMaM: KPaTHbIE U KPUBOJIMHEHHBIC HHTETPpaiibl (TpU
3aganusl); nuddepeHnnanbabie ypaBHeHHS (1Ba 3aaHus); psabl U psabl Pypbe (1Ba 3a1aHus) U
BKJIFOYAET / 3aJlaHuid. BBIMOTHAETCS MMCHbMEHHO Ha OT/IEIBHBIX JIUCTaX BO BpeMs
MPaKTUYECKOro 3aHATUsA. JIOMyCTUMO UCII0JIb30BAaHUE CIIPABOYHOM JIUTEPATYPhI, KOHCIIEKTA
JIEKIUH.

2. Kputepuu oneHku

Kaxxnoe 3amanne KOHTPOJIbHOK paboThI orieHnBaeTcs B 2 6amia (14 6amioB 3a paboTy) B
COOTBETCTBUH C NMPUBEACHHBIMU HIKE KPUTCPUSIMHU.

KoHntposbHast paboTa cunTaeTcsi HeBbINOJHEHHOM, €ClIi HEOOXOUMBbIC PAKTHUYECKUE
HABBIKU pabOTHI C U3YYCHHBIM MaTepuaioM He chOpMHUPOBaHBI, OOJIBIIMHCTBO 3aAanuii (6omnee 3
3a/1a4) BBITIOJHEHBI ¢ omnoOkamu. Onenka cocrasisier 0-6 6amios.

PaboTa BhINOIHEHA HA IOPOrOBOM YPOBHE, €CJIH HEOOXOIMMBIC MPAKTHUCCKHE HABBIKH
paboThI ¢ M3yUYEeHHBIM MaTEPHUAIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBIINHCTBO 33JaHUI
KOHTPOJIHHON pabOTHI BBIITOJHEHO, HEKOTOPHIC BH/IbI 3aaHUH BBITOJHEHBI C OITHOKAMHU.
Orenka cocrasisteT /-9 6auIoB.

PaboTa BbINoIHEHA Ha §a30BOM YPOBHE, €CIIH HEKOTOPBIE MPAKTUYECKHUE HABBIKU PaOOTHI
C OCBOCHHBIM MaTepuajIoM cpOpMUPOBAHBI HETOCTATOUYHO, BCE 3a/IaHUS KOHTPOJIBHON paboThI
BBINOJIHEHBI, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJIaHHIA, BO3MOXHO, CoJiepKaT omuoKu. OneHka
cocrasisgeT 10-12 6amnos.

PaGoTa cuntaeTcs BHINOJIHEHHON HA MPOABHHYTOM YPOBHE, €CJIM HEOOXOIUMbIE
MPaKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MaTepruaaoM c(hOpMHUPOBAHEI, BCE 3aJaHUS
KOHTPOJILHOM pabOTHI BBIITOJHEHBI, KAUECTBO MX BBIITOJHEHHS OLIEHEHO YHCIIOM OalljioB,
ONMM3KUM K MakcUMaibHOMY (2 Oasuta 3a 3amaqy). Ouenka cocrasiusier 13-14 Gamos.

3. llIkaja oueHKn

B o011ieii o1ieHKe 10 IUCHUIUIMHE Oalljibl 32 KOHTPOJIbHYIO pa0OTy YUYUTHIBAIOTCS B
COOTBETCTBUM C IPAaBUJIAMHU OANIbHO-PEUTHHTOBON CHCTEMBI, IPUBEIEHHBIMU B paboueit
porpaMMme JAUCLUHUIIINHBIL.

4. IlpuMep BapMaHTa KOHTPOJIbHOI padoThl

1. BeruncnuTe IBOWHOW MHTErpal J.J- (3x—2y)dxdy mo nzo0pakeHHOM 00IaCTH:
D

| 0 iox

2. Bprauciute 00beM Tena, OrpaHUYCHHOTO MTOBEPXHOCTSIMHU

z=xy, z=0, y=2%x, y=0, x=2.

3. BeruuciuTh UHTErpat: J.(l— X2) ydx + X(1+ yz)dy, L:x%+ y2 =R?.
L



HaiiTn o61iee pelieHue ypaBHeHHs Xy’ = Y+ X COSX..

Haiitu pemenne nudepeHInaaIbsHOr0 ypaBHEHHsI, YAOBICTBOPSIONICE HadalbHbIM
ycnosusM Y+ y = 4e¥, y(0)=4, y'(0)=-3.

- 1
HccnenoBars Ha CXOAUMOCTD P z —arctg —.

n=1" \/ﬁ
Paznoxuts ¢pyHkuio Y =InX B pan Teitiopa B OKpeCTHOCTU TOUKH Xy = 4, yKa3aTh
00J1aCTh CXOJIMMOCTH MOJIYYEHHOTO psJIa.



®denepalibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEKICHUS
BBICITICTO 0Opa30BaHUs
«HoBocuOupckwii rocy1apCTBEHHBIN TEXHUYECKIH YHHBEPCUTET»

Kadenpa nrxenepHoit MaTeMaTUKH

IHacnopr
pacueTHO-TpadpuIecKoro 3aaHus (TUIOBOM pacyer)

0 AUCHUIUIMHE «MaTeMaThuyecKkuil aHalus», 2 CeMECTp
1. MeToanka OLEHKH
TumnoBoit pacueT BHIMOJIHACTCA CTYJACHTaAMH 33 CYET YaCOB CAMOCTOSITEIIbHOM PaOOTHI.
O0s3aTenbHbIE CTPYKTYPHBIC YaCTH THUIIOBOTO pacyeTa:
KpartHble 1 KpUBOJIMHEHHBIC HHTErpalibl (3agauu Ne 1-7);
Juddepennnanbubie ypasHenus (3agauu Ne 8-14);
Psinbt v psaabl @ypee (3amaun Ne 15-20).

Ha o6mo’xke THIIOBOTO pacyeTra HEOOXOIMMO yKa3aTh Ha3BaHUE TUCIMILINHBI, HA3BaHUE U
HOMep TunoBoro pacuera, @O, rpynny u Homep Bapuanrta. Kaxnoe 3aganue oopmirsiercs: Ha
OTJEIIFHOM JIUCTE U CAACTCS MOCIIe MPOX0XkKAeHUs TeMblL. [lpu odopminennn 3ananus
00s3aTeNbHBI: YCIOBUS 3aJjau, IOJAPOOHOE pelIeHNE ¢ KOMMEHTapUusIMHu, pabounmMu popMysiaMu
U pPUCYHKaMH, OTBET.

OueHunBaeMble NO3UIMHU: CPOKHU BBIINOJIHEHHS TUIIOBOTO pacueTa ([0 Ui MOCJIE€ YCTAaHOBIECHHOIO
CpOKa); HAJIM4YKE B PELICHUAX KOMMEHTapHeB, pabounx (GopMyil, HILTIOCTPATUBHBIX PUCYHKOB;
aprudMeTHUeCKUe OINOKN Ha OLIEHKY HE BIIUSAIOT.

2. Kpurepum ouenku

Pabora cunraercs He BBIHOHHeHHOﬁ, €CJIIn HeO6XOI[I/IMBIe MMPAKTUYCCKUEC HABBIKU pa60TBI C
HN3YUCHHBIM MAaTCpUajiOM HC C(i)OpMHpOBElHLI, OOJIBIIITHCTBO 3aJIaHU# BBIIIOJIHEHBI C OI_HI/I6KaMI/I,
OIICHKA COCTaBJIACT MCHEC 9 6amoB.

Pabota cuntaercs BHIMOIHEHHON HA MOPOr0OBOM YPOBHE, €CITM HEOOXOIUMbIE TTPAKTUUECKUE
HaBBIKU pabOThI C M3YYEHHBIM MaTepUaIoM B OCHOBHOM c(hOpMHPOBaHbBI, IPUBEIEHBI PEILICHUS
0e3 KOMMEHTapueB, pabounx GOpMyIl, WITIOCTPATUBHBIX PUCYHKOB, HEKOTOPHIE BUJIBI 3aaHUI
THTIOBOT'O pacyeTa BBIITOTHEHBI ¢ ommOkamu u otieHensl 0-0,5 6arta, 3a1aHus CAaHbI TOCIE
YCTaHOBJICHHOTO CPOKa, OorleHKa cocTanisieT 10-13 Gamos.

Pabota cuntaercs BHIMOTHEHHON HA 62a30BOM YPOBHE, €CIIM HEKOTOPBIC TPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTepHUaaoM c(hOPMHUPOBAHBI HEAOCTATOYHO, BCE 3aIaHUS TUTIOBOTO
pacueTa BBIIIOJIHEHBI, HA OJTHOTO M3 HUX HE olleHeHO B () 0aioB, HEKOTOPHIE U3 BBHITTOIHEHHBIX
3a/laHuii, BO3MOXHO, COJIepKaT ouOKu U orieHeHsb! B 0,5 Oana, oneHka cocrapiser 14-17
0aJIoB.

Pabota cuntaeTcs BHINOJIHEHHON HA MPOABUHYTOM YPOBHE, €CJIM HEOOXOIMMBbIE TPAKTHYECKHE
HaBBIKU pabOThI C OCBOCHHBIM MaTepHalioM c(pOPMUPOBAHBI, BCE 3aJJaHKs TUTIOBOTO pacyeTa



BBINTOJIHEHBI, IIPUBE/ICHBI PEIICHUSI C KOMMEHTAPHIMH, padourMu (GOpMYJIaMU U PUCYHKAMH,
KaueCTBO BBHITIOJHEHUS 3aJaHUI OI[CHEHO YHUCIIOM 0allioB, OJIM3KUM K MakcuManbHOMY (1 Gamn
3a 3aj71a4y), olleHka cocrasisier 18-20 6amios.

3. IIkaJua oueHkHn

B o011eit onieHke 1o JuCHUIUIMHE OalIbl 32 TUIIOBOM pacyeT YUUTHIBAIOTCS B COOTBETCTBHHU C
paBUJIaMu OAJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpamme
JUCIUTUIAHBI.

4. TlpumMepHbIii BApUAHT THIIOBOI'0 pacyeTra

1. Haiiti 00beM Tea, OrpaHMYEHHOr0 HOBEPXHOCTAMH Y =16+/2X , Yy =+/2X; 2=0; x+z=2.
2. Haiitn 0O6bem Tena, OrpaHUYCHHOTO TTOBEpXHOCTIMU Z =10 [(X —1)2 + yz} +1, z=21-20x

3. Haiitu MacCy INIACTUHKHU, KOOPAUHATHI TOYCK KOTOpOﬁ YAOBJICTBOPAKOT HEPABCHCTBAMU

2

2. Y

1<x°+ T <9; 0<y<2X cIIOTHOCTBIO PACIIPEICIICHHOTO BEIIECTBA L = y2 .

4. Haiitu Maccy Tena, OrpaHU4E€HHOTO IOBEPXHOCTSIMHU

64(X2+y2)222; X2+y2:4; y=0; z=0; (yZO;ZZO),CHHOTHOCTBIO

2

5
pacipeaciIi€cHHOro BEIeCTBa L = Z(X + y2) .

5. BpIuucnuTh KpUBOIMHEWHBIN UHTErpai no ¢popmyne ['puHa: Cﬁ(l— XZ) ydx + X (1+ y2 ) dy,

L
2 2 _p2
rae kpuBasg L — okpyxHocTh X+ Y =R
3¢
. N " 4t
6. BpruuciuTe Maccy ayru KpuBoi L, 3aaHHOlN ypaBHEHHEM p =€ 0<op< ek ecIu

_ A3
IJIOTHOCTB PACHpPCACICHHOIO BEIICCTBA paBHA v=pP .

7. Bpruucnute padoty cuiibl F = {y; 3X; 22} IIpY NIEPEMEIIECHUN MaTEPUAIBHON TOYKH BOJIb

W22
JVUHUHA Y . Z_;( +y -1 oT Touku M (2;0;3) K TOYKE N(0;2;3).
=

Haiinute obuue pemenus nuddepeHnanbHbIX ypaBHEHUN 1 YaCTHBIE PELICHHUS, €CIH €CTh
Ha4yaJIbHbIE YCIIOBHS.

8. X%y =y? +4xy+2x%; yl,, =1

9. xy'+y=xsinx; y|_==0.
2

10. y'+xy =(1+x)e *y? y(0)=1.

2
11,y e 2y OX

= :y(0)=1 y'(0)=0.
1+x2y 1+ X2 y() y()

12, y'+4y =—
sin 2x



13. y""—y"=12x+10.
14. HaiinuTe pemieHre CUCTEMBbI TMHEHHBIX OJHOPOIHBIX TU(dEepeHIINaTbHBIX ypaBHEHUN
X'=2X+Yy-2z
HIEPBOTO MOPSAKA < Y =—X+2Y+ Z, YIOBICTBOPSIONICE HAYATbHBIM YCIOBUSIM X (O) =-8,
'=x+3y+4z

y(0)=3, z(0)=6.

o0
o n+1
15. McenenoBarh 4MCIOBO psia Y ———— Ha CXOJIUMOCT.
2" (n-1)!
- n+l VN+2
16. Hccnenosats pag Y (-1)" - 35— Ha abCONIOTHYIO WM YCIOBHYIO CXOIMMOCTb.
n=l n°+6
- +3 n
17. Onpenenuth 00s1aCTh CXOAUMOCTH CTETIEHHOTO psja Z( )2 -(X + 3) .
n=1{ N+ 2

00 n
3

18. OmnpenenuTs 00J1aCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia z —.

n1n(n+1)(x+3)

1
19. Pasnoxuts dynkumio f (X)= T PP Teitnopa no crenensM (X+1). Ykasars o61acts

CXOOAUMOCTH.

20. Pasnoxwuts ¢pyaxnuio Y =e* B psag ®ypse Ha (—1, 1] .



