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Ob6pasoBarenbHas nporpammMa: 19.03.04 TexHoMormsa NpoayKLMn 1 opraHn3aumns o06LwecTBeHHOro
MUTaHus, Npogunnb: TeXHONOrA 1 opraHMu3aLus pecTopaHHOro cepsuca

Kypc: 1, cemectpbl : 12
dakynbTeT 6M3Heca,

Cemectp
Ne Bupg geatenbHocTn 1 2
Bcero 3a4eTHbIX efuHULY
1 6 4
(KpeauTtoB)
2 | Bcero yacos 216 144
3 Bcero 3aHATWIN B KOHTAKTHOM 118 84
thopme, yac.
Jekuymn, yac. 36 36
MpakTuyeckKune 3aHATUA, Yac. 72 36
NabopaTopHble 3aHATUSA, Yac. 0 0
7 M3 HUX B AKTVIBHOI 1 14 10
WHTEPaKTUBHON (hopMe, yac.
ATTecTaums, yac. 2 2
KoHcynbTaumm, yac. 8 10
10| CamocTosTeNibHas paboTa, Yac. 98 60
Buabl camocTosATeNbHOM paboThl
11| (KYPCOBOIA MIPOEKT, KypCOBas PI'3 KoHTp.| PF3 KoHTp
paboTa, PI'3, noarotoBka K ' '
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHnio (cneynanbHocTK): 19.03.04 TexHONOrMa NPOAYKUNA U
opraHu3aums 06LLeCTBEHHOIo NUTaHUA

&I OC BBefeH B aeincteme npmkasom Nel1332 ot 12.11.2015 1., gaTa yTBepxaeHus: 14.12.2015r.

MecTo AnCUMNIVHLI B CTPYKTYpe yuebHoro nnaHa: bnok 1, 6a3osas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 19.03.04 TexHONOrMs NPOLYKLMN 1 OpraHn3aumns 06LeCcTBEHHOro NUTaHUA

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:
[OLEHT, K.(b-M.H. 30puH C. A.
3aBepyrownii kageapoii:

npodpeccop, 4.¢-m.H. CenesHes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoi PoxaectseHckas 1. H.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyuna @I 0C: 11IK.2 B1agenne coBpeMeHHBIMA HH(PpOPMAITHOHHBIMHA TEXHOJIOT HSIMH, CIIOCO0HOCTH
YIPABJSITH HH(popMANHEii ¢ HCNOIB30BAHEEM NPHKIATHBIX HPOrPAMM JeI0BoIi cepbl AesiTeIbHOCTH,
ACTOJIb30BATH CETeBbIe KOMIBIOTEPHBIE TEXHOIOTAU N 6351 TAHHBIX B CBOEil MPeIMETHON 00,1aCTH, HAKETHI

NPUKJIATHBIX IPOIPAMM /IJIsI PACHETA TEXHOJIOTHIECKHX IAPAMETPOB 000pPY/I0B
pe3yibmamoe ooyueHun:

AHNS; 6 YACMU CEOVIOMUX

31. 3HaTb YHMBEPCA/IbHOCTL MaTeEMATUYECKX METOA0B NO3HaHUSA OKPYXXaIoLLEro Mupa

32. 3HaTb NPUPOLY BO3HUKHOBEHWS MOTPELLHOCTEN NPY NPUMEHEHNW MaTEM
He06X0AMMOCTM OLIEHMBATb NOPTPELLHOCTL

aTNYecKnX Momenei n

33. 3HaTb 6a30Bble MONOXKEHNS (DyHAAMEHTANbHBIX Pa3AenioB MaTeMaTUKMN B
BNafieHNsl MaTeMaTU4YeCKMM annapaTom A8 06paboTku uHdopmaumn n aHan
NpPoeccMOHaIbHON AeATENBHOCTU

06beme, He06X0ANMOM A5
n3a AaHHbIX B 06/1acTU

y1. yMeTb MPUMEHATb OCHOBHbIE METO/bI MAaTEMATUYECKOrO annapara B Mat
MpoLEeccoB

EMaTUYECKNX MOAENAx 0OBEKTOB U

y2. MCNO/Mb30BaTh 3/1EMEHTbI MaTEMATUYECKOW IOTNKI ANA NOCTPOEHUA Cy)K,IJ'EHVII\/‘I N NX JOKA3aTE/ILCTB

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

Tabnuua 2.1
PESy}'IbTaTbI N3yveHnsa ancunnInHbl no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATWIA

MaTemaTuka

MK.2.33 3HaTb 6a30Bble MOIOXKEHUSI PyHAAMEHTaIbHbIX pa3iesoB

aHa/IM3a JaHHbIX B obnactu I'IpO(*)eCCVIOHaI'IbHOVI [EATEJIbBHOCTU

MaTeMaTUKN B 00beME,

HeobXo4AMMOM /15 BNafeHNsA MaTeMaTUYeCKUM annaparom A1 06paboTKu nHpopmaumm n

1.0CHOBHBIE IOHATHS Kypca: Mpeiel MocIIeI0BaTeIbHOCTH 1 (DYHKITHM,
HEIIPePHIBHOCTD (DYHKITHIL, IPOU3BO/IHAS M HaCTHBIE IIPOU3BOIHEIE, HupepeHImar,
HEOoIpe IeIEHHBIH, OlIpeIelIeHHbII 1 HecOOCTBEHHbIE HHTErPaIbl, KpaTHBIE 1
KpHUBOJIMHEHHBIE HHTETPaIbl, 0OBIKHOBEHHOE M (hepeHITIaIbHOES YpaBHECHHE,
YHCIIOBBIE, (DYHKITHOHATIBHBIE PSIBL, psif Dypre

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

MK.2.31 3HaTb YHMBepPCa/IbHOCTb MaTemMaTUYeCKUX METOLA0B MO3H

aHNs OKPYXKatoLLEero Mupa

2.10CTaHOBKY W METOBI PEHICHIS 3a/[ad: METOB! PaCKPHITHS HEOTIPE[eICHHOCTEH,
npaBmwia JuddepeHIupoBaHIs 1 HHTETPAPOBAHUS (DYHKITHH OJHOM M HECKOIHKHX
TIEPEMEHHBIX, METO/IBI PeIeHNs] OOBIKHOBEHHHIX U (epeHnnaabHbIX ypaBHeHUH 1
CHCTEM, IIPU3HAKHU CXOMMOCTH PSJIOB

Nekuymu; MNpakTUYecKme 3aHATUS;
CamocTonaTenibHasa paboTa

MK.2.yl ymeTb NPUMEHATb OCHOBHbIe MeTOAbl MaTEMAaTNYECKOr0
MaTeMaTU4eCKNX Mofensix 06beKTOB 1 NPOLLECCOB

arnapara B

3.crpouts rpaduku GyHKIMH B IeKapTOBOH U MOISIPHON cucTeMax KOOp/IMHAT,
BBITHCIIATE IIPEIEIIbl OCTIeIOBaTeILHOCTeH U (PYHKITHH, CpaBHUBATH OECKOHETHO
MaJlble ¥ OecKoHEeTHO GolbInue (DYHKIMH, OIpeelsITh TOUKA pas3phiBa

Nekuwnu; MNpakTnyeckmne 3aHATUS;
CamocTosTenbHas paboTa

4. muddepernmpoBaTs PYHKIME OFHON IMepeMeHHOH, 3afaHHbBIC SBHO,
HapaMeTPHIECKH 1 HeIBHO, IIPOBO/IUTH IIOTHOE WX HCCIIEIOBAHUE METOJAMU
mdepeHITnaTbHOTO HCUHCIeHsT; TuddepeHnupoBaTh (PYHKITNHA HECKOIBKIX
IIepeMEHHBIX

Nekuwnu; MNpakTnyeckmne 3aHATUS;
CamocTosTenbHas paboTa

5. BLMUCISITE HEOIIPE ICIICHHBIC, OIIPEICIICHHBIC 1 HECOOCTBEHHBIE HHTEI'paJIbl
IIOMOIMBIO OCHOBHBIX METOTOB MHTCIPUPOBAHU U T'(16JII/H_[, OIIPEJICIEITh CXOTUMOCTDH
HeCOOCTBEHHBIX HUHTErpajloB, BLITUCIIATH }_'[BOﬁHLIe, TpOﬁHbIe " KpHBOJIPIHeﬁHLIe
HHTET'PpaJIbl, UCIIOIL30BATL HHTETPAIbHOEC HCUHCIICHUE IIPU PEITCHWHA 3a 1aT
reoMeTpuun

Nekuwnu; MNpakTnyeckmne 3aHATUS;
CamocTosTenbHas paboTa

6.HaX0UTH OOITHE pEeNIeHUsI U pelenus 3aa49 Komm 1 HeKOTOPBIX KpaeBhIX 3a1a4
JUISL OCHOBHBIX KIIACCOB OOBIKHOBEHHBIX () (hepeHIMaIbHBIX YpaBHEHHN IEpBOTo ’
BBICIIUX MOPSIIKOB, pellaTh IpocTeHIINe CHCTEMBI OOBIKHOBEHHBIX
mudpepeHITaTbHbIX YpaBHECHAN

Nekuwnu; TpakTnyeckmne 3aHATUS;
CamocToaTenbHas paboTa




7.0HpeI[eJ]${Tb CXOIUMOCTDb YHUCIIOBBIX U (by}H(IlHOHaJ'[I)HHX PAAOB, IPENCTAaBIITh j'|e|(|_|||/||/|; |_|pa|(T|/| YeCKue 3aHATUA,
¢byuxm pagamu Teinopa, @ypre CamocTosTe/ibHas paboTa

MK.2.y2 ncnonb3oBaTh 3M1EMEHTbI MaTEMATMNUECKON TIOFMKM A/1S1 MOCTPOEHUS CYXKAEHWIA 1 X
[0Ka3aTeNbCTB

8.BLI6I/Ipa’Fb METOIbI peIHCHI/ISI 3aia4d Ha OCHOBEC aHalIn3a I’IOC’I‘pOCHHOI‘//I ﬂeKL|||/||/|; |_|paKT|/|L{e(;K|/|e 3aHATUA,
MaTeMaTHIeCKOH MOJIen CamocToaTenbHast paboTta

MK.2.32 3HaTb NPUPO/Y BO3HUKHOBEHWSI NMOrPELLIHOCTEN NPY NPUMEHEHUM MaTeMaTUUYECKNX
MOJiefner U He06X0AMMOCTU OLIEHUBATb NOPrPELLHOCTb

9.0 MaTeMaTHKE KaKk 0co00OM crrocode Imo3HaHus MUpa, O6HIHOCTI/I ee IOHSITHU 1 neKL|||/||/|; rlpaKTML{ECKme 3aHATUNA,
1Ipe icTa BICHUH CamocTrosTensHas paborta

3. CofiepXaHve 1 CTPYKTypa y4e6HOI AUCUMNNHbI

Tabnuua 3.1
CcCbINIKN Ha
o AKTUBHbIE
Tembl nekuunit Yacebl pe3ynbTaThl YyebHast 4eATeNIbHOCTb
hopMbl, Yac.
0byueHus

Cemectp: 1

AnpakTnyeckas egmHnua: Mpegen v HenmpepbIBHOCTb (DYHKLMIA OAHOM NepeMeHHO

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

0 10 1,2,3,8,9 [|Jlekuna

AnpakTndeckas egnHmua: AnddepeHumanbHOe ucuncneHne pyHKLUNM 0gHOM nepemMeHHO

2. MpousBoaHas QyHKUMK.
AnddepeHupan. FeomMeTprUUecKuin
1 (hn3nyeckuii cMbics. CBOCTBA
v depeHLpyeMbIX QYHKLNIA.
Tabnuua nponssogHbIX. Mpasuna
AndgdepeHUmMpoBaHms.
Mpoun3BOAHbIE BbICLLMX MOPSAKOB.
Mpowv3BoaHas napaMeTpuUYecKu
3ajaHHOMN (hyHKLMW, HESIBHOM 0 8 1,2,4,8,9 [Nekyms
(pyHKLMU. OCHOBHbIE TEOPEMbI
AnddepeHLnansHOro NcUMCeHNs
1 MX NPUNOXeHWs. Mpasuno
JNonuTans. dopmyna Teinopa.
AcvmnToTbl. HanbosnbLuee n
HanMMeHbLLUee 3Ha4YeHNs Ha OTpe3Ke.
VccnepgosaHue noBefeHUs
(hyHKUMM, NOCTPOEHME rpadmka.

AvpakTnyeckas eanHuLA: VIHTerpanbHoe ncumcieHne pyHKLWIM 0aHOM nepemMeHHOiA




3. HeonpesenéHHbIli nHTerpan:
CBOWCTBa, Tabnmua
nepBoo6pasHbIX. OCHOBHble
METO/bl UHTErPUPOBAHNS.
VHTerpmposaHvie HEKOTOPbIX
KNaccoB 3/leMeHTapHbIX YHKLWIA.
OnpeneneHHbIN NHTerpan,
ceoicta. Popmyna
HbtoToHa-/1eibHMUa. MpunoxeHus
onpefeneHHOro NHTerpana.
Heco6CTBEHHbIE NHTErpasbl.

12

1,2,58,9

Nekumsa

AvpakTuueckas eguHuua: AndhepeHumnanbHOe NCUMCIEHNE (YHKLMN HECKONMBbKMX NEPEMEHHbIX

4. ToHATUE (YHKLMMN HECKONBbKNX
nepemeHHbIX. O61acTb
onpegeneHns. MoBepxHOCTY UK
NHWUKW YpOBHeld. Mpegen,
HenpepbIBHOCTb.
LnddepeHuUmpyeMocTb, YaCTHble
NPON3BOAHbIE, NOMHbIN
andgdepeHuyman. KacarenbHas
NNOCKOCTb. YacTHbIE MPON3BOAHbIE
1 anddepeHUnanbl BbICLLINX
nopsiakos. ®opmyna Telinopa.
Heobxoaumble 1 JOCTaTOUHbIE
yCNoBMA IKCTpeMyMma. HambosbLuee
N HaVMeHbLLIee 3HaYeHUs B
obnacTw.

1,2,4,8,9

Nekums

CemecTp: 2

AvpakTnyeckas eanHmua: KpaTHble M KPUBOIMHEHbIE MHTErpasibl

5. [1BOINHO 1 TPONHOW UHTErpanbi:
CBOWCTBA, MPUNOXKEHMS.
BbluncneHne B 4eKapTOBbIX
KoopAmHaTtax v ¢ MOMOLLbIO
3aMeHbl nepemeHHbIX. [onspHble,
LWMHAPUYECKME, ChepruyecKme
KoopAuHaTbl. KpUBOMMHENHBIV
nHTerpan | poga (no gnuHe gyru):
CBOWICTBA, BbIUMC/IEHME,
npumeHeHnsi. KpUBOAMHENHbII
nHterpan Il poga (no
KoopAuHaTtam): CBOIACTBa,
BblUMCNEHNE, NMPUMeHeHus. 3afaya
0 paboTe NepeMeHHOW cunbl BAOSb
Kpusoi. dopmyna 'puHa. Teopema
0 He3aBMCKMMOCTU KPUBOIMHEAHOIO
WHTerpana ot nNyTu
NHTerpupoBaHms. OTbICKaHVe
(DYHKLMM NO ee NosHOMY

AndhpepeHymany.

14

1,2,5,8,9

Nekums

AvpakTrnyeckas eanHuua: O6bIKHOBEHHbIE AnddepeHLUManbHble ypaBHEHUS




6. MprMepbl 3a4a4, NPUBOAALLNX K
AndhthepeHUMaIbHBIM YPaBHEHNSAM.
Tepema 0 CyLLLeCTBOBaHUN U
eJMHCTBEHHOCTU peLLeHns. 3agada
Kowmn. MeTogbl peLleHus
HEKOTOPbIX ypaBHeHWI 1 nopszaka.
YpaBHeHus, fonycKaroLue
MOHVXeHVe nopsaka. JInHelHble
OJHOPO/HbIe N HEOAHOPOAHbIE
AndhhepeHUMabHble YpaBHEHNS:
CTPYKTYpa 06LLEro peLleHmns.
NnHeiHble anddepeHUMabHble
ypaBHeHWs C NOCTOAHHbIMU
KoaghpuumeHTamm. CUCTeMbI
NVHENHBIX AnddepeHLmanbHbIX
ypaBHEHWIA.

1,2,6,8,9

Nekuyms

AupakTundeckasa eguHuua: Pagbl n pagbl dyp

7. Yncnosble psagpl. MNpusHaku
CXOAMMOCTW: HEOOXOAUMBIA,
CpaBHeHWs (B TOM yuncne
npegenbHas opma), Janambéepa,
Koww (pagnKanbHbI 1
WHTErpanbHblIii), SlelibHnua.
®PyHKUMOHasbHbIE paabl. O6nacTb
CXOAMMOCTHW. PaBHOMepHas
CX0AMMOCTb. CTeneHHble pALbl.
Pap Teinopa, ycnosue
Pa3NoXNUMOCTU (DYHKLUN B PAL.
Paabl MaknopeHa A1 HEKOTOPbIX
3NeMeHTapHbIX QYHKUWIA. Psapl
dypbe. Ycnosus npeacTaBUmMocTy

(yHKUUY pagom Pypebe.

14

1,2,7,8,9

Nekupna

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUI

AKTUBHbIE
hopmbl, Hac.

Yacbl

CcCblIKM Ha
pesynbTaThl
00y4YeHuns

YyebHas AesTeNbHOCTb

Cemectp: 1

AvpakTuueckas equHunua: Mpeaen v HenmpepbIBHOCTb (YHKLWIA OfIHOW NepemMeHHoi




1. feicTBUTENbHbBIE (DYHKLMN
OHO AeCTBUTENLHON
nepeMeHHON. OCHOBHble
aNleMeHTapHble QYHKLUMW.
CnoxxHble yHKUMN:
OrpaHWYeHHOCTb, MOHOTOHHOCTb,
MepuoANYHOCTb, YETHOCTb MU
HeYeTHOCTb. [1peobpazoBaHs
rpadmkoB. KpmBble, 3afaHHbIe
napameTpUYecKu, 1 B MONAPHBIX
KoopauHatax. MNpegen
rnocresfoBaTe/lbHOCTH, Npesen
(hyHKUMW. OJHOCTOPOHHME
npegenbl. CpaBHeHUe PYHKLUIA.
Vcnonb3oBaHue
9KBVBA/IEHTHOCTEW, BbITEKAIOLLMX
13 1-ro 1 2-ro 3ameyartesibHbIX
npegenos. ccnegosaHue QyHKL NI
Ha HernpepbIBHOCTb,
KnaccuuKkaLms To4ek paspblsa.

20

1,2,3,8,9

CTpsT rpathKu CIOXKHBIX U
COCTaBHbIX PYHKLMIA HA OCHOBE
rpaMKoB OCHOBHbIX
3N1EMEHTaPHbIX DYHKLUWIA.
CTposT napameTpuyecku
3a/laHHble Kp1Bble, MCK0Yan
napameTp Uan aHan3npys
cBolicTBa (hyHKUMIA. CTposT
KpUBbIe B MOMIAPHOIN CUCTEME
KOOpAMHaT, aHam3unpys
CBOWCTBA (DYHKLMIA MK
nepexofs K AeKapToBbIM
KoopAuHaTtam. innctpupytoT
NOHATWe Npeena. PackpbiBatoT
HeonpeaeneHHOCTN C NOMOLLb0
TOX[ECTBEHHbIX
npeo6pa3oBaHunii NN 3aMeHbI
(hYHKLMIA Ha SKBMBA/IEHTHbIE.
Wcnonb3ytoT 3ameHy
nepemeHHoi. Viccnepytot
(hYHKLMW Ha HENpPepbIBHOCTD,
KlacCUMULMPYIOT paspbIBbl.

AnpakTndeckas eanHmua: AndhepeHumanbHOe ncuncneHne PyHKLUNM 0gHOM nepemMeHHO

2. MpounsBoaHas QyHKUMK.
AnddepeHupman. F'eomMeTprUUeCcKuin
1 (hn3nyeckuii cMbicn. CBOCTBA
AnddepeHLpyeMbIX QYHKLLNIA.
Tabnuua npoussofHbIX. Mpasuna
AndgdepeHUmMpoBaHms.
Mpoun3BOAHbIE BbICLLMX MOPSAKOB.
Mpowv3BoaHas napaMeTpUYecKu
3afjaHHON (hyHKLMK, HESIBHOW
(yHKLMNU. OCHOBHbIE TEOPEMbI
AnddepeHLnansHOro NcUmCeHNs
1 nX NpunoxeHus. Mpasuno
JNonuTans. dopmyna Teinopa.
AcvmnToTbl. HanbonbLuee n
HanMMeHbLLee 3Ha4YeHNs Ha
oTpe3ke./iccnefoBaHme NoBeaeHNS
(hyHKLMK, NOCTPOEHWME rpadmka.

16

1,2,4,8,9

Pa3BrBalOT HaBbIKM
AnddhepeHUMpoBaHNS.
Vicnonb3yloT noHATHe
AndgdepeHumana B
NPUGIVIKEHHBIX BbIYNCIEHUAX.
AHaIM3NPYIOT BO3MOXXHOCTb Y
Lies1ecoo6pa3HOCTb MpYMeEHeHNs
npasuna flonutans.
MpeAcTaBNAT yHKLUUN
thopmynoli Teilnopa, BbISICHAOT
noBefeHune

(PYHKLMW B OKPECTHOCTM TOUKM.
WccnepytoT yHKUmK
cpescTBaMm
AthhepeHLMabHOro
NCYNCNEHNA, CTPOAT rpadmku.

AnpakTnyeckas eAMHNLA: MIHTerpanbHoe NcumcneHme hyHKLMIA Of4HO NepeMeHHOiA




3. HeonpenenéHHbIin nHTerpan:
CBOIiCTBa, Tabnmua
nepBoobpasHbiX. OCHOBHbIE
METOAbl MHTErpUPOBaHUS.
WHTerpmpoBaHue HeKOTOPbIX
KNaccoB 3/1eMeHTapHbIX PYHKLMIA.
OnpefeneHHbIn nHTerpan,
ceoiicTea. dopmyna
HbtoToHa-/1eibHuLa. MpunoxeHns
onpeeneHHOro NHTerpaa.
Heco6cTBeHHbIe MHTerpasbl.

24

1,2,5,8,9

MMPVYMEHSAIOT OCHOBHbIE METO/pbI
1 NPUeMbl UHTErPUPOBaHUS.
MpoBepAtoT pesy/nbTarhl
VHTErpupoBaHmus
AN(hepeHLPOBaHMEM.
VIHTerpmpytoT paumoHasibHble
(yHKUMK. MMprMeHsIoT
paumoHanv3mnpyoLve
MOACTaHOBKMW. Bbluncngior
nnowazav guryp n 06bEMbI Ten
BpaLLeHWsA C SIBHO U
napameTpuyecKmn 3a4aHHbIMU
rpaHvuamu. Knaccuuumpyot
HeCOOCTBEHHbIE HTErpasibl 1
nccnefoBaTb UX Ha CXOAMMOCTb
HEernocpeLCTBEHHbIM
BbIYMCNIEHNEM U C MOMOLLbIO
MPU3HAKOB CPABHEHNS.

AvpakTnyeckas eanHuua: AuddepeHumanbHoe ncumcieHne PYHKLUN HECKONbKMX NepeMeHHbIX

4. ToHATUE (YHKLMMN HECKONBbKNX
nepemeHHbIX. O61acTb
onpegeneHns. MoBepxHOCTY Un
NMHUN YPOBHEN. YacTHble
NMPOM3BOAHbIE, NPOVU3BOAHAA
CNOXXHOW 1 HesBHO 3a/laHHOA
(hyHKUMIA. TONHBIV
AndhpepeHuman. Y paBHeHne
KacaTeNbHOM NA0CKOCTM K
MOBEPXHOCTUN. DKCTPEMYM.
HaunbonbLuee 1 HaumeHbLLee
3HayeHusi B 061acTu.

12

1,2,4,8,9

HaxogsaT o6nactb onpegeneHus
(DYHKLMM HECKONMBKMX
nepemMeHHbIX. BblumcnsoT
4acTHble NPOV3BO/AHbIE,
MPOM3BOAHbBIE CNIOXHOM
(OYHKLMW, NOMHbIN
anddhepeHumnan. Haxoadr
NOKa/IbHbIe 1 YC/IOBHbIE
3KCTPEMYMbI (PYHKLIMMN ABYX
nepemeHHbIX. Haxopat
HavMeHbLLEee 1 HanbosblLee
3HaYeHMst PYHKLMMN B 3aMKHYTOM
obnacTw.

CemecTp: 2

AvpakTuueckas eanHuLAa: KpaTHble Y KPUBO/IMHEWHBIE MHTerpasbi

5. [1IBOVHO 1 TPOMHOW NUHTerpasbi:
CBOWICTBA, NPUIOXKEHNS,
BbIUMCNIEHNE B €KaPTOBbIX
KOOpAMHATaX 1 ¢ NOMOLLbHO
3aMeHbl NepemeHHbIX. [onspHble,
LUMIVHAPUYECKME, ChepruyecKme
KoopanHaTbl. KpvBOMWHEHbIN
nHterpan | poga (No gnuHe ayru):
CBOWCTBA, BbIYMCNEHNE,
npYMeHeHNs. KpMBOMNHEHBbI
nHterpan Il poga (no
KoOopAuHaTam): CBOICTBa,
BbIUMCNEHNE, MPUMEHeHMS. 3adada
0 paboTe NepemMeHHOIA Cunbl BAOb
Kpueoii. dopmyna MpuHa. Teopema
0 He3aBMCMMOCTMN KPUBOIMHENHOIO
WHTerpana ot nNyTu
NHTerpnpoBaHms. OTbICKaHMe
(hyHKLMY NO ee NoNHOMY

anddpepeHumany.

14

1,2,58,9

BbluncnsoT ABOMHON NHTErpan
B €KAPTOBbIX W MONSAPHbIX
KoopAuHaTtax, TPOnHOW
MHTerpas B AeKapTOBbIX
KoopAuHaTax, chepuyeckmnx n
LUMIMHAPUYECKMX KOOPAMHATAX,
KPUBONVHENHbIE MHTErpasibl.

AnpakTuueckas eauHuua: ObbIKHOBEHHbIE AN(hepeHLNaIbHbIE YpaBHEHNS




6. AnddhepeHumanbHble ypaBHeHUA
1 nopagka: ¢ pasfensowummcs
nepemMeHHbIMUN, O4HOPOLHbIe,
NMHeliHble, BepHyNn, B NOMHbIX

KnaccuguumpytoT n peLuatoT
AndggepeHUmnansHble ypaBHEHWS
NepBoro nopsaka u

Avd(hepeHLanax, JlonycKaloLLine NoHmXeHme
AvdbbepenLinaibHbie ypasHeHus, nopsgka. PellatoT nHeliHble
[lonycKatoLLine NoHMXeHme 4 8 1,2,6,8,9 pAAKa.

ypaBHeHWs C NOCTOAHHbLIMU
KoahuumeHTamm. Peatot
CUCTEMbI INHEMHbIX
AndhdepeHUManbHbIX YpaBHEHNI
2, 3 NOpsAAKOB.

nopsaaka. JlnHeinHble
AndhhepeHLnabHbIE YPaBHEHUS.
CTpyKTypa 06LLero peLleHus.
CuCcTeMbl IMHENHBIX
AnddepeHUMansbHbIX YpaBHEHWNIA €
MOCTOAHHLIMY KO3PQULMEHTAMN.

Anpaktudeckan egnHmua: Pagbl n pagbl dypbe

7. Yucnosble pagbl. [Npr3sHaku
CXOAMMOCTU: HEOOXOAUMBIA,
cpaBHeHus, Janambepa, KoLum
(paamKanbHbI U UHTErpanbHblit).
PyHKUMOHasbHbIE pAabl. O6acTb
cxogmmocTu. CTeneHHble pagbl. 2 14 1,2,7,8,9
Pap Teinopa, ycnosue
paznoXmnMocTn PYHKLUN B psS,.
Paabl MaknopeHa s HEKOTOPbIX
aNeMeHTapHbIX PYHKUWIA. Paapi

Mof6wparoT NpU3HaKKn 41s
peLLeHns BOrnpoca 0 CXOAUMOCTH
4ynCnoBOro psaga. Haxogar
061acTb CXOAMMOCTH
CTEMEeHHOro psaga unn
CBOZSLLEroCs K CTENEHHOMY.
PacknafiblBaloT PYHKLNMIO B psif
Telinopa, dypbe.

dypbe.
4. CamocTtosaTe/lbHaa paboTa oby4atroLerocs
Ccbinku Ha
o Yacbl Ha Yackl Ha
No Buabl caMoCTOATE/IbHON paboThbl pesynbTaThl
BbIMNOJTHEHWE |KOHCY/IbTaLnn
06y4eHus
Cemectp: 1
1 |KOHTpO/bHbIE paboThbl 1,2,3,4,5,8, 9|23 |2

lMoBTOpPEHMe TEOPETUYECKOTO N NPaKTUYeCKOro Matepmana: MakcumeHko B. H. MpakTrkym no
MaTemartmyeckomy aHanmay. Y. 1 : yuebHoe nocobue / B. H. MakcumeHko, A. B. Mobbiw ; HoBocubG. roc.
TeXH. yH-T. - HoBocnbupck, 2014. - 114, [2] c. : vn., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 Matematuyeckuii aHanu3 [SneKTpoHHbINA pecypc]. Y. 1
: ANEKTPOHHbIN y4e6HO-MeToaNYecKniA komnneke / A. B. To6biw, B. H. MakcumeHko, A. I'. Merpa6os, /1.
B. MaBLwuoK ; HoBocKG. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ akpaHa.

2 |pr3 11,2,3,4,5,8,9/30 2

peLLleHre MHAVBUAYabHbIX BAPUAHTOB : MaTemaTUyecKuin aHaim3 [SneKTpoHHbIV pecypc]. Y. 1 :
3NEKTPOHHbIN y4ebHO-MeToAnYecKuiA komnnekce / A. B. Mo6bbiw, B. H. Makcumerko, A. I'. Merpa6os, /1. B.
MaBwok ; HoBocwmb. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ 3KpaHa.

3 |loaroToBKa K 3aHATUAM |1, 2,3,4,58 |30 |2




BbInonHeHWe JoMalLHEro 3afaHns, paboTa ¢ TeOPeTUHECKUM MaTepUasIoM (JIEKLMK, YHeOHUKW):
MakcumeHko B. H. MpakTukym no MaTteMaTnyeckomy aHanmsy. Y. 1 : yue6Hoe nocobue / B. H.
MakcumeHko, A. B. IMo6bIw ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, 2014. - 114, [2] c. : wn., Ta6n.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000203453 "06bIw A. B. INpeaesbl YNCNOBbIX
nocefoBaTelbHOCTeN [SNeKTPOHHBIN pecypc] : COOpHUK 3aaad 1 ynpaxHeHuii / A. B. Mo6biw, b. C.
Pe3HMKOB ; HOBOCKG. roc. TexH. yH-T. - HoBocnbmpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000222374. - 3arn. ¢ akpaHa. MakcumeHko B. H. 100 Bornpocos no
marteMaTnyecKoMy aHan3y [3neKTPOHHBIA pecypc]. Y. 1 : aneKTPOHHbIA y4ebHMK ana 1 Kypca Bcex (hopm
06y4eHns TeEXHUYECKMX HanpasneHnii / B. H. MakcumeHko, A. B. Fo6biw ; HoBoCKG. roc. TexH. yH-T. -
Hosocunbupck, 2008. - 1 anekTpoH. onT. agnck (DVD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000208594. - Per. cenaeTenbcTeo 0320802162. LLepemet O. B.
Martematuueckuii aHanus |, 11 [OneKTpOHHbIN pecypc] : 3NeKTPOHHBIN y4eOHO-MeTOANYECKMIA KOMMNNEKC /
O. B. WWepewmer, E. A. Jlebesesa ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢ akpaHa. MaTeMaTU4eCKnil aHanu3
[@neKTpoHHsbIiA pecypc]. Y. 1 : aneKTPOHHbIN y4ebHO-MeToAMYecKUiA Komnneke / A. B. Mo6biuw, B. H.
MakcumeHnko, A. I'. Merpa6os, /1. B. MasLwok ; HoBocK6. roc. TexH. yH-T. - HoBocnbumpck, [2015]. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3arn. ¢ akpaHa.

4 |I‘Iop,r0TOBKa K atTectauum 1,2,3,4,5,8,9|15 |2

[MoBTOpPEHUE TEOPETUYECKOrO 1 MPaKTMyeckoro marepmana: MakcumeHko B. H. MNpakTtukym no
martemaTmyeckomy aHanmsy. Y. 1 : yye6Hoe noco6bue / B. H. MakcumeHko, A. B. IMobbiw ; HoBocwmb. roc.
TeXH. YH-T. - HoBocmbupck, 2014. - 114, [2] c. : vn., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000203453 MakcumeHko B. H. 100 Bonpocos no
maTteMaTnyecKoMy aHan3y [3neKTPOHHBIA pecypc]. Y. 1 : aneKTPOHHbIA y4ebHUK ana 1 Kypca Bcex (hopm
06y4eHns TeEXHUYECKMX HanpasneHnii / B. H. MakcumeHko, A. B. Fo6biw ; HoBOCKG. roc. TexH. yH-T. -
Hosocunbupck, 2008. - 1 anekTpoH. onT. gnck (DVD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000208594. - Per. ceuaeTenscTeo 0320802162. MatemaTnyeckuii
aHann3 [ONeKTPoHHbIN pecypc]. Y. 1 : 3NeKTPOHHbIN y4ebHO-MeToAMYecKuiA komnekce / A. B. Mo6biw, B.
H. MakcumeHko, A. I'. Merpa6os, /1. B. MNaswok ; HoBocKb. roc. TexH. yH-T. - HoBocmbmpck, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3ars. ¢ sKpaHa.

CemecTp: 2

1 |KOHTp0}'IbeIe paboThbl |1, 2,5,6,7,8,9|10 |4

[MoBTOpeHWe TEOPETNYECKOIO M NPaKTUYecKoro Matepuana: MakcrmeHko B. H. MpakTukym no
martemaTuyeckomy aHanmsy. Y. 2 : yyebHoe nocobue / B. H. MakcumeHko, A. B. ITobebiw, O. B. LLiepemerT ;
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, KPUBOJIMHEHbIE MOBEPXHOCTHbIE UHTErpasbl, 06bIKHOBEHHbIE
AvddepeHumanbHble ypaBHeHWS, psagbl, pagbl Pypbe 1 nHTerpan ®ypbe [3neKTpoHHBbIV pecypc] :
3/1eKTPOHHOE y4ebHOe Nocobue AN CTYAEeHTOB NePBOro Kypca BCex (hopM 00yHeHUs TEXHUYECKNX
HanpasneHuii / B. H. MakcumeHKo, A. B. ITo6sbiww, 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 |pr3 1,2,5,6,7,8,9|18 2

PelleHne HAMBUOYanbHbIX BapuaHToB : LLepemeT O. B. Matematuyeckunii aHanms |, |l [SneKTpoHHbIl
pecypc] : 3NeKTPOHHbIV y4ebHO-MeTogMYecKmin komnneke / O. B. LLepemeT, E. A. Jlebegesa ; HoBocuo.
roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215386. - 3arn. ¢ akpaHa. MakcumeHko B. H. MpakTukym no
MaTemartmyeckomy aHanmay. Y. 2 : yuebHoe nocobue / B. H. MakcumeHko, A. B. IMo6biw, O. B. LLiepemer ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2009. - 166, [2] c. : un.. - Pexxum gocTyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2009/09_Maximenko.pdf MakcumeHko B. H. MpakTrkym no
maTeMaTUyecKOMy aHa/In3y: KpaTHbIe, KPUBO/IMHEVHbIE NOBEPXHOCTHbIE UHTErpasibl, 06bIKHOBEHHbIE
anddepeHUnansHble ypaBHeHWS, paabl, psabl Pypbe 1 nHTerpan ®ypbe [3NeKTPOHHBIN pecypc] :
3/1eKTPOHHOe yyebHOe nocobwve /19 CTyLEeHTOB MepBOro Kypca Bcex PopmM 06yUeHNUs TEXHNUYECKNX
HanpasneHwin / B. H. MakcumeHko, A. B. To6biw, O. B. LLiepemeT ; HoBoCK6. roc. TexH yH-T. -
Hosocunbunpck, 2010. - 1 anekTpoH. onT. agnck (CD-ROM). - 3arn. ¢ aTUKeTKK Aucka.- Per. cBuaeTenscTBo
Ne19807. - Pexxum goctyna:http://elibrary.nstu.ru/source?bib_id=vtls000143243

3 |loaroToBKa K 3aHATUAM |1, 2,5,6,7,8 |18 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

4 |I'I0,u,r0TOBKa K atTectauum |1, 2,5,6,7,8,9 | 14 2

[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 |MpobnemMHbIVi MeTos MK.2;

®opvupyeMble yMeHHsI: 3]. 3HaTh YHUBEPCATBLHOCTE MATEMATHYECKUX METOJOB TTO3HAHUS

OKPY KaOLIEro Mupa; 33. 3HaTh Oa30BbIe MOJOKEHUs (PYHAAMEHTAIBHBIX PA3eOB MATEMATHKH B
o0beMe, HeOOXOOUMOM /TS BJIAJEHUSI MATEMATHIECKUM armapaToM it 00padoTku uHpOpMAITUA
Y aHAJTM3a JAHHBIX B 00/1aCTH NTPO(ECCHOHATIBHON AESITeNIbHOCTH, Y 1. yMeTh MPUMEHSITh OCHOBHBIE
METObl MATEMATUYECKOr0 arapara B MaTeMaTHIeCKIX MOJENSIX OOBEKTOB H IPOLIECCOB

Kpartkoe onucanne npuvenennsi: Pemenvie nHIMBHUIYJIBHBIX 3a0aHUIN




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
MuH. .
OueHunBaeMble BUAbI LeATeNIbHOCTU 06y4YaroLmXcs 6ann MakcumasibHbI 6asn
Cemectp: 1
IIpaxmuueckue 3anamus; 13 26
Koumponvnwie pabomeui: 7 14
Br3 11 20

KoHTponupytowye MaTepuaibl NPUBOAATCA B “MaTeMaTuyeckuii aHana [SnekTpoHHbIi pecypc]. Y. 1 : 3neKTPOHHbI y4ebHO-MeToanYeckuniA komnaeke / A. B. Fo6blL,
B. H. MakcumeHko, A. . Merpa6os, /1. B. MaBLwok ; HoBocK6. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000212887. - 3arn. ¢ 3KpaHa."

Oxzamen: | 20 | 40
CemecTp: 2

Ipaxmuyecxue 3auamusi: 14 28
Koumponvneie pabonvi: 6 12
PI'3: 11 20

KoHTponupytowme matepuanbl npueogaTtces B “LLepemeT O. B. Matematuyeckmii aHanus |, 11 [9n1eKTPOHHBIA pecypc] : 31eKTPOHHBIA y4ebHO-MeTOANYECKUIA KOMMEKC /
O. B. LLepewmerT, E. A. JlebeseBa ; HoBocu6. roc. TexH. yH-T. - HoBocmbmpcek, [2015]. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000215386. - 3arn. ¢

JKpaHa."

Drzamen: | 20 | 40

B Tabnuue 6.2 npeAcTaBeHO COOTBETCTBIE POPM KOHTPONS 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnunua 6.2
Kogpl PopMbI KOHTPONA
KOMMeTeH
o PesynbtaTbl 00y4yeHus
yun KoHTp. |3awmTa SKaameH
dIroc pab. PIr3
MK.2 | 31.3HaTb yHMBEPCA/IbHOCTb MaTEMATMYECKMX METOA0B MO3HAHWS OKPYXatoLwero mvmpa | + + +
32. 3HaTb NPUPOAY BO3HNKHOBEHWS MOTPELLHOCTEN NPY NPUMEHEHUN MaTeMaTUYECKNX + + +

Mo,qene|7| n H806XO,£I'I/IMOCTI/I ou€eHmBaTb NOPrpewHoOCTb

33. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANIbHBIX Pa3AeNoB MaTeEMaTUKN B 06beMe,
HeobX0AMMOM AN15 BNafeHWst MaTeMaTUUeCKUM annapaTom A1 06paboTKu + + +
NH(opMaL My 1 aHanm3a AaHHbIX B 061acTh NPoecCoHabHON AeATENbHOCTY

yl. YMETb NMPUMEHATL OCHOBHbIE METObl MaTEMaTUYECKOT O annaparta B
MaTeMaTn4eCKmnx moaensax 00BLEKTOB U npoteccos

y2. UCMOMb30BaTh 3/1EMEHTbI MaTEMATUUYECKOW TOTVKW [J151 MOCTPOEHUS CYXKAEHWIA 1
UX [J0Ka3aTeNbCTB

+ + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboyeit
nporpamme.

7. lutepatypa
OcHoBHas nMTepaTypa



1. IMuckynos H. C. Muddepennuansuoe u narerpaneHoe ucuncienus. [B 2 1.]. T. 1 : [yueGHoe

riocobue miis Bry30B] / H. C. ITuckynos. - M., 2008. - 415 ¢. : ni.

2. IMuckynos H. C. luddepenumansHoe u uHTErpansHoe ucuncienus. [B 2 1.]. T. 2 : [yueOuoe

niocobue mis BTy30B] / H. C. ITuckynos. - M., 2008. - 544 ¢. : ui.

3. Beicias maremaruka: Yuebuuk / B.C. Ilurrauer. - M.: HULL UH®PA-M, 2015. - 479 ¢.: 60x90

1/16. (neperer) ISBN 978-5-16-010072-2, 1000 3k3. - Pexxum moctyma:

http://znanium.com/catalog. php?bookinfo=469720 - 3arn. ¢ 3xpaHa.

4. bepman I'. H. COopHuK 3a1a4 1O KypCy MaTeMaTH4ecKoro aHaau3a. Pemenne THIHYHBIX |

TPyAHBIX 3ama4 : yueOHoe rmocobue / I'. H. bepman. - CII6. [u ap.], 2007. - 604 c.
[ononHnTensHasa iMTepaTypa

1. Makcumenko B. H. Kypc maremaruueckoro ananusa. Y. 1 : yueGnoe nocobue / B. H.

Maxkcumenko, A. I'. Merpa6os, JI. B. I1asmok ; HoBocub. roc. TexH. yH-T, @ak. npukiiaz.

matematuku u napopmaruku. - HoBocubupck, 2009. - 355 ¢. : wi.. - Pesxum noctyna:

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

2. Makcumenko B. H. Kypc maremaruueckoro anamusa. Y. 2 : yueGHoe mocobue [mns 1 kypca

TEXHUYECKUX CIE[HabHOCTeN Beex popm oOyuenwsi| / B. H. Makcumenko, A. I'. Merpa6os, JI. B.

IMaBmok ; HoBocub. roc. rexH. yH-T. - HoBocubupck, 2011. - 410 c. : wi.. - Pesxxum nmocryma:

http://elibrary nstu.ru/source?bib_1d=vtls000159783

3. [Tucemennsiii JI. T. KoHcrekT ekiuii 1o Beiciiei matematuke : [mojyaeiil kype] / . T.

ITucemennsiit. - M., 2009. - 602, [1] c. : wn., Tadm.

4. lauxo I1. E. Beicimast maremaruka B ynpakHeHUsX 1 3anadax. B 2 4. U. 1 : yueOGHOoe mocobue

s Bry30B / I1. E. JTanko, A. I'. Iloros, T. . KoxxeBnukosa. - M., 1997. - 304 ¢. : un.

5. Manxo I1. E. Beiciias maremaruka B ynmpakHeHUsX U 3a7a4dax. B 2 u.. U. 2 : Yueb. mocobue s

Bry30B / I1. E. [lanko, A. I'. TTorios, T. 1. KoxxeBHukosa. - M., 1999. - 416 ¢. : u.

6. ITucemennsiii [I. T. KoncnekT nekiuii o Beiciei matemaruke. [B 2 u.]. U. 1 : tpuauare mects

nexuuii / [Imutpuii [Tucemennsrii. - M., 2006. - 279, [1] c.

NHTepHeT-pecypesl
1. OBC HI'TY : http://elibrary.nstu.ru/

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

5.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToanueckoe obecneyeHme

1. Makcumenko B. H. [Ipaktukym rmo matemarinueckoMy anamusy. U. 1 : yueGuoe mocobue / B. H.
Maxkcumenko, A. B. I'o6wmr ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 114, [2] ¢. : un.,
tabn.. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000203453

2. Makcumenko B. H. Ilpaktukym nmo matemarnuaeckoMy anamm3y. U. 2 : yueGHoe mocobue / B. H.
Makcumenko, A. B. I'o6sm, O. B. Illepemer ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2009. -
166, [2] c. : mn.. - Pesxxum moctyma:

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

3. 'o6emu A. B. Ilpenens unciaoBbIX MOCIENOBATEILHOCTEN [ DJIEKTPOHHBIHN pecypc]| | cOOpHUK
3amau u yrpaxuenuii / A. B. To6si, b. C. Pesnukos ; HoBocub. roc. texs. yu-1. - HoBocubupck,
[2015]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000222374. - 3arn. ¢ skpana.



4. Makcumenko B. H. 100 BompocoB mo matemarnueckomy aHamu3y [DnekTpoHHbIi pecype]. Y. 1 :
AJIEKTPOHHBIN yueOHuK it 1 kypca Beex opm oOyueHus TeXxHu4YecKux HarpasyieHuii / B. H.
Makcumenko, A. B. I'o6sim ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 1 snekTpoH. onr.
muck (DVD-ROM). - Pexxum noctyma: http://elibrary . nstu.ru/source?bib_1d=vtls000208594. - Per.
ceunerenscTeo 0320802162,

5. Marematuueckuii ananus [ QnektpoHHsbIi pecype]. Y. 1 : anexTpoHHBINH yueOHO-MeTOINYeCKI
komrieke / A. B. T'oGeim, B. H. Makcumenko, A. I'. Merpa6og, JI. B. ITasmoxk ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, [2015]. - Pexum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000212887. - 3aru. ¢ sxpaHa.

6. Makcumenko B. H. Ilpaktukym mo MaTeMaTndecKOMy aHAJIA3y: KPaTHbIE, KPUBOJMHENHbBIC
MOBEPXHOCTHBIE HHTErPaibl, 0OBIKHOBEHHbIE qU(epeHHaTbHbIE YPABHEHHSI, PSIIbL, psiasl Dypbe
u uHTerpas Oypre [DNeKTPOHHBIN pecypc] : eKTpoHHOe yueOHOe mocodue s CTYOEHTOB
MEPBOro Kypca Bcex popm oOyueHus TexHudeckux Hampaeyenuii / B. H. Makcumenko, A. B.
['o6emm, O. B. Illepemer ; HoBocu®. roc. TexH yH-T. - HoBocubupck, 2010. - 1 3nexTpoH. onT. quck
(CD-ROM). - 3arq. ¢ atuketku nucka.- Per. ceunerenscteo Nel19807. - Pexum
noctyna:http://elibrary nstu.ru/source?bib_id=vtls000143243

7. lepemer O. B. Marematuueckuii anamus I, Il [DnexTpoHHSIH pecypc] : 2JIeKTpOHHBII
yuebHo-meronuueckuii kommieke / O. B. Ilepemer, E. A. Jlebenesa ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000215386. -
3arJi. ¢ sKpaHa.

8.2 Creymann3vpoBaHHOe nNporpaMMHoe obecreveHne
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHne

1 |MpeseHTaUMOHHOE 060pPyA0BaHME YTEHWE NEKLNIA
(MyNbTUMeAWa-NPOeKTop, 3KPaH, KOMMNbOTEp
ANS YNPaBIeHNs)




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
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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 OHEeHKH KOMIIeTeH it
DopmupyeMble IToka3zarenu chopMHPOBAHHOCTH Tembt MeponpusiTus TeKyiero
KOMIIeTEHIIUH KOMIeTeH Uil (3HAHUSA, YMEHHS], HABBIKH) KOHTPOJIs1 ITpome:kyTouHast aTTeCTANMSA
(xypcosoii npoekr, PI'3(P) u (3K3aMeH, 3a4eT)
np.)
IK.2/TITII 31. 3HaTH 6A30BBIC TIOTOKEHHS [penen n HOMPEPHIBHOCTE Gbynknuit onHOM KoHTponbHas paGoTa 5
BIIaJICHHC (yHIaMEHTAIBHBIX Pa3/elOB MATEMATUKU B | ICPEMCHOM K3aMCH
(3aganue 1, 2) (Bompocer 1-11
COBPCMCHHBIMU 06},eMe, Heo6x0,z[I/IMOM JJIs BJIaACHUS PI3 (3aHaHHH 1 5) 3amaun 1_9)
MH(POPMALMOHHBIMH [ MaATEMATHUESCKHM anmaparoMm it 00paboTKU
TEXHOJIOTUSMY, HH(POPMAIIMY U aHAJK3a JaHHBIX B 00JacTh
CIIOCOOHOCTE podecCHOHANBHOI e TeEHOCTH JuddepeHnuansroe ucuncieHue GyHKIHi oqHON KonrponsHnas padora
YHIpaBJIATh 33. 3HaTh YHUBEPCAILHOCTh MATEMaTUIECKUX nepeMeHon (3aganus 3.4) DK3amMeH
unpopmanuei c METOJIOB B I0O3HAHUH OKPY’KAIOIIEro MUpa PI'3 (3amanus 6-10) (gonpouilol :2@24
HUCIIOJIb30BaHUEM yl. yMeTh NPUMEHSTh OCHOBHBIE METObI azatm 10-19)
NpUKIIaIHBIX MaTEMaTUYECKOr0 alapara B KoHTPoNbHAS paGoTa
IPOrpaMM JEJI0BOH | MaTeMaTHYECKUX MOJIEIAX 0OOBEKTOB U HWurerpanbHoe ucumcienne GpyHKIni oxHoM P P Jx3ame
N K3aMeH
cepet IpOLECCOB MePEMCHOH (sananmue 5, 6) (Bompocer 25-41
PI'3 (3ananus 11-16) b
ACATCIIbHOCTH, y4. yMETb UCIOJIb30BATh 3JIEMEHTHI 3agaun 20-28)
HCIOJIL30BaTh MaTeMaTUYECKOH JIOTUKH JUIsI IIOCTPOECHHUS
CCTCBBIC CYXJICHUI U X JOKa3aTeJbCTB KonrponbHnas pa6ora
KOMIIBIOTEPHBIE 32. 3HaTb IPUPOY BOSHHKHOBEHHS JuddepernnansHoe ncuncieHne GyHKITHA

TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH
MIpeIMETHON
00J1aCTH, TTaKeThI
TIPUKIIATHBIX
MIPOTpamMM ISt
pacuera
TEXHOJIOTHYCCKHUX
napameTpoB
000pynoBaHUS

HOFpeIHHOCTeﬁ IIpyu IPUMECHCHUH
MATEMAaTHYCCKUX MO]leJ'[eI\/’I u HGO6XO}II/IMOCTI/I
OIICHUBATH MOTPECITHOCTH

HECKOJIBKUX MMEPEMEHHBIX

(3amanue 7)
PI'3 (zamanus 17-10)

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




2 cemecTp

JTanel ONEHKH KOMIIETeHINIi

dDopmMupyeMble IHoxazarenu cpopMHPOBAHHOCTH Tembr MeponpusTus Texymero
KOMIETEHIMH | KOMIETeHUHi (3HAHMS, yMEHHS, HABBIKH) KOHTpO.I3t Tpomemyrounas arrecranus
(xypcoBoii npoekt, PI'3(P) u (3Kk3ameH, 3a4eT)
ap.)
IK.2/11TII 33. 3HATh 6A30BBIE TTOJIOKECHUS KpaTHble 1 KpMBOJIMHENHBIE HHTETPATIbI KouTpomsHas paboTa 9
BJIaICHUC q)yH;[aMeHTam)me pa3aenoB MaTeMaTHUKU B (3amanue 1-3) K3aMCH
(Bompocsr 1-11
COBPEMCHHBIMHU 00beMe, HEOOXOAMMOM VIS BIIaJCHUS PI'3 (3amanus 1-7) 3agaun 1-10)
UH(POPMALIMOHHBIMH | MaTeMaTHYECKIM amnmaparoMm Uit 00padoTKU
TCXHOJIOTUSMM, WHQOPMALINH U aHAJN3a JaHHBIX B 00J1acTh
CITOCOOHOCTH i
npo¢ecCHOHANBHON NesTeTbHOCTH KonTponsHas pabota DK3aMeH
YIPABJIATh 31. 3HaTh yHEBEpCcATbHOCTH MaTeMaTHueckux | OObIKHOBEHHBIE MU epeHranbHbie ypaBHEHUS (3amanus 4, 5) (Bompocsr 12-22
uHpopmanmeii ¢ METOJIOB B MIO3HAHUH OKPY/KAIOIIEr0 MUPa PI'3 (3ananus 8-14) 3anaun 11-15)
HUCIIOJIb30BAHHUEM yl. yMeTh NPUMEHSTH OCHOBHBIE METObI
NPUKITIaAHBIX MaTEeMaTHUYCCKOrO amnmnapara B
[pOrpamM JIeJIOBO! | MaTeMaTHUECKHMX MOJIEIAX 0OBEKTOB U
chepsl MPOIIECCOB KoutposbHas pa6ota )
HTPOJIbHAS T K3aMeH
ACATCIIBHOCTH 4. yMETh UCTOJIBL30BAThH DJIEMEHTEI
HCTIONE30BATS. T i Psnpt v pansr Oypbe (3ananwe 6, 7) (Bompocsr 23-36
MaTeMaTHU4eCKOU JIOTUKHU JJIsl IOCTPOEHUS p Yp PI'3 (3amanns 15-20) 3amaun 16-20)
CCTEBBIC CYXJICHUH U MX JI0Ka3aTeIBCTB
KOMIIBIOTEPHBIC 32. 3HATh NPUPOJY BOSHUKHOBEHHUS

TEXHOJIOTUH U 0a3bl
JaHHBIX B CBOEH
MpeaMeTHO N
0071aCTH, MTaKEeThHI
MIPHUKJIATHBIX
MPOrpamMMm Jist
pacdera
TEXHOJIOTHYECKHUX
apamMeTpoB
o0opymoBaHus

HOTPEIIHOCTEN TPYU IPUMEHEHUH
MaTeMaTHYECKUX MoJieNied 1 He0OXOANMOCTH
OLICHHUBATH IIOIPELIHOCTh




2. MeToanka oleHKH 3TanoB (JOPMUPOBAHHS KOMIETEHIHI B paMKaX THCHHILUITHHBI.
[TpomexxyTouHas aTTecTalys MO AMCIMIUIMHE HPOBOAHMTCS B 1 cemectpe - B (opme dK3ameHa, BO 2
ceMecTpe - B (OpMe 3K3aMeHa, KOTOpPBI HANpaBieH Ha OLEHKY C(HOPMHUPOBAHHOCTH KOMIICTEHIIWI
[TK.2/TITTL.

DK3aMEHALMOHHBI OWJIET COJEPXKHUT JiBa TEOPETUYECKUX BOIpOCa M TPU 3aladd, TpPeOyroIue
Pa3BEepHYTOr0 OTBETA C MOSICHEHUSIMU M 000CHOBaHHEM H3JIaraeMoro Marepuana. buner gpopmupyercs u3
npuBeneHHOro B Ilacmopre Sk3aMeHa CHKMCKa BONPOCOB M MEpeduHs 3a1ad. JK3aMEH MPOBOIUTCS B
KOMOWHHMPOBAHHOH (hopMe: MUCbMEHHast TOAroToBKa (90 MUHYT) € HCHOJIB30BaHHEM KOHCIICKTA JICKLUHA 1
yCTHOE coOeceJOBaHue.

Kpome Toro, chopmrpoBaHHOCTH KOMIETEHIIMI MPOBEPSETCS MPU MPOBEACHUH MEPOIPHUITHI TEKYILEro
KOHTPOJISI, YKa3aHHBIX B TaOnuie pasnena 1.

B 1 cemectpe 00s3aTenbHBIM 3TAllOM TEKYIIEH aTTECTallMU SBISAIOTCS pacdeTHO-rpaduyecKkoe 3aJaHue
(TMmoBo# pacyer), KOHTposIbHAs pabora. TpeOoBaHUs K BBHIIIOJIHECHHUIO TUIIOBOTO pacyeTa, KOHTPOJIbHOM
paboThl, COCTaB W IMpaBWia OLEHKH C(HOPMYIMPOBAHBI B IACIOPTE TUIOBOIO pacyeTa, KOHTPOJIbHOM
paboTHI.

Bo 2 cemecTpe 00s3aTeNIbHBIM ATANIOM TEKYILEH aTTECTAIlUU SIBJISIOTCS PAcUYeTHO-TpaPUUECKOe 3aJaHHe
(TumoBoi#t pacueT), KOHTpOsIbHAsE pabora. TpeOoBaHMs K BBIMOIHEHUIO THIIOBOTO pacyeTa, KOHTPOJIbHOMN
paboThl, COCTaB W TMpaBWiIa OIEHKH C(HOPMYIMPOBAHBI B MACIIOPTE TUIIOBOTO pacyeTa, KOHTPOJIbHOM
paboTHI.

OO01me npaBuiia BEICTABICHUS OLIGHKU 10 AUCLUILIMHE ONPEAEIAI0TCs O0aliIbHO-PEUTUHTOBOM CUCTEMOM,
IIPUBEIEHHON B paboyeil mporpaMMe JUCHMUILINHBL

Ha ocHOBaHMM NpHUBEIEHHBIX Jajiee KPUTEPUEB MOXKHO celaThb OOLIUI BBIBOJ O C(OPMHPOBAHHOCTU
kommerenmwmii [TK.2/I1TII, 3a KOTOpBIe OTBEYaeT TUCIUIUIMHA, HA PA3HBIX YPOBHSX.

OO0masi XapakTepuCTHKA YPOBHEH 0CBOCHHs KOMIICTEHIIUM.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEpKAHNE Kypca OCBOCHO YaCTUYHO, MPOOENIbl MOT'YT HOCUTD CYILIECTBEHHBIN XapakTep,
HE00XO0/IMMbIE IPAKTUYECKHE HABBIKU PabOThI C OCBOEHHBIM MaTepHUaioM CQOPMHUPOBAHBI HE TI0CTATOYHO,
OOJBIIMHCTBO MPETYCMOTPEHHBIX MPOTrpaMMON OOyueHHUs y4yeOHBIX 3aJaHM HE BBINOJHEHbBI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMHU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS pPAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIIbI HE HOCAT CYIIECTBEHHOI'O XapaKTepa,
HEO0XO/MMBIE MPAKTUYECKUE HaBBIKA pabOThI C OCBOEHHBIM MaTEpHaOM B OCHOBHOM C(OPMHUpPOBAHBI,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MporpaMMoi oOydeHHs y4eOHBIX 3a/JlaHUl BBINOJIHEHO, HEKOTOpHIE
BU/IbI 33JIaHUH BBIIIOJIHEHBI C OIIMOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabdOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEpKaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpOOEnoB, HEKOTOPbIE NMPAKTHUYECKHUE HAaBBIKU PAOOTHI C
OCBOEHHBIM MaTepuaioM c(hOpMHUPOBAHbI HEJOCTATOUYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMON O0y4YeHUS
yueOHbIEe 3aJJaHUs BBIMIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHUCIIOM 0ajyIoB, HEKOTOPHIE U3 BBHIMOJIHEHHBIX 33JaHH, BO3SMOXHO, COJIEPKaT OLINOKH.

IIponBuHYTHIN. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
Kypca OCBOEHO IOJIHOCThIO, 0€3 Mpo0esioB, HEOOXOAUMbIE TPAKTHUECKUE HABBIKU PabOThl ¢ OCBOEHHBIM
MarepuasioM CGOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE MPOrpaMMOil 00ydeHHs ydeOHBbIe 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiIoB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa naxxeHepHoil MaTeMaTUKH

HaCHOPT IK3aMCHA
o aucuuIuinae «MaTtemaTuyeckuit ananusy, 1 cemectp

1. Meroauka oleHKH

OK3aMeH MPOBOJAUTCS B KOMOMHHUpPOBaHHOW (opme: muchbMeHHass moaroroBka (90 MHHYT) ¢
UCIIOJIb30BAaHMEM KOHCIIEKTA JICKIIMA W YCTHOe coOecenoBanue. buner Qopmupyercs 1o
CIIEIYIOIIEMY TIPABUITY: MEPBbIA BOIPOC BBHIOMpAETCs U3 JquanasoHa BompocoB 1-24, 42-51, Bropoii
BOIIPOC W3 JHMara3oHa BOMPOcOB 25-41 (CnmcoK BOMPOCOB MPHBEACH HIDKE), TepBas 3ajadya
BbIOMpaeTCs 13 Ararna3ona 3a1a4 1-9, Bropas 3ajaua BeIOMpaeTcs u3 auana3ona 3aaad 10-19, 29-33,
TPeThs 3aj7auya BbhIOMpacTCs U3 auana3ona 3amad 20-28 (mepeyeHb 3aau mpuBeeH Hike). 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 tepmuHaiibHOoM Kiacce IO HI'TY, pemienust opopmisitoTcs Ha JIMCTaX, B CUCTEMY
TECTUPOBAHUS BBOJAITCS OTBETHl. 3aJaHUE C HEMPABUILHBIM OTBETOM MOXKET OBITh OIIEHEHO
npernojaBaTeyieM, €CJIM B TPEACTaBICHHOM Ha JIUCTE PEIICHWH COACPIKATCS HE3HAYMTEIbHBIC
ommbku. Tect, paccuutanHbelii Ha 90 MuUHYT, QOpMHUpyeTCSs TO CJIEAYIOUIEeMy TMpaBHIIY:
MIPOM3BOIUTCS CITydaiftHast BEIOOpKa 15 3amanwmii u3 6anka 3amaq 1, 2, 6, 7, 10, 11 v 12, 16, 17 wim
18, 20, 21, 24, 27 vnu 28, 29 vnu 30, 32, 33 (nepeveHb 3a71a4 MpUBEICH HIDKE).

DopMa >K3aMEHAIMOHHOTO OrTeTa
HOBOCHWBUPCKUI TOCYJAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
QaxynsreT Ob

Buaer Ne
K 9K3aMEHY 10 JUCHUIUINHE «MaTeMaTH4eCKU aHaInu3»

1. Apudmernyeckue cBoiicTBa npeaenoB GyHKIUd. Teopema 0 eJMHCTBEHHOCTH Mpeiena.
2. VHTerpupoBaHHWE TPUTOHOMETPUYECKHX (QYHKIWH. YHHBepcalbHAs TPUTOHOMETPHUYECKAs
MI0JICTAaHOBKA.

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

X+4
4. HaiinTe uHTEpBAIBl MOHOTOHHOCTH QyHKIMU Y =In 2
X+
5. Beruucaure f dx
2
X® -3
VYTBepxnato: 3aB. kapenpoit UM npogeccop, Cene3nes B.A.
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IIpumep Tecra AJ1d JK3aMeHa
JE 1. Ilpenen u HenpepsIBHOCTH (WYHKITH OJHOM ITEPEeMEHHOM

Bomnpoc 1. Haiitu o6nacte onpenenenus ¢pynkiun f (X) = M :
X
a. xe(—0;0)u(0;2)
b. xe€(0;2)
c. Xe(—0;0)

d. xe(—0;0)u(0; 2]
Bomnpoc 2. I'paduk pynknmun Yy =1+ C0S(2X) mpeacTaBieH Ha PUCYHKE

g

2

3
=5n —~n Gn -In -ln Db o om m 4 sm

-1

-2

x> 3+ X

3x
a. —
2
b >
2
X
c. —
2
d x

JE 2. TuddepeHuuanbHoe ncyrcieHnue GyHKIUN O HON TepeMEHHON
Borpoc 5. Haiiinre npou3BOAHYIO CIIOKHOM QyHKIMH SiN X2
a. 2xcosx?
b. cosx?
c. sin2x?
d. sin2x



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

e (x-Inx-1)

a.
x-In% x
e (Inx-1)
b. ———=
X-In“x
e)(
c. —
X
X
e’ +1
d.
X

X
. . et -1
Bomnpoc 7. Haiiaure npegen pyrkmuu lim — ¢ IOMOLIBIO NpaBuia Jlonurans:

x—0 SIN X
a. 1
b. 2
c. 3
d 4

Bomnpoc 8. Haiigure naTepBanbl yObIBaHUS M BO3pACTaHUsI PYHKIHS Y = X3 —4,5x% +6x -3,

Omnpenenure TOUKU 3KCTpEMyMa!
a. (yHKIuMs Bo3pacTaeT Ha HHTEpBaJlax (—oo; 1) , ( 2, +oo)

(hyHKIIMS yOBIBaeT HA MHTEPBAJIE ( I 2)

b
C. BTouke X =1 (yHKIMSINMEET MAKCHMYM
d. BTOuKe X =2 (YHKIMSIUIMECT MUHUMYM

JE 3. UarerpanbHoe ncuucieHne QyHKIUU OJHOW NepeMEeHHON

Bomnpoc 9. IlpuBeaute HeonpeaeaeHHbIN HHTErpal .[ e* - cose*dx k TabnuunOMYy BHUIY:
a. jcos e’d (ex)
b. I cose*dx
c. [sine*dx

Bormpoc 10. Haiigute neprooOpa3Hyro GpyHKIHU X -arcsin X

2
x_ 1 -arcsinx+§- 1-x% +C
2 4 4

2
b. 2 .arcsinx+~-\1-x2 +C
2 4

Bonpoc 11. HaiinuTe mnomans Gurypsl, orpaHM4eHHON OChI0 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 uin y6C,Z[I/ITCCI> B CTO paCXoAuMOCTH

Todx
'1[«/;+4'



a. HHTErpajl pacXOOUTICs

C.
d.

HON“_\

JE 4. Tuddepenumanbaoe ncurcieHne QyHKINH HECKOIBKIX TEPEeMEHHBIX

z
Bompoc 13. HaiiTu yacTHbIC PON3BOIHBIC Z—Z H% GyHKINH Z = x2Y + X2y - y3 +2x-4
X

z) =2yx®Y 4 2xy + 2

2y-1

a
b. z;=2yx"""+2xy-2

o

7, =2x¥ Iny +2xy -2

d z =2x%Y Inx+ x? —3y?

e. zj=2yxInx+x*-3y* -4
f. z;=2x2ylnx+x2—3y2—4

Bonpoc 14. HaiiTi koopauHaThl HOPMaJIbHOT'O BEKTOpPA K IOBEPXHOCTH Z = Z (X, y) B Touke My (—1; 2) ,

ecn Z(Mg) =5, %(MO)ZZ, %(MO)=_4
a. (2-4-1)
(2:-4)
c. (2-4;5)
d x+1:y—2=z+1
2 —4 5
o x+1:y—2=z—5
2 —4 -1

2

Bompoc 15. Uccnenosars GyHkimio Z =1+6X— X" — Xy — y2 Ha HAJIMYKE PKCTPEMyMa B TOUKE (4; —2)

a. B TOYKe (4; -2) 3KCTpeMyMa HeT
b. (4;-2) — Touka TOKaTEHOrO0 MUHUMYMa
C. (4;-2) — Touka JOKAILHOrO MaKCUMyMa

2. Kpurepun ouenkun
e OTBeT Ha ’K3aMEHALMOHHBIN OUJIET CYMTAETCS HEYAOBJIeTBOPUTEIbLHBIM, €CIIU CTYJCHT HE
JaeT OIpeesIeHUN OCHOBHBIX MOHITHM, HE CHOCOOEH CPOpPMYyIUPOBATH TEOPEMBI U METObI
pemenns 3aga4d. Ouenka cocrasisieT 0-19 6aios.
e OrtBer Ha SK3aMEHAIIMOHHBIM OWJIET 3aCUMTHIBA€TCS Ha NMOPOrOBOM YpPOBHE, €CIH JaHbl
OCHOBHBIC OIpENEeNeHUs W METOJbl peIIeHUs 3aJad, HEKOTOpble 3aJayd BBIMOJHEHBI C
ommoOkamu. Ouenka coctasisieT 20-25 6amos
e OTBeT Ha 5K3aMEHALMOHHBIM OWJIET 3acuuTHIBaeTCs Ha 0a30BOM YpPOBHE, €CIHM JaHbI
onpezeneHusi, cOpMyIUPOBaHbl TEOPEMBI, YACTUYHO IOKA3aHO WX TNPUMEHEHHE, KayecTBO
BBITIOJIHEHHUS] HU OJIHOM M3 3a/1a4 HE OLIEHEHO HYJIEBBIM 0ajllioM, HEKOTOPBIE M3 BBITOJIHEHHBIX
3a/1a4, BO3MOXKHO, cojeprkat omuoku. OmneHka coctariseT 26-34 6aioB
e  OTBeT Ha HK3aMEHAIMOHHBII OWJIET 3aCUUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIH JIaHbI
onpeneneHus, c¢hopMyIUpOBaHbl U YaCTUYHO JO0Ka3aHbl TEOPEMBI, MOKAa3aHO MX NPUMEHEHUE,
NpaBUIBHO pelieHsl 3agau. OueHka coctaBiseT 35-40 Oanos.



Kpurepun onenku recra

Kaxnoe 3amanue Tecra oneHnuBaercs B 1 6as.
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/Ia4H BBIITOJHECHBI
¢ omnoOkamu. Ornenka cocrasisier 8-13 OamwioB
e OTBeT Ha TECT 3aCUUTHIBACTCS Ha 0A30BOM YPOBHE, €CJIH JaHbI MPABUIIHHBIE OTBETH HA BCE
3a/IaHMsl TECTa, BO3MOXKHBI apudmeTndeckue ommoOku. Onenka cocrasisier 14-15 Gamios
e OTBeT Ha TECT HAa MPOJABUHYTOM yYPOBHE HE MIPEITYCMOTPECH.

3. IlIkana oneHKH

B o0mieit orieHke Mo JUCIHUIUIMHE 3K3aMEHAIMOHHBIC OAJIbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBWiiaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMbI, NPHUBEIECHHBIMH B paboueil mporpamme
JUCIUATIITUHBI.

4. Bompocsl K 3K3aMeHY 10 AucuuninHe «MareMaTH4ecKUil aHaIu3»
IIpenen ¢pynkIMM B TOuke 1 Ha 6eckoHEYHOCTH. OTHOCTOPOHHHUE TIPENIEIBL.

2. Teopema 00 orpaHH4eHHOCTH (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 npesienoB GyHKIHH. TeopeMa 0 eAMHCTBEHHOCTH Npeera.

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

MWJIHIIHOHEPAX).

IlepBrlii 3aMeyaTeNbHBIN Ipenei.

[Ipenen cnoxxHo# PpyHKIMH (TOKA3ATH).

Beckoneuno 6omnpmmme ¢pyHknun. Teopema o cBSI3u OECKOHEYHO OONBIINX B OECKOHEYHO MabIX (yHKIIUH.

Ipenen nocnenosatensHOCTH. Teopema Beitepmrpacca (hopmynupoBka). Bropoit 3amMedarenbHbIN penen

10. CpaBHeHue OECKOHEYHO OONBIINX U OECKOHEYHO MajbIX (hyHKIMNA. OCHOBHBIC SKBHBAJICHTHOCTH.

11. HenpepsiBHOCTH dyHKIMH. Kitaccuduxarms Touek pazpoiBa. CBOWCTBA (QYHKIMH, HETIPEPHIBHBIX HA OTPE3KE.

12. TlpomsBomHast QyHKIMM B TO4Ke. TeopemMa O HENPEPHIBHOCTH (YHKINMH, HMEIOUIEH IPOU3BOAHYIO.
I'eomerpuueckuii cMpICIL.

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

14. TIpomsBoaHas CI0XHOM U 0OpaTHOH QyHKIMH. [[por3BOIHBIE MapaMeTPUIECKH U HESBHO 3aJJaHHBIX (DYHKITHIH.

15. BeBog popmMys TaGIUIEI TPOU3BOIHBIX.

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

17. uddepenunpyemocts hynkunn. Juddepenman. [IpousBoHbIe BHICIINX MOPSIKOB.

18. Teopema Posusi. ['eomMeTpuueckuii CMBICII.

19. Teopewma Jlarpanxa u Teopema Komrm.

20. TIlpaswuio Jlonuransa-bepraymnm.

21. ®dopmyna Teitnopa c ocrarouHsM wieHoM B popme [eano, Jlarpamxka.

22. ®opmyisl MakiopeHa aJisi OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMIA.

23. MOHOTOHHOCTb, 3KCTpeMyMbl. HeoOxommoe 1 10CcTaTOuHbIEYCIIOBHUS SKCTPEMYyMa.

24. BsINyKJIOCTh, BOTHYTOCTb rpaduka GpyHKIUU. ACUMITOTHI.

25. TlepBooOpa3Hasi, HeonpeAeNEHHbII HHTETPall U ero CBOWCTBA.

26. Tabmuna uaTerpasio. Hebepyimecs: HHTErpaIbl.

27. Mertona BHECSHHS 0] 3HAK quddepeHmaa.

28. 3ameHna nmepeMeHHOH. IHTErpupOBaHUE 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. Y HUBEpCcAIbHAs TPUTOHOMETPHYECKas T10/ICTaHOBKA.

33. HHTerpupoBaHue UPPAHOHAIBHBIX ()YHKIIUH.

34. Tlonstue WHTErpajJbHOM CYMMBI M OIpEAelIEHHOT0 uHTerpaia. Ieomerpuueckuii cmbici. Teopema
CYIIECTBOBAHUS ONPEEIICHHOTO HHTETpaa.

35. CaoiicTBa ONpeaeIEHHOrO HHTErpaa.

36. ®opmyma Hprorona-Jleiibauma. @OpMysbl HHTETPUPOBAHHMS 10 YacTIM W 3aMEHBI IIEPEMEHHOW IS
OmpeeNIEHHOTO WHTEerpara.

=



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.

O06BEéM Tena ¢ N3BECTHOH IUTOIMAABI0 TTonepeyHoro ceueHns. O0beM Tena BpameHus It GyHKINH, 3aJaHHON
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. OOmacTe ompeneneHus (QYHKIMH  HECKOJIBKHX
MepEMEHHBIX.

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

YacTtHble IPOU3BOAHBIE. | €OMETPUUECKUI CMBICIL

Jduddepenunpyemocts 1 nuddepennman GyHKINN HECKOJIbKUX NepeMeHHbIX. Heo0xoauMoe u qocTaTouHoe
ycnosue auddepeHnnpyeMocT GyHKINN HECKOIBKHUX ITIePEMEHHBIX.

IIpousBoaHbIE CTI0XKHON (PYHKINN HECKOJIIBKUX TIEPEMEHHBIX.

HesBuble pynkunn u ux auddepeHmupoBanme.

KacarenbHast TNIOCKOCTh ¥ HOPMaJTb K TOBEPXHOCTH.

YacTHble TPOM3BOJHBIC BHICIIMX MOpsakoB. dnddepeniuansl Boicmnx nopsaxkos. @opmyna Teitnmopa ms
(yHKIHIH IBYX TTEPEMEHHBIX.

DkcTpeMyMbl  (YHKIUE [BYX IepeMEHHBIX. HeoOXoauMoe U J0CTaTOYHOE YCJIOBHS CYIIECTBOBAHUS
skcTpeMyMa. HanboibIiiee 1 HAMMEHbIIICe 3HAUCHUE (DYHKIMK B 3aMKHYTOU 00JIACTH.

IIpon3BoHast o HaNpaBJICHUIO. [ paqueHT.

Ilepeuyens 3ana4 no AucuMIUInHe «MareMaTHYeCKMA AHAJIN3»

Haxoxnenue obmact onpeaeneHus QyHKINN

[ocTpoenue rpadMKoB AMEMEHTAPHBIX (QYHKIHN

IlocTpoenne KpUBBIX, 3aJaHHBIX TAPAMETPHUUCCKH

IlocTpoenne KpUBBIX B MOJSIPHBIX KOOPAWHATAX

Onpeneenue Mopsiika 0ECKOHEYHO OOJIBIITNX M OECKOHEUHO MaJIbIX BEJTHUNH
Haxoxenne SKBUBaIeHTHBIX OECKOHEYHO MANbIX (YHKIIHHA

[IpumMeHeHne SKBUBATEHTHBIX AJIS1 BHIYNCIICHHUS IPEAEIIOB

Brruucnenne npeienoB QyHKIHA B TOUKE U Ha OECKOHEYHOCTH

HUccnenoBanve QyHKIMIA Ha HEMPEPHIBHOCTH B TOUKE

0. Brraucnenne npou3BOIHOM CIIOKHON (PYHKIUA

1. Beruncnenue nporu3BOAHON MPOU3BEACHUS (yHKITHA

12. Bvluncienue mpou3BOJHON YaCTHOTO (PYHKITUIA

13. Haxoxnenne nuddepeHnmana GyHKIUA

14. IToctpoeHue KacaTelnbHBIX K KPUBBIM 3a/laHHBIM B AEKAPTOBBIX KOOPANWHATAX

15. HaxoxJieHHne KacaTebHBIX K KPUBBIM 33JJaHHBIM HESIBHO M TTApaMETPHUYCCKH.

16. BpruucieHue mpeesioB ¢ MOMOIIbio nmpasuia Jlonurans

17. Omnpenenenre NpoOMEXYTKOB MOHOTOHHOCTH TuddepeHuupyeMoit GyHKINU

18. Ompenenenue TOYEK JOKATBHOTO SKCTpeMyMa (YHKLIUU

19. Ompenenenrie MPOMEKYTKOB HANPABICHHS BBITYKIOCTH JBAXKIBI TUPPepEeHINPYEMbIX (YHKITUHA
20. IlpuBeneHne HeONpeAEICHHOTO HHTErpajia K TaOIMYHOMY BHILY

21. WHTerpupoBaHue 1o 4acTsM

22. VHTerpupoBaHue pallMOHATLHBIX (QYHKIIUH

23. BeruncneHne npoiIeHHOTO IyTH C MTOMOIIBIO OIPEJICIICHHOTO HHTErpaia

24. BpluncneHne miomajei Iiockux Gpuryp

25. Beluncnenne JUTHH JIyT ¢ TOMOIIBI0 ONPEIeICHHOI0 HHTETpaia

26. Beruncnenne 00beMOB Tell BpaIlleHHs ¢ IIOMOIIIBIO OIIPEJICICHHOTO HHTErpaia

27. Brruncnenrne HecOOCTBEHHBIE MHTETPAIOB 1-T0 poAa, MM ONpeeIeHUE X PACXOIUMOCTH
28. Brruncnenrne HeCOOCTBEHHBIE MHTETPAIOB 2-TO POAA, HIIH ONPEIeIeHUE X PACXOIUMOCTH
29. Haxox/ieHre 9YacTHBIX POU3BOIHBIX U AuddepeHranos SsBHO 3a1aHHbIX QYHKIUH
30. HaxosxaeHue 4yacTHBIX IPOU3BOAHBIX M JU(QEepPeHLINaTOB HESIBHO 3a1aHHBIX (PYHKLUIHI
31. HaxosxaeHue 4acTHBIX MPOU3BOAHBIX CIOXKHBIX (DYHKIIUHA

32. OmnpeneneHue KacaTeIbHOM U HOPMaJId K IOBEPXHOCTH

33. HaxosxaeHue 3KcTpeMyMOB (DyHKIHH HECKOIBKHUX MEPEeMEHHBIX

RBOONooO~MWNE



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET
Kadenpa naxxeHepHoil MaTeMaTUKH

IMacnopT KOHTPOJILHOM PAdOTHI

1o AucuuIuiMHe «MareMaTuueckuil anaiusy, 1 cemecTp

1. MeToauka OLEHKHU
KonTponbaass paboTa MpOBOIUTCS MO TeMaM. Tpeaesil W HENPEepPBIBHOCTh (QYHKIMH OIHOU
nepeMeHHO# (1Ba 3amanus); auddepeHraibHoe UCYUCIeHHe (QYHKIHH OJHON MepeMeHHON
(mBa 3amanus); auddepeHunanbHoe HcUHCIeHUE (YHKIHMA HECKOJIBKHUX IMEPEMEHHBIX (OJHO
3aj1aHue); MHTETPATbHOE MCUYUCIICHHE (QYHKIMIA OJHOW MepeMeHHOM (1Ba 3aaHus) U BKIIOYAET
7 3ajaHuii. BeIMONHSIETCS MICBMEHHO HAa OTACIBHBIX JTUCTaX BO BPEMs MPAKTUYCCKOTO 3aHSTHS.
J1omyCTUMO UCIIOJIb30BaHUE CITPABOYHOM JTUTEPATYPHI, KOHCIIEKTA JICKITUA.
2. Kpurtepum oneHKH
Kaxxnoe 3aganne KOHTPOJIbHOI paboThl oreHuBaeTcs B 2 O6amta (14 GamnoB 3a paboty)
B COOTBETCTBUU C MMPUBEIACHHBIMU HIKE KPUTCPUSIMHU.
KonrtponbHast pabota cyuTaeTcsi HEBbINOJIHEHHOM, €CIIM HEOOXOJMMBIC TPAKTUYCCKHE
HABBIKU Pa0OTHI C U3yYEHHBIM MaTepraIoM He cOPMUPOBAHBI, OOJBIITUHCTBO 3a/1aHuii (6oiee 3
3a/1a4) BBITIOJHEHBI ¢ omnoOkamu. Onenka cocrapiser 0-6 6amios.

Pabora BbINOJIHEHA HA MOPOTOBOM YPOBHE, €CIIH HEOOXOAUMBIEC TPAKTUYECKUE HABBIKH
paboThl C H3YYEHHBIM MaTepUaOM B OCHOBHOM C(OPMHUPOBAHBI, OOJNBIIMHCTBO 3aJaHUI
KOHTPOJIFHOM pPa0OTHl BBINIOJHEHO, HEKOTOPBIE BHIBI 3aJaHUN BBIOJHEHBI C OIIMOKaMH.
Onenka cocrasisier 7-9 6amios.

PaGoTa BbIONHEHa Ha 0a30BOM YpPOBHE, €CJIM HEKOTOpbIE IMPAKTHUYECKHE HaBBIKU
paboTHI C OCBOCHHBIM MaTepHuajioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE 3aaHUsT KOHTPOIBHOM
paloThl BBHINOJHEHBI, HEKOTOPBIE M3 BBHIMOJIHEHHBIX 33/1aHUl, BO3MOXKHO, COJEpKaT OLIMOKH.
Onenka cocrasisier 10-12 6amnos.

PaGoTta cuuTaercss BBINOJIHEHHOM Ha HNPOABMHYTOM YpOBHE, €CIH HE00XOAUMBIE
NPaKTUYECKHE HAaBBIKM PAa0OTHI C OCBOCHHBIM MarepuajioM c(HOpMUPOBaHBI, BCE 3aJaHUS
KOHTPOJIbHOM palOOoThl BBHIMOJIHEHBI, KAaueCTBO HMX BBIOJHEHHUS OLIEHEHO 4YHUCIOM OaioB,
ONMM3KUM K MakcuMalibHOMY (2 Gasuta 3a 3amauy). Onenka coctapisier 13-14 Gamos.

3. IIIkajiaa oueHkH

B o0mieil oueHke no JUCHUIUIMHE Oayabl 3a KOHTPOJBbHYIO pabOTy YUYUTBIBAIOTCS B
COOTBETCTBUHM C NpaBWIaMU OalIbHO-PEUTUHIOBONW CHCTEMBI, NPUBEACHHBIMU B paboueit
porpaMMme JAUCLUHUIIIUHBIL.

4. Tlpumep BapHAaHTAa KOHTPOJIBbHOMH padoThl

[,2 [
1. Beruucnouts npegen lim X +1+vx-5

xoo 4334 x —ax

X —2x-1
2. Beruucnure npemen  lim 5 =
x—>=1X" +4x° -5

3. Breruucnure f"(g} TUTST f(x):ecosgx.




4. Tlo npencrasnenuto GyHkuuu Gopmyinoii Teitnopa ykaxure BUI ee rpaduka B Majon
(x+D)* 2(x+1)°

OKPECTHOCTH TOUKH (Xg, Yg) : f(X)=4- + 0((X+1)5)

5. Haiinure jex cos(e* —2)dx.

6. Breluncaurs j dx

x2—3

z
7. HaiinuTe 9acTHYIO MPOU3BOIHYIO 2— byHKIMU z = y2 —cos(xy) B Touke M(-1; 2).
X



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
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa naxxeHepHoil MaTeMaTUKH

HaCHOPT IK3aMCHA
Mo AUCHUILIUHE «MaTeMaTHYeCKUil aHau3», 2 CeMeCTp

1. Meroauka oleHKH

DK3aMeH MPOBOJUTCS B KOMOMHHPOBAHHOW (opme: muchbMeHHas moaroroBka (90 MuHYT) ¢
UCIIOJIb30BAaHMEM KOHCIIEKTa JICKIIMA W YCTHOe coOecenoBanue. buner Qopmupyercs 1o
CIICTYIOIIEMY TIPABHITY: TEPBBIA BOIPOC BHIOMPACTCS M3 JMara3oHa BOMPOocoB 1-16, BTopoii Bompoc
U3 Juara3zoHa BonpocoB 17-36 (crmcok BOIIPOCOB MPUBEICH HUKE), TIEpBas 3a/1a4a BEIOUpACTCS U3
nuarazoHa 3amad 1-10, BTopas 3amauya BeIOMpaeTcs M3 auanazoHa 3amad 11-15 | tperes 3amada
BBIOMpaeTcsi W3 auanasoHa 3amad 16-20 (mepedeHp 3amad mpuBeAeH Hike). B xone sk3ameHa
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 CITydaiftHast 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 (mepeueHs 3a/1a4u IPUBEICH HUKE).

(I)OpMa 9K3aMCHAIIMOHHOI'O ourera

HOBOCHUBUPCKU I'OCYTAPCTBEHHbBIN TEXHUUYECKNUIN YHUBEPCUTET
®akynerer Ob

Bbuier Ne
K 9K3aMEHY M0 TUCHMIUINHE «MaTeMaTH4ecKuid aHaIu3»

1. Onpenenenue aBoiiHoro uHrerpana. CpoicTaa.
2. Yucnosble psibl. CXOIUMOCTb U CyMMa psijia, OCTAaTOK psizia.

3. Boblunmcnaute wuHTErpan _U (1+ xy) dxdy,D - npsMoyroabHHK C BepLIMHAMH A(—l; —1) ,
D
B(-12), C(L2), D(L-1)
4. Haiitu oOree perienne quddepeHinaibHoro ypapenus y' — ZL = =3
X

N

e8]
o -1.2(n-1
5. Haittu 00J1acTh CXOAUMOCTHU CTEIIEHHOTO psaa Z 2n 1X ( ) .
n=1

Yr1Bepxkaato: 3aB. kadenpoit UM npodeccop, Cene3nes B.A.
(moanuch)

02.04.2015



IIpumep Tecra auIs sx3amena

Bomnpoc 1. BeluucauTs HHTErpai IIZXZdedy, D npsivoyrombruk ¢ Bepumaamu A(0;0), B(3;0),

D
C(3;1) , D(O;l)
a. 9
b. -9
c. 3
d -3

Bompoc 2. Teno orpaHu4eHO MOBEPXHOCTIMHU Y = X, Y =2X, Z = X2 + y2, X=1,z=0. Yka3aTs unTerpan,
BBIUHCIISIFOIIANA 00BEM TOTO Tela.

1 2x x2+y2
a. jdyjdx j dz
0 X 0

1 2x
b. jdxj(x2+y2)dy
0 x
1 2
c. jdxj(x2+y2)dy
0 0
x2+y2
d

12
. J'dyjdx J' dz
0 0 0

2y

e. jdyj(x2+y2)dx
0oy

2

Bonpoc 3. BeUHCIATE HHTETpa I 2xdl mo otpesky AB, coepnmsomemy Touku A(2;4),B(6;4)

AB
a. 32

b. 16

c. -32

d. -16

i
Bonpoc 4. lnuna gyru Yy =C0OS X, JeKalas Mexly Toukamu ¢ abcuuccamu X=0 u X = E BBIYHCIISIETCS

C IMIOMOUIBIO MHTETpajia

T
2

a. J\/l+ sin? xdx
0

T
2
b. j 1+ cos? xdx
0
T
2
C. _[cosxdx
0
T
2
d jsinxdx

o

Bompoc 5. Beraucnauts uHTErpan I (X +1) dy Bmoss otpeska AB mpsiMoii Y =2X+5 0T Touku A(—2;l)
AB
o touku B(1;7)



a. 3
b. -3
c. 6
d -6
e. 0
Bonpoc 6. Beruncauts uHTerpan m XydX + (X — y ) dy B1onb KOHTYpa TpeyronbHIKa C BepIIMHAME
ABCDA
A(0;0),B(2;2), C(0;2), 06x01MMOMY B IIOJIOKHUTEILHOM HAIPABICHUN.
2
a. ——
3
b 2
3
4
c. —
3
g -2
3

Bomnpoc 7. Haiitu pemenue quddepeHuaibHoro ypaBHeHus Y = tg X, yI0BICTBOPSIOIICe HAauaIbHOMY
YCIIOBHUIO y(ZTC) =1.
a. y=1-In|cosx|
b. y=1+In|cosx|
1
C. y=—S
COS™ X

d y=2- 12
COS” X

Bormpoc 8. Beiopath criocod NOHMKEHUs HOpsIKa JuhPepeHINaTbHOIO ypaBHEH S (y')2 =y'+1lmu
ONPEEIUTh THI yPABHEHHS TI0CIIE IOHKEHHS TTOPSIKA

a. 3amena Y = p(X)

b. samena y'= p(y)

C. ¢ pa3eJsiiOIMMMUCS MepeMeHHbIMU
d. omHOpOIHOE
€. JMHeWHoe
f.  Bepuymiun
Bomnpoc 9. Haiitu o01iee pemieHue quddepeHimanbHoro ypapaenus y' —2y' —3y =0
A Yoo =CieX+Cre

b. Yoo =CieX +C,e
C. Yoo =(Ci+Cox)e™™
d. Yoo =(Cr+Cox)e™
Bompoc 10. Yka3ats BuJ 00111er0 perieHns ypasHenus Y +2y' +y =2e”
. Yo =€ (CL+Cox)+e XA
b. Yo, =€ (C +Cox)+e *Ax
C. You =€ (CL+Cox)+e A

d. Yo, =€ (CL+Cyx)+2e7*
Bompoc 11. Ykaxkute cxoaamuecs psiipl

0

X

n+4



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

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

Bormpoc 14. Paznoxuts Gpyskimo f (X) =x? In(1+ 2X) B psx MakinopeHa

© Ah2n
a. f(x):—z2 X ,XE(—%;%}

n=1 n
© AN N+2
b. f(x):—z2 X , xe[-11)
n=1 n
o (_ n+l An..2n
c f(x):z( )2 , x{—l 1)
o n 22
0 Ah N+2
d f(x)=- 2 x , XE[—E;EJ
= N 2 2

Bomnpoc 15. Ykaxwure Bup psaga Oypoe mist Gyaxmnun | (X) = xsin x?

E+Zan cosnx + by, sinnx, 3a, =0, 3b, #0

n=1

o0
a. Y bysinnx
]

Ha oTpeske [T, 1]

o0
2
b. + Y a, cosnx

n=1
c. @+ansinnx,a0¢0
2 n=1



2. Kpurepuu ouenkun
e  OrTBeT Ha PK3aMECHALIMOHHBINA OWJICT CUUTACTCS HEY/IOBJIETBOPUTEILHBIM, €CITU 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 HAa NMOPOrOBOM YpPOBHE, €CIH JaHbBI
OCHOBHBIC OINpEACICHUS M METOJbl PEIICHUS 3ajJay, HEKOTOpbIC 3aJa4d BBIMOJIHEHBI C
omunoOkamu. Ouenka cocrasiseT 20-25 0aiios
e OrtBer Ha HK3aMCHALIMOHHBIM OWJIET 3aCYUTHIBACTCA Ha 0a30BOM YpPOBHE, €CIU JIaHBI
ompezaeneHus, copMyITUPOBAHbI TEOPEMBI, YaCTUYHO TOKA3aHO WX IMPUMEHEHHE, KadeCTBO
BBITIOJTHCHUS. HM OJTHOM M3 3a7a4 HE OICHEHO HYJIEBBIM OaJllIOM, HEKOTOPBIC M3 BBITOJHEHHBIX
3a/1a4, BO3MOXKHO, coaepkaT omuoku. OueHka cocrabiser 26-34 6amion
e OrtBeT Ha SK3aMCHAIIMOHHBIA OWJICT 3aCUMUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH JaHbI
ompezaeneHus, cPoOpMyIUPOBaHbl U YaCTUYHO JIOKA3aHBl TEOPEMBI, MOKA3aHO UX MPUMEHEHHE,
MpaBUJIBLHO pelieHbl 3a1aun. OneHka coctaBisieT 35-40 6ayoB.
KpuTtepuu oneHKu TecTa
Kaxxnoe 3amanue tecra onieHuBaeTcs 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 BBHITOJTHCHBI

¢ omOkamu. OneHka coctaBigeT 8-13 0auioB

e OTBeT Ha TECT 3aCUUTHIBACTCS HA 0A30BOM YPOBHE, €CJIH JaHbBI MPAaBUIIBHBIC OTBETHI HA BCE

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

e OTBeT Ha TECT HAa MPOJABUHYTOM YPOBHE HE MIPEITYCMOTPCH.

3. HIxkana oueHku

B 00weit onieHke no JUCHUILIMHE 3K3aMEHALMOHHbIE OalljIbl YUUTHIBAIOTCS B COOTBETCTBHUHM C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, TPHUBEIEHHBIMH B pabodell mporpamme
JTUCIUIUINHBI.

4. Bomnpocsl K 3K3aMeHy 10 AMCHUIIMHe «MaTeMaTHYeCKHil aHATIU3»

Omnpenenenne N1BOMHOrO UHTErpana. Teopema CylecTBOBaHHS JBOWHOTO HHTErpaa.
Onpeaenenue ABoitHOro nHTerpana. CBoicTBa.

Brruucnenne 1BoitHOro HHTETpasia (CBEJACHUE K TIOBTOPHOMY UHTETPATY).

3aMeHa MEpPEeMEHHBIX C HCIIOJIb30BaHUEM HOJSIPHOH M OOOOLICHHOW TMOJISIPHOW CHUCTEMBI
KOOpIMHAT.

Tpoiinoit uaTerpan. CoiicTBa. CBeficHHE K TOBTOPHOMY HHTETPATY.

TpoiiHoti wuHTerpan. 3ameHa mepeMeHHbIX. LlwimHapudeckas u chepuueckas CHCTEMBbI
KOOpJMHAT.

IIpunoskeHns NBOMHBIX U TPOMHBIX UHTETPAJIOB.

KpuBonuneitnsrit uarerpan I pona (mo anuae ayru). CBoiicTBa, BEIUMCIEHNE, TPUMEHEHNS.
Kpusonuneitnsiii naterpan Il poga (o xoopaunatam). CBOWCTBaA, BRIYUCICHUE JUISI ITIOCKOW U
MIPOCTPAaHCTBEHHON KPUBOH.

10. KpuBonuneitapiii naterpan Il poma (mo koopauHaram). 3amava o padOTe MEPEMEHHOW CHIIBI
BJIOJIb KPUBOM.

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

12. Iuddepennunansaplie ypaBHeHHs mepBoro nopsiaka. 3agada Komm. Teopema cyliecTBOBaHUS H
€MHCTBEHHOCTH penleHnd 3agadn Komm.

13. duddepenuunansaple ypaBHEHHs TEPBOrO MOPsAAKA: C Pa3AeIIIOIMMUCS TIEPEMEHHBIMH, B
nmoJiHbIX nuddepeHImanax.

14. Ognoponuble nudepeHInaNbLHBIE YPaBHEHHS IEPBOTO TOPSIKA.

15. Iuddepenuunansaple ypaBHEHHUS! MEPBOrO MOpsAKa: JHHEHHbIe, bepHynmu. Meron Bapuauuu
MPOU3BOJIBHOM MOCTOAHHOM.

16. IuddepeHumaipHple ypaBHEHHS BBICIIMX MOpsAAKoB. 3amada Komm — o0miee W 9acTHOE
pelienys. Y paBHEHUs, JOITyCKalOINe NOHMKEHNE OpsAKa.

oo rwbdpE

© o N



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

18. Jluneitnbie onHOopoaHbIe AU depeHaIbHbIe ypaBHEHHUS ¢ IOCTOSHHBIME K03 puientamu.

19. Jluneiinple HeomHopoansle auddepeHuuanviele ypaBHeHHs. CTpykTypa pemenus. Meroq
BapHaIy NOCTOSHHBIX (U1 yPaBHEHUSI BTOPOTO HOPSIIKA).

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

21. HopmaineHas cucteMa aupepeHInaIbHbIX ypaBHEHNH. MeToI NCKITIOUSHHS PEIICHNS CUCTEMBI.

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. Psagpl ¢ monoxxutenbHBIME wieHaMu. [IpusHak lamambepa, panukanbHbii npruzHak Kormm.

27. Psapgpl C MONOKUTENBHBIME WieHaMu. VIHTerpanbHblil npu3Hak Komm.

28. 3HakomnepeMeHHbIC U 3HaKouepeayomuecs psasl. Teopema JleliOHuIa.

29. Psagpl ¢ MpOW3BOJIBHBIMHU WieHaMU (10 3HaKy). CBoWCTBa aOCONIOTHO W YCJIOBHO CXOISIIHAXCS
PsLIOB.

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 MaknopeHna. Pasnoxuts dynkiun In(1+X), arctg X B psim MakiopeHa. Ykaszath
001aCTh CXOANMOCTH.

34. OproronanbsHble cucteMbl GpyHKIHid. Psan @ypee Ha [-,7], [, I]. Teopema Jupuxie.

35. Pan @yphe 1i1st nepruoguuecKuX QYHKIUMA, ISl YeTHBIX U HEYETHBIX (PYHKIIHH.

36. Psan @ypbe B KOMILIEKCHO#H (opme.

Ilepeyens 3aga4 no gucuumnHe «MareMaTH4eCKU aHAJIN3»

1.Beruucnenue ABOMHBIX HHTETPAJIOB IO NPSMOYTOJIbHOM 001acTH

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 MAacChl M KOOPJIUHAT IIEHTPA TSIKECTH C TOMOIIBIO TPOHHBIX
WUHTETPaIOB

6.Brrunciienne KpUBOIMHEHHBIX HHTETPajoB 1-ro poaa

7.Bbranciienue JUH U Macc IyT ¢ IOMOIIbIO KPUBOJIMHEHHBIX HHTETPaioB 1-ro poaa

8.BrIunciieHHe KPUBOJIMHEHHBIX HHTETPAJIOB 2-T0 pojia

9.Brrunciienue mwiomanei miockux Guryp, padboTel NEPEMEHHON CHIIBI C TOMOIIBIO KPUBOJIMHEHHBIX
MHTErpaJIoB 2-TO pona

10. TIIpumenenue popmysbl ['pruHa /Ui BEIMHUCICHUS KPUBOJIMHEHHBIX HHTErPAIIOB 2-TO poJia

11. Haxoxzaenue oOmiero pemeHus 1 pemenus 3agaun Komm s quddepennmanbHbIx ypaBHeHHHA
1-ro mopsaka

12. Pemrenue ypaBHEHUH, JONMYCKAIOIINX MTOHWKEHHE TIOPSIKA

13. Pemrenue NMUHEHHBIX OMHOPOTHBIX AU(DHEpeHIINATBHBIX YPaBHEHHI 2-TO U BBICIIETO TOPSJIKA C
MOCTOSIHHBIMH KO3 puLinenTamu

14. Pemenue MMHEHHBIX HEOIHOPOAHBIX U PepeHINANTBHBIX YPABHEHUH 2-TO U BBICILETO MOPSIKA C
NPaBOH YaCThIO CIIEIMATBHOTO BUIA

15. Pemenue cuctem TUHEHHBIX AU depeHIanbHbIX YpaBHEHUH

16. HccnemoBaHue cXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSIOB

17. HccnenoBanue abCOMIOTHON M YCIIOBHOH CXOAMMOCTH 3HAKOYEPEAYIOIIUXCS PSIIOB

18. OmnpenencHue 001aCTh CXOAMMOCTH CTEIICHHBIX PSIIOB

19. Pasznoxenue pynkuuii B psinsl Teiinopa u MakmnopeHa

20. IIpencraenenue pyukuuii psagamu Oypre



DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET
Kadenpa naxxeHepHoil MaTeMaTUKH

IMacnopT KOHTPOJILHOM PAdOTHI

o AUCHUIUIMHE «MaTeMaTuuecKuil aHaliu3y», 2 CeMEeCTp

1. Meroauka oueHKH
KontponbHas pabora MpPOBOJUTCS MO TeMaM: KpaTHbIE M KPUBOJWHEWHBbIC WHTErpajibl (Tpu
3afganns); auddepeHInanbHbIe YypaBHEHUS (1Ba 3a1aHus); psabl u psaasl Dypbe (1Ba 3a1aHus) U
BKIIOYaeT 7/ 3ajaHuii. BBIMOTHSAETCS MHCBMEHHO HAa OTAEIBHBIX JUCTaX BO BpeMs
MPAKTUYECKOro 3aHATUA. J[OMyCTHMO HCIONb30BaHHE CIPABOYHOM JUTEpaTyphl, KOHCIEKTa
JIEKIUH.

2. Kpurtepum oneHku

Kaxxnoe 3aganne KOHTPOJbHOM paboThl onieHUBaeTcs B 2 Oasuia (14 6amioB 3a padboty)
B COOTBETCTBHH C ITPUBEACHHBIMH HIDKE KPUTEPHAMH.

KoHnTtposibHast pabota cuyuTaeTCsi HEBBINOJHEHHOM, €CIT HEOOXOIUMBIE NMPAKTHUYECKUE
HABBIKU Pa0OTHI C U3yYEHHBIM MaTepuaIoM He chOPMHUPOBAHBI, OOJIBIIMHCTBO 3a/1aHuil (6oiee 3
3aJ1a4) BBIMOJHEHBI ¢ omrrmOkaMu. OrieHka cocraiisger 0-6 6amios.

Pabora BrITIONIHEHA HA MOPOTOBOM YPOBHE, €CITH HEOOXOMMBIC MTPAKTUICCKIE HABBIKH
paboThl C W3YYEHHBIM MAaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO 3aJaHHIA
KOHTPOJIBHOH pabOThl BBIMOJIHEHO, HEKOTOPHIC BUIBI 3aJaHHWI BBIMOJIHEHBI C OIIMOKaMH.
OreHka cocTtaBisieT 7-9 0aylios.

Pabora BbimonHeHa Ha 0a30BOM YpOBHE, €CJIM HEKOTOpbIE IPAKTUYECKHUE HAaBBIKU
paboThl C OCBOCHHBIM MaTepuanoM CHOPMHPOBAHBI HEJOCTATOYHO, BCE 3a/laHUSI KOHTPOJIbHOU
paboTHI BBHINOJIHEHBI, HEKOTOPBIE W3 BBITIOJHEHHBIX 33JaHUN, BO3MOXKHO, COJEPIKAT OIIMOKH.
Onenka cocrasisier 10-12 6annos.

Pabora cumTaercss BBHINOJHEHHOW HA MPOABHHYTOM YpPOBHE, €CIIM HEOOXOIMMEIC
NPAaKTUYECKHE HAaBBIKM DPA0OTBI C OCBOEHHBIM MaTepuaioM c(hOPMHUpPOBaHbI, BCE 3aJaHUs
KOHTPOJILHON palOOTHl BBIMIOJTHEHBI, KA4YeCTBO HMX BBITOJHEHHUS OLEHEHO 4YHCIOM OaioB,
OJIM3KUM K MakcUMabHOMY (2 6asuia 3a 3a1a4y). Ouenka cocrasiser 13-14 Ganos.

3. kajaa oueHKH

B oOwmeil omneHke nmo AMCHUIUIMHE Oalibl 3a KOHTPOJIbHYIO paboTy YUYUTBIBAIOTCS B
COOTBETCTBUU C MpaBuUiaMH OaNIbHO-PEUTHMHIOBOIl CHCTEMBI, MPUBEACHHBIMU B paboueit
IIpOrpaMMe JUCLHUIIINHBIL.

4. Tlpumep BapMaHTAa KOHTPOJILHOM pPadoThI

1. Berumcaure gBoiiHoii mHTerpan  [[(3x—2y)dxdy mo u306paxkeHHOW ~o06nacTH:
D

2. Bprauciute o0BeM Tena, OTPaHUYEHHOT O MTOBEPXHOCTIMH

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



BbIaucanTh HHTErpa: I(l— xz)ydx+ x(1+ yz)dy, L:x%+ y2 =R2.

L

Haiitu pemenne nuddepeHmanisHOro ypaBHeHus Y’ = Jx, YIOBJIETBOPSIOLIEE

HA4YaJIbHOMY YCJIOBHIO y(l) =1.

" _ 3x
Pemure ypaBHeHune y'-9y=2e

Pasznoxute Gpynkiuio In X B psa Teidaopa B OKpeCTHOCTH TOUKHU X = 4

o0
HccnenoBaTh Ha CXOUMOCTD Psiji Z —arctg

n=1" ﬁ



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] :



