PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadheapa BbiCLLE MaTEMATVKN

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

PABOYAS ITIPOTPAMMA YUEBHOH JIUCIHHITJIMHDBI
MareMaTHYeCKHH AHAIH3

Ob6pasosartenbHas nporpammMa: 09.03.03 MpuknagHas nHpopmaTuka, npoduns: MpuknagHas
NH(OPMATMKa B 3KOHOMUKE

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

Cemectp
Ne Bupg geatenbHocTn 1 2
Bcero 3a4eTHbIX efuHULY
1 5 3
(KpeauTtoB)
2 | Bcero yacos 180 |108
3 Bcero 3aHATWIN B KOHTAKTHOW 116 |78
thopme, yac.
JNekumm, yac. 54 36
MpakTuyeckKune 3aHATUA, Yac. 54 36
NabopaTtopHble 3aHATUA, Yac. 0 0
7 M3 HUX B aKTMBHOIA 1 20 0
WHTEPaKTUBHON (hopMe, yac.
ATTecTaums, yac. 2
KoHcynbTaumm, yac. 6 4
10| CamocTosTeNibHas paboTa, Yac. 64 30
Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
1 paboTa, PI'3, noarotoBka K KOHTP.| KOHTP.
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3

Hosocnbupck 2017
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YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMATUKMN 1 BbIYNCIUTENBHOM TEXHWUKK, NPOTOKON Ne 6 oT 21.06.2017
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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna ®@IOC: OIIK.2 cniocoGHOCTH AHAIHM3HPOBATH COIUAILHO-YKOHOMIYIECKHE 32/1a4H U IPOIECCHI ¢
NpHMeHeHHEeM METOA0B CHCTEMHOr0 AHAIN3A H MATEMATHYECKOT0 MOJCTHPOBAHNS, ¢ YaACHIU CAEOVIOUIUX
pe3yibmanioe ooyueHun:

32. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANIbHBIX Pa3Ae/ioB MaTeMaTNKN B 06beMe, HEOGXOAMMOM Ans
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy
NPOGeCCMOHANbHOI AEATENLHOCTY

34. 3HaTb NPUPOLY BOHUKHOBEHWS MOTPELLHOCTEN NPW NPUMEHEHWI MATEMATNYECKUX MOZENEN 1
He06X0AMMOCTM OLIEHMBATL NOTPELLHOCTL

36. 3HaTb YHUBEPCA/IbHOCTb MaTEMAaTUYECKNX METOA0B B NMO3HAHNW OKPYXaloLEr0 MUpa

y4. YMETb UCMNO/1b30BaTb 3/IEMEHTbI MaTeMaTUYeCKO NIOTUKN A4 NOCTPOEHUA Cy)K,lJ,EHI/IVI N NX AOKa3aTE/IbCTB

y6. YMETb MPUMEHATb OCHOBHbIE METOAbI MaTEMaTUYECKOI O arnnaparta B MaTeEMaTU4YECKNX MOAENAX 006BEKTOB U

NpoLIECcCoB
2. TpeboBaHuss HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUMINHbI
Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncunnInHbI no ypoBHAM OCBOEHUA (I/IMETb CDOprI opraHumsaunn
npeacTaBrieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUI

MaTemaTunyecKknii aHanu3

OlK.2.32 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0AMMOM /1A BNafeHsi MaTeMaTUYecKMM annapaTom A1 06paboTKM UHpopMaummn 1
aHann3a faHHbIX B 0611aCTV NPOGeCCMOHaIbHOWN AeATENBbHOCTH

1.0 npeameTe MaTeMaTUIECKOI0 aHAIIN3a U €10 MecTe B MaTeMaTHIECKUX HAayKaxX; Jlekuyu; MNpakTuYecKme 3aHATUS;
CamocTosTensHas pa60Ta

2.0 BO3MOXHOCTSX IPUMEHEHU N MaTeMaTHIECKOIO aHalli3a B S KOHOMUIECKHUX Jlekuyu; MNpakTuYecKme 3aHATUS;

JAUCIHINIHHAX. CamocToaTenbHas pabota

3.0CHOBHBIE IIOHAITHS TEOPUU MHOMXKECTB, MATEMaTHICCKYIO CUMBOJIUKY Jlekuyu; MpakTuyeckme 3aHATUS;
CamocTosTenbHas paboTa

4. TIOHATHS ¥ CBOMCTBA TCOPHH IIpe IeIoB (PYHKIHIH 1 ITOCTIe I0BATeIEHOCTEH; Jekupyu; MpakTuyeckme 3aHATUS;
CamocTosaTenbHas paboTta

5.cBoMCTBa HEPEPLIBHBIX (DY HKIIMHA; Nekunn; MNpakTrnyeckume 3aHATUS;
CamocTosTensHas paboTa

6.0CHOBHBIC OIIpEeICIEHNI U TEOPEMEI ﬂH(l)(pepeHHI/IaHbHOFO U UHTETPalIbHOTO ﬂeKLI'I/II/I; rlpaKTI/ILIECKVIe 3aHATUA,

ACTUCTICHAS (DYHKITAH OHON M HECKONBKAX ITePEeMEHHBIX, CamocTosTeNnbHas paboTa

7.0CHOBHBIC THITE! (P (HepEHITHATBHBIX yPaBHEHIIA, Nexuyn; MpakTUYeCKne 3aHATUS;
CamocTosaTensHas paboTa

8.HpI/13HELKI/I CXO TUMOCTH THCTIOBBIX U prHI(IIHOHaJTBHLIX PAIOB. ﬂeKLU/II/I; ﬂpaKque(:Kme 3aHATUS;
CamocTosTenbHas paboTa

9. BBITIONHATH aJ‘II’e6paI/ItIeCKI/Ie OIIepanum HaJl MHOXKECTBaM U, neKLI'MVI; ﬂpaKquECKme 3aHATUS;
CamocTosTeNbHas paboTa

10. BEIMHACISATE TIpeIeBl TIOCIeIOBaTeIbHOCTE Y U DYHKITHIA, Nexuyu; TNpakTUYecKue 3aHATUS;
CamocTosTeNbHas paboTa

11. updepernupoBaTh (PYHKIAN OTHOU U HECKOIBKIX ITEPEMEHHEIX Nekumn; MpakTUYecKne 3aHATUS;
CamocTosTenbHas paboTa

12 . BBEIUHACISITE HpOCTeﬁIHHe HHTETpallbl; .ﬂeKLI'I/IVI; |'|paK'|'|/|L|eC|(y|e 3aHATUS;
CamocTosTensHas paboTa

13.uccrneioBaTh Ha CXOAUMOCTh HECOOCTBEHHBIC UHTETPAaJIbl U PSIbL, ﬂeKLI'I/IVI; ﬂpaKqueCKme 3aHATUS;
CamocToaTenbHast paboTta

14 pemats nunetinsie auddepernuansase ypapaeans | u 11 mopsiika; Nexumn; MpakTUYeCKMe 3aHATUS;
CamocToaTenbHast paboTta

154HCCJ16,Z[OBEITI> dJYHKI_U/H/I OﬂHOﬁ ¥ HECKOJIILKUX NMEPEMEHHBIX, B TOM YHCIIE C ﬂeKLU/II/I; rlpaKTVlLIECKVle 3aHATUS;

HOMOIIBIO  TIPOU3BOTHEIX, CTPOUTH TpaduKu (PYHKIMH OTHOM IepeMeHHOH. CamocTosTeNnbHas paboTa




16.HepeBoz[a I/I_H(pOpMEILII/II/I C S3bIKa KOHI(pe’I‘HOﬁ 3aJla9M Ha SA3BIK MaTEMaTHICCKHUX
CHUMBOJIOB U IIOCTPOCHUS MaTEMaTHUIECKUX MOI[BHCf/i HpOCTeI‘;HI[I/IX CHCTEM H
IPOIECCOB B €CTECTBO3ZHAHWHN U TEXHUKE,

Nekunn; MNpakTuyeckme 3aHATUS;
CamocTosTenbHas paboTa

OIlNMK.2.34 3HaTb NpMpoAY BO3HUKHOBEHWNS NOrPELLHOCTEN MNP NPUMEHEHUN
MaTemMaTn4eCKNX Moaenen U Heo6X0AMMOCTM OLEHUBATL MOrPeLLIHOCTb

17.861060poM MeTO/Ja peIIeHus 3a1ad

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

OrlK.2.36 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOA0B B
Mupa

MO3HaHN OKPY>XatoLLEero

18 YHUBEPCAJIBbHOCTE MaTMETO IOB

Nekumm; MNpakTUyeckme 3aHATUS,
CamocTonTeNbHas paboTa

OlK.2.y4 ymeTb UCNO/b30BaTb 3/1EMEHTbI MaTEMaTMUYECKOW JTOFTMKW [/151 NOCTPOEHNS

CYXXAEHWI 1 UX 1I0KA3aTENbCTB

19.BxmoYaTh JIOTHKY

JNekumm; MNpaKTUYecKme 3aHATUS,
CamocToaTenibHas paboTa

OlNK.2.y6 ymeTb MPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annapara B

MaTeMaTUNYECKNX MOAENAX 06BLEKTOB U MNpoLEeccoB

20.mpuMeHITH MaTalmapar

Nekumu; MNpaKTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

3. Cofiep>xaHue 1 CTPYKTypa y4ebHO ANCUNNNINHbI

Tabnuua 3.1
CcbINKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaTbl YyebHas aesiTeNlbHOCTb
hopmbl, Hac.
0byyeHus

CemecTtp: 1

AvpakTnyeckas egnHuLA: BBefeHEe B MaTeMaTUYeCKUii aHanms. AuddepeHumanbHoe cHmcieHume.

1. MHOXecTBa. 0 1 1,2

MpocnyLwimBaHme nekuuu.
Pehnekcus.

2. MHOXecCTBa [1efiCTBUTE/NbHBIX W

MpocnylwimBaHme nekuun.

0 1 2,3 3HaKOMCTBO CO crielmanbHO
KOMMJIEKCHBIX YKCen. -
NINTEPaTypoil.
3. yHKLUN 1 CNIOCOGBI UX 0 1 3,4 MpocnyLumBaHmne nekuunu.
3afaHuns.
4. KnaccVMQJMKaLMﬂ 3NeMeHTapHbIX 0 1 4.5 PedhneKcus.
(YHKUMIA.
5. Mpegen umcnosoit 0 2 56 MpcnywmeaHme Nekumm.
nocnefoBaTe/ibHOCTH. ' Pethnekcus.
MpocnyLumBaHme nekuuu.
6. Mpegen gyHKUMN. 0 4 6,7 PechneKcis.
7. BM 1 BB (hyHKUMWM, NX CBOMCTBA 0 2 78 MpocnyLwimBaHme nekuuu.

N NPpUMeHeHKe.

OG6cyXeHre MaTepuana.

8. HenpepbIBHOCTb (DYHKLMN B
Touke. Onepauum ¢ 0 2 8,9
HEeMNpepbIBHbIMU (DYHKLUAMM. .

MpocnyLumBaHme nekuuu.
Pa3bop npumepos.

9. Knaccuthmkaums paspbiBoB

MpocnyLwimBaHme nekuuu.

0 2 13,14, 15, 8
(yHKUMN. Pas3bop npumepos.
10. Tlpou3BoaHas v pudppepenyyan 10, 11, 12, 13, |[MpocnyumsaHne nekunu.
(hyHKumW. Mpasuna 0 4

14,15 3anucb Tabnuupbl MPOU3BOAHLIX.

AndgdepeHUmMpoBaHmns .
11. Teopembl Ponng, SlarpaHxa, MpocnylimBaHme nekuun.

0 2 1
Koww. Pedpnekcms.
12. ®opmyna Telinopa. 0 4 1 [ pOCAYLUMBAHIE NEKUAM.

Pehnekcus.




13. MNpaswuno bepHynnn-Slonutans.

MpocnyLumBaHue NexLum.

. < 0 2 1
PackpbITvie HeonpeaenéHHOCTeN. Pazbop npumMepos.
14. Y6blBaHUe, BO3pacTaHue, 0 2 3 MpocnylimBaHme nekuun.
3KCTPEMYM (PYHKLMN. Pa3bop npumepos.
15. BbINyKNOCTb, BOTHYTOCTb, MDOCTVLLNBAHME NeKLMN
TOYKM nepernba rpadurka 0 2 4 pocny Hnn.
Pazbop npumMepos.
(yHKUMN.
16. MNonHoe nccnefoBaHme 0 4 2 MpocnywimBaHme nekuuu,
(hYHKLMIA 1 NOCTPOEHMe rpadnKoB. pa36op npumMepos. Pednekcms.
AvpakTnyeckas eguHnua: VIHTerpasbHoe ncHmncneHme
17. MNepBoo6pazHas 0 2 6 MpocnywimsaHme
HeonpeAeNéHHbIA MHTerpan nekumn.Pethnekcus.
18. OCHOBHbIE MeTo/bI 0 2 10 MpocnywimBaHme nekuuu.
WHTErpMpOBaHnNs yHKLNIA. Pa3bop NpumepoB.
19. OCHOBHbIe Knaccol 0 2 3 MpocnywimBaHme nekuun.
NHTErpupyembIx DyHKLMWI Pehnekcus.
20. OnpeaenéHHbIin MHTerpan . MpocnywimBaHme nekuuu,
< 0 2 3
CsowucTaa. Pehnekcus.
21. NuTerpan ¢ nepeMeHHbIM MDOCAVLLNBAHME NeKLMN
BepXHUM npegenom. dopmyna 0 2 1,2 Pe%onel)(/cm HAu.
HbtoToHa-/1einbHMLa. '
22. HeCO6CTBEHHbIE UHTErpasibl. MDOCAVLLMBAHME NeKLM. Pabo
OnpegeneHne.lNMpu3HaKu 0 2 1 pocny Hna. P
NpUMepoB.
CXOLMMOCTU.
23. AGCONOTHas 1 YCOBHAS MDoCIVLLIMBARME NEKLUM
CXOAMMOCTb HECOOCTBEHHbIX 0 2 4 pocny Hia.
Pa3bop npumepos.
WHTErpasios.
24. PelleHue 3a4a4 reoMeETPUM U MDOCAVLLNBAHME NEKLMN
(OM3MKN C NOMOLLLbHO 0 2 14 pocny H.
~ Pa3bop NpumepoB.
onpesenéHHOro NHTerpana..
25. ViHTerpasbl, 3aBUCALLME OT MDOCAVLLMBAHME NeKLMN
napameTpa. ["'amma- 0 2 16 pocry Han.
Pehnekcus.
N-63Ta-PyHKUUN.
CemecTp: 2
AvpakTndeckas eguHuua: PYHKLMN MHOTUX NEPEMEHHbIX
1, 17,18, 19, 2, |[MpocnywinsBaHne nekumu.
54, ®YHKLMMU MHOTUX NepemMeHHbIX 0 12 20, 3. 4 Pa360p NPUMENOE.
AunpakTndeckasn eguHuua: AnddepeHumanbHble ypaBHEHUS.
55. AnddepeHumansHble 0 12 10, 11, 5, 6, 7, |[MpocnywimsaHne nekumu.
ypaBHEHUS. 8,9 Pa3bop npumepos.
AvpakTndeckas egnHnya: Paabi
11,12, 13, 14, |[MpocnywinsaHne nekumu.
56. PAfp! 0 12 15, 16 Pa3bop Npumepos.
Tabnuua 3.2
CcCbI/IKN Ha
< | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUI Yachbl pe3ynbTaTbl YyebHas feATeNIbHOCTb
(popmbt, Hac, 06y4eHus

Cemectp: 1

AvpakTnyeckas eqnHMLA: BBefeHE B MaTeMaTUYeCKUiA aHanms. AuddepeHumanbHoe ucHncieHme.




1. KomnnekcHble uncna v aencTans

3aHATUE B hopMe AUCKYCCUN.
YCBOEHME MOHATUA KOMMEKCHOro
yncna. PelleHne 3adad,

HaZ HAMI 1,2 BK/IHOYAIOLLMX asirebpanyeckme
' onepaumun Hag KY. PaboTa
CTYAEHTOB Y JOCKU 1
WHIOHBHAYaNbHO.
W3yueHwe cBoicTs
2. AnemMeHTapHbIe PYHKLUN. 3/1eMEeHTaPHbIX (YHKLNIA.
XapaKTepucTUKN NoBeeHuns 2,3 PeLeHve 3aga4 Ha
(hyHKUMA. nccnefoBaHne NoBeAeHUs
(pyHeumir. MposepoyHas CP.
3. MocTpoeHwe rpathKos hyHKLMI Onpoc no Teopun .PeLlieHmne
B 1€KaPTOBOI M NONSIPHOMN 3,4 3a/ady no Teme.
CUCTEMAX KOOPAMHAT. CamocTonTenbHas pabora.
Mposepka v pasbop 43.
5. Mpepen gyHKuuy. 4,5 PelueHue 3aaa4 no Teme.
3ameyaTenbHble npeaensbl.
CamocrosTenbHas pabora.
6. CpaBHeHve BEM. BbluncneHune 109 Pa3bop [3. PelleHne 3aaad no
npeaenos ¢ NOMoLLbo BM. ' Teme. CP.
7. HenpepbIBHOCTb Mposepka A3. Onpoc no
(hyHKUuMK. Knaccugurkaums Touek 10, 11 Teopuu. PellieHue 3afady no
paspbiBa. Teme.
8. HenpepbIBHOCTbL (hyHKLMIA Ha PeLuenme 3a/jaq no Teme .
oTpeske 3,4 KoHTposnbHasa paboTta no Teme
' "BBEAEHUVE B AHANN3".
3aHATMe B hopMe AUCKyCCUM.
AnddepeHumpoBaHne GyHKLNI
9. MNpownssogHas u guddepeHuman. 14 15 16 |Cvcnonb3osanmem Tabnmu,
TexHuKa gudgepeHUMpoBaHmns. T OcBOeHME OCHOBHBIX MPaBuII
BbIYMCNEHNA NPOU3BOAHBIX 1
AnddepeHUmnanos.
10. MNpasuno bepHynan-Slonutans. 3aKpen/ieHie TexHuKiA
AndgdepeHUmnpoBaHms. PellieHne
3afaun Ha npumeHeHue 1,2
NPOVM3BOIHON M AVdDepeHiana 3afiay no teme. NMposepoyHas
' paboTa.
12. Y6bIBaHUe, BO3pacTaHue un 23 Pa3bop/13. PelwleHue 3aaay no
3KcTpemymbl ®I. ' Teme. CP.
3aHATUE B hopmMe AUCKYCCUN.
14. O6wwMiA NnaH nuccnefoBaHNs 23 Mposepka 3. PelueHue 3aaa4
(hYHKLMM 1 NOCTPOEHME rpaduka. ’ Ha NocTpoeHue rpanKoB
(DYHKLMNA.
Anpaktundeckan egnHmnua: VIHTerpasibHoe NCUYmCeHn
3aHATMe B popMe AnCKyCCUM.
15. MNepBoo6pazHas 1 MHTerpmpoBaHue no Tabnuuge.
HeonpeAenéHHbIN NHTerpa. 34 PeLLieHve 3a4a4 Ha OCHOBHbIE
OCHOBHbIe MeTObI ' MeTOAb! NHTErPUPOBAHUA
NHTErPUPOBaHNS. (HerocpeCTBEHHOE, 3aMeHO
NepeMeHHO 1 NO YacTam).
16. VIHTErpupoBaHie 3aHATMe B popMe AnCKyCCUM.
o MpoBepKa 3HaHUA TabnnLibl
pauvoHa/IbHbIX Ap0o6eit 1 3,4
o NHTerpanos. PeLLieHve 3a4a4y no
TPUTOHOMETPUYECKMX BbIPQXKEHUN. Teme.
3aHATUE B popmMe AUCKYCCUN.
17. VikTerpuposaive 11,12,13 Mposepka A3. PelueHue 3aaa4

MPPaLMOHAbHbBIX BbIPAXKEHNIA.

Nno TeMeE.




18. OnpeaenéHHsbIi
nHTerpan.dopmyna

Pa3bop [3. PelleHue 3aga4 Mo

HbtoToHa-/1einbHuLa. BbluncneHme 0 4 1,2,3
o o Teme. CP.
OW 3ameHoOI nNepeMeHHO 1 Mo
4acTAM.
19. HecobcTBeHHbIE UHTErpasibl | 1 ONDOC 110 TeoDpWM. PelLieHie
Il poga. CxogumocTb. Teopemsl 0 4 1,2,3,4 P pvn.

CpaBHEHUA.

3afady no teme. CP.

CemecTp: 2

AnpakTnyeckas egmHnLa: OYHKUUM MHOTUX NePeMEHHbIX

44. GYHKUUM MHOTUX NepeMeHHbIX

12

1,17, 18, 19, 2,
20,3,4,5,6

PelleHne 3agay no Teme.
WccnenoBaHme QYHKLUN MHOTUX
nepemMeHHbIX

AnpakTuueckas equHnua: AudhepeHumnanbHble ypaBHEHNS.

45. OndpdpepeHumancHble 10,11, 12, 7, 8, |PeLueHne 3aa4 rno Teme.
0 12

ypaBHeHWS. 9 PewweHve 1Y

JnpakTtundeckasn eguHunua: Pagbl

46. Pgpl 0 12 12,13, 14, 15, |PeLueHue 3a4a4 no Teme.

16 VccneposaHuve pagos
Tabnuua 3.3
TeMmbl g1 CaMOCTOATE/IBHOIO | AKTMBHbIe Cebinku Ha
Uacbl | pesynbTathbl YyebHaa aesATeNlbHOCTb
nsyHeHna (PopMmb1, Hac. 06y4eHus

Cemectp: 1

AvpakTuueckas eanHnLa: PYHKUUS AeCTBUTENBbHO NepeMeHHON.

2. OYHKUMA AeAYTBUTENIbHOM
nepeMeHHO

49

1,10, 11, 12,

13, 14, 15, 16,
17,18, 19, 2,
20,3,4,5,6,7,

8,9

CamocToATe/IbHOe peLLeHue
3afay rno TemMe.

CemecTp: 2

AvpakTnyeckas eanHmua: @YHKUMM MHOTMX NepeMeHHbIX

1. ®YHKUMN MHOTUX NEePEMEHHbIX.
AvhdepeHupanbHble ypaBHEHNS.
Pagbl

15

1,2,3,4

CamocToATeNIbHOE peLLeHmne
3afay no Teme

4. CamocTosiTe/IbHas pa6oTa o6yyatoLLerocst

CcbInkuM Ha
o Yacbl Ha Yacbl Ha
No Buabl camocToATeIbHOM paboThbl pe3ynbTaThl
BbIMNOJTHEHWE |KOHCY/IbTaLnn
06yy4eHus
Cemectp: 1
10, 11, 12, 15,
1 |KOHTposbHbIe paboThbl 17.4.5.6 5 0

: Tobbiw A. B. MatemaTnyeckuii aHann3 [3NeKTPOHHBIA pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOANYECKII
Komnnekc / A. B. Io6bIww ; HoBoCuO. roc. TexH. yH-T. - HoBocnbupck, [2016]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228005. - 3arn. ¢ akpaHa. CocHuHa 3. I'. MaTemaTnyecKuii
aHann3 [ONeKTPOHHBIN pecypc] : aNeKTPOHHbIN y4ebHO-MeToAMYecKUiA komnneke / 3. . CocHMHaA ;
Hosocmb. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230297. - 3arn. ¢ aKpaHa.

2 |lMNoarotoBka K aTTectaummu

10, 11, 12, 15,
3,4,56




: Fobbiw A. B. MaTemaTnyeckunii aHain3 [ONeKTPOHHbIN pecypc] : 3M1eKTPOHHBIV y4eBGHO-MeTOANYECK I
Komnnekc / A. B. Io6bIww ; HoBocuO. roc. TexH. yH-T. - HoBocnbupck, [2016]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000228005. - 3arn. ¢ akpaHa. CocHuHa 3. I'. MaTemaTuyecKuin
aHanun3 [ONeKTPOHHBIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYecKUiA komnneke / 3. I'. CoCHMHA ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ sKpaHa.

1,10, 11, 12,
CamMocTosiTe/IbHOe M3yYeHWe TEOPETUYECKOTO 13,14, 15, 16,
3 MaTepuana 17,18,19,2, |49 0
20,3,4,5,6,7,
8,9

CTyeHT M3y4yaeT TeMbl, NpuBefeHHbIe B Tabnuue 3.3 : Mobbiw A. B. MatemaTuyeckuii aHanus
[3neKTpoHHBbIV pecypc] : 3MeKTPOHHbIN y4ebHO-MeToAMYecKUiA Komnieke / A. B. To6biww ; HoBocumb. roc.
TeXH. YH-T. - HoBocnbupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000228005.
- 3arn. ¢ akpaHa. CocHuHa 3. I'. MaTtemaTuyecknin aHanm3a [SNeKTPOHHBINA pecypc] : 3NeKTPOHHbI
yyebHO-MeToAMYecKuin komnneke / 3. I'. CocHuHa ; HoBocKO. roc. TexH. yH-T. - HoBocmbupck, [2016]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ 3KpaHa.

CemecTp: 2

11, 13, 14,6, 7,

8 5 0

1 |KOHTpO/bHbIE paboThbl

: Tobbiw A. B. MatemaTnyeckuii aHann3 [3N1eKTPOHHBIA pecypc] : 3NeKTPOHHbIN y4ebHO-MeTOANYECKNT
Komnnekc / A. B. Io6bIww ; HoBocKO. roc. TexH. yH-T. - HoBocnbupck, [2016]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228005. - 3arn. ¢ akpaHa. CocHuHa 3. I'. MaTemaTnyecKuii
aHann3 [ONeKTPOHHBIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYecKniA komnnekce / 3. . CoCHMHA ;
HoBocub. roc. TexH. yH-T. - HoBocmbmpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230297. - 3arn. ¢ akpaHa.

11, 13, 14, 15,

4,6,7,8 0 0

2 |lMNoAarotoBKa K 3aHATUAM

: Fo6biw A. B. MaTemaTnyeckunii aHann3 [SNeKTPOHHbIN pecypc] : 3N1eKTPOHHBIV y4e6GHO-MeTOANYECKII
komnnekc / A. B. Fo6bIww ; HoBOCKG. roc. TexH. yH-T. - HoBocmbupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228005. - 3arn. ¢ 3kpaHa. CocHuHa 3. I'. MaTemaTuyecKuin
aHann3 [ANeKTPOHHBIN pecypc] : 3NeKTPOHHBIV y4ebHO-MeToanYecKnin komnneke / 3. . CocHuHa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ sKpaHa.

11,13, 14,6, 7,

8 10 4

3 [MoaroToBKa K aTTecTauum

: To6bIw A. B. MaTeMaTU4ecKnil aHanm3 [SNeKTPOHHbIV pecypc] : 3NeKTPOHHBIA y4e6HO-METOANYECKIIA
Komnnekc / A. B. I06bIww ; HoBoCKO. roc. TexH. yH-T. - HoBocnbupck, [2016]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228005. - 3arn. ¢ akpaHa. CocHuHa 3. I'. MaTemaTn4ecKuii
aHann3 [SNeKTPOHHbIN pecypc] : 3NeKTPOHHBI y4ebHO-MeToAMYecKMin komnneke / 3. . CoCHWHa ;
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2016]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ aKpaHa.

CamocToaTeNbHOe U3YyYeHMe TeOPeTNYECKOro
4 y P 1,2,3,4 15 0
Martepuania

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnuue 3.3 : Mobbiw A. B. MaTemaTnyeckuii aHaim3
[2neKTpOHHBIA pecypc] : 3NeKTPOHHBLIN y4ebHO-MeToAMYeCcKMiA Komnneke / A. B. Mo6biw ; HoBocuo. roc.
TeXH. YH-T. - HoBocmbupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000228005.
- 3arn. ¢ skpaHa. CocHuHa 9. I'. MaTtemaTuyeckuii aHann3 [SNeKTPOHHbIA pecypc] : 3NeKTPOHHBIN
yuebHO-meToAnuYecKnin Komnneke / 3. I'. CocHuHa ; HoBoCKO. roc. TexH. yH-T. - HoBocubupck, [2016]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ 3KpaHa.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeaTenbHOCTb MHdopmaLnoHHO-KOMMYHUKaLMOHHbIE TEXHONOI NN
VHhopmmpoBaHme JINYHbLIN TUMOBOWN CcanT
KoHcynbTnpoBaHue JINYHbIN TUNOBOW CcanT
KOHTpOsb JINYHbLIN TUMOBOWN CcanT
Pa3meLLeHne yuebHbIX o o .
JInyHbIA TNOBON CcanT
marepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopMm Kope! (bOpMMpyel\AbIX
KOMNeTeHUnn
1 |[Aunckyccus OlK.2;

dopmupyemMbie yMeHHs: 32. 3HATh 0A30BbIe MMOJIOKEHUs (PyHAaAMEHTATIbHBIX Pa3/IeIoB
MaTeMaTUKH B 00BeMe, HeOOXOIUMOM JIJTs BIAJACHUSI MAaTEMAaTUIECKUM arapaToM 1jisi 00paboTKu
uH(OPMAIIMU U aHAIK3a JaHHBIX B 001acTH MPOQeCCHOHATBHOMN AesITEIbHOCTH

Kparkoe onucanue npumvenenusi: O0cyxneHnue, pemeHue 3anad

Moapo6Has nHgopMaLms 06 NCNOb30BaHUN TEXHOMOMMM NPUBOAMTCS B "CocHMHa O. IT. MaTemaTu4ecKunin aHanms
[3neKTpOHHBIN pecypc] : 3NeKTPOHHBIV y4ebHO-MeToauYeckuii komnnekc / 9. I'. CocHuHa ; HoBoCKG. roc. TeXH. yH-T.
- HoBocumbupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000230297. - 3ar/. ¢ skpaHa."

6. MpaBunna aTTecTaynm obyvaroLmMxcs No y4ebHon gucumninHe

[na aTTecTaymmn obyyatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsLLas BbICTaBNATb OLEHKM MO TPaaMLMOHHON LwKane n 15-ypoBHesou ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6s. 6.1.

Tabnuua 6.1
MWUH. o
OugeHvBaeMble BUAbl eATE/IbHOCTU 06yyatoLmxcs 6ann MakcuMasibHbIN 6ann
Cemectp: 1
lIpaxmuueckue 3auAmMUA: | 10 20

KoHTponupytowme MaTepuasibl NpuBoAaaTes B "CocHuHa 3. I MaTemMaTnyeckuin aHaina [SneKTPOHHbIV pecypc] : 3M1eKTPOHHbIV y4ebHO-MeToANYecKWiA komneke / 3. T
CocHuHa ; HoBocK6. roc. TexH. yH-T. - HoBocmbupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ 3kpaHa."

Koumponwvnuie pabonei: | 20 | 40

KoHTponupytowme MaTepuasibl NpuBoAaaTes B "CocHuHa 3. . MaTemMaTnyeckuil aHaina [SneKTPOHHbIV pecypc] : 3M1eKTPOHHbIV y4ebHO-MeToANYecKniA komneke / 3. T
CocHuHa ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. c 3kpaHa."

Okzamen: | 20 | 40

KoHTponmpytowme mateprabl (CNMCOK BONPOCOB) NpuBoaATca B "CocHuHa 3. I'. MaTtemaTnyeckuii aHanms [SneKTpOHHBbIN pecypc] : 3NeKTPOHHbI
y4e6Ho-MeToAnYeckmii komnnekce / 3. I'. CocHuHa ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000230297. - 3arn. ¢ 3KpaHa."

CemecTp: 2

IIpaxmuyeckue 3aHAMUL | 10

20

KoHTponupytowme Matepuanbl NpuBoAaTes B “CocHuHa 3. I MaTemMaTnyeckuii aHaina [SneKTPoHHbIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToanYecKniA komnaeke / 3. T
CocHMWHa ; HoBocm6. roc. TexH. yH-T. - HoBocnbumpck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ skpaHa."

Konumponvusie paboniot: | 20 | 40

KoHTponupytowme Matepuanbl NpuBoAaaTes B “CocHyHa 3. [T MaTemMaTuyeckuii aHaina [SneKTPoHHbIV pecypc] : 3NeKTPOHHbIV y4ebHO-MeToanYecKniA komnaeke / 3. T
CocHMWHa ; HoBocK6. roc. TexH. yH-T. - HoBocnbumpck, [2016]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ skpaHa."




DK3amen: | 20 | 40

KoHTponupytoLye MaTeprasbl (CAMCOK BOMPOCOB) NpuBoAATCA B "CocHuHa 3. I'. MaTemaTtnyeckuii aHanms [SneKTpoHHbIN pecypc] : 31eKTPOHHBbIN
y4e6Ho-MeToAnYeckuii komnnekce / . I'. CocHMHa ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000230297. - 3ar/. ¢ 3KpaHa."

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnuua 6.2
Kogpl Dopmbl
KoMneTeH KOHTpONA
z PesynbTaTbl 00yyeHUA
umn KoHTp. 3
(DI—OC pa6 K3ameH

32. 3HaTb 6a30Bble MONOXKEHWA (hyHAAMEHTANbHBIX Pa3AeNoB MaTeMaTUKN B 06beME,
OlK.2 |HeobxoaMmMom 415 BNajeHNs MaTeMaTUYecKM annapaTom Ans o6paboTku MHgpopmalum v + +
aHanm3a AaHHbIX B 0611acTV NPOMECCUOHANBLHON AeATENBHOCTH

34. 3HaTb npmpoay BO3HUKHOBEHWA I'IOFpeLIJHOCTEI‘/JI npun NpUMEHEHNN MaTeEMaTUYECKNX

o +
MOAENei 1 Heo6XoAMMOCTM OLiEHMBATb MOTPELLHOCTb
36. 3HaTb YHMBEPCAIbHOCTb MaTEMATNYECKNX METO/0B B MO3HAHWM OKPYKAIOLLLEro Mupa +
y4. yMeTb UCMOMb30BaTb 3/IEMEHTbI MAaTEMATUUECKOI NIOTMKMN A7 NOCTPOEHUS CY)XXAEHUI 1 +
UX [10Ka3aTeNbCTB
y6. yMeTb NPUMEHSITb OCHOBHbIE METO/bI MaTEMaTUYECKOro annapaTa B MaTeMaTUYeCKMX +

MOZeNsX 0GbEKTOB 11 NPOLIECCOB

®OH[, OLiEHOYHBIX CPEACTB MO AVUCLMNMHE NPeACTaBNeH B NpunoxeHnn Ne 1 K pa6oyeii
nporpavme.

7. lutepatypa

OcHoOBHas nMTepaTypa

1. Maremaruuecknii ananus. Teopus u npaktuka: YueoHoe nocodue / B.C. Illunaues. - 3-e usn. -
M.: HUL] UH®PA-M, 2015. - 351 c.: 60x90 1/16. - (Beicuiee obpasoanue). (rneperuier) ISBN
978-5-16-010073-9, 800 sk3. - Pesxum mnoctyma: http://znanium.com/catalog. php?bookinfo=469727
- 3ary. ¢ 3KpaHa.

2. Martemaruka: Y4eOuoe mocobue / Jlanmnos FO. M., Huxonosa H. B., Hypuesa C. H., oz pen.
Kypbenko JI. H., Hukonosoii I'. A. - M.: HUL] THOPA-M, 2016. - 496 c.: 60x90 1/16. - (Beicuiee
obpasosanue: bakamaspuar) (Ilepernér) ISBN 978-5-16-010118-7 - Pesxxum noctyna:
http://znanium. com/catalog. php?bookinfo=539549 - 3arn. ¢ 3xpasna.

3. Meimkuc A. 1. Jlekiuu o Beicmeil Mmaremaruke | yaeOHoe rmocobue / A. JI. Memmkuc. - CII6. [u
np.], 2007. - 688 c. : un.

4, ®uxtenronsi . M. Kypc muddepenumansaoro u uarerpaibHoro ucunciaenus. 1. 1 : yueOHuUK
st By30B / I'. M. ®@uxrtenronsi. - M., 2006. - 679 c. : .

5. bepman I'. H. COopHuK 3aa4 MO Kypcy MaTreMaTH4YeCKOro aHanusa. Pemenyue THMAYHBIX |
TPyAHBIX 3ama4 : yueOHoe rmocobue / I'. H. bepman. - CII6. [u ap.], 2007. - 604 c.
[lononHnTensHasa iMTepaTypa

1. [Tucemennsiii [1. T. KoncnekT mekiuii mo Beicment matemaruke. [B 2 4.]. Y. 1 : tpuguars nate
nexuuii / JImurtpuii [Tucemennsiii. - M., 2008. - 279, [1] ¢. : wn.

2. Beicmas maremaruka. T. 1 : yuebuoe mocobue / [B. M. Bopomuxuu u ap.] ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, 2003. - 453, [1] c. : n.

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. MeToamnyecKoe 1 nporpaMmMHoe obecneyeHue

8.1 MeToaunuyeckoe obecneyeHne

1. Cocuuna D. I'. MaTtemaTuveckuii aHaIU3 [ DIIEKTPOHHBIN pecypc] : EKTPOHHBINA
yuebHo-meronuueckuii komrureke / . I'. Cocuuna ; HoBocu®. roc. TexH. yH-T. - HoBocuOUpCK,
[2016]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000230297. - 3arn. ¢ skpaHa.

2. T'o6bm A. B. Marematugeckuii aHamus3 [ DJIEKTPOHHBIN pecypc| : 3JeKTPOHHBIHA
yuebHo-MeTomuueckuii komrureke / A. B. T'oowim ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
[2016]. - Pesxum nocryma: http://elibrary nstu.ru/source?bib_id=vtls000228005. - 3arn. ¢ skpaHa.

8.2 Creymanun3vpoBaHHOe nporpaMMHoe obecreveHne
1 Microsoft Office
2 Microsoft Windows

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

lMpe3eHTaLMOHHOE 060pYA0BaHEe

Ne HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaLMOHHOE 060pYyOBaHME UTeHwne nekumi
(MynbTUMELMA-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN15 yNpaBneHns)
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o00menHas cTpykTypa (GoHIa OIEHOYHBIX CPEICTB MO AUCHUIIMHE MaTeMaTHYeCKUi aHaIH3
npusezieHa B Tabunure.

Tabnuna
ITanbl OLEHKH KOMIeTeHIHii
Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitus
Popmupyembre KOMIIeTeH UMt Tembl TeKyuero IIpomeikyTounas
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
OIIK.2 cnocobHOCTh |32. 3HATh 6a30BbIC BM wu Bb dynkuun, ux KontpombHsle Ok3ameH 1 cemectp
aHAIM3UPOBATH TIOJI0XKEHHS CBOWCTBA U IPUMEHEHHUE. paborsl: 1 cemectp |Bompocs! 1-55,
COIMAIBEHO- ¢dynnamenTanbHelx | [nddepennuansusle ypaBHeHus |3ananus 1-4, 2 Dx3aMeH 2 ceMecTp
SKOHOMHUECKUE pas3zenos Juddepennunanbabie ceMecTp 3ajaHus 3- |Bonpocs! 1-18
3aJla4yd ¥ MPOIECCHI C |MaTeMaTHKH B ypaBHeHHs. HenpepriBHOCTD 4
MIPUMEHEHHUEM o0Beme, ¢byHknuu B Touke. Onepanuu ¢
METOJIOB CHCTEMHOTO | HEOOXOANMOM Ul |HETIPEepHIBHBIMU
aHaIM3a U BIIAJICHUS ¢ynkmamu.. Kimaccudukarms
MaTeMaTHIECKOTO MaTeMaTHIeCKIM Pa3pbIBOB (QyHKIUH.
MOJICTTMPOBAHNUS anmapaToM Iist [TepBooOpasnast u
00paboTKH HeonpeeIEHHBIH HHTETpal
nHdopmanuu n Ipenen ¢pynkimn. [Ipenen
aHaJu3a JaHHBIX B YHCIIOBOM MOCIIEI0BATENBHOCTH.
obmnactu [MpousBoxnas u quddepennman
npodeccronanbHoil | pynkmu. [Ipasuna
JIesITeIbHOCTU i depeHInpoBaHus .
Ipoussonnas u auddepennua.
Texnuka mudpepeHIpoBaHuUS.
Psanp1r ®yHKumMu MHOTUX
nepeMeHHbIX DyHKIMs
JIEHUTBUTEIHHON NEPEMEHHOM
OIIK.2 34. 3HaTh NPUPOLY Huddepernnansasie ypaBHeHus | KoHTpoNbEHBIC Ok3aMmeH 1 cemecTp
BO3HUKHOBEHUS Huddepernnansasre pabotsr: 1 cemecTp [Bompockr 1-55,
norpemxocTet npu  |ypaBHeHus. KoMiekcHeie 3aganus 3-4, 2 DK3aMeH 2 ceMecTp
MIPUMEHEHHU Yucna U ASHCTBUS Ha/l HUMH. cemecTp 3aganus 1- |Bonpocsr 1-18
MAaTEMaTHYECKUX MHosxectBa. MHOXECTBA 2
MoZeIed U JIECTBUTEIIbHBIX U
HEOO0XOIUMOCTH KOMITJIEKCHBIX YHCEIL.
OIICHUBATh HenpepsiBHOCTB
NIOTPEIIHOCTD ¢bynkuun.Knaccnpukanms
ToYeK pa3psiBa. OOmuii maxn
nccie0BaHus QYHKINU 1
noctpoenue rpaduxa. IlomHoe
uccienoBanue GpyHKIui u
MIOCTPOEHHE TPaAPUKOB.
IIpaBuno beprnymnu-Jlonurans.
3ajauu Ha IPUMEHEHNE
TIPOU3BOTHOM U
muddepernuana. [Iponssognas
u nuddepeHnuan GyHKIUH.
[Ipasuna quddepeHnnpoBaHUs .
CpaBuenue bM. Brrancnenue
MpeesioB ¢ nomouso bM.
@OyHKINM MHOTUX TIEPEMEHHBIX
@®yHKIMM MHOTHX NEPEMEHHBIX,
i depeHnnanbHbIe
ypaBHeHHS, psiibl DyHKINSA
JIEWYTBUTENLHON NIEPEMEHHOM
DnemeHTapHbIe QYHKINU.
XapaKTEepUCTHKHU TTOBEICHNUS
GyHKIHH.




OIIK.2

36. 3HATH
YHHBEPCATbHOCTD
MaTeMaTHYECKUAX
METOJIOB B [TI03HAHUH
OKPYXKAIOLIEero MUpa

BM u bb dynkimm, nx
CBOWCTBA U PUMEHECHHUE.
BbeimykiocTs, BOTHYTOCTB,
TOYKH Tieperuda rpaduka
¢yakunu. [InddepeHnnanpHbie
ypaBreHus [uddepeHnnansHbie
ypaBHeHHs. HenpepriBHOCTD
¢ynkun. Knaccnpuxanms
To4eK paszpbiBa. OOmmii ian
UccIe0BaHus QYHKIMU U
MocTpoeHue rpaduka.
[epBooOpaznas u
HEONpeeIEHHBIA HHTETPalL.
OCHOBHBIE METOBI
uHTerpuposanus. Ipenen
¢ysxunn. [Ipenen pyHKIHN.
3aMedaTenbHbIC TPEACTHI.
IIpenen yncnoBoit
TIOCIIEI0BATENILHOCTH.
[MpousBoanas u quddepennman
¢bynkun. [IpaBuna
nuddepeHpoBanus . Psaabt
Y6bIBaHME, BO3pacTaHue,
9KCTpeMyM (QyHKIMH. DyHKINU
1 CTIOCOOBI X

3aganus. Knaccudukars
JIEMEHTAPHBIX (DYHKIIUH.
@OyHKINT MHOTUX TIEPEMEHHBIX
@OyHKINN MHOTUX TIEPEMEHHBIX,
i depeHnnanbHbIe
ypaBHeHHs, psiibl DyHKINSA
JIeMYTBUTEIBHON IEPEMEHHOM
OnemeHTapHbIe QYHKIHH.
XapaKkTepUCTUKHU MOBEECHUS
GbyHKIMH.

Kontpombusle
paboTsl: 1 cemectp
3aganus 1, 2
CEMECTp 3aJIaHus 3-
4

Dk3ameH 1 cemectp
Bompockr 1-55,
DK3aMeH 2 ceMecTp
Bompockr 1-18

OIIK.2

y4. ymeThb
HCIIO0JIB30BaTh
DJIEMEHTHI
MaTeMaTHYECKON
JIOTUKH JJISt
MTOCTPOCHHUS
CY)XJIEHUH U UX
JI0Ka3aTeNbCTB

Juddepernunansrsle ypaBHEHNSA
Huddepernnansasre
ypaBHeHHs. HenpepriBHOCTD
¢yHKImy B Touke. Oneparmu ¢
HETIPEePHIBHBIMU
¢yaxumsamu. . Knaccupukarmms
pa3peiBoB (yHKINH. CpaBHEHHE
BM. BprunciieHue npeaenos ¢
nomoibio bBM. @yHknn
MHOTHUX TlepeMeHHbIX DyHKuus
JIEMYTBUTEIbHON NEPEMEHHOM

KonTtpomsHsie
pabotsr: 1 cemecTp
3amanug 5-6, 2
ceMecTp 3allaHus S-
6

Dx3ameH | cemecTp
BoTpocH 1-55,
DK3aMeH 2 ceMecTp
Bompock 1-18

OIIK.2

y6. yMeTh IPUMEHSTh
OCHOBHBIC METOIBI
MaTeMaTHYECKOTO
anmapara B
MaTeMAaTUIECKUX
MOJIENIAX O0BEKTOB U
TIPOLIECCOB

Ipoussonnas u auddepeniman
¢ysakunu. [IpaBuna
nuddepeHnrpoBaHUS
[MpousBonnas n quddepennman.
Texuuka nuddepeHpoBaHus.
Psnp1 Oynknus
JEeNUTBUTEIHHON EPEMEHHOMN

KonTtpomsHsie
paboTtsl: 1 cemectp
3aganus 3-4, 2
ceMecTp 3ajaHus 7

Dx3ameH | cemecTp
BoTpock 1-55,
DK3aMeH 2 ceMecTp
Borpocsl 1-18

2. MeToaMKa OlleHKH 3TanoB (JopMUPOBAHUS KOMIIETEHIMIA B pAMKaX AUCHUIINHBI.

[IpomexyTouHas aTTecTanus Mo AWCHMILIMHE TpoBoauTcs B 1 cemectpe - B (popme sK3ameHa, B 2
cemecTpe - B (opMe 3K3aMeHa, KOTOpPbIM HalpaBieH Ha OLEHKY CPOPMHUPOBAHHOCTH KOMIIETCHIIUN

OIIK.2.

DK3aMeH MPOBOJUTCS B TUCbMEHHOU (hopme 1o OuseTam.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUH MTPOBEPSETCS MPH NMPOBEICHUN MEPOIPHUITUN TEKYILEro

KOHTPOJISI, YKa3aHHBIX B Tabmule pasnena 1.




B 1 cemecTtpe 00s3aTeNIBHBIM 3TAIIOM TEKYIIEH aTTECTAIIUU SBIIETCS KOHTpOIbHas paboTa. TpeboBaHus K
BBITTOJIHEHUIO KOHTPOJBHOW paboThl, COCTaB W TpaBWia OLEHKH C(HOPMYIHpPOBAHbI B MaclopTe
KOHTPOJILHOH paboTHI.

B 2 cemecTpe 00s13aTeTbHBIM 3TAllOM TEKYIIEH aTTeCTAIlH SBIISICTCS KOHTPOJbHAas pabota. TpeboBaHus K
BBIIIOJTHEHUIO KOHTPOJILHOH palOTBHl, COCTaB W MpaBHia OLEHKH C(HOPMYIMPOBaHBI B IAacHOpTE
KOHTPOJILHON paboTHI.

OO1mue npaBuiIa BHICTABICHUS OLEHKH 0 JUCHUILIMHE ONPEACISIOTCS 0aIbHO-PEHTHHTOBOM CHCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOH TUCIUIUIHHEI.

Ha ocHOBaHMM NpHUBEIEHHBIX Aajie€ KPUTEPUEB MOXKHO celaThb OOLIUM BBIBOJ O C(OPMHPOBAHHOCTHU
xomnereHuuu OIIK.2, 3a koTOpble OTBEUAET QUCLUIUIMHA, HA PA3HBIX YPOBHSIX.

O0masi xapakTepuCTHKA YPOBHEl 0CBOEHMSI KOMIIeTEHIMIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETUYECKOE COJEPKAHNUE Kypca OCBOCHO YaCTUYHO, IIPOOENbI MOI'YT HOCUTh CYILIECTBEHHBIN Xapakrep,
HEOOXOAMMBIE PAKTUIECKHAE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMHpOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX IPOrpaMMON OOydeHHUs y4yeOHbIX 3aJaHU HE BBIIOJIHEHbI WIN
BBITNOJIHEHBI C CYIIECTBEHHBIMHU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS pPAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUi,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBbIEC MPAKTHUECKHE HABBIKA PAOOTHI C OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C OIIMOKAMH.

BazoBblii. YpoBeHb BBINOJHEHUS] padOT OTBEYAET BCEM OCHOBHBIM TpEOOBAaHUSAM, TEOPETHUYECKOE
COJIEp’KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE NMPAKTHUYECKHUE HAaBBIKU PAOOTHI €
OCBOCHHBIM MaTepuanoM c(hopMUpPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 0OydeHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHHH, BO3MOXKHO, COJEPKAT OMIMOKH.

IIpoaBuUHYTHIN. YpOBEHb BBINOJHEHUS pabOT OTBEYAET BCEM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MarepuasioM CcGOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MpOTpaMMON oOOydeHus ydeOHBbIe 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



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

Kadenpa Briciieit MaTeMaTUKu

IHacnopr 3x3amena

1o gucuuiuimHe «MaTteMaTrudeckuil aHainusy, 1 cemectp

1. Meroanka OLEeHKHA

DK3aMeH MPOBOIUTCS B MUCbMEHHOU opMe, TI0 Omiieram. buser popMupyeTcst o cleayromeMy
MPaBUITY:

1. TeopeTnueckuii Bonpoc

2. TeopeTHYeCKuii BOIIPOC

3. 3amaua (tema:«IIpemes, HENMPEPHIBHOCTH (DYHKIIMHK OJHON ITEPEMEHHO)

4. 3anaua (Tema:«/InddepeHnnanbHoe HCIUcaeHne GyHKIMU OJHOM TIEPEMEHHOMN)

5. 3amaua (rema:«MHTErpanbHOE HCUYHMCIEHHE (GYHKIMH OIHOW HepeMeHHOoW», «JluddepeHimansroe

ucuuciieHne GyHKLUUN HECKOJIbKUX IEPEMEHHBIX»)
B xoze 3x3aMeHa npenojaBaTelib BIPaBe 331aBaTh CTYACHTY JONOJIHUTEIbHBIE BOITPOCHI U3

obmiero nepeyns (1. 4).

DopMAa >K3aMEHAIMOHHOTO OrTeTa

HOBOCUBUPCKUI I'OCYTAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
®akynster ABTO

Buier Ne 0
K DK3aMeHY 10 JUCHHUIUINHE «MaTeMaTHYSCKUI aHaIN3)

I Bropoii 3ameuarensnbrii npeset.

2 HecobcTBeHHBIE MHTETPA/Ibl OT HEOTPaHWYCHHBIX (GYHKLMH (BTOPOro posa).

3
5.,
Beraucants npegen i S

X =¥ 00 X

4 |

B C(>szln(,\'3———)+_\-3

bIYMC/IUTD NPOU3BOJHYIO CJIOKHON QYHKLMHU: = 4 Vi

5 3 ]

Haiitu unrerpan [ x-arctgxdx
YT1Bepxkaato: 3aB. kadeapoit H.C. Apkamion

(moamucs)

(mata)

2. Kpurtepuu oueHku
* OrtBeT Ha HK3aMEHAIIMOHHBIN OWJIET CUUTAETCS] HEYA0BJIeTBOPUTEIbHbBIM, €CIIU CTYICHT MPHU



OTBCTC Ha BOHpOCBI HC HdacT OHpCI[CJICHI/Iﬁ OCHOBHBIX HOHSITI/II\/‘I, HC CHOCOGCH II0Ka3aThb

MPUYMHHO-CJICICTBEHHBIC  CBSI3M  SIBJICHHWMA, TIpW  pEIICHWH  3aJadd  JIOIyCKaeT

HpI/IHI_[I/IHI/IaJILHBIe OLHI/I6KI/I,

oneHka cocrapiser < 20 6annos.

« OTBeT Ha PK3aMCHAIIMOHHBIA OWJICT 3aCUMTBHIBACTCS Ha IOPOrOBOM YPOBHE, €CIH CTYACHT
3HACT OIpPEACICHUSI OCHOBHBIX MOHSTHH, TEOPETUYECKOE COACpKAHHE Kypca OCBOCHO
YaCTHYHO, HO MPOOENbl He HOCAT CYIIECTBEHHOIO XapakTepa, HeOOXOIUMBbIC MPaKTHYCCKUE
HaBBIKM pabOTBl C OCBOCHHBIM MAaTEpUATIOM B OCHOBHOM C(OPMHPOBAHBI, IPUBEIACHBI
OCHOBHBIC (DOPMYJIBI I pacyeToB, HO 3aJlaHUs BBHIMOJIHCHBI C OIIMOKAaMH, OIICHKA
cocrasisgeT 20-25 6amioB.

« OTBeT Ha SK3aMCHAIMOHHBIM OWJIET 3aCYUTHIBACTCS Ha 0a30BOM ypPOBHE, €CJIM CTYACHT
3HaeT POPMYIUPOBKH OCHOBHBIX IMOHSATHI W TEOPEM, TEOPETUIECKOE COACPIKAaHUE Kypca
OCBOCHO IIOJHOCTBIO, Oe3 MpoOeoB, HEKOTOPhIC NPAKTHYCCKHE HABBIKA PaOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHUPOBAHBI HEIOCTATOYHO, KAYECTBO BBINIOJHCHHUS HH
OJIHOTO W3 3aJaHUil HE OICHCHO MHUHHUMAJIbHBIM YHCJIOM OajlIoB, HEKOTOpBIC U3
BBITIOJTHCHHBIX 3aJ]aHMi, BO3MOJKHO, COJCpXKaT OIIMOKH, OIICHKa cocTaBisieT 26-35
0ajioB.

« OtTBer Ha HK3aMECHAIMOHHBIA OWJIET 3aCUMTHIBACTCS HA NMPOJIBUHYTOM YPOBHE, CTYIEHT
3HaeT (POPMYJIUPOBKH OCHOBHBIX TOHSATHH, TEOPEM, HX JOKA3aTEeIbCTBA, TCOPETHUECKOE
coJIepaHue Kypca OCBOEHO TMOJHOCTBIO, 0€3 MpoOesoB, HEOOXOIUMbIE MPAKTUYECKUE
HaBBIKH pa60T51 C OCBOCHHBIM MaTepI/Ia.HOM C(l)OpMI/IpOBaHI)I, KAa4uC€CTBO BBIIIOJIHCHUA
3a/IaHui OIEHEHO YHCIIOM 0aJlIOB, OJU3KMM K MaKCHMAJIbHOMY, OIICHKA COCTAaBIISIET 36-
40 6a10B.

3. IIxaua oueHkHn

B o61eit onjeHke 1o AUCHUIUIMHE 3K3aMEHALMOHHBIE OAlljIbl YYUTHIBAIOTCSI B COOTBETCTBUU C
npaBWwiIaMd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEIACHHBIMH B pabodell mporpamme
JUCLUIUINHBI.

4. Bompocsl K 5K3aMeHy N0 IUCHHUINIMHE «MaTeMaTH4eCKUi aHaIu3»

ITonstue MHOkecTBa. Jlornueckne 3Haku. Onepanuy HaJ MHOKECTBAMH.

OToOpakeHue MHOKECTB. DKBUBAJIIEHTHOCTh MHOXKECTB. UUCIIOBBIE MHOXKECTBA.

OrpaHndeHHbIE MHOXKECTBA. BepXHHE 1 HI)KHNE TPaHULIBI YHCIOBBIX MHOXKECTB.

[Tonsatue yucnosoit pyHkunu. Crioco6s! 3a1anus. OCHOBHbIE XapaKTEPUCTHKH ITOBEICHUS

GbyHKIIH.

Cnoxnas ¢pynkuus. OOparnas pynkuus. Knaccudukanus GyHKiuii.

6. Ilapamerpuueckoe 3amanue pyHkiui. [lapamerprueckoe 3a1aHre HEKOTOPBIX JTUHUHN Ha
IIJIOCKOCTH.

7. IlonspHasa cucrema KOOpAUHAT. Y paBHEHHS HEKOTOPBIX JIMHUMI B MOJISIPHON
CUCTEME KOOPIMHAT.

8. YwmcnoBas mOCIIEI0BATEIBHOCTD U €€ npeen. [Ipu3Hakyu cXoIuMOCTH YUCIIOBBIX
[IOCJIEI0BATEILHOCTEN. BpIuncienue npenenoB YMCIOBbIX OCIEA0BATEIBHOCTEN.

9. Yucno e. HarypanbHble J0rapu@msl.

10. ITpenen uncioBoi GyHKIUH.

11. BeckoHeyHO MaJjble U OECKOHEYHO OOIbIINe (HYHKITUH.

12. OcHOBHBIE TEOPEMBI O NpEAEIIAX.

13. IlepBelii 1 BTOPOU 3aMeYaTelIbHbIE IIPEACIIBL.

14. CpoiicTBa 0€CKOHEUHO MaIBIX ()YHKIIHM.

15. CpaBHEHHE aCUMITOTUYECKOTO MOBEACHUS (DYHKIINH.

~owbdE

o



16.
17.
18.
19.

20.
21.
22.
23.
24,

25.
26.
217.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54.

OCHOBHBIE IPUEMBI PACKPBITUSI HEOTIPEAEIEHHOCTEN.

HenpepbIBHOCTh (PYHKIIMM B TOUKE U HA MHOXECTBE.

Touku pa3pbiBa QyHKIMI 1 UX KIacCUPUKALMSL.

JlelicTBUS HaJl HENPEPBIBHBIMU (YHKIMAMU. HenmpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
hyHKIHA.

CaoiicTBa (yHKIMH, HENIPEPBIBHBIX HA OTpe3Ke. PaBHOMepHast HEPEPHIBHOCTb.
[TonsiTue npon3BoaHON. MeXaHUYECKUI U TEOMETPUUYECKUI CMBICI TPOU3BOTHOM.
HuddeperunpyemMocTs GyHKIIH.

Huddepenunan GpyHxumu.

[TpousBonnas u quddepernnan cioxuoi pyHkun. MHBapuaHTHOCTD

dopmel nuddepeniuana.

[TpaBuna nquddepeHpoBanns CyMMBI, IIPOU3BEICHHS U YaCTHOTO (DYHKIIUH.
[TpousBoansie U 1udGepeHIaIbl OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

[TpousBoanas obpatHoit pyHkimu. [IponsBoaasie u quddepenimran o0opaTHbIX
TPUTOHOMETPUUYECKUX (QYHKLIUH.

HuddepennmnpoBanre HesBHBIX GyHKIMHA. Jlorapudmuueckoe qudepennupoBanue.
IIpon3BosHas CTENEHHO-TI0KA3aTeNbHON (DYHKIIUH.

HuddepenurpoBanue GyHKIMMA, 3aJaHHBIX TApaMETPUUYECKH.

IIpon3BoiHbIE BBICUIMX MOPSIKOB.

Juddepernnanst BBICIIAX MOPSIKOB.

Teopemsbl Posus, Jlarpanxka. [Ipunoxenus.

Teopema Kommu.

[IpaBuno Jlonurans.

®opmyna Telinopa ¢ octaTrouHbIM 4eHOM B (hopme Jlarpanika.

Paznoxenne no ¢popmyine MakinopeHa HEKOTOPBIX AJIEMEHTAPHBIX (HYHKIIHHA.
HccnenoBanue Bo3pacTaHust U yObIBaHUS (PYHKIUI ¢ TOMOIIBIO IPOU3BOTHBIX.

Touku nokanpHOrO 3KCTpeMyMa (pyHkuil. Heo6xonumoe ycinoBue cyiecTBOBaHuUsA
SKCTpeMyMa (pyHKLUH.

JlocTaTouHble YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa (PyHKIUH. AOGCOIIOTHBIE SKCTPEMYMBI
(GyHKLIMI Ha OTpe3Ke.

HccnenoBanue QyHKIMHM Ha BBITYKIOCTh M BOTHYTOCTb. ToYKH neperuoa.
Nurerpanbras cymma. [loHATHE OITpeaeIeHHOrO HHTErpaa.

I'eomeTprueckuii 1 GU3NYECKUI CMBICIT ONPEEIEHHOT0 UHTErpasa.

VYcnoBue unterpupyemMoctu GyHkiuil. OCHOBHBIE CBOMCTBA OMPEEIIEHHOTO HHTETpaa.
OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM MPEEIIOM.

®opmyna Herotona-JleliOHuna.

OcCHOBHBIE METO/IbI BEIUMCIICHUSI ONIPEIEIIEHHOTO HHTErpaa.

Heco6cTBeHHbIE MHTErpaIbl ¢ 0ECKOHEUHBIMU MpeieaMyi HHTETPUPOBAHUSL.
Heco6cTBeHHBIE MHTErpalIbl OT HEOTPAHUYEHHBIX (PYHKIIHI (BTOpOro pona).
Beruucnenue miomanei miockux Guryp B IpsMOyToJIbHOM cUCTeMe KOOpIUHAT.
Beruucnienue miomaaei miockux Gpuryp B NOJISPHOM cUCTEMe KOOpIUHAT.
Brrunciienue mIMHBL 1yru KpUBOM.

Beruucnenne 005eMOB IPOCTPAHCTBEHHBIX TEJ MO U3BECTHBIM ITONEPEUHBIM CEUECHHUSIM U
00BEMOB TeJ BpalICHUS.

[TonsTre QpyHKIMK HECKOIBKUX NepeMeHHbIX. ObnacTh onpenenenus. ['paduk pyHkunn
JIBYX TIEPEMEHHBIX.

[Ipenen u HeNPEPHIBHOCTH (PYHKITUU ABYX M OOJIBIIIETO YHCIIAa IEPEMEHHBIX. /[BOWHOM 1
MOBTOPHBIN npeenbl. CBoicTBa PyHKIIMIA, HEMPEPBIBHBIX B Touke. CBoiicTBa (QyHKIUH,
HENpPEPBIBHBIX B 3aMKHYTON OrpaHUYEHHON 00J1aCTH.

Yacrtueie npousBoanbie. [lonubiii muddepennuan. HenpepsiBHOCTH muddepeHupyemoit
¢ynkuuu. [IpubnmkeHHoe BerunciIeHne 3HaueHni Gynkiuu. KacarenbHas II0CKOCTh K
nosepxHocTu. CBoiicTBa mudpepenmana. MuBapuanTHOCTH hopMbl quddepeHnmaia.
YacTHble TPOU3BOIHbBIE U TIOJHBIE TU(PEpEHIHAIbI BBICIINX OPSIKOB.



55. DKkcTpemMyM (QYHKIMH IBYX IepeMeHHbIX. HeoOXoauMble U JOCTaTOUHbIE YCIOBUSI.
HauGonpiiee n HanMeHbIlee 3Ha4eHHs GYHKITUU B 3aMKHYTOW 00JIacTH.



denepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa30BaATEIbHOE
yupexJieHue Boiciero oopasosanus «HoBocubupckuii rocy1apcTBEHHbIN
TeXHUYECKU yHHBepcuTeT» Kadenpa Beiciieil MaTeMaTUKA

ITacnopT KOHTPOJILHOI PadoOTHI
1o JucuurimHe «Marematudeckuit aHanus», 1 cemecTp

1. MeToauka ouenkn KoHTpoapHas

pa60Ta IIPOBOAUTCA 110 TCMaM

1. 3agauu 1-2 (tema:«lIpenen, HenmpepbIBHOCTD (PYHKIIUU OJTHOM MEPEMEHHONY);

2. 3amaun  3-4 (rema:«duddepenuuanpbHoe uHcyUCICHUE (QYHKIUU OJHOU
MIEPEMEHHONY );

3. 3agaun  5-6  (tema:«MHTerpasibHOEe  HcuyuciaeHHME ~ (QYHKIUM  OJHOM
EPEMEHHOWN»);

4. 3amaun 7 (tema:«luddepeHnuanbHoe HcUHMCICHUE (QYHKIUH HECKOJIBKUX
NIEPEMEHHBIX» ).

BrInonHseTcsa NUCbMEHHO.

2. Kputepuu oneHkmn

KoHTponbHas paboTa cauTacTCsi HEBBINOJIHEHHOM, €CITM OOTBIITMHCTBO
3aJIaHU{ HE BBITIOJIHEHO, HEKOTOPBIC BU/IBI 33JTaHWI BBITIOJIHEHBI C OIITHOKAMM.
Onenka coctapiset < 20 6asioB.

PabGota BbINIOJIHEHA HA MOPOTOBOM YPOBHE, €CIU OOJIBIIMHCTBO 3aJaHUM
BBITIOJTHEHO, HEKOTOpPHIC BHUIBI 3aJaHUN BBIMOTHEHBI C ommOkamu. OIleHKa
cocrapisietr 20-25 Gaios.

PaboTa BrITIOJIHEHA HAa 06a30BOM ypOBHE, €CIIM BCE 3a/JaHHS BBITTOJHCHBI,
HEKOTOpBIE BHJIBI 3a/JIaHWK, BO3MOXKHO, coaepkaT omuOKd. OIEHKa COCTaBJISET
26-35 Gamos.

PabGoTta cumTaeTcsi BHITIOJHEHHON Ha NPOJABUHYTOM YPOBHE, €CIIH BCE
3aJlaHds BBITIOJIHGHBI, TKA4YE€CTBO MX BBIMIOJIHGHHUS OIICHEHO 4YHCJIOM OaJioB,
OJMU3KUM K MakcuMmanbHoMy. OneHka cocrapisieT 36-40 0amios.

3. IIkajaa oneHKH

B o0mieit omeHke 1Mo AUCIMIUIMHE 0auTbl 32 KOHTPOJIBHYIO PaOb0Ty YUYUTHIBAIOTCS B
COOTBETCTBHH C MpaBUiiaMu OaTbHO-PEHTHUHTOBON CHCTEMBI, NMPUBEICHHBIMU B
paboueil mporpaMmMe JUCHUILINHBI.



4. TlpuMep BapMaHTa KOHTPOJIbHOH PadoThI

1. Haiitu O3 pyukmu

_In(5x — x* - 6)
Y= x—1
2. BBIYHCITHTE TIpEIEIBI:
 WVx—=3-=-2
lim ——.

x-7  x—7
3. BwraucauTs npeness:

3In(1+2x)

x—0 2sin 3x

lim

4. Haiity nponsBoaHbie QYHKIHHA Y, |

a) y= e’ In(2x + 1); b) y=(tg x)\/;.
5. Haiitu acuMntoTsl rpaguka pyHKIIMU 1 U300pa3uTh cxeMy rpaduka

_ 2x*+3

Y= x4
6. Berunciauth HeompeAenEHHbIC HHTETPAIIHI :
3x% + 2x + 3

J 3 dx
x° + 2x

7. BbUHCIHTH UIOMAIs GUTYPHI, OTPAHHIEHHON JTHHUSIMA
{y =x*—7x+3
y=-2x-1



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

Kadenpa Briciieit MaTeMaTUKu

IHacnopr 3x3amena
10 AUCHUIUIMHE «MaTeMaTu4ecKuil aHaau3», 2 CEMECTp

1. Meroauka oLeHKH

DK3aMeH TMPOBOAUTCS B THCHBMEHHOW Qopme, mo Oweram. buner ¢dopmupyercs 1o

CIIeIYIOILEMY MIPaBUITY:
Teopernueckuii BOpoc
Teopernyeckuii BOIpoc
3anaua (Tema:«KpaTHble U KPUBOJIMHEHHBIE HHTETPAIIBI)
3anaua (Tema:«OObIKHOBEHHbIE MU PepeHIInaNbHbIE YPABHEHHUS)
3anava (Tema:«Psap»)

B xoze sk3amena mpenojiaBartens BIpaBe 3a/1aBaTh CTYACHTY JOMOJHUTEIbHBIE BOIIPOCHI U3
oOmiero nepeyns (1. 4).

agrwbdE

DopMAa >K3aMEHAIMOHHOTO OrTeTa
HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
Qakynbter ABTO

Buaer Ne 0
K 9K3aMeHY IO JUCHUIUINHE «MaTeMaTHYeCcKuil aHan3»

HBoiHo# unTerpan. Cpoiicta. CBeJieHHe K MOBTOPHOMY HHTErpally.
2 Jlunedinble audpepeHLManbHble ypaBHEHHS MIEPBOTO MOPS/IKA.

3 TMocrpouts Temno (J7) , OTPaHUYEHHOE 3a]aHHBIMH [MOBEPXHOCTSMH, U BEIYHCIIUTE €r0 00BEM ¢
MOMOILLBIO ABOMHOTO MHTErPaia. z = x> + y > x =03 y = 0; 2= 0; x+ y = 1.
4 Haitru obee peieHne auddepeHLHanbHOrO ypaBHeHus: v/ + 2y + 5y = —17sin 2x .
5 w
Haiiti o6aactb cxoaumocTu crenenHoro psaa 3 10" x" .
n=1
YTBepkaaio: 3aB. kapeapoit H.C. ApkamioB
(moxnuce)
(mata)

2. Kpurtepuu oneHku

¢ OTBeT Ha 3K33MCH3HI/IOHHBII>'I OuJIeT CUMTaeTCs HEYA0BJECTBOPUTEJIBHBIM, €CJIIN CTYJACHT IIPU
OTBETE€ Ha BOIPOCHI HE JaeT OMNpEACTICHUH OCHOBHBIX IOHATHH, HE CIIOCOOEH MOKa3aTh
MMPUIUHHO-CJICACTBCHHBIC CBA3U fIBJIeHI/Ifl, npu pEIICHUN 3aa4yn AOITYCKacT



NPUHIUITHATEHBIC OIIINOKH,
oneHka cocrasisger < 20 6bannos.

OTBeT Ha 3K3aMCHALMOHHBIN OWJIET 3aCYMTHIBACTCS HA IOPOTOBOM YPOBHE, €CJIHM CTYJCHT
3HACT OIpPEACICHUS OCHOBHBIX MOHSTHH, TEOPETUYECKOE COJACpKAHHE Kypca OCBOCHO
YaCTHYHO, HO MPOOENbl He HOCAT CYIIECTBEHHOIO XapakTepa, HeOOXOJIUMBbIC MPaKTHYCCKUE
HABBIKK pPaOOThI C OCBOCHHBIM MAaTEPHAIOM B OCHOBHOM C(OPMHUPOBAHBI, MPHUBEICHBI
OCHOBHBIC ()OpPMYJIBI IS PacuyeToB, HO 3aJlaHUs BBINOJIHCHBI C OIIMOKAMH, OIICHKA
cocrasiseT 20-25 6aimnoB.

OTBeT Ha PK3aMCHAIIMOHHBIA OWJICT 3aCYMTHIBACTCS HAa 0A30BOM YPOBHE, €CIIM CTYJCHT
3HaeT GOPMYJIUPOBKH OCHOBHBIX IMOHSATHH U TEOPEM, TEOPETHICCKOE COJCpIKAaHUE Kypca
OCBOCHO IIOJHOCTBIO, Oe3 MpoOeoB, HEKOTOpPbIC NPAKTHUYCCKHUE HABBIKU pPabOTHI C
OCBOCHHBIM MaTepHaIoOM C(HOPMHUPOBAHBI HEIOCTATOYHO, KAYECTBO BBHINIOJHCHHUS HH
OJIHOTO W3 3aJaHMil HE OICHCHO MHUHHMAJIbHBIM YHCJIOM OajlIOB, HEKOTOpBIC W3
BBITIOJTHCHHBIX 3aJ[aHMK, BO3MOJKHO, COJEpXaT OIIMOKH, OILEHKa cocTaBiser 26-35
0ayioB.

OTBeT Ha PK3aMCHAIIMOHHBIN OUJIET 3aCYMTHIBAETCS HA MPOJIBUHYTOM YPOBHE, CTY1€HT
3HaeT (pOPMYJIHMPOBKH OCHOBHBIX MOHSITHIA, TEOPEM, UX JOKA3aTEIbCTBA, TCOPETHICCKOE
co/iepaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MmpoOesoB, HEOOXOAUMBIE MPAKTUUYECKUE
HaBBIKH pa60T51 C OCBOCHHBIM MaTepI/Ia.HOM C(l)OpMI/IpOBaHLI, Ka4uC€CTBO BBIIIOJTHCHUA
3a/IaHuil OIEHEHO YHCIIOM 0aJlIoB, OJU3KMM K MaKCHMAaJbHOMY, OIICHKA COCTaBIISIET 36-
40 6a10B.

3. IlIkana ouneHKH

B 00mieit orieHke 1o JUCIUIUIMHE 3K3aMEHAIMOHHBIC OAJTBl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBI, NPHUBEIEHHBIMH B paboueil mporpamMme
JUCIIUATIITUHBI.

4. Bompocsl K K3aMeHy M0 JUCHHUILIMHE «MaTteMaTH4eCKUil aHaIu3»

1. ABoitHoit uaTerpan. CroiictBa. CBeieHHE K TOBTOPHOMY MHTETpairy. 3aMeHa

MNEPEMCHHBIX. HpI/IJ'IO)KeHI/IfL

2. Tpoitnoii unrerpai. CoiictBa. CBelleHHE K TOBTOPHOMY MHTETpaly. 3aMeHa

nepeMeHHbIX. [lununapruyeckue u cepuueckue koopauHaTel. [Ipunoxxenus TpoitHoro
WHTErpaja.



3. Honstue nnunb! 1yru kpuBoil. Auddepenunan agnmunsl gyru. KpuBonuHelinslii naterpan 1
poja (mo anmuHe nyru). CBoicTBa, BEIYUCICHHUE, TPUMEHEHHUS.

4. KpuBosmHelHbpld wuHTETpan 2 ponaa (mo koopauHatam). CBOWCTBA, BBIYHCIICHHE,
IIPUMEHEHUE.

5. ®opmyna 'puna. HezaBucUMOCTh KpUBOJIMHEHHOTO UHTETpajia BTOPOTO poja OT IMYTH.
Boccranosnenune pyHKIINHA HECKOIBKUX MEPEMEHHBIX 110 U3BECTHOMY U depeHimany.

6. CBs13b MEXK/ly KpUBOJMHEHHBIMU UHTETpajiaMu 1 u 2 poja.

7. ®uznuecKue 3a1a4u, NpUBoIAIINe K A hepeHInaIbHbIM yPaBHEHUSIM.

8. [luddepennmanpaple ypaBHEHHUS TIepBOTo Nopsiaka. 3aaada Kommu. Teopema cymecTBoBaHus
U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

9.0cHOBHBIE KJIacChl ypaBHEHUI, UHTEIpUPYEMBIE B KBajipaTypax.

10. IuddepennmanbHbie ypaBHEHHSI BRICIIMX TOPSAKOB. 3aga4da Komu. YpaBHenus,
JIOTTYCKAIOLUE TIOHUKEHHUE MTOPSIKA.

11. JIuneitasie quddepeHnraibaple ypaBHEHUS, OJJTHOPOHBIC U HeogHOpoaHbIe. [loHsTHE
oOuiero pentenus. Meton Jlarpan»xa Bapyuanuu IpoOU3BOJIbHBIX TOCTOSHHBIX.

12. JIunetinsie quddepeHnranbHble ypaBHEHUS C TOCTOSIHHBIMU KO3 GUITUECHTAMH.
VYpaBHEHM € TPaBOH YacThIO CIIELMATIBHOTO BUJA.

13. Ilonstue cucremsl auddepeHunanbubix ypaBHeHuid. HopmanbhHas ¢opma. 3agaua
Komm st cucremsl. ['eomerpudeckuii cMbica pemieHus. JInHeiHble cucTeMbl: BUA OOIIEro
pemeHus. MeToa HCKIIOYeHUs. MaTpu4Hoe NpescTaBieHue cucteM TudepeHnanIbHbIX
yYpaBHEHUNU

14. Yucnossle psaasl. CXoauMocTh U cyMMa psiga. HeoOxonumoe ycioBue CXOIUMOCTH.
JeiictBus ¢ psaaamu. JlocTaTouHble NPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTEIBHBIX PS/IOB.

15. 3nakonepeMeHHbIE psAJibl. AOCOIIOTHAS U YCIIOBHAs CXOAUMOCTb. Jl0CTaTOUHBIN MpU3HAK
CXO/IMMOCTH 3HAKONEPEMEHHBIX PsiioB. 3HaKodepenyromuecs psaabl. [Tpuznak JleitOnuma.
16. @yHKIIMOHATIBHBIE PsIJIbI, 00J1ACTh CXOAUMOCTH (PYHKIIMOHAJIBHOTO psja. [lonsTue
paBHOMEpHOM cxoauMocTh. Maxkopupyemsie psaabl. [Ipusnak Beiepmrpacca paBHOMEpHON
CXOUMOCTH psiioB. VIHTerpupoBanue u auddepeHnpopanre QyHKIIMOHAIbHBIX PSAIOB.

17. HenpepbIBHOCTH CYMMBbI (DYHKIIMOHAIBHOT'O Psijia.

18. Teopema AGens. Paguyc cxomgumoctu. CBolicTBa cTeneHHbIX psiioB. Psaa Teitnopa u
Maknopena. Paznoxxenue ¢GpyHKIMU B CTerIeHHbIE psabl. [IpuMeHeHre CTeneHHbIX PSAA0B K
NPUOIMKEHHBIM BBIYMCIICHUSIM.



denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIET0 00Opa30BaHUs
«HoBocubupckuii rocy1apcTBEHHbBIN TEXHUYECKUI YHUBEPCUTET»
Kadenpa Briciieit maremaTuku

IMacnopT KOHTPOJILHOM PAdOTHI
10 JUCHUIUIMHE «MaTeMaTHYeCKnul aHaln3», 2 CEMECTP
1. MeToauka oleHKHU
KonTtponrHas paboTa mpoBOJIUTCS MO TEMaM:
1. 3amaum 1-2 (tema:«KpaTtHbie 1 KPUBOJIMHEWHBIC HHTETPAIIBDY );
2. 3agaun 3-4 (Tema: «Psaapi»);
3. 3amaun 5-6 (rema:«OOBIKHOBEHHBIC MU (EPEHITHATIbHBIC YPABHCHUS).

BrInonHseTcsa NUCbMEHHO.

2. Kpurepuu ouenku

KontponrHas paboTa cuuTaeTcsi HEBBINMOJHEHHOWM, €clii OOJbIITUHCTBO
3a/IaHUI HE BHITIOJTHEHO, HEKOTOPHIEC BUIbI 3aJaHUM BBITIOJTHEHBI C OIIUOKaMHU.

Onenka cocrapiseT < 20 0anios.

PaboTa BbITIOJIHEHA HA MOPOTOBOM YPOBHE, €CJIM OOJBIIMHCTBO 3aJaHHM
BBIMIOJITHEHO, HEKOTOphI€ BHUJABI 3aJlaHuil BBINOJHEHBl € omuokamu. OreHka
cocrasisieT 20-25 6anos.

Pabota BhInonHEeHa Ha §a30BOM YpPOBHE, €CIIM BCE 3a/laHUSl BBIIIOJIHEHBI,
HEKOTOpBIE BHJbI 3aJaHUil, BO3MOXKHO, cojepKaT omuOKku. OneHKa COCTaBIIsIeT
25-35 Oamos.

PaGoTta cumTaercs BBHINOJIHEHHOW Ha NMPOJABHMHYTOM YpPOBHE, €CJIH BCE
3aJJaHUs] BBINIOJIHEHBI, TKA4YE€CTBO WX BBINOJHEHUS OICHEHO 4YHUCIOM 0ajoB,
ONMU3KUM K MakcuManbHOMy. OrieHka coctapisieT 36-40 6anos.

3. HIkajna ouneHku

B o0mieit omenke 1Mo AMCHUIUIMHE 0auIbl 32 KOHTPOJILHYIO Pa0OTy YUUTHIBAIOTCS B
COOTBETCTBHM C IMPaBWIAMH OaTIbHO-PEHTHHTOBOW CHUCTEMBI, TIPUBEACHHBIMUA B
paboueil mporpaMMe JTUCIUIUIMHBI.



4. Ilpumep BapuaHTa KOHTPOJLHOM PadoThI

1. Boluucnuth Maccy miacTUHKu D, orpaHu4eHHON JTMHUSMU
y=x2 y=2—x, x=0 (x = 0), eciu mI0THOCTb PacIpeeIcHHs
Macchl 3aiaHa ¢ynkuueit p (x,y) = x2y.

2. Buraucimth 00bEM TCJIa, OTPAHUYCHHOI'O ITIOBCPXHOCTAMHU

X
X > 3k
737

(Mcnonb3oBaTh NOJSPHYIO CUCTEMY KOOPAMHAT).

z=x>+y?% x’+y*’=1;, z>0;y=>

3. HaiiTu paguyc u HHTEpBaji CXOIUMOCTH psiia
n+2

i(—l)n -
2n+1
n=0

4. VccnegoBaTh Ha CXOAUMOCTh YHCJIOBOM PsiJl

( )
Tl—1

5. Haiitu obuee pemenre qudpepeHunanbHOro ypaBHEHHS

e—X

+ytgx =
Y yrgx COS X

6. Haiitu pemenue 3anaun Koy st nuddepeHnHanbsHOro ypaBHEHUS
BTOPOTO TIOPSIKA
y +2y —3y=2e3, y(0)=0, y(0)=1.



