defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa BbiCLLE MaTEMATVKN

“YTBEPXXOAHKD”
OJEKAH MT®

K.T.H. AHnonsckmin B. B.
r.

PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

MareMaTHYeCKHH AHAIH3

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepuranoBefeHne 1 TEXHONOrMK MaTepuanos, NPOgusIb:
MaTepranoBefeHrie Y TEXHOIOTUW MaLUIMHOCTPOUTENIbHBIX MaTepuasios

Kypc: 1, cemectpbl : 12

MexaHVKO-TEXHOMOrMYecKuii hakynbTeT,

No

Bupg geatenbHocTn

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

Jekuymn, yac.

MpakTnyeckune 3aHATUA, Yac.

NabopaTopHble 3aHATUSA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonaTenibHasa paboTa, yac.

11

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

12

Bug aTTecTaumm

Cemectp
1 2

7 6
252 216
167 164
72 72
72 72
0 0
18 0
2 2
21 18
85 52
PI"3 KOHTp.| PI"3 KOHTP.
3 C]
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneyunansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnN MaTepuasos

&I OC BBefeH B aeinctame npmkasom Nel1331 ot 12.11.2015 ., gaTa yTBepxaeHus: 14.12.2015r.

MecTo AnCUMNIVHLI B CTPYKTYpe yuebHoro nnaHa: bok 1, 6asosas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 22.03.01 MatepuanoBefieHne 1 TEXHONOrMM MaTepranos

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

BM, npoTokon 3acefanus Kadegpbl Ne2 ot 20.06.2017

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTNYECKOr0 (hakynbTeTa, NpoTokon Ne 5 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.N.H. bypos A. H.
3aBepfytoLnii kadeapoi:

[OLEHT, K.(b-M.H. Apkawos H. C.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii bataes B. A.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I 0OC: OIIK.3 roroBHOCTH IPHMEHATH (PYyHIAMEHTAILHBIC MATEMATHYCCKHE,
€CTeCTBEHHOHAYTHBIE I 00IeHIKeHEePHbIE 3HAHUS B PO ecCHOHAIBLHOI eI TeTbHOCTH; 8 YdCHU CledYIomUxX
pe3yibmanioe ooyueHun:

310. 3HaTb NPUPOLY BOHUKHOBEHWS MOTPELUHOCTEN NPU NPUMEHEHNI MAaTEMATNYECKUX MOZENEN 1
He06X0AMMOCTM OLIEHMBATL NOTPELLHOCTL

312. 3HaTb YHUBEPCA/IbHOCTb MaTEMaTUYECKNX METOA0B B MO3HaAHNW OKPY>XXalOLLEro MUpa

339. 3HaTb NPUPOAY BO3HMKHOBEHMS MOTPELLIHOCTEN NPY NPUMEHEHIM MaTEMATUYECKUX MOJenelt 1
He06X0AMMOCTU OLIEHMBATH NOrPELLUHOCTb

34. 3HaTb 6a30BblE MOMNOXKEHUS (PyHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKN B 06beMe, HEOOXOAMMOM ANs
BNafeHns MaTemMaTUYecK1M annapaTom 15 06paboTKM MHOPMaLMM 1 aHa/In3a jaHHbIX B 0611aCTK
NPoecCUOHaIbHOWN AeATENbLHOCTU

340. 3HaTb 6a30Bble MONOXEHMA (yHAAMEHTATbHbIX Pa3fenoB MaTeMaTKN B 06beme, HE06X0AMMOM A/
BNafeHns MaTemMaTUYecK1M annapaTom 15 06paboTKM MHOPMaLMM U aHa/In3a jaHHbIX B 061aCTK
NPoecCUOHaIbHOWN AeATENbLHOCTU

y22. yMETb NMPUMEHSITb OCHOBHbIE METO/bI MaTeMATMUECKOro annapaTa B MaTeMaTUUYeCKUX MOAENSX 06bEKTOB
1 NPOLLECCcoB

y23. YMETb UCMNO/1b30BaTb 3/IEMEHTHI MaTeMaTUYeCKO NIOTUKN ANA NOCTPOEHUA Cy)K,EI,EHVIﬁ N NX [OKa3aTeNbCTB

y4. yMETb 1CNO0/b30BaTh 3/1EMEHTLI MaTeMaTUYeCKol NOTNKK ANA NOCTPOEHUA Cy)KAEHI/II7I N NX [OKa3aTeNbCTB

y6. yMeTb NMPUMEHSTL OCHOBHbIE METOAbI MaTEMaTUYECKOro annapara B MaTeMaTNYeCKMX MOAENAX 0ObEKTOB U
npoteccos

2. TpeboBaHusa HI'TY K pesynbTataM 0CBOEHUS ANCLUNINHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLUMNNINHBLI N0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaunm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUIN

MaTemaTW4eckunin aHanus

OrMK.3.339 3HaTb NpUpPoay BO3HMKHOBEHWS MOrPELLIHOCTEN NPU NPUMEHEHUN
MaTemMaTn4eCKNX Moaenen U He06XOAMMOCTM OLLEHUBATL NMOrPeLLIHOCTb

1.MCTIOIIB30BAHMS OCHOBHBIX IIPHEMOB 0GpabOTKH SKCIEPHMEHTAIBHBIX JAHHBIX, | [lekUmm; MpakTUYeCKMe 3aHATUS;
CamocTosTenbHast paboTa

OlK.3.y4 ymeTb UCNO/b30BaTb 3/1EMEHTbI MaTEMaTMUYECKOW JIOFTMKW [/151 NOCTPOEHNS
CY>XKAEHWNI M X AO0Ka3aTe/IbCTB

2 aHATATHYECKOTO W YHACICHHOTO pelleHms IudgQepeHnnaIbHbIX ypaBHEHMAIA. Nexuyu; TNpakTUYecKue 3aHATUS;
CamocToaTeNibHas paboTa

OrlMK.3.340 3HaTb 6a30Bble NOMOXKEHUS (hyHAAMEHTa/IbHbIX Pa3fesioB MaTeMaTUKN B 06beME,
HeobX04AMMOM /151 BNafeHNsA MaTeMaTUYeCKUM annaparomM 415 06paboTKu nHhopmaummn n
aHann3a AaHHbIX B 061aCTV NPOdecCMOHa/IbHOW AeATe/TbHOCTH

3.3H3TI> ,Z[HCI)(i)epeHIIHaHBHOS u I/IHTGI‘paIIBHOC HUCYHUCIICHUS HEKU,VWI; ﬂpaKqueCKme 3aHﬂTV|ﬂ;
CamocTonTeNibHas paboTa
4.3HaTh U GepeHIEabHbe ypaBHCHII Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast paboTta
J.3HATh IOCICAOBATCIBHOCTH H PSJbL .HEKLLVII/I; npaKTVILIECKI/Ie 3aHATUS;
CamocTosaTenbHast paboTta
6.3HATh FJIEMEHTBI (pyHKLII/IOHaJILHOFO aHaJIns3a .neKLl,I/II/I; |'|paKT|/| YecKue 3aHATUSA;

CamocToaTenbHast paboTta

OlK.3.y6 yMeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYeCKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bLEKTOB M MPOLLECCOB

7.CTpOI/ITI> MaTEMaTHICCKHUE MO ICTTH HpOCTCﬁHIHX CHUCTEM U IIPOIECCOB HEKU'VWI; I'IpaKTVILIeCKI/Ie 3aHATUA,
C€CTCCTBOSHAHMS M TCXHUKH, CamocTosTenbHas paboTa

OrlK.3.312 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOAOB B MO3HAHNM OKPYXXalOLLEro
Mupa




8.0 MmaTemaTHKE Kak 0coOOM cIIocoOe Mo3HAHUS MUpa, OOITHOCTH ee MOHATHN 1

IpeacTa BIICHUI,

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

OIlMK.3.34 3HaTb 6a30Bble MOSIOXEHNA PyHAAMEHTA/IbHbIX pa3feioB MaTeEMaTUKK B 06 bEME,
HeobX04AMMOM /15 BNaAeHNsA MaTeMaTUYECKUM annapaTtomM A1 06paboTKu nHpopmaumm n
aHanumsa AaHHbIX B 061acTV NpodecCMOHa/IbHOM AeATETbHOCTH

9.0 MaTeMaTHICCKOM MOJAEIHNPOBaHAU.

Nekumu; MNpakTUYeCKMe 3aHATUS;
CamocTosaTensHasi pabota

OINMK.3.310 3HaTb NpUPOAY BOSHUKHOBEHWS MOrPELLHOCTEN NPY MPUMEHEHNN
MaTemMaTUYeCKNX MOAeNen U HeO6XOAMMOCTM OLEHMBATL MOrPeLLIHOCTb

10.11poBoUTE HEOOXOAUMEIE PACUETHI B paMKaX MOCTPOCHUST MOJICIIH.

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

OlNMK.3.y23 yMeTb MUCMOoNb30BaTb 3/IEMEHTbI MAaTEMaTUYECKOW NOTMKW AN NMOCTPOEHUS

CY>KAEHWUI 1 UX 10KA3aTeNbCTB

ll.yHOTpe6.TleHI/I51 MaTeMaTHICCKON CUMBOJIHUKH IS BBIPAXXCHUS KOJIMICCTBEHHDBIX U

KadeCTBEHHBIX OTHOINEHUH O6’LGKTOB;

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHast pabota

OrK.3.y22 ymeTb NPUMEHATbL OCHOBHbIe METOAbI MaTeEMaTMYECKOro annapara B
MaTemMaTnYeCKNX MOAeNsiX 06bLEKTOB M MPOLLECCOB

12 mceneoBaHms MoJellel ¢ YIETOM UX HepapXUIecKoi CTPYKTYpHI B OIICHKOH
IpeIelIOB IPUMEHUMOCTH IIOJIYISHHBIX PE3YIBTATOB;

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast paboTta

3. CofiepykaHve 1 CTPYKTypa y4e6HOI AUCUMNNHbI

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

Cemectp: 1

AnpakTnyeckas eaMHNLA: INEMEHTbI TEOPUN MHOXECTB.

1. HayanbHble NOHATUA Teopun

< 1,10, 11, 12, 3, .
MHOXECTB U MaTeMaTNYecKoin 0 2 56789 MpocnyLumBaHmne Nekuunii.
JIOTUKW. T
Jnpaktuyeckan eguHmua: Yncnoeble MHOXKeCTBA.
2. HaTtypasibHble, paurioHasibHbIE 1 0 2 1,10, 11, 12, 5, MpochyLLIMBaHME NEKLMiA,
BELLeCTBEHHbIE YmMcna. 6,7,8,9
AnpakTnyeckasn eanHuLa: OneMmeHTapHble PYHKLUN N NX TPagiviKi.
3. Mpnmepbl OCHOBHbIX
3MEMEHTAPHbIX U MPOCTENLLINX 0 2 1,10, 11, 12, 6, MoOCVLLMBAHME NEKLMI
HesfleMeHTapHbIX YNC/0BbIX 7,89 pocny Hia.
(yHKLMNA.
AngakTnyeckas eguHmua: Mpegen 4icnoBol nocriefoBaTelbHOCTU.
4. MNpepen uncnosou 1,10, 11, 12, 3, 5
nocnegoBaTe/ibHOCTN. AKCUOMBI 0 2 58 9 MpocnywimBaHme nekuuin.
MONHOTHI. e
S- Tpefien MOHOTOHHOM 0 2 |10, 11, 3, 5, 8, 9|IMpocnyLumBaHme NeKLMIA.
nocnefosaTensHoOCTK. Yucno e.
OnpakTndeckas eguHmua: Mpegen gyHKUMN.
6. Mpenen yHKUMKN. CpaBHEHNE
6eCKOHEYHO-60/1bLUNX U 0 2 10, 3,8,9  |MpocnyLwimBaHme nekuui.
6eCKOHEYHO-MasIbIX.
7. 3ameyaTenbHble npesens. 0 2 10, 3,5, 8 MpocnyLwmBaHme NeKLMiA.
8. OKBMBa/IEHTHble GECKOHEYHO 10, 11, 12, 3, 5, <
Ma/Tble 0 2 8 MpocnylwimBaHme nekuuni.

AvaakTuueckas equHULA: HenpepbIBHOCTb.




9. OnpegeneHne N OCHOBHbIE
CBOICTBA HeNpPePbIBHbIX QYHKLNIA.
HenpepbIBHOCTb 3/1EMEHTapPHbIX

(DYHKLMNA.

3,8

MpocnyLumBaHue NeKLuii.

10. OgHOCTOPOHHWE Npeaensi.
ToukM paspbiBa, UX
Knaccudmkaums.

11,3,9

MpocnyLwmBaHme NeKLMiA.

AvpakTuuyeckas equHmua: MpounseogHas.

11. MNpoun3sBofHas, ee
reOMETPUYECKNIA 1 MEXAHUYECKMIA
CMbICA.

0

10, 11,3,4,7,9

MpocnyLumBaHue NeKLuii.

12. OCHOBHbIe Npasuna
AnddepeHUMpoBaHns 1 TEOPEMbI O
AndhhepeHLMpPOBaHAN CIOXKHOW 1
obpaTtHoi (yHKUWiA. Tabnmua
MPON3BOAHbIX.

10, 3,4

MpocnyLwmBaHme NeKLii.

AnpakTtundeckan eguHmnya: Cneum

asbHble NpaBunia AngdepeHLmpoBa

HUNA.

13. MNpaBnno norapugmmnyeckoro
AnddhepeHUMpoBaHNS.
AvhdepeHuUypoBaHme HesBHO
3alaHHON (DYHKLMW.

10, 3,4

MpocnyLwmBaHme NeKLMii.

14. BekTOp-thyHKUWS.
CeoMeTpuYecKnii cMbicn
NMPOW3BOAHOW BEKTOP-(PYHKLMN.
AvdepeHuypoBaHme
napaMeTpUYecKmn 3ajaHHOW
(hyHKUMWN. Y paBHEHWe KacaTe/lbHOW
1 HOpMaIn.

10,12,3,4,7,8

MpocnyLwmBaHme NeKLMiA.

15. AnddhepeHuman, ero cessb ¢
NPON3BOAHOIA.

0

2 10,3,4,7,9

MpocnyLumBaHmne NEKLWIA.

AnpakTnyeckas egmHnua: OcHoB

Hble TEOPEM

bl AU hepeHLnanbHOro

NCHNCNEHNA.

16. MNpownssogHas 1 auddepeHuman
BbICLLMX MOPSIAKOB.

0

2 10,3,7,9

MpocnyLimBaHmne NEKLUIA.

17. Teopembl ®epma, Ponng,
Narpanxa, Koww.

3

MpocnyLwmBaHme NeKLii.

18. dopmyna Teiinopa ¢
OCTaTO4HbIM Y/1IEHOM B (hopme
NarpaHxa.

12,3,7

MpocnyLumBaHmne NEKLWIA.

19. Mpasuno Slonutans.
PacKpbITne HeornpeaeeHHOCTEN.

0

2 10, 3

MpocnyLumBaHue NexLui.

AnpakTnyeckas eguHmua: MiccnegoBaHue QyHKLNIA,

20. MNonHoe nccnegosaHme
(hYHKLMIA 1 NOCTPOEHMe rpadnKoB.

0

4 10, 12, 3,9

MpocnyLumBaHue NexLui.

JnpakTudeckasa eanHuua: Heonp

eneneHHbI

NHTEerpan

21. MoHATMA NnepBo06pasHol 1
HeonpeLeneHHoro nHTerpana.

0

10, 11,12, 2, 3,

2 8,9

MpocnyLumBaHue NeKLuiA.

22. MpocTeiwve npasuna
WHTErpupoBaHus, TeopemMbl 06
VHTErpypoBaHnK Mo YacTsm U1
3aMeHe MepemMeHHbIX.

10,2,3

MpocnyLumBaHue NeKLuii.

AnpakTtudeckan egnHmya: OCHOB

Hble K/1acChbl UHTEMPUPYEMbIX (DYHKLIWIA.

23. NHTerpupoBaHue
pauMOoHa/IbHbIX APO6EiA.

0

4 10, 2,3

MpocnyLwmBaHme NeKLMiA.




24. NuTerpnposaHue
TPUTOHOMETPUYECKMX (DYHKLIWIA.

10, 2,3

MpocnyLumBaHmne NEKLWIA.

25. NHTerpnpoBaHme HEKOTOPbIX
nppaumoHanbHoCTeR (pagmkanbl 0T
APOGHO-NIMHENHOW (yHKLMN,
ycnosus YebbiLesa, NOACTaHOBKY
dinepa).

10, 3

MpocnyLwmBaHme NeKLMiA.

AvpakTrnyeckas eanHuua: Onpeg

e/IeHHbIN UHTerpan.

26. OnpegeneHue n
reOMeTPUYeCKuiA CMbICN
OnpefieNIeHHOro NHTerpana.

0

2

1,10,12,3,9

MpocnyLwmBaHme NeKLMiA.

27. Teopema o
AndhdhepeHUMPOBaHNN MO BEPXHEMY
npegeny. dopmyna
HbloToHa-/1enbHMLa.

10, 12, 3

MpocnyLwmBaHme NeKLiA.

28. TeopeMbl 06 UHTErPUPOBAHNM
MO YacTAM 1 3aMeHe MepeMeHHbIX B
onpefieneHHOM UHTerpane.

10, 3

MpocnyLumBaHue NeKLuii.

AnpakTnyeckas eanHmua: HecobCTBEHHbIN MHTErpas.

29. HeCO6CTBEHHbIE NHTErpasibl
1-ro v 2-ro poga.

0

2

10,12,3,7,8

MpocnywmBaHme NeKLMiA.

Anpaktundeckan eguHmua: MNpunoxeHNA NHTerpasios.

30. M'eomeTpuyecKue 1 hnusnyeckme
NPUIOXKEHNUS OMpeaeneHHOro
WHTErpana.

0

4

1,10,12,3,7,8

MpocnyLwmBaHme NeKLMiA.

AnpakTnyeckas eamHnLa: MIHTerpanbl, 3aBUCSALLME OT NapamMeTpa.

31. NHTerpasel, 3aBucALme OT
napametpa. ®opmyna JleinbHuLa.

0

2

10, 12, 3,7

MpocnyLimBaHmne NEKLUIA.

32. O630pHas nekums

1,10, 11, 12, 2,
3,4,5,6,7,8,9

MpocnyLumBaHmne NEKLWIA.

CemecTp: 2

AvpakTuyeckas eanHuLa: Yncnosble psjpl.

32. MNMpon3BOJIbHbIE YMCIOBbIE

PsAbl: ONpeAeneHne n NpocTeiime
CBOICTBA; HEOO6XOAUMBIA NPU3HAK
CXOAMMOCTW; FapPMOHUYECKUIA PSL.

11,12,3,5,7,9

MpocnyLumBaHue NeKLuii.

33. 3HaKOMNOCTOAHHbIE PALbI:
NPW3HaKN1 cCpaBHeEHMS B hopme
HepaBeHCTBa W B NPeAebHOM
(hopme; npmsHak danambepa;
npu3Hak Kowwm pagukanbHbli;
npu3Hak Kowwm nHTerpabHbIN.

3,57,9

MpocnyLwmBaHme NeKLMiA.

34. 3HaKonepeMeHHble psaApbl:
npu3HaK abCoMTHON CXOAMMOCTH;
npu3Hak JlelibHuLa.

3,57,9

MpocnyLwmBaHme NeKLiA.

AvpakTnyeckas eanHuLa: PYHKLUMOHAIbHBIE Psiabl.

35. OYHKUMOHabHbIE PAabI.
O6nacTb CXoAMMOCTH;
onpefeneHve N HaxoXaeHwe ¢
NoMOLLbH0 Npu3Haka Janambepa.

10,11,3,5,7,9

MpocnyLumBaHue NeKLuii.

36. MNMoHATMe paBHOMEPHO
cxoammocTu. MpusHak
Beliepwitpacca. Ycnosus
MOYIEHHON UHTErPUPYEMOCTU Y

A hepeHLpyemMocTu.

3,579

MpocnyLumBaHue NeKLuii.




37. CteneHHble psagbl. Pagnyc
cxogmmocTtu. IouseHHoe

AnddepeHUmMpoBaHme 1 0 2 10,3,5,7,9 |[[MpocnywmBaHme NeKLMiA.
WNHTErPMpPOBaHNE CTEMEHHbIX
psAoB.
38. Psabl Telinopa. MpunoxeHns
PSALOB: NPUOVXEHHOE

o o 1,10, 12, 3,5, o
BbIUYMC/IEHNE 3HAYEHUIA (hYHKLNIA; 0 2 789 MpocnylimBaHme nekuuni.

I'IpI/I6I'IVI)KEHH09 Bbl4NCEHNE
OnpeaeneHHoro NHTerpasa.

Anpaktudeckan egnHnua: NoHAT

e (OYHKLIMN MHOTUX NEPEMEHHbIX.

39. OYHKLMN MHOTUX
nepeMeHHbIX: OCHOBHbIe
ornpeaeneHns, NOHATUA TMHUA 1
MOBEPXHOCTM YPOBHS, Mpeaena,
HenpepbIBHOCTY.

3,9

MpocnyLumBaHue NeKLuii.

AnpakTnyeckas eguHmua: AuppepeHumnposaHme GyH

KLIII/II\/’I MHOTIMX NepemMeHHbIX.

40. YacTHble Npon3BOAHbIe,
anddepeHUmnan QyHKLNIA

HECKO/bKMX MepeMeHHbIX. 0 2 11,12,3,9 [MpocnywmnBaHme NeKLMiA.

"pafneHT, ero OCHOBHbIE CBOMCTBA.

Mpon3BOAHAA MO Harpas/IeHNIO.

41. Hopmanb 1 KacatesibHas o
P 0 2 10,3 MpocnywimBaHme nekuuni.

MI0CKOCTb K NOBEPXHOCTW.

AnpakTnyeckas eamHnLa: AKCTPEMYMbI PYHKLMI MHOTUX NEPEMEHHBIX.

42. DKCTPeMyM (PYHKLMI
HECKO/IbKMX NepeMeHHbIX.
HeobxoanMble 1 fOCTaTOYHbIE
yYCNIOBUS.

10,12,3,7,8,9

MpocnywmBaHme NeKLMiA.

43. YCNOBHbI 3KCTpeMyM. Ero
Hax0oX/[eHve MeTO0M CBeAeHUsA K
(hYHKLMM OQHOIA NEPEMEHHON 1
MeToZoM JlarpaHxa.

10, 12,3,7,8,9

MpocnyLwmBaHme NeKLii.

44. HaxoxaeHne Hanbo/bLUero v
HauMeHbLLIEro 3Ha4eHNs PYHKLMN
B 06/1aCTW.

12,3,7,9

MpocnyLumBaHue NeKLuii.

Onpaktundyeckan egnHuuya: KpatH

ble MHTerpasbl.

45. OnpeaeneHne 1 CBOMCTBA
nHTerpana no mMepe. PU3nYeCKUii 1
reOMeTPUYECKNiA CMbICH.

0 10, 11,12, 3,6

MpocnyLwmBaHme NeKLiA.

46. [1BoiiHol nHTerpan. CeeaeHune
K NOBTOPHOMY. PaccTaHOBKa
MpefesioB UHTErPUPOBaHUS.
TpoliHoi nHterpan. CeeaeHue K
NMOBTOPHOMY. PaccTaHOBKa
MpefesioB UHTETPUPOBAHUS.

11,3

MpocnyLumBaHmne NEKLWIA.

47. TeopeMa 0 3aMeHe nepemeHHbIX
B KpaTHOM WHTerpase. MNonsapHas,
LMMHAPUYECKas 1 chepuyeckas
CUCTEMbI KOOPAMHAT.

3,8

MpocnyLumBaHue NexLui.

AvpakTnyeckas eanHuua: KpruBonvHeHble MHTerpabl.




48. Kp1BONVHENHBIN MHTErpan
nepBoro poga. BoluncneHne AnHbI
ayrv. OnpefeneHne N BbIYUCIEHNE
M0LLaAM NOBEPXHOCTY.
MoBEPXHOCTHBI MHTErpan Nepsoro

poza.

11,3

MpocnyLumBaHue NeKLuii.

49. KpMBONMHENHBIA MHTErpan
BTOPOro poja, ero
reOMEeTPUYECKUIA cMbics. Popmyna
["prHa. Ycnosue NoTeHLMaIbHOCTH
[BYMEPHOI0 BEKTOPHOIO NOJS.

11,3

MpocnyLwmBaHme NeKLMia.

50. 'eomeTpuryecKme N Qusnyeckme
NPUNOXEHWS UHTerpaia no mMepe.

0 4

1,11,3,9

MpocnyLumBaHue NeKLuii.

AvpakTnyeckas eanHuLa: MoBepXHOCTHbIE MHTErpasibl.

51. MoBEPXHOCTHbIA MHTErpan
nepBeoro poga. BeluncneHme
Mn/oLWaan NoBEPXHOCTHU.
OpwveHTauma NoBEPXHOCTU B
npocTpaHcTBe. MOBEPXHOCTHbIN
WHTErpas BTOPOro poja.
BbluncneHne NoBepXHOCTHOIO
WHTerpana BTOporo pojac
NMOMOLLIbIO NOBEPXHOCTHOIO
WHTEerpana rnepeoro posa.
BbluncneHne NoBepXHOCTHOIO
WHTerpana BTOPOro poga no
KoopAMHaTaMm.

11,3

MpocnywmBaHme NeKLMiA.

AnpakTnyeckas eaMHNLA: INEMEHTbI TEOPUK

nons.

52. ®opmyna
["aycca-OcTporpajackoro.
Oneparop MaMunbLTOHA, poTop U
[AVBEPreHLns BEKTOPHOrO Nons.
dopmyna CToKca. Ycnosume
NOTEeHLMATbHOCTW TPEXMEPHOT0
BEKTOPHOrO NoJsis.

11,12,3

MpocnyLwmBaHme NeKLMiA.

AvpakTnyeckas eanHmua: O6LLMEe NOHATUS Teopum

nhepeHLMaIbHbIX YPaBHEHWIA..

53. MoHATre anddepeHumanibHOro
ypasHeHus. OnpegeneHne o6Lero
peLueHus, 3agadm Kowwm, yactHoro
peLueHns, 0coboro peLleHns s
AnhhepeHLNaIbHOr0 ypaBHeHUA
MepBoro NopsfKa. YpasHeHNs ¢
pasfensoLwyMNCa NepeMeHHbIMM.

10, 11, 12, 2, 4,

7,89

MpocnywmBaHme NeKLMiA.

AupakTnyeckas eguHmLa: YpasH

eHVA NepBoro nopsiaka.

54. OpHopoAHbIe
AndggepeHUnansHble ypaBHEHWS

nepBoro nopsiaka. SInHeHble 0 2 10, 2, 4,7, 8, 9 |MpocnyLunBaHme nekuuii.
AndhhepeHuMaibHbIe YpaBHEHNS

MepBoro nopsjka.

55. YpaBHeHua bepHynnw.

YpaBHeHus B MOSHbIX 0 2 10, 2, 4,7, 8, 9 |MpocnyLumnBaHme NeKLMiA.

AnpepeHumanax.

AnpakTnyeckas eAMHNLA: Y paBHEHMS BbICLLMX MOPSIAKOB.




56. NocTaHoBKa 3agayun Kowm gns
ypaBHEHWIA BbICLUMX NOPSAKOB.
MeTo/bl CBeIeHWSI ypaBHEHWIA
BTOPOro NopsAKa K ypaBHeHUsAM
nepBoro nopsaka.

10,2,4,7,8,9

MpocnyLwmBaHme NeKLMiA.

OnpakTndeckasn eanHmua: JlnHein

Hble ypaBHe

HNA BbICLLNX NOPAAKOB.

57. JINHeNHO 3aBUCKMblE
(He3aBMCKMbIE) CUCTEMbI (DYHKLMNA.
Onpegenutens BpoHckoro. basuc
peLleHniA 04HOPOLHOIO SIMHEHOTO
AnhhepeHLNaIbHOT0 YpaBHeHUSA
(byHpameHTaIbHasA cucTema
peLLeHnin). B o6LLero peLueHus.

10,2,4,7,8,9

MpocnyLwmBaHme NeKLii.

58. MocTpoeHmne 6asunca
(byHAaMeHTaIbHOW CUCTEMDI)
peLLeHNIA 0JHOPOAHOIO NMMHENHOIO
AngdepeHUnansHOro ypaBHeHNS ¢
MOCTOAHHLIMW KO3(ULIVEHTAMK.

10,2,4,7,8,9

MpocnyLimBaHmne NEKLWIA.

59. MeTog JlarpaHxa Bapuauunu
MPOW3BO/IbHBIX MOCTOSAHHBIX /15
HaxoXaeHNs 06LLero peLeHns
HEeOHOPO/HOI O IMHEHOI 0
AnddepeHLnansHOro ypaBHeHNs.

10,2,4,6,7, 8,
9

MpocnyLumBaHue NeKLuii.

60. Teopema 0 CTPYKType 06L1ero
peLleHns HeOLHOPOAHOr0
NNHEHOro auddepeHLanbHOro
ypaBHeHus. HaxoxaeHne 4acTHOro
peLleHns HeOLHOPOAHOr0
NMHENHOro AnddepeHLManbLHOro
ypaBHeHNS CO cneLnanbHO
npaBoii YacTblo (MeToA Noabopa).
MoHATWe KpaeBoli 3agauu.
MprMepbI peLleHus.

10,2,4,7,8,9

MpocnyLumBaHue NexLui.

AnpakTuueckas eauHuLa: CUCTeMbI IMHEVHBIX ANdhepeHLnanbHbIX

YpaBHEHUIA.

61. CCTEMbI NIMHENHbIX
AndepeHUnanbHbIX YPpaBHEHWIA.
Onpegenenns. 3anncs B
MaTpuyHoM Buae. CBSA3b MMHENHbIX

o 0 2 10, 2, 4, 7, 8,9 [MpocnyLwumnBaHme NeKLMiA.
ypasHeHWI 1 cuctem. CTpyKTypa
MPOCTPAHCTBA PELLEHWNIA CUCTEMBI
NHENHBIX AnddepeHLanbHbIX
yPaBHEHWIA.
62. PeLLleHne 04HOPOAHbIX CUCTEM
NNHENHBLIX anddepeHUManbHbIX
YPABHEHW € NOCTOAHHBIMU 0 2 10, 2, 4,7, 8,9 |MpocnywmnsaHune nekumi.
KoaphmumeHTamu. Cnyyai
BELLIECTBEHHbIX Pa3/INYHbIX
COBCTBEHHBIX YMCE.

1,10, 11, 12, 2, o
63. O630pHas nekums. 0 2 3456789 MpocnylimBaHme nekuuni.
Tabnuua 3.2
CcbIfIKN Ha
. | AKTMBHbIe
TeMbl NPaKTUYECKUX 3aHATUI Yacbl | pesynbTaThbl YyebHasa fesaTe/IbHOCTb
(PopMmb1, Hac. 06y4eHus

Cemectp: 1

AnaakTuyeckas equHMLA: YMCNoBble MHOXECTBA.




1. KomnnekcHble uncna n aeicTens
C HUMN.

2

10, 11, 12, 5, 6,

4 7,8

PeLueHwe 3aaa4 no Teme
MPaKTUYECKOT O 3aHATUA.

AnpakTnyeckas eAMHNLA: dNeMeHTapHble PYHKLUMM U UX TpaginKm.

2. MNocTpoeHune rpadurkoB
3NleMeHTapPHbIX PYHKLWA,

PeLueHwe 3agady rno Teme

3a/laHHbIX ABHO 1 NMapamMeTpuyecKu, 0 4 1,11,12,6,7,8
o MPaKTUYECKOr0 3aHATUA.
a TaKKe B MOISAPHON CUCTeMe
KOOpAMHAT.
AnpakTnyeckas eguHmua: Mpegen 4McioBol NocnefoBaTeIbHOCTU.
PeLueHWe 3aaa4 no Teme
3. MNpegen nocnefoBaTeNbHOCTU. 0 6 10,11,5,7,8 an
NPaKTUYECKOro 3aHATUSA.
AunpakTnueckasn eguHuua: MNMpegen pyHKUMN.
4. Mpepen yHKUnn, PeLuieHWe 3aaa4 no Teme
PeAen dyHKy 0 6 [10,11,3,5,7,8 A
3amMeyatenbHble Npesenbl. NPaKTUYECKOro 3aHATUSA.
5. CpaBHeHwe 6.M., BblUKCEHNE 0 5 11.3.5 PeLleHuve 3aaa4 no Teme
npegenos € NOMOLLbH0 6.M. T NPaKTUYECKOro 3aHATUS.
AvpakTndeckas egnHuLa: HenpepbIBHOCTb.
6. HenpepbIBHOCTb (hyHKLMN, 0 4 111 3.5 8 PeLLeHuve 3aaa4 no Teme
Knaccugurkaums To4ek paspblBa. e NPaKTUYECKOro 3aHATUS.
AnpakTndeckaa eguHnua: NMpoussogHas.
7. Tabnmua npou3BoHbIX, TEXHUKA 6 8 11.3 7 PeLLeHuve 3aaa4 no Teme

AndgdepeHUmMpoBaHms.

NPaKTU4YeCKOro 3aHATUA.

Onpaktunyeckan eguHmuya: Cneum

afbHble NpaBuia anggepeHLmposa

HWA.

BbinonHeHne npeanoXXeHHbIX

8. KoHTposnbHasa paborta. 0 2 11,3,5 BapuaHTOB 3aJaHuii Mo
NPOMAEHHBLIM TEMaM.
AnpakTnyeckas eguHmua: OCHOBHbIE TeopeMbl AU dhepeHLNaIbHOro NCHUCIEHNS.
9. 3agaun Ha npuMeHeHKe 4 6 10.11.3.7.8 PeLueHwe 3aaa4 no Teme
NpOun3BOAHOIA, Npasunno Slonutans. e NPaKTUYeCKOro 3aHATUS.
AvpakTnyeckasn eguHumua: ViccnegoBaHve QyHKLUMWIA.
10. SnemeHTbI 1ccnefoBaHNA
(PYHKLMIA: MOHOTOHHOCTb, 10, 11, 12, 3, 7, o
2 4 MpocnylimBaHne NeKuuin.
3KCTPEMYMbI, BbIMYKNOCTb, 8
acumnToThl.
11. MNonHoe nccnefoBaHme 10, 11, 12, 3, 7, o
o 2 2 MpocnylwimBaHme nekuuin.
(YHKLMIA. 8
AvpakTnyeckasn eguHuua: HeonpegeneHHbI UHTerpasn.
12. NHTerpvpoBaHue NpocTeiLmx
o o PeLueHWe 3aaa4 no Teme
(hyHKLWMIA, 3aMeHa NepemMeHHo r 2 6 10,11,3,7,8

NHTErpmnpoBaHne no 4actam.

NPaKTU4YeCKOro 3aHATUSA.

AnpakTtudyeckan egnHmya: OCHOB

Hble K/1acChbl UHTEMPUPYEMbIX (DYHKLIWIA.

13. VIHTerprpoBaHne HEKOTOPbIX

PeLueHwe 3agady rno Teme

o 0 2 10,11, 3,8

nppaLoHabHbIX PYHKLMIA. NPaKTUYECKOro 3aHATUA.
14. VikTerpuposarive PeLlieHve 3aaa4 no teme
paLvoHa/IbHbIX Ap0o6eit 1 0 4 10, 11, 3,8 aA

o NPaKTUYECKOro 3aHATUSA.
TPUrOHOMETPUYECKUX (DYHKLMIA.
AnpakTnyeckas eguHmua: OnpegeneHHbl MHTerpan.
15. ®dopmyna HetoToHa-S1elibHunLa. PeLLIEHME 33034 110 TeMe
VHTerpmpoBaHme no 4acTam n 0 2 1,10,11, 3,8 an

3aMeHa NnepemMeHHbIX.

NPaKTU4YeCKOro 3aHATUSA.

AnpakTnyeckas eanHmua: HecobCTBEHHbIN MHTErpas.




16. Heco6CTBEHHbIE MHTErpasbl
1-ro v 2-ro pogos.

0 4 1,10,11,3,8

PeLueHwe 3aaa4 no Teme
MPaKTUYECKOT O 3aHATUA.

AvpakTnyeckas eanHuLA: VIHTerpanbl, 3aBucsiLLMe OT NapaMeTpa.

17. AnddepeHumpoBaHune
MHTErpana, 3aBmCALLEro oT

PeLueHwe 3agady rno Teme

napameTpa. lNprmeHeHne K 0 2 10, 11,3

NPaKTUYECKOro 3aHATUS.
BbIYMCNIEHNIO HEKOTOPbIX
WHTErpanos.
18. BbluncneHve naowagen, 4vH 0 4 |1,10,11,3,7.8 PeLueHWe 33aa4 no Teme
KPUBbIX 1 06bEMOB. NPaKTUYECKOro 3aHATUSA.
CemecTp: 2
AupakTundeckasa eguHnua: Yucniosble pagbl.
19. Yucnossle pagpl. MprsHaku 0 8 10, 11, 3,5, 7, |PewleHue 3agay no Teme
CXOLMMOCTW. 8,9 NPaKTUYECKOro 3aHATUSA.
AunpakTnueckas eguHmua: PyHKLUMOHANbHbIE PAbI.
20. CTeneHHble pAagbl. 0 4 |1,10,11,5,8,9 Peluenme 3anaq no reme

NPaKTU4YeCKOro 3aHATUA.

OnpakTndeckas egnHuua: AuddepeHunpoBaHmne gyH

KL MHOTMX NepeMeHHbIX.

21. ®YHKLUMN MHOTUX
nepeMeHHbIX. TexHnKa
anddepeHunpoBaHms. MpagneHT.
MpounssoaHasa No HanpaseHNHO.
KacatenbHasa NnocKoCTb.

11,3,8,9

PeLueHWe 3aaa4 no Teme
NPaKTU4YeCKOro 3aHATUA.

AnaakTuueckas equHULA: AKCTPeMyMbl DYHKLNIA MHOTMX NePeMEHHbIX.

22. be3ycnosHbIe 1 YCIOBHbIe
9KCTPEMYMbI (DYHKLMIN HECKOMBbKNX

PeLueHwe 3aaa4 no Teme

0 6 10, 11, 3,8, 9
nepemMeHHbIX, Haubo/bLLME 1 NPaKTUYECKOro 3aHATUSA.
HaMMeHbLUIME 3HAYEHNS.
AvpakTundeckad egnHnua: KpaTtHble MHTerpasibl.
23. [1BOIHON MHTerpas, 3amMeHa PeLLeHIe 33134 110 TeMe
nepeMeHHbIX B JBONHOM 0 4 10,11, 3,6,8,9 aA
MPaKTUYECKOro 3aHATUA.
NHTErpane.
24. TpOIHO NHTerpan, 3amMmeHa PeLLIEHME 33034 110 TeMe
nepeMeHHbIX B TPONHOM 0 4 110,11,3,6,8,9 ah
NPaKTUYECKOro 3aHATUSA.
WHTErpase.
25. MpnnoxeHna KpaTHbIX 0 4 1, 10, 11, 3, 7, |PeLueHue 334a4 no Teme
WNHTerpasos. 8,9 NPaKTUYeCKOro 3aHATUS.

AnpakTtundeckasa egnHunua: Kpuso

INHENHbIE MHTErpasibl.

26. KprBonuHeliHble NHTerpasbl

PeLueHWe 3aaa4 no Teme

0 4 10, 11, 3,8, 9
1-ro n 2-ro poga. NPaKTUYeCKOro 3aHATUS.
AvpakTundeckas eguHnua: NMoBepxXHOCTHbIE MHTErpasibl.
27. NoBEPXHOCTHbIE UHTErpabI 1,10, 11, 3, 7, |Pewenme sagay no Teme
1-ro n 2-ro poga. MpunoxkeHns 0 6
8,9 NPaKTUYECKOro 3aHATUA.

WHTErpanos.
AnpakTnyeckasn eanHuLA: ONeMeHTbl TeOPUK NONS.
IZ_E;' igf)ch)ﬂggaor CKOTO U 0 4 1,10, 11, 12, 2, |PeLueHue 3a4a4 rno Teme

y porpag 3,7,8,9 MPaKTUYECKOr0 3aHATUA.

(hopmyna CTokca.

JnpakTudeckasa eanHuua: YpasH

€HNA NepBoro nopsaaka.

30. AndhepeHupmansHble
ypaBHeHus |-ro nopsagka.

1,10, 11, 12, 2,

0 4,7,8,9

4

PeLueHWe 33aa4 no Teme
NPaKTU4YeCKOro 3aHATUA.

JupakTudeckasa eanHuua: YpasH

€HNA BbICLLUNX NOPAAKOB.




31. YpaBHeHus, gonyckaroLimne 0 2 1,10, 11, 12, 2, |PeLLeHue 3a4a4 rno Teme
NMOHWXeHWA NopsAaKa. 4,7,8,9 MPaKTUYECKOr0 3aHATUA.

AnpakTnyeckas eamHnLa: JInHeliHble ypaBHEHMS BbICLLIMX MNOPSIAKOB.

32. JInHeiHble
andgdepeHUnansHble ypaBHEHUS ¢ 0 8
NMOCTOAHHBLIMW KO3(h(MUMEHTaMM.

1,10, 11, 12, 2, |PeLueHne 3aga4 rno Teme
4,7,8,9 NPaKTUYeCKOro 3aHATUS.

AvpakTrnyeckas eanHmua: CUCTeMbl IMHERHBIX anddepeHUMaTbHbIX YPaBHEHWIA.

33. Cuctembl AM(pEPEHLManbHbIX 1,10, 11, 12, 2, |PelueHue 3aaa4 rno Teme

ypaBHEHWIA C MOCTOSHHbLIMM 0 4

4,7,8,9 NPaKTUYeCKOro 3aHATUS.
KO3(phmLMeHTaMK.
34. KoHTponbHas pa6oTa 0 2 10,2,4,5 | eweHme sapanui no

NPONAEHHbIM TEMaM.

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocst

CcbINKN Ha
< Yachbl Ha Yackl Ha
Ne Buabl caMoCTOATENbHOW PaboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
Cemectp: 1
1 |KOHTpO/NbHbIe paboThbl 10,11, 2, 3,4,5|10 |5

MoAroToBKa K KOHTPO/bHOI paboTe.: bypos A. H. Matematuyeckuii aHanus, 1 cemectp, MHGopMauma ans
aTTecTaunmn CTyeHTOB [3NeKTPOHHbIN pecypc] : yuebHO-MeToaNYecKoe nocobue / A. H. Bypos ; HoBocm6.
roc. TexH. yH-T. - HoBocnbupck, [2010]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢ 3kpaHa. bypos A. H. Matematunueckuii
aHann3, 2 cemMecTp, MH(opMaLus Ans aTTecTalum CTyAeHTOB [ONeKTPOHHbIN pecypc] :
yuyebHO-MeToAMYecKoe nocobme / A. H. bypoB ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢ akpaHa. HegorntyeHko I". B.
MatemaTnyeckuii aHanmn3 Ans TEXHUYECKMX CreLnanbHOCTeNn [SNeKTPOHHBIN pecypc] : 3N1eKTPOHHbII
y4yebHO-MeToAMYeCKMA Komnneke [1 n 2 cemecTpsbl] / . B. Hegorn6ueHko ; HoBocub. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢
JKpaHa.

10, 11, 2, 3, 4,

2 |Pr3 5,7

30 4

PewueHme 3agad PI3.: bypos A. H. MaTtemaTnyeckuii aHanms, 1 ceMecTp, MHopMaLms Ans aTTectaumm
CTYAEHTOB [INEKTPOHHbIN pecypc] : yuebHO-MeToaMnYeckoe nocobme / A. H. bBypoB ; HOBOCKG. roc. TeXH.
YH-T. - HoBocmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. -
3arn. ¢ akpaHa. bypos A. H. MatemaTnueckuii aHanus, 2 ceMecTp, MH(opMauus Ans aTTectauum
CTYZIeHTOB [DNeKTPOHHbIN pecypc] : yuebHo-meToamueckoe nocobue / A. H. bypoB ; HoBocmb. roc. TexH.
YH-T. - HoBocmbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. -
3arn. ¢ akpaHa. HegormnbyeHko I'. B. MatemaTuyeckuii aHanm3 418 TEXHUYECKMX crelmanbHOCTel
[3neKTpoHHbIV pecypc] : 3NeKTPOHHBIV y4ebHO-MeToAMYeCKMn koMnneke [1 v 2 cemecTpbl] / T B.
HepormnbueHko ; HoBocuo. roc. TexH. yH-T. - HoBocmbupcek, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢ aKkpaHa.

1,10, 11, 12, 2,

3,4,57,8,9 3 10

3 |MoaroToBKa K 3aHATHSAM

M3yueHre TeopeTMYeCcKOro Matepmana, BbINoMHEHNe AOMaLLHUX 3afaHunii.: Bypos A. H. MatemaTuyeckuii
aHanms, 1 cemecTp, UHhopMaL s Ans aTTectaumm CTyLeHTOB [ONeKTPOHHbIN pecypc] :
y4yebHO-MeToAMYecKoe nocobue / A. H. BypoB ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpck, [2010]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢ skpaHa. bypos A. H.
MaremaTunyeckuii aHanmns, 2 ceMecTp, MH(popMauus A1 aTTecTaluy CTyAeHTOB [DNeKTPOHHbIN pecypc] :
yuebHO-meToAmMYecKoe nocobue / A. H. bypos ; HoBocKOG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢ akpaHa. HegornéueHko I". B.
MaTemaTuyeckuii aHanmn3 ans TEXHUYECKMX CrelnanbHOCTen [DNeKTPOHHBIN pecypc] : SNeKTPOHHBIN
yuebHO-meToAMYecKuiA Komnneke [1 n 2 cemectpbl] / . B. HegornéuyeHko ; HoBocmb. roc. TeXH. yH-T. -
Hosocnbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢
JKpaHa.




10, 11, 12, 6, 7,

8,9 10 2

4 |lNofroToBkKa K atTectauumm

. bypos A. H. Matematuueckuii aHanus, 1 cemecTp, MHpopMaLma ans aTTectaluun CTyaeHTOB
[3nekTpoHHBIN pecypc] : yuebHO-MeToaMYeckoe nocobue / A. H. Bypos ; HoBOCKG. roc. TeXH. YH-T. -
Hosocubupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢
JKpaHa. bypos A. H. MartemaTunyeckuii aHasms, 2 ceMecTp, MHpopMaums 415 atTectauuy CTyeHTOB
[@neKTpoHHBIA pecypc] : y4ebHo-meToAMuYecKoe nocobue / A. H. bypos ; HoBocuKbG. roc. TexH. yH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢
3KpaHa. Hegorn6uyeHko . B. MaTemaT1yecKnin aHasm3 /1 TEXHUYECKUX CreLmanbHOCTeR [D1eKTPOHHbIN
pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYECKUIA KomMneKe [1 1 2 cemecTpbl] / . B. HegornéyeHko ;
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2015]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢ 3kpaHa.

CemecTp: 2

1 |KonTponbHble paboTbi 10,11, 2,3, 4,5]10 5

MoAroToBKa K KOHTPObHOI paboTe.: bypos A. H. MaTtematuueckuii aHanus, 1 cemectp, MHGopmauma ans
aTTecTaumm CTyeHTOB [3NeKTPOHHbINA pecypc] : y4ebHO-MeToanYecKoe nocobue / A. H. bypos ; HoBocm6.
roc. TexH. yH-T. - HoBocmbupck, [2010]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢ 3kpaHa. bypos A. H. MaTtematunueckuii
aHanu3, 2 cemMecTp, MH(opMaLus Ans aTTecTalum CTyAeHTOB [SNeKTPOHHbIN pecypc] :
y4yebHO-MeToAMYecKoe nocobme / A. H. bypoB ; HoBocu6. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢ akpaHa. HegorntyeHko I". B.
MatemaTnyeckuii aHanmn3 Ans TEXHUYECKMX CneuuanbHOCTeN [SNeKTPOHHBIN pecypc] : 3N1eKTPOHHbII
y4yebHO-MeToAMYeCKMiA Komnneke [1 n 2 cemecTpsbl] / . B. Hegorn6ueHko ; HoBocuG. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢
JKpaHa.

2 |pr3 10,2,3,4,5,7 |20 |4

PewieHue 3aaay PI3.: bypoB A. H. MaTtemaTtunuyeckuii aHanms, 1 cemecTp, MH(hopMaums ans atTectaumm
CTYLEHTOB [ONeKTPOHHbIN pecypc] : yuebHO-MeToAMueckoe nocobume / A. H. Bypos ; HoBocu6. roc. TexH.
yH-T. - HoBocmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. -
3arn. ¢ skpaHa. bypos A. H. MaTemaTn4eckunin aHanms, 2 ceMecTp, MHopMaLms Ans aTtectaumm
CTYAEHTOB [SNeKTPOHHbIN pecypc] : yuebHO-MeToanYecKoe nocobme / A. H. bypoB ; HOBOCKG. roc. TexH.
YH-T. - HoBocmbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. -
3arn. ¢ akpaHa. HeporvnbueHko I". B. MaTemaTuyeckuin aHan3 A1 TEXHUYECKNX CneLmanbHOCTeNR
[ONeKTPOHHBIA pecypc] : aNEKTPOHHLIN yuebHO-MeToANYeCKMIA Komnneke [1 n 2 cemecTtpbl] / T, B.
HepnormnbueHko ; HoBocKo. roc. TexH. yH-T. - HoBocmbupck, [2015]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000218933. - 3arn. ¢ akpaHa.

1,10, 11, 12, 2,

3.7.8.9 12 !

3 |loaroToBKa K 3aHATUAM

M3yyeHne TeopeTUYecKOro matepmana, BbiMo/iHeHWe JOMaLIHUX 3adaHuii.: Bypo A. H. MaTemaTunyeckuii
aHanus, 1 cemecTp, MH(opMaums Ans aTTecTaummn CTy1eHTOB [DNeKTPOHHbIA pecypc] :
yyebHO-MeToAMYeckoe nocobue / A. H. Bypos ; HoBocub. roc. TexH. yH-T. - Hosocnbupck, [2010]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢ akpaHa. bypos A. H.
MatemaTnyeckuii aHanmns, 2 ceMecTp, MH(popMauus 4N aTTecTauuy CTyaeHTOB [DNeKTPOHHbIN pecypc] :
y4yebHO-MeToAMYecKoe nocobme / A. H. bypoB ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢ akpaHa. HegorutyeHko I". B.
MaTemaTU4eCKnin aHanmn3 Ans TEXHUYECKNX CNeLmanibHOCTeN [SNeKTPOHHbIV pecypc] : 3NeKTPOHHbI
yuebHo-meToAnYecKniA komnneke [1 n 2 cemectpbl] / . B. Hegorm6yeHko ; HoBocn6. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢
JKpaHa.

10, 11,12, 4, 5,

6,7,8,9 10 2

4 |lMoaroToBka K atTecTaymm




: bypos A. H. Matematuyeckuii aHanus, 1 cemectp, MHOpMaLMs 418 aTTecTauum CTyAeHTOB
[GneKTpoHHBIA pecypc] : yuebHo-MeToAMuYecKoe nocobue / A. H. bypos ; HoBocKG. roc. TexH. yH-T. -
Hosocunbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢
JKpaHa. bypos A. H. MaTtemaTunyeckuii aHasinms, 2 CeMecTp, MH(popMaums 4ns aTTectauum CTyLeHTOB
[3nekTpoHHBIA pecypc] : y4ebHO-MeToaNYeckoe nocobue / A. H. Bypos ; HoBoCKG. roc. TexH. yH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215401. - 3arn. ¢
3KpaHa. HegornbueHko I". B. MatemaTnyeckuii aHanmn3 Ans TeEXHUYECKMUX CnelmanbHOCTel [OneKTPOHHbIl
pecypc] : aNeKTPOHHbIM y4ebHO-MeToANYeCKMiA komneke [1 n 2 cemectpbl] / . B. Heforné4eHkKo ;
HoBocub6. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3arn. ¢ aKkpaHa.

5. TexHonormnsa oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYaIOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLWiA NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnmuya 5.1
JeAaTenbHoOCTb VHhopMaLnoHHO-KOMMYHUKALMOHHbIE TEXHO/IOT U
VHhopmmpoBaHue e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro obyyeHns HI' TY
KoHCynbTMpoBaHue e-mail
KOHTpO/b Cpefia aneKTpOHHOro obyyeHns HI'TY
PasmeLLieHne y4ebHbIX . o VN
MaTepUanon e-mail; JInyHbii TUNOBOIK caiT; MopTtan HI'TY
Tabnmuya 5.2
AKTVBHblEe N MHTEPaKTMBHbIE (POPMbI MPOBEAEHNS 3aHATUI
Ne HavnmMeHoBaHVe akTUBHBIX PopM Kope! (poplvmpyel\nblx
KoMneTeHunn
1 |MpobneMHbIin MeTof OlnK.3;

@DopmMHpyeMble YMeHHs: Y22. yMETh IPUMEHSITh OCHOBHBIE METOJIbI MATEMATHUECKOTO arrapara
B MAaTeMaTHUYECKUX MOZAENISIX OOBEKTOB U MPOLIECCOB; Y6. YMETh IPUMEHSITh OCHOBHBIE METOIbI
MaTEeMAaTHYECKOTO arrapaTa B MaTEMaTHYECKUX MOIEIISIX OOBEKTOB U MTPOLIECCOB

Kparkoe onncanue npumenenusn: Pelrenre 3ana4 MHIUBUAY ATbHBIX 3aTaHUM.

Mogpo6Has nHhopmaums 06 NCNOIb30BaHWMKN TEXHONOTMW NpMBOAMTCS B "BypoB A. H. MaTemaTtnyecknii aHanms, 1
CEMECTp, MH(opMaLus Ansa aTTecTalum CTyAeHTOB [ONeKTPOHHbI pecypc] : y4ebHO-MeToaMuYecKoe nocobue / A. H.
Bypos ; HoBocmb. roc. TexH. yH-T. - HoBocubmpck, [2010]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3arn. ¢ aKpaHa."

6. MpaBunna aTTecTayum oby4varoLmxcs rno y4ebHom gucumnanHe

[ns atTecTaymmn obyvaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane 1 15-ypoBHeBoi ECTS.

KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. <
OueHvBaeMble BUAbI JeATe/IbHOCTU 06yyatoLmxcs a1 MakcuMasibHbIN 6ann

Cemectp: 1

Jlexyusi: 0

Ipaxmuyeckue 3auamus; 0

Koumponwvnuie pabonei: 15 30

PI'3: 15 30




OK3amen: | 20 | 40
CemecTp: 2

Jexyust: 0

IIpaxmuyeckue 3auAmMUAL. 0

Koumponwvnsie pabomevi: 15 30
PI'3: 15 30
Oxzamen: 20 40

B Tabnuue 6.2 npecTaBeHO COOTBETCTBYE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnunua 6.2
KOI'\(ACIJ_I,llt;IEH DopMbl KOHTPONA
o PesynbtaTbl 06y4yeHus
umn KoHTp. |3awmTa 3
(DFOC pa6 Pr3 K3ameH
OMK.3 310. 3HaTb NPUPOAY BO3HWKHOBEHWS MOTPELLHOCTEN NPU NPUMEHEHUN + + +
" | maTemMaTMyecKMx Moaeneit u Heo6XoaMMOCTM OLLEHMBATL NOrPELLHOCTb
312. 3HaTb YHMBEPCA/IbHOCTb MaTEMATUYECKNX METOAO0B B MO3HAHWMN OKPY)XKaLOLLEro + + +
Mupa
339. 3HaTb NPUPOAY BO3HWKHOBEHWS MOTPELLHOCTEN NPU NPUMEHEHUN + + +
MaTeMaTU4ecKnx Mogenei n Heo6XoAMMOCTU OLLEeHMBATL NOTPELLHOCTb
34. 3HaTb 6a30Bble NOMNOXEHUS PYHAAMEHTA/bHBIX Pa3feNoB MaTeEMATUKU B 06bEME,
Heo6X04AMMOM ANA BaLeHUs MaTeMaTUYecKUM annapaTom Ans o6paboTku + + +
MH(opMaLMm 1 aHanm3a AaHHbIX B 061acTh NpodeccoHanbHOR AeATENbHOCTY
340. 3HaTb 6a30Bble MOMOXKEHNA (hyHAAMEHTANIbHbLIX Pa3fesioB MaTeMaTUKN B 00bEME,
Heo6X0AMMOM ANS BafleHNs MaTeMaTUYecKUM anrnapaTom Anas 06paboTku + + +
MH(hopMaLMm 1 aHanm3a AaHHbIX B 06/1aCTh NPodeCCOHaTbHOR AEATENBHOCTY
y22. yMeTb NPUMEHSTb OCHOBHbIE METOAbI MaTEMATUYECKOro annapara B + + +
MaTeMaTU4ecKnX MofensixX 06bLEKTOB 1 NMPOLLECCOB
y23. YMETb UCNOMb30BATb 3/IEMEHTbI MATEMATUYECKON NIOTUKMN A/11 NOCTPOEHNS + + +
CY)XAEHWI N NX [JOKA3aTeNbCTB
y4. yMeTb UCNONb30BaTb 3/IEMEHTHI MAaTEMATUYECKOW IOMMKIN 415 NOCTPOEHNS + + +
CY)XAEHWI N X [10Ka3aTeNbCTB
y6. yMeTb NMPUMEHATb OCHOBHbIE METO/bl MaTeMaTNYeCKOro annapara B + + +

MaTeMaTUYeCKUX MOAEeNsX 06bEKTOB 1 npoweccos

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLIMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa
OcHoBHas nMTepaTypa

1. Muckynos H. C. Tuddepenunansroe u unTerpansuoe ucuncienus. [B 2 1.]. T. 1 : [yueOnoe
riocobue miis Bry30B] / H. C. ITuckynos. - M., 2008. - 415 ¢. : .
2. IMuckynos H. C. Iuddepenumansaoe u uHTErpaisHoe ucuncienus. [B 2 1.]. T. 2 : [yueCuoe
riocobue miis Bry30B] / H. C. ITuckynos. - M., 2008. - 544 ¢. : ni.
3. Unbun B. A. OcHoBel MaTeMmatuueckoro ananusa. B 2 u.. Y. 1 : [yueGuuk mis By3os] / B. A.
Wnbun, O. T'. Ilo3nasak. - M., 2008. - 646 c. : un.. - Ha obopoTe TuT. 1. 7-€ U3M., cTep..




4, Uneun B. A. Maremarnueckuii anam3. B 2 4. Y. 2 : yuebuuk / B. A. Unbun, B. A.
Canosanunii, bn. X. Cenpgos ; mon pen. A. H. Tuxonosa ; Mock. roc. yu-T um. M. B. JlomoHOCOBA.
- M., 2006. - 353, [4] c.

5. Kommuccapos B. B. Jlekimnu no maremarnueckoMy aHanmn3y. OyHKIIUN HECKOIBKUX MTEPEeMEHHBIX
[DnexTponHsIii pecypc] : koncnekT Jexiwii / B. B. Komuccapos, H. B. Komuccapora ; Hopocu®.
roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213604. - 3arx. ¢ sxpaHa.

6. bepman I'. H. COopHuK 3a1a4 10 KypCy MaTeMaTHYeCKOro aHaausa ;| yueoHoe mocobue / I'. H.
Bepman. - CII6., 2008. - 432 ¢. : un.

7. bponmreiin M. H. CipaBouHUK MO MaTeMaTHKE Ui HH)KEHEPOB W yYaIlUXCS BTYy30B | yueOHOe
niocobue / . H. bpoumireiin, K. A. Cemennser. - CII6. [u ap.], 2010. - 608 c. : un., Tadm.

8. Marematuuecknii aHanus. Cemectp 1 (TpeHaxep) [ DaekTpoHHBIH pecypc] :
yueOHO-MeTonnueckuii komruiekc / B. B. Xa6nos, A. H. bypos, B. K. Byteipun, B. A. Cenesnes,
O. B. Illepemer ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, [2013]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000180166. - 3arx. ¢ sxpaHa.

9. Marematuueckuii ananmu3. Teopus u npaktuka: Y4uebnoe nocobue / B.C. lunaues. - 3-e u3n. -
M.: HUL] UH®PA-M, 2015. - 351 c.: 60x90 1/16. - (Briciuee obpazosanue). (reperuier) ISBN
978-5-16-010073-9, 800 »k3. - Pesxum moctyma: http://znanium.com/catalog. php?bookinfo=469727
- 3aru. ¢ ’KpaHa.

[ononHnTensHasa iMTepaTypa

1. ®uxtenronsi] I'. M. OcHoBbI MaTemaTHueckoro ananusa. 1. 1 : [yuebnuk] /T'. M.
®uxrtenronsl,. - CII16., 2006. - 440 c. : u.

2. ®uxrtenronsi] I'. M. OcHOBBI MaTemaTHueckoro anamusa. 1. 2 : [yuebnuk] /. M.
®uxrenrons,. - CII6., 2006. - 463 c. : uL.

3. Xab6nos B. B. Maremarndecknii ananmm3 [DneKTPOHHBIA pecypc] : 2JeKTpOHHBIH
yuebHo-mMeTonuueckuii komruieke [Cemectp 2 (tpenaxep)]/ B. B. Xa6nos, A. H. bypos, B. A.
Cenesnes ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2014]. - Peskum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000214131. - 3arx. ¢ 5xkpaHa.

4, Jlexxuer E. B. TpenaxepHbIii KOMIUIEKC 110 BhICIIel MaTemaTrke Ha tutatgopme Flash
[DmexTpoHHBIH pecypc] : 3JeKTpOHHBIHN yueOHO-MeToauueckuii komruieke / E. B. JlexHes ;
HoBocub. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pesxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000164210. - 3arn. ¢ sxpaHa.

5. Xabmos B. B. Maremarnueckuii anaims - 1, 2 cemectp [DaeKTPOHHBIN Pecypc]| : 3JeKTPOHHBII
yuebHo-MeTonuueckuii komruieke / B. B. Xabmos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupcCK,
[2011]. - Pesxum noctyma: http://elibrary nstu.ru/source?bib_1d=vtls000157360. - 3arn. ¢ sxpaHa.

6. Brironckuii M. 5. CipaBouHuk 1o Beicuieit maremaruke / M. SI. Beiroackuii. - Mocksa, 2010. -
703 c. : un.

7. Beicmias MareMaTHKa B yIIpaKHEHUSIX U 3a1a4ax : [yuebnoe nmocobue mist By30B / I1. E. Jlanko u
ap.]. - Mocksa, 2014. - 815 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. MeTonuecKoe 1 NPorpaMMHoe obecreyeHue

8.1 MeToan4eckoe obecrneyeHwe
1. Bypos A. H. Marematuueckuii aHam3, 2 cemecTp, nH(pOpMAaIns 1) aTTeCTalun CTYASHTOB
[DnexTpoHHBIH pecypc] : yueOHO-MeToauueckoe nocobue / A. H. Bypos ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000215401. - 3arx. ¢ sxpaHa.
2. bypos A. H. Maremartuveckuii ananus, | cemectp, nHGOpMAIIUS 1711 aTTECTAL[UN CTYIEHTOB
[DnexTpoHHBIH pecypc] : yueOHO-MeToauueckoe nocobue / A. H. Bypos ; HoBocub. roc. TexH.
yH-T. - HoBocubupck, [2010]. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000215396. - 3ars. ¢ sxpana.
3. Henorubuenko I'. B. Marematnueckuii aHaIH3 )1l TEXHUYECKUX CIIEUATEHOCTEHN
[DnexTpoHHBIH pecypc] : eKTpOHHbIH yueOHO-MeTomuueckuii komruieke [1 u 2 cemectpoi] /I B.
Henoru6uenko ; HoBocub. roc. TexH. yH-T. - HoBocubupck, [2015]. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000218933. - 3ar. ¢ sxpana.

8.2 Creumann3vpoBaHHOe nporpaMMHoe obecreyeHne
1 Microsoft Windows
2 Microsoft Office

9. MaTtepuasibHO-TEXHUYECKOE obecneyveHue

IMpe3eHTaLUMOHHOe 060py0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME 4TeHWe NeKUmnin
(MynbTUMeANa-NPOEKTOp, 3KPaH, KOMMbOTEP
4115 ynpaBaeHuns)
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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.3 roToBHOCTH  |34. 3HATH 0A30BHIC be3ycnoBHbIE U yCIOBHBIE PI'P (TP) pa3nensr  |Dx3amen Bompock 1-54
IPUMEHSTh MIOJIOKEHHUS 9KCTPEMYMBI (DYHKIUN 1-14, KP 3anmanus
¢ynnameHTanbHble | (QDyHIAMEHTAIBHBIX  |HECKOJBKUX IIEPEMEHHBIX, 1-10.
MaTeMaTHYeCKHe, paszienos HauOOJbIINE U HANMEHBIIINE
€CTECTBEHHOHAYYHbI |MaTEMAaTHKU B 3HaueHus. J[BoMHOW HHTETrpal,
eu o0Obeme, 3aMeHa IIEPEMEHHBIX B JIBOWHOM
OOIIEHHKEHEPHBIE ~ |HEOOXOAWMOM Ul |MHTETpaje.
3HAHHA B BIIAJICHUS Juddepernnanbapie ypaBHEHHSA
npodeccHoHaNBHON | MaTeMaTHIeCKHM I-ro mopsinka. KpuBonuneiinble
JEeATEIBHOCTH anmapaToM Iist uHTErpaisl 1-ro u 2-ro poxa.
00paboTku Jlunettnpie mudpepeHraIbHbIC
nHdopmanuu n YPaBHEHUSI C MOCTOSIHHBIMHU
aHaJu3a JaHHBIX B koaddunmrenramu. O630pHas
obmnactu nekuus [ToBepxHOCTHBIE
npodeccHoHaNbHON  [MHTEerpansl 1-ro u 2-ro pona.
JeATEILHOCTH [TpunosxeHuns: HHTErpaoB.
IIpunoxxeHust KpaTHBIX
uHTerpansoB. CHCTEMBI
muddepeHInaNbHBIX YpaBHEHUH
C MOCTOSTHHBIMHU
kodpunrenTamu. CTerneHHbIE
pansl. TpoitHoM uHTErpall,
3aMeHa IIEPEMEHHBIX B TPOIHOM
UHTErpajie. Y paBHEHUS,
JIOIYCKAIOIIHE TIOHUKEHHS
nopsiaka. @opmyna I'aycca-
Ocrporpazckoro u hopmyna
Crokca. DyHKIIMHM MHOTHX
NepeMeHHbIX. TexXHuKa
muddepeHInpOBaHHS.
I'paguent. [IpousBoaHas no
Hampasienuto. Kacarenbnas
IUIOCKOCTh. YNCIIOBBIE PSIBI.
[Tpu3HaKy CXOMMOCTH.
OIIK.3 310. 3HaTh mpUpoay |be3ycnoBHbIE U yCIOBHBIE PI'P (TP) paznmensl | Dx3ameH Borpockl 1-54
BO3HUKHOBEHUS 9KCTPEMYMBI (DYHKIMH 1-14, KP 3amanus
MOTPEIIHOCTEN TP |HECKOJIbKUX IIEPEMEHHBIX, 1-10.
MIPUMEHEHUN HauOOJIBIINE U HANMEHBIIINE
MaTeMaTHYeCKHX 3HaueHHs1. Boiuncnenue
MoJienelt u TUIOLIAeH, [UTMH KPUBBIX U
HE0OX0IUMOCTH 00bemMoB. [/[BoitHOM HHTETpa,
OLICHUBATh 3aMeHa IIEPEeMEHHBIX B JIBOMHOM
TIOTPEITHOCTh HHTETrpaje.
Juddepennnanbapie ypaBHEHHS
I-ro mopsinka.
Huddepennnposanue
MHTErpaja, 3aBUCSIIEro OT
napametpa. [Ipumenenue k
BBIYHCIIEHUIO HEKOTOPBIX
HWHTETPANOB. 3aa4M Ha
TIPUMEHEHHE MPOU3BOIHOM,
npaBuiio Jlonuras.
HHTerpupoBaHye HEKOTOPBIX




HPPaLMOHAIBHBIX (YHKIHUH.
HuTterpupoBanue npocTennx
(byHKIIMH, 3aMeHa TepeMeHHO N
1 UHTETPUPOBAHHE TI0 YaCTSIM.
WHrerpupoBanue
paIMoOHANBHEIX ApOOei n
TPUTOHOMETPUUYECKHUX (DYHKIIUH.
KomrmiekcHele uncna u
nericTBus ¢ HUMU. KoHTponbHas
pabora KpuBonuneiinbie
HHTerpansl 1-ro u 2-ro poja.
Jluneiinsle quddepeHnmansHble
YPaBHEHUSI C MOCTOSIHHBIMHU
KO3 pHUIHECHTaMH.
Heco0GcTBennsle mHTETpAIHI 1-
ro U 2-r0 ponoB. O630pHas
nekuus [ToBepxHOCTHBIE
uHTerpansl 1-ro u 2-ro poga.
[TpunosxeHuns: HHTErpaoB.
ITonnoe uccnenoBanue
¢ynkuuid. [Ipenen
nocienoBarenbHocTU. [Ipenen
(byHKIMH, 3aMedaTesIbHbIC
nipenensl. [Ipumoxenus
KpaTHBIX HHTErpanoB. CHCTEeMbI
muddepeHInaNbHBIX YpaBHEHUH
C MTOCTOSTHHBIMHU
kodpunreHTamu. CTeneHHbIE
pansl. TpoitHOM uHTETpall,
3aMEHa NIEPEMEHHBIX B TPOHHOM
HHTErpajie. Y paBHEHUS,
JIOIYCKAOLIHE TIOHUKEHHS
nopsanka. @opmyna 'aycca-
Ocrporpazckoro u hopmyna
Croxca. ®opmyna HeroToHa-
Jleitoanna. UHTETpHpOBaHUE 10
YacTsIM ¥ 3aMEHA ITEPEMEHHBIX.
Uucnossie psiabl. [IpuzHaku
CXOJMMOCTH. DJIEMEHTHI
nccue0BaHus QYHKIHHI:
MOHOTOHHOCTB, 3KCTPEMYMBI,
BBINYKJIOCTh, aCUMITOTEI.

OIIK.3

312. 3HaTH
YHHUBEPCATbHOCTh
MAaTeMaTHYECKUX
METOJI0B B ITO3HAHUH
OKPY’KaIOIIEro MUpa

be3ycnoBHbIE U YCIOBHBIE
9KCTPEMYMbI HYHKIHUN
HECKOJIBKUX IEPEMEHHBIX,
HanOOJIBIINE U HANMEHBIINE
3HaueHus. Beruucienue
TJIOIIAIEH, JUTUH KPUBBIX U
00beMOB. [IBOWHON HHTETpAI,
3aMeHa NEPEMEHHBIX B ABOMHOM
HHTErpae.
Juddepennmanbabie ypaBHEHHS
I-ro mopsiaka. 3amaum Ha
NIPUMEHEHUE IIPOU3BOJHOH,
npasuiio Jlonurans.
WuTerpupoBanue HEKOTOPHIX
HppaIMOHAIBHBIX (YHKINH.
HHTerpupoBanue npocTenimumx
(¢yHKUMH, 3aMeHa mepeMeHHON
U MIHTETPUPOBAHUE 110 YACTSIM.
WnTerpupoBanue
pannoHaNIBHBIX 1po0ei u
TPUTOHOMETPUUYECKHUX (DYHKLIUH.
KomnnekcHsle uucna u
JEHCTBUS C HUMHU.
KpuBonunelinbie HHTETpaHI |-
ro u 2-ro pojna. JInneinbie
muddepeHIranbHbIe YpaBHEHUS

PI'P (TP) pa3nemnst
1-14, KP 3aganus
1-10.
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C MOCTOSIHHBIMHU
kod(ppuneHTaMH.
HenpepsiBHOCTE QyHKINH,
KI1accu(UKays TOYEK pa3phiBa.
Heco0GcTBenHsle mHTETpAIHI 1-
ro 1 2-ro ponoB. O630pHas
nexuus [ToBepxHOCTHBIE
HHTerpansl 1-ro u 2-ro poja.
[punosxeHuns: HHTErpaoB.
ITonmHOE HCccaen0oBaHUE
¢ynkmid. [Toctpoenue
rpadMKOB IEMEHTapHbIX
(GyHKIWH, 3aJaHHBIX SBHO U
IapaMETPUYECKH, a TAKKE B
MOJIAPHOM CUCTEME KOOPAUHAT.
[Ipenen nociaenoBaTENLHOCTH.
[penen pyHknny,
3aMeuaTeNNbHbIC TPEAETbL.
[punoxxeHus: KpaTHBIX
uHTerpanoB. CHUCTEMBI

i epeHInanbHbIX ypaBHEHUH
C MOCTOSTHHBIMHU
koa(pdunueHTamu. CTerneHHbIS
pansl. TpoitHOM uHTETpall,
3aMEHa IIEPEMEHHBIX B TPOHHOM
uHTEerpajue. Y paBHEHHUS,
JIOIYCKAFOIIHNE TIOHMKEHUS
nopsanka. @opmyna ['aycca-
Ocrtporpazackoro u popmyna
Croxca. ®opmyna HeroToHa-
Jleiionuua. VHTErpripoBaHue 1o
4acTsAM U 3aMeHa NepPEeMEHHBIX.
@OyHKINK MHOTUX TIEPEMEHHBIX.
Texnuka nuddepeHIpoBaHus.
I'papuent. IIpousBoaHas no
Hampasienuto. KacarenbHas
IUIOCKOCTh. YNCIIOBBIE PSIBI.
[Tpu3Haku cXO0IMMOCTH.
DJIeMEHTBI HCCIeI0BaHMS
(GYHKIMHA: MOHOTOHHOCTD,
9KCTPEMYMBI, BBIITYKJIOCTb,
ACHMIITOTHL.

OIIK.3

339. 3HaTh PUPOAY
BO3HUKHOBCHUS
HOTPEIIHOCTEN IIPU
MIPUMEHCHU U
MAaTEMATHYCCKUX
MoOJIeNeH U
HEO0XOIUMOCTH
OIICHUBATh
MTOTPEITHOCTD

Brruncnenue miomaaen, JimH
KPHUBBIX U 00BEMOB.
Juddepernunansrsle ypaBHEHNSA
I-ro nopsinka. JIuneiinsle
nuddepeHnnabHbIe ypaBHEHHs
C TIOCTOSTHHBIMH

K03 puIHeHTaAMH.
HatypanbHble, paninoHanbHele U
BEIIECTBEHHbIE YHCIA.
HauanbHble MOHATHS TEOPUH
MHOKECTB U MaTeMaTU4eCKoi
soruku. HenpeprelBHOCTh
¢yHKIMH, KIaccupuranus
To4YeK pa3pbiBa. HecoOcTBEHHBIE
HHTETpaNbl 1-TO U 2-TO pOAOB.
O0630pHast JTEeKIUsI
[ToBepxHOCTHBIE HHTETPAIHI |-
ro u 2-ro poxa. Ilpunoxxenus
uHTerpanos. [Toctpoenue
rpadMKOB JIEMEHTapHbIX
(GYyHKIMH, 3aJaHHBIX SBHO U
NapaMeTpUIECcKH, a TAKXKe B
MOJISIPHOM CHUCTEME KOOPUHAT.
IIpenen uncnoBoit
MIOCJIEA0BATEILHOCTH. AKCHOMBI
TOJIHOTHI. [Ipuoxenus

PI'P (TP) pa3nemnst
1-14, KP 3aganus
1-10.
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KpaTHbIX HHTEerpasioB. [Ipumepst
OCHOBHBIX 3JIEMEHTapHBIX U
MIPOCTEHIIINX HEITEMEHTaPHBIX
YUCJIOBBIX (QYHKIUH. CHUCTEMBI
muddepeHnrnanbHBIX YpaBHEHUH
C MTOCTOSTHHBIMU
koapdunuenTamu. CTerneHHbIC
psiznbl. YpaBHeHus,
JIOIYCKAFOIIHE TIOHUKEHUS
nopsanka. @opmyna ['aycca-
Ocrporpazckoro u Gopmyna
Crokca. ®opmyna HeroToHa-
Jleitbanna. HTETpHpOBaHNUE 110
JacTsIM ¥ 3aMCHA IEPEMEHHBIX.

OIIK.3

340. 3HaTH 6a30BEHIE
MOJIOKEHHS
(byHIaMEHTaITbHBIX
paszenos
MaTEMaTHKH B
o0Beme,
HEOO0XOIUMOM IJIS
BIIaJICHUS
MaTeMAaTHYCCKUM
anmapaToMm Jyist
00paboTKH
nHpOpPMALIUU 1
aHanu3a JTaHHBIX B
obmactu
npodeccHoHaNbHON
JeATSIbHOCTH

BesycnoBHBIE 1 yCIIOBHBIE
SKCTPEMYMBI (hYHKIIHH
HECKOJIBKUX TIEPEMCHHBIX,
HanOOJbIINE ¥ HANMEHBIINE
3Ha4YeHUs1. Beraucienne
TJIOIAIEH, JJTMH KPUBBIX U
00beMOB. [IBOWHON HHTETpaI,
3aM€Ha MIEPEMEHHBIX B IBOUHOM
HHTEerpae.
JuddepeHunanbHpie ypaBHEHHS
I-ro mopsinka.
HuddeperunpoBanme
HHTETpaja, 3aBUCSILETO OT
napamerpa. [Ipumenenne k
BBIYHCIICHUIO HEKOTOPBIX
MHTETPajoB. 3a1aun Ha
TIPUMEHEHHE TTPOM3BOIHOH,
npasuio Jlonurans.
HHTerpupoBanyue HEKOTOPBIX
UppalOHATIBHBIX (GYHKIHNH.
HHTerpupoBanue npocTeimux
GbyHKIMIA, 3aMeHa TIepeMeHHON
1 MHTETPUPOBAHHE TI0 YaCTSIM.
WurerpupoBanne
pannoHalIbHBIX po0ei u
TPUTOHOMETPUUYECKHUX (DYHKIIUH.
KommiekcHsle uncna u
neiictBusi ¢ HUMU. KoHTposbHas
pabota KonrponbsHas paboTa.
KpuBomnuneitnsie nHTETpasl 1-
ro u 2-ro pojaa. Jluneitabie

i depeHnnabHbIe ypaBHEHHs
C TIOCTOSTHHBIMHU

KO3 PHUIHECHTAMH.
HenpepsiBHOCTE QyHKINH,
KJaccu(UKaIys TOYeK pa3pbiBa.
HecobcTBennsle nuTerpass 1-
ro u 2-ro ponos. O030pHast
nexuyst [ToBepxHOCTHBIE
UHTETrpansl 1-ro u 2-ro poja.
[Ipuio>xeHus HHTErpaoB.
Ilonnoe uccnenoBanue
¢ysaxunit. [Tocrpoenue
rpaduKOB dJIEeMEHTAPHBIX
(yHKUMH, 3a1aHHBIX SBHO U
apaMeTpUIECcKH, a TAKXKe B
MOJISIPHOM CHUCTEME KOOPHHAT.
[Ipenen nocnenoBaTeIbHOCTH.
[penen ¢pynkiyy,
3aMedaTeNbHble MPEebl.
[TpunoxxeHus: KpaTHBIX
uHTerpanoB. CHCTEMBI

b depeHINATLHBIX YPaBHEHUI
C MTOCTOSIHHBIMU

PI'P (TP) pa3nenst
1-14, KP 3aganus
1-10.
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koo punmenramu. CpaBHEHUE
0.M., BBIYUCIICHUE TIPEIETIOB C
nomonipio 0.M. CTeneHHbIE
psinsl. Tabnuia Npon3BOJHBIX,
TexHrKa AuddepeHITUpOBaHHS.
TpoliHoil HHTErpai, 3aMeHa
TIepEeMEHHBIX B TPOHHOM
uHTerpaje. Y paBHEeHHUS,
JIOIYCKAFOIIHE TIOHUKEHUS
nopsanka. @opmyna 'aycca-
Ocrporpazckoro u Gopmyna
Crokca. ®opmyna HeroToHa-
Jleitoanna. HTETpHpOBaHUE 110
YJacTsIM ¥ 3aMEHA IIEPEMEHHBIX.
@DyHKINE MHOTUX TIEPEMEHHBIX.
Texuuka nudpepeHIpoBaHus.
I'panuent. IIpousBoaHas no
HanpasyeHuto. KacatenbHas
IUIOCKOCTh. YNCIIOBBIE PSBIL.
IIpu3Haku cXO0OUMOCTH.
OJeMeHTHI HCCIeI0BaHUS
(GYHKIMI: MOHOTOHHOCTb,
SKCTPEMYMBI, BBIITYKJIOCTb,
ACHMITOTHI.

OIIK.3 y4. ymeThb Huddepennmnansusie ypasaenus |PI'P (TP) pazaenst  |Dx3amen Bonpocs! 1-54
HCTIONB30BaTh I-ro mopsinka. KoHTponsHas 1-14, KP 3amanus
AIIEMEHTEI pabota JIuneitabie 1-10.
MaTeMaTHIeCKOH i epeHnnanbHbIe ypaBHEHHS
JIOTHKN JUTA C MTOCTOSTHHBIMU
TTOCTPOCHHUS kodpdunmrenTamu. O630pHasL
CY)XJIEHUH U UX nexkuus CucteMsbl
JI0Ka3aTeNbCTB i epeHInanbHbIX YpaBHEHUH
C MOCTOSTHHBIMHU
k03 duinenTamu. YpaBHeHHUS,
JIOITYCKAIOIITHE MOHMKESHUS
nopsiaka. ®opmyna I'aycca-
Ocrporpazckoro u popmyna
Crokca.
OIIK.3 y6. yMeTh IpuMeHsTh | Beraucnenue mnomaneit, amun  |PI'P (TP) pa3zgensr | Ox3amen Bompockr 1-54

OCHOBHBIC METOAbI
MaTEMaTUYICCKOI O
arrapara B
MaAaTEMaTHUYICCKUX

MOJEIAX 00BEKTOB U

TPOIECCOB

KPHBBIX 1 00BEMOB.
HduddepeHnnansHpie ypaBHEHUS
I-ro mopsinka. KommiekcHole
Yucia ¥ AEHCTBUS ¢ HUMHU.
Jluneiinbie quddepeHumansHbie
YpaBHEHHS C MOCTOSHHBIMU
ko3¢ punnentamu. O630pHas
sexuus IloBepxHOCTHBIE
UHTETrpansl 1-ro u 2-ro poja.
[IpuioxeHus HHTErpaoB.
[MocTpoenue rpadukos
9JIEMEHTAPHBIX (QYHKINH,
3aJJaHHBIX SIBHO U
apaMeTpUIECKH, a TAKXKe B
MOJISIPHOM CHUCTEME KOOPHHAT.
[Ipenen nocnenoBaTeIbHOCTH.
[penen pynknuy,
3aMedaTenbHbIe PEIeIbl.
IIpuiosxeHns KpaTHBIX
nHTErpanoB. CHCTEMBI
muddepeHnnanbHEIX ypaBHEHUH
C TIOCTOSTHHBIMH
Kod(punueHTaMu. Y paBHEHUS,
JIOITyCKAIOIUe MOHUKEHUS
nopsaxa. @opmyna "aycca-
Ocrporpazckoro u Gopmyna
Crokca. Uucnosble psiibl.
Ilpu3HaKKU CXOAMMOCTH.

1-14, KP 3aganus
1-10.




OIIK.3 y22. ymMeTh HMuddepennmansusie ypasuenus |PI'P (TP) paznenst  |Dx3amen Bonpocs! 1-54
MIPUMEHSTHh OCHOBHBIE | |-T0 Topsiaka. KomrekcHbie 1-14, KP 3amanus
METOJBI YHcia U ASHCTBHS C HUMU. 1-10.
MaTeMaTHIeCKOTO Jluneitapie nuddepenmanbHbIe
anmapara B YPaBHEHUSI C MOCTOSIHHBIMHU
MaTeMaTHIECKUX koapdunrenTamu. O630pHasL
MoJersix 00bekToB U |sekuust [loiaHoe uccnenoBanne
NPOLIECCOB ¢byukuui. [Toctpoenue

rpadMKoB 3IEMEHTapHbBIX
(YHKIMH, 3aJaHHBIX SBHO
rapaMeTPUYECKH, a TAK)KE B
MIOJISIPHOM cHCTEME KOOpANHAT.
Cuctemsl nuddepeHnnaTbHBIX
YPaBHEHHUH C IOCTOSTHHBIMH
KO3 unreHTaMu. Y paBHEHUS,
JOIYCKAFOIIHE TIOHNKECHUS
nopsanka. @opmyna ['aycca-
Octporpazackoro u popmyma
Crokxca. DeMeHTHI
HCCIICAOBAHMS () YHKITHIA:
MOHOTOHHOCTB, 9KCTPEMYMBI,
BBIITYKJIOCTh, aCUMIITOTHI.

OIIK.3 y23. ymeTh BesycnoBHbIE U yCIOBHBIE PI'P (TP) pa3mensr |Ox3ameH Bompock! 1-54
HCII0JIb30BATh 9KCTPEMYMBbI (DYHKIHN 1-14, KP 3apmanus
3JIEMEHTBL HECKOJIBKUX IIEPEMEHHBIX, 1-10.
MaTeMaTHIeCKOiH HanOOJBIINE U HANMEHBIIINE
JIOTHKN JUTA 3HaueHHs. Brraucnenue
MIOCTPOCHHS IUTOLIAEeH, JUTNH KPUBBIX U
CYXKJIEHUH U UX 00BpeMoB. [IBOWHOM HHTETpA,

JI0Ka3aTEeIbCTB 3aMEHa IIEPEMECHHBIX B IBOMHOM

HHTETpaje.
JuddepeHunanbHpie ypaBHEHHs
I-ro mopsinka.
Huddeperunporanue
MHTErpana, 3aBUCSIIEro OT
napamertpa. [Ipumenenue
BBIYHCIIEHUIO HEKOTOPBIX
MHTETpajoB. 3a1auu Ha
TIPUMEHEHNE TTPOM3BOAHON,
npasuiio Jlomuras.
WHTerpupoBanne HEKOTOPHIX
NPPAMOHATIBHBIX (QYHKIUH.
HHTerpupoBanue npocTenmumx
GbyHKIMI, 3aMeHa TIepeMeHHON
U MHTETPUPOBAHUE TI0 YaCTAM.
WHurerpupoBanue
paIMoHaIBHBIX ApoOeil n
TPUTOHOMETPUIECKUX ()YHKITHIH.
KomnnekcHsle uucna u
JeiictBus ¢ HUMH. KoHTponbHas
pabora. KpuBonuneiinsie
HHTErpansl 1-ro u 2-ro poja.
Jluneiinsle quddepeHnmansHbIe
YpaBHEHHS C ITOCTOSHHBIMU
KO3 pHUIHECHTAMH.
HenpepsiBHOCTS QyHKITHH,
KJIacCU(UKAIUSA TOUYEK Pa3phIBa.
HecoGcTBennsie nHTETpaHI 1-
ro u 2-ro pojoB. O630pHas
nexuyst [ToBepxHOCTHBIE
UHTErpansl 1-ro u 2-ro poja.
[IpunoxeHus: HHTErpaoB.
ITonHOE uccaenoBanue
¢ynkuuid. [Toctpoenue
rpadMKOB JIEMEHTapHbIX
(byHKIMH, 3aJaHHBIX SBHO
MapaMeTPUYECKH, a TAK)KE B
TIOJISIPHOM CHCTEME KOOPIMHAT.




[Ipexnen nocienoBaTeIbLHOCTH.
IIpenen ¢pyHkINM,
3aMeuaTeNbHbIC TPEAEIbI.
IIpunoxxenus: KpaTHBIX
nHTErpanoB. CHCTEMBI
muddepeHnnanbHBIX YpaBHEHUH
C MOCTOSIHHBIMHU
koa(dunmenramu. CpaBHEHUE
0.M., BBIYHCIICHUE TTPEETIOB C
noMouipto 6.M. CTeneHHbIe
psnel. Tabauia npou3BOAHbBIX,
TeXHHUKa AU PepeHITUPOBAHUS.
TpoliHoil HHTErpai, 3aMeHa
NIEPEMEHHBIX B TPOMHOM
HUHTErpaie. YpaBHEHHUS,
JOIYCKAFOIIHE TIOHNKECHUS
nopsanka. @opmyna ['aycca-
Octporpazackoro u popmyma
Crokca. ®opmyna HeroToHa-
Jleiionuua. VlHTErpHipoBaHue 1o
YacTsIM ¥ 3aMeHa IEPEMEHHBIX.
@OyHKINK MHOTUX TIEPEMEHHBIX.
Texuuka nuddepeHpoBaHus.
I'panuent. [IpousBoaHas no
Hampasienuto. KacarenpHas
IUTOCKOCTB. UNCIIOBBIE PSIBI.
[Tpu3HaKu CXOIMMOCTH.
DIeMEHTBI HCCIeI0BAHMA
(GYHKIMHA: MOHOTOHHOCTD,
9KCTPEMYMBI, BBIITYKIJIOCTb,
ACHMITOTHIL.

2. MeToauka olleHKH 3TanoB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax JTUCHUILIMHBI.

[TpomexxyTouHas aTrTecTanus MO JUCIMILTUHE TpPoBoAUTCS B 1 cemectpe - B (hopme sk3ameHa B 2
cemecTpe - B (opMe dK3aMeHa, KOTOPBbIM HaIpaBjieH Ha OIEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIUMA
OIIK.1, OIIK.2, TIK.19.

DK3aMeH MpoBOAUTCS B ycTHOU (popme. [lonpoObHOCTH — B macmopTe SK3aMeHa

Kpome toro, chopMrUpOBaHHOCTh KOMIETEHIMH MPOBEPSETCs MIPHU MPOBEAECHUU MEPOIPUATHI TEKYIIETo
KOHTPOJIS, yKa3aHHbIX B TaOnuue paszjena 1.

B 1 cemectpe 00s3aTenbHBIM 3TAalloOM TEKYLIEH aTTecTaluy SIBIAIOTCA pacdeTHo-rpaduyeckas padboTa
(TP), xonTposbHas pabota. TpeOoBaHuUs K BbIIOJHEHUIO TP, KOHTPOJIBLHOM pabOThl, COCTaB U MpaBHIIa
OLIEHKU copMyIHpoBaHsbl B acriopte TP, KOHTpoIbHOM paboThI.

Bo 2 cemectpe 00s3aTeNIbHBIM 3TAallOM TEKYIIEH aTTECTAIlMH SIBISIFOTCS pacdeTHO-Trpadudeckas padoTa
(TP), kouTponbHas padota. TpeboBaHus K BBINOIHEHUIO TP, KOHTPONBHOW pabOThI, COCTaB M MpaBHiIa
orieHKH chopmynupoBanbl B macriopte TP, KOHTpoJIbHON pabOTHI.

OO011me npaBuiia BEICTABJICHUS OLIEHKHU I10 AUCLUILIMHE ONPEAEIAI0TCs OalIbHO-PEUTHHTOBON CUCTEMOM,
IpUBEIEHHON B paboyeil mporpaMMe AUCIUILTUHBL

Ha ocHoBaHuM mpHBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJIeNaTh OOIMil BBIBOJX O C(HOPMHUPOBAHHOCTU
komnetennuii OIIK.1, OIIK.2, ITK.19®O0C, 3a koTopble OTBEUaET AUCLUILINHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIICTCHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBeYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOpPETUYECKOE COJiepKaHNEe Kypca OCBOCHO YaCTHYHO, POOENbl MOI'YT HOCUThH CYILIECTBEHHBIH XapakTep,
HE00XO0IMMbIE IPAKTUYECKHE HABBIKU PA0OThI C OCBOCHHBIM MaTepranioM c(pOPMUPOBAHBI HE TOCTATOYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMON OOydeHHUs y4yeOHbIX 3aJaHMi HE BBINOJHEHbBI WIN
BBITIOJTHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.



IloporoBelii. YpoBeHb BBINOJHEHUS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOSHO YaCTUYHO, HO MPOOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI ¢ OCBOCHHBIM MAaTE€pUalIOM B OCHOBHOM C(OPMHPOBAHBHI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOPHIC
BHUJIBI 33IaHUI BBIITOJHEHBI C OLIUOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPhIE NMPAKTUYECKHE HAaBBIKM pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMoil oOydeHus
y4eOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBHIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMOJIHEHHBIX 33JaHU, BO3MOXKHO, COJIEPKAT OIIHOKH.

IIpoaBUHYTHIA. YPOBEHb BBHIIOIHEHHSI Pa0OT OTBEYAET BCEM TPEOOBAHHSIM, TEOPETHUECKOE COACPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HEOOXOAMMbIE PAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE IMPEIYCMOTPCHHBIC MPOTrpaMMON OOy4eHHs YydeOHBIC 3amaHUs
BBIIIOJTHEHBI, KQAUECTBO UX BBIIIOJIHCHHUS OLICHCHO Y CJIOM 68,J'IJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



denepanapbHOE TOCYyIaPCTBEHHOE OFOKETHOE 00Pa30BaTEILHOS YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocnOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa Briciieii MaTeMaTHKu

HaClIOPT IK3aMCHA
no aucuuIuinae «MaTtemaTtuyeckuit ananusy, 1 cemectp

1. Mertoauka oneHKH

DK3aMeH MPOBOAUTCS B YCTHOHM (hopme, 1o Omieram. TeopeTHuecKue BOIPOCHI OmieTa
(bopMHUPYIOTCS. B COOTBETCTBHE CO CIHCKOM BOIIPOCOB K dk3ameny (1. 3). IIpu ycTHOM ompoce
NPETo/IaBaTeb BIIPABE 3a/1aBaTh JOTIOJHUTEIBHBIC BOIIPOCHI U3 ATOTO CIHCKA.

PopMa sx3aMeHAMOHHOrO OrieTa

CTpyKTypa 3K3aMeHANHOHHOT0 OujeTa

HOBOCHBUPCKUUT OCYJIAPCTBEHHBIMTEXHUYECKUINYHUBEPCUTET
®Pakynerer MTO

Buner Ne_ 1
K 3K3aMEHYIO JUCHUIUIMHE «MaTeMaTH4eCKuil aHaIu3»

—

. TeopeTnueckuit BOpoc
. Teoperuueckuii Borpoc

[\

3azauu IepBOro ypoBHs
. 3anaya (tema: «lIpenen»)
. 3amaua (Tema: «nddepenunansaoe ncuncinenue GyHKIUN OJTHON TEPEMEHHON)
. 3amaya (Tema: «IeMeHThI Ucciae1oBaHus (QYHKIMHA OTHON TepEMEHHOM»)
. 3anaya (Tema: «HeonpeneneHHbIil HHTErpan»)

3a7auu BTOPOTO YPOBHS
. 3anaya (Tema: «/ludpdepenunanpbHoe ucuncienne GyHKINN OJHON IEPEMEHHOI)
8. 3amaua (Tema: «OnpeaesieHHbINH HHTErpa»)

AN LN kA~ W

3

CocraBurens A.H.bypos
3aBeayromuii kadenpoit H.C. Apxkamios
Jara:

IIpumep 3K3aMeHALMOHHOT0 OHJIETAa B IEPBOM ceMecTpe

HoBocubupckuii ['ocynapcTBeHHBII DK3AMEHAIMOHHBINH BUJET Ne_1
TexHuyeckuit Y HUBEpCUTET Ilo qucHuIuInHE Mamemamuyeckull aHaIu3
QdaxynbTeT MT® Kype _1 (cemecmp 1)

1  Bropoii 3aMedaTeNbHBIN Ipeied.
2  HHrerpupoBaHUE TPUTOHOMETPHUYECKUX (DYHKIIUA.
3aauu mepBOTrO ypOBHS
3 . (n=1)?-(2n+1)?
Haiinure npemen lim 2 .
N0 (n+1)




X
Haiinute npoussoauyto Gyukuuu Y = e* cos® X — 2tg E

S Haiinute skctpeMyMsl GyHKIHH Y = 2x° +6Xx* —48x + 3.
6 sin® x

Haiinute HeonpeneneH bl HHTETpa j— dX

1—-cosx
3amaun BTOPOTO YPOBHS
7 1
y . 2\x
Haiinure npenen lim(1+ x .
x—0

8 . T T

Haiinute nnuny xpusoit Y = Insin x o X e —, E
CocraBurens A.H.Bypos
3aBenyrontwii kKadeapoi H.C. Apkamos
Jara:

Kpurepun ouenku

3a 0TBET HA KaX/IbI U3 BOIPOCOB CTYJIEHT MOKET MOIY4UTh 10 4 OaioB (B cymme 10 8
0ayuIoB).

YeTsipe 3a1a4n IEPBOTO YPOBHS: 10 5 0aIoB 3a Kaxayro. MIToro mo 3agadam rnepBoro
ypoBHS 10 20 6amios.

JIBe 3aaun BTOPOTO YPOBHS: 710 6 6ayUIOB 3a Kakayr0. MIToro mo 3ajgagaM BTOPOTO ypOBHS

1o 12 damnos.

Takum 0Opa3oM, MakCUMabHOE 3HaYeHHE Oajuia 3a 3k3ameH paBHo 8+20+12=40.

*  OtBeT Ha 3K3aMEHAIMOHHBINA OUJIET CYUTAETCS HEY10BJEeTBOPUTEIbHBIM, €CIIU CTYJIEHT IIPU
OTBETE Ha BOIIPOCHI HE JIAeT OIPEIeTICHNI OCHOBHBIX TIOHITHH, HE CIIOCOOEH TOKa3aTh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U SIBJICHUH, IPU PELLICHUU 3aauyl JIOITyCKaeT
IPUHLMIIAAIbHBIE OLIMOKY, OLleHKa cocTaBisieT MeHee 20 OaioB.

e OTBeT 3aCUUTHIBAETCS HA MOPOrOBOM YPOBHE, €CJI CTYACHT 3HAET ONpeIeNeHUsI OCHOBHBIX
MOHATHH, TEOPETUIECKOE CO/IepPKaHNe Kypca OCBOSHO YaCTHYHO, HO TIPOOEITbI He HOCST
CYIIECTBEHHOI'O XapaKTepa, He00X0AUMble TPAKTUYECKUE HABBIKHA PAOOThI C OCBOEHHBIM
MaTepHrajoM B OCHOBHOM c(hopMHUPOBaHBI, MPUBEIECHBI OCHOBHBIE ()OPMYIIBI ISl PACUETOB,
HO 3aJJaHMs BBINOJIHEHBI C OIIMOKaMH, olleHKa cocTasisieT 20-25 6anos.

o OtBer 3acunTHIBacTCS Ha 0230BOM YPOBHE, €CIIM CTYACHT 3HAeT ()OPMYITHPOBKH OCHOBHBIX
HOHATHUH U TEOpEM, TEOPETHUECKOE COJIepKaHNE Kypca OCBOEHO MOJIHOCTHIO, Oe3 Mpo0eos,
HEKOTOPbIE MPAKTUIECKHE HABBIKU Pa0OTHI C OCBOCHHBIM MaTepHaIoM COPMHPOBAHBI
HE/I0CTaTOYHO, KaUeCTBO BBIINOJIHEHHS HU OJJHOTO U3 3a/IaHUH HE OLIEHEHO MUHUMAJIbHBIM
YHCIIOM 0aJIOB, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3aJIJaHHIA, BO3MOXKHO, COJIEP)KAT OIINOKH,
OllIeHKa cocTaBisieT 26-35 GayioB.

o OTBeT 3aCYUTHIBACTCS HA MPOABMHYTOM YPOBHE, CTYACHT 3HAEeT (DOPMYIHUPOBKH OCHOBHBIX
HOHATHH, TEOpPEM, UX JI0Ka3aTeNbCTBA, TEOPETUUECKOE CO/IepKaHNe Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MP0o0esIoB, HEOOXOAUMBbIE MPAKTUYECKUE HABBIKK PaOOThI C OCBOEHHBIM
MaTepHagoM c(OPMHUPOBAHBI, KAYECTBO BBHITIOJIHEHHUS 33aJJaHU OLIEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MaKCUMaJIbHOMY, OIIEHKa cocTaBisieT 36-40 6aios.

2. Ikaja oueHku

B oOmieit onieHke 1Mo JUCHMIUIMHE 3K3aMEHAIMOHHbIE 0ayIbl YUUTHIBAIOTCSI B COOTBETCTBUH C
npaBwiiaMyd  OaJUIbHO—PEHUTHUHIOBOM CHUCTEMBI, NpPHUBEIEHHBIMM B paboueil mporpamme
JUCLIUATIIIUHBI.

OOm1ast o1leHKa CKIIaIbIBACTCS M3 OLIEHOK 32 KOHTPOJIbHYIO padoTy (Makcumym 30 6ayuioB),



3a TUTIOBOM pacueT (MakcumyM 30 OalIOB) U OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

w

BOl'lpOCLI K 3K3aMCHY IO NUCHUIIJINHE «MarteMaTH4eCKUM aHaIU3»

[Ipenen ynciIOBOM NOCIEIOBATEIBHOCTH, €TO OCHOBHBIE CBOICTBA.

Yuco €.

[Ipenen ¢pyHKIMHU, €TO OCHOBHBIE CBOMCTBA.

ITepBblii 3aMeUaTeNIbHBIN TPEACI.

Bropoii 3aMeuaTenbHbIi IPEet.

CpaBHeHue 0eCKOHEUHO—OONBIINX U OECKOHEYHO—MAJIbIX.

[19Th OCHOBHBIX SKBHBAJICHTHOCTEH.

HenpepbiBHOCTD pyHKIMM B TOUKE U HA MHTepBajie. OCHOBHbIE CBOMCTBA HEMPEPBIBHBIX

byHKIN.

9. OpnocropoHHMe npezaensl. Touku pa3peiBa, UX Kilaccu(uKaus.

10. IIpousBoHas, €€ TEOMETPUYECKHI U MEXaHUYECKUI CMBICI.

11. OcHoBHbIe paBuiia AU HepeHIUPOBAHUS.

12. TaGnuia MpoU3BOJHBIX IIEMEHTAPHBIX ()YHKIIHH.

13. Teopema o auddepeHIPOBaHUH CI0KHOW (DYHKIIUH.

14. Bexrop—dynkius. ['eomeTpruuecKkuii CMBICT POU3BOJHON BEKTOP—(YHKITHH.

15. YpaBHeHHE KacaTeIbHON M HOPMAIH K KPUBOM.

16. IonsTHe IepBOOOPA3HOI U HEOMIPEAEICHHOTO HHTETpaa.

17. Ilpocreiimue cBONHCTBA HEONPEIEIEHHOTO HHTErpaa.

18. Tabnuua nepBooOpa3HBIX FIEMEHTAPHBIX ()YHKITHIA.

19. UccnenoBanue GyHKIIMH HA MOHOTOHHOCTb.

20. Teopema depma, HEOOXOTUMBIN MPU3HAK IKCTPEMyMa.

21. JlocTaTouHble MPU3HAKHU JIOKAIBHOT'O SKCTPEMyMa.

22. UccnenoBanue rpaduka GyHKIUU HA BBITYKJIOCTh BBEPX(BHH3).

23. AcumntoTsl rpaduka QyHKIUU.

24. TlpaBuno Jlonurans. PackpbiTie HEONpeeIeHHOCTEM!.

25. Ipocreiinme npueMbl HHTErpUpOBaHUs (pasioxkeHue, BHeceHue noa auddepenuunan,
BBIJICJIEHUE TTOJTHOTO KBapaTa, TPUTOHOMETPHYECKHE MOJICTAHOBKH).

26. Teopema 0 3aMeHe MEPEMEHHBIX B HEOIPEICIIEHHOM HHTErpae.

27. Teopema 00 MHTETPUPOBAHUH TIO YACTSIM B HEOIIPEIEIIEHHOM HHTETpasIe.

28. lnTerpupoBaHue 31eMeHTapHbIX podeit 1-ro u 2-ro Buja.

29. UnTerpupoBanue 21eMEeHTapHBIX Ipodei 3-To BUa.

30. MHTerpupoBanne TPUTOHOMETPUUECKUX (DYHKITHH.

31. Ompenenenue ¥ TEOMETPHUYECKUI CMBICT OTIPEAETICHHOTO HHTETpaIa.

32. OcHOBHBbIE CBOMCTBA OINPEICIIEHHOI0 UHTErpaa.

33. ®opmymna Herorona—JleiiOHMIA.

34. Teopema 0 3aMeHE NEPEMEHHOMN B OIPEICIIEHHOM HHTErpae.

35. TeopeMsbl 0 cpeTHEM JUTsl ONPEACTICHOT0 HHTErpaia.

36. Teopema 00 MHTETPUPOBAHUHU TI0 YACTSIM B ONpPEIEICHHOM HHTErpale.

37. Ilpenesr MOHOTOHHOM TIOCIICIOBATEIIBHOCTH.

38. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKIHUAX (TEOPEMBI O COXPAHEHUH 3HaKa U O
MIPOMEKYTOUYHBIX 3HAUCHHSIX ).

39. Teopema Beiiepiirpacca o HenmpepbIBHON Ha 3aMKHYTOM OTpe3Ke (QyHKIIMH.

40. Tuddepenimai, ero cBsA3b ¢ IPOU3BOTHOM.

41. lnddepennpoBanue napaMeTpuyecku 3aJaHHON (PYHKITUH.

42. lnddepeHnmpoBanne HESBHO 3aITaHHON QYHKITUH.

43. TIpaBuio porapugmuyueckoro AudQepeHIupoBaHusl.

44. Teopema o nuddepeHupoBaHuU 0OPATHON PYHKIIUH.

45. Teopems! Pomns, Jlarpanka, Kommn.

NG~ LNE



46.
47.
48.
49.
50.
5l.
52.
53.
54.

®opmyina Telnopa ¢ ocTaTouHbIM WieHOM B popme Jlarpamxa.

Teopema 0 pa3noxeHUH MPaBUILHON pallMOHATBLHON IPOOH.

WurterpupoBanue quddepeHnuaab-Horo OnHoma, ycnosus YeOsliiesa.

HNHTerpupoBanue paaruKaioB OT APOOHO—JIMHEWHON ()YHKIIUH.

Teopema o nuddepeHurpoBaHry HHTETPAA, 3aBUCSIIETO OT MapameTpa.

Brruncnenue miomaan 06JacTi ¢ MOMOIIBIO ONPEAeIEHHOT0 HHTEerpaa.

Boluncnenue 1iauHbI AYTH € TOMOLIBIO ONPEAECIEHHOI0 HHTErpaa.

Brruncnenue o6beMa Telia BpallleHus C IOMOILBIO ONPEICTICHHOTO HHTErpaa.
Boruncnenue miomaay noBepXHOCTH BPaLIEHHsI ¢ TOMOLIbIO ONPEAEIEHHOIO HHTErpaa.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa Briciieit MaTeMaTUKu

IMacnopT KOHTPOJILHOM PAdOTHI

1o AucHUIUIMHEe «MaTteMaTuueckuil anaiusy, 1 cemecTp

1. MeToauka oleHKH

KonrponsHas padora npooaurcs o temam «lIpenensy, «Auddepenunansaoe
ucuucieHue pyHKIMM 01HON IepeMeHHOI», «HTerpanbHoe ncunciaeHne GyHKIUU OqHOM
nepeMeHHoiy, Bkitoyaet 10 3amay, BeImoMHsAETCS MUChbMeHHO. OTIeHHBaeTCs CyMMOU 0alioB B
COOTBETCTBUE C IPUBEACHHBIMU HU)KE KPUTEPUSMHU OLICHKH. 3aJaHMsI BHITOJIHSAIOTCS CTYIEHTOM

HHAUBUAYAJIIBHO HA IIPAKTUYCCKOM 3aHATUH, pA3PCIIACTCA UCITIOJIb30BATh KOHCIICKT JICKIIMH.

2. Kputepumn oneHku

Kaxxnoe 3amanue KOHTPOJIBHOW pPabOTHI OIIEHUBAETCS B COOTBETCTBUU C NMPHUBEACHHBIMU
HUXKE KPUTEPUSIMH.

3amaua, perieHHasi BEpHO OIleHMBaeTcs B 3 Oaa.

3amava, pemnieHHas C HEJIOYEeTaMH, HalpuMep, OIIMOKH apu(PMETHYECKOTO XapakTepa B
BBIUMCJICHHX, OIICHUBACTCA B 2 Oaa.

3amaya, B KOTOpOM NpPHUCYTCTBYET BEpHOE Hayalo, HO HE JOBeleHa 10 KOHIA WJIH
COJICP’KUT OIIMOKU HJICHHOTO IIJIaHa, CBSA3aHHBIC C HETMOHMMAaHWEM TEOPETUYECKUX OCHOB,
oneHuBaercs B 1 0a.

B ocranpHbIX citydasx BeicTaBisieTcs 0 6ayioB.
Takum oOpa3om, MakcuMaibHas oleHka coctapisieT 30 6amios.

KonTposibHast paboTa cunTaeTcsi HeBbINOJHEHHOM, eIl HaOpaHo MeHbIle 15 6amios.

Pabora BhINIOJTHEHA Ha MOPOrOBOM YPOBHE, €CIM HEOOXOIMMBIE MPAKTHYECKHE HABBIKH
paboTel € UW3Y4YEHHBIM MaTepuajoM B  OCHOBHOM  C(OpPMHUPOBAHbI, OOJBLUIMHCTBO
IPEIYCMOTPEHHBIX MpOorpaMMoil o0y4yeHHs y4eOHBIX 3aJaHUi BBIMOJHEHO, HEKOTOPbIE BHIIbI
3a/IaHUI BBITIOJHEHBI ¢ OMIMOKaMu, HaOpaHo oT 15 o 20 Gamos.

Pabora BrImoHEHa Ha 6a30BOM YpOBHE, €CJIM HEKOTOPBIE MPAKTHUECKUE HABBIKK PaOOTHI
C OCBOEHHBIM MaTepHajioM c(popMHUPOBaHBI HEJOCTATOUYHO, BCE TMPETYCMOTPEHHBIE MTPOrpaMMOit
o0yueHHsl yueOHbIE 3a/1aHUs BBIIIOJIHEHBI, KAYECTBO BBIIIOJIHEHUSI HU OJJHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM YHCIOM 0ajuIOB, HEKOTOPHIC M3 BBIMOJHEHHBIX 3a/laHH, BO3MOXKHO, COJIEpKaT
omnOku, HaOpaHo oT 21 10 26 GayioB.

Pabota cuuTaercs BBINOJIHEHHOW HA NPOABHHYTOM YpPOBHE, €CIM HEOOXOIUMbIe
NpaKTUYeCKHe HaBBIKM pabOThl C  OCBOEHHBIM  MaTrepuansoM c(hopMuUpOBaHBI, Bce
NPEIYCMOTPEHHBIE TPOTpaMMOi O0OydeHHUs ydeOHble 3aJaHWs BBIIIOJHEHBI, KAa4eCTBO WX
BBITIOJIHEHHS OLIEHEHO YHUCIOM 0ayuioB, OMU3KMM K MakcUMalbHOMY, HaOpaHo ot 27 nmo 30
0asuIoB.

3. HIkaJya oneHKH

B oOmeil ouenke mo AUCHUIUIMHE Oayulbl 3a KOHTPOJBHYIO pabOTy YUMUTHIBAIOTCS B
COOTBETCTBHE C TMpaBWJIaMU OalJIbHO—PEHTHHIOBOM CHUCTEMbI, NPUBEICHHBIMU B paboueit
porpaMMme JAUCHHUIIIHHBL.

OO1m1ast o1leHKa CKJIa/IbIBA€TCSl M3 OLIEHOK 32 KOHTPOJIbHYIO paboTy (Makcumym 30 6ayioB),



3a TUMOBOM pacueT (MakcumyM 30 OalIIOB) M OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

4. Ilpumep BapHaHTa KOHTPOJIbHOI padoThI

CTpyKTypa BapuaHTa KOHTPOJIbHOIi padoThI

1. 3anada 1 (tema: «IIpenensi»);

2. 3agaum 2-5 (tema: «Iuddepenunanbuoe ncuncienne GyHKIUN OAHON EpeMEHHON»);
3. 3amaun 6-10 (tema: «MHTETpanbHOE HCUKCIEeHUE (YHKIIMHM OJTHOW MIEPEMEHHON ).
3ananus

3 3
1. Haiitu nipenen Iim(2n+3) _(?+3) .
o0 (n+1)

2. HaiiTu nepByro U BTOPYIO IPOU3BOIHBIE PYHKIMN Y = eX3 —x*In3x.

3. Haiitu npou3BoHYIO NIOKa3aTeIbHO—CTENEHHON QyHKIMK Y = (ctg X)AX :

4. HaiiTy IepByI0 MPOM3BOAHYIO (PYHKIIUU y(x), HESIBHO 3a/IaHHOM YpPaBHEHUEM
sin(x+y*)=e*Inx

5. CocraBuTh ypaBHEHHsI KacaTeIbHOW U HOPMaJIH K TpaduKy MapaMeTpUIecKu 3aJaHHOM

X = 4t?,
GyHKIUH t BTouke t; =1.
y_t+l
Haiitu HeonpeaeneHHbIC HHTErPabl (3amaun 6-8).
r2—3X
6. dx.
S x+2
7. | xe™dx.
¢ X-3
8. [ —dx.
X +3X+2

dx.

5
9. BeIUHCIUTh ONpeIeTICHHBII HHTETPaT I x+11
NX—1
10. BoelumcnauTh  HECOOCTBEHHBIM  HMHTETpall WM  YCTaHOBHTH  €r0  PacXOJUMOCTb
¢ xdx
Ix2—2x+17'

—00



denepabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICIIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacdeTHO-Tpagu4YecKoro 3a1anusi (THIOBOTO pacyera)

IO JUCLMIIIIMHE «Maremarnueckui aHaJIu3», 1 CEMECTP

1. Meroanka oueHkn

Crpyktypa Bapuanta TP B mepBomM cemectpe

1. 3agaun Ha Temy: «IIpenen, HempepbIBHOCTH (DYHKIMK OJHOH mepemenHoi» (13 3amay);

2. 3agaun Ha TeMy. «/IuddepennmanpHoe ucurcaeHne GyHKIMU OJHON nepeMeHHon» (13
3a/1a4);

3. 3amauu Ha TeMy: «MHTEeTrpanbHOE HcuncieHne GYHKIIMM OJTHOM nepeMeHHon» (16 3amay).

Bcero 42 3anauu.

Cpoku BbIJauu 33J]aHUI U 3aIIUTHI OIPEENSIOTCS rpadukoM yuyeOHOro mporiecca. 3agaHus
CHAIOTCA Pa3ACNIbHO MO YaCTSIM — KaK/1asl 3a/laya Ha OTIEIBLHOM JIUCTE — 110 MEPEe MPOXOKICHUS
COOTBETCTBYIOIIMX pasfenoB. Ecnu mo3BoisieT BpeMs, HEBEPHO pPEIICHHOE 3a/laHue
BO3BpAIlaeTCs HA HCIPABICHUE OMIHOOK.

3amuTa npoBoguTcs B dopme Oecelbl, B XOJ€ KOTOPOH BBISBISETCS 3HAHHE CTYICHTOM
TEOPETUYECKUX OCHOB METOJ0B pemieHud 3amanuil TP. TP cuurtaercs 3aniumieHHbIM, €CIU
MOJTyYEHBI YI0BJIETBOPUTEIIbHBIE OTBETHI HA O0JIe€ MOJIOBUHBI BOITPOCOB.

2. Kputepum oueHku

HToroBasi orieHKa BBICTABISICTCS B OajljlaX MO MPHUHIMITY: OJHA BEPHO PEIICHHAs 3ajiada —
oauH Oamt. MakcumaibHasi cymma 0alljioB paBHa 42.

Pemennoli cumraeTcs 3amaya, B KOTOPOM pacyeThl MPOBEACHBI MOJAPOOHO, 0€3 ONMIMOOK U
MIPUBEJICHBI HEOOXOIMMBIE CCHIIKH Ha MCIOJIb3yeMbIe TEOPEMbI, CBOWCTBA, MPU3HAKH, KPUTEPHUH,
a TaKXe aKKypaTHO M JOCTaTOYHO IOJAPOOHO BBIMOJHEHBI YEPTE)KHM M PUCYHKH B Cllydae
HEOOXOIUMOCTH.

Pabota cuntaercst HeBbINOJHEHHOM, ecTi HabpaHo MeHbIne 21 6ana.

Pabota cunTaeTcs BHIMOJHEHHON HA MOPOrOBOM YPOBHE, €CJIM HEOOXOIMMBIE TTPAKTUYECKUE
HaBBIKH pa0OThl C HW3YYEHHBIM MaTepUaAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBITMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMON OOydeHMs] YUEOHBIX 3aJaHUM BBITTOJIHEHO, HEKOTOPBIC BUJIbI
3a/IaHUH BBIMOJHEHBI ¢ omuOkamu. Habpano ot 21 1o 28 6amios.

PabGora cumTaercs BBIOJHEHHOW Ha 0a30BOM YpOBHE, €CIM HEKOTOPHIE MPAKTHYECKHE
HABBIKM PabOThI C OCBOCHHBIM MaTepuajoM CPOPMHUPOBAHBI HEAOCTATOYHO, 3aJaHUS Ha BCE
TEMBI, TIPEyCMOTPEHHBIE MPOTrPaMMOi O0y4YEHUS!, BBIIOJIHEHBI, HEKOTOPhIE U3 BBIMOIHEHHBIX
3a/laHui, BO3MOXHO, cojiepkat omuoku. Habpano ot 29 1o 36 6amos.

PabGora cuuTaeTcsi BBITIOJIHEHHOW Ha MNPOJABMHYTOM YpPOBHE, €CIM HEOOXOJUMbIe
MPaKTUYECKHE HAaBBIKM PaOOTHI C OCBOCHHBIM MaTepuaioM C(hHOPMHUPOBAHBI, 3aJlaHUs] HAa BCE
TEMBI, IPETyCMOTPEHHBIE TTPOTPaMMOi 00y4YeHus, BITTOTHEHBI. Habpano ot 37 10 42 6amios.

3. llIkaJja oueHKHU

B o6meit onenke mo aucuuriauHe Oamnsl 3a PI'3(TP) yuuThIBaroTcss B COOTBETCTBUH C
npaBwiiaMyd  OaJUIbHO—PEHUTHHTOBOM  CHCTEMBI, TPUBEIEHHBIMM B palouell mporpamme
JUCLIUATIIIUHBI.



[Toryuennsie 3a BoinonHeHue TP Oamibl yMHOXKal0TCA Ha KOAPGUIIUEHT E U OKPYTJISIOTCSA

10 Oymokaiirero OOJIBIIETO [EJIOr0 YHUCIA.

OO0m1as OlEHKa CKJIJBIBACTCS M3 OIEHOK 32 KOHTPOJIbHYIO paboTy (Makcumym 30 OajioB),
3a TUTIOBOM pacueT (MakcumyM 30 OaJIIOB) U OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

4. llepeuenn Tem PI'3(TP)

Bapuant PI'P B nepBoM cemecTpe COCTOUT U3 CIEAYIOMNX 3a1a4.

Beenenne B marematnueckuit ananus. Auddepenunansnoe ncuncinenue GyHKIUH 01HOMI
MIEPEMEHHOI:

1. Haiigute o0nacts onpeneneHus QyHKIHUH.

2-5. Iloctpoiite rpaduku GyHKITAN.

6-11. Beruucienue mpeenos.

12-13. Uccnenyiite GyHKIIMH HA HEMPEPHIBHOCTH M IIOCTPOMUTE SCKU3bI TPA(UKOB.

14-17. BeruucneHnue npou3BOAHbIX.

18. ITpubnmkeHHOE BBIYHCICHHUE.

19-20. Beruncaure npeaesns! ¢ MOMOIIBIO Mpasuiia Jlomuras.

21-24. 3apayn Ha npumeHenue Gopmynsl Teitnopa.

25-26. IlonHOE nccenoBaHue MOBENCHUS PYHKITUH U ee rpaduK.

HuTerpanbHoe ucuucienue GyHKIUU OJJHOW EPEMEHHOI.

1-9. Haitnure Heonpeaen€éHHbIC HHTETPAIIBI, OTBET MPOBEPUTH AUPPEPESHIINPOBAHUEM.

10-11. Beruncnenue HecOOCTBEHHBIE HHTETPAJIbl WM YCTAHOBUTH UX PACXOJIUMOCTbD.

12-16. IlpunosxeHust OIpeeICHHOTO HHTETpaIa.

3ananus TP pasmelensl Ha opTaie

http://ciu.nstu.ru/kaf/vm/informaciya dlya studentov/tipove raschet



http://ciu.nstu.ru/kaf/im/study_activity/tipove_raschet

denepanapbHOE TOCYyIaPCTBEHHOE OFOKETHOE 00Pa30BaTEILHOS YUPEKICHUE
BBICITIETO 00pa30BaHUs
«HoBocnOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa Briciieii MaTeMaTHKu

HaClIOPT IK3aMCHA
Mo TUCIUIUINHE «MaTeMaTHIeCKUi aHaIn3y», 2 CeMeCTp

1. Mertoauka oneHKH

DK3aMeH MPOBOAUTCS B YCTHOHM (hopme, 1o Omieram. TeopeTHuecKue BOIPOCHI OmieTa
(bopMHUPYIOTCS. B COOTBETCTBHE CO CIHCKOM BOIIPOCOB K dk3ameny (1. 3). IIpu ycTHOM ompoce
NPETo/IaBaTeb BIIPABE 3a/1aBaTh JOTIOJHUTEIBHBIC BOIIPOCHI U3 ATOTO CIHCKA.

PopMa sx3aMeHAMOHHOrO OrieTa

CTpyKTypa 3K3aMeHANHOHHOT0 OujeTa

HOBOCHBUPCKUUT OCYJIAPCTBEHHBIMTEXHUYECKUINYHUBEPCUTET
®Pakynerer MTO

Buner Ne_ 1
K 3K3aMeHY 110 JUCUUIUINHE «MaTeMaTU4eCKuid aHAIIN3)

—

. TeopeTnueckuit BOpoc
. Teoperuueckuii Borpoc

[\

3azauu IepBOro ypoBHs
. 3anada (Tema: «Psb1»)
. 3amaua (tema: «/lnddepennunanbaoe ncuncienne GyHKIUH HECKOIBKUX TEPEMEHHBIX))
. 3amaua (Tema: «KpaTHble KpUBOJIMHEHHBIE, TOBEPXHOCTHBIE HHTETPAIIBI»)
. 3anaya (Tema: «OOBIKHOBEHHbIE U PepeHInaIbHbIE YPABHEHUS)
3a7auu BTOPOTO YPOBHS
. Bamaya (Tema: «KpaTHbIe KpUBOJIUHEHHBIC, TTIOBEPXHOCTHBIC HHTETPAIBD»)
8. 3anaua (Tema: «OOBIKHOBEHHbIC UG epeHIInaTbHbIC YPAaBHESHHS)

AN LN kA~ W

3

CocraBurens A.H.bypos
3aBeayromuii kadenpoit H.C. Apxkamios
Jara:

[TpuMep K3aMEHALIMOHHOr0 OUIIeTa BO BTOPOM CeMecTpe
HoBocubupckuii I'ocynapcTBeHHbIH DK3AMEHAIOWOHHBIN BUJIET Ne_1

TexHuyeckuil Y HUBEPCUTET Ilo qucnuIuInHEe Mamemamuyeckull aHaiu3
dakynbTET MT® Kypc _ 1 (cemecmp 2)
1 Hopwmaub u KacaTesbHas MI0CKOCTh K TTIOBEPXHOCTH.
2  Teopema 0 CTPYKTypeE OOIIETro PEIICHHs] HEOJHOPOIHOTO JHHEHHOTO A (HepEeHIIHATLHOTO YPaBHEHHS.
3aauu mepBOTrO ypOBHS

3 = 3"(2n-1)

HUccaenyiite Ha cXOAUMOCTb AL Z—

= n!
n=2

4 0%z 0%z

,Tne Z = X2 — 3xy + 4 / X+ 2y, yOequTECH B BBHITIOIHEHHN

Breruancnus IMPON3BOJIHBIC

oxdy  dyox



0’z 0%z
oXoy  Oyox

PpaBCHCTBa

5
[lepeBenure nBOIHOM HHTETpA J‘I f (X, y)dXdy B HIOJIAPHYIO CHCTEMY KOOPJIMHAT U PACCTaBbTE MPEACIIbI
D
MHTErpupoBaHus 110 obmactn D {2y < X2+ y2 < 4y}
6 Haiinure oOmee penienne audhepeHInaIb-HOTO ypaBHEHUS y” + 6y' + 13y =0.
3amaun BTOPOTO YPOBHS
7
Boluuciaute ”.(Xz + yz)dXdy 1o o6mactu D {—1S X<0;0<y<A1- x? }
D
8
Pemmre nuddepeHimansHoe ypaBHEHHE y” +Yy=——.
SIN X
CocraBurens A.H.Bypos
3aBenyrontuii kKadeapoi H.C. Apkamos
Jara:

Kpurepuu ouenku

3a OTBET Ha KaXKIbIH U3 BOIPOCOB CTYACHT MOKET MOIYy4YuTh 10 4 6aisioB (B cymme 10 8
0ayuIoB).

YeTbIpe 3aa4u IEPBOTO YPOBHS: 10 5 0asioB 3a Kaxayro. MToro mo 3agauamM nepBoro
ypoBHs 10 20 6auoB.

JIBe 3aaun BTOPOro YpOBHS: 10 6 6a/IoB 3a Kaxkayro. Toro mo 3ajauaM BTOPOTO YPOBHS

1o 12 6ansnos.

Takum 00pa3om, MaKCHMaJIbHOE 3HaUCHHE Oaiuia 3a sk3aMeH paBHO 8+20+12=40.

*  OrtBeT Ha PK3aMCHAIMOHHBIN OMJIET CYUTACTCS HEYA0BJIeTBOPUTEIBLHBIM, €CIIU CTY/ICHT IPU
OTBETE Ha BOMPOCHI HE JIaeT OMpeAeTICHUI OCHOBHBIX MTOHATUH, HE CIIOCOOEH MOKa3aTh
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U SIBJICHHIA, TP PEIICHUH 331291 JOITYCKaeT
MPUHIIMITAATIBHBIE OLTUOKY, OIleHKa cocTaBisieT MeHee 20 OaoB.

e OTBeT 3aCYUTHIBACTCS HAa MOPOTOBOM YPOBHE, €CITH CTYJICHT 3HAET ONPEICICHIS OCHOBHBIX
MOHSITHI, TEOPETHUUECKOE COAepkKaHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIBI HE HOCST
CYIIIECTBEHHOTO XapaKTepa, HeOOXOIMMbIC MMPAKTUICCKUE HABBIKH PAOOTHI C OCBOSHHBIM
MaTepuaIoM B OCHOBHOM C()OPMHUPOBAHBI, TPUBEICHBI OCHOBHBIE ()OPMYIIBI JIJIsI pACUETOB,
HO 3aJaHMs BBIITOJHEHBI C OIITMOKaMH, OlleHKa cocTasisgeT 20-25 0amios.

e OrtBer 3acuuThIBaeTCS Ha 6a30BOM YPOBHE, €CIIU CTYJIEHT 3HAET POPMYTUPOBKH OCHOBHBIX
MOHSTUN U TEOPEM, TEOPETHUECKOE COJIEpKaHne Kypca OCBOEHO MOJIHOCTBIO, 0e3 Mpo0enos,
HEKOTOpBIE MPAKTHUUECKHE HABBIKK pa0OTHI C OCBOCHHBIM MaTepHaIOM CPOPMUPOBAHBI
HEJ0CTAaTOYHO, KAYECTBO BHITIOJTHEHUS HHA OJTHOTO M3 33J]aHHi HE OIICHEHO MHHUMATBLHBIM
YHCIIOM 0aJJIOB, HEKOTOPBIE U3 BBIMTOJHEHHBIX 3aJJaHHI, BOZMOXKHO, COJEpKAT OIIHOKH,
OlLlIEHKa cocTaBiiseT 26-35 6amios.

e OTBeT 3aCYUTHIBACTCS HA MPOJABUHYTOM YPOBHE, CTYICHT 3HAET (OPMYITUPOBKH OCHOBHBIX
TIOHSATHH, TEOPEM, HX JIOKA3aTeILCTBA, TEOPETUIECKOE COIEPIKaHNE Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MPOOEIOB, HEOOXOAUMBIE MPAKTUYECKHE HABBIKU Pa0OTHI C OCBOCHHBIM
MaTepraJIoM cOPMHPOBAHBI, KAYECTBO BHITIOHEHHUS 33aHUH OIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MaKCUMaJIbHOMY, OLIeHKa cocTaBisieT 36-40 6asoB.

2. HIxana oueHKkn

B o01mmeii orneHke 1Mo AUCIHHUIUIMHE SK3aMEHAIIMOHHBIE OA/UTbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBuiiaMd  OaJUIbHO—PEHTUHTOBOM CHUCTEMBI, TPUBEIEHHBIMM B pabouell mporpamme



JUCHUITIIUHBI.

OO6m1ast OIEHKa CKIIABIBACTCS U3 OLICHOK 3a KOHTPOJBbHYIO paboTy (Makcumym 30 6aiioB),
3a TUTIOBOM pacueT (MakcumyM 30 OaJIIOB) U OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

3. BOl'lpOCLI K 3K3aMCHY IO NUCHUIIJINHE «MarteMaTH4eCKUM aHaIH3»

. IlpousBoabHBIE YUCIIOBBIE psAbL. ONpeneneHue u NpoCcTeHIe CBONCTBA.

. HeoOxoaumbIil mpu3HaK cX0MUMOCTH. ["apMOHUYECKUA PsI.

. IlpusHaku cpaBHeHHs B (hOpME HEPABEHCTBA U B IPECIbHON opme.

. [lpuznak JlamambGepa.

. IIpu3nak Komm pagukanbHbIN.

. [Ipuznak Koiy uHTErpasbHbIn.

. Ilpu3Hak abCOOTHON CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSI0B.

. [lpuznak JleitOHuma.

. O6nacTh cX0IUMOCTH (PYHKIIMOHAIBHBIX PAIOB; ONPEACICHNE H HaX0XKICHHE C TIOMOIIBIO

npusHaka JlanamoGepa.

10. [MonsiTe paBHOMEpHO#H cxonuMocth. [Tpu3Hak BeliepmTpacca.

11. YcnoBus nouseHHON HHTErpupyemMocTu U nuddepeHupyemMoctu GyHKIIMOHATBHBIX
PSIOB.

12 Crenenssle psabl. Pagnyc cxoaumocTu.

13. IounenHoe nuddepeHInpoBaHIE U HHTETPUPOBAHNE CTEIICHHBIX PSIJIOB.

14. Psanwr Tetinopa.

15. IlpunoxeHus: psaaoB: BEIUUCICHUE MTPEIEIIOB; TPUOIMKEHHOE BEIYMCICHHE 3HAYCHU
GyHKUMN; TpUOIMKEHHOE BBIYMCICHUE OIIPEIeIEHHOr0 HHTErpaa.

16. @yHKIIMM MHOTHX NIEPEMEHHBIX: OCHOBHBIE ONPEACTICHHS, TIOHATHS JTUHUN U
MIOBEPXHOCTHU YPOBHS, NIPeJieNa, HEPEPhIBHOCTH.

17. YactHble mpou3BoaHbIe, tuddepeHnnan GyHKIHA HECKOIBKUX IePEMEHHBIX.

18. I'panueHT, ero OCHOBHbIE CBOMCTBA.

19. Ilpou3BoHAs 1O HAMIPABICHHIO.

20. Hopmane 1 kacaTesibHasi INIOCKOCTh K TOBEPXHOCTH.

21. ®opmymna Teiinopa s GyHKIMNA MHOTHX TIEPEMEHHBIX (0e3 T0Ka3aTeNbCTBA).

22. DxcTpeMyM (PyHKIMI HECKOJIBKUX NepeMeHHbIX. Heo0XoanMeble 1 1ocTaTOYHbIE
YCIIOBUS.

23. YcnoBHbIH 3kcTpeMyM. Ero Haxox1eHrue MeTo0M CBEICHHS K (PYHKIIUH OHOM
MepeMeHHON 1 MeToIoM Jlarpanxa.

24. HaxoxxaeHre HauOoJIbIIero 1 HAaMMEHbILEro 3HaueHUsl QYHKIIMU B 00JIaCTH.

25. Tlonstne oOBIKHOBEHHOTO UG GEpEeHIINATFHOTO ypaBHeHHS. OmnpeneneHne oOmero
pemenus, 3anaun Komm, yactHoro pemeHusi, o0co0oro pemeHus A quddepeHnnaib-Horo
YpaBHEHHUSI IEPBOTO TOPSIIIKA.

26. YpaBHEHUs ¢ Pa3/IeNAIOIUMUCS IEPEMEHHBIMH.

27. Ogaopoanbie qudQepeHnnatbHble ypaBHEHHS TEPBOTO MOPSIKA.

28. Jluneitnble nu¢dhepeHnaibHble YpaBHEHUS IEPBOTO MOPSAKa.

29. YpaBuenus beprymin.

30. YpaBHeHus B MONHBIX AU depeHuanax.

31. YpaBHenus Beiciux mopsakoB. [TocraHoBka 3amaun Koy,

32. MeTo/bI CBeJIEHHs ypaBHEHHH BTOPOTo MOpsAKa K YpaBHEHHSIM MEPBOTI0 MOPSIIKA.

33. JIunelino 3aBUCUMBIC (HE3aBUCUMBIC) CHCTeMbI QyHKIHH. OnpenenuTess BpoHckoro.

34. basuc penieHnii 0THOPOJHOTO JIMHEHHOTO MU dEpEeHIINATFHOTO YpaBHEHUS
(bynnamenTanbHas cuctema peuieHuit). Bua odmiero pemeHus.

35. [loctpoenue 6a3uca (pyHaaMEHTATLHONW CUCTEMBI) PEIICHUH OJHOPOAHOTO JTMHEHHOTO

¢ depeHINaTbHOTO YPaBHEHUS ¢ IOCTOSTHHBIMU KO3 UIIUEHTaAMH.

OO ~NOoO U WN -



34. Meton Jlarpanxa Bapranuy MpOU3BOIBHBIX OCTOSHHBIX JUIsI HAX0XKJIEHHS 00IIEero
pelIeHrs HEOTHOPOAHOTO JIMHEWHOTO N epeHIInaNIbHOTO ypaBHEHUSI.

35. Teopema 0 cTpyKType OOIIEro pemeHus: HEOJHOPOIHOTO JIMHEHHOTO
mudGepeHIaIBHOTO YpaBHEHUS.

36. HaxoxeHne 4acTHOTO peuieHus HEOJHOPOAHOTO TMHEHHOTO Mu(PepeHIIHaTbLHOTO
YpaBHEHHUS CO CIIeUaIbHON MPAaBOK YacThI0 (METOJ MOA00Da).

37. Ilonsitue o kpaeBoii 3anaun. [Ipumeps! penieHus.

38.Cuctembl nuHeHHBIX MU epeHITMaIBHBIX ypaBHeHHH. OnpenencHus. 3anmuch B
MaTpPUYHOM BHJIE.

39. CBs3b JINHEWHBIX YPABHCHUH U CUCTEM.

40. CTpyKTypa IpOCTPAHCTBA PEIICHUIN CHCTEMBI IMHEHHBIX MU epeHInaIbHBIX
YpaBHEHU.

41. Pemenne 0JHOPOAHBIX CUCTEM JIMHEHHBIX AU (epeHnanbHbIX YpaBHEHUH C
MOCTOSIHHBIMU KO3 dunimenTamu. Ciiydail BEIIECTBEHHBIX Pa3IMYHbIX COOCTBEHHBIX
quced.

42. OnipesesieHne U CBOKMCTBA MHTETpasia 1Mo Mepe. OU3ndecKnuil 1 TEOMETPUUCCKUNA CMBICIT.

43. JIBoiinoii naTerpai. CBeJeHne K TOBTOPHOMY. PaccTaHOBKa MpeieioB HHTETPUPOBAHHUS.

44. Tpoitnoit unterpan. CBefeHue K MOBTOpHOMY. PaccTaHOBKa MpeeioB HHTETPUPOBAHHUSL.

45. Teopema 0 3aMeHEe NIEPEMEHHBIX B KPATHOM MHTEIpaJe.

46. IlonspHas, HuIMHIpUYEcKas U cepuyecKas CUCTEMbl KOOPAMHAT.

47. KpuBosuHEHBINA HHTETpaJl IEPBOT0 poja. Boruucienue AauHbl JyTd.

48. Onpenenenue 1 BIYUCIEHUE TIOIIAIU TOBEPXHOCTH. [I0BEpXHOCTHBIN HHTErpat
IIEpBOro poja.

49. 'eomeTpuueckue U (hrU3MUeCKHe MPUIIOKEHUS HHTErpalia o Mepe.

50. KpuBonmHEHHBIN HHTErpall BTOPOTO poja, ero ¢pusndeckuii cmbicin. Dopmyna ['punHa.

51. YcnoBue NOTEHIIMATIBHOCTH IBYMEPHOTO BEKTOPHOTO MOJIS.

52. OpueHTanus NOBEpXHOCTH B MpocTpaHCcTBe. [I0BepXHOCTHBINM HHTErpal BTOPOTO poja.

53. BeiuucieHnre noBepXHOCTHOTO HHTErpajia BTOPOro poja ¢ MOMOIIbI0 TOBEPXHOCTHOTO
MHTErpaa nepBoro poja.

54. BeruucieHnrue NoBepXHOCTHOTO HHTErpajia BTOPOTO Pojia Mo KOOPAHHATAM.

55. ®opmyna IMaycca-OcTporpaackoro.

56. ®opmyna Crokca. Y clioBHE NOTEHIIMATBHOCTH TPEXMEPHOTO BEKTOPHOTO TOJISL.



DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa Briciieit MaTeMaTUKu

IMacnopT KOHTPOJILHOM PAdOTHI

0 JucuuIuiHe «MareMaTH4eCKU aHaiIu3», 2 CeMeCTp

1. MeTroauka oueHKH

KonTponpHast paboTta mpoBoauTcs o TeMaM «Psiibiy, «DyHKIIUU MHOTHX IEPEMEHHBIX Y,
«O0bIKHOBEHHBIE U depeHaIbHbIe YpaBHEHU», «KpaTHbIe 1 KPUBOJIMHEHHBIC HHTETPAIIBI,
BkitovaeT 10 3amay, BeIMOMHSAETCS MUCbMEHHO. OIIEHUBACTCSI CyMMO# 0aJIJIOB B COOTBETCTBHE C
MNPUBCACHHBIMH HHUXXC KPUTCPUAMHA OLICHKH. 3aILaHI/I$I BBIITOJHAOTCA CTYACHTOM MHAWBUAYAJILHO

Ha IMPAaKTUYCCKOM 3aHATHH, PA3PCIIACTCA UCII0JIb30BATh KOHCIICKT J'IeKI.[Hﬁ.

2. Kputepumn oneHku

Kaxxnoe 3amanue KOHTPOJIBHOW pPabOTHI OIIEHUBAETCS B COOTBETCTBUU C NMPHUBEACHHBIMU
HUXKE KPUTEPUSIMH.

3amaua, perieHHasi BEpHO OIleHMBaeTcs B 3 Oaa.

3amava, pemnieHHas C HEJIOYEeTaMH, HalpuMep, OIIMOKH apu(PMETHYECKOTO XapakTepa B
BBIUMCJICHHX, OIICHUBACTCA B 2 Oaa.

3amaya, B KOTOpOM NpPHUCYTCTBYET BEpHOE Hayalo, HO HE JOBeleHa 10 KOHIA WJIH
COJICP’KUT OIIMOKU HJICHHOTO IIJIaHa, CBSA3aHHBIC C HETMOHMMAaHWEM TEOPETUYECKUX OCHOB,
oneHuBaercs B 1 0a.

B ocranpHbIX citydasx BeicTaBisieTcs 0 6ayioB.
Takum oOpa3om, MakcuMaibHas oleHka coctapisieT 30 6amios.

KonTposibHast paboTa cunTaeTcsi HeBbINOJHEHHOM, eIl HaOpaHo MeHbIle 15 6amios.

Pabora BhINIOJTHEHA Ha MOPOrOBOM YPOBHE, €CIM HEOOXOIMMBIE MPAKTHYECKHE HABBIKH
paboTel € UW3Y4YEHHBIM MaTepuajoM B  OCHOBHOM  C(OpPMHUPOBAHbI, OOJBLUIMHCTBO
IPEIYCMOTPEHHBIX MpOorpaMMoil o0y4yeHHs y4eOHBIX 3aJaHUi BBIMOJHEHO, HEKOTOPbIE BHIIbI
3a/IaHUI BBITIOJHEHBI ¢ OMIMOKaMu, HaOpaHo oT 15 o 20 Gamos.

Pabora BrImoHEHa Ha 6a30BOM YpOBHE, €CJIM HEKOTOPBIE MPAKTHUECKUE HABBIKK PaOOTHI
C OCBOEHHBIM MaTepHajioM c(popMHUPOBaHBI HEJOCTATOUYHO, BCE TMPETYCMOTPEHHBIE MTPOrpaMMOit
o0yueHHsl yueOHbIE 3a/1aHUs BBIIIOJIHEHBI, KAYECTBO BBIIIOJIHEHUSI HU OJJHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM YHCIOM 0ajuIOB, HEKOTOPHIC M3 BBIMOJHEHHBIX 3a/laHH, BO3MOXKHO, COJIEpKaT
omnOku, HaOpaHo oT 21 10 26 GayioB.

Pabota cuuTaercs BBINOJIHEHHOW HA NPOABHHYTOM YpPOBHE, €CIM HEOOXOIUMbIe
NpaKTUYeCKHe HaBBIKM pabOThl C  OCBOEHHBIM  MaTrepuansoM c(hopMuUpOBaHBI, Bce
NPEIYCMOTPEHHBIE TPOTpaMMOi O0OydeHHUs ydeOHble 3aJaHWs BBIIIOJHEHBI, KAa4eCTBO WX
BBITIOJIHEHHS OLIEHEHO YHUCIOM 0ayuioB, OMU3KMM K MakcUMalbHOMY, HaOpaHo ot 27 nmo 30
0asuIoB.

3. HIkaJya oneHKH

B oOmeil ouenke mo AUCHUIUIMHE Oayulbl 3a KOHTPOJBHYIO pabOTy YUMUTHIBAIOTCS B
COOTBETCTBHE C TMpaBWJIaMU OalJIbHO—PEHTHHIOBOM CHUCTEMbI, NPUBEICHHBIMU B paboueit
porpaMMme JAUCHHUIIIHHBL.

OO1m1ast o1leHKa CKJIa/IbIBA€TCSl M3 OLIEHOK 32 KOHTPOJIbHYIO paboTy (Makcumym 30 6ayioB),



3a TUTIOBOM pacueT (MakcumyM 30 OalIIOB) U OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

4. IIlpumep BapuaHTa KOHTPOJBLHON padoThI

CTpyKTypa BapuaHTa KOHTPOJLHOM padoThI
1. 3amaun 1-2 (Tema: «Psapi»);

2. 3agaun 3-4 (Tema: «DYHKIIUM MHOTHX MTEPEMEHHBIX));

3. 3agaun 5-7 (Tema: «OObIKHOBEHHBIE MU DepeHInaNbHbIE YPAaBHEHUSY);
4. 3agaun 8-10 (Tema: «KpaTHbie M KpUBOJIMHEHHBIC HHTETPAIIBI»).
3ananus

= 2-5-8-...-(3n-1)
1. UccnenoBarek Ha CXOAMMOCTD YHCIIOBOM Pl Z

<357 (2n+1)
= n-3"(x+1)"

2. Haiiti 065acth cXOAMMOCTH (DYHKIIMOHAIBHOTO Psijia Z o
n=1

3. Haiitu ypaBHEeHHE KacaTeNIbHOH MIIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH

S:x*— y2 + 7% =4 B Touke MO(—Z,l,l).
4, Haiitu npon3ssoanyro GpyHkmun U (X, Y, Z) =2x* —yz + (X + y)2 B Touke M (1,1, —2)

1o Hanpasiernto sekropa MM, rae M (2,—1,0).
5. Haiftu o6mee pemenue guddepenuuansaoro ypapaenus YInydx+ xdy =0.

6. Peruts 3amauy Komm (1— X2) y' —Xxy= (1+ X’ )\/1— X y(O) =0.

7. Haiitu ob1uee pemenue muddepeHnuansHoro ypasaenus Y + 2y +y =—2,

8. Berauciuth TBOMHON HHTETpaT .” X dx dy, rne D — TPEYTOJIbHUK OAB: O (0, 0);
D

A(0,-1); B(2,0).
9. Boruucnutb 00bEM Tena, 3aJaHHOTO YCIOBHIMU X* + y2 +72°<4uz> «/XZ + y2.

10. BeIYMCIHTS KPUBOJIMHEWHBIN HHTErPAIl I ydl, rae L — nepsas apka nuxsionsr

{x—a(t—sint), L

y =a(1l-cost).



denepabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICIIIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacdeTHO-Tpagu4YecKoro 3a1anusi (THIOBOTO pacyera)

IO JUCLMIIIIMHE «Maremarnueckui aHaJIu3», 2 CEMECTP

1. Meroanka oueHkn

Crpyktypa Bapuanta TP B mepBomM cemectpe

1. 3anaun Ha Temy: «Psaas» (9 3amau);

2. 3agaun Ha TeMy. «DYHKIIMM MHOTHX MTEPEMEHHBIX) (4 3a/1aun);

3. 3agaun Ha Temy: «OObIKHOBEHHBIE AU(epeHnnanbable ypaBHEeHU (8 3a1a4).
4. 3agaun Ha TeMy. «KpaTHbIe 1 KPUBOJIMHEHHBIC HHTETpaJIbl» (9 3amaq).

Bcero 30 3anau.

Cpoku BbIJauu 33J]aHUI U 3aIIUTHI OIPEENSIOTCS rpadukoM yuyeOHOro mporiecca. 3agaHus
CHAIOTCA Pa3ACNIbHO MO YaCTSIM — KaK/1asl 3a/laya Ha OTIEIBLHOM JIUCTE — 110 MEPEe MPOXOKICHUS
COOTBETCTBYIOIIMX pasfenoB. Ecnu mo3BoisieT BpeMs, HEBEPHO pPEIICHHOE 3a/laHue
BO3BpAIlaeTCs HA HCIPABICHUE OMIHOOK.

3amuTa npoBoguTcs B dopme Oecelbl, B XOJ€ KOTOPOH BBISBISETCS 3HAHHE CTYICHTOM
TEOPETUYECKUX OCHOB METOJ0B pemieHud 3amanuil TP. TP cuurtaercs 3aniumieHHbIM, €CIU
MOJTyYEHBI YI0BJIETBOPUTEIIbHBIE OTBETHI HA O0JIe€ MOJIOBUHBI BOITPOCOB.

2. Kputepum oueHku

HToroBasi orieHKa BBICTABISICTCS B OajljlaX MO MPHUHIMITY: OJHA BEPHO PEIICHHAs 3ajiada —
oauH Oamt. MakcumaibHas cymma 6amioB pasHa 30.

Pemennoli cumraeTcs 3amaya, B KOTOPOM pacyeThl MPOBEACHBI MOJAPOOHO, 0€3 ONMIMOOK U
MIPUBEJICHBI HEOOXOIMMBIE CCHIIKH Ha MCIOJIb3yeMbIe TEOPEMbI, CBOWCTBA, MPU3HAKH, KPUTEPHUH,
a TaKXe aKKypaTHO M JOCTaTOYHO IOJAPOOHO BBIMOJHEHBI YEPTE)KHM M PUCYHKH B Cllydae
HEOOXOIUMOCTH.

PabGora cuntaeTcs HeBbINMOJHEHHOM, eCiTi HAOpaHO MeHbIIe 16 6aIoB.

Pabota cunTaeTcs BHIMOJHEHHON HA MOPOTrOBOM YPOBHE, €CJIM HEOOXOIUMBIE TTPAKTUUYECKUE
HaBBIKH pa0OThl C HW3YYEHHBIM MaTepUaAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBITMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMON OOydeHMs] YUEOHBIX 3aJaHUM BBITTOJIHEHO, HEKOTOPBIC BUJIbI
3a/IaHUH BBIMOJHEHBI ¢ omrOkamu. Habpano ot 16 1o 20 6amios.

PabGota cumTaercs BBIIOJIHEHHON Ha 0a30BOM YpOBHE, €CIM HEKOTOPHIE MPAKTHYECKHE
HABBIKM PabOThI C OCBOCHHBIM MaTepuajoM CPOPMHUPOBAHBI HEAOCTATOYHO, 3aJaHUS Ha BCE
TEMBI, TIPEyCMOTPEHHBIE MPOTrPaMMOi O0y4YEHUS!, BBIIOJIHEHBI, HEKOTOPhIE U3 BBIMOIHEHHBIX
3a/laHui, BO3MOXHO, cojiepkat omuoku. Habpano ot 21 1o 26 6anios.

PabGora cuuTaeTcsi BBITIOJIHEHHOW Ha MNPOJABMHYTOM YpPOBHE, €CIM HEOOXOJUMbIe
MPaKTUYECKHE HAaBBIKM PaOOTHI C OCBOCHHBIM MaTepuaioM C(hHOPMHUPOBAHBI, 3aJlaHUs] HAa BCE
TEMBI, IPETyCMOTPEHHBIE TPOTPaMMOi 00y4ueHus, BIToTHeHBI. Habpano ot 27 1o 30 6amos.

3. llIkaJja oueHKu

B o6meit onenke mo aucuuriauHe Oamnsl 3a PI'3(TP) yuuThIBaroTcss B COOTBETCTBUH C
npaBwiiaMyd  OaJUIbHO—PEHUTHHTOBOM  CHCTEMBI, TPUBEIEHHBIMM B palouell mporpamme
JUCLIUATIIIUHBI.

OOmrast orleHKa CKJIaIbIBACTCS M3 OICHOK 3a KOHTPOJIbHYIO padoTy (MakcumyMm 30 OaiioB),



3a TUTIOBOM pacueT (MakcumyM 30 OalIOB) U OLIEHKH 3a 3k3aMeH (MakcumyM 40 6amioB).

4. llepeuenn Tem PI'3(TP)

Bapuant TP Bo BTOpOM cemecTpe

Panel

1-3. UccnenoBarh YUCIOBBIE PSAABI HA CXOJIUMOCTb.

4. UccnenoBaTh Ha aOCOMIOTHYIO WIIH YCIOBHYIO CXOAMMOCTD .

5-7. OnpenenuTh 00J1aCTh CXOAUMOCTH (QYHKIIMOHATBHBIX PSAOB.

8-9. Pa3noxuth ykazaHHyr QyHKIUIO B psia Teinopa mo cremeHsM, B psa MakiopeHa.
VYka3arb 006J1aCTh CXOJAUMOCTH.

OYHKIUA MHOTUX ITEPEMEHHBIX:

1. HaiiTu obnacte onpeaeneHust yHKIMH U U300pa3UTh €€ Ha MJI0CKOCTH

2. BBIYMCIUTH YaCTHBIE TPOU3BOIHBIC CIIOKHON (DYHKIUU

3. HaiiTu ypaBHEHHE KacaTeIbHOM MJIOCKOCTH U HOPMAJIA K YKa3aHHOM MOBEPXHOCTH

4. Haittu nanOospIiee 1 HaUMEHbIIIee 3HaYeHNE (PYHKIIUU B 00JIacTH

OO6bikHOBeHHBIE MU epeHIanbHbIe YpaBHEHUS

1-7. Haiigure oOmue pemeHus quddepeHIaabHbpIX YPaBHEHUH M YaCTHBIC PEIICHUs, eCIn
€CTh HaYaJIbHbIE YCIIOBHUS.

8. Pemmte cucreMy JIMHEHHBIX OJHOPOIHBIX TU(PEPEHINATBHBIX ypPAaBHEHHN IEPBOTO
MOPSAJKA C TOCTOSITHHBIMU KO3 PHUIIIeHTaMu

KpatHble 1 KpUBOIIMHENHBIE NHTETPAIIBI

1. VI3MeHuTh NOpSA0K HHTETPUPOBAHUS.

2-4. Halitn 00bEeMBI Tell.

5. Haiitu maccy niacTuHKU.

6. Haiitu maccy Tena.

7. BbuucianTh KpUBOJIMHEHHBIN HHTErpal o ¢popmyne ['puHa.

8. BeruncnuTh Maccy Iyru KpUBOUM MPH 3a1aHHOHN TIOTHOCTH.

9. Beruucautb paboTy CUJIbl TPU MEPEMELICHUH BI0JIb TUHUH OT TOYKU M K Touke N.

3ananus TP pa3menieHsl Ha nopTaie

http://ciu.nstu.ru/kaf/vm/informaciya dlya studentov/tipove raschet



http://ciu.nstu.ru/kaf/im/study_activity/tipove_raschet

