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

Kadheapa BbiCLLE MaTEMATVKN

“YTBEPXIOAKD”
JEKAH ¢To
K.p-M.H. Kopenb U. U.

OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
31.08.2022
Bnageney: K.d-m.H. Kopenb L. N.
CpoK AelicTBUA: He orpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
https://www.nstu.ru/university/info/sveden/education
PABOYAA [TPOTPAMMA JUCHUIUINMHBI
Teopus pyHKIMH KOMIJIEKCHOM TepeMeHHOH

ObpasosaTtenbHas nporpamma: 12.03.03 PoTOHMKA 1 ONTONH(OPMATMKA, NMPOopunsib: ONTUYECKME U
KBaHTOBble MH(OPMaLMOHHbIE TEXHO/OMN

Kypc: 2, cemectp : 3
PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTtp
Ne Bup geatenbHoCcTU 3
1 Bcero 3a4eTHbIX eauHULY 3
(KpegmTOB)
2 | Bcero yacos 108
Bcero 3aHsATWIN B KOHTAKTHOM
3 50
thopme, yac.
Jlekymu, yac. 16
MpakKTu4yecKune 3aHATUA, Yac. 22
JTabopaTopHble 3aHATUSA, Yac. 0
7 13 HWX B aKTVBHOM 1 0
WHTepaKTUBHO (hopMe, Yac.
8 U3 HUX NPaKTNYeCKoM 8
MOArOTOBKM, Yac.
9 ATTecTaums, yac. 2
10| KoHcynbTaumu, yac. 10
11| CamocTosTenbHas paboTa, vac. 58
Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
12| paboTa, PI"3(P)/pedepar, P KOHTP.
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum C]

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 12.03.03 ®OTOHMKa U
ONTONH(OpMAaTMKA

& OC BBefeH B aeincteume npmkasom Ne949 ot 19.09.2017 r. , pata ytepxaeHms: 09.10.2017 r.

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 12.03.03 POTOHMKA U ONTOMH(OPMATUKA

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

BM, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[OLeHT, 4.d-M.H. Apkawos H. C.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
OrlMK-1 CnocobeH NpUMEHSTb eCTECTBEHHOHAYUHbIE 1 OBLLENHXXEHEPHbIE 3HAHUSA, METOARI
O6LLENPOPECCUOHaNbHBIE MaTeMaTLYecKoro aHanmsa u MoAenIMpPoBaHNs B MHXXEHEPHON AeATENbHOCTY, CBA3AHHOW C
KOMMETEHLMN (DOTOHHLIMU TEXHONOTUAMU 06PaBOTKN MHOPMALMK, NPOEKTUPOBAHUEM,

KOHCTPYMPOBaHMEM M TEXHOOTUSIMM MPOM3BO/CTBA 31EMEHTOB, NPUGOPOB M CUCTEM
(DOTOHWMKM N ONTONHAOPMATUKN

OlMK-1. 1 MNMpuMeHseT 3HaHMS MaTeEMaTUKIN B MHXXEHEPHOM NPaKTUKe Npu MOAeIMPOBaHN

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C
NHAMKATOoPaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHNS] KOMMETEeHLMIA POPMbI OpraHm3aLinA

Pe3ynbTaTbl 06y4eHUs 3aHATUI

OIIK-1. 1 IIpuMensieT 3HAHUSI MATEMATHKU B HH/KCHEPHOH NPaKTHKe NPH
MO/IeJTUPOBAHAH

Vcnonb3syeTt 3HaHWA MaTeMaTUKK B VIH)KEHepHOVI MPaKTUKe npmn mogenmposaHnun Nekumu; MNpakTUYecKme 3aHATUS,
CamocTosTe/ibHasa paboTa

3. CopepxkaHune 1 CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHanKaTopbl
TeMmbl ]'IEKU,VIVI Yacbl |popme npakT. hOpMbl, uac AOCTMKEHMA YyebHas [eATeNbHOCTb
noAr., vac. ' ' KOMMeTeHL

CemecTp: 3

AngakTyyeckas eguinua; TEOPUSA dYHKLMIA KOMMIEKCHOIO MEPEMEHHOMO




1. KoMnnekcHble uncna.
MocnefoBatenbHOCTH, Npejen
nocrefoBaTeIbHOCTU.
®YHKLUN KOMMNEKCHOTO
nepeMeHHOro, 0ToBpaXKeHUs.
Mpefen v HenpepbIBHOCTb
(hYHKLMM KOMMNJIEKCHOTO
nepemeHHoro. OCHOBHbIe
aNleMeHTapHble yHKLNN.
dopmyna Jiinepa.
Mpoun3sBoaHas PyHKLMK
KOMMMJIEKCHOr O MepeMeHHOro.
Ycnosua Kolum-PumaHa.
AHAIMTUYHOCTb (YHKLMW.
"apMOHMYeCKne yHKLN.
MoHATHE KOHOPMHOTO
oTobpaxeHus. NHTerpan
(hYHKLUM KOMMJIEKCHOTO
nepeMeHHOr0: onpefeneHue,
CBOIiCTBa, Teopema Kouun.
WHTerpanbHas hopmyna
Kowwn. Teopema Mopepa.
Teopema Jinysunns un
OCHOBHasl Teopema anreépsi.
®YHKUMOHASbHbIE PAAbI.
Teopema Beiteputpacca.
CreneHHble pagpl. Teopema
Abens. Pagbl Telinopa Hynn
aHaIMTUYeCKON (DYHKLMN.
Paabl JlopaHa. CXoAMMOCTb.
Knaccugmkaums ocobbix
TOYeK. BblueTbl 1 nx
BblumncnieHne. OCHOB-HasA
Teopema O BblYeTax.
MpunoXxxeHns BbIYETOB K
BbIYNUC/IEHWNIO NHTErPasos,
nemma >KopgaaHa.
Mpeo6pasoBaHue Jlannaca v
ero ceowicTea. OpurmHaibl n
n306paxeHns. OCHOBHbIe
TeopeMbl OnepaLoHHOro
ncuncneHus. CeépTka,
nHterpan [roamens

OlMkK-1.1

B3anmogeicTaue ¢
NEKTOPOM U
KOHCMEKT1poBaHWe

AnpakTnyeckas egmHuLa: OnepauyoHHOE UCYMCEHME

2. MNpeobpasosaHue Slannaca u
ero ceowicTea. OnepawmoHHbIiA
METO[, peLLeHuns
AndgdepeHUmnanbHbIX
yPaBHEHWI 1 UX CUCTEM.

OlMkK-1.1

B3anmopeictsue ¢
NEKTOPOM 1
KOHCMNEKT1pOBaHme

TeMbl MPaKTUYECKNX
3aHATUI

Yacbl

M3 Hux B
thopme MpaxT.
rnoar., vac.

AKTUBHble
hopmbl, vac.

NHankaTopsl
[OCTUKEHUSA
KOMMeTeHLuni

YyebHasa aeaTeNIbHOCTb

CemecTtp: 3

InpakTuyeckas earHmua: TEOPUA ®YHKLUMA KOMM/IEKCHOIO MEPEMEHHOIO




1. KoMnnekcHble uncna.
MocnefoBatenbHOCTH, Npejen
nocrefoBaTeIbHOCTU.
®YHKLUN KOMMNEKCHOTO
nepeMeHHOro, 0ToBpaXKeHUs.
Mpefen v HenpepbIBHOCTb
(hYHKLMM KOMMNJIEKCHOTO
nepemeHHoro. OCHOBHbIe
aNleMeHTapHble yHKLNN.
dopmyna Jiinepa.
Mpoun3sBoaHas PyHKLMK
KOMMMJIEKCHOr O MepeMeHHOro.
Ycnosua Kolum-PumaHa.
AHAIMTUYHOCTb (YHKLMW.
"apMOHMYeCKne yHKLN.
MoHATHE KOHOPMHOTO
oTobpaxeHus. NHTerpan
(hYHKLUM KOMMJIEKCHOTO
nepeMeHHOr0: onpefeneHue,
CBOIiCTBa, Teopema Kouun.
WHTerpanbHas hopmyna
Kowwn. Teopema Mopepa.
Teopema Jinysunns un
OCHOBHasl Teopema anreépsi.
®YHKUMOHASbHbIE PAAbI.
Teopema Beiteputpacca.
CreneHHble pagpl. Teopema
Abens. Pagbl Telinopa Hynn
aHaIMTUYeCKON (DYHKLMN.
Paabl JlopaHa. CXoAMMOCTb.
Knaccugmkaums ocobbix
TOYeK. BblueTbl 1 nx
BblumncnieHne. OCHOB-HasA
Teopema O BblYeTax.
MpunoXxxeHns BbIYETOB K
BbIYNUC/IEHWNIO NHTErPasos,
nemma >KopgaaHa.
Mpeo6pasoBaHue Jlannaca v
ero ceowicTea. OpurmHaibl n
n306paxeHns. OCHOBHbIe
TeopeMbl OnepaLoHHOro
ncuncneHus. CeépTka,
nHterpan [roamens

10

OlMkK-1.1

PelleHWe 3a4a4 No Teme
3aHATUA

AnpakTnyeckas egmHuLa: OnepauyoHHOE UCYMCEHME

2. MNpeobpasosaHue Slannaca u
ero ceowicTea. OnepawmoHHbIiA
METO[, peLLeHuns
AndgdepeHUmnanbHbIX
yPaBHEHWI 1 NX CUCTEM

10

OlMkK-1.1

PeLLeHwe 3aga4 Mo Teme
3aHATUSA

3. KoHTpobHas paboTa

2

0

0

OrkK-1.1

PelLIeHME KOHTPO/bHbIX
3anay

3.1 lNpakTnyeckas NogroToBkKa

Tabnuua 3.2

No Tembl 3aHATUN

dopmbl opraHu3aLmm
3aHATUN

CofiepyxaHue NPakTUYecKoii NoaroToBKM

(Bnabl pabor)

1 Mpeo6pasoBaHue Slannaca v ero cBOMCTBa.
OnepauyoHHbIA MeTOZ, peLLeHNs
AnddepeHLmaibHbIX YpaBHEHWUI U UX CUCTEM

Mp

BbINoNHSeT cnefyoLiye Bkl paboT:
peLLieHMe 3aaau




3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTope! Yacbl Ha Yacbl Ha
Ne Buabl camocToATeNbHON pPaboThl LOCTVKEHNSA
< |BbINOSIHEHWE |KOHCY/TbTaunm
KOMIMETeHLMI
CemecTtp: 3
1 |KOoHTposbHbIe paboThl |OFIK-1.1 12 2

: HepornbueHko I'. B. MaTtemaTuyeckunii aHanus. Teopumsi PYHKLMIA KOMMIEKCHON nepeMeHHoN. CO0PHUK
MHAMBMNAYaNbHbIX 3afaHuii ; [yuebHoe nocobue] / I'. B. HegorméueHko, f1. B. Maswok, O. B. LLiepemeT ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-8o HITY, 2021.- 127 ¢. : un., Tabn.- TekcT :
HenocpeaCcTBeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000245169 Xa6nos B. B.
Teopus (yHKLMIA KOMNNEKCHOM NepPeMEHHO [DNeKTPOHHbIN pecypc] : aNeKTPOHHbIN
y4yebHO-MeToAMYeCKMiA Komnneke / B. B. Xabnos ; HoBocnb. roc. TexH. yH-T.- HoBocubmpck, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3ar/. ¢ akpaHa.

2 |Prajpegepar lonK-1.1 |16 2

: Heporunbuexko I". B. MaTemaTnueckuii aHanns. Teopus (yHKLMIA KOMNIEKCHON nepeMeHHOR. CO0pHUK
MHAMBUAYaNbHBIX 3afaHuit ; [yuebHoe nocobue] / . B. HegormbueHko, f1. B. Maswok, O. B. LLiepemeT ;
HoBocmb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITY, 2021.- 127 ¢. : un., Tabn.- TekcT :
HenocpeaCcTBeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000245169 Xa6nos B. B.
Teopust PyHKLMIA KOMIMNEKCHON NepeMeHHON [NeKTPOHHBIV pecypc] : 3N1eKTPOHHbIV
y4yebHO-MeToAMYecKMiA Komnneke / B. B. Xab6nos ; HoBocnb. roc. TexH. yH-T.- HoBocubmpck, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3arn. ¢ sKpaHa.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |OI‘I K-1.1 |16 |4

: Heporunbuexko I'. B. Matematnueckuii aHanuns. Teopus (yHKLMIA KOMNIEKCHON nepeMeHHOR. CO0pHUK
VHAMBUAYaNbHbIX 3afaHuii : [yde6Hoe nocobue] / I. B. Hegorn6yeHko, /1. B. Maswok, O. B. LLlepemeT ;
HoBocmb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITY, 2021.- 127 ¢. : un., Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000245169 Xa6nos B. B.
Teopust PYHKLMIA KOMMNEKCHON NepeMeHHON [NeKTPOHHBIV pecypc] : 3N1eKTPOHHbIV
yue6HO-MeTOAMYecKUiA Komnnekce / B. B. Xa6noB ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3arn. ¢ sKpaHa.

4 |I‘Io,u,r0TosKa K aTTecTauum |OI‘I K-1.1 |14 |2

: Heporunbuexko I". B. Matematnueckuii aHanuns. Teopus yHKLMIA KOMNIEKCHOM rnepeMeHHOR. CO0pHUK
VHAMBUAYaNbHbIX 3afaHuii : [yde6Hoe nocobue] / I. B. HegornéueHko, /1. B. Maswok, O. B. LLepemerT ;
HoBocmb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITY, 2021.- 127 ¢. : un., Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000245169 Xab6nos B. B.
Teopus (PYHKLMIA KOMIMIEKCHON NepeMeHHOMN [NeKTPOHHBIV pecypc] : 3N1eKTPOHHbIV
yueb6HO-MeTOAMYecKuiA Komnneke / B. B. Xa6nos ; HoBocu6. roc. TexH. yH-T.- Hosocubupck, [2020].-
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3arn. ¢ sKpaHa.

3.3 TexHonorms oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMoCTOATeNbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/IbTauuii NPUMEHSIOTCH UH(OPMaLYOHHO-KOMMYHWUKaLNOHHbIE TexXHoorum (Tabn. 3.4).

Tabnuua 3.4
JeAaTtenbHocTb VHhopmauoHHO-KOMMYHMKaUVOHHbIE TEXHOI0M N
HthopmmpoBaHue Cpefia aneKTpoHHOro obyyeHus HIF'TY
KOHCcynbTMpoBaHme Cpefia 3aNeKTPOHHOro 0byyeHus HI'TY
KoHTponb Cpefia aneKTpoHHOro obyyeHus HIF'TY

Pa3meLLeHmne yuebHbIX

MaTep1asnos MopTan HI'TY; Cpefa 3neKTpoHHOro 0byyeHns HI'TY




4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AUCLUMNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUAbI JeATENbHOCTY 00yyaroLmxcs 6ann MakcuMasibHbIN 6ann
CemecTp: 3
Jlexyusa: 0
Konmponvuwvie pabomor: 20 40

KoHTponupytoLye MaTepuanbl NpUBOAATCA B “Xabnos B. B. Teopns (hyHKLMIA KOMMIEKCHOM NepeMeHHO [DneKTPOHHbINA pecypc] : aNeKTPOHHBIN
y4yebHO-MeToAMYecKuii komnneke / B. B. Xa6noB ; HoBocKG. roc. TexH. yH-T.- HoBocubupck, [2020].- Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3ar/. ¢ 3KkpaHa."

PI3/Pegepam: | 10 20

KoHTponmpytoLme MaTepuanbl NPUBOAATCA B “Xa6nos B. B. Teopusi PyHKLMIA KOMNIEKCHOM NepeMeHHO [DNeKTPOHHbIN pecypc] : 3NeKTPOHHBIN
yue6Ho-MeToANuYecKMin komnnekce / B. B. Xa6nos ; Hoocu6. roc. TexH. yH-T.- HoBocn6upck, [2020].- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243998.- 3ar/. ¢ 3KkpaHa."

Ox3zamen: | 20

40

KoHTponupytoLimne Matepuanbl NpUBOAATCS B "Xabnos B. B. Teopns (yHKLMUI KOMMIEKCHOI NepeMeHHOV [SneKTPOHHbIN pecypc] : 31eKTPOHHbIN
y4e6Ho-MeTOANYeCKMiA komnneke / B. B. Xa6noB ; HoBocu6. roc. TexH. yH-T.- HoBocu6upcek, [2020].- Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000243998.- 3arn. ¢ 3KpaHa."

B Tabnuue 4.2 npecTaBeHo COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLMUMIINHBI.

Tabnuua 4.2
Kogpl DOpMbI KOHTPOSIA
KOMMeTeH VHAMKaTOopbl AOCTVXKEHNA KOMMETEHLNIA
LI,VIVI KoHTp. |3awuTa SKsamen
pab. Pr3/p
OlMK-1 1. MpuMeHsieT 3HaHNA MaTEMATUKM B UHXXEHEPHO NPaKTUKe nNpu
OnK-1 P pHOM Mp p N I I
MOJEeNNpPoBaHUN

®OH[, OLEHOYHBIX CPEACTB MO AVCLMNMHE NPeACTaBNeH B NpunoxeHnn Ne 1 K pa6oyeii
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Jlakepuuk, A. P. Beiciias matemaTuka. KpaTtkuii kypce : yueOHoe mocobue / A. P. JlakepHuK. -
Mockaa : Jloroc, 2020. - 528 c. - (HoBas yHuBepcurerckas oudnuoreka). - ISBN
978-5-98704-523-7. - Tekcr : anextponHsit. - URL: https://znanium.com/catalog/product/1214510
(mata obpamenus: 30.06.2022). — Pexxum AOCTYIIA: TTO TMOAIMCKE.

2. Teopus pyHkuii komriekcHoro nepemeHHoro: Yueonuk / E.C. [lomoBunkun. - M.: HUL]
HNH®PA-M, 2015. - 254 c.: 60x90 1/16. - (Bsiciiee oOpa3oBanue: bakanaspuar). (meperuter) ISBN
978-5-16-004864-2, 500 k3. - Pesxum mpocryma: http://znanium.com/catalog.php?bookinfo=487040
- 3ary. ¢ ’KpaHa.

JononHnTenbHas nimTepaTypa

1. Martematuka : yueOHoe nocobue / FO.M. [{anunos, JI.H. XKypoenko, I'.A. Hukonosa [u ap.] ;
non pex. JI.H. Xyp6enko, [.A. Hukonooii. — Mocksa : UH®PA-M, 2022. — 496 ¢. —
(Briciee o6pazoBanue: bakanaspuat). - ISBN 978-5-16-010118-7. - TekcT : 371€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1818645 (nara oopatuenus: 30.06.2022). — Pexxum
JOCTYIIA: TI0 TTOAIHCKE.

VIHTepHeT-pecypchbl



1. Allmath.ru : Bcst maTemaTuka B ogaom mecte : cat. — 2000— . — URL: http://www.allmath.ru/
(mata obpamenus: 07.04.2022). — TekcT : 3I€KTPOHHBII.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Xa6nos B. B. Teopus ¢hyHKLHIT KOMITJIEKCHO epeMeHHOM [ DIeKTpOHHbIH pecypc] :
3JIEKTPOHHBIN yueOHO-MeTonnueckuii komruiekc / B. B. Xa608 ; HoBocu0. roc. TexH. yH-T.-
Hoocubupck, [2020].- Pexwum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000243998 .-
3ari. ¢ PKpaHa.

2. Hepgorubuenko I'. B. Matematnuecknii ananu3. Teopus GyHKIUI KOMILIEKCHOW ITePEMEHHOM.
COopHUK MHANBUAYATBHBIX 3a1aHuii : [yueOHoe mocodue] / I'. B. Hemoru6uenko, JI. B. [TaBmoxk,
O. B. lllepemer ; HoBocu®. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2021.- 127 ¢. : un.,
tabm.- Texcrt : HemocpencTBeHHBIN.- Pesxkum mocTyrma:

http://elibrary. nstu.ru/source?bib_1d=vtls000245169

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Onepaunonnas cuctema Microsoft Windows
2 Iaker oducHbix npunokeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpu ocyLLLECTBNEHNI 06pa30BaTe/IbHOO NPOLECca MO AUCLMNIMHE MPUMEHSIIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOTO U aCUHXPOHHOIO
B3aMO/IEICTBYA B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepuanbHO-TeEXHMYECKOe 06ecreyeHmne

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME UTeHwne nekumi
(MynbTUMELMA-NPOEKTOP, 3KPaH, KOMMbIOTEP
AN15 yNpaBneHns)




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mennass cTpykrypa (OHIAa OLIEHOYHBIX CpeACTB Mo AucuMmiaune Teopus QyHKImii
KOMILUIEKCHOW nepeMeHHOl mnpexacraBieHa B Tabmuue. COBOKYNHOCTb pPe3yJbTaTOB OOY4YEHHs IO
JUCLUIUIMHE COOTHECEHA C YPOBHAMHU C(OPMHUPOBAHHOCTH KOMIETEHIMI M COOTHECEHHBIMH C HHMHU
UHAMKaTOopamMu. MHAMKATOPBI TOCTHIKEHUS KOMIIETEHUUN MU3MEpSEMBl C MMOMOLIBIO CPEICTB TEKYIIEH U
IPOMEXYTOUHOU aTTeCTally 10 AMcHUIInHe Teopus GyHKINUN KOMITJIEKCHOM TepeMEeHHOM.

Tabnuna

JTansl OLEHKHU Pe3yJIbTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHIKEHUS KOMIIETEeHIU I

Meponpusitust
®opMmupyemble HNuaukaropsl porp
N Tembl TeKyIIero KOHTPOJIsI
KOMIIeTeHIuH KOMIeTeHI i IIpome:xkyTounas
(koHTpOJILHAS
. aTTecranus
padora, KypcoBoii
(3K3amMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-1 Cnoco6eH | 1. [Tpumensier KommnekcHsie gucia. | KoHTponbHas paboTa [Ok3aMeH, BONPOCH
MPUMEHSTh 3HaHus Matematuku |IlocnenoBarenbHOCTH, npenen|3ananus 1-7 1-10
€CTECTBEHHOHAYYHbIE |B MHXXEHEPHOU nocienoBarenbHoctd.  Dyukiwu [PI'P temsr 1-10
U OOUICHH)KCHEPHBIE |[IPAKTHKE IPH KOMIUTIEKCHOTO MIEpPEeMEHHOTO,
3HAHWUA, METO/IbI | MOICTNPOBAHUH 0TOOpaKEHMS. Ipenen u
MaTeMaTHIECKOTO HETIPEPHIBHOCTH ¢$yHKIH
aHaIM3a u KOMIUTIEKCHOTO MIEPEMEHHOTO.
MOJICTTMPOBAHNUS B OcHoBHBIE 3JIEMEHTapHbIC
WHKEHEPHOM dbyakmuun.  dopmyna  Diinepa.
JIeSITeTIbHOCTH, [TpousBonHas byHKIIH
CBSI3aHHOMU c KOMIIJIEKCHOTO MIEPEMEHHOTO.
(hOTOHHBIMH VYcnosus Kommu-Pumana.
TEXHOJIOTHSIMU AHaTUTUYHOCTD byHKIMY.
00paboTku I'apmonmueckue GyHKIMH.
uHpOpMAaLNH, [onsTHE KOH(pOPMHOTO
MPOEKTHPOBAHHEM, 0TOOpaKEHMS. Wnterpan
KOHCTPYUPOBAaHHEM U ¢yHKIIIH KOMIUIEKCHOTO
TEXHOJIOTHSIMU MIEpPEMEHHOT0: oTpezieTIeHue,
MPOU3BOJICTBA CBOICTBa, TeopemMa Komrn.

3JIEMEHTOB, HPHUOOPOB
U cucteM (OTOHMKH U
OoNTOMH(DOPMATHKH

WnterpanpHas ¢opmyna Komm.
Teopema  Mopepa.  Teopema
JInyBWiIsL U OCHOBHasl TeopeMa
anreOpsl. OYHKIIMOHAIBHBIE
psansl. Teopema Beiiepmrpacca.
Crenennele  psgel.  Teopema
Abens. Psmer Teiopa  Hymm
AHATUTHYCCKOH (YHKIUU. Psimer
Jlopana. CXoluMOCTb.
Knaccugpukanust ocoObIX TOYCK.
Bbluersl W MX  BBIYHCIICHHE.
OcHOB-Hasg TeopeMa O BbIYETAX.

[Tpunoxenns BEIUETOB K
BBIYUCIICHUIO MHTETPAJIOB, JIeMMa
Kopnana. IIpeobpazoBanue
Jlannlaca u  ero  cBoiicTBa.
OpurmHansl W H300pakeHus.
OcHOBHEBIE TEOpPEMBI
OIEPaLUOHHOTO HCYHCIICHUS.
CeépTka, wuHTerpan Jlroamens
Konrponbnas padora

[IpeoOpazoBanue Jlammaca u ero
cBoiicTBa. OnepalroOHHBIA METOJ
peuienust  audpepeHraIbHbIX
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YpaBHEHHH ©U  HUX  CHCTEM
[Ipeobpazoanne Jlammaca u ero
cBoiicTBa. OmnepanMoOHHBIA METO
pemienns  nuddepeHITHATEHBIX
YPaBHEHHUH U UX CUCTEM.

2. MeToauKa OlleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIIMI 110 AMCUUILIHHE

Pesynbratel 00y4eHHMS MO IUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B IpOrpamMme
UHAUKATOpaMH JOCTH)KCHUS KOMIIETEHLUH MPOBEPSIOTCA IMPU IMPOBEICHUU MEPOIPUITHIH TeKyIleH
aTTecTanuu (KOHTPOJIS) B MMPOLIECCE M3YUEHUS TUCIMILINHBI, YKa3aHHBIX B TaOnuie pasnena 1.

B 3 cemecTtpe 00s3aTenbHBIM 3TAlOM TEKYIIEH aTTECTAllMM SBIAIOTCS pacueTHO-rpaduyeckas
pabora (PI'P), konTpoibsHas padorta. TpeboBanus k BeimosHeHU0 PI'P, KoHTpoIbHOM paboTHI, COCTaB U
npaBuiIa OeHKH copMyarpoBansl B nacnopre PI'P, koHTpoibHO# paboThI.

[IpoMexxyTouHast arTecTanys 1O AUCHUIJIMHE TPOBOIUTCSA B 3 ceMecTpe - B opMe IK3aMeHa,
KOTOpBI HANpaBlIeH Ha OICHKY C(HOPMHUPOBAHHOCTH pE3yJIbTaTOB OOYYEHHUsS IO JUCIUILINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMM B IpOrpaMMe MHAMKaTopamu AocTwkeHus komnereHuui OIIK-1 u
COOTHECEHHBIX C HUMH UHIMKATOPOB.(CM. TabuIly pasnena 1).

DK3aMeH MPOBOJUTCS B MHCbMEHHOW QopMme Mo Oumiieram, COJEp:KalluM BOIPOC, KOTOPHIH
TpeOyeT pa3BEpHYTOTO OTBETAa C MOSCHEHHSIMH M OOOCHOBAaHHMEM H3JIaraéMOro MaTephalia, a TaK XKe
HECKOJIbKO 3aaay. buner Qopmupyercs u3 mpuseneHHoro B Ilacmopre sk3aMeHa cnucka BOIPOCOB,
MO3BOJISIOIINX OICHUTh PE3YJIbTaThl OOYYCHHS IO TUCIHILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B
nporpaMMme MHAUKATOPaMH JOCTHKEHUS KOMITIETEHITUH.

O6HII/I€ IpaBuJjia BBICTABJICHUA OLICHOK TGKYHIGI\/JI u HpOMC)KyTOHHOﬁ arreCTaluu 1o JUCHUIIINHE
ONIPCACIIAOTCA 6aHHLHO'pCI\/’ITI/IHFOBOI\/’I CI/ICTeMOI\/’I, HpHBeﬂeHHOﬁ B pa6oqel71 nporpamMme JUCHUIIINHBI.

Ha ocHoBanuu xputepueB, NpUBEAEHHBIX B I1. 3,0CYIIECTBISETCS OLIEHKA YPOBHEH JOCTUTHYTHIX
pe3ysIbTaTOB 00YYEHUs MO JUCHUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B IIPOTrpaMMe MHIMKATOpaMu
noctuxenus komnereHuuu OINK-1, 3akpeneHHbIX 3a IUCHUIUIMHOM.

3. O0mas xapakTepucTHKA YPOBHel pe3y/IbTaTOB 00yUYeHHsI, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JAOCTUKEHHUS] KOMIIeTeHIIUH

IIpoaBunyrsiii. Teopernueckoe coxepkaHue Kypca  OCBOEHO  INMOJNHOCTBIO.  CTyneHr
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe M TIJIyOOKOe MOHMMaHHe y4yeOHOro MaTepuala M CHOCOOHOCTh K
CaMOCTOSITETbHOMY TOINOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJ€ JanbHeWniell ydyeOHOW paldoThl U
npodeccuoHaabHON nesTenbHocTH. CHopMUPOBaHBI HEOOXOIUMBbIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbIe 3aJIJaHusl, IPEJYCMOTPEHHbIE MPOrpaMMOi 00yUeHHsI, BHITIOJTHEHBI KaYeCTBEHHO, 0€3 3aMe4aHui.
Pe3ynbraThl 00y4yeHHs 110 TUCIHUITIIMHE , COOTHECEHHBIE C YCTAaHOBIEHHBIMHU B MPOTrpaMMe MHIMKAaTOpaMu
JOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM OaJlJIoB, BXOASIIIMM B AMANa30H MPOABUHYTOTO YPOBHSL.

Ba3zoBblii. Teopernueckoe conaepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM st
nanpHEHIen yueObl u  mpodecCHOHATbHOW aesaTenbHOCTH. HaBbhlku  mpakTHyecKkod  paboThl
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bcee mpemycMoTpeHHbIe IpOrpaMMoil 00ydeHus: yueOHbIe 3aaHus
BBITNOJIHEHBI ¢ HEOOJIBIIUMU MOTPEIIHOCTAMH. Pe3ynbTaTsl 00y4eHHs MO AUCLUUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B MPOTPaMMe MHAUKATOPAMH JIOCTH>KEHUSI KOMITETEHITNH, OIIEHEHBI YUCIIOM OaJlsioB B
npejenax 6a3o0BOro ypoBHs.

IMoporoselii. TeopeTuueckoe CcolepkKaHUE Kypca OCBOGHO B 00beMe, HEOOXOJUMOM s
JTanpHENIel yaeObl u nmpodecCHoOHATBHON AesTeNbHOCTH. HeKoTophle MpakTHYeCKHe HABBIKKA paOOTHI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHble 3aJaHMs, MPEAYCMOTPEHHBbIE MPOrpaMMol OOy4eHus,
BBIMOJHSUINCh € OMIMOKaMM, HCIPAaBICHHBIMU TIOJ PYKOBOJACTBOM IIpernojaBaTens. Pe3ynbTaTsl
o0y4eHHsT TO JUCIMIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MpOrpaMMme HHIUKATOpaMu
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JOCTHKEHUS] KOMIIETEHIUH, OIIEHEHbI YHCIIOM OalIOB B IIpeZiesiaX MOPOrOBOTO YPOBHSL.

Hu:xe moporosoro. Teoperuueckoe coaepkaHue Kypca ocBoeHo (parmeHtapHo. HeoOxonumebie
HABBIKM TPAKTHYECKOH paboThl Cc(HOpPMUPOBAHBI MHHHUMAIBHO. BONBIIMHCTBO YYE€OHBIX 3aJlaHUM,
PElyCMOTPEHHBIX MPOrpaMMOil OOy4YeHHsI, HE BBINOJIHEHBI. Pe3ynbTaTel OO0y4eHHs] MO JUCLHILIUHE,
COOTHECEHHBIE C YCTAHOBJIEHHBIMHM B IIPOIpaMMe€ MHJMKATOPAMU JAOCTH)KEHHS KOMIETEHLIMH, OLICHEHbI
YHCIIOM 0aioB, BXOASIIMX B IMANa30H HUKE TOPOTOBOTO YPOBHSI.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa Briciieit MaTeMaTUKu

I]}lCIIOIYT IK3aMCHA

no auctuiuiiae «Teopus GyHKIMI KOMIIJIEKCHON TIEPEeMEHHOM», 3 ceMecTp

1. Meroauka oLeHKH

DK3aMeH IPOBOAMTCS B MUCbMEHHOH (opme, no 6mneram. buser cocrout u3 1 Bompoca u 4
3a/1a4 ¥ GOpMUpPYETCS 110 CIESTYIOIEMY IPaBUILy:
— TIepBBIA BONPOC BEIOMpaeTcs U3 Iuanasona Bornpocos 1-10;
— BTOpOIi Bonpoc — 3a/1aua, CBsI3aHHAs C BBIYMCICHUEM 3HAUYCHUH (PYHKINH;
— Tperuii Bonpoc — 3aaua pasioxeHus ¢pyHkuuu B psaa Jlopana;
— YeTBepTHIH BOIpOc- 3a/1aya BEIYUCIEHUS MHTErpajla ¢ HOMOILBIO BBIUETOB,;
— [ATHIA Bonpoc - 3a/1a4a 1o OnepalMoHHOMY UCUUCIICHUIO.
Taxkum o06pazom, IPOBEPSAIOTCS pe3yabTaThl 00yUeHHs O AUCLUILIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B ITPOrpaMMe WHAUKATOPAMH JOCTH)KEHHUSI KOMITETCHIINH .
Ha sx3amene npernogaBarens BIpaBe 3aJaBaTh CTYICHTY YTOUHSIOIIME M JOIOJIHHUTEIbHbIE
BOIIPOCHI U3 001IIero rnepedHs (11. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCUBUPCKUNTOCYJAPCTBEHHBIMTEXHUYECKUNYHUBEPCUTET
®akynprer OTO

Buier Ne_1
K 9K3aMeHy 1o aucuurminHe «Teopust QyHKIMI KOMIIEKCHOM TepeMEHHON»

1. duddepenuupyeMocTb GyHKIINHA KOMIUIEKCHOTO NEpeMEHHOr0, ycioBus Komm —
Pumana.

2. M306pa3uTh Ha KOMILIEKCHOM TLIOCKOCTH Bce KOPHH ypaBHerus z* + 8 + 8v/3i = 0.
1 ;
3. Paznoxuts GynKuuio — B psx Jlopana B komble 5 < |z — 4i| < oo.
efdz
4. Bsluucauts flz—ll=é PR
5. IlpuBectu opurunain k popme, ya00HOU I BBIYUCICHUS N300pakeHNUS.
f(t) I
1 eessmssmsssmmsases
/ p
0| 2 3
Yr1Bepxknaato: 3aB. Kadenpoit BM Apxkamos H.C.
(moamuCh)
(nata)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHI M



OTtBer Ha OWJIET IS DK3aMEHA 3aCUMTHIBACTCS HA MPOJABHUHYTOM YPOBHE, €CITU CTYACHT
MIPOBOJIUT CPABHUTEIIBHBIH KOMIUICKCHBIN aHAJIN3 MaTepualia, BBISBIISCT MPOOJIEMBI, Mpeaiaract
MEXaHU3MBl WX PEIICHUs, MPEACTABISCT KOJIWYCCTBCHHBIC XapaKTEPUCTUKU OIPEICICHHBIX
IIPOIIECCOB, MPUBOIUT KOHKPETHBIC MPUMEPHI, HE JOMYCKAaeT OMIMOOK M CIOCOOCH 000CHOBATH
BBIOOp Merona pemieHus 3anayr. COBOKYIMHOCTH PE3YJIbTaTOB OOy4YEHHUsS MO TUCIUIUIMHE U
COOTHECCHHBIX C HUMH HHJIUKATOPOB JOCTHIKCHHS KOMIICTCHIIMH HE COJEPXKUT IPOOECIIOB.
YcTaHOBIIGHHBIE B TMPOrpaMMe KOMIIETEHIIMU c()OpMHUpOBaHBI B MOJHOM oOBeme. OleHka
cocrasiugeT om 35 0o 40 bannos.

OtBer Ha OWJeT sl PK3aMEHa 3aCYMTHIBACTCS HAa 0a30BOM YPOBHE, €CITU CTYACHT IPH
OTBETE Ha BOIPOCHI (DOPMYIMPYET OCHOBHBIC ITOHSATHS, JAaeT XapaKTEPUCTHKY IPOIECCOB,
SIBIICHUH, MPOBOJUT aHAJIM3 MPHUYMH, YCIOBUH, CIMOCOOCH MPEICTaBUTh KOJIMYECTBCHHBIC H
KAYeCTBCHHBIC XapaKTECPUCTUKH IPOIECCOB, HE JIOMYCKAaeT CYIICCTBCHHBIX OINMOOK IpH
pemenun 3anadnd. COBOKYIMHOCTH PE3yJIbTaTOB OOYYEHHUS MO IUCIUIUIMHE U COOTHECEHHBIX C
HUMH HWHIWKATOPOB JIOCTMDKCHUS KOMIICTCHIIUH COJEPXKUT HECYIMIECTBEHHBIC IPOOEIHI.
YcTaHOBIIEHHBIE B MpOrpaMMe KOMIETEHIMH CHOPMHpPOBaHBI Ha 0a30BoM ypoBHe. OreHka
cocrasigeT om 27 0o 34 b6annos.

OTtBer Ha OWJIET JUIA DK3aMEHA 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIA CTYACHT NpU
OTBETE Ha BOMNPOCH JAa€T ONPEACICHHE OCHOBHBIX IIOHSATHH, MOXKET IO0Ka3aTh HMPHYUHHO-
CJICJICTBEHHBIC CBS3M SIBJICHUU, TIPU PEIICHUH 33/1a4¥ JIONMYCKAeT HENPHHIIUITAATHHBIC ONMUOKH,
HarpuMep, BbUUCIUTENIbHBIC. COBOKYITHOCTh pE3YJIbTATOB OOYYCHHUs [0 TUCIHUIUIMHE W
COOTHECCHHBIX C HUMHU WHIWKATOPOB JOCTH)KCHHS KOMIICTEHIIMH COJCPIKHUT IPOOEIIHI.
YcTaHOBIICHHBIE B IPOTPaMMe KOMIIETEHIIMH COPMHUPOBAHBI HAa MOPOroBoM ypoBHe. OrlleHka
coctasisieT om 20 0o 26 bannos.

OtBer Ha OWJIET JJIsl SK3aMCHA CUUTACTCS HEYAOBJIETBOPUTEIbHBIM (HIDKE MOPOrOBOTO
YPOBHSI), €CJIM CTYIEHT NPU OTBETEC HA BOIIPOCHI HE JIACT OIPEICIICHUN OCHOBHBIX TOHSATHH, HE
CrocoOeH MOKa3aTh NPUYMHHO-CIICICTBEHHBIC CBSA3M SBICHUHN, IIPH PEIICHUU 3a/1a4d JIOMYCKaeT
NPUHIAIHAATBHBIE OMMUOKKA. COBOKYITHOCTh pPE3yJbTaTOB OOY4YCHHS TIO JTUCIHUIUIMHE U
COOTHECEHHBIX C HHUMH WHJUKATOPOB JIOCTUKCHUS KOMIICTCHIIUH COAEPIKUT CYIICCTBEHHBIC
po0OeItbl. Y CTaHOBJICHHBIE B MIPOTpaMMe KOMIIETCHIINHA He chopMUpoBaHbl. OT[eHKa COCTABIISCT
Menee 20 b6annos.

3. IIkaja oueHKH

DK3aMeH CUMTAETCs CJAHHBIM, €CITH CyMMa OaJlIOB 0 BCEM 331aHHSAM OHJIETa COCTABIISAET OT
20 o 40 6annoB BrIrounTenbHO. CymMmma MeHee 20 6ayuTOB MPHU3HAETCS HEYIOBIECTBOPUTEIHHBIM
pE3yJIbTaTOM ITPOMEXYTOYHOM aTTECTALMU 110 AUCLUIIIINHE.

B o0meit oneHke 1mo AMCHUIUIMHE OayUlbl 3a 3K3aMEH YUUTBHIBAIOTCSI B COOTBETCTBHH C
npaBUIaMy O0aJIBHO-PEUTUHIOBON cHCTEMBI, ycTaHOBIEeHHbIMU B HI'TY.

4. Bonpocsl K 3k3aMeHy no aucuuinianie «Teopust GyHKIUN KOMIUIEKCHOM epeMeHHON»

=

Teopema AGernst 7151 CTETIEHHBIX PSIIOB (KOMILIEKCHBIN U BEIIECTBEHHBIN ClTyuait).
2. JuddepennupyemMocts (YHKIIUH KOMIUIEKCHOTO IEPEeMEHHOTo; yciaoBus Komm —
Pumana.

3. Teopema Komm u unTerpansaas @opmyna Komu.

4. Teopema Teitnopa s GyHKIMN KOMIUIEKCHOTO MepeMeHHOro. ®opMyaupoBKa TEOPEMBI
Jlopana.

5. TeopeMsl 0 cpetHeM: JUTsl aHATUTHYECKON (DYHKIMM; JUI TApMOHHYECKOH (DyHKIIMH.

6. Hymun amamutuyeckoit ¢yakmmm. [IpencraBnenne (QyHKIMH B OKPECTHOCTH HYJIS.
N3011poBaHHOCTH HYIIAL.
7. Bpruersl ananuTuueckoil ¢yHkiuu. OCHOBHas TeopeMa O BblueTax. Bpiuer B
0eCKOHEeUHO yJaleHHO! Touke. TeopeMa o BhIUeTax B paCIIMPEHHON TIOCKOCTH.
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8. CsoiicTBa npeoOpa3oBanust Jlamaca (1eBATS).

9. Oo0pamenue mpeodpazoBanus Jlamnaca (mHTErpan bpomeuya).

10. Meron XeBucaiiga (onepanroHHbII METO) pemieHus 3aaa4u Ko 11 0ObIKHOBEHHOTO
T pepeHIMaIbHOr0 YpaBHEHUS UM CUCTEMbI YPaBHEHUI.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa Briciieit MaTeMaTUKu

IMacnopT KOHTPOJILHOM PAdOTHI

no qucuuiuimHe «Teopus GyHKIMNA KOMILIEKCHOM MEpeMEeHHON», 3 cemecTp

1. MeToauka OEeHKH
Brimonnenne KOHTPOIbHON paboThI sBIsieTCss POPMOI TEKyIeH aTTecTanuu (KOHTPOJIs)
10 JUCLUIUINHE, IPETyCMOTPEHHON yueOHBIM IIIIAHOM.
KonrponbHas paboTra HampaBjeHa Ha 3aKpeIUieHHE M IPOBEPKY YPOBHS BIIAJCHHUS
y4eOHBIM MAaTepHUaroM IO TEOPETHYECKHMM TeMaM M TeMaM IPAKTHUYECKHX 3aHATHH, a Takxke
(dopMHpOBaHNE HABBIKOB CAMOCTOSATEIBHOTO aHAIN3a MTPOLIECCOB U SBJICHUN.

KonTponbhas paboTta mpoBoguTcs mo TeMaMm «(yHKIHUH KOMIUIEKCHON IepeMEHHON,

«OTEePaLMOHHOE NCUYHMCIICHUE» U BKIIIOYAeT / 3aJaHHIA:

3ananue 1. DnemenTapHbie QYHKIUU.

3ananue 2. M3omupoBaHHbIE 0COObIE TOUYKH aHATTUTHYECKON (PYHKIINH.
3ananue 3. Psa Jlopana.

3ananue 4. [IpuMeHeHne BbIYETOB U1l BBIYMCIECHUS HHTETPAJIOB.
3ananue 5. Beruncnenue npeodpasoBanus Jlamnaca.

3ananue 6. BoccraHoBIeHHE OpUTHHAIA IO U300PaKEHUIO.

3amanue 7. OnepaTtopHblil MeTo 1 pemenus 3aaaun Komu.

Homep mHAMBUAYaIIbHOTO 3a/laHUsl BapUaHTa OIpeNessieTcs MO MOPSIKOBOMY HOMEPY
damMunuu CcTyleHTa B CHHMCKe Irpynmnbl. VM3MeHeHne BapuaHTa 3aJjaHHsl BO3MOYKHO TOJIBKO IIO
COTJIACOBAHUIO C MPENOAaBaTeIeM.

KonnuecTBo 3agannii 10CTaTo4HO /Ui 0OecreueHus, KaKI0ro 00yJaromerocs 3ajaHieM
KOHTPOJILHON paboTHl.

KontponbHast pabGoTa mnpenocraBiseTcss Uil TMPOBEPKM B CPOK, YCTaHOBJICHHBIH
npenogasareneM. Ilo pesynpraTaM CTYIEHTY BBICTABIISIETCS OLIEHKA B COOTBETCTBHHM C
KpUTEpUSIMHU, IPUBEJIEHHBIMU B II. 2 HacToswero [lacnopra.

KOHTpOJ’IBHaH paGOTa BBITTIOJIHACTCSA ITHCHbMCHHO.

2. Kpurtepun ouneHku pe3y/bTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
WHIUKATOPOB JOCTUKEHHS] KOMIIeTeH i

OO6mme mpaBuiIa BBICTABJICHHUS OIICHOK TEKYIIEH aTTeCTallid OMpPEACNIOTCS OaIbHO-
PEUTUHIOBOM CUCTEMOM, YCTAHOBIIEHHO! JIOKaJIBHBIM akToM HI'TY.

KonTponpHast paboTa BEHINOTHEHA HAa MNPOJABHMHYTOM YpPOBHE, €CIIH CTPYKTYpa,
comepxkanue u odopmiieHHe padOThl COOTBETCTBYeT TpeOoBaHusM. Ecmm Bce 3amanus
BBITIOJTHEHBI, KAY€CTBO MX BBIMOJHEHUS OIICHEHO YHUCIOM 0anoB, OJU3KUM K MAaKCHMAlbHOMY
AHaIM3 KaXI0TO U3 pa3AesoB KOHTPOIBHON paObOThl CBHIETEIBCTBYET O TOM, YTO COBOKYITHOCTh
pE3yJIbTAaTOB €€ BHIMOJIHEHUS U COOTHECEHHBIX C HUMHU MHJIMKATOPOB JJOCTHKEHUS] KOMITETCHIIUI
HE COACPXKUT TpoOenoB. 3akpelieHHbIe 3a KOHTPOJIBHOW paboToOil  KOMITETCHIINU
c(hopMHUpPOBaHKI Ha MPOJIBUHYTOM ypoBHe. OlieHka coctapisieT om 36 do 40 6annos.

KontponbHast paboTta BBIITOTHEHa HA 6a30BOM YPOBHE, €CIIH CTPYKTYpa, COJCpKAHUE H
oopmieHre pabOTHl COOTBETCTBYET TpeOOBAaHUSAM, HO paboTa COJCPKUT EIUHUYHBIE HE
NpUHLMINAIbHBIE OLIMOKHM, WCIpaBlIEHHbIE IOCiHe 3aMedyaHuil mpenoaasarens. Pabota



MpEJCTaBICHA JJisi MPOBEPKH B YCTAaHOBIEHHBIE CpPOKUA. AHAIU3 KaXXIOTO U3 Pa3/eiioB
KOHTPOJILHON PaOOThI CBHIETEIBLCTBYET O TOM, YTO COBOKYITHOCTh PE3yJIbTATOB €€ BHIMIOJIHEHUS
U COOTHECEHHBIX C HUMH WHIUKATOPOB JIOCTHKEHUSI KOMITIETEHIIUN CONEPIKUT HECYIIECTBEHHBIC
npoOebl. 3aKperICHHbIC 32 KOHTPOJIBHON paboToi KOMIETEHIMH c(hOPMUPOBAHBI Ha 0a30BOM
ypoBHe. OrneHka cocrapisieT om 26 do 35 6annos.

KonTtponbHast paboTa BBIIOJIHEHA HA MOPOTOBOM YPOBHE, €CITU CTPYKTYpa, COACpIKaHUEe
u odopmienue pabOTBI COOTBETCTBYET TpeOOBaHHSIM, HO paboTa COMEPKHUT OIIMOKH,
HEOJJHOKPATHO HMCIIPABIIIEMbIC TIOCIIE 3aMEYaHHU MTPEroiaBaTelis. AHAIN3 KaXI0TO U3 Pa3lesioB
KOHTPOJIBHON pabOThI CBHICTEIHCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIbTaTOB €€ BBIMOJHCHUS
U COOTHECCHHBIX C HUMH HWHIWKATOPOB JOCTHIKEHUS KOMIIETCHIIUI CONEPKHUT MPOOEIIBI.
3akperieHHbIC 32 KOHTPOIBHOU pad0TON KOMIETSHIIMHA COPMUPOBAHBI HA TOPOTOBOM YpPOBHE.
Ouenka cocrasisieT om 20 0o 25 6annos.

KontponbHast paboTa cuuTaeTcsi HE BBIIIOJHCHHOH, €CIIM CTPYKTypa, COJACpIKaHUE H
opopmiieHre pPabOTBl HE COOTBETCTBYET TpeOOBaHUSM, pPabOTa COAEPIKHUT CYIIECTBEHHBIC
OIIMOKH, HEe MCIPABIICHHBIC TIOCIIC 3aMEUaHHi MpernojaBareis. AHaIU3 KaXIO0TO U3 Pa3JeiioB
KOHTPOJIBHON pabOThI CBUICTEIHCTBYET O TOM, YTO COBOKYITHOCTh PE3YyJIbTATOB €€ BHIMOTHCHHSI
U COOTHECCHHBIX C HUMH WHIMKATOPOB JOCTH)KCHUS KOMIICTCHIIMH HE COICPKUT MHOXKECTBO
CYIIECTBEHHBIX TMPOOETOB. 3aKpeluieHHbIE 3a KOHTPOJBHOH pabOTON KOMIICTCHIIMH HE
chopmupoBanbl. OrneHka coctaisieT MeHee 20 0auioB.

3. IIxkaJja oueHKHn

KonTponpHast pabora kak (opma TEKyIIed arTecTaluu(KOHTPOJs) MO TUCIUTUINHE
CUMTAETCSl YCIIEUIHO BHIMIOJHEHHOW, €CIM CyMMa IOJNyYeHHBIX OajUlOB MO BCEM €€ 3aJIlaHHsIM
coctapiser oT 20 10 40 GaJUTOB BKITFOYHTEITHHO.

B oOmeil omneHke MO IUCHUIUIMHE Oaibl 3a BBINOJIHEHHE KOHTPOJBHOH pPabOTHI
YUUTHIBAIOTCS. B COOTBETCTBHHM C NpPaBWIAMU OaUIbHO-PEHTUHTOBOM CHUCTEMBIM TaOJHIICH
COOTBETCTBUS OAIJIOB, TPAJULIMOHHON OlleHKH M OykBeHHOM orienku ECTS, ycraHOBIEHHBIMH B
HI'TY.

4. TIpuMepHbIii nepeveHb 3a1aHMil (BAPHAHTOB) KOHTPOJIbHOH padoThI

1. V306pa3suTh HA KOMILIEKCHOMN MIOCKOCTH BCe KOPHH ypaBHenus z* + 8 + 8v/3i = 0.

sinz*
1422°

2. OnpenenuTb XxapakTep BceX 0coObIX ToUek GpyHKIMH f(z) =

1 .
3. Paznoxuth pyHKIMIO —3 B P Jlopana B xosble 5 < |z — 4i| < oo,

e?dz

4. BpMucaInTh 1 —=—.
LZ_“=§Z3—1

5. Tlo nanHomy rpaduky opurnHaia HaiTH U300paKeHue



-1

6. Haiitu opurunan no 3aJaHHOMY U300PAKEHUIO

4p+5
(p-2)(p% +4p+5)

7. OmnepalmoOHHBIM METOJIOM penIuTh 3a1a4y Komu

y'+y=6e"t y(0)=3, y'(0)=1.




denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET
Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacueTHO-TpapuuecKoil padboTbI

[To muctumuae «Teopust GyHKIUN KOMILIEKCHOM IMEPEMEHHON», 3ceMecTp

1. MeToanka oneHKH

BeimonHenue pacuetHo-rpaduyeckoit padotsl (nanee - PI'P) sBisiercst popmoii Texymiei
aTTecTaluy (KOHTPOJISA) MO AUCHUILIMHE, IPEIYCMOTPEHHONW y4eOHBIM IUIAHOM.

IMens PI'P: cTyneHTBl OOJKHBI OCBOMTH M HAy4dUThCS IIPOIPAMMHON peanu3anuu
IIPUHLIAIIOB, METOOB U QJITOPUTMOB PEIICHHs OCHOBHBIX U BCIIOMOI'aTEIbHBIX 3a7ad.

Oo6s3arenbubIM sieMeHTOM PI'P siBsitoTes pernenue 3aaad.

Homep Bapmanta cooTBeTcTBYeT mnocienHedl mudpe (umdpam) B HOMepe 3ayeTHOU
KHIXKKU (cTyneHdeckoro ounera). PI'P BblmosHsA€TCS MHANBUYATIBHO.

KosnnyecTBO BapuaHTOB JOCTaTOYHO JUIsI OOECHEYEeHHUs, KaXJI0ro o00ydarolerocs
WHIUBUAYAIbHBIM 3a1anueM PI'P.

3ameHa BapuaHnTa PI'P ocyliecTBisieTcsl MO COIIacoBaHUIO ¢ IPENoAaBaTelieM U3 Yucila
pe3epBHBIX (HE 3aHATHIX ) BAPUAHTOB.

IIpenogaBaTens OCYIIECTBISAET PYKOBOJACTBO IIO BBINOJHEHWIO 3aJaHUs, OKAa3bIBAET
KOHCYJIbTallMOHHYIO [IOMOIIIb.

PI'P B ycraHOBIEHHBIE CPOKHM cnaercsi s INpoBepku. llpemonasarens oneHHMBacT
Ka4ecTBO pabOThI, OTMEYAET IMOJIOKUTEIBHBIE CTOPOHBI M HEJAOCTATKA PAaOOTHI M OMpEAETseT,
JIOITyCKaeTcs JIn oHa K 3amure. [Ipu HeoOxoaumocTu npemnoiaBaTens Bo3paiaer PI'P ctyaenty
JUIsl 1OpaOOTKM W YCTAaHABIMBAET CPOKH IOBTOPHOTO MpeAoCTaBiIeHMs s mnpoBepku. [lo
3alUTHI paOOTHI CTYAEHTOM JIOJKHBI OBITh C/I€TaHbl HEOOXOAMMbIE UCIIPABICHUS U JIOTIOJTHEHHUS
110 BCEM 3aMEUaHUsM IPeroaaBaTess.

3amura PI'P cocTouT B MHAMBHUIYyaqTbHOM YCTHOM COOECEIOBAaHWU CTYIEHTa C
npernojasaresneM. B mporecce 3amiuThl BBISABISETCS YPOBEHb 3HAHUW CTYIEHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TIPU  BBHIMOJIHEHUH paboThl. [lo pe3ympTaTam 3aluThl  CTYACHTY
BBICTABJISIETCSA OIEHKAa B COOTBETCTBUU C KPUTEPUSIMHU, NMPHUBEACHHBIMH B II. 2 HACTOSIIETO
ITacnopra.

2. Kpurepun ouneHku pe3yjbTaToB 00y4YeHHs], COOTHECEHHBIX C YPOBHSIMU OCBOEHMA
HHIMKATOPOB JOCTHKCHUSI KOMIIETeHIU I

OOue mpaBuiia BBICTABICHHS OLEHOK TEKYyLIEH aTTecTaluy ONpeAesstoTcs OalabHO-
PEUTUHIOBOW CHCTEMOM, YCTAaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TY.

PI'3P cuurtaercss BHINOJHEHHOW HA MPOABUHYTOM YpPOBHE, €CJIM BCE HEOOXOIMMBIE
pacyeTbl TNPOU3BENEHBI CAMOCTOSATENbHO W 0e3 omubok; Bce pasgensl PP BeimonHeHsl
MPaBWJIBHO U B MOJHOM 00beMe; paboTa opopMieHa B COOTBETCTBUHU C TPeOOBaHUSAMU; ClaHa
IPEerno/IaBaTesio B yKa3aHHbIE CPOKU M HE BO3Bpalllajiach Ui JopabOTKH; Ha 3alUTe CTYIEHTOM
JaHbl yBEpEHHblE U apryMeHTHpOBaHHbIe OTBEeThl. (COBOKYIHOCTH 3aIlIaHUPOBAHHBIX
pE3yJIbTaTOB U COOTHECEHHBIX C HUMHU MHJIUKATOPOB JOCTUKEHHS KOMIETEHIIMH HE COIAEPIKUT
npobenoB. 3akperieHHble 3a PI'P kxommerenuuu chopMupoBaHbl Ha NPOABHHYTOM YPOBHE.
Onenka cocrasisier om 17 0o 20 6annos.



PI'P cumraercsi BHIOJHEHHOW Ha §a30BOM YpPOBHE, €CJIM BCE HEOOXOIUMBIE PacyueThl
MIPOU3BENIEHBI CaMOCTOSITENIbHO U 0€3 CYyIEeCTBEHHBIX OIMOO0K; Bce pasnensl PI'P BbimonHeHbI
MPAaBUIIBHO, HO €CTh 3aMEYaHus K MOJTHOTE MpeIocTaBieHus napopmanuu; padborta ohopmiieHa B
COOTBETCTBUHU C TpeOOBAHUSMHM; CllaHA MPEINOJAaBATENI0 B YKa3aHHbIE CPOKM U OJIHOKPATHO
BO3BpallaiaCh CTYACHTY JUISI HE3HAUUTEIBbHOW JOPAaOOTKU; HA 3alUTE CTYACHTOM JOMYIICHBI
HeNpUHLUNUATbHbIE OMIHOKH. COBOKYIHOCTh 3aIlVIAaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH HHAMKATOPOB JOCTHKEHUS KOMIETEHLIMH COAEPKUT HECYIIECTBEHHbIE IMPOOEIbI.
3akperuienHsie 3a PI'P komnerenuu chopmupoBanbl Ha 6a30BoM ypoBHe. O1leHKa COCTaBIISET
om 13 0o 16 6annos.

PI'P cuurtaercst BHIIOJHEHHOW HA MOPOTOBOM YPOBHE, €CJIH BCE HEOOXOIMMbIE PaCUeThI
IPOM3BEACHBI CAMOCTOSITENIFHO, HO C OMIMOKaMH, YaCTh U3 KOTOPBIX HOCUT MPHHLIUIHAIBHBIN
XapakTep; €cTh 3aMeYaHMsl K IIOJHOTE MPEIOCTaBICHUs pelieHusi, paboTa HEOIHOKPATHO
BO3Bpalllajiach CTYAEHTY Mia jaopaborku; 3ammuta PI'P BeI3bIBaeT y cryaeHTa cepbe3HbIE
3aTpyJHEHHs, YTO CBHUICTENBCTBYET 00 ypoBHE C(HOPMHUPOBAHHOCTH KOMIIETEHIMH U
COOTHECEHHBIX ¢ HUMM MHAMKATOPOB Ha IOPOroBoM ypoBHe. OrueHka coctasisier om 10 0o 12
b6annos.

PI'P cuuraercs He BBINOJHEHHON (HUXE IIOPOrOBOrO YPOBHS), €CIM PacyeThl
MPOU3BENCHbl C CEpPbe3HBIMH OIIMOKAMHU; €CTh 3aMeYaHHsl K TOJHOTE MPeJOCTaBICHUS
uHpopmanuu u odopmienuto; PI'P Obina cnana mnpenogaBaTento, HO HEOJHOKPATHO
BO3Bpalllajgach CTYACHTY i1 JOpaOOTKH, YTO HE MPUBENO K yiay4lleHuto ee kadectBa; PI'P ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJIETEIILCTBYET O HEYIOBJIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yibTaToB. COBOKYNHOCTh 3aIUIAHMPOBAHHBIX PE3YyJIbTATOB M COOTHECEHHBIX C
HUMHU HHJUKATOPOB JOCTH)KEHUS KOMIIETEHLMH COJEPKUT MHOXECTBEHHbBIE CYIIECTBEHHBIE
npobenbl. 3akperieHHbie 3a PI'P komnereniun ve copmupoBanbl. OlEHKA COCTABISET MeHee
10 6annos.

3. IIkaJja oueHku

B oOwieii ounenke nmo pucuuminHe 6amibl 3a PI'3(P) yuuTeiBatoTCs B COOTBETCTBUU C
npaBwiaMyd  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, TPUBEJIEHHBIMM B paboueil mporpamme
JUCLUTUINHBI.

PI'P kak ¢opma Tekymieil arrecTauMu(KOHTPOIISI) MO AUCHUILIMHE CUMTAETCS YCHEIIHO
BBITTOJIHEHHOM, €CJTM CyMMa TOJIy4eHHBIX OaJlIOB IO BCEM €ro 3afaHusiM coctasisieT ot 10 no 20
0aJJI0B BKIIFOUUTEINIBHO.

4. TlpumepHblii nepedyensb Tem PI'P

1. Beoluncnenue 3Ha4eHUN AIEMEHTAPHBIX (PYHKLINH.

2. T'eomerpuueckuil cMbICT MOAYJIS, apIyMEHTa, IeHCTBUTENbHON 1 MHUMOM yacTei
KOMIIJIEKCHOT'O YHCJIa.

Pemenre TpaHCIEHACHTHBIX YPaBHEHUIA.

["apmoHnueckue QyHKINH, CBSI3b C AHATUTHUECKUMU.

WuTerpansl GyHKIUN KOMIUIEKCHOTO IepeMeHHOoro; ¢popmyna Komu.

Psn Jlopana.

Brruncnenue UHTErpagoB OT aHATUTHYECKUX (DYHKITHA.

Brruncnenue npeo6pasoBanus Jlamnaca Ha OCHOBaHUM TaOJIMIIBI U CBONCTB.
BoccranoBnenre OpurnHaioB 1Mo H300paXeHHUIO.

10 OnepanmoHHbII METO pelieHus 3agaun Komm.

CoOoNO AW



