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Coaep:xanue (paGovasi nporpamMmma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHMs 10 JUCHMIUIMHE, 00eCeunBaroLIie JOCTHKEHIE
IUTAHUPYEMBIX PE3YJIbTaTOB O0yUYEHHS MO MTPOrpamMme

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIUILTAHBI
MartepuanbHO-TEXHHYECKOE U YIeOHO-METOINIECKOE 00ECIICUCHHE TUCITUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



HCJ'IBIO HU3YUCHUA JUCHHUITIINHBI

SABJISACTCA

¢dbopmupoBaHue

pe3ynbTaToB  O0y4YeHwUs,

00ecneunBaoIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

Huctunmuaa MareMaTuyeckrii aHaiau3 BXOAUT B 0a3oByro dacTh Osoka bl.JlucuurmimHb

(Motynn)

[IpenmecTByOMME TUCIUILIMHEI TIO CBSI3IM KoMIeTeHIIni: JInHelinas ainredpa
[Tocnenyromue AUCHMIUIMHBI TO CBsI3siM KomrieTeHIui: KopmnoparuHble WH(OpMAIMOHHBIC

CHUCTCMBI , MGTOI[BI OIITUMAJIBHBIX peH_IeHI/Iﬁ

2. [lnanupyempble pe3yabTaThl 00y4YeHHs MO JUCHMILUIMHE, 00eceYnBAKOIIME TOCTHKEHUE
IUVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHUs 10 MPporpaMmme

W3ydeHne nucuMIUIMHB MaTeMaTHuYecKuil aHaiu3 B 00pa3oBaTeNbHON MPOrpaMMe HampaBIeHO

Ha (OPMHUPOBAHKE y OOYUAFOIIHUXCS CIICTYIOIINX KOMITCTCHITUH:
Oomenpodeccuonanbubie komnerenuuun (OIIK):

OIIK-7 -

CIIOCOOHOCTBIO peuiaTtb CTaHAAPTHBIC 3a/la4u HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTH Ha

OoCHOBE MH(OPMAIIMOHHON 1 OUOIMorpaduIecKkoit KyabTyphl ¢ IpUMEHEHHEM HH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TpeOOBaHUIN MH(OPMAIIMOHHON 6€301aCHOCTH

[Inanupyemble |Ilmanupyembie pe3yabTaThl 00y4eHHUsI MO AUCHHIJINHE
pe3yIbTAThI

o0y4eHUs 110

IIPOrpaMme

OIIK-7 Biagers

3HaTe

VYMmern

(MMETh HaBbIKN)

OIIK731: ocHOBEI
WHGOPMAIIMOHHON 1

OIIK7yl: ananusupoBaTh
oubnmorpaduyeckuii n

OIIK781: HaBbIKaMU pelICHUS
CTaHJApTHBIX 33724

OCHOBHBIX TpeOOBaHUI
MH(OpMaLIOHHON
0e3omacHoOCTH

oubmorpaduaeckoit WH(pOpPMaITHOHHBIH npodeccuoHaIbHON
KYJIBTYPBI; OCHOBBI MaTepHal, UCIOIb3Ys NeSITeIbHOCTH Ha OCHOBE
MH(pOPMAaIMOHHO- UH(POPMAaIMOHHO- UH(POPMALIMOHHOM U
KOMMYHHKAIIMOHHBIX KOMMYHUKaI{MOHHBIE o6ubanorpaduueckoit
TEXHOJIOTUH TEXHOJIOTUU KYJBTYpPBI C IPUMEHECHUEM
nH(}OpPMAaLIMOHHO-
KOMMYHHMKaIIMOHHBIX
TEXHOJIOTH
OIIK732: ocHOBHBIE OIIK7y2: pewmath OIIK782: HaBBIKAMM aHAIN3a
TpeOoBaHUs CTaHJApTHBIC 33/1a4YH poheCCHOHATEHO-
MH(pOPMALMOHHOM npodeccuoHaIbHON NPaKTUYECKOH 1A TeNTbHOCTH
0€30MacHOCTH JESTEIbHOCTH C YUETOM  [paboThl ¢ HCIIOJIb30BaHUEM

OCHOBHBIX TPeOOBaHHIA
MH(POPMAITUOHHOMN
0€30MacHOCTH ¢
MIPUMECHCHHEM
UH(pOpPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

3. O0beM U BUABI Y4eOHON padoThI

VY4eOHbIM MIaHOM MPEeTyCMaTPUBAIOTCA CIEAYIONINE BUIbI Y4eOHOM pabOThI 110 NUCHUIUIMHE:

Ounas ¢opma 00yueHust

Buabl yueoHoii padorsl Beero wac/ 3.¢.
Cem 2
KonraktHas paboTa, B TOM YHUCIIE: 74.4/2.07
3aHATHA TEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO THTIA 36/1




NunuBunyanpHas kontaktHas padota (MKP)

0.4/0.01

I'pynmnoBas koHTakTHas padora (I'KP) 2/0.06
CamocrosiTenpHast paboTa, B TOM YHCIIE: 15.6/0.43
ITpomexxyTouHas arrecrarus 18/0.5
Bun npomeXyTo4HOU aTTeCTaluu:

DK3aMeH OK3
O6mas TpynoeMKocTh (00beM 4acT 00pa3oBaTeIbHOM

nporpamMmsl): Yacer 108
3adeTHbIC €AUHUIIBI 3

3a04Has hopma

Buanbi yueOHoii padoThl

Bcero ugac/ 3.e.

Cem 2
KonraktHas paboTa, B TOM YHuCIIE: 14.4/0.4
3aHsATUA JEKIIMOHHOTO TUIIA 4/0.11
3aHsATHS CEMUHAPCKOTO THTIA 8/0.22
WupuBuayanpHas koHTakTHas padota (MKP) 0.4/0.01
I'pynnoBas koutakTHas padota (I'KP) 2/0.06
CamocrosiTenbHas paboTa, B TOM YHCIIE: 86.6/2.41
[TpomesxyTouHas arTecTanus 7/0.19
Bun npomeXyTo4HOU aTTeCTaluu:
DK3aMeH OK3
OO6mmas TpymoeMKoCcTh (00beM YacT 00pa3oBaTEeIbHOM
nporpamMmsl): Yacer 108
3adeTHbIC €AMHUIIBI 3

4. Conepsxkanue QU CHUNTHHBI

4.1. Pazoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:
Temaruueckuil TIaH TUCHUIUTMHBI MaTeMaTHUeCKU aHaIK3 MPEeACTaBlIeH B TaOIHIIe.

Pa3z1em>1, TeMbl JMCHHUILIMHBI M BUBI 3AHATHH

Ounasi popma 00yueHus

KonTakTHast padora = = Ilnanupyembie
3ansTus & 5| pesyabrarhl 00yyeHus B
Ne HaumeHoBaHue TeMbl S |cemunapckoro a A 3 'S COOTHOLLICHHMH €
n/n | (pasmesna) AMCHUILIMHBI L < | = § :‘ pe3yJabTaramMu 00y4YeHus
= g 7 = = = | = = £| mno obpasoBaTennHOI
= &8 O nporpamMmme
BBenenue B MaTeMaTHUECKUM OINK7s1, OTIK732,
L aHanu3. Teopus npenenos 8 8 3 |OlK7yl, ONK7y2,
' OI1K781, OIIK782
Juddepenumanbaoe OIIK731, OIIK732,
2. |ucuucicHue 8 8 3 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
HHTerpampHOE UCUYHUCIICHHE OIIK731, OIIK732,
3 12 12 6.6 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
DyHKIIMA MHOTUX [TEPEMEHHBIX OIIK731, OIIK732,
4 8 8 3 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
KoHTposnb
Hroro 36 | 36 [ 04| 2 |156




3a04Has (popma

KonTakTHas padora = = ILl1anupyemsle
3ansnTus & 5| pesyabrarbl 00yyeHus B
Ne HanmeHoBaHMe TeMbl E CEMUHAPCKOTO) A g < COOTHOILLIECHHH C
n/n| (pa3aena) IHCHMILIHHBI g =2 é >~ § = pesysibTaTamu o6yueHus
= E 3 E = ~ = S| mo oGpasoBaTeanHON
== O nporpamme
BBenenune B MaTeMaTHUYECKUHI OIK751, OIIK732,
L aHanu3. Teopus npezenon 1 2 20 |OMKTyl, OIK7y2,
' OIIK781, OIIK782
Huddepennmanbaoe OIIK731, OIIK732,
2. |ucumcnenue 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
WNHuTerpanbHOe UCUYHUCIICHHE OIIK731, OIIK732,
3. 1 2 26.6 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
@YHKIMY MHOTUX MEPEMEHHBIX OI1K731, OIIK732,
4. 1 2 20 (OIIK7yl, OIIK7y2,
OI1K781, OIIK782
KoHTtpoib 7
Htoro 4 | 8 [ 04 | 2 |866
4.2 Cooepircanue pazoenos u mem
4.2.1 KonTakTHasi padora
TemaTuKka 3aHSAATHI JTeKIIMOHHOTO THIIA
HaumeHoBaHue TeMbI
Buj zansarus
Nen/m (pa3nesna) % TeMaTUKA 3aHATHUA JEKIIMOHHOTO THIIA
JIEKIIMOHHOT'0 THIIA
AUCHHILIMHBI
1. BBenenue B [Tonsitue MuOXkecTBa. Oniepariu Hal
MaTeMaTHUYeCKUI MHOXkecTBaMU. CTaHIapTHBIE YHUCTIOBBIE
aHanus. Teopus MHOXeCTBa. Beinykisle MHOXkecTBa. [TonsaTHe
IIPENIEIOB JEKIHs OKPECTHOCTH TOUYKU. DyHKIIMOHATbHAS
3aBucUMOCTh. CBoiicTBa pyHkuuid. ['paduku
OCHOBHBIX dJIeMEHTapHbIX QYyHKIUN. DyHKIIUN
CIpoca U MpeaoKeHusl.
[TocnenoBarenbHOCTS. [Ipeaen
MIOCJIEZI0BATEIBHOCTH U €T0 CBOMCTBA.
[— [Ipenen pynkumuu. beckoneunslie u
OJIHOCTOPOHHUE Tpeaeinbl. beckoHeuHo Masble
1 OeCKOHEYHO OombIIMe QYHKIUHU, UX
cBorictBa. (CBOMCTBa MPEEIOB.
IIpu3naku cymecrtsoBanus npenena. [lepssii
Y BTOPOU 3aMeuaTeNIbHbIE MPEEIIbI.
JICKIIUA o
Brruncnenue npenenoB GyHKIHM, criocoObl
PacKpBITUSI HEOTIPEAETIEHHOCTEN.
HemnpepsiBHOCTD PYHKITMN B TOUKE U HA
JEeKIUs orpe3ke. CBOWCTBA HEMTPEPBIBHBIX (PYHKIUH.

Touku pa3pbiBa, X KJacCUPUKALIUS.




Huddepennmanbaoe
HNCYHNCIICHUC

JIEKIIAS

[TpousBogHast GyHKIMK, €€ TeOMETPUUSCKHI
cMmbici. [IpaBuia BeIYKMCIIEHUS IPOU3BOTHBIX.
OcHoBHBIE TeopeMbl Tu(hepeHITnaTEHOTO
ucuucienus: reopeMsl Pepma, Posus,
Jlarpanxa.

JIEKIAS

Hccnenoanue GpyHKIMH CpeicTBAMU

T GEepeHITMATHLHOTO HCYUCICHHS. Y CITIOBHS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6X01uMBblIil 1 10CTaTOYHBIE
MPU3HAKU CYIIECTBOBAHHS SKCTPEMYMA.
Beimykinocts ¢ynkiuu. Touku neperunda
rpaduka GyHKIUU. ACUMITOTHI rpaduka
¢dbyakuun. O0mas cxema UCClIeI0BaHUS

byHKIMN.

JIEKILIUS

[IpouzBoaHkIe BricIIMX NOpsAAKOB. [IpaBuio
Jlonurans. Juddepennman GyHKIUN U €ro
reoMeTpuyeckuii cMbicia. CBoiicTBa
muddepeHmnmana.

JIEKIAS

DKOHOMHYECKUN CMBICI TPOU3BOTHOM:
npeielbHbIe U3EPIKKU TPOU3BO/ICTBA,
ANIaCTUYHOCTH QYHKIMH CIIpoca U
MPEIOKEHHUSI.

NHuterpansnoe
UCYHCIIEHUE

JICKIIUS

IlepBooOpazHas, ee cBONCTBA.
HeonpenenenHslii MHTETpaJl U €r0 CBOWCTBA U
Ir€OMETPUYECKHUI CMBICIL.

JIEKIAS

OCHOBHBIE METO/BI UHTETPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0 YACTSIM, HHTCTPUPOBAHUE
MIOJICTAHOBKOI).

JIEKIAS

OmnpeneneHHblil UHTErpai, ero
reoMeTpUUYECKUi cMbIci. OnpenencHHbIin
MHTErpall Kak (GyHKIHS BEpXHETO Mpezena.
Teopema Hprotona-Jleii6numa. CBoiicTBa
ONPEICICHHOIO MHTErpaa.

JICKIUA

['eomeTpuueckue NpuIoKEeHUs
omnpeneneHHoro uaTerpaiga. HecoOcTBeHHBIE
MHTErpaJibl IEPBOTO U BTOPOTO poja.

@yHKIINA MHOTHX
IIEPEMEHHBIX

JIEKIIUS

[TonsiTe GyHKIMNU MHOTUX MTEPEMEHHBIX.
I'padux GyHKIIMU MHOTUX MTEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (YHKIIMU MHOTHX
IIEPEMEHHBIX.

JIEKIIUSA

YacTtHbie MIPOU3BOJHBIC U IIOJIHBIN

nuddeperuran GyHKITMH MHOTHX
nepeMeHHbIX. [Ipon3BoHAs 110 HATPABJICHHUIO.




JIEKILIUS

['paguieHT QyHKIMN MHOTUX [TEPEMEHHBIX.
DKcTpeMyM (PYHKIIMH MHOTUX TTIEPEMECHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma pyHKIIMH
JIBYX TIEPEMEHHBIX.

*JeKIIUN ¥ UHBIE YIeOHbIe 3aHATHS, MIPelyCMaTPUBAIOIINE TPEUMYIIIECTBEHHYIO Tiepenady yaeOHoi nHhopMaIiun
MearorniecKuMu pabOTHUKAMK OpPTaHW3aluu U (WIH) JUIAaMU, PUBJICKACMBIME OpPraHu3allueii K peann3ainuu
00pa30BaTeIbHBIX MPOrPaMM Ha UHBIX YCIOBHUAX, 00YYaIOIIUMCS

TemaTnka 3aHATHI CEMUHAPCKOI0 THIIA

Neni/n

HanmeHoBaHHMe TeMbI

(pa3neina)
AMCUUTJIMHBI

Buj 3ansarus
CEMHUHAPCKOro THIma**

TeMaTHka 3aHATHUSA CEMHUHAPCKOIo Tuma

Beenenue B
MaTeMaTUYCCKHI
aHanus. Teopus
MpeJeoB

IMPaKTHICCKOEC 3aHATHC

[Tonstue MmuoxectBa. Onepanuu Haj
MHOecTBaMU. CTaH1apTHBIE YNCIIOBBIE
MHO’KECTBA. BBINyKJIble MHOXKECTBA.
[loHsATHE OKPECTHOCTH TOUYKH.
@yHKIMOHANIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuit. 'paduku 0oCHOBHBIX
3JIEMEHTapHBIX GyHKIUH. OYHKIUU cripoca U
IPEJI0KECHHUS.

IMMPAKTHYCCKOC 3aHATHUC

[TocnenoBarenbHOCTS. [Ipeaen
MOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
[Ipenen pynkuun. beckoHeuHbie U
OJIHOCTOPOHHUE Tpeseiibl. beckoneuHo
MaJible M 0eCKOHEUHO 00Jbine QYHKIUHU, UX
cBoiictBa. (CBOICTBA IPEEIIOB.

MMPAKTHUYCCKOC 3aHATHE

[Ipu3naku cymecrBoBanus npenena. [lepssiii
Y BTOPOU 3aMeUaTeNIbHbIE MPECIIbI.
Brruucnenue npenenoB GyHKIUNA, CTOCOOBI
pPacKpbITHSI HEONIPENETIECHHOCTEN.

MMPAKTHUYCCKOC 3aHATHE

HenpepbIBHOCTh QYHKIIMU B TOUKE U HA
otpeske. CBolicTBa HENPEPBIBHBIX (PYHKLINH.
Touku pa3pbiBa, X KJIacCU(PUKALIUSL.

Hudbdepennmanbaoe
HCYUCIICHUE

IMMPAKTHUYECKOC 3aHATHE

[IpousBonHas pyHKIUHU, €€
reoMeTpuyeckui cMbici. [Ipasuna
BBIYMCIICHUS TPOU3BOAHBIX. OCHOBHBIE
TeopeMbl U HepeHIHATEHOTO HCUNCTICHHUS
teopemsbl Pepma, Posus, Jlarpanxka.

MMPAKTHUYCCKOC 3aHATHUC

HccnenoBanue QyHKIMH CPEICTBAMU

¢ depeHINaTBbHOTO UCYUCTIEHUS. Y CIIOBUS
MOHOTOHHOCTH (DYHKIIMH. DKCTPEMYM
¢ynkuu. Heo6xoaumelil 1 1ocTaTouHbIe
MIPU3HAKH CYLIECTBOBAHMSI SKCTPEMYMa.
Breimyknocts dyaknun. Touku nepernda




rpaduka QyHKIMU. ACUMOTOTHI Tpaduka
¢dbysakuu. OO0mIasi cxema HccaeI0BaHus

byHKIIHIN.

IMPAKTHYECKOC 3aHATHE

IIpounsBoaHsble BeicmnX nopsaakos. [Ipasuiio
Jlomurans. uddepennnan GpyHKIHN U €T0
reoMmeTpuueckuii cmpica. CBoKcTBa
muddepennmana.

MPAKTHUYCCKOC 3aHATHUC

DKOHOMUYECKHI CMBICII POU3BOTHOM:
MpeesibHbIC U3/IEPKKU MPOU3BOJICTBA,
3JaCTUYHOCTh (DYHKIIMH CIIpoca 1
PEIOKCHHS.

HuTerpansaoe
HCUYHUCIICHHE

IMPaKTHICCKOEC 3aHATHC

[TepBooOpasHas, ee CBOMCTRA.
HeonpeneneHHbIi HHTETpAI U €r0 CBOWCTBA U
F€OMETPUUYECKHI CMBICIL.

MMPAKTHUYCCKOC 3aHATHC

OCHOBHBIE METO/IbI HHTETPUPOBAHUS
(HemocpeICTBEHHOE UHTETPUPOBAHNE,
WHTErPUPOBAHUE T10 YaACTAM,
WHTETPUPOBAHUE MOJICTAHOBKOM).

IMMPAKTHUYCCKOC 3aHATHC

OrnpeenieHHbIN UHTErPall, €ro
reoMeTpuueckuii cmpicia. OnpeneneHHbIN
MHTErpaJl Kak (yHKIIHsI BEpXHETO Mpeaena.
Teopema HeroTona-JleliOnuna. CoiicTBa
ONpEJIEJICHHOT0 UHTErpasa.

MMPAKTHUYCCKOC 3aHATHUE

I'eomeTprueckue NpUIOKEHUs
OIPEIIEJICHHOI O UHTETpaa.
HecoOcTBeHHbIE HHTErpaIbl IEPBOTO U
BTOPOI0 poja.

DyHKIIMU MHOTUX
MEPEMEHHBIX

MMPAKTHUYCCKOC 3aHATHE

[TonaTne PyHKIUN MHOTUX NEPEMEHHBIX.
I'paduk pyHKIIMM MHOTHX IEpEMEHHBIX.
[Ipenen u HenmpepbIBHOCTH (PYHKIIMU MHOTHUX
MIEPEMEHHBIX.

MPAKTHYCCKOC 3aHATHUC

YacTHble TPOU3BOHBIE U MOTHBIN
nuddepennman GyHKIIIHT MHOTHX
nepeMeHHbIX. [Ipon3BoaHas mo
HaIlpaBJICHHUIO.

MMPAKTHUYCCKOC 3aHATHUC

I'pagueHT GyHKIMN MHOTHX MTEPEMEHHBIX.
OKkeTpeMyM (QYHKIIMM MHOTHX TIEPEMEHHBIX.
JloctaTouHOE yClIOBUE 3KCTpeMyMa (pyHKINUU
JIBYX IIEPEMEHHBIX.




** CCMHUHAPBDI, MPAKTUYCCKUC 3aHATHA, IPAKTUKYMBI, J'Ia60paT0pHLI€ pa6OTI>I, KOJIJIOKBUYMBI U UHBIC aHAJIOTUYHBIC
3aHATHUA
HNuas koHTaKTHasi padora

[Tpu npoBenennn yuebHbix 3ansaTuii CI'DY obecneunBaer pa3BuTHE y 00y4arOMIMUXCsl HABBIKOB
KOMAaH/JHOW pPabOThl, MEXJIMYHOCTHONH KOMMYHHMKALMHM, NPHHATHS PELICHUH, JUAEPCKUX KadyecTB
(BKITIOUas MpU HEOOXOAMMOCTH MPOBEJCHUE WHTEPAKTUBHBIX JIGKLIUH, TPYIIOBBIX TUCKYCCHH, POJIEBBIX
UTp, TPEHUHIOB, aHAJN3 CUTYallMi U MIMHUTAIIMOHHBIX MOJIENICH, ITperojaBaHue TUCIUIUINH (MOIylel) B
¢dopmMe KypcoB, COCTAaBICHHBIX HAa OCHOBE peE3yJbTaTOB HAyYHBIX HCCIECIOBAaHHUNA, IPOBOJAUMBIX
OpraHM3alel, B TOM YHCJIE ¢ yYETOM PETHOHAIBHBIX 0COOCHHOCTEH MPOQeCcCHOHATBHOMN eI TETbHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboTonaTenei).

@opMBl M METOABI TNPOBEAEHHS WHOM KOHTAKTHOW pPabOTHl NMpHBEACHB B MeETOIMUECKHX
yKa3aHUSIX 110 OCHOBHOM MpodeccHoHaNbHOM 00pa30BaTeIbHON MPOrpamMMe.

4.2.2 CamocrosiTeJibHasi paboTa

HaumenoBanue TeMbl (pa3aesia)

Neni/n Bua camocrositeJibHOM padoThl ***
JAUCTUTLTHHBI
1 BBenenue B MaremaTuueCKuid aHaJIN3. TE€OpUsS |- BBIMOIHEHHE JOMAIIIHUX 33 JaHHUi
" |mpenenos - TECTUPOBAHHUE
- BBITIOJTHEHHE JTOMAITHUX 3aJaHui
2. |AuddepenunanbHoe UCUUCICHNE
- TECTHPOBAHHUE
- BBIIIOJIHEHME TOMAIIHUX 3aaHNUI
3.  |HMuTerpaibHOE HCUUCIICHHE
- TECTUPOBaHUE
- BBITIOJTHEHHE JOMAITHUX 3aJaHui
4. |OyHKIHH MHOTUX IIEPEMEHHBIX
- TECTUPOBAHUE

*** camocTosTeNbHAs paboTa B ceMecTpe, HalMcaHWe KYPCOBBIX PalOT, JOKIAI0B, BHIIOTHEHUE KOHTPOIBHBIX

pabot
5. MaTepuaibHO-TeXHUYECKOE U YUeOHO-MeToAn4YecKkoe odecneyeHne JUCIHIIHHbI

5.1 JIuteparypa:

OcHoBHasi iuTEepaTypa

1. Makapos, C.11. MaTemaTtuka Juisi 5KOHOMHCTOB (MaTeMaTUYeCKU aHaIu3 U JIMHelHas aiaredpa)
: yuebHOe mocobue / Makapos C.M1. — Mocksa : KnoPyc, 2020. — 263 ¢. — ISBN 978-5-406-07840-2. —
URL: https://book.ru/book/934068 (nata obpamenus: 30.10.2019). — TekcT : 3MEKTPOHHBIH.

2. Kpemep, H. III. MaremaTnueckuii aHanm3 B 2 4. Yactp 1 : y4eOHMK M TPAKTHKYM JUISI
akajsemuueckoro 6akanaspuara / H. L. Kpemep, b. A. ITytko, . M. Tpuimis ; OTBETCTBEHHBIN peIaKTOp
H. 1. Kpemep. — Mocksa : U3aarensctBo HOpaiit, 2019. — 244 ¢. — (Bakanasp. AkajieMHUYecKuii Kypc).
— ISBN 978-5-534-02017-5. — Tekcr : osnextpoHHbli // OBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434537

3. Kpemep, H. III. Matematnueckuii aHamu3 B 2 4. YacTb 2 : y4eOHMK M TNPaKTHUKYM IS
akagemuueckoro 0akanaspuata / H. ILI. Kpemep, b. A. Ilytko, . M. TpuiuH ; OTBETCTBEHHBII PEIAKTOP
H. III. Kpemep. — Mocksa : UznatenbctBo FOpaiit, 2019. — 389 c. — (bakanaBp. AkagemMmudeckuii Kypc).
— ISBN 978-5-534-02019-9. — Tekcr : omekrponHsii // OBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434538

JlonmosiHuTEILHAS JIUTEPATYPaA

Marematuka A SJKOHOMUCTOB. 3afauHuK : yueOHoe mocobue / C.M. MakapoB nox pen., M.B.
Mumenko mox pea. — MockBa: KroPyc, 2018. — 358 c¢. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. IlepeyeHb JUIIEH3HOHHOTO MPOrPAMMHOI0 00ecedeHust

Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word, Excel,
Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
PowerPoint)

3. STATISTICA 6.0 (uuz. moss3.)

=



5.3 CoBpemenHbIie npogeccHoHaTbHbIE 0a3bl JTAHHBIX, K KOTOPbHIM 00€ecleYnBaeTcs JA0CTYI
00y4arouuxcs

1. ITpodeccronanbhas 6aza ganueix «MHpOpMannoHHble cucTeMbl MUHHCTEPCTBA SKOHOMUYECKOTO
pasutus Poccutickoii @enepannu B cetr MaTepuer» (Ilopran «Odurmansaas Poccus -
http://www.gov.ru/)
2. IIpodeccuonanpHas 6a3za qaHHBIX «@UHAHCOBO-3KOHOMHYECKHE MoKa3areau Poccuiickoi
denepauuny (OpunuansHbiil caiitt Munucrepcta punancos PO - https://www.minfin.ru/ru/)
3. [Ipodeccuonanpuas 6a3a nanupix «OdunuanpHas cratuctukay (OdurmansHbiil caiT DeaepanbHOR
cIryObI TOCY/IapCTBEHHOM cTaTuCcTUKY - http://www.gks.ru/)

5.4. HH(poOpManMOHHO-CIIPABOYHbIE CHCTeMbl, K KOTOPbIM olecrne4ynBaercss AOCTYN
00y4Jarouuxcs
1. CrnpaBouHo-nipaBoBas cucrema «Koncynbrant [lnrocy

2. CnpaBouno-npaBoBas cucteMa «['’APAHT-Makcumym»

5.5. CnenuajbHbIe MOMEICHUS

Y4eOHble ayIUTOPUU AJIs1 TPOBEICHUS KomruiekTsl yueHndeckoii Mmebenu
3aHATHUM JICKUMOHHOTO TUIA MynpMeIuiHBINA TPOEKTOP

Jlocka

OKpaH

Y4eOHble ayIUTOPUU AJIs1 TPOBEICHUS KomriekTsl yueHndeckoii Mmebenu

MIPaKTUYECKUX 3aHATUH (3aHATHH MynbMeaUIHBIN IPOEKTOP

CEMHHApPCKOro THIIA) JHocka

OKpaH

Kommnsroreps ¢ Bbixos1oM B ceTh «MHTEpHET» M1 DMOC
CI'oy

VY4eOHble ayIUTOPUN JJIsl TPYNIIOBBIX U KomruiekTsl yuennueckoit Medenu

VHIUBUYAIbHBIX KOHCYJIbTALlAN MynpMeIuiTHBINA TPOEKTOP

JHocka

OKpaH

Komnbrotepsl ¢ BeixonoMm B ceTb «MHTEpHET 1 ONOC
CIoy

VY4eOHble ayIUTOpUN JJIs TEKYIIEro KOHTPosIst |KoMIUIeKTsl yueHnueckoi Mmedenun

U IIPOMEKYTOUHOMN aTTECTaluu MynbMeaUIHBIN IPOEKTOP

Hocka

OKpaH

Komnbrotepsl ¢ BbixonoM B ceth «MHTepHET™ 1 DUOC
CIoy

[Tomernenust 1ist camocTosTebHOM paboTel  |KoMIiekTsl yueHnuecko Meoenn

MynbMeaUIHBIN IPOEKTOP

Hocka

OkpaH

Kommnsrorepsl ¢ BeixosioM B ceTh «MHTEpHET» M1 DMOC
CI'oy

[Tomemenus ajst XpaHeHUs 1 KommiekTsl criennanu3upoBaHHON MeOen st
npoUIAKTHIECKOTO 00CTyKUBAHUS XpaHeHus: 000pyIOBaHUs
000opyIoBaHUS

I[J'I}I IMPOBCACHUA 3aHATHH JICKOIUOHHOTI'O THIIA UCITOJIB3YIOTCA ACMOHCTPALTMOHHOC O60py,HOBaHI/Ie
n y‘Ie6HO-HaFJ'15UIHBIe mocoous B BUJC NPE3CHTAIIMOHHBIX MAaTCPUAJIOB, 06eCHqu/IBaIOH_[I/IX TEMAaTUYCCKHUC
HIUTIOCTpAalluM.



5.6 JIaGopaTopuu u JJabopaTopHoe 000py10BaHHE

npoecCHoHaTbHOMN JICSATETBbHOCTH

Jlaboparopusi HHQOPMAIIMOHHBIX TEXHOJIOTHI B

Jlocka
DKpaH

CIay

KommiekTsl yueHnuecKol Meoenn
MynpMeAUHHBIN TPOEKTOP

KomnsroTteps! ¢ BerxonoM B ceTh «MHTEpHET» 1 DUOC

JlaboparopHoe obopynoBaHue

6. @OH/1 OLIEHOYHBIX CPEJCTB MO AUCHUIIHHe MaTeMaTHYeCcKHi aHAIN3:

6.1. KoHTpo/IbHBbIE MEPONIPHUSITHS 10 TUCIHILJINHE

dopMa KOHTPOJIS OT™MeTHTH
Bua xonTpoJs HYAHOE
3HAKOM
«+»
Texymuii KOHTPOIb Onenka pedepaToB, JOKIIAOB
Y CTHBIN/TIMCEMEHHBINA OTPOC
TectupoBanue +
[IpakTrueckue 3agaun -
OneHka KOHTPOJIbHBIX padoT (11l 3a04HOU
(dhopMbI 00yUeHHST) i
IIpomexyTOUHBIN KOHTPOJIb | DK3aMeH +

Ilopsinok mnpoBeneHusn

MePOHpI/IﬂTI/Iﬁ TEKYLIETro H

MPOMEKYTOYHOTO KOHTPOJIA

onpenessiercss MeToanuecKUMHU YKa3aHUSMHU M0 OCHOBHOM NMpogeccuoHaIbHOI 00pa3oBaTe/bLHOI
NporpamMme BbICIIero 00pa3oBaHMsl, yTBepkIeHHbIMH Y4eHbIM coBeToM @I'BOY BO CI'9Y Nell

ot 29.04.2020r.

6.2. [lllanupyemMble pe3yJibTATHI 00y4eHHs M0 JUCIHUILINHE, 00ecTieYnBaOIINe T0CTHKEHUE
IUIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs 10 MPporpaMme

Oobmenpodgeccuonanbubie komnerenuuu (OIIK):
OIIK-7 - ciocoGHOCTBIO pelIaTh CTaHAAPTHBIE 3a/1a41 IPOPECCUOHATBHOM eI TENbHOCTH Ha OCHOBE
nH(popMalMOHHON U Oubnnorpaduyeckoil KylnbTypbl C IPUMEHEHHNEM UH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C Y4€TOM OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON 6€301aCHOCTH

IInanupyemsle |Ilsianmpyemble pe3y/abTaThl 00y4eHHUs 1O AMCHMILJIMHE

pE3yJIBTaTHhI

o0y4eHHs 0

IIPOrpaMMme
3HaTh YmeTh Brazxers

(MMeTh HaBBIKN)

IToporosslii OIIK731: ocHOBBI OIIK7yl: ananmusupoBats |OIIK78B1: HaBbIKamMu pemieHus
MH(OPMALIMOHHON U oubnunorpaduyeckuit u CTaHJApTHBIX 3a7a4
o6ubnuorpaduyeckoit UH(OPMALIMOHHBIH npogeccuoHaTbHON
KYJbTYpPbl; OCHOBBI MaTepua, UCIOJb3Ys JEeSITEIbHOCTH HA OCHOBE
MH(pOPMAIMOHHO- UH(pOPMAaIMOHHO- MH(POPMAIMOHHOM U
KOMMYHHKAIIMOHHBIX KOMMYHHKaIlMOHHBIE o6ubamorpaduueckoit
TEXHOJIOTUH TEXHOJIOTUHI KYJIBTYpBI C IPUMEHEHUEM

nH(}OpPMAaLIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI

IToBpiennsiii  |OIIK732: ocHOBHBIE OIIK7y2: pewmaTh OIIK782: HaBBIKAMH aHAJIN3a
TpeOoBaHus CTaHJapTHbBIE 3a7ja4n po¢heCCHOHAIBHO-
MH(POPMAIMOHHOM npodeccuoHaTbLHON MPaKTUYECKON JESATENIBHOCTH
0€30MacHOCTH JESITEIbBHOCTH C YUETOM  [paboThl ¢ HCIIOJIB30BaHUEM

OCHOBHBIX TpeOOBaHUI1 OCHOBHBIX TPeOOBaHMI




nH(}pOpMaAITMOHHON nH(pOPMaITMOHHOMN
0€30IacCHOCTH 0e30IMacHOCTH C
MIPUMCHCHHEM
nH(pOpPMAIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI

6.3. IlacnopT OLIEHOYHBIX MATEPUAJTIOB

Ne HaumeHoBaHue TeMbI KonTposmpyemble |(Bua KOHTPOJIsI/HCIIO/Ib3yeMble OLIEHOYHbIE
n/m | (pa3gesa) IMCUMILIUHBI IUIAHUPYeMble cpeacTBa

pe3yJbTaTbl 00y4YeHust
B COOTHOLIEHUHM C

pe3yJbTaTamu Texymmii IIpome:xyTOYHBII

00yueHus no
nporpamme

1. Beenenue B OIIK731, OIIK732, TectupoBanune [Dx3ameH
mareMarnueckuil ananus. |OIIK7yl, OIIK7y2,
Teopus npenenon OIIK7g1, OITK782

2. |duddepennmansaoe OIIK731, OIIK732, TectupoBanue |Jk3ameH
HCYHCIICHHE OIIK7yl, OIIK7y2,
OIIK781, OIIK782

3. WNurerpansHoe ucuncinenne|OIIK731, OIIK732, TectupoBanue [Dk3ameH

OIlK7y1, OIIK7y2,
OIIK 781, OTIK782

4, DYHKIIMM MHOTUX OIIK731, OIIK732, TectupoBanune [Dk3amen
MIEPEMEHHBIX OIIK7yl, OIIK7y2,
OIIK781, OIIK782

6.4.0neHOoYHbIe MAaTEPHAJIbI VIS TEKYLIEr0o KOHTPOJISA

IIpumepHasi TemaTHKa I0KJIa10B/pedepaToB

Pasznena qucouniauael | TemMbl

Bonpocek! 1Jisi yCTHOTO/IHCHbMEHHOT0 0IpPoca

Pazges nucuumiinebl  (Borpocst

3a11a}mﬁ AJIA TECTUPOBAHUSA 1O JUCHUIIJIMHE IJIA OLHECHKH C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ
Ecau pynknuro f(X) MOXKHO MPEeACTABUTH KAK CYMMY YHCJIa A U 0€CKOHEYHO MAJIOi
npu X — X, GyHKUHH, TO:

-f(x)=A

-Uucno A4 ects npenen ¢yakuun f(X) mpu x — X,

-Oynkuus f(x) sBasSeTCS OECKOHEYHO MAJION MPU X —> X,

- f(X) He mMeeT npexnena npu x — X,



EcJiin B HEeKOTOPOI1 OKPECTHOCTH TOUKH X, PYHKUMs f(X) 3aKJIH0OYEeHA MeXKAY AByMH
GyakuusamMu ¢(x) 1 y(X), ”IMEHIIMMHU OAUHAKOBBIN npexesa A npu x — Xx,, TO
Gynkousa f(x):

-meer 3nauenue f(x,)=A
-He umeer npenena npu x — x,
-CTpeMUTCS K HYJIIO IPA X — X,

-Mmeer nipenen npu x — X, , paBHbIN A

=1.Torma a(x):

Hyerb a(x), f(X) - DecCKOHEYHO MaJjible MPU X —a M lim B EX;
X—a o X

-PaBna £ (X)

-OkBuBasieHTHa [(X)

-bBeckoneuno Manast GoJiee BEICOKOTO Mopsiaka, ueM [F(X)
-bBeckoneuno Manast 6ojee HU3KOTO MopsaKa, ueM [(X)

Ykaxure HeBepHOe YTBEPKIeHUE:

. sinX
im——=1

x—0 X

. COS X
lim ——=1

x—0 X

lim 9 =1
x—0 X

. arctgx
lim 9x _

x—0 X

1

3nauenue npegesna lim tgx paBHO:

x—>—+0
2

-HE CYILIECTBYET
2 3n
3navenue npegesaa lim (1——) paBHO:
N—o0 n

-6



0S5X
2X

. C
3HaquHe npeaelia |II’TEJ PaBHO:
X—

2
3Haqunenpenanalml
X

paBHO:

-0
-0
-1
-2

2
3nauenue npegesna lim ox” +1

———~——— paBHO:
e X —2x43 P

. sin 3x
3Haqunenpenenalm% PaBHO:
X!

2X



Cos5y—cosTx
2

lim
Beruucaure *° x

-12
-0
-2

1
12

X +2x2+x+3
3Hauenne mpeaena lim PaBHO:

X x*+1

Eciau pynkums nuddepenuupyeMa B HEKOTOPOH TOYKe, TO OHA B 3TOH TOUYKE:
-Mmeet pa3peIB epBoro poaa

-HenpepriBHa

-IIpunumaet 3HaueHue, paBHoe 0

-lImeeT pa3pbIB BTOPOTO poja

HenpepbIBHOCTH QYHKIIMHU SAABJIAETCH:

-Heo6xomumeim yecnoBueM auddepeHimpyeMocty GyHKIHA

-JloctaTounbim ycnoBueM auddepeHpyeMocTy QyHKIHH

-Heo0x0auMbIM U 1OCTaTOYHBIM ycioBUeM quddepeHunpyemMocTd PyHKIIUU

-Kpurepuem nuddepenuupyemoctu QyHKIIuN



Ecim y=f(u) u u=¢(x) nuddepenuupyemolie GPyHKUUH OT CBOUX APryMEHTOB, TO
NMPOU3BOAHAS CJI0KHOU PyHKIUU Y= f(p(X)) paBHAa:

-y = Fe'(¥)

-y = Fp(x)

-y = ()9’ (x)
-y = (X' (x)

MpousBoanast pynkmuu y=l0gax:

, 1
_y =
xln a
, 1
_y:_
aln x
. X
_y _
Ina
, Ina
_y -
X

Mexny aAByms HyJIaMU JuddepeHuupyeMoil GyHKUMH BCeraa Hauaercs:
-Touka pa3psiBa

-XoTs Obl OMH HOJIb TPOU3BOIHOM

-XoTs OBl OAVH HOJIb BTOPO MTPOU3BOTHOM

-Touka nepeceuenus rpaduka ¢ ocsto OX

JAuddepenunan pyHKunM paBeH:

-dy = f(X)Ax
-dy = f'(x)dx
-dy = f(x)dx

-dy = f"(x)dx

Kakue 3Haku umMer0T npupamenne pyHKUMU ¥ NpUpalieHue apryMenTa yobiBaroei
¢pyHknumn:

-IIpoTHBOMNOJIOKHBIE 3HAKU
-OIMHAKOBBIE 3HAKU
-OHM paBHBI HYJIIO

-OHH coBHaIaOT



Mpoussognas pynkmun f(x) = x*> +/x paBHa:

- F(X) = 2x /X
"(x) = 2% -+
f'(x) = 2x 2%

- f'(x) = 2x + /X

—f’(x):2x+%

Yemy paBHA NPOU3BOAHAA (PYHKIMU B TOUKE:
-YTi1y HaKJIOHA KacaTeIbHOM, MPOBEAeHHON K TpaduKy PYHKIIMU B JAHHOU TOYKE
-TanreHcy yria HakJIoHA KacaTeJIbHOU, TPOBEACHHOM K rpaduky QYHKIIUU B TaHHOU TOYKE

-Kocunycy yria HakjI0Ha KacaTelbHOW, IPOBEICHHOM K Ipa@uKy (YHKIHUU B JAHHOU
TOYKE

-CunHycy yriia HakJIOHa KacaTeJIbHOU, MPOBEACHHON K rpaduKy QYHKIIMH B TaHHOW TOUKE

OmnpenesanTe yro HAKJIOHA K MOJ0KUTEILHOMY HanpaBJjieHu1o ocu OX kacarejbHOI
K KPHBOii Y = 2X° B TOUKe ee ¢ abcuuccoii, pasHoii 1/4:

-45°

-135°

-60°

-90°

Onpenenante nopeaenue GyHKun Y = 2X*> + X — 1 B OKPECTHOCTH TOUKH X = —3:
-Oynkius yobBaeT

-OyHK1MA BO3pacTaer

-OyHKIUS HE YOBIBAET U HE BO3pPACTAET
-OyHKIMA paBHA HYJIIO
HeonpeneneHHblil HHTErpaJ 310:
-Hucno

-COBOKYITHOCTbh YHCEI

-OyHKIUsA

-CeMelicTBO (QyHKIIMIA

b
Eciu BpinoJsinsiercs pageHcrso f(x)=F'(x), To _[ f(x)dx paBeH:



-F(x)+c
-F(b)-F(a)
-F(x)-(b-a)

-F(a) - F(b)

b
Eciin B onipeie;iecHHOM HHTerpaJie _[ f (x)dx BBINOJHHMTH NOJACTAHOBKY X =o(t), rae

a

p(a)=a; ¢(f)=D>b, TO HHTErpas NpUMeT BU]:

b

- [ £ (t)dt

a

B

- [ f ()t

a

B

-[ £ (p(1)) - ' (t)t

a

b

-[ T(p()- ot

a

Ykaxure BEPHOC PABEHCTBO:
- [(£ 00 +@(x)dx = [ £(x)- dx— [ (x)clx
-J.(f(x)—go(x))-dx:.[ f(x)-dx—jgo(x)-dx

100 gy ] 100
o(x) " [p(x)-dx

- [(F00)-0(x))-dx = [ F(x)-dx+ [ () -dx

Yemy paBHa NPOM3BOAHAA OT HEONpPeAeJEHHOI0 HHTEerpaJja:
-IIpon3BoIHOI OT MOABIHTErPATLHON PYHKIIUN
-IlogpHTETpaNTBHOM DYHKITUN

-[TonbIHTErpaNIbLHOMY BBIPAKEHUIO

-Juddepennmany pynkuuu
dx

HuTerpan I
va? —x?

_arcsinx+c¢

paBeH:



. X
arcsin—+¢
- a

1 . X
—arcsin—+c¢
-a a

1 . X
—arcsin—+c
-2a a

IMycrs pynknus y = f(X) HenmpepbIBHA Ha POMEKYTKe [@; o0), TOraA:

T f(x)dx = _T f (x)dx
T f(x)dx = k'ﬂ!j f (x)dx

Tf(x)dx:m(f (b) - f(a))

-a
0

[ f(9dx=lim f(x) - f (a)

- a X—>0

IMycts ¢pynkmus y = f(X) HempepbIBHa B MHTepBaJe [a; D), Torna HecoGcTBEeHHBINH

b
MHTerpaJ jf(x)dx paBen:
b—&
j f (x)dx

b-¢
lim j’ f (x)dx

b+e
lim j f (x)dx

lim £() - f (a)

HNuTerpan jsin 3xdx paBeH:

-3c0s3x+C

-—3cos3x+C

1cos3x+(:



—10033x+C
3

HuTerpan j cos(ng%jdx paBeH:

-2C0sX+3x+C

-25in[5+£j+c
2 3
-lsin§+£x+c
2 2 3

Lo X124
2 2 3

1-2x

HuTterpan J' 20-2)dx paBem:

2(1—2)()
- +C
In2

- 202 oy

- 2(1—2)()
+C
2In2

202924 C
5dx

HNurerpan I paBeH:

2 X
cos” —
3

5 X
-—tg—-+C
393

X
-3tg-+C
93

I'pagpuxom ¢pyHKuMM ABYX MEepeMEHHBIX B 001EeM cJIy4ae siBJIsIeTCs:
-KpuBas na miockoctu OXy
-Kpusas na mockoctu Oyz
-KpuBas Ha mockoctu OXz

-HekoTopast mOBEpXHOCTh B TPEXMEPHOM MPOCTPAHCTBE



JInnueii ypoBHsi yHKIMH ABYX nepeMeHHbIX Z=f(X,y) siBiisieTcs:

-JIunusg Ha mockoctr Oxy B KaXA0W TOUYKE KOTOPOM  (YHKUHUS MPUHUMAET OJIMHAKOBBIE
3HAYEHMUS

-Jlunus Ha mnockoctu OyZ B KaxA0M TOYKE KOTOPOH  (DYHKIMS TPUHUMAET OJTMHAKOBBIC
3HA4YCHUS

-Jlunns Ha mockocty OXZ B KaXA0M TOYKE KOTOPOH  (DYHKIMS IPUHUMAET OJTMHAKOBBIC
3HAYECHUS

-I'eoMeTprYECKOE MECTO TOUYEK IPOCTPAHCTBA, 3aJ]aBa€MbIX KoopauHataMu: (X;Y; f(X,y))

DOyHKIMS HECKOJbKHUX NepeMeHHbIX T depeHIpyeMa B TOUKE, €CJIU:
-Cyl11eCTBYIOT YaCTHbIE MPOU3BO/IHBIE TaHHON (DYHKIIMH B 3TOM TOUKE
-Cy1iecTByeT X0Ts Obl OJJHA U3 YACTHBIX MPOU3BOIHBIX TAHHON (YHKIIUU B JAHHOM TOYKE

-UacTHble TPOU3BOAHBIE JAHHON (PYHKIIMHU CYIIECTBYIOT B HEKOTOPOW OKPECTHOCTH
JAHHOM TOYKHU U HETIPEPBIBHBI B CAMOW TOYKE

-XoTs OBl O/HA U3 YACTHBIX MPOU3BOHBIX CYIIECTBYET B HEKOTOPOU OKPECTHOCTH JTAHHOM
TOYKH M HETIPEPBIBHA B CAMOM TOYKE

Jlana pyHKUMsI HeCKOJIbKHUX nepeMeHHbIX. IIpenen (ecjin OH cylmecTByeT U KOHEY€eH)
OTHOLIEHUS YACTHOI0 NPUPALLEHUS JAHHON QYHKIMHU 10 HEKOTOPOI NEePpeMEeHHOH K
NPUPAMICHUIO 3TOH NePEeMEHHON NPHU CTPEMJICHUH MOCJIEAHEr0 K HYJII0 HA3bIBACTCS:

-UacTHoii Mpon3BOHOM TaHHOHW (HYHKIIUU MO COOTBETCTBYIOIIEH MTEPEMEHHOM
-IlomuaeiM nuddepenimanom qaHHOU QYHKITUU

-I’'paguentomM nanHoi GyHKIUU

-IlonHbpIM NpupamieHeM 1aHHON (QYHKLIHUN

IMoanbiii Muddepenumnan pyHKuu ABYX nepemMeHubIx z=f(X,y) BoIYHcsIETCS N0
dbopmye:

-dz=dx+dy
-dz=2z) +7z,
-dz=2z,dx+z;dy
-dz=2z"-dx

IIpousBoaHasi M0 HANPaBJIEHUIO (PYHKIMHU ABYX nepeMeHHbIX Z=f(X,y) BbIUHC/IsIeTCS
no ¢popmy.ie:

o0z oz 0z
-—=—C0Sa +—COoS&
OX

o ox



0z

-—=17+1
o 7
oL oz 0z
-—=—C0Sa+—Cosf
ol ox OX
—gzgcomi@cosﬁ
ol ox OX

e 2,2
Haiigure nosnbiil nuddepenumnan GyHkuuu 2= SAY + X8

_dz = cosxydx + 2 dy

_dz = cosxydx + dxydy

- (ycosxy + 2xy? )dx + (x cos xy + 2yx?)dy
_dz = —xcosxy + 2xy°

Ykaxure HauOdoIbIIEe BO3MOKHOE KOJIMYECTBO YACTHBIX NPOM3BOAHBIX BTOPOI0
nopsiaka GyHKIUM TpeX nepeMeHHbIX:

-12

Jlunuu ypoBHsi yHkuu x° +y’>—z=0 NPeACTABJSIOT COOON:

-CemeticTBO mapabomn

-CemeiicTBO TUIIEpOOIT

-KoHneHTprueckue OKpy) KHOCTH, PaliyC KOTOPBIX YBEITUYHUBACTCS C POCTOM Z

-KoHlleHTprUuecKne OKpyKHOCTH, paJInyC KOTOPBIX YMEHBILIAETCS C POCTOM Z

o z=xe’ + ye'.
Hajigute yacTHbIE MPOU3BOAHbIE QYHKIMH IBYX NepeMEeHHbIX ;

a—zze"’ +€x;%=é‘"v+e“

_ o dy

J &

—Zze” +.}’€x;—z=xe*+e*
_ £hy

0z xe‘”+r£”;,a—z:r;~.'"]’+;|fe=:x

_EZ dhy



= N . Bz oy
—=xg tye,—=xeg teg
_ i £hy

I'paguent pynkuun z=2x-y B Touke (1;1) u B Touke (0;0):
-OTO OJIUH U TOT K€ BEKTOP

-OTO pa3HbIE BEKTOPHI

-He cymecrtByer

-PaBeH HyIt0

Hanpasienue HaucKopenero Bo3pacTanus PyHKUMH Z = 2Xy +§ B Touke (2;1)
3ajaeTcst BEKTOPOM:

-t (4;2)

-t (3;2)

-c(1;2)

-c(41)

6.5. OneHOYHbIEe MATEPHAJIBI J1JIsl IPOMEKYTOYHOM aTTecTallul

@DoH1 BONPOCOB /1J1sl TPOBEIEHNsI MPOMEKYTOYHOT0 KOHTPOJIsi B popme IK3aMeHa

Pa3nes qucnuniimnabl |Bonpocsl

Beenenue B 1. Tlpenen mocnenoBaTenbHOCTH U Ipeaen pyHkuuu. ['eomerpuueckas
MaTeMaTHYeCKU MHTEPIpPETAIHSL.

a"anmu3. Teopus beckoneuHo maible U 6eckoHeuHO Oonblne GyHKIMU. VX cBOMCTBA.
IIPEACIIOB CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.

OcCHOBHBIE TEOPEMBI O MpeJIeiax.

[Ipu3Haku cyiecTBOBaHUS Mpezena.

beckoneunsle npenaesnsl. OTHOCTOPOHHUE MTPEEIbI.

3ameuaTenbHbIe MPEEIbl.

HenpepsiBHOCTh QyHKITMN. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.
Touku paspbiBa QyHKIUH.

©COoNR LN

Juddepenunanbaoe
WCYUCIICHUE

. IIponsBoaHas. Ee reoMeTpu4eCKUl CMBICII.

. CBsI3b MKy HEMTPEPHIBHOCTHIO U TUPHEPEHITUPYEMOCTHIO.

. OcHOBHBIE TEOpEMBI 0 TUPHEPEHITUPYEMBIX PYHKIIUAX.

. JlJorapupmuueckoe nudpepeHnupoBanme.

. Muddepennnan pynkuuun. CoiictBa nuddepeniuana.

. CBs3p nuddepennnana u npousBoaHol. Beruncnenue nuddepenmuana.

. l'eomerpuueckuii cmpica quddepeHimana.

. [Ipon3BoaHbIe Beicnx nopsakos. [Ipasuio Jlonurans.

. Bo3pacranue u yobiBanue (QyHKIMH.

. DkcrpemyM QyHKIMUA. HeoOX0oauMBbIil 1 TOCTAaTOYHBIN MPU3HAKH
JKCTpEMyMa.

20. BemykiocTh ¥ BOTHYTOCTH Tpaduka GyHknuu. Toukn neperuoa.

el
[N )

PR R
©CooO~NOOUITAWN

HNuTterpanbHoe 21. TlepBooOpa3Has ¥ HEONPECIICHHBI HHTETPAIT.

UCYHCIICHUE 22. CBoiicTBa HEONPEIEIICHHOTO HHTETpaa.

23. He3aBUCUMOCTD BHJIa HEOIIPEICIICHHOTO HHTETPpaJia OT BEIOOPA
apryMeHTa.




24,
25.
26.
27.
28.
29.
30.

31.
32.
33.

Merto/1 3aMeHbI TIEPEMEHHOM B HEONIPEICTICHHOM HHTErpaie.
MeTto MHTErpUpOBaHUS 110 YaCTSAM B HEOIIPEAEIEHHOM UHTETpaIE.
OnpeneneHHblid HHTErpall.

I'eomeTpryecknii CMBICI ONPENEICHHOTO UHTETpaIa.
CBolicTBa ONpeIeICHHOr0 UHTErpaa.

Boruncnenue onpeneineHHOro HHTerpaia.

HNHTterpupoBaHue no 4acTsiM U METOJ1 3aMEHBI IEPEMEHHON B
OIIpe/ICIEHHOM UHTErpae.

I'eomeTpuueckue npuIoKeHus ONpeAeIEHHOr0 HHTErpaa.
Hecob6cTBennbie uaTerpansl | poxa.

Hecob6ctBennsie nnrerpainsi I pona.

OYHKIIMU MHOTUX
MEPEMEHHBIX

34.
35.
36.
37.
38.
39.
40.

@yHKIIMYA MHOTHX ITIepeMEHHBIX. HenpepsIBHOCTS.

Yactasie npousBoaubie. [Tonnbiii nuddepenmnman.
[IpousBoaHas GYHKUIUU 110 HAMIPABICHHIO.

I'pagueHnT.

YacTHble IPOU3BOIHBIE BBICIINX HOPSAIKOB.

DKcTpeMyMbl GYHKIIUH HECKOJIBKUX TIEPEMEHHBIX.
[MocTpoenne ammupuuecKux HopMyia METOJOM HAMMEHBIITHX
KBaJpaToB.

6.6. IlIkaJbl M1 KPUTEPUH OlleHUBAHMS 10 GopMaM TeKyIlero KOHTPOJIsI H MPOMeKYTOYHOM

arTecTalnu
Ikaja u KpUTEPUH OLleHUBAHUS
Ouenka Kpurtepun oueHnBanus 11t MEPONPUATH KOHTPOJIS ¢ IPUMEHEHUEM
4-xX 6aJIbHOMH CHCTEMBI
«OTJHIHO» OIIK731, OIIK732, OI1IK7y1, OIlIK7y2, OI1IK781, OIIK782
«XOPOII0» OIIK731, OIIK732, OIIK7yl, OIIK781

«YAOBJICTBOPUTECJIBLHO»

OIIK731, OIIK7yl, OIIK781

«HEYTOBJECTBOPUTEJIBHO»

Pe3ynbrarel 00yueHus: He chOpMHUPOBaHbI HA IOPOTOBOM YPOBHE




