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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.



HCHBIO HU3YyUCHUA JAUCHUITIIMHBI

SABJIACTCA

¢dbopmupoBanue

pe3ynbTaToB  OOydYeHUs,

00ecneunBaoIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

Hucnunmuaa Marematudeckuil aHajiu3 BXOAWT B 0a3oByl0 dacTh Onoka bl.JducrurnivHs

(Motynn)

[IpenmecTByOMME TUCIUILIMHEI TIO CBSI3IM KoMIeTeHIIni: JInHelinas ainredpa
[Tocnenyromue MUCHUIUIMHBI O CBS3sSM KowmreTeHIui: KopropaTtuBHbeie WHGOPMAIMOHHBIE

CHUCTCMBI , MGTOI[BI OIITUMAJIBHBIX peH_IeHI/Iﬁ

2. [lmanupyemble pe3yJbTaTbl 00yUYeHHs MO AUCUUILIMHE, 00ecTieYuBalOIHe J0CTUKEHHNE
IUVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHUs 10 MPporpaMmme

W3ydeHne TUCIMIUIMHBEI MaTeMaTHYecKHuii aHaau3 B 00pa30BaTeNIbHON MporpaMMme HarpaBICHO

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 TpeOOBaHUI MH(OPMAIIMOHHON 6€301aCHOCTH

[Tnanupyembie IInanupyemble pe3yJibTaThl 00y4eHHs M0 JHCHHUILIMHE
pe3yabTaThl 00y4eHHs 110
porpamMme
OIIK-7 3HaTH YMeThb Brapers
(MMETh HABBIKH)
OIIK731: ocHOBBI OIIK7y1: OIIK781: HaBbIKaMu
MHGOPMALMOHHOM 1 aHAJIM3UPOBATh peLIeHHs] CTaHJapTHBIX
oubmrorpaduyaeckoit oubnuorpaduueckuit U |3amau npodeccuoHaATBHOM
KYJIBTYPBbl; OCHOBBI MH(pOPMaLMOHHBIN JeSITEIbHOCTH HAa OCHOBE
MH(}OPMALIMOHHO- MaTepuai, UCIoNb3ysd |MHPOPMAIIMOHHOMN U
KOMMYHHKAIIMOHHBIX HH(pOpPMAaIMOHHO- oubnuorpaduyeckoi
TEXHOJIOTUH KOMMYHHUKAIIMOHHBIE  |KYJIBTYpPBI C IPUMEHEHUEM
TEXHOJIOTHH MH(pOPMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI1

OIIK732: ocHOBHBIE
TpeboBaHus
MH(pOPMaAITMOHHOM
0€e30MacHOCTH

OIIK7y2: pemaTh
CTaHJapTHBIE 331241
npodecCuoHaNIbHON
NESITebHOCTH C Y4ETOM
OCHOBHBIX TpeOOBaHMM
H(pOPMaIMOHHOM
0e30macHOCTH

OIIK7B2: HaBBIKAMU
aHaIM3a
poQeCCUOHAIBHO-
MIPaKTUYECKOU
JIeSITEIbBHOCTH pabOTHI C
HCII0JIb30BaHNEM
OCHOBHBIX TpeOOBaHUI
MH(POPMALIMOHHOM
0€30I1aCHOCTH ¢
IIPUMEHEHHEM
MH(OPMaLIOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

3. O0beM U BHABI y4eOHO# padoThI

V4eOHBIM INTAHOM npeaAyCMaTpuBarOTCA CICAYIOMINC BUABI yHCGHOﬁ paGOTLI MO JUCHUIIJINHEC!

Ounas popma o0yueHust

Buabl yueOHo# padoThI Beero wac/ 3.c.
Cem 2
KonTaktHas paborta, B TOM 4HcCIe: 74.4/2.07
3aHATHUS JIEKHMOHHOTO THIIA 36/1




3aHATHS CEMUHAPCKOTO THTIA 36/1
Wunusuayaneaas kontaktHas pabota (MKP) 0.4/0.01
I'pynimoBast kontakTHas padora (I'KP) 2/0.06
CamocrosiTenpHast paboTa, B TOM YHCIIE: 15.6/0.43
[TpoMexkyTouHast aTTeCTalus 18/0.5
Bua npomexxyTouHOM aTTecTalyu:

DK3aMeH OK3
OO6mmas TpynoeMKocTh (00beM 4acTu 00pa3oBaTeIbHOM

nporpamMmsl): Yacel 108
3a4yeTHbIC CAMHUIIBI 3

3a04Has hopma

. Bcero yac/ 3.e.

Buabl yueOHo# padoThI Com 2
KonTakTHas paboTa, B TOM 4nCIIe: 14.4/0.4
3aHATHSA JIEKIMOHHOI'O TUIIA 4/0.11
3aHsATUSI CEMUHAPCKOTO TUTIA 8/0.22
WnpuBunyanbHas koaTtaktHas padota (MKP) 0.4/0.01
['pynnoBas konTakTHas pabora (I'KP) 2/0.06
CamocrosiTenpHas paboTa, B TOM YHCTIE: 86.6/2.41
[IpomesxyTouHas arTecTanus 7/0.19
Bun npomexyTodHON aTTeCTalUU:
DK3aMeH JK3
O61mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpamMmsl): Yacel 108
3aueTHbIC €AMHUILIBI 3

4. Conepsxkanue QU CHUNTTHHbBI

4.1. Pazoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:
Temaruueckuil IaH TUCHUIUTMHEI MaTeMaTHYeCKU aHaIN3 MPEACTaBlIeH B TaOIHIIe.

Pa3nesbl, TeMBbI AMCHMILVIMHBI X BUAbI 3AHATHI
OuHas ¢popma 00y4eHuUst

KontakTHas padora = IIlnanupyemsie
3anaTus § pe3yJbTarhbl
CeMHHAPCKOTO = « 00yueHus B
Ne | HaumeHoBaHMe TeMbl (pa3aena) = LLLLL o | A E S| coornomenuu ¢
n/n AUCHMILINHBI g 5 o= = | 2|8 'S pe3yabTaTamMu
> = | =] o & 6
= g5 S 00y4eHus Mo
23 2 06pa3oBaTeIbLHOI
= © nporpamMmme
BBenenue B MaTeMaTHUECKUI aHAIN3 OIIK731, OTIK732,
1. Teopis mpesienios ' 8 8 3 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
JuddepeHnnanbHOE UCUUCTICHUE OIIK731, OIIK732,
2 8 8 3 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
WNHTerpanbHOE NCUUCIIEHNE OIIK731, OIIK732,
3 12 12 6.6 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
@DYHKIIMY MHOTUX NTEPEMEHHBIX OIIK731, OIIK732,
4 8 8 3 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
Kontponb 18




[Uroro |36 3 |04]2]156]
3ao4Hasi popma
KonrakTHas pabora = ILl1anupyemsle
3ansaTHsA § pe3yJabTaThl
CEMHUHAPCKOro é - 06yquI/IH B
Ne | HammeHoBaHue Tembl (pa3/esia) = LLLLL o | o E g| coorHomenun c
n/n AUCUMILINHBI g 5o = | X|g 'S pe3yabTaTamMu
) == = | ~] o & 6
= g5 S 0o0y4eHUs 1O
g E = o0pa3oBaTe/ibHOI
= © nporpaMmme
BgeneHue B MaTeMaTHUYECKUM aHAITN3 OIK7s1, OTIK732,
1. Teopis mpeeos ' 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
HuddepenunanbHoe HCUUCTICHNE OIIK731, OIIK732,
2. 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
HuTerpanbHoE MCUUCIEHUE OIIK731, OIIK732,
3. 1 2 26.6 |OIIK7y1, OIIK7y2,
OIIK781, OIIK782
@OYHKIMY MHOTUX TEPEMEHHBIX OI1K731, OIIK732,
4. 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
KoHTtpousb 7
Hroro 4 | 8 | 0.4 | 2 [86.6

4.2 Cooepicanue pazoenos u mem

4.2.1 KonTakTHasi padora

TemaTuka 3aHATHII JEeKIIMOHHOI0 THIIA

HaumeHoBanue
TeMbl (pa3aeJia)
JTUCIHUIINHEI

Neni/nm

Buj 3anarus
JEeKIIHOHHOI0
THHA®

TemaTnka 3aHATHSA JEKIHOHHOTO
THIIA

Beenenue B
MaTeMaTHUCCKUM
ananus. Teopus
MpEeEIoB

JIEKIIUS

ITonsiTe MHOXecTBa. Onepanuy Haj
MHOkecTBaMu. CTaHAapTHBIE YHCIIOBbIE
MHO’K€ECTBA. BBINyKIIble MHOKECTBA.
ITonsiTHE OKPECTHOCTH TOYKHU.
@DyHKIMOHAIbHAS 3aBUCUMOCTb.
CaoiictBa ¢pynkuuil. ['paduku
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIMH.
DYHKIMY CIIPOCa U TPEIJIOKECHHUS.

JIEKIIHS

[TocnenoBarenbHOCTS. [Ipenen
ITOCJICIOBATEILHOCTH M €TI0 CBOMCTBA.
[Tpenen ¢pynkuuu. beckoneunrlie u
OJHOCTOPOHHHE TpeAebl. beckoHeuHO
MaJible 1 OECKOHEYHO OOJIbIINE
¢byHkMy, ux ceorictea. CBolicTBa
MIPEJETIOB.

JIEKLIHS

IIpu3Haky cymecTBOBaHUs Npeaena.
IlepBbIil 1 BTOPOH 3aMedaTeIbHbIE
npenensl. BeluucneHne npenenon
(byHKINH, CITOCOOBI paCKPHITHS

HEOIPEICTICHHOCTEM.




JIEKIUA

HenpepriBHOCTH GYHKIIMH B TOUKE U Ha
otpeske. CBOMCTBA HENPEPBIBHBIX
¢dbyakumid. Touku pa3peiBa, UX
KJaccupukanus.

HuddepennnansHoe
WCYHUCIICHUE

JIEKIUA

[TpousBonHas GyHKIUH, €€
reomeTpuyeckuii cMoici. [TpaBuia
BBIYHCIICHHSI IPOU3BOAHBIX. OCHOBHBIE
Teopembl TudPepeHIATBHOTO
ucurcieHus: reopemsl Oepma, Posus,
Jlarpanxa.

JIEKIHAS

Hccnenoanne GpyHKIIMH CPEICTBAMU
nuddepeHIMAIIBHOTO HCYNCIICHUS.

VY ci10BUSI MOHOTOHHOCTH (DYHKIIWH.
OkcrpemyM (yHKuu. Heooxoaumplit u
JIOCTaTOYHBIC MPU3HAKH CYIESCTBOBAHHS
IKCTpeMyMa. BrINyKIOCTh QYHKIIHN.
Touku neperunda rpaduka GyHKIUH.
Acumnrotsl rpaduka ¢pyakiuu. OOmras
cXeMa HcciIeI0BaHus ()yHKIHH.

JICKITUS

[Tpou3BOAHBIE BHICIIUX TTOPSIKOB.
[Tpaswito Jlonurans. Juddepeniman
(GYHKIMH ¥ €r0 TEOMETPHUECKHIA CMBICIT.
CpoiicTBa muddepenimana.

JIEKIHAS

DKOHOMHYECKUN CMBICIT TPOU3BOTHOM:
MpeeNibHbIE U3JIEPKKU TPOU3BOCTBA,
AIIaCTUYHOCTH QYHKIMH CIIpoca U
MIPEAJIOKEHUS.

NHterpansHoe
HCYUCIICHUE

JIEKIIUS

ITepBooOpazHas, ee CBOWCTBA.
HeonpeneneHHbIi HHTErpai U €10
CBOMCTBA ¥ TEOMETPUYECKHI CMBICIL.

JIEKIIHS

OcCHOBHBIE METO/bI UHTETPUPOBAHUS
(HemocpeICTBEHHOE NHTETPUPOBAHUE,
MHTETPUPOBAHUE 110 YACTAM,
MHTETPUPOBAHHE MOJICTAHOBKOM).

JIEKITUS

OnpeneneHHbld HHTETPAJI, €r0
F€OMETPUUYECKUM CMBICI.
OnpeneneHHblil UHTErpai Kak QyHKIUSA
BepxHero npexaena. Teopema
HrroTona-Jleionuma. CeolicTBa
ONpeJIETICHHOTO UHTErpaa.




JIEKIUA

['eomeTpryeckue NpuIoKeHUs
OIPEEIIEHHOr0 UHTErpasa.
HecoOcTBeHHbIE HHTETpaNIBI IEPBOTO U
BTOPOTI'O poja.

O YHKIIMY MHOTUX
MePEMEHHBIX

JIEKIUA

[TonsiTrie GyHKIIMKU MHOTHX
nepemMeHHbIX. ['paduk GyHKIIN MHOTHX
nepemeHHbIX. Ilpenen u
HENPEPBIBHOCTh QYHKIIMH MHOTHUX
MIEPEMEHHBIX.

JIEKIUA

YacTHble TPOU3BOAHBIE U MOJIHBIN
muddepeHiman GyHKIUH MHOTUX
nepemeHHbIX. [Ipon3BogHAs 110
HaIPaBJICHUIO.

JICKITUS

I'paguieHT QyHKIMU MHOTHX
NEPEMEHHBIX. DKCTpeMyM (QYHKIIHUU
MHOTI'MX IIepeMeHHBbIX. [locTarognoe
yCIIOBHE KCTpeMyMa (PYHKLIUH JIBYX
MIEPEMEHHBIX.

*JIeKIIMW ¥ MHBIE yueOHBIE 3aHATHA, IPEAYyCMaTPHUBAIOIINE IPEUMYIIECTBEHHYIO Nepeady yueOHoi nHpopMaLuu
MeIarorndeckiMy pabOTHUKAMU OpraHU3alMy U (WIK) JMIAaMU, OPUBJIEKaeMbIMI OpraHu3auueil K peaau3anuu
00pa3oBaTeIbHBIX POrPaMM Ha UHBIX YCIOBHUSIX, 00YYarOIIMCS
TeMaTuka 3aHATHIH CEMUHAPCKOI0 THIIA

Haumenosanue Bun saustrus TemaTnka 3aHATHS CEMHUHAPCKOIO
Nen/m TeMbl (pa3aesia) CEeMHUHAPCKOIro TN
JUCIUIIINHBI THOA®*
1. Beenenue B [Tonsitue MuOXkecTBa. Onieparu HaI
MaTeMaTHUYeCKUI MHOkecTBaMU. CTaHIapTHBIE
ananus. Teopus YHCJIOBBIE MHOXKECTBA. BhIMyKIbie
MpEaEIoB MHOXkecTBa. [loHsITHE OKpEeCTHOCTH

MMPAKTHYCCKOC 3aHATHUC

TOYKU. OYHKIIMOHAIbHAS
3aBUCUMOCTh. CBOHCTBA (DYHKIIHIA.
I'paduky OCHOBHBIX JIEMEHTAPHBIX
¢ynkunit. DyHKINU cripoca U
IPETI0KEHHUSL.

MMPAKTHYCCKOC 3aHATHUC

[TocnenoBarensHOCTS. [Ipeaen
MOCJIEIOBATEIbHOCTH U €T0 CBOMCTBA.
[Ipenen pynkiuu. beckoneunsie u
OJIHOCTOPOHHUE TIpeseibl. beckoHeuHo
MaJjible 1 OECKOHEYHO OOJIBIIHE
¢dbyHKIMH, ux cBorictBa. CBoOHCTBa
TIPEICIIOB.

IMPAKTHUYECKOC 3aHATHE

ITpusHaku cymiecTBOBaHMs IpeAea.
I1epBbIil 1 BTOpOM 3aMedaTeIbHbIE
npenensl. BpluncieHue npenenos
(GyHKIMHA, CTTOCOOBI PACKPBITHS




HEOIPEICTICHHOCTEM.

MPAKTHUYCCKOC 3aHATHUC

HenpepbsIBHOCTh YHKITHH B TOUKE U
Ha oTpe3ke. CBOMCTBAa HEMPEPHIBHBIX
¢ynkuunii. Touku pa3peiBa, HX
KJ1accuukanms.

Hudbdepennmanbaoe
WCYHCIICHUE

IMPAKTHYECKOC 3aHATHE

[TponsBonHas pyHKIMHU, ee
reoMeTpuyeckuii cMmbici. [IpaBuna
BBIUUCIICHUS TPOU3BOIHBIX. OCHOBHBIE
TeopeMbl T PepeHIInaTEHOTO
ucuucienus: reopemsl Oepma, Poss,
Jlarpanxa.

IMPaKTHICCKOEC 3aHATHC

Hccnenoanue GpyHKINU CPEeICTBAMU
(G hepeHIIaTLHOTO HCUUCICHHS.
YcnoBrs MOHOTOHHOCTH (DYHKIIHH.
OxcrpemyM QyHkiuu. Heobxoaumsiii
U JIOCTaTOYHbIC PU3HAKU
CYIIECTBOBAHHS YKCTPEMyMa.
Bemykiocts pynkuuu. Touku
neperuba rpaduka GyHKIHH.
AcuMnToTsl rpaduka GyHKIUH.
OOm1ast cxema MccIe10BaHMs

(byHKIHIH.

IMMPAKTHUYCCKOC 3aHATHUE

[Tpon3BOIHBIEC BBICHIMX TTOPSIKOB.
[TpaBumno Jlonurans. Juddepenmnman
(GYHKINU ¥ €70 TeOMETPHUYECKHI
cmbics. CBoiicTBa nuddepennnana.

MMPAKTHUYCCKOC 3aHATHUE

OKOHOMHMYECKHH CMBICIT TIPOU3BOJHOM:
npeielbHbIe U3EPKKU TPOU3BO/ICTBA,
AJIACTUYHOCTH (PYHKIUH CIIpoca U
IIPEUIOKEHUS.

NHuterpansHoe
HCYUCIICHUE

MPAKTHYCCKOC 3aHATHUC

ITepBooOpazHas, ee cBONCTBA.
HeonpeneneHHbIil HHTErpai v €ro
CBOMCTBA ¥ TEOMETPUYECKHUI CMBICIL.

IMPAKTHUYECKOC 3aHATHE

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS
(HemocpeICTBEHHOE NHTETPUPOBAHUE,
MHTETPUPOBAHHE 10 YaCTsM,
MHTETPUPOBAHUE TOJICTAHOBKOM).

IMPAKTHUYECKOC 3aHATHE

OmnpenenexHHblil UHTErpa, ero
F€OMETPUYECKHUI CMBICI.
OmnpeneneHHblil HHTErpaj Kak
¢byHKIMA BepxHero npenena. Teopema
Hrrotona-Jleitonuna. CpoiicTa
ONPEJIETICHHOT 0 UHTErpaa.




MPAKTHUYCCKOC 3aHATHUC

['eomeTpryeckue NpuIoKeHUs
OIPEEIIEHHOr0 UHTErpasa.
HecoOcTBeHHbIE HHTETrpaNIbI IEPBOTO U
BTOPOTI'O poAa.

O YHKIIMY MHOTUX
MePEMEHHBIX

[TonsiTrie GyHKIIMKU MHOTHX
nepemMeHHbIX. ['paduk GyHkIIm

IIPAKTHYICCKOC 3aHATUC |MHOTUX IICPCMCHHBIX. HpeI[eJI n

HENPEPHIBHOCTH (YHKIIMH MHOTHUX
IIEPEMEHHBIX.

MPAKTHUYCCKOC 3aHATHUC

YacTHble TPOU3BOAHBIC U MOJIHBIN
muddepeHiman GyHKIUH MHOTUX
nepemeHHbIX. [Ipon3BogHas 110
HaIPaBJICHUIO.

['panuent GyHKIIMM MHOTHUX
MEPEMEHHBIX. DKCTpeMyM (DYHKIIUU

NPaKTHYECKOE 3aHATHE [MHOTHX IEpeMEHHBIX. JlocTaTtouHoe

yCIIOBHE AKCTpeMyMa (PYHKLUH JIBYX
IIEPEMEHHBIX.

kel CCMHUHAPLI, IPAKTUYCCKUC 3aHATUA, IPAKTUKYMBI, na6opaT0pHHe paGOTBI, KOJUJIOKBUYMbI 1 UHBIC AaHAJIOTUYHBIC

3aHATHA

HNuas konTakTHasi padora

ITpu mpoBenenun yueOHbIX 3aHsATUN CI'DY obecneunBaeT pa3BuTHE Y 00Y4arOIIUXCs HABBIKOB
KOMaHJHOW paboThl, MEXJIMYHOCTHONM KOMMYHUKAIMM, NPUHATUS pPEIIEHUHN, JHIEPCKUX KauyecTB
(BKJTIOUAs TPU HEOOXOJIUMOCTH MPOBEIEHUE WHTEPAKTUBHBIX JIEKIIUH, TPYNIIOBBIX AUCKYCCUH, POJIEBBIX
UTp, TPEHUHI'OB, aHAJIU3 CUTYalluii 1 UMUTAIIMOHHBIX MOJENel, IpenogaBaHie AUCUUILINH (MOayJiei) B
¢dopMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pe3yJbTaTOB HAyUHBIX HCCIIEIOBAaHUM, MHPOBOIUMBIX
OpraHM3alyel, B TOM YHCJIE C yYETOM PErMOHaIbHBIX OCOOEHHOCTEH MpOoheCcCHOHAIbHON 1eATEIbHOCTH
BBIITYCKHUKOB U IOTpeOHOCTEN paboTonaTeneil).

@opMBl M METOJbl MPOBEACHHUS HHOW KOHTAKTHON paOOThl MpUBEACHBI B METOAMUYECKUX
yKa3aHMUsIX 10 OCHOBHOM NpodeccroHabHOW 00pa30BaTeNIbHON porpamMMme.

4.2.2 CamocrosiTeJibHasi paboTa

HanmenoBanue Tembl (pa3aea)

Neni/n Bua camocrositeibHOM padoThl ***
AUCHMITUHBI
1 BBenenue B MaTeMaTHUECKUI aHAIN3. - BBITIOJIHEHHE JIOMAIITHKX 3a/IaHHi
' Teopus npenenon - TECTHPOBaHHUE

- BBIITIOJIHCHHUEC JOMAIIHHUX 34, aHUH
2. HuddepennnanbHoe HCUUCTICHUE A

- TCCTUPOBAHUC

- BBITIOJTHEHHE TOMAITHUX 3aJaHUi
3. WuTerpanbHoOe UCUnCIeHHE

- TECTUPOBaHHE

- BBIITIOJIHCHHUEC AOMAITHUX 3a,I[aHHﬁ
4. @DyHKIIUN MHOTUX MEPEMEHHBIX

- TCCTUPOBAHUC

*k*k

pabot

CaMOCTOATCIIbHAs pa60Ta B CEMCCTPEC, HAIIMCAHUC KYPCOBBIX pa60T, AOKJIAaA0B, BBIIIOJIHCHUC KOHTPOJIbHBIX

5. MaTtepuajbHO-TEXHHYECKOE H YUeOHO-MeToInYecKoe odecnevyeHue T CIMITHHbI




5.1 JIuteparypa:

OcHoBHasi iuTEpaTypa
Makapos, C.1. MatemaTHKa Uil 9JKOHOMUCTOB (MaTeMaTUYCCKUY aHAJIHN3 U JIMHEHHas anreopa) : yueOHoe nmocobue / Makapos

C.U. — Mocksa : KuoPyc, 2020. — 263 ¢. — ISBN 978-5-406-07840-2. — URL.: https://book.ru/book/934068 (mata
obpamenwns: 30.10.2019). — Tekcr : 37IEKTPOHHBIH.

Kpemep, H. I1I. Marematndecknit ananu3 B 2 4. Yacts | : yueOHUK U PaKTUKYM [UIA akagemMudeckoro 6akamaspuata / H. 1.
Kpemep, b. A. ITytko, U. M. Tpummus ; orBeTcTBeHHBIN penaktop H. III. Kpemep. — Mocksa : UznarensctBo HOpaiit, 2019. —
244 c. — (bakamaBp. Axagemuaeckunit kypce). — ISBN 978-5-534-02017-5. — Texkcer : anexkrponsstii / OBC FOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/434537

Kpewmep, H. I1I. Maremarnyeckuii ananu3 B 2 4. YacTts 2 : y4eOHUK M NIPAKTUKYM /ISl akageMudeckoro 6akanapuata / H. 111
Kpewmep, b. A. Ilytko, . M. Tpumus ; orBercTBeHHbIN pepaxrop H. III. Kpemep. — Mocksa : U3natensctBo FOpaiit, 2019. —
389 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-02019-9. — Texkcr : anexrponsstii // OBC HOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/434538

Jlono/IHUTeILHAA JTUTEpaTypa
MareMaTHKa Jisi 9KOHOMHCTOB. 3a7auHuK : yueOnoe mocoodue / C.1. Makapos nox pen., M.B. Mumenko moa pea. — Mocksa

: KroPyc, 2018. — 358 c. — ISBN 9785406064238 https://www.book.ru/book/930056

5.2. Hepeqeﬂb JIMICH3UOHHOT'O ITPOrpaMMHOIo odecrneyeHus

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 (uug. mons3.)

=

5.3 CoBpeMeHHbIe MpodeccHOHATbHBIE 0a3bl IaHHBIX, K KOTOPbIM 00ecneYuBaeTcs A0CTYN
o0yuarumuxcst

1. [Ipodeccuonanphas 6a3a nanHbIX «MHPOpMaOHHbBIE cucTeMbl MUHUCTEPCTBA IKOHOMUYECKOTO
pa3ButHs Poccuiickoit @enepaunu B cetu Mutepuer» (ITopran «Odunnanshas Poccusy -
http://www.gov.ru/)
2. [Ipodeccruonanphas 6a3a naHHbIX «DHUHAHCOBO-IKOHOMHUYECKHE TTOKa3zaTenu Poccuiickoii
denepanuny (Opunmansubiii caiit Munucrepcra punancos PO - https://www.minfin.ru/ru/)
3. IlpodeccuonanbHas 6aza nanHbIX «OduunanbHas craTucTukay (OpunuanbHbii cailT denepanbHOi
CITyObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. HNH(popManMOHHO-CIIPABOYHbIE CHCTEMbl, K KOTOPbIM o0ecrne4ynBaercss AOCTYN
o0yuarwumuxcst
1. CnpaBouHo-nipaBoBas cucrteMa «Koncynbrant [Lmrocy

2. CnpaBouHo-nipaBoBas cucrema «I"APAHT-Makcumym»

5.5. CnenuajabHbIe MOMELEeHUS

VY4eOHble ayIUTOpUN I TPOBEACHUS 3aHATUI KommuiexkTs! yueHnueckoi medenu
JIEKIIMOHHOT'O TUIIa MynpMeIUITHBIN TPOEKTOP

Jlocka

OKpaH
VYyeOHbIC ayAUTOPUH I IPOBEACHUS MTpaKTUUeCKUX | KOMIUIEKTH ydeHHYeCcKoi Mebenn
3aHATUH (3aHATUA CEMUHAPCKOTO THUIIA) MynpMeIUIHBIN TPOEKTOP

Jlocka




OKpaH
KOMHBIOTepI:I C BBIXOJAOM B CE€ThH ((I/IHTepHeT» )41
OUNOC CI'9Y

Y4eOHbIe ayAUTOPUH IS TPYIIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAalUI

KommiekTsl yueHnueckoi medenu
MynbMeIUTHBINA TPOSKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ BbIxo10M B ceThb «IHTEpHET» U
OUNOC CI'OY

VY4eOHble ayAUTOPUH I TEKYIIETrO0 KOHTPOJIS U
IIPOMEXKYTOYHOM aTTecTaluu

KommiekTsl yueHnueckoi medenu
MynbMeIUIHBINA TPOSKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ BbIX010M B ceThb «IHTEpHET» U
OUNOC CI'OY

[TomeneHus A1 caMOCTOSTENILHON pabOThI

KommiekTsl yueHnueckoir Mmedenu
MynbMeIUITHBINA TPOEKTOP

Jlocka

OKpaH

Komnerorepsl ¢ BbIxos10M B ceThb «HTEpHET» U
OUNOC CI'OY

[TomernieHus a5 XpaHeHUs! U TPOPUIAKTHIECKOTO
00CITy>)KUBaHHsI 000pyIOBaHUS

KommekTsl ciennanu3upoBaHHONW MeOenu s
XpaHeHus: 000py10BaHUs

J1Jist TpoBeIeHUS 3aHATUH JIGKIIMOHHOTO TUTIA MCTIONB3YIOTCS IEMOHCTPAIIMOHHOE 000PYJI0BaHHE U
y4eOHO-HATJISTHBIC TTOCOOHS B BUJIC MTPE3CHTAIIMOHHBIX MAaTEPUAIOB, 00SCTIICUNBAIOIINX TEMAaTHICCKUE

HWIUIFOCTpAlru.

5.6 JIaGopaTopum u 1abopaTopHoe 000py10BaHHE

JlaGoparopus

WH(POPMAIIMOHHBIX

TEXHOJIOTHH B Jlocka
npodeccnoHanbHOM OkpaH
JEeSATEITbHOCTH

KommuiexTs! yueHnueckoi medenu
MybMeIUIHBIA IPOEKTOP

Komnretoteps! ¢ BeixosioM B ceth «MHTepHET™ 1 DUOC CI'DY
JlaGopatopHoe 06opy10BaHHE

6. @OoH/ O1IEHOYHBIX CPEACTB MO AucUUILIMHe MaTeMaTHYeCKUil aHAIu3:

6.1. KOHTpoJ/IbHBIE MEPONPHUSITHSA 110 JMCIUIIIMHE

Bua konTpoJas

OTMeTuTh
HYKHO€
3HAKOM

«+»

dopmMa KOHTPOJIA

Texymuit KOHTPOJIb

OreHKa I0KJIaI0B

Y CTHBIN/TTUCHEMEHHBINA OIIPOC

TectupoBanue +

HpaKTI/I‘-ICCKI/IC 3aga4u -

OrneHka KOHTPOJIBHBIX paboT (U1t 3a04HON
bopmbl 00yUeHHUs)

[IpomeXyTOUYHBIH KOHTPOJIb

DK3aMeH

+

[Hopsinok mnpoBeneHust

MepOonpuATHIH

TEKYLIETro Hu MPOMEKYTOYHOTO KOHTPOJIsA

onpeneasiercs MeToAn4YecKMMH YKA3aHUSIMH 110 OCHOBHOMH NpodeccHoHaNbHOI 00pa3oBaTeIbHOI



NporpamMmMe BbICIIEro 00pa3oBaHusi, YTBep:KIeHHbIMU Y4eHbIM coBeToM ®I'BOY BO CI'DVY Nel0

ot 29.04.2020r.

6.2. Ilnanupyemble pe3y/bTaThbl 00yUeHHs 10 JUCHUILINHE, 00ecTieduBaloNIMe J0CTHKEHNe
IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI M0 MporpaMmme
Oob6menpodeccnonanbubie komnerenuuu (OIIK):

OIIK-7 -

CIIOCOOHOCTBIO pelIaTh CTaHAAPTHBIE 3aJaul IPOGECCHOHATBHOM JESITENbHOCTH Ha

OCHOBE MH(POPMAIIMOHHON U OuOInorpaduuecKkor KyabTyphl C IPUMEHEHHEM HH(GOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA U C Y4ETOM OCHOBHBIX TpeOOBaHMI HH()OPMAIIMOHHON 0€301aCHOCTH

[Inanupyemblie
pe3yNbTaThl 00Y4YCHUS T10
IporpaMme

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 TUCHHUILINHE

3HaTh VYMeThb Brapers
(MMETh HABBIKH)
[ToporoBsbiii OIIK731: ocHOBBI OIIK7yl: OIIK781: HaBbIKamMu
UHGOPMALIMOHHON U aHAJM3UPOBATh peLICHHS CTaHIAPTHBIX
oubmorpaduaeckoit oubnmorpaduueckuit U |3amaq npodecCuoHaATbHOM
KYJIBTYPBI; OCHOBBI UHGOPMAIIMOHHBIHA JeSITETIHbHOCTH HAa OCHOBE
nH(}OPMALILOHHO- MaTepuai, UCIoNb3ysd |MHGOPMAIMOHHON U
KOMMYHHKAIIMOHHBIX UH(POPMAIMOHHO- oubmmorpaduyeckoit
TEXHOJIOTUI KOMMYHHKAIIUOHHBIE  |KYJIBTYpBI C IPUMEHEHHEM
TEXHOJIOTHH UH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
[ToBbI11IEHHBIN OIIK732: ocHOBHBIE OIIK7y2: pematb OIIK7B2: HaBbIKaMH

TpeOoBaHuUs CTaHJapTHbIEC 33Jaul  |aHaIM3a
MH(pOPMAaLMOHHOM npogeccuoHaIbHON npogeccuoHaIbHO-
0e3omacHOCTH JESATENIbHOCTH C YYETOM |[IPaKTHUECKON
OCHOBHBIX TPeOOBaHUI |IesATeNbHOCTH paboTHI C
nH(}OpMaLMOHHON HCIIOJIb30BaHUEM
6e30macHOCTH OCHOBHBIX TpeOOBaHUI
MH(OPMaLIMOHHON
0€301acHOCTH ¢
MIPUMEHEHUEM
MH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTUI
6.3. ITacnopT OLIEHOYHBIX MATEPHAJTIOB
Ne | HammenoBanme Temsl (pasaena) | Konrponupyemsie Buj koHTpOIS/MCIOIB3yeMble

/o

JTUCIHUIIINHEI

MJIAHUPYeMbIe
pe3yJibTaThl
o0y4yeHus B

COOTHOIIIEHUH C

pe3yJbTaTaMu
00y4eHus no
nporpamme

OLCHOYHBLIC CPEACTBA

Texymmit

IIpoMexxyTOYHBII

1. |BBexneHue B MaTeMaTU4YECKUNA
ananu3. Teopus npezaenos

OIIK731, OIIK732,
OIIK7yl, OIIK7y2,
OIIK781, OIK782

TectupoBanue |Dk3aMeH

2. |duddepennmanbHoe HCUNCTICHIE

OIIK731, OIIK732,
OIIK7yl1, OIIK7y2,
OI1K781, OIIK782

TectupoBanue |Ix3ameH

3. |WHTerpampHOE MCUUCTICHHE

OIIK731, OIIK732,
OIIK7yl, OIIK7y2,
OI1K781, OIIK782

TectupoBanue |Ix3ameH




4, |DyHKIMKM MHOTHUX TIEPEMEHHBIX OIIK731, OIIK732, |TectupoBanue |IK3aMeH
OIlIK7yl1, OIIK7y2,
OIIK781, OIIK782

6.4.011eHOYHBbIE MaTePHAJIbI JJIS TEKYIIEro KOHTPOJIS

IlpumepHasi TeMaTHKAa J10KJIAI0B

Pa3zgen aucuuniMHbI Tembl

Bonpocekl 11l YCTHOr0/MUCHbMEHHOT0 OIPoca

Pa3nea nucuuniainHbI Bonpocsl

3ananus AJ151 TECTUPOBAHMS MO JMCIHUIINHE JIJI5l OlleHKH ¢(hOPMUPOBAHHOCTH KOMIIETEHIM A
https://Ims2.sseu.ru/course/index.php?cateqoryid=514

Ecan ¢pynxmmo T (X) mosxHo mpeacraButs kak cymmy umc/ia A u 6eCKOHEUHO MaJIoii mpn X —> Xy, QyHKuMH, TO:
f(x)=A

-Yucno A ects npenen  dynkmun 1 (X) mpu X —> Xo

-OyHKIHA f (X) ABNIsieTCs OECKOHEUHO Manod npu X —> X,

- f (X) He uMeeT npezaera npu X —> X,

Eciin B HEKOTOPOI OKPECTHOCTH TOYKH X, (QYHKIHS f (X) 3aK/II04eHa Mexay AByMs QyHKIUSIMU (p(X) " l//(X) ,

HMEUMMH OMHAKOBLII npenen A npu X — X, To GpyHkuus f(x):
-Hwmeer 3nauenne | (Xo) =A

-He nmeer npepena mpu X —> X

-Ctpemurcs K HyJo mpu X —> X,

-Umeer npenen npu X —> X, paBHbIi 4

B(X)

Hycrn a(X), ﬂ(X) - OeckoHe4HO Masble Ipu X —>a H lim =22 =1. Torna (Z(X) :
x—a a(x)

-PaBHa ﬂ (X)
-DKBUBAJICHTHA ﬂ (X)
-BeckoneuHo Manas GoJiee BHICOKOTO TIOPSJIKA, YeEM ﬂ (X)

-beckoneuHo Manas 00jiee HU3KOIO nopsaka, uem ﬂ(X)

Yka:xkuTe HeBepHOe YTBEp:KIeHHE:



3uauenne npenena lim tgX pasuo:
v

X—>—+0
2

-0
-0
-—o0

-HE CyIIECTBYET

nN—x

3n
. 2
3HauyeHue npejaesna lim (1 - — paBHO:
n

-6

- 00

Cos5x
2X

3HaveHue mpeaesa Iln% PaBHO:
X

-0

-0

. 2X% 4+ X
3Havenue npeaeaa lim === paBHoO:
x—0 X

-0

-0



. 5x% +1
3uauenne npegena lm

————— paBHO:
o X3 - 2X+3

sin 3x
2X

3HaveHHe mpeaeaa lim paBHo:
x—0

N | w wN

CO8Sxy — cosTy
2

lim
Bobiuucianre *C X

-12

X3 +2x%2+x+3

3HaveHune mpeneaa lim paBHO:

X0 x* +1
-1
0
-0

IpousBoanoii pynkumun y=f(X) Ha3pIBaerTcs:



Ecau ¢pynkuus qnuddepeHuupyemMa B HEKOTOPOil TOUYKe, TO OHA B 3TOM TOYKe:
-Mmeer pa3psiB epBoro poaa

-HemnpepsiBHa

-IIpuHuMaeT 3Ha4eHue, pasHoe 0

-Mmeer pa3peiB BTOpOro poja

HenpepbiBHOCTD GyHKIMU ABJISIETCH:

-Heo6xoaumeim ycnoBueM auddepeHIupyeMocTH GyHKIMN

-JloctaTouHbIM ycnoBHeM nu(pGepeHIIPyeMOCTH QYHKITUT

-Heo0OxomuMbeIM 1 TOCTATOYHBIM yclIOBHEM IU(BPEPEeHIIPYEMOCTH GYHKIIUU
-Kpurepuem nuddepenuupyemoct GyHKIMN

Ecim Y = f(u) u U= (D(X) auddepenunpyemble (PyHKIMUH OT CBOMX APryMEHTOB, TO NPOM3BOAHASL CJIOKHOM

bynkuun Y = f((o(X)) paBHa:

-y'=(e'(x))

-y' = (p(x)

-y = i e())e'(X)
-y =1 (X)e'(x)

MpousBoanas pyuxuun y=l0gax:

, 1
_y -
xIn a
, 1
_y -
aln x
, X
_y -
Ina
, Ina
_y -
X

Me:xny nByms HyJsiMu AudpepenuupyeMoii GpyHKIIUM Bcerga Haiiiercs:
-Touxka pa3pbiBa

-XoTs OBl OJJMH HOJIb TPOU3BOAHON

-XoTst OBl OJTMH HOJIb BTOPOM MTPOU3BOTHON

-Touka nepeceuenus rpaduka ¢ ocrto OX

Juddepennnan pyHkunu paBen:

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

-dy = f"(x)dx



Kakne 3HaKu HMeIOT NpupalneHne GyHKIMHE U NpHpaleHHe apryMeHTa yobiBawoueid GpyHKIuu:
-[IpoTHBOMONOKHBIE 3HAKK

-OaMHaKoBbIE 3HAKN

-OHH paBHBI HYJTIO

-OHH COBIAAAIOT

IIpouzBoanas GyHKUUH f (X) = X% ++/X paBHa:

/(%) = 2x— /X

(%) = 2% —
- f'(x) =2x o

-f’(x):2x+\/§

FI(X) = 2X 4

2Jx

Yemy paBHa npou3BoJHAs PYHKUMHU B TOUYKeE:

-YTiy HakJIOHa KacaTelbHOH, IPOBeICHHOM K rpaduKy (QYHKIMH B TAaHHOW TOUKE
-TaHreHcy yria HaKJIOHa KacaTeJIbHOM, IPOBEICHHOM K rpaduKy (pYHKLIUH B TAHHOW TOYKE
-Kocunycy yria HakiioHa KacaTeJIbHOM, IPOBEJCHHOM K rpauKy (GYHKLIUH B TAHHOH TOUYKE
-CuHycCy yriia HakJIOHa KacaTeJbHOMU, MPOBEICHHON K rpaduKy GpyHKINU B JAHHOW TOUKE

OnpeaeanuTe yroJ HAKJIOHA K NMOJIOKHTEJLHOMY HampasJjenuio ocu OX kacaTeJbHOH K KPUBoii Y = 2X? B Touke ee ¢
abcumccoii, paBHoi 1/4:

-45°

-135°

-60°

-90°

Omnpenennre nopegenne PyHKIUN Y = 2X° + X — 1 B OKPECTHOCTH TOUKH X = —3:
-OyHKIHSA yOBIBaCT

-Oynknus Bo3pacraer

-OyHKIMs HE yOBbIBACT M HE BO3PACTAET
-DyHKIHS paBHA HYIIIO
HeonpenaesieHHbIiT HHTErPa 3TO:
-Uucno

-COBOKYIIHOCTH YHCEN

-Oynkuus

-CemeiicTBO QyHKIMI

b
Ecin somonnsiercs pagencreo 1 (X) = F'(X), 1o I f (x)dx pasen:

a



-F(x)+c

-F(b)-F(a)
-F(x)-(b-a)
-F(a)-F(b)

b

Eciiu B onpe/ie/ieHHOM HHTerpaJie j f (X)dX Bemoanuts noacranosky X =@(t), e p(a)=a; (L) =b,1o
a

MHTerpaJj npuMeT BHA:

b

- j f (t)dt

a

B

[ (o)t

a

B
[ (o) - @'(t)at

a

b

| flo®) - p(t)dt

a

YKakuTe BepHOEe PAaBEHCTBO:

J )+ p(0)dx = [ £(x)-dx— [ p(x)ax
J(F0=0(x)-dx = [ 1(x)-dx— [ (x)-dx

_ jde:M
@(X) jgp(x)-dx

-j(f(x)-(p(x))-dx=jf(x)-dx+j(p(x)-dx

Yemy paBHA NPON3BOAHAS OT HeoNpeaeJeHHOT0 HHTerpasia:
-IIpon3BoaHOM OT MOABIHTETPATBHON QYHKIHH
-[TopprHTErpaTEHON HYHKINN

-ITogpIHTErpanbHOMY BBIPAXKEHHUIO

-Tuddepenunany pyHkun

dx
HHurerpan Iﬁ paBeH:

_arcsin x+c¢

. X
arcsin—+¢
- a



1 . X
~arcsin=+c¢

_a a
1 . X
—arcsin—+c¢

_2a a

Mycts pyukuus y = f(X) HenmpepbIBHA Ha MpoMeKyTKe [8; o0), TOraa:

T f(x)dx = i f (x)dx
T f (x)dx = Mlj f (x)dx
T f (x)dx = km(f (b) - f(a))

Tf(x)dx = lim f(x)— f(a)

X—>0

b
Iycth pynknus y = f(X) nenpepbiBua B maTepBae [a; b), Torna Heco6cTBeHHBIi MATErpa I f(Xx)dx pasen:

b—&
j f (x)dx
b—&
lim j f (x)dx

b+e

lim j f (x)dx
lerr}) f(x)—f(a)

HuTerpan Isin 3XdX pasen:

.3cos3x+C

_—3cos3x+C

1c033x+C
23

—lcos3x+C
-3

X
HNurerpan ICOS(E + ngX paBeH:

-2c0sX+3x+C



-25in(5+£)+c
2 3

-Esin§+zx+c
2 2 3

-—lcos X Zlsce
2 2 3

HuTerpan .[2(1‘2X)dx paBeH:

2(1—2x)
In 2

+C

20224 C
_ ol-2%)
2 c
2In2
20224 C
5dx

Hurerpan I— paBeH:

5 X
-—tg—-+C
3g3

X
-3tg—+C
g3

I'paduxom pyHKIUH ABYX EepeMEHHBIX B 0011eM cIy4ae ABJISAETCH:

-Kpusas Ha mimockoctn OXy

-Kpusas Ha miockoctu Oyz

-Kpusas Ha mimockoct OXz

-HexoTopast 10BEpXHOCTb B TPEXMEPHOM IIPOCTPAHCTBE

Jlunueit ypoBus pyHKuuu AByx nepemeHHbIx Z=f(X,y) aBasercs:

-JIunust Ha utockoctr Oxy B KaXKJOM TOYKE KOTOPOH (YHKIHUS MPUHUMAET OJIMHAKOBbIC 3HAUCHHUS
-JIuans Ha mockoctu OyZ B KaXKA0H TOUKe KOTOPOH  (DYHKIMA NPUHIMAET OJMHAKOBBIE 3HAUCHI

-JInnus Ha miockocTH OXZ B KaXA0H TOUKe KOTOPOil  QyHKIMs IPUHUMAET OJIMHAKOBbIE 3HAUEHHS
-TeoMeTpHYECKOe MECTO TOYEK MPOCTPAHCTBa, 3a1aBaembix koopaunatamu: (X; Y; T (X, Y))

DyHKIHUSA HECKOJBLKHX NepeMeHHbIX () depeHpyemMa B TOUKe, €CIU:



-CyIiecTByIOT YacTHBIE IPOU3BOAHBIC JAHHOW (DYHKIUHU B 3TOU TOUKE
-CymiecTByeT XOTs Obl OJJHa U3 YaCTHBIX POU3BOHBIX JAHHOW (DYHKIIMU B TAHHOH TOYKE

-HacTHbIe IPOU3BOAHBIE NTaHHOH (QYHKIIMH CYIIECTBYIOT B HEKOTOPOH OKPECTHOCTH JAHHOW TOYKU M HETPEPHIBHBI B CaMOM
TOYKE

-XoTs OBl 0/1HA M3 YACTHBIX IIPON3BOJHBIX CYIIECTBYET B HEKOTOPOH OKPECTHOCTH IAHHOW TOUKH U HETIPEPHIBHA B CAMON TOUKE
JaHa pyHKIMA HecKoJbKHX NepeMeHHBIX. [Ipenen (ecjiu oH cylecTByeT H KOHE4eH) OTHOIICHHUS YACTHOIO
NnpupanieHus JaHHOH (PYHKIUM N0 HEKOTOPO# NepeMeHHOi K MPpUpallleHUI0 ITOH NnepeMeHHO P CTPeMJIeHHH
NOCJIe/IHEero K HyJII0 Ha3bIBaeTcs:

-UacTHOH IpOW3BOAHOM JaHHOH (DYHKIIMH IO COOTBETCTBYIOLICH IEPEMEHHOM

-[lonubM auddepeHnnanomM TaHHOH QyHKIMN

-I'pagrenToM maHHON QYHKINH

-[lonHbIM NpUpaneHneM 1aHHOH QyHKIUH

Moauwlii nuddepennman GpyHkuuu 1Byx nepemenubix z=f(X,y) Boruuciasiercs mo gpopmyuie:

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

-dz=27"-dx

IIpousBoanas no HanpapJaeHUu0 GYHKIUHU ABYX nepeMeHHbIX Z=(X,y) Berunciasercs no ¢popmyie:

oz oz oz

-— =—C0Sa+—COS
o ox OX

aZ ’ ’
-—=1,+12

al Y

oz o0z oz
-—=—C0Sax+—Cosf3
o ox OX
-§:QCOSaiQCOS,B
ol ox OX

e 2.2
Haiinure noJnblii nuddepenunan GyHKuun £=8nAy+ Ly :

_dz = cosxydx + 2xy dy

dz = cosxydx + dxydy

-(ycos xy +2xy? )dx + (xcos xy + 2yx?)dy
_dz = —xcosxy + 2xy°

VkaxuTe HauGoIbLIee BO3MOKHOE KOJIHYECTBO YACTHBIX NPOU3BOJAHBIX BTOPOro NOpsiaKa GyHKIUHU Tpex
nepeMeHHbIX:

-3

-6



-9

-12

JIunnu ypoBHs (PyHKIUH X%+ y2 -z=0 NMPeACTABJSIOT C000ii:

-CemeticTBO mapabor

-CemeiicTBO runepoo

-KoHnenTpudeckne okpyKHOCTH, pagiyc KOTOPBIX YBEINYHUBAETCS C POCTOM Z

-KOHHeHTpI/I‘{eCKI/Ie OKPY>KHOCTH, pagnyC KOTOPhIX YMECHBLIIACTCS C POCTOM Z

Haiinure yacTHbIe MPON3BOIHBIE (PYHKIHH ABYX IepeMeHHbIX

a—zze” +ex;§=e*”+ex
O £y

& d

%oy +}’€“;—Z=xe3+e"
o oy
LF}—E:;a';.ﬂs"l’+.a=,'x;,a—z:.a?J’+h}ha=.';c
ox y

dz

£ lyr

z=xe’ + ye'

z
—:xey+yex;a—:xe"” +e”

Ipaauent pynxunn Z=2X—Y B Touke (1;1) u B Touke (0;0):

-OTO OAMH U TOT K€ BEKTOP
-OT0 pa3HbIE BEKTOPHI
-He cymectByer

-PaBeH Hy:10

X
HanpagJienne Hauckopeiimero Bospacranns ynkmun Z = 2XY + — B Touke (2;1) 3a1aeTcsi BEKTOPOM:

-C(42)
-C(3;2)
-C(1;2)

-C(41)

6.5. OnleHoOYHbIEe MaTEePUAJIBI IS MIPOMEKYTOUHOI aTTecTalun

Don/1 BONPOCOB /1JIs1 MPOBEIEHUsI MPOMEKYTOUHOT0 KOHTPOJIsI B (hopMe IK3aMeHa

Pa3aesn 1ucuunaInHbI

Bonpocsl

BBenenue B MaTeMaTUYECKUN
ananu3. Teopus npeaenos

1. Tlpenen mocnenoBaTeNbHOCTH U Mpeaes GyHKIUH.
I'eomeTprueckast HHTEPITPETAIHS.

2. beckoneuHo Maible U 6eckoHeyHO Oonbine GyHkuu. Mx
CBOICTBA.

3. CpaBHeHHME OECKOHEUHO MAJIbIX ()YHKIUH.




©ooNe R

OcHOBHBIE TEOpPEMBI O MIpeieax.

[Ipu3nHaku cyiiecTBOBaHUs Mpejea.

beckoneunblie nipeaenbl. OAHOCTOPOHHHUE MPEIEIIbI.
3ameyaTesibHbIC MTPEACIIbI.

HenpepsiBHOCTD hyHKITMH. CBOICTBA HEMPEPHIBHBIX (DYHKITHIA.
Touku pa3pbiBa GyHKIUH.

JuddepeHnnanbHOE UCUUCIICHHE

16.
17.
18.
19.

20.

. [IpousBoaHas. Ee reoMeTpuuecKkuii CMBICIL.
11.
12.
13.
14.
15.

CBs3b MEX1y HEIPEPBIBHOCTHIO U TU(DHEPEHITUPYEMOCTHIO.
OcHoBHBIE TeopeMbl 0 TudPepeHIUPYyEeMbIX QYHKITUAX.
Jlorapudmuueckoe nuddepeHnupoBanue.
Judbdepennman Gyakmuu. CorictBa quddepenmnmana.
Ces3p muddepennmana u Ipou3BoIHON. Beruncinenue
muddepennmana.

I'eomeTrpuueckuii cmbica nuddepenimana.
[IpousBoaHkie BeicIHX MOPsakoB. [IpaBuiio Jlonurass.
Bospacranue u yosiBanue QyHKIUH.

OkcrpemyMm QyHkir. HeoOX0MuMBbIN 1 TOCTATOYHBIH
MIPU3HAKH YKCTPEMyMa.

BrInyki10cTh ¥ BOTHYTOCTh Tpaduka GyHKIuu. Toukn
neperuoa.

I/IHTCFpaJ'IBHOG HCYHCIICHHUC

21.
22.
23.

24,
25.

26.
217.
28.
29.
30.

31.
32.
33.

IlepBooOpa3Has U HEONpeAEIECHHbIH HHTETpal.

CBolicTBa HEOIPEIEIEHHOI'0 HHTETpaIa.

He3zaBucumocTb BUja HEONPEIEIEHHOr0 HHTErpajia OT BbiOopa
apryMeHTa.

Meto[ 3aMeHBl IEPEMEHHOM B HEOIIPENEICHHOM UHTETpaJIe.
Meroa MHTETPUPOBAHMS 110 YACTSAM B HEONIPEIEIECHHOM
UHTErpae.

OnpeneneHHblil UHTErpal.

I'eomeTpuueckuii CMBICI ONIPENEICHHOIO HHTETpaIa.
CaoiicTBa onpeeIeHHOT0 HHTEerpaa.

Boluncrienue onpeneseHHoro HHTerpaa.

HNHTerpupoBanue 1o 4acTsM U METOJI 3aMEHBI IEPEMEHHOM B
OINPEEIICHHOM UHTETPAJIE.

['eomeTprueckue NpUIOKEHNs ONPEAEICHHOTO HHTETpaa.
Hecob6cTBennble unTerpans! | poaa.

Heco6cTBennbie nnterpansi Il pona.

cDyHKI_II/II/I MHOT'UX MEPEMCHHBIX

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

@YHKIIMKA MHOTHX ITepeMeHHbIX. HenpepbhIBHOCTS.

Yactasie npousBoaubie. [lonnbiii nuddepennmar.
[TpousBoaHas GyHKIIMH 110 HAPABICHHUIO.

I'panuenrt.

YacTHble MPOU3BOHBIE BBICIIUX MOPSIKOB.

DKCTpeMyMbl ()YHKIIMH HECKOJIbKUX TIEPEMEHHBIX.
[Toctpoenue sMmnupudecKux GopMyia METOAOM HAUMEHBIIIUX
KBa/IpaToOB.

6.6. lIkaapl M1 KPUTEPUH OLIEHUBAHUS MO (POPMAM TEKYIIEr0 KOHTPOJISI H MPOMEKYTOYHOI

aTTecTaluu
Ilkana 1 KpUTEPUHU OlLlEeHUBAHUS
Ounenka Kpurtepuu oneHnBaHus 1J1si MEPONPUSITHIE KOHTPOJIA €
npuMeHeHHeM 4-X 0aJ11bHOM CHCTeMbI
«OTJHNIHOY OIIK731, OIIK732, OIIK7yl, OIlIK7y2, OIIK781, OIIK782
«XOpOLIOo» OIIK731, OIIK732, OIIK7y1, OIIK781

«YAOBJIETBOPUTECJILHO»

OI1IK731, OIIK7yl, OIIK781

«HEYJOBJICTBOPHUTECJIbHO)

Pe3ynbTaThl 00ydeHust He chOPMHUPOBAHBI HA TOPOTOBOM YPOBHE






