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Coaep:xanue (paboyasi nporpamMmma)

Mecro aucuuruinasl B cTpykrype OI1

[Tnanupyemsble pe3yabTaThl 00yueHHs 110 TUCHUILIMHE, 00ECTIEeUMBAIOIIUE TOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYESHHS IO IIPOrpamMme

O0BeM U BUIBI YIeOHOU pabOThI
Coneprkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE M YUCOHO-METOINYECKOE 00eCIICUeHUE TUCIIUTUTHHBI

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE

Crp.



Lenpt0 wW3yuyeHUs JUCHMIUIMHBI  sBIsSeTCS  (opMUpOBaHHE  pe3yibTaToB  OOydeHUs,
o0ecnevynBaroIuX JOCTHXKEHNE TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOM MPOTpaMMBbl.

1. MecTo aucuuninnbl B cTpykrype OII

JuctuniauHa MareMaTHyecKHii aHaiu3 BXOAUT B 0a3oByro dacTh Onoka bl./[ucniurinHbr
(Moynn)

[IpeamiecTByromue  OUCHMIUIMHBI 1O  CBS3AM  KommeTeHiui:  JluHeitHas — anreOpa,
MUKpPOIKOHOMUKA, DKOHOMHKA MPUPOJONOJIb30BaHus, TEXHOJIOTUYECKUE OCHOBBI IPOU3BOJICTBA,
OKomorus

[Tocnenyromye qUCUUIUIMHBI IO CBA3SIM KOMIIETEHUMI: Teopusi BEpOSITHOCTEN U MaTeMaTUUYECKast
CTaTUCTHKA, MaKpOSKOHOMMYECKOE  IUIAHUPOBAaHWE W NIPOTHO3MPOBAHUE, DKOHOMETPHUKA,
OKOHOMHYECKMM aHaiu3, Meroabl ONTHUMAIbHBIX pelIeHuid, MeTroabl MOJAEIUpPOBAaHUS U
MIPOTHO3UPOBAHUS B SKOHOMUKE

2. Ilnanupyemblie pe3yabTaTbl 00yUYeHHs MO AUCHHUILUIMHE, 00ecneuynBAKOIIMeE JOCTUKEHNE
IUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUs M0 MPporpaMmme

Nzyuenune aucrumnianael MareMaTuyeckuii aHaliu3 B 00pa30BaTEIbHON MporpaMMe HarpaBJeHO
Ha popMUpPOBaHUE y 00YHAIOIINXCS CIEAYIOIUX KOMITETECHITHI:

Oo0wmexyabTypHble Komnerenuuu (OK):
OK-8 - CIIOCOOHOCTHIO HCIOJIB30BaTh 0a30BbIE MOJOKEHUSI MATEMATUKHU, €CTECTBEHHBIX,
T'YMaHHUTAPHBIX U SKOHOMUYECKHX HAYK MPH PEIICHUH COLMAIBHBIX M MPO(PECCHOHATIBHBIX 3324

[Inanupyemsie ([l1anupyemblie pe3yabTaThl 00y4eHHS MO TUCHUTIIHHE
pe3yNbTaThI
o0OyueHus 1o
nporpamMme

OK-8 Bnagets
3HaTh Ymerb
(MMETh HABBIKH)

OKS831: maremarnueckuit |OK8yl: npumensts 3Hanus |OK8B1: HaBbikamu

anmapar, HeOOXOIUMBIH  |MaTeMaTHKH, Ui aHaJIU3a [IPaKTUYECKUX PacyeToB U
IS peTLeHUS 1 00pabOTKH pe3yabTaToOB |OMpPEaesICHIS] OCHOBHBIX
npo¢eCCHOHATBHBIX 33J1au |IPU PELICHUU napamMeTpoB U
poeCCHOHATBHBIX 33J1ad  |KOJMYECTBEHHBIX
XapaKTepUCTHK MPOLIECCOB B

npodecCuoHaANTbHON

JeSITENIbHOCTH
OK&832: 6azoBbie OK&8y2: ucnonb3oBaTh OKS8B2: HaBpIKaMu
MOJIOKEHUS Y METOJbI  [3HAHMSI €CTECTBEHHBIX, MPUMEHEHHUs 0a30BBIX
€CTCCTBCHHBIX, T'yYMaHUTapHbIX, 1 MOJIOKEHUN €CTCCTBCHHBIX,
T'YMaHUTapHBIX U SKOHOMHMYECKUX HAYK B T'YMaHUTapHBIX U
OKOHOMHYCCKUX HAYK IIPpHU O3HABATEILHOU U OKOHOMHYCCKUX HAYK;
pEIIeHNH COLIMATBHBIX U [MpodeccuoHaNnbHON METOJJaMH OTpeIeICHHUS
poeCCHOHATBHBIX 33/1a4 |AeITEeTbHOCTH COIMATTLHO-IKOHOMHYECKUX

MoKa3aTesei npu pereHnn
COIMATBHBIX U
npodeccnoHaNbHBIX 33724

3. O0beM U BUABI y4eOHOIl padoThI
Y4eOHbIM MJIaHOM MPeTyCMaTPUBAIOTCS CIIEIYIOIINE BU/IbI Y4eOHOM paboThI MO TUCHUIUINHE:

QOunas popma o0yueHust

Bcero uac/ 3.e.
CemMm 2

KonTakTHas paborta, B TOM 4Hce: 74.4/2.07

3aHATHSA JIEKIIMOHHOI'O TUIIA 36/1

Buabl yueOHol padoThI




3aHATHA CCMHUHApPCKOI'o TUIla

36/1

NunuBunyanpaast kontaktHas pabota (MKP) 0.4/0.01
I'pynmoBast kontakTHas padora (I'KP) 2/0.06
CamocrosTenpHas pabora: 51.6/1.43
ITpomexxyTodHas aTTecTanus 18/0.5
Bua npoMexxyTouHOM aTTecTaiuu:

OK3aMeH OK3
OO61mmas TpynoeMKocTh (00beM yacTu 00pa3oBaTeIbHON

nporpammsl): Yacer 144
3a4yeTHbIC eUHUIIBI 4

3aounas popma oOyueHust

Buanbi yueoHoii padboThl

Bceero gac/ 3.e.

Cem 2
KoHTtakTHas paboTa, B TOM YHUCIIE: 14.4/0.4
3aHATHUS JEKIIMOHHOTO TUTIA 4/0.11
3aHATUSL CEMUHAPCKOIO TUIIA 8/0.22
WnpuBunyanbHas koHTakTHas padora (MKP) 0.4/0.01
['pynmnoBas konTakTHas pabora (I'KP) 2/0.06
CamocTtosaTenbHas padora: 122.6/3.41
[IpomexyTounas arTecTanus 7/0.19
Bua npomexyTo4HOU arTecTanuu:
DK3aMeH OK3
O6mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpaMmsl): Yacel 144
3aueTHbIC €AMHUIIBI 4

4. Conep:kanue THCHUILTHHBI

4.1. Pazoenvl, memvl OUCUUNTIUHBL U 6UObL 3AHAMUIL:
TemaTudeckuii 1aH AUCIUTUTMHBI MaTeMaTuuecKUil aHaJIU3 TPEICTAaBIICH B TaOIHIIE.

Pa3)1e.111,1, TeMbl JUCHMILIMHBI M BUJbI 3AHATHH

Ounas gopma

KonrakTHas pa6ora 2 Ilnanupyemble
3ansTus Z pe3yJabTaThbl 00y4eHHs B
Ne HaumeHOBaHHe TeMbI g [ceMuMaperoro o g g cooTHOIEHMH ¢
n/m (pa3aena) IUCHMIIMHBI g Tuna = | < |8 ‘S pesyabraramu
) g . = = [ 2 =9 00yueHus1 Mo
= SEEw = o0pa3oBaTeIbHOM
= 3 &) nporpaMmme
1 BBeneHne B MaTeMaTHUECKHI 8 8 12 OK&831, OK832, OK8yl,
" |lananu3. Teopus npeaenon OK8y2, OK8gr1, OK8B2
2 HuddepennnansHoe 8 8 12 OK&831, OK832, OK8yl,
" [ucuucnenue OK8y2, OK8gr1, OK8g82




HNuTerpanbHOe HCUKCIICHUE OK831, OK832, OK8yl,
3 12 12 15.6 OK&8y2, OK8s1, OK8B2
4 OYHKIIMY MHOTUX 8 8 12 OK831, OK832, OK8yl,
" |mepeMeHHBIX OK&8y2, OK8gs1, OK8gB2
Kontposnb 18
Hroro 36 | 36 | 04 | 2 [51.6
3aounas popma
KonrakTHas pabora = ILnanupyemble
3ansarus E pe3yJabTaThl
CeMHHAPCKOI0 5 = o0y4eHusi B
Ne HaumeHnoBaHue TeMbl = THIIA A a | & | coorHomenuu c
/1 (pa3neia) TMCHUNIHHBI g T ow = < | g ‘S pe3yJbTaTamMu
= E E = = § = o0yueHus no
- 8 o0pa3oBaTeIbHOM
= ” nporpamme
Bgenenne B MaTeMaTHYECKUHM OK831, OK832,
L aHanus. Teopus npeaeson 1 2 30 |OK8yl, OK8y2,
' OK8g1, OK882
HuddepennnansHoe OK&831, OK832,
2. |ucuucnenue 1 2 30 |OK8yl, OK8y2,
OKS8g1, OK882
HuTterpanbHoe UCUUCICHUE OKS&831, OKS832,
3 1 2 326 OK8yl, OK8y2,
OKS8s1, OK882
OYHKIIMM MHOTUX MTEPEMEHHBIX OKS&831, OKS832,
4 1 2 30 OKS8yl, OK8y2,
OKS8g1, OK8g2
KonTtpouns 7
Hroro 4 | 8 | 04 [ 2 [12256
4.2 Cooepircanue pazoenoe u mem
4.2.1 KonrakTHas padora
TemaTnka 3aHATHI JIEKIIMOHHOTO THUIA
HaunmeHnoBanmne TemMbl
Buj 3ansitus
Neri/mt (pa3nena) . TemaTnka 3aHATHA JJEKIHOHHOI0 THIIA
JIEKIIMOHHOT0 THUIA
AHCHUTLINHBI
1. |[BBencnue B [Tonsatue MmuoxecTBa. Onepanuu Haj
MaTeMaTUYeCKHUI MHOXecTBaMU. CTaHIapTHBIE YHUCTIOBBIC
aHanu3. Teopus MHOKecTBa. Beimykiieie MHOXKecTBa. [loHsaTHE
MIpeieioB JeKUus OKPECTHOCTH TOYKU. DYHKITMOHATbHAS
3aBucuMocTh. CBolicTBa QpyHKIuil. ['paduku
OCHOBHBIX 2JIEMEHTapHbIX QyHKIUN. OyHKINN
CIpoca U MPEAJIOKEHUSI.
[TocnenoBarenbHOCTS. [Ipenen
MOCJIeI0BAaTEILHOCTH U €ro cBoiicTBa. [Ipenen
JN— ¢dbynkumnn. beckoHeyHbIe 1 OHOCTOPOHHHE

npenesbl. beckoHeuHo Malbie U OECKOHEYHO
Oonpiue GyHKINH, UX CBOMcTBA. (CBOWCTBA
IIPENIETIOB.




JIEKIIHS

[Ipusnaku cymiectBoBanus npenaeina. [lepsoiil u
BTOpOI‘/JI 3aMCUAaTCIIbHBIC TTPCACIIbI.
Brruucnenue npenenoB GyHKITUN, CTOCOOBI
PACKpPBITHUSI HEOTIPEICTICHHOCTEH.

JIEKIHS

HenpepbsiBHOCTS (DYHKITUH B TOYKE M HA
otpeske. CBOMCTBA HEMPEPBHIBHBIX (DYHKITHIA.
Touku pa3pbiBa, NX KIACCUPUKAIIUS.

HuddepennnansHoe
WCYHUCIICHUE

JCKIHUA

[IpousBonHas GYHKIIUU, €€ TEOMETPUUSCKUN
cMbicil. [IpaBuia BeIYKMCIIEHNS IPOU3BOIHBIX.
OcHoBHBIE TEOpeMBbI AU PepeHIINATHHOTO
ucuucienus: reopemol @epma, Pors,
Jlarpanxa.

JCKIHUA

HccnenoBanue GpyHKIMH CpeicTBAMU

i epeHIMaTbHOTO HCYUCICHHS. Y CTIOBUS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
¢ynkuuu. HeoOXoquMeblil 1 J0CTaTOYHBIC
PHU3HAKU CYIICCTBOBAHUS SKCTPEMYMa.
Beimykiocts Gpynkiuu. Touku nepernda
rpaduka GyHKIUU. ACUMITOTHI Tpaduka
¢bynakuu. OO0miast cxema uccae10BaHus

(GyHKIHN.

JIEKIAS

[IpousBonubie BoicmUX nopsiakos. [IpaBuio
Jlonurans. Auddepennman GpyHKIuM 1 ero
reoMeTpuyeckuii cmpica. CBoKcTBa
muddepeHmmana.

JCKIHUA

OKOHOMHYECKHUH CMBICII IIPOU3BOJHOM:
IIpEEIIbHBIE U3/IEPKKU IIPOU3BOCTBA,
UIACTUYHOCTh (QPYHKIMH cIIpoca U
IPEITI0KEHUS.

HHurerpansHoe
HCUYHUCIICHUE

JCKIHUA

[TepBooOpasnas, ee cBoOiicTBA.
HeonpeneneHHbIi HHTErpai U €ro CBOMCTBA U
TE€OMETPUUYECKUN CMBICII.

JICKIOUA

OcHOBHBIE METOIbI UHTETPUPOBAHUS
(HeTmocpeICTBEHHOE NHTETPUPOBAHNE,
WHTETPUPOBAHUE 110 YACTSAM, HHTETPUPOBAHUE
TTOJICTAHOBKOM ).

JICKIOUA

OmnpeneneHHbIil HHTErpal, ero
reoMeTpuyeckuii cmpicia. OnpeneneHHbIN
MHTErpal Kak (pyHKIMS BEpXHETo Mpeena.
Teopema HeroTona-JleliOnuma. CoiicTBa
OINIPEACIEHHOr0 HHTErpaa.

JICKI U

I'eomeTprueckue MpUIOKEHHS ONPEAEICHHOTO
uHTerpana. HecoOcTBeHHBIC MHTETPAITBI
MIEPBOTO U BTOPOTO POAA.

@yHKIINA MHOTHX
IIEPEMEHHBIX

JICKI U

[TonsiTHe PyHKIMY MHOTUX IT€PEMEHHBIX.
I'paduk GyHKIMN MHOTHX MTEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (DYHKIIUU MHOTHX
NIEPEMEHHBIX.

JIEKIUS

YacTHbIe TPOU3BOAHBIE U TIOJIHBIN
muddepeHman GyHKIMH MHOTHUX
nepeMeHHbIX. [Ipor3Bo/IHAS 110 HAITPABICHHIO.




JIEKIIHS

I'pagueHT GyHKIMN MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (DYHKIIUYA MHOTUX ITEPEMEHHBIX.
JlocTtaTouHOE yCIIOBHUE 3KCTpeMyMa (pyHKIHUU
JIBYX IEPEMEHHBIX.

*IeKuMM W WHbIe y4eOHBbIE 3aHATHS, MPEIyCMATPUBAIOIIME MPEHUMYILECTBCHHYIO Iepenady y4deOHOM
UHPOPMALIMU TEAArOTMYECKUMH PAOOTHUKAMHM OpraHu3auuu U (WId) JULaMM, [PUBIEKaEMbIMU
OpraHu3aiyen K peaau3auu 00pa30BaTeNbHBIX MPOrPaMM Ha MHBIX YCIOBHSX, 00YYaIOIIMMCS

TemaTnka 3aHATHII CEMHUHA

CKOIr'o THIIa

Neni/m

HaumeHoBaHNe TeMbI

(pa3aeJa)
JMCIUTIJINHbI

Bun 3ansrus
CeMHHAPCKOro THHA®*

TeMaTuka 3aHATUA CEMHUHAPCKOIo TUIIAa

BBenenue B
MaTeMaTHUYCCKUU
a"Hanms. Teopust
MpEIEIoB

IMPAKTUYCCKOC 3aHATHUC

[Tonsitue MHOKecTBa. Onepany Haj
MHOkecTBaMU. CTaHIapTHBIE YHCIIOBBIC
MHOecTBa. Beinmykible MHOkecTBa. [lonsTie
OKPECTHOCTH TOUYKU. DYHKIIMOHAIbHAS
3aBucuUMOCTh. CBoiicTBa Qpynkuumii. ['paduku
OCHOBHBIX JJICMEHTapHBIX (DYHKITUH.
DYHKIMHU CIIPOCa U NPEIJIOKEHUS.

IMPAKTUYCCKOC 3aHATHUC

[TocnenoBarenbHOCTS. [Ipeaen
MOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
[Ipenen pynkuwn. beckoHneunsie n
OJIHOCTOPOHHUE TpeAeiibl. beckoneuHo
MaJible ¥ 0ECKOHEYHO OoubIne (HYHKIMU, HX
cBoiictBa. (CBOWCTBA MPEJEIIOB.

MPAKTUYICCKOC 3aHATUC

[Ipu3naku cymectBoBanus npeaena. llepssiii
Y BTOPOW 3aMeYaTeIbHbIC PEIETbI.
Boruncnenue npeaenoB GyHKIIH, CTOCOOBI
PACKPBITHSI HEONTPEAEIEHHOCTEH.

MMPAKTUYICCKOC 3aHATUC

HenpepbIBHOCTh QYHKIIMU B TOUKE U HA
otpe3ke. CBolicTBa HENPEPBIBHBIX (PYHKLINH.
Touku pa3pbiBa, X KJIacCU(PUKALIKS.

Huddepenunansaoe
WCYHCIICHUE

MPAKTUYICCKOC 3aHATUC

[IpousBonHas GyHKLIUHU, €€ reOMeTPUUYECKUN
cMbIcil. [IpaBuia BEIYMCIIEHHSI TPOU3BO/IHBIX.
OcHoBHBIE TeopeMbl AU PepeHIINATBHOTO
ncuucienus: reopeMmsl Oepma, Pors,
Jlarpanxa.

IMPAKTUYCCKOC 3aHATHUC

UccnenoBanue GhyHKIMHM CpeCTBAMU

g hepeHIMaTbHOTO UCYUCTIEHUS. Y CIIOBHS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
¢dbyaku. Heo6XoauMBlil 1 oCTaTOYHBIE
MIPU3HAKH CYIIECTBOBAHHS SKCTPEMyMa.
Breimyknocts GyHkmun. Touku nepernda
rpaduka QyHKIMH. ACUMOTOTHI rpaduka
¢ysakuu. OO01Ias cxema Hcciae10BaHus

GyHKIUH.

IMPAKTUYCCKOC 3aHATHUC

[IpousBoaHblie BeICIIMX NOpsiAKOB. [IpaBuio
Jlomurans. quddepenunan GyHKIHHA U €T0
reomeTpuyeckuii cmpica. CBolcTBa
nuddepennmana.




DKOHOMHUYECKHI CMBICIT POU3BOTHOM:
NpeaeSIbHbIE U3AEPKKU IIPOU3BOICTBA,

MPaKTUYECKOE 3aHATHE
3aCTUYHOCTH (DYHKIUU CIIpOca U

IIPEITIOKEHUSL.
3. |UHTrerpaibHOE [TepBooOpasHas, ee CBOMCTRA.
HCUYHUCIICHUE IpaKkTH4YecKoe 3ansaTue |HeompeneneHHBIN HHTErpail U €ro CBOMCTBA U

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

OCHOBHBIE METOIbI UHTETPUPOBAHUS
(HermocpeICTBEHHOE HHTETPUPOBAHNE,
WHTETPUPOBAHUE TI0 YACTSIM, UHTETPUPOBAHUE
MOJICTAHOBKOI).

IIPAKTUYCCKOC 3aHATHUC

OnpeneneHHblil HHTErpa, ero
reoMeTpuyecKuil cMbici. OnpeneneHHbIil
MPAKTUYECKOE 3aHATHE |MHTErpajl Kak (QYHKIUS BEPXHETO Mpeaea.
Teopema HproTona-JIetiOnuma. CoiicTBa
OIpPEEIEHHOr0 HHTErpaa.

FGOMCTpI/I‘ICCKI/Ie IMPHUIIOKCHUA
MPAKTUYCCKOC 3aHATUC |ONPCACIICHHOTO MHTCIpaJia. HecoOcTBennbie
HHTCTPaJibl IICPBOIO K BTOPOI'o poJa.

4. |OyHKIMH MHOTUX [TonsiTHe PyHKIUYU MHOTUX ITEPEMEHHBIX.
TepEMEHHBIX I'padux KIIUU MHOTUX TIEPEMECHHBIX.
P MIPaKTUYECKOE 3aHATHE pagu yu p
[Ipenen u HenmpepbIBHOCTH (DYHKIIUU MHOTHX
NIePEMEHHBIX.

YacTHbIE IPON3BOIHBIE U TIOJIHBIN
muddepeHman GyHKIIHT MHOTHX
nepeMeHHbIX. [IponsBoaHas mo
HaIpaBJICHUIO.

IMPAKTUYCCKOC 3aHATHUC

I'pagueHT GyHKIIMKM MHOTUX MTEPEMEHHBIX.
DKCTpeMyM (PYHKITMHM MHOTHX MEPEMEHHBIX.
JloctaTouHOE yCIOBHUE SKCTpeMyMa (pyHKIIUU
JIBYX TEPEMEHHBIX.

MPAKTUYICCKOC 3aHATUC

** ceMUHapbl, MPAKTUYECKUE 3aHATUS, MPAKTUKYMBI, JJabopaTOopHble pabOThl, KOJJIOKBUYMBI U HHBIE

AQHAJIOTUYHBIE 3aHATHS
HNuas konTakTHasi padora

ITpu npoBenenun yuebHbIx 3anaTuil CI'DY obecnednBaeT pa3BuTHe y 00yUYaIOIIMXCS HABBIKOB
KOMaHAHOM pPalOThl, MEXKIMYHOCTHOW KOMMYHMKAIUHM, TNPUHATHS pELICHUH, JTUAEPCKUX KadecTB
(BKJIIOUAst IpU HEOOXOAMMOCTHU MPOBEACHNE HHTEPAKTUBHBIX JIEKLIUH, TPYIIOBBIX TUCKYCCHUI, pOJIEBBIX
UTp, TPEHUHIOB, aHAJIU3 CUTYalluil 1 UMUTALIMOHHBIX MOJIEJIeH, MpenojaBaHue TUCIUILIMH (MolyJiel) B
¢dopMe KypcoOB, COCTaBIEHHBIX HAa OCHOBE pe3yJbTaTOB HAy4YHBIX HCCIEIOBaHUN, INPOBOJANMBIX
OpraHu3alfel, B TOM 4Hciie C YUeTOM PEerHOHaIbHBIX OCOOCHHOCTEN NMpodeccCHOHANbHON NesTeIbHOCTH
BBIITYCKHUKOB U IOTPEeOHOCTEN paboTonaTeneil).

@®opMBl U METO/ABI MPOBENEHUS WHOM KOHTAKTHOM pabOThl MpHUBEACHBI B MeTonnyeckux
yKa3aHHsX TI0 OCHOBHOM NpodeccHoHanbHOM 00pa30BaTeIbHOM MporpamMmme.

4.2.2 CamocTosiTeJibHasi paboTa

Neni/m | HaumenoBanue Tembl (pa3aesia) IMCUMILIHHBI Bua camocrosiTeqibHOM padoThI ***
1 BBenenne B MaremaTuueckuii anaims. Teopust - BRITIOTHEHHE JOMAIIHUX 3aIaHuH
MIPEJEITIOB - TECTUPOBAHUE
- BBITIOJIHEHUE JOMAITHUX 33TaHUN

2. n CPCHIHAJIBHOC NCUNCIICHUC
I[ (bq) PeHIL - TCCTUPOBAHUC

- BRITIOTHEHHE JOMAITHUX 3aJaHuH

3.  |UuaTerpanpHOE HCUYHCITICHNE
- TECTUPOBaHUE




- BLIOJHEHHE JOMAIHUX 3aJaHUI

4. |DyHKIMHM MHOTHX EPEMEHHBIX
- TECTUPOBaHUE

*** camocTosTEeNbHAs paboTa B ceMecTpe, HAlMCAaHHWE KYPCOBBIX pPalOOT, JOKIJIAIOB, BBHITIOJHCHHE
KOHTPOJIbHBIX PaboT

5. MaTepnaﬂbno-TexnnquRoe H yqeﬁno-MeTonnqeckoe odecrneyeHue JAUCHUIIJINHBI

5.1 JIuteparypa:

OcHoBHasi JiuTEepaTypa
Makapos, C.J. Beiciias maremaTrika: MaTeMaTHYECKUA aHAIM3 U JIMHEHHAs anredpa : yudeOHoe mocooue /
Makapos C.M. — MockBa : KuoPyc, 2021. — 320 c. — ISBN 978-5-406-07864-8. — URL.:
https://book.ru/book/938335
Kpemep, H. III. Maremaruyeckuii ananu3 B 2 4. Yacte 1 : yueOHMK M mpakTtukym ais By3os / H. M.
Kpemep, b. A. Ilyrko, 1. M. Tpummn ; orBerctBeHHnlii pemaktop H. III. Kpemep. — Mocksa :
WznarensctBo FOpaiit, 2020. — 244 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-02017-5. — Texkcr
: antektpouHbIi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451894
Kpemep, H. III. Maremaruueckuii ananu3 B 2 4. Yactp 2 : yueOHUK M mpakTuKym ans By3oB / H. III.
Kpemep, b. A. Ilytko, 1. M. Tpummn ; orBerctBeHHbl penakrop H. L. Kpemep. — Mocksa :
UznatensctBo FOpaiit, 2020. — 389 ¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-02019-9. — Texkcr
: anexTpounbiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451895

JonoiHUTeILHAS JTUTEpPaTypa
Makapos, C.J1. MaTemaTuka AJisi 5KOHOMHUCTOB (MaTeMaTU4YeCKHI aHaTu3 U JIMHEWHas anreopa). 3aJauHuk

: yue6HOe mocobue / Makapos C.M., Mumenko M.B. — Mocksa : KuoPyc, 2018. — 358 c. — (ans
6axanaBpoB). — ISBN 978-5-406-06423-8. — URL.: https://book.ru/book/930056

5.2. Hepeqeﬂb JIMIHECH3UOHHOT0 IPOrpaMmMHOTo odecrneyeHus
1. 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 (una. momns3.)

5.3 CoBpeMeHHbIe npogeccHOHANbHbIE 0a3bl JAHHBIX, K KOTOPHIM o0ecne4nBaeTcsi J0CTYII

00yyarImuxcs

1. IlpodeccuonanbHas 6a3a qanHbIX «MHbOpManMoHHbIE cucTeMbl MUHHCTEPCTBA 3KOHOMUYECKOTO

pasButus Poccutickoit ®enepanuu B cetu Muatepuer» (Ilopran «Odunmansuas Poccus -

http://www.gov.ru/)

2. lIpoeccuonanphas 6a3a naHHbIX «PHUHAHCOBO-IKOHOMHYECKHE TToKa3zaTenu Poccuiickoit

®denepannn» (Opunmanbubiii caiit Munucrepersa punancos PO - https://www.minfin.ru/ru/)

3. IIpodeccuonanpHas 6a3a nanubix «OdunnansHas cratuctuka» (OdunnanbHbii caiit denepanbHON

CITyOBI TOCYAapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. HHopMaNMOHHO-CIPABOYHbIE CHCTEMbl, K KOTOPbIM o0ecne4nBaeTcsi [JOCTYI

00y4aromuxcs
1. CnpaBouno-npaBoBas cuctema «KoncynpranT ITmroc»
2. CnpasouHno-nipaBoBas cuctema «['APAHT-Makcumym»

5.5. CnenuajabHble MOMEIEHUS

VYueOHble ayAUTOPUH [T IPOBEACHUS KommiekTsl yueHnueckoit medenu
3aHATUHN JTEKIMOHHOTO THIA MynbTUME TMITHBIA TPOEKTOP



https://www.minfin.ru/ru/

Jlocka
OKpaH

YueOHbIe ayAUTOPUH IS POBEIACHUS KowmrmiekTsl yueHnueckoit medenu

IPAKTUYECKUX 3aHATUHN (3aHATHH MyJbTUME IUIHBIA IPOEKTOP

CEMHHApPCKOro THUIIA) Hocka

OkpaH

KomnbroTepsl ¢ BbixosioM B ceTh «MHTEepHET» 1 DUOC
CIoy

VY4eOHble ayIUTOPUH JJIs TPYNIOBBIX U KommuiexkTs! yueHnueckon medenu

WHJUBHIYAJIbHBIX KOHCYJIBTALMN My TUME IMIHBIA TIPOEKTOP

Jlocka

OkpaH

KomnbroTepsl ¢ Bbixos10M B ceTh «MHTEepHET» 1 DTOC
CIoy

Y4eOHble ayIUTOPUH AJIsl TEKYIIEro KOHTpouist [KoMITIeKThl yueHndeckoit Mebenu

Y IIPOMEKYTOUYHOH aTTeCTALluU My TUME IMIHBIA IPOEKTOP

Jlocka

OKpaH

Kommnbrorepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DNOC
CIoy

[TomereHus 41T CaMOCTOSTENIBEHOM padoThl  |KoMIIIeKkThI yueHHYeCKO# Mebenn

MynbTUMEIUITHBINA 1 TPOEKTOP

Jocka

OKpaH

Komnreroteps! ¢ BbIxos10M B ceTh «MHTepHeT» 1 DNOC
CI'oy

[Tomemienus nyst XpaHEeHUs 1 KomruiekTsl crieninanu3upoBaHHON MeOenu Jist
npoUIAKTHIECKOTO 00CTYKUBAHUS XpaHeHus: 000pyI0BaHUS
000pyTI0BaHUS

I[J'ISI IMPOBCACHU A 3aHATUH JICKIUOHHOTI'O THIIA UCITOJIB3YIOTCSA ACMOHCTPALIUOHHOC O60pY)IOBaHI/IC
u y‘-I€6HO-HaFJI$II[HBI€ mocoOus B BUC MPC3CHTAIIMOHHBIX MAaTCPUAJIOB, O6€CH€‘II/IBaIOHII/IX TEMATUYCCKUC
HWIJUTIOCTpAalu.

5.6 JIaGopaTopuu u 1adopaTopHoe 000py10BaHHe

Jlaboparopus KomriekTsl yueHndeckoii Medenu

MH(pOPMaLMOHHBIX MynbTUMEANIHBIA TPOEKTOP

TEXHOJIOTHUH B Jocka

npodeccuoHanbHOM OKpaH

JIeITEeIbHOCTU Kommnsroreps ¢ BeixosioM B ceTh «MHTEpHET» 1 DNUOC CI' DY
JlabopaTopHoe o0opya0oBaHue

6. ®OH/ O1LIEHOYHBIX CPEACTB MO AUcUUILINHe MaTeMaTHYeCKUil aHAIu3:

6.1. KOHTpo/IbHbIE MEPONPUSITHS 110 TUCIUTIIMHE

®dopMa KOHTPOJIS OT™MeTHTH
Bua xonTpoas HYyzAHOoe
3HAKOM
«+»
Texymuit KOHTPOJIb OneHka J0KJIa10B
Y CTHBIN/TTMCEMEHHBIN OTIPOC
TectupoBanue +
[IpakTrueckue 3agaun -
OneHka KOHTPOJIBHBIX padoT (11 3a04HON
(hopMbI 00yUeHHST)




| ITpoMeKyTOUHBINM KOHTPOJIb |91<3aMeH | + |

Ilopsinok nmnpoBeAeHHs] MeEPONPHATHH TeKyWIero W IMPOMEXYTOYHOr0 KOHTPOJIS
onpenaesiercs MeToan4ecKMMH YKa3aHUSIMM 110 OCHOBHOI npodeccuoHalbHOI 00pa3oBaTeIbLHOM
NporpamMmMe BbICIIEro 00pa3oBaHus, yTBepkIeHHBIMH Y4eHbIM coBeToM PI'AOY BO CI'J9Y Nel4
ot 31.03.2021r.

6.2. Ilnanupyemble pe3yabTaThl 00yUeHHs MO IMCUHHUILINHE, 00ecleYHBAKOIIUEe JOCTUKEHNEe
IUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 MPOrpaMmme
Oo61mekyabTypHble Komnerenuu (OK):

OK-8 - crmocoOHOCTBIO HCII0/IL30BaTh 0a30BbIE MMOJIOKEHHUS MaTE€MaTUuKH, €CCTCCTBCHHBIX, 'YMAHUTAPHBIX U
9KOHOMHYCCKUX HAYK IMPHU PCHICHUN COUAJILHBIX U HpO(beCCI/IOHaJIBHbIX 3aga4

[Inanupyemsie  ([lanupyemble pe3yJibTaThl 00y4eHUsl 110 JUCHUTIHHE
pe3yJIbTaThl
00yJeHus 1o
IporpaMMme
3HaTh YmMmetb Brazers
(MMeTb HaBBIKN)
[Toporossrit OKS&831: maremarnueckuit |OK8yl: npumensars 3Hanus |OK8B1: HaBbikamu
anmapar, HeOOXOIUMBIH  |MaTeMaTUKH, JAJIS aHajJIHu3a [IPaKTUYECKUX PacyeToB U
JUISL peLIeHUs 1 00pabOTKH pe3ynbTaToOB |OMPEESIEHUsI OCHOBHBIX
npoeCCUOHATIBHBIX 3aJ1au |[IPU PELICHUU apamMeTpoB U
poheCCHOHATIBHBIX 3a/1a4 |KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOLIECCOB B
po(hecCUOHATLHOM
JIeSITeIbHOCTH
[MoBeimennsi  |OK832: 6a3oBbIe OK&8y2: ucnonp3oBaTh OKS8B2: HaBbIKaMu
MIOJIOKEHUST U METOJIbI 3HAHUS €CTECTBEHHBIX, |IPUMEHEHUs 0Aa30BBIX
€CTECTBEHHBIX, I'YMaHUTapHbIX, U MI0JIO’KEHUHN €CTECTBEHHBIX,
I'YMaHUTapHbIX U 9KOHOMMUYECKHX HAYK B I'YMaHHUTapHbIX U
SKOHOMMYECKUX HAYK IIPU |[103HABATEIbHON U SKOHOMMYECKUX HAYK;
pELIEHNH COLMANBHBIX U |pOodeCCHOHATBLHON METOJaMH OIIPEIEICHHUS
npodeccnoHaNbHbIX 33Ja4 |AeSATEIbHOCTH COLIMAJIbHO- YKOHOMUYECKHUX
NIOKa3aTeNel IIPY peIeHNN
COLIMATIBHBIX U
npodecCuoHaIbHBIX 3a71a4

6.3. IlacnopT OLlEHOYHBIX MATEPHAJIOB

Ne HaunmenoBanue TemMmbl Konrtpoanpyembie | Bux KOHTpoO/Is/MCIIO/IB3yeMbIe OLICHOYHBIE
n/n | (pasgena) IMCUMIJIMHBI IUIAHMpYyeMble Cpe/cTBa

pe3yabTaThbl 00y4eHHust
B COOTHOILIIEHUHM C

pesyJbTaTamu Texymmi IIpoMe:xxyTOYHBII
o0yuyeHus o
nporpamme
1. Bgenenue B OKS831, OK832, OK8yl, |TectupoBanue |Ik3ameH

Maremaruueckuii ananmmuz. |OK8y2, OK8s1, OK8B2
Teopust mpenenon

2. Huddepenunansuoe OKS&831, OK832, OK8yl, [TectupoBanue |Ox3ameH
HCUYMCIICHUE OKS8y2, OK881, OK8B2

3. Nurerpansuoe ucuucnenne |OK831, OK832, OK8yl, [TectupoBanue |Ix3ameH
OK8y2, OK8gsl1, OK882

4. OYHKIIMY MHOTUX OK831, OK832, OK8yl, |TectupoBanne |Dk3ameH
IIEPEMEHHBIX OK8y2, OK8g81, OK8B2

6.4.0neH0YHbIC MaTEePHAJIBI VI TEKYIEro KOHTPOJIs




3amanus AJ151 TECTUPOBAHMS M0 JMCIHUIIMHE /15l OLEHKH C(POPMUPOBAHHOCTH KOMIIETEHIM A
https://Ims2.sseu.ru/course/index.php?cateqgoryid=514

Ecan ¢pynknuiwo f(X) MOMKHO IpeACcTaBUTh KaK CyMMY YHcia A U 0eCKOHEYHO MaJIOH pu X — X,
¢dynkuum, To:

-f(x)=A

-Uucno 4 ectb npenen  ¢yukuun f(X) mpu X — X,
-Oynkuusa f(X) sBisercs 66CKOHEYHO MaJlon Ipu X — X,
- f(X) He mmeer nmpexena mpu X — X,

Ec/iiu B HeKOTOPO# OKpPecTHOCTH TOYKH X, ¢QyHknusa f(X) 3akiaoueHa Mexay AByMs GyHKUHSAMH

o(X) 1 w(X), MMEIOIIMMHU OJUHAKOBBIH npegen A npu X — X,, 70 pynkuus f(X):
-Umeer 3nauenne f(X,)=A

-He nmeer npenena npu X — X,

-CtpeMuTcs K HyJII0 IpH X —> X,

-Mmeer npenen npu X — X, , paBHbIA 4

B(x)

Iycrs a(X), B(X)- Geckoneuno Majapie mpu X —a u lim ) =1.Toraa a(x):
X—a (04 X

-Pagna [ (X)

-Dksusanentna [(X)

-BeckoneuHo Manas Gosee BhIcOKoro mopsika, uem [3(X)
-BeckoHeuHo Manas 6onee Hu3KOrO nopsizika, ueM [ (X)

YkaxuTe HeBepHOe YyTBepP:KIeHue:

sin X
- lim——=1

x—0 X

3Hauenue npexeaa lim tgx pasno:

X—>—+0
2


https://lms2.sseu.ru/course/index.php?categoryid=514

-HE CYILIECTBYET

) 2 3n
3navenne npegena lim [1-—| pasuo:
n

n—oo

-6

- 00

2

3HaueHue nmpeaesia Iim0 paBHO:
X—

-0
- 00
-1
-2

. 5x*+1
3nauenue npenena lim ———— pasHo:
xon X —2X+3

.S
3HaveHMe mpeesia Ilm0 paBHO:
X—

2X



Cos5y—cosTx
2

lim
Bbrunciaure x

-12
-0
-2

1
12

X3 +2x% +x+3
x?+1

3navenne npegena lim paBHO:
X—>00

-1
-0
-0

Ipou3Boauoii pynknun y=f(X) Ha3piBaeTcs:

. X
- lim —
AX—0 y

Ecau ¢pynkuus nuddepeHuupyema B HEKOTOPOil TOYKe, TO OHA B 3TOH TOYKe:
-Mmeer pa3psIB 11epBOro poaa

-HenpepeiBHa

-IIpuanmaet 3HayeHue, pasHoe 0

-lMeet pa3psiB BTOPOro poaa

HenpepbIBHOCTH (PYHKIMH SABJISICTCH:

-HeoOxoaumeim ycnosueM auddepeHunpyemMocti GyHKIUHN



-JlocTaTounbM ycnoBrueM qudPepeHIupyeMoCTH GyHKITUN
-HeoO0xoauMbIM 1 1OCTaTOYHBIM yCIOBUEM TU(hepeHIINpyeMOCcTH HYHKINN
-Kpurepuem nuddepennmpyemoctu GyHKINN

Ecmm y=f(u) u u=¢(x) nudpdepenuupyembie pyHKIHH OT CBOUX APIYMEHTOB, TO IPOU3BOIHAsA
cioxHoi pynkunn y = f(p(x)) paBna:

-y =19’ (¥)

-y = f(e(x)

-y = (e())¢'(X)
-y = 1(Xe'(¥)

Ipoussoanas ¢pyukuuu y=10gaxX:

, 1
xln a

1
_y':_
aln x

X
_y':_
Ina
y,_Ina

X

Me:xny npyms HyJaaMu augdepeHuupyeMon GyHKIHH BCeraa Hauaercs:
-Touka pa3psiBa

-X0Tst OBbI OJJUH HOJIb TIPOU3BOJHOM

-XO0Ts ObI OJJTUH HOJIb BTOPOH IPOU3BOIHON

-Touka nepecevenus rpaduxa c ocbro OX

JAudppepenuuan GpyHKuMU paBeH:

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

Kakue 3Haku MMeIOT npupameHue QyHKIMH U MPHpPAaLlieHue apryMeHTa yobiBaomeil pyHkuum:
-IIpOTHBOIONOXKHBIE 3HAKH

-OIMHaKOBBIE 3HAKU

-OHHU paBHBI HYJIIO

-OHHM COBIALAOT



Ipoussoanas pynkmmn f(X) = x> + Jx paBHa:

- f1(x) = 2x— /X

(x) = 2% —
- f'(x) = 2x N
-f'(X)=2X+\/;
-f’(x):2x+L

2/x

Yemy paBHa NPOU3BOAHAA (DYHKIIMHU B TOUYKE:

-YTy HaKJIOHA KacaTebHOM, MPOBeIeHHON K TpaguKy (YHKIIMH B JAHHOW TOYKE
-TanreHcy yriia HakJIOHA KacaTelbHOU, MPOBEACHHOHN K TpaduKy (QyHKIIMH B TAHHOW TOYKE
-Kocunycy yria HakjioHa KacaTeabHOM, MPOBEACHHOMN K TpaduKy PyHKIIMU B JAaHHON TOYKE
-CunHycy yria HakJoOHa KacaTeJlbHOM, MPOBEACHHOM K TpaduKy QYHKIMH B JaHHOM TOYKE

Onpenenure yroa HaK/JAOHA K MOJOKHTeIbHOMY Hampab/jeHuio ocu OX kacarejbHOH K KPHBOii
y = 2X? B TOUKe ee ¢ abcuuccoii, papuoi 1/4:

-45°

-135°

-60°

-90°

Onpenenure nopegenne GynKuun y = 2X° + X — 1 B OKPECTHOCTH TOUKH X = —3:
-OyHK1MA yObIBaeT

-OyHKIUA BO3pacTaer

-OyHKIUS HE YOBIBAaET M HE BO3pPACTAET
-OyHKIMA paBHA HYJIIIO
HeonpenejeHHbIli HHTErpaJj 3TO:
-Hucno

-COBOKYITHOCTb YHCEN

-OyHKIHA

-CemeiicTBo (hyHKIMH

b
Ecau Beinosnsiercst papencro f (x) = F'(x), To I f (x)dx paBen:

-F(x)+c

-F(b)-F(a)



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

b
Ecsin B onpesieJieHHOM HHTerpa’ie .[ f (x)dx BBINOJHHUTH MOACTAHOBKY X =¢@(t), rne o(a)=a;

a

@(f) =b, To MHTErpag npuMeT BHA:
b

- j f (t)dt

a

B

-[ f(p(t)at

a

B

- Flo) @'t

a

b

-] Tlo®) - o)t

a

Yxkaxkure BEPHOEC PAaBCHCTBO:

-J (00 +p(x))dx = [ £(x)-dx— [ p(x)dx
J(FX)=p(x))-dx= [ £(x)-dx— [ p(x)-lx

_Imdxzjf(x)-dx
@(X) I@(X)-dx

-[(F09-p(x))-dx= [ (x)-dx+ [ p(x)-dx

Yemy paBHA IPOU3BOAHAA OT HEONPEAEJICHHOI0 HHTErpaJa:
-[Ipon3BoaHOI OT MoABIHTErpaIbHON (QYHKIUU
-IlogsiHTerpanbHON GYHKIUU

-IloxpIHTErpaTBHOMY BBIPAXKEHUIO

-Juddepenuany byHxmm

dx
HNHuTerpaJa ———— paBeH:
P .[ /az _x? P

_arcsin Xx+c¢

. X
arcsin —+¢
a

1 . X
—arcsin—+c¢
.a a



1 . X
—arcsin—+c
_2a a

IMycts ¢pynkuus y = f(X) HempepbIBHA Ha mMpoMe:KyTKe [a; o), Toraa:

T f (x)dx =jl f (x)dx

j f (x)dx = fim j f (x)dx

-a

T f (x)dx = I|m (f(b)-f(a))

j f (x)dx = lim f(x)— f(a)

X—00

b
Iycrs pynkuus y = f(X) HempepbIBHA B HHTepBaJie [a; D), Torna HecoGCTBEeHHbII HHTErpa J f (x)dx
a
paBeH:

Tf (x)dx

b-¢
lim j f (x)dx

b+e
lim j f (x)dx

Iimb f(x)—f(a)
HNuTerpan jsin 3xdx pasen:
-3cos3x+C

.—3c0s3x+C

1cosSx+C
3

—lc053x+C
3

X
Hurerpan ICOS(E + Ejdx paBeH:

-2Cc0sX+3x+C



-23in(§+£}+c
2 3

-lsin§+£x+c
2 2 3

-—Ecos X Zhc
2 2 3

HuTerpai J.Z(Hx)dx paBeH:

2(1—2x)
In2

+C

-2 24 C

__ n(1-2x)

2—+ C
2In2

262+ C
5dx

HuTerpan I paBeH:

cos? X
3
X
-5tg—+C
g3

X
-15tg - +C
gS

X
-3tg—+C
g3

I'padpuxom pyHKIMH ABYX NepeMEeHHBIX B 00111eM ciIydae siBJIsAeTCs:

-KpuBas na mockoctu OXy

-KpuBas na mockoctu Oyz

-KpuBas na mnockoctu Oxz

-HekoTopast MOBEpXHOCTb B TPEXMEPHOM IIPOCTPAHCTBE

Jlunmeii ypoBHs1 pyHKIMHU ABYX nepeMeHHbIX Z=f(X,y) siBasiercs:

-JIunus Ha mnockoctu Oxy B KaXJI0M TOUKE KOTOPOH  (YHKIUS TPUHUMAET OJJUHAKOBBIE 3HAUYCHUS
-JIunus Ha nmnockoctu OyZ B KaXA0H TOUKE KOTOPOH  (PYHKIMS MPUHUMAET OJJTMHAKOBbIE 3HAUECHUS
-JIunus Ha mnockocty OXZ B KaXKAOW TOUKE KOTOPOH (PYHKLHS MPUHUMAET OJIMHAKOBbIE 3HAUECHUS

-I'eomeTpuueckoe MeECTO TOUEK POCTPAHCTBA, 3a7aBaeMbIX koopauHatamu: (X;Y; f(X,y))



DYyHKIUA HECKOJBKHUX NepeMeHHbIX 1uddepeHniupyeMa B TOUKe, €CJIN:
-CyI1ecTBYIOT YacTHBIE IPOU3BOIHBIC TaHHOW (PYHKLIUHU B 3TOU TOUKE
-CymiecTByeT XOTsI Obl OJTHA U3 YACTHBIX MPOU3BOAHBIX JaHHOW (DYHKIIMU B TAaHHON TOUKE

-UacTHble MPOU3BOAHBIE TaHHOW (PYHKIIHUU CYHIECTBYIOT B HEKOTOPOI OKPECTHOCTH JTaHHOM TOYKH U
HENPEPBIBHBI B CAMOMN TOYKE

-XO0Ts OBl OJIHa U3 YaCTHBIX ITPOU3BOJHLIX CYIICCTBYCT B HCKOTOpOﬁ OKPECTHOCTHU HaHHOﬁ TOYKH U
HEIIPEpLIBHA B caMOM TOYKe

Jana pyHkius HeckoJIbKUX nepeMeHHbIX. [Ipenen (eciu OH cymecTByeT M KOHeY€eH) OTHOLLECHUSI
YACTHOI0 NMpHpAalIeHusl JAHHOH (PYHKIMH 10 HEKOTOPOii MepeMeHHOIl K NpUpalleHuI0 dToi
nepeMeHHOMH NPU CTPeMJIEHUH MOCJIeJHEr0 K HYJII0 Ha3bIBAeTCsl:

-HacTHO¥ Mpou3BOIHOM JaHHOU (PYHKITUHM TIO COOTBETCTBYIOIICH MEPEeMEHHOM
-ITonubM muddepennnanom naHHON GYHKITHH
-I'paguienTom nanHoi GyHKIUK
-IlonubIM npupalieHreM JaHHON (YHKIUH
Monuwplii uddepenunan GyHKIUU ABYX nepeMeHHbIX Z=f(X,y) BbIuHcsieTcs Mo ¢opmy.ie:
-dz=dx+dy
! !
-dz=12, +2,
! !
-dz =2z, dx+z dy

-dz=27"-dx

IIpou3BoaHas M0 HANPABJIEHUIO QYHKIIMM ABYX nepeMeHHbIX Z=f(X,y) BbIuncisieTcsi mo gpopmy.ie:

oz 01 0z
-—=—C0Sa+—C0Sx
ol ox OX

o .,
-—=172,+12

ol Y

oz oz 0z
-—=—C0Sa+—C0s 3
ol ox OX
[z :gcosw_r@cosﬁ
ol ox OX

- 2,,2
Haiinure nosnblii nuddepenunan pyHkuuu =Xy
_dz = cosxydx + 2xy dy
dz = cosxydy + dxydy

-(ycos xy + 2xy?)dx + (xcos xy + 2yx? )dy

_dz = —xcosxy + 2xy°



Yxkaxkure HauOoJIb1Iee BO3MOKHOE KOJIMYECTBO YACTHBIX IPOM3BOAHBIX BTOPOIro NOPsiAKa (PyHKIHH
TpeX NMepeMeHHbIX:

-12

JIunuu ypoBHsi pyHKnun X° + Yy’ — 7 =0 npeacTaBasIOT coboii:
-CemeticTBo mapabom

-CemeiicTBO TUTIEPOOT

-KOHIIeHTpHYECKUE OKPYKHOCTH, PJHyC KOTOPBIX YBEIHIUBAETCS C POCTOM Z

-KoHuenTprueckue OKpyXHOCTH, pauyc KOTOPBIX YMEHBIIAETCS C POCTOM Z

= "}I A
Haiigute yacTHbBIE NMPpOU3BOJIHLIE (l)yHKIIHH ABYX IEPEMEHHBIX Z=den + _;IJ’E .

B—Z:e? +€x;%=€"}'+e”
o £hy

J J

Z ey =xe e
Jdx £hy
a—z:xey+ex;—zzey+ye”
Jdx £hy

J J
—z:xe?"’+yex;—z:xe"” +e’
_dx £y

I'paguent pynknun z=2X—Yy B Touke (1;1) u B Touke (0;0):
-OTO OJIMH U TOT K€ BEKTOP

-OTO pa3Hble BEKTOPbI

-He cymectByer

-PaBeH Hyiro

HanpagsJienne HaucKopeiimero Bo3pacranus pyukuuu Z = 2Xy + X B Touke (2;1) 3apaercs
BEKTOPOM:

-C(4:2)

-C(3;2)

-t(1;2)

-C(4:1)



6.5. OueHo4Hble MaTepUAJIbI JJIS1 IPOMEKYTOYHON aTTecTaluu

DoH/1 BOMPOCOB J1JIsl MPOBEAeHUsI IPOMEKYTOYHOT0 KOHTPOJIsI B (hopMe IK3aMeHa

Pa3zgen nucuunanHbI

Bonpocsbl

Beenenue B
MaTEeMaTUYECKUI aHaJIN3.
Teopus npenenon

1.

©CoOoNoA~WN

[Tpenen mocienoBaTeIbHOCTH | mipee GyHKIuU. [ eomeTpuueckas
MHTEpIpeTalys.

beckoneuno mainsie 1 6eckoHeyHO Oonbine pyHkuuu. Mx cBoiicTaa.
CpaBHeHHE OECKOHEYHO MaNBIX () YHKIIHM.

OCHOBHBIE TEOPEMBI O TIpeeIiax.

[Tpu3Haku cyniecTBOBaHMs IIpeaena.

beckoneunsie npenenbl. OJHOCTOPOHHHE MPEEIBI.

3amMeyvarenbHble IPEIeIIbl.

HenpepoiBHOCTS pyHKIMH. CBOMCTBA HEMPEPHIBHBIX ()YHKIIHA.
Touku pa3pbiBa QyHKIUH.

Huddepenunansuoe
HCUHCIICHUE

PR RRRRRR PR
©CONOUDNWNEREO

20.

. IIpousBogHas. Ee reomeTpu4ecKuii CMBICII.

. CBs13b MEX]1y HETIPEPBIBHOCTHIO U U (HEepeHIIUPYEMOCTBIO.

. OcHOBHBIE TeopeMbl 0 AU PepeHIHPYEeMbIX PYHKIUIX.

. Jlorapudmuueckoe nqudpepeHnrpoBanue.

. Auddepennnan pynkuuu. CroiictBa nuddepennuana.

. CBs3p quddepennnana u npousBoaHoi. Berancnenne nuddepennuana.
. F'eomerpuyeckuii cmpici quddepeHmmana.

. [IpousBoaubie Beicux nopsakos. [Ipasuno Jlonurass.

. Bo3pacranue u yObiBaHnue GyHKINU.

. OkctpemyM (pynkunu. HeoOXoaumblii 1 1OCTaTOUHBIN PU3HAKH

AKCTpEMyMa.
Brimykiiocts u BorayTocTh rpaduka pynkuuu. Touku neperuda.

HuterpanbHoe
VCUHCIICHUE

21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

31.
32.
33.

[TepBooOpa3Has u HeolpeIeIeHHbINH HHTETPall.

CBolicTBa HEONIPENEIEHHOIO NHTETPpaIa.

HezaBucuMocTh BU1a HEONPEAEIEHHOr0 HHTErpajia oT Bbioopa
apryMeHra.

Merto/1 3aMeHbI TIEPEMEHHOMN B HEOIIPEIETIEHHOM HHTErpaie.
Meron HHTETpUPOBAHMS 110 YACTSAM B HEOIPEIEICHHOM UHTETpalle.
OmnpeneneHHbI HHTETPAI.

I'eoMeTpuyeCcKnii CMBICI ONPEACIIEHHOIO HHTErpaa.
CBolicTBa onpeeeHHOro HHTerpasa.

Belunciienne onpeneeHHoro HHTerpaa.

WHTerpupoBaHue 10 4acTsIM U METOJI 3aMEHBI IEPEMEHHON B
OIIPEIEIICHHOM UHTErpale.

I'eomeTpryeckne NpUIIOKEHUS ONPEAECICHHOTO HHTETpaIa.
Hecob6cTBenHble nHTErpasl | pona.

HecoOcTtBennsle nunterpainsl |l poxna.

DYHKIIUM MHOTUX
MEPEMEHHBIX

34.
35.
36.
37.
38.
30.
40.

@yHKIIMK MHOTHX ITepeMEeHHbIX. HenpepbsIBHOCTD.

Yactasie mpou3Boaubie. [Tonabiii nuddepenmnmann.

[Tpon3BoiHAs PYHKIIMH 110 HAIIPABICHUIO.

I'panuenT.

YacTHbIe IPOU3BOJHBIEC BBICIIUX IIOPSAIKOB.

OKcTpeMyMbl QYHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

[TocTtpoenne smnuprueckux GopmMys METOJJOM HAMMEHBIINX KBaIPaToOB.

6.6. IIkaapl 1 KPUTEPUHU OLEHMBAHUSA 1O (OPMAM TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOM

aTTrecTaluu

Ikana u KpUTEPUH OLECHUBAHUS

OneHnka

Kpurepun oueHnBanus 111 MEPONPUATHH KOHTPOJISI ¢ IPUMEHEHHEM
4-X 0aJIJIbHOH CHCTEMBI




«OTJIMYHO» OKS831, OK832, OK8yl, OK8y2, OK8s1, OK8B2

«XOpOUIO» OK&831, OK832, OK8yl, OK8B1

«yaosJerBoputeabHo» |OK831, OK8yl, OK8Bl

«HEYJ0BJETBOPUTEILHO» [Pe3ynbTaTsl 00yueHus He cOpMUPOBAHBI HA TOPOTOBOM YPOBHE




