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1. HEJIM OCBOEHMSA JUCHUITVINHBI

Hean:

N310%HUTh HEOOXOIMMBIA MaTeMaTHYECKH anmapaT U MPUBUTH OakagaBpam
HaBBIKM €r0 MCII0JIb30BaHMsI IPU aHAJIN3€E U peIlIeHNH NPO(eCCHOHAIBHBIX 3a/1a4.

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

Jucrunnuaa b1.0 MatemaTudeckuii aHali3 OTHOCUTCS K 00s3aTeIbHON YacTH

bnoxka 1.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA 110 JIUCHUIIJIMHE

Koa n HaumeHoBaHue Kon n
KOMIIETEHIIUH BHINMYCKHUKA HAMMCHOBAHUC Ilnannpyemble pe3yJibTaThl 00y4eHHUs] TI0 TUCHUTIIMHE
HHINKATOpPA
JOCTHKEHHSI
KOMIIeTeH LU
VK-1 - Cnocoben VK-1.1 - 3HaTh: OCHOBHBIC MaTeMaTH4YecKue MOHSATHS,
OCYIIECTBIIATH MOWCK, OcymecTBusieT WCTIONB3yeMble TPH CO3JaHWK MaTeMaTHYeCKHX Mopeleit
KPUTHYECKHUN aHaTU3 U TTOHCK COLIMATHHO-3KOHOMHYECKUX MPOIECCOB
CUHTE3 HH()OpMAIIUH, HE00X0TUMOH
o YmeTs: MIPUMEHSTh METO/TBI MaTeMaTHYEeCKOTO
MPUMEHSATH CUCTEMHBII nH(pOpMAaIUH,
MOJIETTHPOBAHUS [JIsl aHaJN3a COIMAIHHO-3KOHOMHYECKUX
MOIXOJT IS PEIICHUS Onupasich Ha
MIPOIIECCOB.
MOCTABJICHHBIX 33]1a4 pe3yIIbTaThI
aHajmsa Branmets: MaTeMaTHICCKUMHU WHCTPYMCHTaMHU,
HIOCTaBJICHHOU MIPUMEHSAEMBIMHU TSI aHAJIA3a COIHAIEHO-YKOHOMUYIECKHUX
3aga49un 3a7auy.
OIIK-1 - Ciocoben OIIK-1.1 - 3HaTh: OCHOBHBIC TTOHATHUS u WHCTPYMEHTHI
MIPUMEHATH 3HAHUS (Ha [Ipumensier MaTEeMaTHYECKOTO aHajn3a, HeOOXOAWMBIE IJIsl PEIIeHHS
MIPOMEKYTOYHOM yYPOBHE) MaTEeMaTHYEeCKUH | SKOHOMHYECKMX 3ajad. BocHmpou3BOAWTE M OOBACHATH

9KOHOMUYECKOH TEOPHUH MIPH
pelIeHUN TPUKIAIHbIX 3a/1a4;

anmapar Jiis
peLICHUs! TUTIOBBIX
SKOHOMHYECKHX
3a1a4

yueOHbI MaTepuan ¢ TpeOyeMol CTEeleHbI0 HayYHOM
TOYHOCTH U MOJHOTHI (ONpeAeneHusl, TeOpeMbl, HOpMYIIbI,
METOABI pEeLICHHS 3a/1a4)

YMeTh: pemiath TUIOBBIE 3aJa4yd [0 MaTeMaTHYECKOMY
aHaIM3y, HEOOXOIUMBIE ISl WCCIICIOBAHMS SKOHOMUKO-
MAaTeMaTUYECKUX MOJEEH; MPUMEHSITh MaTEMaTHYECKUE
METOABI JIJIsl aHAIN3a, MOACIUPOBAHMS, TEOPETUIECKOTO U
JKCIIEPUMEHTAIBHOTO ~ HMCCIIEAOBAHUS TPU  PEIICHUH
9KOHOMHYECKHX 3ajad; MpOoaHAIN3UPOBATh pPE3yIbTaThI
pacdeToB 1 000CHOBATH MOITYYECHHBIE BHIBOJIBI.

Brnagers: HaBBIKAaMH IOCTPOCHHS W HCCIIEIOBAHHS
(hYHKIIMOHANBHBIX 3aBUCHMOCTEH, BO3HHMKAIOMIWX TIpU
W3YYEeHUH Pa3TUIHBIX IKOHOMHUYECKHIX CHCTEM.




4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI*

O0beM TMCHUTLINHBI
Homep n
HAHMEHOBAHHE TeM (akageMuvecKHe 4achl)
Coaep:xanue TUCHUILIHHBI
u/uim KouTakTHasi paGora
pa3aesioB/TeM
3JIT | 113 Jp | CPO
MHokecTBAa M ONEpallMd  HaJl  MHOXECTBaMH.
Omnpenenenue u CBOMCTBa YHCITOBOM
MOCIIeI0BAaTENbHOCTH. Apr(MEeTHIECKHE OTIepaIliy HaJ
MOCJIEe0BATENEHOCTSIMU. [Ipenen YHUCIOBOU
Tema 1. YucnoBeie
MOCJIEeI0BAaTEILHOCTH. Cxopstmasicst
TOCACAOBATCABHOCT | o cpeoatensHocTh. CBOjcTBA TIpeneoB. Teopema o 6 4 14
. CXOIUMOCTH MOHOTOHHOM OrpaHU4eHHON
MOCJIEeI0BAaTEILHOCTH. Beckoneuno Masias "
0ecKOHEeYHO OOIbIlasi YUCIOBAas MOCIEI0BATEILHOCTS.
CaoiicTBa TpeneNoB, CBs3aHHbIE ¢ apuHMETHIYCCKUMU
oTlepalusIMK HaJl TOCJIeIoBaTeNbHOCTAIMH. YHcTo e.
OCHOBHBIE TIOHATHS, CBSI3aHHbIE C  (QYHKIHSIMU.
OcCHOBHBIE 3JIeMeHTapHbIC QYHKIMH. ApUPMETHUCCKUE
omepar  Han yHkuuamu.  CiaoxkHas — (QYHKIHSL.
OnemeHTapuble  ¢yHKuuu. OnpepeneHust mpenena
Tema 2. Ilpemen
- (YHKIMU B TOYKE M Ha OCCKOHEYHOCTH. beckoHeyHO
bynxum OHvHOH Majgble M OCCKOHEYHO  OoJyblIMEe  (PYHKIIMH. 6 6 14
HEPCMCHHOM. Onmnocroponnre  mpenensl.  CBOMCTBA  TPeesioB
¢ynkumu.  CpaBHeHHe  OECKOHEYHO  MalblX U
OeckoneuHo OonbimX. CBOWCTBA MPENENOB, CBI3aHHBIE
c apupMETUUYECKUMH ONepauusMu HaJ (QYHKIUSIMH.
3aMeuaresbHbIE MPEIEIbL.
Tema 3. HenpepsiBHOCTh (YHKIMM B TOYKe. TOYKH pa3pbiBa
HenpepsiBHbie ¢yukiun. CBoicTBa QYHKIIMA, HEIPEPHIBHBIX B TOYKE. 6 4 12
yHKIIMN. CaoiicTBa QyHKIMIA, HEIIPEPHIBHBIX HAa OTPE3KE.
Omnpenenenue TPOU3BOAHOW (DYHKIMM B  TOYKe.
I'eomeTpuyeckuit u MEXaHUYECKUI CMBICTT
Tema 4. npousBoaHou. IlpomsBonHas B skoHoMmuKe. IIpaBuna
IIponsBomHas BBIYUCIICHUS MPOU3BOHBIX, CBSI3aHHBIC c 8 6 14
(YHKLHY B TOUKE. apumeTnyeckuMH ACUCTBUSAMH HaA  (QYHKIUSMH.
[IpousBogHass cnoxxkHOW ©  0OOpaTHOH  (YHKIIHIA.
Tabnuua npousBoaHbIX. IIpow3BOAHBIE — BBICIIMX
nopsiikoB. Jlorapudmudeckas IpOU3BOJIHAS.
Tena 5. Huddepentman ¢GyHKIMA. ['eOMETPHUSCKUN CMBICT
muddepenunana. Heobxomumoe yCIIOBUE
HH(bq)epeHquyeiVIH muddepenuupyemoctd  pyHkuum B Touke. CBs3b 6 4 14
e Gynkimn oo nudpepeHIupyeMOCTH 1 CYHIECTBOBAHMS KOHEYHOM
TNEPEMCHHOM. npou3BogHOH. IlpuOnrskeHHbIE BBIYMCICHUS TPU
oMoy tuddepeHnmana.
Tema 6. OcHoBuble | Teopema depma, Teopema Poms, Teopema Jlarpamka,
TEOPEMBI O teopema Komm, mnpaswio Jlonutans. Dopmyibl
nuddepenmupyemsr | Te€inopa u Makiopena s n pas auddepeHumpyemsix 4 4 12
X (YHKLMSAX OXHOM ¢ynkunii. @opmynsl MaknopeHa A 3IeMEHTapHBIX
TepEMEHHOi. ¢bynkuuii. [TpubnvkeHHbIE BBIYUCICHHUSI C MOMOIIBIO
dhopmyn Teitmopa, orieHKa TOYHOCTH.
Tema 7. Monotonnsie ¢GyHKIUA. [Ipu3Hakh MOHOTOHHOCTH.
MOHOTOHHOCTE 1 Touku CTALIOHAPHOCTH. Hoxam)mile KCTPEMYMBI 4 6 4
¢byHKINH OJTHOM MEPEMEHHOM. [Tpuznaku
9KCTPEMYMBI
CYIIECTBOBaHUS JIOKAJIGHOTO IKCTpPEMyMa.
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dbyHKIMA OTHOMN
MIEPEMEHHOM.

HawnGonpmee m HamMmeHbIee 3HadeHUE (QYHKIMH Ha
OTpe3Ke.

Tema 8. Beimyxkisie
(GyHKIUHN OfHOU

Omnpenenenue u
muddepeHnupyemMoit
rpadpuka QyHKOUH. ACHUMITOTH Tpaduka (QYHKIUH.

HpU3HAKN
¢ynkumn.  Touku

BBIITYKJIIOCTH
nepernoa

MepEeMEHHOM.
Hccnenopanne GyHKIUMK U IOCTPOEHUE rpaduKa.
[TepBooOpazHas DyHKIIS u ee CBOMCTBA.
Heonpenenenusiit WHTETpall. Tabnuma
T HEOMpEACNCHHBIX UHTErpajioB. OCHOBHBIE METOBI
ema 9. BBIYHCIICHUS HEOTIpeIeTICHHOT O WHTeTpaa.
HHTerpHPOBaHI:Ie Onpenenennelid uHTErpan. CBoilcTBa oNpenereHHOTo
bynxmn OHUHOH uaTerpana. ONpeNeneH bl UHTEerpal ¢ IePEeMEHHBIM
HIEPEMEHHOMN. BepxHUM mpenenoMm. Popmyna Hrrorona-JlenOHuta.

OcHOBHEBIE METOJbI  BBIYUCIICHUA  ONPCACICHHOI'O
HUHTCIrpaJia. HecoOcTBenHbIE HUHTCIrpaJibl. HpI/IMeHeHI/IG
OIPEACIICHHBIX HHTCTPAJIOB.

Tema 10. [Ipenen u

Onpenenenne (QYyHKIMH N MEepeMEHHBbIX. ['paduk u

HENPEPHIBHOCTD JUHUKA ypoBHS (DYHKIMU NBYX TepeMeHHbIX. [Ipenen
dyHKImit (yHKIIME n TIepeMeHHBIX. HempephIiBHOCTh B TOYKE U
HECKONBKHX HEeINPEepPBHIBHOCTH Ha MHO>KECTBE. CsoiicTBa
TepEMCHHBIX. HEMNpPepBIBHBIX ()YHKITHH HECKOJIBKHUX TIEPEMEHHBIX.
YactHple TPOM3BOJHBIE (YHKIUH N TMEPEMECHHBIX.
Breruncnenue YaCTHBIX POU3BOAHBIX.
Tema 11. HuddepeniupyeMocts  (QYHKIUE 1N MEPEMEHHBIX.
[Monuelii quddepeHiua, ero reOMETPHYSCKUN CMBICIT.
HH(b(bepeHLumpOBaH [TpubnmkeHHblE BBIYMCICHUS C IOMOILBIO TOJHOTO
ue GynKumi muddepeHimana. YcnoBus  muddepeHupyeMocTa
HECKOIIbKHX GyHKIMM n  nepeMeHHBIX. YacTHas I[POM3BOIHAS
HEPEMEHHBIX. clIO)KHOU (yHKUMHM. YacTHhIE MPOM3BOAHBIE BBICIIMX
MOPSIAKOB, CBOMCTBO  CMEIIAHHBIX  MPOW3BOJIHBIX.
[IponsBognast GyHKIMK IO HAampaBieHWIo. [ 'paaneHT
(hyHKIIMH ¥ er0 CBOMCTBA.
Tema 12. JlokanpHBIE  OKCTPEMYMBI  (YHKIMH  HECKOJBKHX
BeInyKiocTs 1 MEPEMEHHBIX. YCIIOBHS CYILECTBOBAaHHS JIOKAIBHOTO
JIOKaJIbHBIE OKCTpEMyMa. ITousite 006 YCIIOBHOM DOJKCTpEMYME H
SKCTPEMYMBI MetoAe MHoxutened Jlarpamxka. 3amada HaxOXICHUS
byHKIHiT HanOoJbIIETO U HANMEHBIIETO - 3HAMCHHS GyHKIIH
HECKOBKIX JIBYX MEPEMEHHBIX B 33JJAHHOW 00JIACTH.
MepPEeMEHHBIX.
JuddepeHnmanbaple ypaBHEHHsI, OCHOBHBIC TOHSTHS.
Tema 13. 3amagua Komm, oO0mee ©  9acTHOe  pelieHue
Jupdepennuansapl | AMGPEPEHIMATEHOrO  yPaBHEHHMS TEPBOIO  IOPAJIKA.
¢ ypaBHEHHS WuTerpupoBanue OCHOBHBIX THUTIOB
TEpBOTO MOpPS/IKA. mudpepeHIInaTbHBIX  YpPaBHEHUI IEPBOTO  IOPSAKa
(ypaBHEHHA C  pPa3IEAIOLIMMUCS  TMEPEMEHHBIMHU,
OJHOPOJHBIC, TMHEHHBIE, ypaBHeHUE bepHynm).
JuddepeHnmanbiple  ypaBHEHHS,  JONMYCKAIOIINE
MoHIKeHHe  mopsanaka.  OmHOpogHOE — JUHEHHOe
Tewma 14. mudpdepeHIMaTbHOE  YpaBHEHUE, CTPYKTypa  €ro
Juddepennuansapl | 00IIEro peleHusl. OnnopoaHoe TMHEHHOE
¢ ypaBHEHHS muddepeHnaTbHOE  YpaBHEHHE € MMOCTOSHHBIMHU
BTOPOTO MOPSKA. kodpduumentamu. CTpykTypa o0OILIero pemeHus
HEOJHOPOIHOTO  JUHEHHOro  nuddepeHnnanbHOro
ypaBHeHus.  HaxoxjeHWe  4YacTHOTO  pelleHus
JTUHEHHOTO HEOJTHOPOJHOTO ypaBHEHUS c




ITPON3BOJIbHBIX IMOCTOSIHHBIX.

MOCTOSIHHBIMU KOG QUIIMEHTaMH I HEKOTOPBIX
TUNOB mNpaBod yactu. IloHsTHE O MeTone Bapualuu

KonTpoan:

72

Bcero nmo gucuuninHe:

74 70 0 108

*3JIT — 3aHsTHS JIEKITMOHHOTO THIIA, [13 — BCce BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOMe JTa00paTOPHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosTenbHas paboTa 00ydaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JJUCIUIIJINHBI

5.1 Pexomenayemasi Jiuteparypa

Bbubsamnorpaduyeckoe onucanue u3nanus (aBTop,
3arJjiapue, BHJi, MeCTO W o U3AaHusl, KOJ. CTP.)

DJIEKTPOHHBIE PeCypPChI

Briciiast MaTeMaTHKa Jisi 5KOHOMHUCTOB © YUSOHHK /
[H.II.Kpemep u ap.] ; mox pen. H.ILI.Kpemepa .— 3-¢ usm.
— Mocksa : FOHUTU. [dana, 2014 .— 479 c. — NUmeroTes
mpyrue rofa u3nanus. — CBeIeHUs TaKKe JOCTYITHBI IO
Matepuety: ObC 3HaHUyM.

https://znanium.com/catalog/document?pid=1028709

Kpacc M.C. MaTtemaTuka B 5KOHOMHKE. ba3oBbIit Kypc :
'YueOnuk s 6akanaspos / Kpacc M. C. — 2-e uzn., ucnp.
1 70T .— DJEKTPOoH. naH. — Mocksa : M3gaTenscTBo
FOpaiit, 2022 .— 470 c.

https://urait.ru/bcode/507471

baBpun .M. MatemaTnueckuii aHaiu3 : Y4eOHUK U
npaktuky™m / baspun U. . — 2-e u3n., ucnp. u gon .—
OneKkTpoH. naH. — Mocksa : M3matenscTBo FOpaiit, 2022
—327c.

https://urait.ru/bcode/507814

COOpHUK TECTOBBIX 3aJaHUHN 110 MATEMATUIECKOMY aHATH3Y
[aBT.-cocT.: .B.CaBunOB u Ap.] .— Cankr-IleTepOypr :
M3a-Bo CIIOI'DY, 2017 .— 59 ¢. — CBeneHus AOCTYITHBI
rakxe 1mo MHTepHeTy: opac.unecon.ru .

https://opac.unecon.ru/elibrar ...

B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

5.2 IlepevyeHb JTULEH3MOHHOTO U CBOOOHO PACIPOCTPAHSIEMOT0

MPOrpaMMHOro odecre4eHus, B T.

- 7-Zip
- OC Anbt ob6pazoBanue 10
- LibreOffice

9. 0TCYECCTBCHHOI'0 ITPOU3BOACTBA



https://znanium.com/catalog/document?pid=1028709%20
https://urait.ru/bcode/507471
https://urait.ru/bcode/507814
https://opac.unecon.ru/elibrary/2015/ucheb/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA%20%D1%82%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf
https://opac.unecon.ru/elibrary/2015/ucheb/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA%20%D1%82%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D1%8B%D1%85%20%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

5.3 llepeuyenb nunpopMmanuoHHbIX cipaBouHbix cucrem (MCC) u
coBpeMeHHbIX npodeccuoHaabHbIX 0a3 naHHbIX (CIIB/I)

Ne HaumenoBanue CIIB/I/ UCC
1. DekTponHas oubnmroreka Grebennikon.ru — www.grebennikon.ru
2. Hayunast snektponnas oubnmmoreka eLIBRARRY — wwwe.elibrary.ru
3. Hayunast snektponnas oubnuoteka KubepJlennka — www.cyberleninka.ru
4, basa nannbix [TOJITTPE]] CripaBounnku — Www.polpred.com
5. basa nanaeix OECD Books, Papers & Statistics na miargpopme OECD iLibrary
www.oecd-ilibrary.org
6. CrpaBounas mpaBoBas cucrema Koncynprantllntoc (MHCTaIUIMPOBaHHBIN pecypc
CIIOI' DY mmm www.consultant.ru)
7 CrpaBounas mpaBoBas cucrema «I’APAHT» (urctammpoBannsiii pecypc CIIOI DY
' WM WWW.garant.ru)
8 HudopmaronHo-cripaBouHast cucrema «Kojexe» (MHCTaTMpOBaHHBIN pecype
' CIIOIDY wmu www.kodeks.ru)
9. DsekTponHas oubnmmoTeuHas cuctema BOOK.ru - www.book.ru
10. DnextponHas Guémmoreunas cucrema D5C FOPAUT — www.urait.ru
1. 3JI€KTp0HI—¥O-6I/I6JII/IOTe‘IHa$I cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. OnekTpoHHas 6ubmuoreka CII6I" Y- opac.unecon.ru

6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

I[J'IH peain3annun I[aHHOI\/’I AUCTUITIINHBI UMCIOTCA CIICHIHNAJIBHBIC ITIOMCIICHUA

JUIsL TIPOBEACHMS 3aHSATUN JIEKIIMOHHOTO THIA, 3aHATHM CEMHUHAPCKOIro THIIA,
KypCOBOTO MPOEKTUPOBAaHUS (BBINOJIHEHUSI KYpPCOBBIX padOT) TpyNIOBbIX U
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS U IMPOMEKYTOYHOU
aTTECTAIlNH, a TAK)KE MIOMEIIEHUS ISl CAMOCTOSITEIbHON paOOTHI.

HOMCIHCHI/UI OCHAaIlICHBbI O60py,I[OBaHI/IeM N TCXHHYCCKHUMH CPCIACTBAMU

oOy4eHusl.

[Tomerenust st CaMOCTOSATENTBHOM pPabOThl OOYYAIOMIUXCS OCHAIIEHBI

KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K cetu "MHTepHer" u
obecrieueHreM JOCTyna B JJIGKTPOHHYIO HWH(MOPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny YHHBEPCHUTETA.

HauMeHoBaHue YUeOHBIX ayIUTOPHii, epeyeHb Anpec
(MecTOMOJI0KEHHE)
Y4eOHBIX ayauTOpHii

Ayn. 2069 YueOnas aynuropusi (Uil TPOBEACHUS 3aHATHH JekquoHHOro Ttuma u | 191023, 1. Caskr-

3aHATHH CEMHHAPCKOIo THIIA, KyPCOBOTO MPOEKTHPOBAHMs (BBHIMONHEHHsI KypcoBbiX | [letepOypr, yn. Kanan



http://www.grebennikon.ru/
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http://www.znanium.com/

pa60T), TPYNIOBBIX W HWHAWBUAYAJIBbHBIX KOHC}’J’IBTaL{Hﬁ, TCKYHICrO KOHTPOJIA H

MIPOMEKYTOUHON aTTecTaluu), o0opyznoBaHa MYJIbTUMEAUHHBIM

koMIutekcoM. Crieniain3upoBaHHas  MeOenb u o0opypoBaHue: YueOHas meOenb Ha
144mrt.), pabouee MecTO

144 mnocagouynbix MecT (CTONOB 72IIT., CTYJbEB

npernoaasarens, ctoid 1 mT., gocka memoBas — (3-X cekuuoHHas) 2 mT., Kadeapa
1., cton 2mrt., crynseB 2mT. [lepeHocHol MynbTUMEAUHHBINA KOMITIEKT: HoyTOyK
HP 250 G6 1WY58EA, Mynsrumenuiinbiii npoekrop LG PF1500G. Habopst
JIEMOHCTPAITMOHHOTO o0opynoBaHMs u y4eOHO-HATIIATHBIX MTOCOOUIA:
MYJIbTUMEIUMHBIE NPUJIOKEHUS K JEKIMOHHBIM KypcaM M NMPAKTHYECKUM 3aHSATHUSAM,

WHTEPAKTHUBHBIE YUeOHO-HATIISAIHEIC TTOCOOMS.

30/32,

autep «A», «by», «P»

I'puboenosa,

Ayn. 2045 Yuebnas aymuropus (VIS TIPOBEICHUS 3aHATHN JIGKITMOHHOTO THIA U
3aHIATUNA CEMUHAPCKOTO THUIA, KYPCOBOTO MPOCKTUPOBAHUS (BBITOIHEHHUSI KYyPCOBBIX
paboT), TPYNNOBBIX M WHAWBUAYAIbHBIX KOHCYJIBTAIMH, TEKYHIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTecTalun), o0opynoBaHa MYJITUMETUAHBIM
KomIiekcoMm.Criennanu3upoBantHas Mebenb U 00opynoBaHue: YueOHas meOenb Ha
78 TmoOcagoOYHBIX MeCT, pabodee MECTO MpemojaBaTeis, Aocka MenoBas (3-x
CeKlMoHHas) - 1 mT., kKadempa - 1 mwmr., crymeeB - 2 1mr. [lepeHocHOU
MynbTHMeInHHBIN KoMIniekT: Hoyroyk HP 250 G6 1WY58EA, MynbTuMe TuiHbINH
mpoexktop LG PF1500G. HaOopbl JeMOHCTPallMOHHOTO O0OOPYAOBaHUSA U Y4eOHO-
HATJTSAHBIX TOCOOWH: MyNbTUMEIWHHBIE TPWIOKEHHS K JIEKIMOHHBIM Kypcam |

IMPAKTHYCCKUM 3aHATHAM, HHTCPAKTUBHBIC y‘ICGHO'HaFHHI{HHC Ioco0usI.

191023, r. CaHkt-
[etepbypr, yn. Kanan
I'puGoenora, 30/32,

autep «A», «by», «P»

Ayn. 2070 Yuebnas aymuropus (IS TIPOBEICHUS 3aHATHN JICKITMOHHOTO THIA U
3aHIATUH CEMUHAPCKOTO THUIA, KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOIHEHUS KYyPCOBBIX
paboT), TPYNHOBBIX WM WHAVBUIYATbHBIX KOHCYJIBTAIMH, TEKYHIETO KOHTPOJIS U
MPOMEXYTOYHOM aTTeCcTalun), o0opyoBaHa MYJIETUMETUAHBIM
komIiekcoMm.Criennanu3upoBanHas Mebenb u 00opynoBaHue: YueOHasi meOenb Ha
54 mocago4HBIX MecT, paboyee MECTO MpemojaBaTessl, JOocKa MapkepHas - 1 wrT.,
kapenpa - 1 mr., cron - 1 mr., cryn - 1 wr., Komnerorep Intel i3-2100 2.4
Ghz/500/4/Acer V193 19" - 1 mrr., UuTepakTuBHbIH mpoekTop Epson-EB-455Wi - 1
mT. Habopsl neMOHCTPAITMOHHOTO O0OPYIOBAHUS M YUeOHO-HATIIATHBIX TOCOOMI:
MYJbTHMEIUHHBIE TPUIIOKEHUS K JICKIIMOHHBIM KypcaM M MPAaKTUYECKUM 3aHSATHSIM,

WHTEPAKTUBHBIE YUeOHO-HATIISAIHEIC TTOCOOMS.

191023, r. CaHkt-
[etepbypr, yn. Kanan
I'puGoenora, 30/32,

autep «A», «by», «P»

Ayn. 2065 Yuebnas aymuropus (VIS TIPOBEICHUS 3aHATHH JIGKITMOHHOTO THIA U
3aHIATUNA CEMUHAPCKOTO THUIA, KYPCOBOTO MPOCKTUPOBAHUS (BBITOIHEHUSI KYyPCOBBIX
paboT), TPYNHOBBIX WM WHAVBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOU aTTeCTalun), o0opyoBaHa MYJIbTUMETUAHBIM
komIuiekcoM.Crieruanu3npoBanHas MeOesb u o0opyaoBaHue: YueOHas MeOelb Ha
80 mocago4HBIX MecT, paboyee MECTO MpemojaBaTessl, JOoCKa MapkepHas - 1 wrT.,
kadenpa - 1 mr., ctyn - 2 wr., IlepcoHanbHbi KOMIBIOTEP B cOope Lenovo tum 1
(Core 13 2100+monmrop Acer V193) - 1 mt., MuTepakTrBHLIM nmpoexTop Epson EB-
485Wi - 1 mr. HabGopsl 1eMOHCTPAIMOHHOTO 000PYAOBaHMS M yueOHO-HATIISIHBIX
nocoOuil: MyJIbTUMEIMIHBIC MPUIOKEHUS K JICKIIMOHHBIM KypcaM H MPaKTUYeCKUM

3aHATHUAM, UHTCPAKTHUBHBIC y‘Ie6HO'HaFJI5I,I[HI>Ie Tocoousl.

191023, r. CaHkt-
[etepOypr, yn. Kanan
I'puGoenora, 30/32,

autep «A», «by», «P»

Ayn. 2068 Yuebnas aymuropus (IS TIPOBEICHUS 3aHATHH JIGKITMOHHOTO THIA U
3aHIATUNA CEMUHAPCKOTO THUIA, KYPCOBOTO MPOCKTUPOBAHUS (BBITOIHEHHUS KYypPCOBBIX

pa60T), TPYNIIOBBIX W HWHAWBUAYAJIBHBIX KOHCYHBTaHHﬁ, TCKYHICT'O KOHTPOJIA H

191023, r. CaHkTt-
[etepbypr, yn. Kanan
I'puGoenora, 30/32,
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MPOMEXYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJIETUMETUHHBIM
komIiekcoMm.Criennanu3upoBantHas Mebenb u o0opynoBaHue: YueOHasi meOenb Ha
94 mocamouHBIX MecTa, pabodyee MECTO IperojaBarens, J0CKa MapkepHas - 1 mr.,
kapenpa - 1 mr., cron - 1 wr., cryn - 2 wr., Komnerorep Intel i3-2100 2.4
Ghz/500/4/Acer V193 19" - 1 mwt., Akyctuueckas cucrema JBL CONTROL 25 WH -
2 wt., Dkpan ¢ annekrpornpuog. DRAPER 96 - 1 mT., Akyctudeckas cuctema - 1
mT., Jlocka marauTHO-MapkepHas 100*200 - 1 mr., MylTbTUMETHHHBINA MTPOCSKTOP
Panasonic PT-VX610E - 1 mr.

y4eOHO-HATISAAHBIX TOCOOMA: MYJNBTUMEIUMHBIE TPHUIOKEHUS K JICKITMOHHBIM

Habopbl meMOHCTpAIIOHHOTO O0OPYIOBaHUS U

KypcaMm Y TPaKTHYECKHUM 3aHITHSIM, MHTEPaKTHBHbIC y4eOHO-HATIISHBIC TOCOOUSL.

autep «A», «by», «P»

Ayn. 2020 KowmmproTepHbIH Kinace (I TPOBEICHUS TPAKTHYCCKUX 3aHITHH,
KypCOBOTO TPOSKTUPOBaHUS (BBIMOTHEHUS KYPCOBBIX pabOT) ¢ NpPUMEHEHHEM
BBIYHCIUTEIHLHON TEXHHKH). O06opymoBan MYJIbTUMEIUAHBIM
koMmIuiekcoM.Crieruanu3npoBanHas MeOesb u o0opyaoBaHue: YueOHas MeOelb Ha
25 mocajo4HBIX MecT, pabodee MECTO NpernojaBareNs , JOCKa MapKepHas Ha
KOJeCHMKax 2 IT., cTol lmT., cTyn OINT., >Kamio3u 2IIT., BEIIalKa CTOWKa
Intel 15-7400/16Gb/1Th/ Bumeoxkapra NVIDIA GeForce GT
710/Monutop DELL S2218H - 25 mir., [lIkad TenekoOMMyHUKAIIMOHHBIA HACTCHHBIN
IIMO MIPH-3-6.650 - 1 mr., , Kommyratop ProCurve Switch 2626 - 1 mir.,
Mynbstumenunitabeiii mpoextop Optoma x 400 - 1 mT., DKkpaH MOANPYKUHEH.pYIHOU
MW Cinerollo 200x200cm (S/N) - 1

o0opymoBaHUs W y4eOHO-HATJISIIHBIX TOCOOWH: MyJIbTHMEIUITHBIE MPUIOKEHUS K

2mt.Komnsrorep

IIT. Habopsl 1eMOHCTPAI[HOHHOIO

JICKIMOHHBIM KypCaM W HPAKTUYCCKUM 3aHATUAM, HWHTCPAKTHBHBIC yqe6H0-

HarJIsIAHbIE ITOCOOUS.

191023, r. CaHkt-
[etepbypr, yn. Kanan
I'puGoenora, 30/32,

autep «A», «by», «P»

Ayn. 2023 KoMmmbloTepHBI Kiacc (Ui TPOBEACHUS NPAKTHUSCKUX 3aHATHH,
KypCOBOTO TMPOEKTHPOBAaHHSA (BBIIONHEHHS KYypCOBBIX paboT) ¢ NpUMEHEHHEM
BBIYUCIUTEIBHOM TEXHUKH). Ob6opynoBan MYJIbTUMEIUHHBIM
koMmIuiekcoM.Crieranu3upoBanHas MeOelnb U o0opyaoBaHue: YucOHas MeOelb Ha
48 1mocaouHBIX MECT, pabouee MECTO MpernoaaBaTelis (KOMIBIOTEPHBIA CTOM - 1 TIT.),
JIOCKa MapKepHasi Ha KOJIeCHKax - | mT., JocKa MapKepHas 3-X CeKIHoHHas - | mT.,
kadempa - 1 mr., crom - 1 mr., ctym w30 - 7 mrT., cTyn -1 mT., Kamo3®u -3 MIT.,
Kommerorep  15-8400/8GB/500GB_SSD/Viewsonic  VA2410-mh  -34
Kommyrarop Cisco Catalyst 2960-48PST-L (B T.4. CepBucHsiii koHTpakT SmartNet
CON-SNT-2964STL) - 1 mr., Touka OecnpoBogHoro mocryma Wi-Fi Twuml
UBIQUITI UAP-AC-PRO - 1 mr., [Tpoektop NEC M350 X - 1 mr., Kommyratop
JIOKaJIbHOM BBIuMcIUTENbHOI cetu (48 moptoB) Cisco WS-C2960+48PST-L - 1 mir.,
Kommytarop ProCurve Switch 2626 - 1 mrr., Kommoerotep Intel pentium x2 93250
/500gb/mMonuTop philips 21.5' - 1 mrt., IP Bugeokamepa Ubiquiti - 1 mrT.,

BecripoBoanas Touka moctyma/UNI FI AP PRO/Ubiquiti - 1 .

IIT.,

Habopst

JIEMOHCTPALIMOHHOTO 00opyaoBaHUs u yueOHO-HArISI THBIX nocoOuii:

MyHBTPIMe,Z[PII;'IHBIC IMPUIIOKECHUA K JICKIIUOHHBIM KypCaM U NPAaKTUYCCKUM 3aHATUAM,

WHTEPAKTUBHBIE YUeOHO-HATIISAIHEIC TTOCOOMS.

191023, 1. CaHkrt-
[etepOypr, yn. Kanan
I'puboenora,  30/32,

nutep «A», «by», «P»




7. METOJANYECKHUE YKA3AHUA JJISI OBYUAIOIET'OCSI 11O
OCBOEHUIO JUCIIUIIJIMHbI

[Ipuctynas K WU3y4EHHIO JUCHUIUIMHBI, OO0ydYaromemycss HeoO0X0IuMOo
03HAKOMHUTHCS CO CIEAYIOIMMHU JOKYMEHTaMU:

- y4eOHO-METOIMUECKOM JOKYMEHTAIIUECH;

— JOKaIbHBIMM  HOPMATHUBHBIMU  aKTaMH,  PENIAMEHTHPYIOLIIUMU
OCHOBHBIE€  BONPOCHI ~OpraHW3allMd U  OCYIIECTBIEHUS  0Opa30BaTEIbHON
JEATEILHOCTH, B TOM YHCJIE PETIAMEHTUPYIOIINE TOPSIOK MTPOBEACHUS TEKYIIErO
KOHTPOJISL YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTeCTallui 00y4YaroIuXcs;

— rpaguKoM KOHCYJIbTaIIHA COTPYJTHUKOB npogeccopcko-
MIPEToAaBaTeILCKOTO COCTAaBA.

YpoBeHb U TIyOMHA OCBOCHHS IUCIUIUIMHBI OMPENEISIIOTCS aKTUBHOW U
CUCTEeMAaTUUYECKON paboToil 00ydJaromuXcsl Ha JEKIIMOHHBIX 3aHATHIX, 3aHITHIX
CEMUHAPCKOTO THUIIA, BBIMOJHEHUEM CaMOCTOATEIHLHON pabOThl, B TOM YHCIIEC B
YacTH BBIJIEJICHUSI HanboJiee 3HAYMMBIX M aKTyalbHBIX MTPOOJIEM s JalbHEHIIIero
uzydeHusi. OcoObIM yCJIOBHEM Kaue€CTBEHHOT'O OCBOCHHUS JUCIUIUIMHBI SBIISIETCS
3p¢deKkTuBHAsS OpraHu3alus Tpylda, IO3BOJIAIOIIAS PaACHpPENeIUTh YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TpaduKoM yueOHOTO mporecca.

[Ipu moaroToBke K y4eOHBIM 3aHSATHUAM OOYYAIOIUMCS MPEAOCTABIISACTCS
BO3MOXKHOCTh ~ TOCEIIEHUS  KOHCYJNbTAIMA  COTPYAHUKOB  MPOQPECCOPCKO-
npenoaaBareibckoro cocrtaBa CIIGI'DY cormacHo pacnucaHuio, YyCTaHOBICHHOMY
B rpaduike KOHCYJIbTAIUH.

AynutopHas W BHEAyAHTOpHas paboTa OOydYaroImUXCs JOJDKHA OBITh
HarpaBjeHa Ha (OpMUPOBAHUE!

— (yHIaMEHTAJIbHBIX OCHOB MHUPOBO33PEHUS O0yJaroIIMXcs u
€CTECTBEHHOHAYYHOTO MTO3HAHNS;

— O0a3MCHBIX 3HAaHWUH, COOTBETCTBYIOLIMX HAMPABICHUIO TMOJATOTOBKA U
3asBJIEHHOM MpOoQecCHOHATIBHON 001acTH, (OPMUPYIOIIUX LEJIEBYI0 U
poecCHOHANIbHYIO OCHOBY JIJIsl TTOJITOTOBKHU KaJIPOB;

— mnpodeccuoHaIbHBIX KOMIETEHIIMA OPUEHTUPOBAHHBIX HA YAOBIIETBOPEHUE
NOTpeOHOCTEN phIHKA TPY/A,

— WHIUBUIYaJbHOW TPAEKTOPHUU IOCPEICTBOM OCBOEHMS YHUKAJIBLHOIO Habopa
npo(EeCCUOHATBHBIX KOMIIETEHIMI  JOMOJIHAIOINX KOMIIETEHTHOCTHYIO
MOzeab  OOydarollerocs, 3a CYeT OpHUEHTAllMM Ha  KOHKPETHBIE
1po(heCcCHOHATIBHBIE CIIEHUANIN3UPOBAaHHbIE 00JIACTH 3HAHUM, ONIPEEIIIeMble
IIPEACTABUTEISIMU PBIHKA TPY/IA;

— METaHaBbIKOB OOYyYalOlIUXCs, TAKUX KaK: KOMaHAHas paboTa U JHUIEPCTBO,
aHaJln3 JaHHBIX, HIU(POBBIE HABBIKH, pa3padOTKa U pean3alus MPOEKTOB,

MEKKYJIbTYPHOE B3aUMOJECHCTBHE.

10



8. OCOBEHHOCTH OCBOEHUSA JMCHUIIJIMHBI J1JIs1 UTHBAJIUIOB
N Jiin1l C OrPAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

OOyuenne 0OyYaIOIIUXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
Ipyu HEOOXOIMMOCTH OCYIIECTBISIETCSI Ha OCHOBE aJalTUPOBaHHOW paboueit
IpOrpaMMbl  C  WCIOJB30BAHHEM  CICHHATBHBIX  METOAOB  OOydYeHHUsS W
IUIAKTHYECKHX  MaTepHajoB, COCTAaBICHHBIX C  YY4ETOM OCOOEHHOCTEH
NCUXO(U3UYECKOTO PAa3BUTHUS, HHIMBHIYAIbHBIX BO3MOXKHOCTEH W COCTOSHUS
3I0POBBS TAKUX OOyJarOIIUXCs (00yJaromerocs).

B memsix ocBoeHust yueOHOUM MporpamMmbl AWCIUIUIMHBI WHBAIHIAMHA U
JUIAMHA ~ C  OTPAHWYCHHBIMH  BO3MOXXHOCTSIMH  37I0POBbS Y HUBEPCHUTET
o0ecrneynBacr:

— JJI MHBAJIMJOB M JIUL[ C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbS I10
3pEHMIO: pa3MeIlleHUe B JOCTYIHBIX JUIsI 0OyYaloUIUXCsl, SABISIONIMXCS CIECIBIMU
Wi cnaboBUIAIIMMU, MECTaX W B aJalTUPOBaHHOM (opMe CIpaBOYHOU
WHPOpMAIIMM O paCIUCAHWKM Yy4YEOHBIX 3aHITHH, TPHUCYTCTBHE AaCCHUCTECHTA,
OKa3bIBAIOIIIETO oOyuJaroremycs HEOOXOUMYIO IIOMOILb; BBIITYCK
aIbTePHATUBHBIX (HOPMATOB METOAUYECKUX MaTEpHUanoB (KPYMHBIM MmpudT WiIu
aynoansl);

— JUISl UHBAJIMJIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTAMU 3JI0POBbS 11O
CITyXy: HaJiJIe)KAIIMMH 3BYKOBBIMHU CPEICTBAMHU BOCIIPOU3BEACHNE HH(POPMAIIHH;

— JUIl MHBAJIWAOB W JIMI C OTPAHUYECHHBIMH BO3MOYKHOCTSIMHU 3J0POBbBS,
UMEIOLMX  HApyLIEHUs  OINOPHO-ABUIATEIIBHOIO  amnmapara:  BO3MOXKHOCTH
OecnpensaTCTBEHHOT0 JTOCTYIa 00yYaromuxcsl B y4eOHbIe TOMEIICHMS], TyaJIeTHbIE
KOMHATbl U Jpyrue noMeuieHus: Kadenpel, a Takke NpeObIBAHUE B yKa3aHHBIX
IIOMEIIECHHUSIX.

OOyuaromuecs u3 yucia nHBaIUI0B U ul ¢ OB3 obecrieyeHsl neyaTHHIMU
U (WIm) DSIEKTPOHHBIMM  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJanTUPOBAHHBIX K OIPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHe OO0YYAIOIIUXCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI MOXKET OBITh OPTraHM30BAaHO Kak
COBMECTHO C JPYTUMH OOYYarOIIMMHUCSA, TaK W B OTIACIBHBIX TPYMIAX WUIH B
OTJICTBHBIX OPTaHU3AIUSX.
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®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpoOJIbHBIEC BONPOCHI ¥ 3aJaHUS K NPOMEKYTOYHOM aTTeCTAlNH

1. MHOecTBa ¥ ONepalyuy HaJ MHOXKECTBAMH.

2. OnpeneneHue U CBOWCTBA YUCIOBOM MOCIIEAOBATENILHOCTU. ApH(PMETHUECKHE ONIEpaIlii HaJl
HIOCJICI0BATEIBHOCTSIMH.

3. Ilpenen uncioBoii nocnenoBaTeabHOCTH. CXoAA1ascs NOCIe10BaTEIbHOCTD.
4. CoiicTBa npeesioB MOCIeI0BATEIIbHOCTEN.

5. beckoHeuHO Maiast 1 6ECKOHEUHO OOJIbIIasi YUCIOBAs MTOCIEI0BATEILHOCTD.
6. Yucno e. 3agaua HENPEPHIBHOTO HAYUCIIEHUSI IPOLIEHTOB.

7.DYHKIIMY, OCHOBHBIE TIOHSITHS.

8. Onpenenenus npenena GyHKIUHA B TOUKE U HA OECKOHEYHOCTH.

9. beckoHeyHO Masbie M OECKOHEYHO OOJbITHE (YHKIIUH.

10. OnHOCTOPOHHUE MPENETHI.

11. CpaBHeHHE OECKOHEUHO MAJIBIX M OECKOHEYHO OOJBIINX (PYHKITHI.

12. OcHOBHBIE TEOPEMBI 00 IKBHBAJICHTHBIX OCCKOHEYHO MaJIBIX.
13.0OcHoBHBIE TeOpeMBI O Tpeaenaax GyHKINH.

14. 3ameuarenbHbIE IPEIETBI.

15. HenpepbIBHOCTH (DYHKITUU B TOYKE.

16. Touku pa3psiBa GyHKIHH.

17. CoiicTBa GyHKIIUHA, HETIPEPHIBHBIX B TOUYKE.

18. CpoiicTBa (hyHKIIHIA, HEIPEPHIBHBIX Ha OTPE3KE.

19. OnpeneneHue nMpou3BOAHON (YHKIIMM B TOYKE, TECOMETPUUYECKUN U MEXAaHUYCCKUU CMBICI
IIPOU3BOJHOM.

20. TlpaBuia BBIYHMCICHUS MPOW3BOJIHBIX, CBSI3aHHBIE C apU(METHYCCKUMH JEHCTBUSMHU HAJl
GYHKIHASIMH.

21. IIpousBoaHas CIIOKHOW U OOpaTHOM (PYHKITHIA.

22. Tabnuiia mpoOu3BOIHBIX.

23. uddepennuan Gynkiun. ['eomerprueckuii cMbica quddepeHiuana.
24. TlpuOnm>KeHHbIE BHIYMUCIICHUS C TOMOIIBIO TuddepeHImrana.

25. HeoOxomumoe ycinoBue auddepenuupyemoctd  GyHkmuu B Touke.  CBs3b
mddepeHpyeMocTy 1 CyIIeCTBOBAaHUS KOHEYHOW POU3BOIHOM.

26.Teopembl Depma.
12



27.Teopema Pois.
28. Teopema Jlarpania.
29. Teopema Komm.
30. IIpaBuno Jlonurans.

31. ®opmynsr Teitnopa u Makiopena s n pa3 auddepeHuupyembix GyHKImi. 32. GopMybl
MakiiopeHa Jij1sl 2JIeMEHTapHBIX (PYHKITUH.

IIpuMeps! THNOBBIX 3aaHMIl pelIaeMbIX 3aa4:
1 cemecTp

Tema 1. IlocaenoBaTe ILHOCTH.

n
bt ={n+1}
1. Hcnone3ys ompeneneHue mpezena J0Ka3zaTb, YTO IOCJIEI0OBATEIBHOCTD
cxomutest K uucny 1 w i €=0,1 Haiitu takoit Homep N, uto i Bcex n=N CIpaBeIIHBO
nepasencreo|X, — 1| < .

4n®-1

2. Haiitn nipenen nocnenosarensHocT 1im,, . — .
Sn<+3n—1

Tema 2. IIpenen n HenpepbIBHOCTH (PYHKIIHIA.

3. limWx+1-vx-3)

X—00

6. Iim((em —1)(1—c052x)J

Jx sin x2
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2x-1-1

, Im—=
. 3x*-2x-8
8 lim— —,—
X—2 X-2
l 3x* -2x-8
9. XI_,II] 5x% -2
5,x<0
10. UccrnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIHIO y=19X +2’0 <x<2
—,X22
3-X

Tema 3. IludgdepennupoBanue GpyHKIMA OJHOH NepPeMeHHOM.

11. Beruucnuth mpou3BOIHYIO ()YHKIIHIA:

1)y:In35x+2Jﬁ

2 Y= (arctgﬁ+ 2x)5
y=5x>+3x-2

12. HamucaTh ypaBHEHHME KacaTEJIbHOM, IPOBEIEHHOM K KPUBOU B TOYKE

x=1.

_ 4 _ .
13. Haittu dy,ecnn y_(ZX_S) B TOUKE x=1 " AX_O’Z

p
Tema 4. CBoiicTBa tudpepeHuupyemMbIxX PyHKIHM.

14. IIpoBepuTh BBINONIHEHUE YCIIOBUI TeopeMbl Pouts anst pyHkuuun y = X 3 _3x%2+x+

4 wa otpeske [0; 1].

. Inx
15. Boraucnute npeaen pyHKIUN, UCIOIb3Ys IpaBuiio Jlonmuras: llnlx_,m —.
x

3 2
16. Paznoxuts Y = X~ —2X" + X =1 no crenensm X +1

1

17.®yukuns g(y) SBISIETCS  00paTHOW JuIsl  (DYHKIIHH f(X): 5 1, 3aJaHHON Ha
X"+

MIPOMEXKYTKE [0; -|-OO) . Torga BepHO yTBEpkKIAECHHUE:

1
A — |=1.
)9@
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1
B) g'| = |=-2.
) 0 >

B) ®yukuus J (y) OIpeJieIcHa Ha IIPOMEKYTKE [0; -|-OO) .

18.lana pynkuus Y = 2x% —3x +1. W3BecTHO, 4TO B TOYKE X, MPU HEKOTOPOM 3HAYCHUH

AX npupamenue QyHkumu ¥ guddepeHnman QYHKIMHA PaBHBI COOTBETCTBEHHO Ay =1,

dy:%. Haiitu X, ecrn AX > 0.

Bomnpocsl k 3k3ameHny 3a 2 cemecTp

1. Onpenenenrie MOHOTOHHOW (pyHKIIMU. HeoOxomumoe u 10CTaTOYHOE yCIIOBHUE BO3PACTAHUS

byHKIIHIH.
2. Onpenenenne MOHOTOHHOHM (GyHKIHMH. HeoOxomumoe W AOCTaTOYHOE YCIOBHE YOBIBAHHS

byHKIMN.

3. Onpenenenue JIOKAIBHOTO SKCTpeMyMa GyHKIIMK OHOU nepeMenHoi. Heooxonumoe
YCIIOBHE JIOKQTBHOTO 3KCTpeMyMa (QYHKIIMH OJTHOW IEPEMEHHOIA.

4. OnpeneneHue JOKAILHOTO SKCTpeMyMa (QYHKIIMH OJHOM nmepeMeHHou. [lepBoe qocraTouHoe
YCIIOBHE CTPOTOTr0 JOKAJIBHOIO 3KCTpeMyMa (DYHKIIUH OJHOM MEepeMEHHOM.

5. OnpeneneHue JOKaILHOTO dKCTpeMyMa (PYyHKITMU OHOM mepeMeHHo. BTopoe nocrarounoe
YCIIOBHE CTPOTOTO JIOKAIHHOTO SKCTpeMyMa (G YHKIIUU OJJHOU MEPEMEHHOM.

6. OnpeneneHue BRITYKIOCTH M BOTHYTOCTH (DYHKIIMHM OJTHOM MepeMEHHOH (BBIMYKJIOCTh BBEPX
U BBIITYKJIOCTh BHU3). JIOCTaTOYHOE yCIOBHE BHIMTYKJIOCTH (DYHKIIMH OJHON MEPEMEHHOI.

7. Omnpenenenue Touku neperunda rpaduka (GyHKIMKM OgHONW mepeMeHHOU. Heobxomumoe
ycloBHe neperuoa.

8. OmpeneneHre TOYKM TmepernOa rpaduka QyHKIHH OHONW mepeMeHHOW. JloctaTouHoe
ycloBHe neperuoa.

9. OnpeneneHue BEpTUKATBHOM U HAKIIOHHON aCUMITOTHI.

10. HaumbGonpiiee w HauMEHbIlIee 3HAUYCHHE (YHKIMH OMHOW TMEPEMEHHOM Ha 3aMKHYTOM
MIPOMEXKYTKE.

11. ®yHKIUM HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIE OIIPEACICHUS.

12. YacTHble NpOM3BOAHBIE (ONPEAEIEHNE, TEOMETPUUECKUIN CMBICI, ITPaBUJIa BEIYUCICHMUS).
13. YacTHble NpOM3BOAHBIE BBICHIMX MOPAIKOB. TeopemMa 0 HE3aBUCUMOCTU CMEIIaHHBIX
MPOU3BOJIHBIX OT MOpsaKa AU dHepeHInpoOBaHUs.

14. Tonueiii quddepenunan GyHKIMU ABYX MEPEMEHHBIX.

15. Onpenenenue rpaauenTa GyHKIIMH, IUHUA YPOBHS, CBOMCTBA TPAJUCHTA.

16. Onpeenenne JTOKaILHOTO dKCTpeMyMa (DYHKITMU HECKOJIBKHUX NepeMeHHbIX. Heooxoaumoe
YCIIOBUE DKCTpeMyMa (PYHKIIMHN HECKOJIbKUX MEPEMEHHbIX.

17. Onpenenenue JIOKATBHOTO SKCTpeMyMa (PYHKITMH HECKONIBKUX MEepeMeHHBIX. JlocTaTrouHoe
YCIIOBHE SKCTpeMyMa (PYHKIIUN HECKOIBKUX NIEPEMEHHBIX.

18. YcnoBHBIN 3KCTpeMyM (YHKLUH JIBYX EPEMEHHBIX.
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19.Haunbonpiiee 1 HauMeHbIlIee 3HAYCHUE PYHKIIUU HECKOJIbKUX MEPEMEHHBIX B 3aMKHYTON U
OTpaHUYCHHOM 00JIaCTH.
20. Onpenenenne nepBooOpa3Hoil GyHKIIUHA. TeopeMbl 0 CBOMCTBAX MEPBOOOPA3HBIX (PYHKITHH.
Omnpenenenre HEONPEAEIEHHOTO HHTErpaa.
21. Tabnuiia HHTETPAIIOB.
22. CBolCcTBa HEOIIPEIETIEHHOTO UHTETpaIa.
23. MeTo/ 3aMEHBI ITepeMeHHOH (METO/ MMOACTAHOBKH) B HEOTPEAEICHHBIX HHTErpaiax.
24. MeToa UHTETPUPOBAHHUS 110 YACTSIM B HEOIPEICTICHHOM HHTETpaJIe.
25. OnpeneneHHblid HHTErpall (ONpeaesieHre, FeOMETPUUECKUI CMBICT).
26. CBoiicTBa ONpeAeICHHOI0 HHTErpala.
27. ®opmyna Herotona-Jleibuuma.
28. Meron 3aMeHbI IEPEeMEHHON (METO/I IOJICTAHOBKH) B ONIPEICIICHHBIX HHTETpaJIaXx.
29. MeToa MHTErPUPOBAHUSA 110 YACTAM B ONIPEACICHHOM UHTETpaJIE.
30. Ompenenenue HECOOCTBEHHOTO HHTETPaia IEPBOTO poja (1o OECKOHEYHOMY ITPOMEKYTKY).
31. Onpenenenrie HECOOCTBEHHOTO MHTETpajIa BTOPOro poaa (0T PyHKUUM, UMEIOIIUX pa3phIB).
32. luddepennmanbupie ypaBHeHHs IepBOro nopsiaka. OcHoBHBIC TOHATH. 3anada Koy,
33. YpaBHEHUs ¢ pa3aeisIOIMMUCS TIEPEMEHHBIMU.
34.0xHopoanbie muddepeHanbHbIe YpaBHEHUS.
35. JIuneitHble ypaBHEHUs EPBOTO nopsaka. Meron bepuymiu.
36. JIuneitnble ypaBHEHUs niepBoro nopsaka. Merox Jlarpanxka.
37. lnddepennnanbuble ypaBHEHHS, IOMYCKAIOIINE TOHWKEHUE TTOPSIIKA.
38. OgHopoaHoe nuHelHoe nud dhepeHIInaIbHOe YPaBHEHHE, CTPYKTYpa €ro 00IIero penieHusl.
39. OpuopomHoe  nuHelHOe — AuddepeHnuaTbHOe  ypaBHEHHE € MOCTOSHHBIMH
KO3 PHUIHEHTaAMH.
40. CrpykTypa o0OIIero pemeHuss HEOJHOPOAHOTO JIMHEHHOro audQepeHnaIbHOro
YpaBHCHHSI.
41. Haxox/1eHre 4acTHOTO PelIeHUs] TUHEHHOr0 HEOTHOPOAHOTO YPaBHEHUS C TOCTOSTHHBIMU
K03 puLIHEeHTaMHU AJ1s1 HEKOTOPBIX TUIIOB MTPABOIl YaCTH.

IIprMepbl THNIOBBIX 3aJaHUI pelIaeMbIX 32/1a4:

3 2
1. Y=X —9X"+10 Onpenenurs nureppasi BospacTanus, yobIBaHus, TOUKHA

AKCTpeMyMa (YHKIIMH; HHTEPBAIbI BEITYKJIOCTH U BOTHYTOCTH rpaduka GpyHKIUN, TOUKH
neperuoa.

o = v3 — Yy2 —
2. Haiitu nauMenbInee 1 Haubonbutee 3Hauenue bynximn f(x) = x 3x 9x +

35 ua orpeske [—4; 4].
_2x*-3

3. Haiitu acuMnToTsl rpaduka GyHKIUU y= X —1

4x

4. ViccnenoBaTh moBefieHNE (YHKIIMH B IIOCTPOUTD rpaduk y= W

16



5. Haitu

1).xe‘xdx

2y | x° In xdx

¢ X-1
————dXx
3)'x\/x+1

In* x
@J—;fdx

6. Beramcnurts
} dx
1) 0v4 —3X

8
Xdx
2) |

3~/ X+1

e
jlnxdx
3) 1

7. BI4UCIUTh MI01aas GUrypsl, OrpaHHuUECHHON NPSMON

y= —3X + 4 u napa6onoit y= X2 —3X.

dx
X+

-

o0
8. Onpenenuts CXOIUMOCTh I
0

9. Haiitu rpamuent gpynkiuu Z B Touke M.

2x? 1
2=2 ML=
1) y ( 2)

2y Z=+/X=Yy?, M(5;2).
10, Hanaz = /5x - xy? . Haitru 9radz s rouxe K(4;—1) u npoussommyro mo

HAIPABICHUIO K TOYKE L(2;-2).
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4

11. Haiitu Z;(’x,zxy,zgy,ecnn Z=YyCcosXx—e"y+3x—5
12. Haittu skctpemyM Qyrkman 2 = 2X° +2X°y +y° —4

13. Haiitu sxcTpeMyM QYHKIUU. Z = i + % IIPU YCIOBUU X + Y = 2

14.Haiitu 3HaueHue napameTpa a , Ipu KOTOPOM TOUKa A(l; O) SBJISIETCS. TOUKOW MUHUMYMa

byHKIIH f(x;y)=%x2+xy+ yz—ax—(3a2—2)y+5.

17 .
15.BbrancanTh onpeneneHHbl HHTErpaj —.[ X-sin x dx.
T
0

16.Haiitu o0uiee peuienue ypapHenus 4/ Y 2 +1dx = xydy .

17. Haiitu yactHoe pemrenue auddepeHnnaibHOro ypaBHeHus y'tgx = 2y NpH YCIOBUH, YTO
y (%) = 1. B oTBeTe ykazaTh 3HaU€HUE Y (g)
X+2y

18.HaiiTu ob1iee penieHre ypaBHeHUS )’ = .
X

1.2 Tembl NUCbMEHHBIX PadoT

Paboueit nporpaMMoii JUCIIMTUIMHEI HE TIPETyCMOTPEHO.

1.3 KoHTpOJIbHBIE TOYKHU

HomMep KOHTpPOJILHOM Tun KOHTPOJIbHOM Cnoco06 npoBeneHust Howmepa Tem
TOYKH TOYKH
1 Kontponshoe MUCbMEHHO 1-3
TECTHPOBaHUE
2 KonTponbHoe MUCBMEHHO 4-6
TECTUPOBAHUE
3 Texymui KOHTPOIIb C TIOMOIIBIO 1-6

TEXHUYECKUX CPEIICTB
1 UHPOPMAIIMOHHBIX

CHUCTEM

4 KonTponbHoe MUCBMEHHO 7-9
TECTHPOBaHHE

5 Kontponshoe MUCbMEHHO 10-14
TECTUPOBAHUE

6 Tekymuit KOHTPOIH C TIOMOIITEI0 7-14

TE€XHUYECKUX CPEACTB
1 HH(OPMALIMOHHBIX
CUCTEM
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1.4 Ipyrue 00beKTbI OLLCHUBAHUS
Pa6oueit nporpaMMoii JUCIIUTUIMHBI HE TIPETyCMOTPEHO.

1.5 CamocTosiTesibHAsi padoTa 00y4aromerocsi

HaunmeHoBaHHs caMOCTOATEILHOI Pa0doThI Homepa Tem
IToaroroBka K JEKIIMOHHBIM U PAKTUYECKUM 1-14
3aHATHAM
BrinmonHenue qoMamrHux 3aIaHui 1-14
IToaroroBKka K s5K3aMeHy 1-14

1.6 llIkana oueHUBaHMUS pe3yJabTaTa

[IIkanbl OLICHUBAHUS U MPOLIEAYPbl OIIEHUBAHUS PE3YIbTATOB OOYUYECHUS MO
AUCHUIIMHE  perjameHTupytorcss [lonoxkeHneM O  TEKylleM  KOHTpOJIE
yCIIEBAEMOCTH W TPOMEKYTOYHON aTTECTAllMM OOYyYaloUIuXcs MO MporpamMmam
BbIcIIero oopa3zoBanus u [lonoxxeHrneM o OAITbHO-PEHTUHTOBON CUCTEME.

Jns  oneHkn cHOPMUPOBAHHOCTH PpE3yJIbTaTOB OOyYEHHs MO JUCHUIUIMHE
UCIIOJIB3YETCs 0a/1/IbHO-PEeTHHIOBAsA CHCTEMAa yCIIeBaeMOCTH 00y YAl M XCS:

®opmoli UTOrOBOrO KOHTPOJSL MO JTUCIUIUIMHE SIBISETCA 3K3aMeH (WiH
nudpepeHIMpOBaHHBIN 3a4eT), UTOTOBasl OICHKa (HOPMHUPYETCS B COOTBETCTBUU
CO IIKAJIOH, MPUBEICHHON HUXKE B TaOIUIIE:

basusl Onenka
<=H4 HEYI0BJIETBOPUTEIILHO
55-69 YIOBJIETBOPUTEILHO
70-84 XOpOUIO
>=85 OTJIMYHO

IIIkana oueHUBaHUA pe3yabTaTra

2 (6amr no 54) JleMoHCTpHpyeT HeTTOHUMaHUE TIPo0IeMbl. MHOTHE TpeOOBaHUS, MPEABIBISIEMBIC K
3aJIaHHIO HE BHITIOJHEHEI.

JleMOHCTpUpYeTCs IEPBUYHOE BOCTIpUATHE MaTtepraia. PaboTa He3akoHUEHA U /MH
9TO TUIaruar.

3 (6amm 55-69) JleMoHCTpHUpYyeT YaCTUIHOE TTIOHUMAaHHE MPo0sIeMbl. bonpmmHCTBO TpeOoBaHUMT,
NPEBSBISICMBIX, K 33JJAHUIO BHITTOJTHCHBI.

Branenue sneMeHTaMu 33JaHHOTO MaTepralia. B OCHOBHOM BBITIOJTHEHHBIN MaTepHan
TIOHSITCH U HOCHT IIeJIOCTHBIH XapakTep.

4 (6amn 70-84) JleMoHCTpHpYET 3HAYUTEITHLHOE IOHUMaHNE TTPOOIEMBI 0003HAYECHHOM TUCITUTUITHHOM.
Bce tpeboBanus, IpeIbsIBIIEMbIC K 32IaHUIO BHITTOJTHCHBI.

CopeprkaHre BBITOJIHEHHBIX 33/IaHUH PACKPBITO U PACCMOTPEHO C Pa3HBIX TOUCK
3pEHHS.
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5 (6a1 85-100)

JleMoHCTpHpYET MOTHOE TOHUMaHKe MpobeMbl. Bee TpeboBanwMsI, IPEAbSIBISIEMBIC K
3aJIaHHIO BBEIITOJTHCHEI.

IIpomeMOHCTPUPOBAHO YBEPEHHOE BIIAICHUE MAaTCPHAIOM JTUCITMILTAHEIL.
BrimorHeHHBIE 3a/TaHNS HOCST METOCTHBIX XapaKTep, BHIITOJHEHBI B TTOJTHOM 00BhEME,
CTPYKTYPHUPOBAHBI, IPEJCTABICHBI PA3IMUHbBIC TOUKU 3PEHUS, TPOJEMOHCTPUPOBAH
TBOPYECKUHN MOJIXO]I.
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