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JuciunnnHa «MaTteMaTH4eCKui aHAIn3»

1.HanmeHoBaHue AUCIUIIJIHHBI

2.JlepeyeHb UIAaHMPYEMBbIX Pe3yJIbTATOB OCBOCHUS 00pa30BaTe/I1bHOM
NporpamMmsl (epevyeHb KOMIETEHIUI) ¢ YKa3aHHEM MHAHUKATOPOB MX JOCTHKECHUS
U IVIAHUPYEMBIX pe3yJibTaTOB 00yYeHHs 110 JUCHMILINHE

HNucuumnraa «MaTeMaTudeckuii  aHanu3»  obecneuuBaeT  (opMHpOBaHUE
cnenyromux komnerenuumii: [TKH-2.
Pe3ynabTaTsl 00yyeHus
Kona HNuaukaropsl (yMeHUs U 3HAHUA),
HaumeHoBaHue
KOMIIETeHIH JAOCTHIKEHHST COOTHECEHHbIE ¢
KOMIETeHI[HH
" KOMIIETEeHI[HH HHIUKATOPAMU JTOCTHKEHUSI
KOMIIETEeHI[HH
1. lemoncrpupyer YMeThb pelnarh TUIOBEIE 3aa4k
3HAHME 0a30BBIX MaTeMaTHYECKOTO aHAJIN3A.
MaTeMaTHIECKUX
MoJIeNIei, 3HATL OCHOBHBIE
MPHMEHAEMBIX B MaTeMaTHYEeCKUE MOJIETH
PA3THUHBIX METO/IbI PEIICHUS 33134
CLOCOBCH ¢ Mpe/IMETHBIX 06nacTsx. | MATEMATHUECKOTO aHATH3A,
IIOMOIIBIO YMeTh ananTupoBaTh
MaTeMaTHYECKON 2. AjanTupyer u MaTeMaTHYeCKHE MOJIEIN
MOJEJIM peIIaTh TIPHMEHSIET 3a7a4u, UCIOJIb3Ys IIOHATUS
IIOCTABJICHHYIO CYILECTBYIOIIHE U METOJIbI MAaTEMATHUYECKOTO
TCOPCTUHCCKYIO MaTeMaTHYCCKUE aHalH3a.
- WIH TIPUKJIAIH
fHicH-2 3anaq§/) 7o MOEIIH JUTL PEIICHIA 3HATh OCHOBHBIE
peaJ'II/I3,0BBIBa}I IIOCTABJICHHOH QIITOPUTMBI M TIPUEMBI
AITOpHTM HPHKIaTHON U UCCIICIOBAHUS C
TCOPETUYCCKOU 3aIa9K. | ycro/1b30BaHIMEM METOIOB
pELICHUS B BUIC
MaTEeMaTHYeCKOTO aHaJIH3a.
IPOTrPaMMHOTO
MOTyJIst
Ay 3. Bnaneer YwMmerb GpopMuUpoBaTH
METONOJIOTHEH MaTeMaTHYECKYIO MOJIEITb
MaTeMaTu4ecKOro JUIsl PellieHus 3a1auH.
MOJICTTUPOBAHMS IS
pelLeHus 3HATH METOI0JIOT U0
npo(heCCHOHAITLHBIX MaTeMaTHICCKOTO
3aau. MOJICITUPOBAHMS.

3.MecTO IMCHUILINHBI B CTPYKTYpe 00pa30oBaTeJIbHBIX NPOrpaMm

JuciuniauHa «MaremMaTH4ecKuii aHaiau3» OTHOCHUTCS K HpeAnpoduIbHOMY

po¢eCCUOHATIBHOMY

HUAKITY

HaIIpaBJICHUA

4

IIOATOTOBKH

01.03.02-IIpuknagHas



MaTeMaTuka ¥ WHPOpMaTHKa, Mpouins «AHamW3 NaHHBIX W TPUHITHE PEIICHUNA B
HSKOHOMHKE U (PUHAHCAXY.

Jucuurnnaa «MaTteMaTndeckuil ananus» 0a3upyeTcs Ha 3HaHUAX, TOTyYCHHBIX B
paMKax MIKOJIBHOTO Kypca MaTeMaTUKH WM COOTBETCTBYIOIIMX IUCIHUIUIMH CPEIHEro
npodecCUOHANBLHOTO  O0pa3oBaHMs,  SIBISETCS  OOIIMM  TEOPETUYECKUM U
METOJOJIOTUIECKIM OCHOBAaHUEM I BCEX MAaTEMAaTHYECKUX AUCUUIUIMH U JUCHUTUIAH
oO1enpodeccuoHaIbHOrO HUKIIA, BXOIAIIMX B 00pa30BaTeIbHYIO IporpaMMy OakanaBpa
no HampasneHuio «[lpukmamnas marematnka W wHPOpMaTHKa», MPOPUIb «AHAIU3
TaHHBIX U TPUHATHE PEUICHUH B SKOHOMHKE M (PUHAHCAXY.

4.00beM TMCHUIIMHBI (MOXYJIsI) 324e€THBIX ¢IUHULAX U B AaKaJeMHYECKUX
yacax ¢ BblJeJIeHHeM 00beMa ayIMTOPHOM (JIeKIMH, CEMUHAPHI) U
CaMOCTOAITEJIbHOI padoThl 00yYAKOIIUXCSH

Jnst ctynenToB, oOydvaromuxcst mo Hampasinenuro noarotoBku 01.03.02 - TlpuknagHas
MaTemMaTHka ¥ HH(popmaTuka, npoduiab «AHalu3 JaHHBIX M MPUHATHE PEIICHUH B 3KOHOMHUKE U
(buHaHCcax», oyHasi popma 00y4yeHUs

Bua yueOHoi padorsl o Bcero (B 3/e n Cemectp 2 Cemecrtp 3
JUCHUIIJINHE yacax) (B yacax) (B yacax)
OO6mrast TpPyA0€MKOCTh UCITUTLTHHBI 8/288 108 180
KonrtakTtHas paboTa - Ay1uTopHbIe 84 34 50
3aHATUA
Jlexun 32 16 16
CeMuHapbl, TPAKTUYECKUEC 3aHATHUS 52 18 34
CamocrostenpHas paboTa 204 74 130
KonTpoJsibHbie KonTposnbhas KonTposbhas
Bun Texyiiero KoHTpos
paboThI pabora paborta
Bun npomexxyTouHO# arTecTanuu 3aueT, sK3aMeH 3auer DKk3ameH

5.Coaep:xxanue TUCHUIUVINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jesiaMm)
JUCHMILUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJleMHUYeCKUX Yacax) U BUA0B
Y4eOHbIX 3aHATHH

5.1. Copep:xanue TUCHUIIMHBI

1. Ilpexges 4HCIAOBBIX MOCJAEA0BATEIBLHOCTEH, Mpeaes] YUCJIAOBBIX (yHKIUM,
HeINPEePbIBHOCTh YUCJIOBBIX PYHKIMH

JlelicTBUTENIbHBIE YHCIIA U UX CBOMCTBAa. YunciioBble MHOeCTBA. OrpaHHMYEHHBIE
YUCJIOBBIE MHOKECTBA. | paHUIBI YHCIIOBBIX MHOXECTB. Teopema O CyIIECTBOBAaHHHU
TOYHBIX T'PAHEN OTPAHUYEHHOTO YMCIOBOIO MHOKECTBA.
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Yucnosele pyHkuuu. O0nacTh onpeaeneHus 1 MHOXKECTBO 3HaYEHUN (PYHKIUU.
Orpannuennsle ¢yHkuud. OOpatHas ¢yHkuusa. CroxkHas (QyHKUUA. DJIeMEHTapHbIE
¢ynxuuu. CpolicTBa PyHKIUH.

UucnoBele  mocnenoBaTenbHOCTH.  OrpaHMYEHHBIE W HEOTPAaHUYEHHBIE
nocnenoBarenbHocT.  [Ipenen  mocnenoBarenbHOCTH.  CBOMCTBA — CXOMSIIIMXCS
nocnenoBarensHocTel.  Kputepuit  cxonumoctu  Komm. [IpusHak  cxoammocTu
MOHOTOHHOM nocnenoBaTeabHoCcTh. Yucio e. Teopema KaHTopa 0 BI0)KEHHBIX OTPE3KAX.
IToamocnenoBaTenbHOCTU  CXOMAIIUXCS MocienoBarenbHocTed. Teopema bonbuano-
BeliepmTpacca 0 CylecTBOBAHUU CXOIAIIENCS MMOANIOCIEI0BATEIIbHOCTH OrPAaHUYEHHOU
MTOCJIEA0BATENBHOCTH.

[Ipenen pynkuuun. Onpenenenue cxoaumoctu 1o ['eitne u mo Kommu. Teopema 06
SKBUBAJICHTHOCTH OmpeaeiaeHuil cxonumocTtd no ['eiine n no Komm. OpHOCTOpOHHUME
npenensl GyHkuuu. TeopeMa o CBSI3U MEXAY OJHOCTOPOHHUMHM TNpeaenaMu PYHKIIUU U
npenenoMm ¢yukuuu. [lpenen ¢yHkuMM B OECKOHEUYHOCTH, OECKOHEUHBIE MpPEEbI.
Apudmernyeckue omnepanuud HaJl (QYHKOUSAMH, HMEIOMMMHU mpeaen. I[lpenenbHbiid
nepexoq B HepaBeHcTBax. [lepBblli M BTOpPOW 3amevaTelbHbIE INpeaebl. beckoHeuHO
manble. CBoiictBa OeckoHeuHO MaibiXx (yHkiuil. CumBoa o(f). DKBUBaJIEHTHBIC
O6eckoHeuHo Manble. beckoneuno Oosnbiive QyHKIUH.

HenpepoiBHOCT,  QyHKIIMH B  TOuyke. ApupMETHYECKHE Omepaluud Haj
HenpepbIBHBIMU QyHKIMsAMU. Onpesesienne U KiiacCu(puKalus TOUeK pa3phiBa.

CBoiicTBa HeMNpepbIBHBIX  (QYHKIMI: TeopemMa 00 YCTOWYMBOCTH 3HAKa
HEeNpepbIBHOM (QYHKLIMH; TeopemMa O MPOMEXKYTOUHBIX 3HAUEHUSAX; TeopeMa o0
OTPaHUYEHHOCTH HENpPEphIBHON (PYHKIMM Ha OTpe3Ke; HamOojblllee M HauMEHbIIee
3HAa4YeHMsI HETIPEPhIBHON (DYHKIIUU.

HenpepsiBHOCTD cnioskHOM GyHKIIMH. HenmpepbhIBHOCTh 00paTHOHM (hYHKITHH.

HenpepbIBHOCTE 351eMEHTapHBIX () YHKLUH.

PaBHomepHass  HempepbIBHOCTh.  Teopema  KaHTopa 0  paBHOMEpHOM
HEeNpPEepbIBHOCTH (DYHKILIMU.

2. IuddepenunaibHoe ucHUucaeHue PyHKIUI OHOI MepeMeHHOM

IIpousBoaHas. I'eomeTpuyecKkuii CMBICI IPOU3BOIHON. Y PaBHEHNE KACATEIbHOM.

Huddepentupyemocts  QyHknuu B Touke. Judbdepenuupyemocts
HENPEPBIBHOCTb.

Huddepentman.

[IpaBuna muddepeHnnpoBaHUS CyMMBI, Pa3HOCTH, MPOU3BEACHHS, YaCTHOTO.
[Ipou3BoHBIE OCHOBHBIX dJIEMEHTApHBIX (QyHKIUNA. Teopema o mpou3BOAHOM 00paTHOM
¢ynkiuu. Teopema o mnpousBomHON cioxHOW —GyHkuuu. Jlorapudmudeckas
npou3BojHas.  OnacTUuHOCTh.  CBoiicTBa  »mactuyHocTH.  [lpomsBoanbie U
muddepennmanst Beicimx mopsiakos. Gopmyna JleiiOuuia.

OcHoBHBIE TeOpeMbI MU PEepPeHITMATEHOTO UCUYHCIICHU : Teopema Depma, TeopeMa
Ponns, reopema Jlarpanxa, teopema Komm. [Ipasuino Jlonurans.

Mpuorounen Teinopa. @opmyna Teitnopa (MakiiopeHa) ¢ OCTaTOUHBIM YJIEHOM B
dopme Jlarpanxka u Ileano. Pa3nokeHue OCHOBHBIX 3JIEMEHTapHBIX (YHKIUN IO
dbopmyne Maxknopena. IIpubnuxennsie ¢opmynsl. Hcnons3oBanue  QopmMyIisl
MaksopeHa Jij1si BBIYUCIICHUS MIPEEIOB.



Uccnenoanne ¢yHkuuid. I[Ipu3HaKk MOHOTOHHOCTH (YHKUHMH. OKCTPEMYMBI.
HeoOxonumoe ycnoBue JOKaldbHOrO 3KcTpeMyma. JlocTaTodyHOe YCIOBHE JIOKAIBHOTO
skcTpemyma. Beimyknocts. Touku nepern6a. AcumnroTtsl. Hanbonbline 1 HaMMeHbIINe
3HAYCHMUS.

3. IndpepenunanbHoe ncuuciaeHne GQyHKIUM HECKOJIBKHUX IePeMeHHbIX

CBoiicTBa pacCTOsIHUSA B N —MEPHOM €BKJIMJ0BOM IPOCTpaHCTBE R". OKPECTHOCTH
TOUYKW. BHyTpeHHHWE, TpaHWUYHBIC, MpeaeibHble TOYKU. OTKpBITBIE U 3aMKHYTHIC
MHOX€ECTBA B IpocTpaHcTBE R"™. OTpaHNYECHHbIE MHOKECTBA.

OYHKIUA HECKOJbKUX TepeMEHHbIX. DYHKIIMM HECKOJbKUX TEPEMECHHBIX B
SKOHOMHYECKOU Teoprun. CXOAUMOCTb MOCIEI0BATEIbHOCTH TOYEK B POCTPAHCTBE R™.

[Ipenen ¢GpyHKIUM HECKOIBKUX MEPEMEHHBIX.

HemnpepbsiBHOCTD (DYHKIIMH HECKOJBKUX IMepeMeHHBbIX. CBOICTBAa HEMPEPBIBHBIX
GYHKIMI HECKOJIBKUX MEPEMEHHBIX: apu(METUUECKUE OTepaIluu Haj HEMpPEPHIBHBIMU
(YHKUUSAMH, HENPEpPHIBHOCTh CJIOXKHOW (QYHKIMM, TEOpeMa O COXpaHEeHUH 3Haka
HernpepbiBHOM  ¢dyHKkIMu. CBoiicTBa (PYHKIMM, HENPEPHIBHOW HAa 3aMKHYTOM
OTpaHUYEHHOM MHOXKeCTBE. PaBHOMEpHasi HENPEPHIBHOCTh (YHKIIMU HECKOJIbKUX
MEPEMEHHBIX.

YacTHbpie MpOW3BOAHBIC (PYHKIIUU HECKOJIBKUX IMEPEMEHHBIX.

HuddepenumpyeMocTs (QYHKIIMM HECKOJIbKMX TepeMeHHbIX. Heobxoanmoe
ycnoBue nuddepenuupyemoctu. HenpepwsiBHOCTh  auddepeHimpyeMoil  GyHKIHH.
Hoctatounoe ycnoue auddepeniupyemoctu. dudbdepeniman GyHKIMH HECKOJIBKUX
NIEPEMEHHBIX.

Opnnoponnbie pyHkuuu. Teopema Ditnepa 00 OTHOPOIHBIX (PYHKITUSIX.

[Ipou3BojiHast Mo HampaBieHUIO. [ palueHT, CBOICTBA rpagueHTa. DIIACTUYHOCTD
(YHKIIMU HECKOIBKUX TIEPEMEHHBIX.

YacTtabie Tpou3BoIHbIE, TUdPepeHITnanbl BRICIINX nopsaakoB. @opmyna Teitmopa
1Tt PYHKITUM HECKOJIBKUX TIEPEMEHHBIX.

JlokanpHBI SKCTpeMyM (YHKIIMM HECKOJBKHUX IepeMeHHBbIX. Heobxomumblie
YCIIOBHS JIOKAJbHOTO 3KCTpeMyMa. JlocTaTo4HbIE YCIIOBHS JIOKAJIbHOTO 3KCTpPEMyMa.
HauGonbinee n HanMeHblee 3HaueHus auddepeHupyemMoi QyHKIIMM HA 3aMKHYTOM
OrpaHUYEHHOM MHOKECTBE.

HesBubie ynkiuu. Teopema o cymiecTBoBaHUN U TG HEPEHITUPYEMOCTH HESIBHOM
¢byHKIMU. Beryrcienre 9acTHBIX TPOU3BOIHBIX HESIBHO 33JJaHHOM (PYHKITUH.

VYcioBHBIM  3KCTpeMyM. MeTon HeompeAeneHHbIX MHOXxuTenen Jlarpanxa.
HeoGxoaumoe ycioBue YCIOBHOTO 3KcTpeMyMa. JlocTaToyHOe YCIOBHE YCIOBHOIO

IKCTpEMyMa.

4. Boinykiible QYHKIMHA HECKOJIBbKUX NEPEMEHHbIX

Breimykisie MHOXKECTBa B MpocTpaHCTBE R™. BeImykible (yHKIIUU HECKOJIBKUX
nepeMeHHblX. HeoOxoaumoe # J0OCTATOYHOE YCIOBHE BBIMYKIOCTH. JlocTaTouHOE
YCIIOBHE BBIMMYKIIOCTH ABAXABI U depeHpyeMoit GyHKIUNA. DKCTPEMYMBI BBITTYKIIBIX
(BornyThix) (yHkiui. Teopema 0 r100aJbHOM XapakTepe SKCTPEMyMa BBIYKIIOM
dbynkuun. TeopemMa 0 JOCTHXKEHUHU BBINYKION (YHKIMEH TI00aIbHOTO SKCTpEMyMa B



CTallMOHApHON TOYKe. EIMHCTBEHHOCTh 3KCTpPEMyMa CTPOrO BBIMYKJIOH (DYHKIIHH.
HepasenctBo HMencena.

5. MaTerpanbHoe ucuyuciaeHue GyHKINU OHOM NepeMeHHOi

IlepBooOpa3nas ¢ynkuuu. Teopema 00 oOwmeM BuAe NEPBOOOPAZHOM.
Heonpenenennslii wunHTerpan. CBONCTBa HEOINPEAEICHHOIO HHTerpana. Tabnuia
OCHOBHBIX MHTErpaIoB. ME€TO1bI HHTETPUPOBAHHUS: HEIIOCPEICTBEHHOE UHTETPUPOBAHMUE;
METOJ| 3aMEHbl NEPEMEHHOM, METOJ WMHTETPUPOBAHUS II0 YACTSIM B HEONPEIEICHHOM
UHTETpae.

WNuTerpupoBanue pauuoHanbHbIX (yHKUIMA. THTErpupoBaHie HEKOTOPHIX KJIacCoB
UppalMOHAIBHBIX (QYyHKUMN. MHTEerpupoBaHue HEKOTOPBIX KJIACCOB TPAHCLEHJIEHTHBIX
GyHKIUHA.

Onpenenennplii uHTErpan Pumana. ['eoMeTpHuecKuid CMBICI OMNPEIEIEHHOTO
unterpana. CpoiicTBa  ompezaesneHHOro  uHTerpana. HeoOGxomumoe — yciioBue
uHTerpupyeMoctu  ¢ynkuuu. Kputepuit uHTerpupyemoctd ¢GyHkuuid. Kiaccel
UHTErpupyeMbIX QyHKIUH. JlocTaTOUHOE yCIIOBUE HHTEIPUPYEMOCTH (DYHKIIUH.

OrnpeneneHHblil MHTErpall ¢ NEPEMEHHBIM BEPXHUM MPEAEIOM M €r0 CBOMCTBA.
®opmyna Herorona-Jleitonuma. @opmyna 3amMeHbl TMEPEMEHHOW B OMNpeeIeHHOM
uHTerpasie. HWHrerpupoBaHue 10 dYacTsIM. HHTErpupoBaHUE YETHOW, HEYETHOM,
NEePUONUECKON () YHKITUH.

I'eomeTprueckne NpUI0KEHUs ONPEAEIEHHOTO HHTErpaia: JJIuHa Jyry, IIonaiab
IUIOCKOM (pUTYpBI, 00bEMBI TEJI U TUIOIIAIU TOBEPXHOCTEH. DKOHOMUYECKHE IPUIIOKEHUS
OIIPENIEJICHHOI0 UHTETpaa.

HecoGcTBeHHBIE HHTETpasibl ¢ OECKOHEUHBIMU TMpeAeaMUd HHTETPUPOBAHUS.
HecoGcTBeHHBIE MHTETpasIbl OT HEOTPAaHUUYEHHBIX (YHKIMH. CBOWCTBa HECOOCTBEHHBIX
uHTerpanoB. HecoOcTBeHHBbIE MHTErpaibl OT HEOTpUUATENbHBIX (GyHKIMH. [IpusHaku
CXOIMMOCTH  HecOoOCTBEeHHBIX  uHTerpaigoB. Kpurepuit  Komm  cxoammocTu
HECOOCTBEHHBIX HHTErpanoB. AOCOIIOTHO U YCIOBHO CXOJSIIUECS UHTETPAJIBL.

6. UuTerpanbHoe ucuucjieHue GyHKIMU HECKOJIBKUX MepeMeHHbIX

MmnoxectBa, uamepumsie 1o JKopaany. Mepa XKopaana orpaHn4eHHBIX

MHOXkecTB B R"™ CBoilcTBa MHOXECTBa OPJaHOBOW Mepbl HyJb. (CBOMCTBa
MHOKECTB, n3MepumbIx 1o JKopnany. Kpurepuit usMepuMocT MHOKECTBA B R™.

Onpenenenue M CyleCTBOBaHHE NBOMHOIO MHTErpana. ['eomeTpuueckuil CMbICT
nBOMHOrO HHTEerpana. CBoiicTBa IBOMHOrO MHTErpana. CBeeHne IBOMHOr0 HHTErpaia K
noBTOpHOMY. OrnpeneneHue TpoMHOro MHTerpana. BeluncieHrne TpOWHBIX MHTETPAJIOB.
3amMeHa TEpEeMEHHBIX B 1N —KpaTHoM wuHTerpane. [lomsipabie, cdepuueckue wu
HWIHHAPUYECKUE KOOPAUHATHL. ['eoMeTpruYecKre NPUIIOKEHUSI KPATHBIX UHTETPAJIOB.

Kparnbsie HecoOcTBeHHBIE MHTErpalibl. uTerpan Ditnepa-Ilyaccona.

KpuBonuueitnbie nnrerpansl. KpuBoamHeHbIE HHTETPAIIBI IIEPBOTO POAA.

Brruncnenne KpuBOJIMHENHBIX HHTETPAIIOB IEPBOTO POJA.

KpuBonuHeHble uWHTErpagbl BTOPOro pojaa. BbeIUMCIEHHE KPUBOJIMHEWHBIX
HMHTETPAJIOB BTOPOro poaa. CBs3b MEXIAY KPUBOJIWHEWMHBIMH WHTErpajaMHu MEPBOrO U
BTOporo poaa. ®opmyna I'puHa. YCinoBHUsS HE3aBUCUMOCTH KPUBOJMHEWMHOIO MHTETrpaia
OT MyTU UHTerpupoBaHusd. MHTerpupoBanue nojHbix auddepenunanos. [Ipunoxenue
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KPUBOJIMHENHBIX WHTErPajjoOB BTOPOrO POJA — BBIYUCIECHUE IUIOMAANA C MOMOIIBIO
dopmybl ['puHa.

7. UnciioBbie psiabl

UucnoBoir psaxa. Yacrtuunele cymmsl pspa. Cymma pspa. Cxopsuuecs u
pacxonsiuecs: yucioBble psabl. HeoOxonumoe ycnoBue cxogumoctu psana. CBoiicTsa
cxomsamuxcs panoB. Kpurepnii Komm cxoaumoctu psiaa.

Panel ¢ HeoTpunaTenbHbIMM uyieHaMH. Kpurepuid CXOOMMOCTH psAxa ¢
HeOoTpuUaTeabHbIMU uieHaMu. [Ipu3Haku cpaBHeHus, npusHaku JlamamOepa u Komm,
VHTETPAJIbHBIN IIPU3HAK.

AOCONIOTHO U YCJIOBHO cxonsuuecs: paapl. CBolicTBa aOCOJNIIOTHO CXOASIIUXCA
psanoB. Teopema Pumana a1 yCIOBHO CXOASIIMXCS pAIOB. ApupMeTHYECKUe oneparuu
HaJ cXoasAIuMHucs panaMu. OnpeneseHne 3HaKoYepeAYOIErocs paaa.

[Ipu3znak Jleitonuna. [Mpusnak Jupuxne. I[lpusnak Adens.

8. ®yHKUMOHAIBHBIE MOCJIEI0BATEIBHOCTH U PS/bI

[TonsiTue (YHKIIMOHATBLHON MMOCIEIOBATEILHOCTY W (PYHKIIMOHAJIBHOTO psja.
CxomumMoCTh  (DYHKITMOHATBLHON TOCJIEAOBATEILHOCTH B TOYKE M HA MHOXECTBE.
PaBHomepHass cxogumocTh. HeoOxoammoe U JocTtaroyHoe yCJIOBHE (KpUTEPHA)
PaBHOMEPHOW CXOAUMOCTH (PYHKIIMOHAIBHOUM mocienaoBaTenbHOCTH. Kputepuit Komm
PaBHOMEPHOM CXOJUMOCTH.

CrenenHoit psan. OO6iacTb CXOAUMOCTH CTENEHHOTO psina. Teopema Abens.
Teopema 06 00sacTU CXOJUMOCTH CTENEHHOTO psiAa. Paguyc u mHTEpBal CXOAMMOCTU
CTEIIEHHOTO psAna. PaBHOMepHass CXOAUMMOCTb cTeneHHoro psga. [louneHHoe
muddepeHpoBaHe U MOWICHHOE HHTETPUPOBAHUE CTEIIEHHOTO PAJIa.

Paznoxxenne dynkiuu B psag Teimopa (Makmopena). Teopema o pa3inoXUMOCTH
O0eckoneuno auddepeHnupyeMord (QYHKIMM B pAA.  PaslokeHWs  OCHOBHBIX
aJIeMEeHTapHbIX PyHKIMKA B psig MakiopeHa.

YucnoBble M CTENEHHBIE PAJBI C KOMIUIEKCHBIMU 4ieHamu. Kpyr cxomumoctu
CTEMEHHOI0 psAlla ¢ KOMIUIEKCHBIMU ujieHaMu. DopMyibl Ditniepa.

9. Psanbl @ypbe. Unuterpaa @ypeoe. [IpeodpaszoBanne Oypbe

OpTOHOPMHpPOBAaHHBIE CHUCTEMBI B IPOCTPAHCTBE KYCOUYHO-HEMPEPBIBHBIX
bynkiuit. Psaer @ypee. Tpuronomerpudeckuii psan dypne. HepaBenctBo beccens u
paBencTBo [lapceBans. KommiekcHas popma 3anmucu TpUrOHOMETPUUYECKOTO psia Dypre.
[Tpuznak [upuxie. Psapr @ypbe ns 4eTHBIX W HEYeTHBIX QyHKuuid. CIBUT U CHKaTHE
OTpE3Ka Pa3JIOKEHUS.

CoOCTBeHHBIC HMHTETPAJIBI, 3aBHUCAIINE OT TapameTpa. CBOWCTBa COOCTBEHHBIX
MHTErpaJioB, 3aBUCAIIUX OT mnapamerpa. HecoOcCTBEHHble HMHTErpajbl, 3aBUCAIINUE OT
napamMerpa. PaBHomMepHasi CX0AMMOCTh HECOOCTBEHHOI'O MHTErpajia Mo napamerpy.

CBoiicTBa HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCAIIUX OT IMapaMeTpa.

WNuterpan dypwe. [IpeacraBienre KyCOYHO-TIIANKOW (DYHKIIMH WHTETPATIOM
®ypbe. UnTerpan @ypbe 4eTHbIX U HeUeTHBIX pyHKIM. KommekcHas opMa unTerpaa
®ypee. [IpeobpazoBanune @ypbe u oOpaTHOE TpeodpazoBanue Dypoe.

CaoiicTBa npeodpazoBanuii Oypre.



10. JitsiepoBbI HHTErPAJIbI
DnepoBbl MHTErpalibl IEPBOrO0 U BTOPOTO poja, X cBoiicTBa. Popmyna cBs3u
SIIIEPOBBIX UHTETPATIOB NEPBOrO U BTOPOro pojaa. OCHOBHbIE (POPMYIIBI AJIs SHIIEPOBBIX
MHTErpajoB NepBOro u BToporo pojna. Jlorapudmuueckas npousBoanasd ['ammadyHkumm.
Teopema ymHOxeHust Ay ['amma-QpyHKuuu. BblunciieHre HEKOTOPBIX OIMpPEAeTIeHHBIX
HWHTErpayioB ¢ nomoinbio ['amma-dpyHnkiuu. @opmyna Dinepa. Dopmyna CTupiauHra.
[ToctosHuas Jinepa.

5.2. Y4eOHO-TEMATHYECKHUH ILJIAH

01.03.02 - IpuxiagHas MaTemMaTuka U nHGOpPMATHKA, TPOGUITb « AHAIH3 JAHHBIX U MPHHSATHE
pelIeHnii B SKOHOMUKE U (prHaHcax», o4Hasi popma 00ydeHus

TpynoémMkocTh B yacax

KonrakTnas pabora -

AyauTopHas pa6ora Camo ®
Ne HaumeHnoBaHue Tem C CToAT OPMBITERYIIEro
eMHHA
Bcer eJbH KOHTPO.JIS
n/n | (pa3aeaoB) IMCUMILIHHBI b
o 06 pel, ast ycleBaeMocTH
Jlek MPaKTH
ma pado
UM yeckHue
s Ta
3aHATH
|
[Ipenen yncnoBbIx
MOCJICIOBATEIbHOCTEH,
MpeJIeIT YUCIIOBBIX
1, | hpeAct 27 |12 |5 7 15
bynxumi,
HETPEPBIBHOCTh
YHCIIOBBIX (QYHKIUH
Huddepennmansuoe
2 HCYHUCIICHHC 21 8 3 5 13 CamocrosTelbHbIC
GbyHKIMA 0THOM paboTHI.
IIEpEMEHHOM VYyacrtue B
JuddepeHunansroe pellIeHUH 3a]1a4 Ha
3. | ucuncnenue GyHKIMU 21 8 3 5 13 IIPaKTHICCKUX
HECKOJILKMX [EPEMEHHBIX SaHATHAX.
B o CobecenoBanus 1o
BIITYKJIBIC KIIUU
4. yit 21 8 3 5 13 JOMalTHUM
HECKOJIbKUX MEePEMEHHBIX
3aJaHUSIM.
NHurerpanbHoe KoJuiokeryMm
5. | ucuncnenue GyHKIUU 21 8 3 5 13
OJIHOY IIEPEMEHHON
NHurerpanbHoe
UCYHCIICHUE KIIUU
6. dyn 21 |8 3 5 13
HECKOJIbKUX
MEPEMEHHBIX
7. Uucnossie psaabl 21 8 3 5 13
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QyYHKIMOHAJIbHBIC
8. | mociemoBaTeIbHOCTH U 21 8 3 5 13
psiIbI
Psaapr @ypre. UnTErpan
9. | ®ypse. [IpeobpazoBanue 21 8 3 5 13
Dypre
10. | DitepoBBI HHTETPATIBI 21 8 3 5 13
CornacHo
B LeJOM 10 WCHHILIHHE 288 |84 |32 |52 132 y4eOHOMY MlaHy:
KOHTPOJIbHBIE
paboThI

5.3. Coepxxanne ceMUHAPOB, NPAKTUYECKUX 3aHATHH

HauMeHoBaHnune Tem IlepeyeHb BONIPOCOB 11 00CYKIEHHUS HA Dopmbl
(pa3nesnoB) CEeMUHAPCKMUX, MPAKTUYECKUX 3aHATHAX, NpoBeJAeHus
JTUCHUTIIINHBI peKoMeHxyeMble HCTOYHUKH 3aHATHH

JlelicTBUTENBbHBIEC YKCIIa U KX CBOMCTBA. YMCIOBBIE
MHOecTBa. OrpaHUYEeHHbIE YUCIOBbIE MHOKECTBA.
I'pann uncnoBeIX MHOXkECTB. Teopema o CylecTBOBaHUH
TOYHBIX I'paHel OrpaHUYEHHOTO YHCIOBOIO MHOKECTBA.
Yucnossie GpyHKIMHA. XapaKTEPUCTUKN (QYHKITAN:
YETHOCTh U HEUETHOCTh, IEPUOIUIHOCTh, MOHOTOHHOCT,

OTPpaHUYCHHOCTD.
[Ipenen yncinoBol nmocaea0BaTeNbHOCTH. Bhruuciaenue
Ipeacion HOCHCHOB&TGHBHOCTCﬁ. I/IHTepaKTI/IBHaﬂ
beckoneyHO Masbie 1 OECKOHEUHO OOJIbINHE ¢gopma, rpynnoBoe
Hpeﬂen YUCJIOBBIX IHOCJICIOBATCIIBHOCTH. Brruncnenue npeacion 06CY)K,I[€HI/I€
HOCJ’ICI[OB&TCJ'IBHOCTGFI HOCHGI[OBaTeHLHOCTeﬁ C UCIIOJIb30BAHUEM TCOPEMbI TeOpeTI/I‘{eCKI/IX
, IpeJIeIT YACIOBBIX Beiepuirpacca. BOIIPOCOB MO
(bYHKI.[PIfI, Brruucnenune IIpcaciioB (bYHKI_[I/Iﬁ C IMIOMOIIIBIO: TEMATHUKE 3aHATHUA,
HETIPEPHIBHOCTH OIIPCACIICHHU, TCOPEM O CBOUCTBAX IPECACIIOB. IIPaKTUKYM I10
YU CIOBBIX (byHKI_II/If/i OI[HOCTOPOHHHC Ipeaciibl (byHKHI/H/I- PCIICHHUIO 3a/1a4
HepBLIfI u BTOpOﬁ 3aMCUaTCIIbHBIC ITPCACIIbI. 10 TEMATUKE
CpaBHenue 6eckoHeYHO ManbiX QyHKIUI. beckoHeuHo 3aHSTUA

MaJible SKBUBAJICHTHBIC.
HenpepbiBHOCTE GyHKIIMM B Touke. MccienoBanue ToYek
pa3pbiBa QyHKIIHH.

AcumnToThI K TpaduKy QYHKIHH.

CpoiicTBa (hyHKIIHIA, HETIPEPHIBHBIX HAa OTPE3KE.
PaBHOMEpHast HEPaBHOCTb.

PexoMeHTyeMble HCTOYHUKH:

I1.8,9
[IpousBonnas ¢hyukuuu. [IpaBuna nuddepeHumrpoBaHus. WNHurepakTuBHas
EI/II/I(E?;CP;:::::HBHO IIpousBoaHas MOKa3aTeNbHO-CTENEHHOHN (DYHKIIMH. dopma,
(byHKIHIT OJTHOM OnactuuHoCTh (pyHKUIMU. Jlorapupmudeckas IPYIIOBOEC
MepeMeHHOI npousBoaHas. [uddepenunan Gpynkunu. oOcyxieHue
Vcnonw3oBanue auddepenimana st TpuOINKEHHBIX TEOPETUYCCKUX
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BBIYHCIICHUM.

PackpsITHE HEonpeneneHHOCTEN 110 NpaBwity Jlonuras.
Paznoxenne dynkiuii mo hopmyne Teitmopa
(Maxksnopena). PackpbiTue HeonpeeIeHHOCTEH ¢
nomolInsko Gopmyiiel MakiopeHa.

JlokanbHbIE SKCTPEMYMBI (PYHKITHA.

BOIIPOCOB I10
TEMaTUKe
3aHATHS,
IIPAKTUKYM I10
pELIEHNUIO 3a/1a4
110 TEMaTUKE

Haxosk/IeHHEe TPOMEKYTKOB BBITYKJIOCTH, BOTHYTOCTH SaHsATIA
¢ynkuuu. Touku neperuda.
Haubonpiiee n HaumMeHblllee 3Ha4eHUs PyHKIUY,
HEIIPEPBIBHON HA OTPE3KE.
HccnenoBanme GpyHKIMi U mocTpoeHue rpadukos.
PexomeHtyemMble HCTOYHUKH:
I1.8,9
OTKpBITBIE M 3aMKHYTBIE MHOYKECTBA.
Casi3HbIe MHOKECTBA. OrpaHUYEHHbBIE MHOYKECTBA.
CX0MMOCTb MOCIIEOBATENLHOCTH TOYEK.
@yHKINN HECKOJIBKUX NTepeMeHHbIX. [IoBepxHOCTH
(JIuHUN) YPOBHS (PYHKIUH.
[Ipenen u HEMTPEPHIBHOCTH (DYHKITUH HECKOJIBKHX
TlepeMeHHBIX WNHTepakTuBHas
YacTtHble pou3BOAHbIE U AU(depeHInanbl NEPBOTO U (bopwma,
BTOPOTO TOPAAKOB. [IpOM3BOIHAS CIOKHON (QYHKIIUH. F%YHHOBoe
Onuoponusle Gyrknun. dopmyia Ditnepa. O0CYKICHUC
T TUYECKUAX
T I'paguent. [IpousBoaHas O HANPABJICHUIO. copernec
n¢pepeHanbHoe
PeHIL YacTHbie MPOU3BOIHBIE U MU (D PEepeHITHAITBI BBICIITHX BOMPOCOB 110
UCUUCIIEHUE TeMaTHKe
MOPSAKOB.
byHKIIMN 3aHATUA,
ONacTUYHOCTh (DYHKIIMU HECKOJIBKUX EPEMEHHBIX.
HECKOJIbKUX 3 . HPAaKTUKYM 110
ITepEMEHHBIX KCTPEMYMBI (DYHKIMI HECKOJIBKUX IT€PEMEHHBIX. T g—
HesBHble (yHKIIMN. BblunciaeHne 4acTHBIX TPOU3BOIHBIX 110 TEMATHKG
HESIBHO 33JJaHHOM (DyHKLIHU. N—
Haubousbiee u HaumeHblee 3HaueHUs QyHKLIUN Ha
3aMKHYTOM OI'PaHUYE€HHOM MHOYKECTBE.
VYcnoBHBIN 3KCTpeMyM (DYHKIIMHM HECKOJIBKUX
IEPEMEHHBIX: METO UCKIFOUEHUS IEPEMEHHBIX, METO/]
Jlarpanxa.
Heo0xoanmoe ycinoBre yCI0BHOTO SKCTpEMyMa.
JlocTaTo4HO€ yCIOBHE YCIOBHOTO SKCTpEMyMa.
PexomeHtyemMble HICTOUHUKU:
I1.8,9
Beinykibie pyHKIMU HECKOIBKUX EPEMEHHBIX. HnTepakTnBHaA
DKCTPEMYMBI BBIMTYKJIBIX (BOTHYTHIX) (DYHKIIHH. Q)gpMa, TPYIIOBOC
Teopema 0 I106aTLHOM XapakTepe SKCTpeMyMa Bhimykiop | OOCYKACHHC
. o TEOPETUYECKUX
Beinykisie Gpynkimn | GyHKupH. Teopema o 10CTHKEHNN BBITYKIOH GyHKIHCH
HECKOJIBKUX rJ100aIbHOTO SKCTPEMYyMa B CTAllMOHAPHO TOUKE. BOTIPOCOB 1O
. TEeMaTHUKe 3aHATUS,
NepEeMEHHBIX EnuHCTBEHHOCTH SKCTpEMyMa CTPOTO BBIMYKJION QYHKIHH. HPAKTHKYM 110
Metoa HauMEHbIINX KBaJpPaTOB. peIIIeHHIO 3274
PexomeHtyemMmble UICTOUHUKH: 110 TeMAaTHKe
11.8,9 3aHSATHUS
WuTterpanbHoe HeonpenenenHsiit HHTErpal: METO HEMOCPEICTBEHHOTO WuTepakTuBHAs

HCUHCIIEHUE QYHKIUH

HWHTCTPUPOBAHUSA, 3aMCHA HepeMCHHOﬁ, HWHTCIPUPOBAHU

¢dopma, rpymnmnosoe
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OJIHOM IIEPEMEHHON

I10 YacTsIM.

WuTerpupoBanue parioHaIBHBIX (PYHKIIHH.

WHTerpupoBaHrne HEKOTOPBIX KJIACCOB UPPALUOHATIBHBIX U

TPAHCICHICHTHBIX (PYHKIIUH.

Brraucnenue onpeaeneHHbIX HHTETPaIoB 1o popmyrie

Herorona-Jleitbuuna.

Beorunicnenue onpeneneHHbIX HHTErpajoB: ¢

UCIIOJIb30BAaHUEM 3aMEHbI IEPEMEHHOM, METOJI0M

MHTETpUpoOBaHus 1o yacTsM. ['eomerpuueckue

IPUJIOKEHHUS ONPEEIEHHOTO0 HHTErpaa: BbIYUCIEHUE

IUIOIIA/ 1M KPUBOJIMHEHHON Tpaneunu u oobema tena
BpallleHUs. DKOHOMHYECKUE TPUIIOKECHUS

OIIPEACIIEHHOTO UHTETpalla.

HecoOcTBeHHbIe HHTErpasbl ¢ 0ECKOHEUYHBIMH MpeaeIaMu

MHTErpUPOBAHUS.

HecoOcTBeHHbIE HHTErpaJIbl OT HEOTPAaHUYEHHBIX

(byHKIMH.

HecoOcTBeHHbIE HHTErpajibl OT HEOTPULATEIbHBIX

(GyHKIMH.

[Ipu3Haku X0QUMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

AGCOJIIOTHO U YCTIOBHO CXOJSIINECS UHTErPaibl.

PexomenryeMble HCTOUHHKMU:
I11.8,9

o0CcyxaeHue
TEOPETHYECKUX
BOIIPOCOB T10
TCEMATUKC 3aHATHA,
MPAKTHKYM I10
PELICHHIO 3a/1a4
II0 TCMAaTUKE
3aHATUA

HNuTterpanbHoe
ucyucieHue QyHKIUU
HECKOJIbKUX
MIEPEMEHHBIX

Knerounsie MHOkECTBA B R", X cBoiicTBa. Mepa
KJIETOYHOT'O MHOecTBa. CBOMCTBA MEPBI KIIETOYHOTO
MHOKecTBa. MHOkecTBa, u3mepumele 1o XKopaany. Mepa
’Kopnana. CBolicTBa MHOXECTBA KOPJIAHOBOW MEPHI HYIIb.
CBolicTBa MHOXECTB, M3MEPUMBIX 110 XKopaaHy.

JIBoitHOM nHTEerpan. I'eomeTpuuecKuii CMbICI JTBOMHOTO
uHTerpasa. CBOMCTBA ABOMHOTO MHTETpaJia.

CBeneHue IBOMHOIO HHTETpasia K IOBTOPHOMY.

3amMeHa IEpEeMEHHBIX B JIBOMHOM HHTETpAJIE.

TpoitHo# uHTerpan. Berauciaenrue TpoHHbBIX HHTErPAJIOB.
3amMeHa NEePEMEHHBIX B KPATHOM MHTErpale.

[IpumeHeHue MoySpHBIX, CPEePUIECKUX U
UUIMHAPUYECKUX KoOopauHat. ['eoMerpuyeckue
MPUIOKEHUS KPaTHBIX UHTETPAJIOB.

Kpatnsie HecoOcTBeHHBIE MHTETpanbl. MHTerpan Ditnepa
[Iyaccona.

Brluncnenue KpuBOJIMHENHBIX HHTErPAJIOB IEPBOTO poJa U

NuTtepakTruBHas
hopma,
IpyIIOBOE
00CyXICHUE
TEOPETUYECKUX
BOIIPOCOB T10
TEMaTUKe
3aHATHUS,
MPAKTUKYM I10
pEIIeHHIO0 3a/1a4
0 TEeMaTUKe

BTOPOTO poJa. 3aHATUA

®opmyna ['puna. MHaTerpupoBanue IMmoaHbIX

muddepennnanos. [IpunoxeHne KpUBOIUHEHHBIX

MHTETPAJIOB BTOPOTO pOJa — BEIYUCIICHUE TIJIOLIAIHN C

nomoIsio popmynsl ['puHa.

PexomenyeMble HCTOUHUKH:

I1.8,9

HccnenoBanue cX0qMMOCTH U HAXOKIAEHUE CYMM NutepakTruBHas
UncioBbIe pB! YUCIIOBBIX PSIA0OB, UCXOI U3 ONIPEACIICHUS. dopma,

[IpumeHeHre HEOOXOIUMOTO YCIOBHUS CXOTUMOCTH. TPYIIIOBOE

HccnenoBanue cX0qMMOCTH YUCIOBBIX PSIIOB C o0cyx1eHne
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HEOTPULATEIIbHBIMU WICHAMH C IIOMOLIBIO IPU3HAKOB
CpaBHEHMsI, ¢ IOMOIIbIO pu3Haka Jlamambepa u Koy,
HMHTETPAJIbHOIO NIPU3HAKA.

HccenenoBanue Ha CXOMMOCTb 3HAKOYEPEAYIOIIUXCS
PALOB.

PexomeHnryeMble HCTOYHMKMU:

TEOPETUYECKUX
BOIIPOCOB I10
TEMaTUKe
3aHATHS,
IIPAKTUKYM 110
pELIeHUIO 3a1a4

I1.8,9 10 TEMAaTHUKE
3aHATUS
PaBHOMepHast cX0AMMOCTh (PYHKLHOHAIbHON
MOCIICZIOBATEIHFHOCTH M (PYHKIIMOHAIBHOTO PsIia.
Kpurepuii Komm paBHOMEPHOH CXOIUMOCTH.
Heobxonumoe u jocraTouHoe yciaoBue (KpUTepuii)
PaBHOMEPHOU CXOJUMOCTH (PYHKIIMOHAIBHON
nocienoBaresbHoCcTU. Kpurepuii Komm paBHOMepHOM
o WNHTepakTuBHAs
cxoquMocTu. [Tpu3Haku paBHOMEPHOUN CXOJUMOCTH. dopma
o M
O06nacTh CXOUMOCTH U a0COITIOTHON CXOIUMOCTH pma,
TPYIIOBOE
(YHKIIMOHATILHOTO psija.
. 00CyXIeHNe
CBoiicTBa paBHOMEPHO CXOJIAIIUXCS
N TEOPETHIECKUX
OYHKITMOHATFHBIC TOCIIE/I0BATENBHOCTEH 1 PAZIOB: O MPEAENbHOM Tepexone, | "
ITOCJIE0BATENLHOCTH | O TIOWICHHOM MU PepeHIMpOBaHUN U HHTETPUPOBAHHUH. . g .
N TEMAaTHK
U PAIBI Crenernoit psig. O61acTh CXOAUMOCTH CTEIIEHHOTO Psijia. N
Pannyc n mHTEpBAT CXOAMMOCTH CTETIEHHOTO Psifa. ’
o MPAKTUKYM T10
CaolicTBa CTENEHHBIX PAA0B. CyMMa CTENEHHOTO psija.
. pELICHHIO 3a7a4
Paznoxenne pynkuun B psi Tetinopa (MakimopeHna). o TeMATHLE
o 10 TEMATHUK
Pa3no)xeHnst OCHOBHBIX AIEMEHTAPHBIX (PYHKIUHN B psijg N
Maknopena. [lounennoe nuddepeHupoBanmne u
MMOWIEHHOE MHTErPUPOBAHUE CTEIIEHHOTO Psija.
Paznoxxenne Gpynkumii B psia Telmopa ¢ UCMoIb30BaHUEM
CTaHJIaPTHBIX PA3JI0KEHUN.
PexomenryeMble HCTOUHHKMU:
I1.8,9
Paznoxxenue GpyHkumii B TpuroHOMeTpudYecKuil psang Oypne
U niocTpoeHue rpadukoB cyMMBbI psaioB Dypre.
Psinp1r @ypre 1 4eTHBIX B HeueTHBIX GpyHknuil. CABur u
cxaTtue otrpeska pasnoxeHnus. HepasencrBo beccens.
PaBenctBo I[lapceBans.
[Ipusnak dupuxiie cxoqumoctu psaga Oypee.
[Mounennoe nuddepeHnrpoBanre U HHTErpupoBanue psaa | HrepakTuBHas
®ypbe. PaBHOMEpHas cxoauMocTh psana Dypse. dbopmMma, TpymnmnoBoe
Pssr Oypoe KomrutekcHas popma 3armiucu TPHrOHOMETPHYECKOTO psijia | 00CyKJeHue
) TEOPETUYCCKUX
HNurerpan Oypse. g)ypb c. 5 P
ABHOMEpHAas CXOJIMMOCTh HECOOCTBEHHOTO UHTErpaJia 1o | BOIPOCOB 110
I[IpeoGpazoBanue p A > p p
Dypre napametpy. [Ipu3Haku paBHOMEPHON CXOIUMOCTH TEMAaTHKE 3aHSTHS,

HECOOCTBEHHBIX HHTETPAJIOB IO MapaMeTpy.
HenpepbiBHOCTB, T depeHIIMpyeMOCTh HECOOCTBEHHOTO
MHTETpaja Mo napamerpy.

[IpencraBnenne KycOUHO-TIa KON (PYHKIIMU HHTErPaIoM
Dypre.

Kommuiekchas popma unrerpana @ypee. [IpencraBienue
YEeTHBIX U HEUEeTHBIX (PYHKIMI nHTEerpasoB dypee.
[Ipeo6pazoBanue Oypre u 0b6paTHOE NpeodpazoBaHue
®Dypre. Haxoxaenue npeodbpazoBanuii @ypre. CBoiicTBa

MPAaKTUKYM 110
PELIEHNUIO 3a/1a4 110
TEMaTHUKEe 3aHATUS
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npeoOpazoBannii Pypee. Teopema obparieHus
npeobpazoBanus Oypse.
Pexomenryemble ucrounuki: 11.8,9
WNHTrepakTuBHas
DiIepoBBI HHTETPAJIB IEPBOTO U BTOPOTO POAA, dopma, rpymmnosoe
cBoiictBa. Jlorapudmuueckas nmpousBogHas ['amma- o0CcyxaeHue
¢byskmn, popmyna Komu, popmyna Maycca. TEOPETUICCKUX
. Brranciienne HEKOTOPBIX OTPEIEIeHHBIX HHTETPAJIOB C BOTIPOCOB T10
DHepoBbl HHTErPasbl
nomo1neto 'amma-pyakmun. @opmyiia TOHUKEHUS. TEMaTHKE 3aHATHS,
®opmyna nonosHenus. [Ipoussoanas ['amma-pyHkunu. IIPAKTUKYM I10
PexomenryemMmble NICTOUHUKU: PELICHHIO 3a/1a9
11.8.9 10 TEMATHKE
3aHSATHUS

6.IlepeyeHb yueOHO-METOANYECKOT0 00ecredeHHs JAJIs1 CAMOCTOSTEeIbHOM
padoThI 00YYAKOIIMXCH 10 IUCIUIIHHE

6.1. Ilepeyens BONPOCOB, 0TBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOECHHE
AUCHUNINHBI, ()OPMbI BHEAYIUTOPHOI CAMOCTOSATEIbHOH PadoThI

®opmbl
HanmeHnoBaHnue Tem IlepeyeHb BONIPOCOB, OTBOAUMBIX Ha .
BHEAYIMTOPHOM
(pa3nesnoB) CaMoOCTOATE/IbHOE .
CaMOCTOSITEIbHOMI
AUCHMILINHBI OCBOCHHUE
padoThI
CBO¥CTBa OCHOBHBIX JIEMEHTAPHBIX Pa6oTa c yueOHoM
Kiuil. @yHKIMU cpoca U auteparypoi. Pemenue
[Ipenen yncinoBbIx (bymx YH p patyp
. | IpennoxeHus: B 3KOHOMHUKE. TUTOBBIX 3a7a4. Paz6op
MIOCJIE0BATEIBHOCTEN
PaBHOBecHas ieHa. @YHKIIMU TOJHOTO BOITPOCOB I10 TEME
, IPEJIeN YNCIIOBBIX
byHKuii JI0X0Ja U MOJHBIX 3arpaT. Touku 3ansaTus. [loaroroBka k
i ’ 6e3yOrpiTouHOoCTH. [layTHHAs MOIEND KOJUIOKBUYMY.
HEINPEPBIBHOCTH
. pbiHKa. [IpocThie U cllokKHbIE BelnonHeHne 1oMamHux
YHUCIIOBBIX (DYHKIIHHA .
poLeHThl. TeopeMa 0 COXpaHEeHUHU 3a/laHuN K KaXIOMY

3HaKa HeMPEePbIBHOM (PYHKINU. 3aHATHIO.

Pabora ¢ yueOHoit
auTepaTypoil. Pemenne
THUIIOBBIX 3a1a4. Pa3dop
BOIIPOCOB TI0 TEME

CDYHKI_[I/II/I CIIpocCa U MMpCAJIOKCHHA.
I/IS,Z[ep)I(KI/I 1 TOYKHU 663}/6BITO‘IHOCTI/I.

npdepeHranbHOE YpaBHEHME KacaTeabHOU K rpaduk
Hudpepenu . P pacuiy 3aHatud. [lonroroska k
HCHHCIICHHE (I)YHKI:[’I/II/I (byHKIHH. KOJLTOKBHYMY.
OJIHOM NepeMEHHON 3aa4a 0 paclpeie’eHu HaJoroBoro B
BITIOJIHEHHUE TOMAIIHUX
OpemeHu. 3a7aull ONTUMHU3ALUH B .
3aIaHUM K KOKJIOMY
SKOHOMHKE.
3aHATHUIO
MHorodakTopHble TPOU3BOJCTBEHHBIE Pa6oTa ¢ yueGHOMI
Juddepenunansraoe ¢ynkuuu. M3okBanTel. OyHKIMH nurTeparypoi. Pemenue
ucurcienue QyHKuu | nonezHoctH. [IpenenbHas mone3HocTb, TUNOBBIX 3a7a4. Pazoop
HECKOJIBKUX IIpeeiIbHAst HOpMa 3aMEILCHUS. BOIIPOCOB I10 TEME
IIEPEMEHHBIX OnactuuHocTh pyHkunn Koboa— 3aHATUA. BbInosiHeHHe
Hyrnaca. JOMAaIIHUX 3aJaHui K
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KaXKIOMY 3aHATHUIO.

Kpurepwuii ontumansHoro Habopa

Pabora ¢ yueOHO
nureparypoil. Pemenne
TUTIOBBIX 3a7a4. Pa3zoop

Beinykisie KU BOIIPOCOB I10 TEME
(ymcn TOBAapOB, ONITUMAJILHOTO P
HECKOJIbKUX 3aHSTHSL.
IIPOU3BOJCTBEHHOIO IU1aHa. Teopema
MIEPEMEHHBIX BolinosnHenue gomMamsmnx
Kyna-Takkepa. N
3a/laHul K KaKJIOMY
3aHSTHIO.
Pabora ¢ yueOHoi
nuteparypoi. Pemenue
NHurerpansHoOe batyp
HCUCIICHIe DKOHOMHUYECKHE MPUIIOKEHUS TUIOBBIX 3a7a4. Pazoop
. onpezeneHHoro uurerpaia. Murerpan BOIIPOCOB I10 TEME
(GyHKIMM OJTHOU
. Crunrbeca. 3aHsTHs. Belnonnenue
MepeMEeHHON .
JOMAIlIHUX 3a/laHui K
KaXXJOMY 3aHSTHIO.
Pabora ¢ yueOHoit
nurteparypoil. Pemenne
NHterpanbHOE CymiecTBOBaHME IBOMHOTO MHTErPasa. TUIOBBIX 3a7a4. Paz6op
ucuncinenne Gpyaknuu | Popmyia 3aMeHbl IEPEMEHHOM B BOIIPOCOB I10 TEME
HECKOJIBKUX JBOMHOM MHTETpAaJe. 3aHATUSA. BelnonHeHne
IEPEMCHHBIX [ToBepXHOCTHBIE HHTETPAJIBI. JAOMaIIHAX

3aJaHUM K KOKJIOMY
3aHSATHIO

YucnoBblie bl

Panpl ¢ kKoMIUIEKCHBEIMHY WieHaMU. Psabl
W3 MaTpHIL.

Pa6oTa c yueOHoM
nuTeparypoil. Pemenne
TUTIOBBIX 3a1a4. Pa3zoop
BOIIPOCOB I10 TEME
3aHATUA. Beimonnenue
JOMAIIIHUX 3a/IaHuH K
KQXJIOMY 3aHSITHIO.

Pa6oTa c yueOHoM
nuTeparypoil. Pemenue

[Tocrosinuas Ditnepa.

Psaapr @ypoe.
Wnrerpan Gypee YactuuHble cyMMBI psabl Pypbe TUTOBBIX 3a7a4. Paz6op
’ a0COIOTHO UHTETPUPYEMBIX BOIIPOCOB I10 TEME
[IpeobpazoBanue .
o ¢bynkuii. opmyna upuxie. 3aHsTUS. BeInonHeHne
be .
yp JOMaITHUX 3a/IaHuM K
KQKJIOMY 3aHSTHUIO.
Pabora ¢ yueOHoit
auteparypoil. Pemenue
Brluncnenue HEKOTOPbBIX
. TUTIOBBIX 3a7a4. Pa36op
DiisIepoBBI ONPENIETIEHHBIX UHTETPAJIOB C
BOIIPOCOB I10 TEME
WHTETpaJibl nomoIeio ['aMMa-(yHKIHIH.

3aHATHA. BeInoaHeHHe
JOMAIIHUX 3aJaHui K
KQKIOMY 3aHATHUIO.
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6.2. Ilepeyensb BONPOCOB, 3a/IaHUI, TeM JJI1 MOATOTOBKHU K TeKYIIEMY
KOHTPOJII0

IlepeyeHb BONIPOCOB K KOHTPOJBbHOM padore

1. Ilpenen wuwucnoBod mocieAoBaTeNbHOCTA. (CBOWMCTBA TPEIEIOB UYUCIOBBIX
MOCJIEIOBATEILHOCTEH. beckoneuno Manble U OECKOHEYHO OoJbLINE
MIOCJIEA0BATENBHOCTH.

2. Ilpenen pynkuuu B Touke. beckoHeuHO Masbie U 6€CKOHEYHO 0oJblne (QYHKIIUH.
IIepBeIil 3ameyaTenbHbli npeaen. Bropo 3amMmedaTenbHbIN Peaet.

3. Omnpenenenrie (QyHKIMHM, HEOPEpPbIBHOM B Touke. Touku paspbiBa (PYHKIUU.

Knaccudukanus Todex pa3pbipa.

AcuMnToTsl rpaguka pyHKIHUH.

[IpousBoanas pyHkuuu B Touke. Jlorapudmudeckas mporu3BoIHAS.

OnactuuHocTh GyHkumu. Juddepennnan GpyHkuuu.

[Ipu3nak MmoHoTOHHOCTU AU depeHurnpyemMon QpyHKIIUH.

JlokanbHbI 2KCTpeMyM (GYHKUIMM OJHOM mepeMmeHHoW. HeoOxomumoe ycioBue

JIOKAJBHOTO AKCTpeMyMma (DYHKIMHM OJHOM mepeMeHHOW. JlocTtaTouHoe ycioBue

JIOKAJNBbHOTO 3KCTpeMyMa (QYHKIIMH OHOU MepEeMEHHOI.

9. Touka neperu6da ¢pynkiuu. HeoOxonumoe ycnoBue TOUKH mneperuoa.

a. [ocrarounoe ycioBue TOUKH Tieperuoa.
10.JIokanbHble 3KCTpeMyMbl (DYHKIMI HECKOJNbKHX IepeMeHHbIX. Heobxomumoe

yCIOBUE JIOKATBHOTO JKCTpeMyMma (YHKUUKA  HECKOJIbKUX  MEePEMEHHBIX.
JlocTarouHoe  yCJIOBHE JIOKQJIBHOTO OJKCTpeMyMa (GYHKIMHA  HECKOJIBKUX
NIEPEMEHHBIX.

11.YcnoBubiit skcTpemym. Meton Jlarpanxka. Haubomnbiiee 1 HauMeHblee 3HaYCHUS
HENPEPHIBHON (PYHKIIMU HA 3aMKHYTOM OTPAaHUYEHHOM MHOKECTBE.

12. Bemykible (QYHKIIMM HECKOJBKMX IEPEMEHHBIX. OKCTPEMYMBI BBIMYKIIBIX
(BOTHYTBIX) (DyHKIIHH.

a. . MeTton HaMMEHBIINX KBAJIPATOB.

13. Heonpenenennplii uwHTErpai. MeToabl HWHTETPUPOBAHMS: WHTETPUPOBAHHUE TIO
4acTsAM, METO]] 3aMEHbI, UHTETPUPOBAHUE PA3IMUHBIX KJIACCOB (PYyHKIUH.

14.Omnpenenennbiit  unrerpan. @dopmyna Heiorona-Jleitbnuma. [punoxenus
ONpeseNIeHHbIX HHTerpajoB. HecoOcTBeHHbIE UHTErpaibl (QYHKIUH OJHOU
IIEPEMEHHOM.

15./IBoitHo# nHTEerpas. CBeeHUEe IBOMHOIO MHTErpajia K IOBTOPHOMY MHTETpaITy.

a. KpaTHble HecOOCTBEHHbIE UHTETpabl. TpOilHbIE HHTETPAIBI.
16.KpuBonuHeitHbIC HHTETPAIBI IEPBOTO U BTOpOoro poaa. @opmymna ['puna.
17.Yucnossie psaapl. HeoOxoaumoe ycinoBre CXOAUMOCTH YUCIOBOTO psija. [Ipusnaku

cpaBHeHus1, mpu3Hak Jlanam6Oepa n Komn, nHTErpaibHbIM OPU3HAK JJIS1 YUCIOBBIX
PAIOB C HEOTPHULATEIBHBIMU WICHAMH. 3HAKONIEPEMEHHBIE PSAAbl. AOCOIIOTHAS U
ycioBHas cxoaumocThb. [IpusHak JlelOHuIa 11 3HaKOUepEeAYIOIINXCS YUCIOBBIX
PAIOB.

©O~NOoGA
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18.CxonumMocTh (yHKIMOHATBHOM MOCIEI0BATEILHOCTH B TOUYKE M HA MHOYKECTBE.
[IpenenvHas  ¢GyHKUMA  TOCHEAOBATENbHOCTH. PaBHOMEpHas  CXOAMMOCTD
(YHKIMOHAIBHON MOCIIEI0BATEIBHOCTH.

19.CxoaumocTh, a0COJIOTHAS CXOJIMMOCTD, 00J1aCTh  CXOJHUMOCTH
(yHKUIMOHAIBHOIO psga. PaBHOMepHass CXOAUMOCTh (YHKIHMOHAIBHOTO pAJa.
IIpusHak paBHOMEpHOM cxoauMocTu Benepiurpacca.

20.Ctenennble psiabl. VIHTepBan M paaMyC CXOAMMOCTH CTENEHHOTO psja.
Paznoxenune pyHkuuu B psiag MakiopeHa.

21.Psanp1 @ypbe 11t YeTHBIX M HeYeTHBIX PyHKIuH. [Ipeacrapnenue KycouyHOraaaKkon
¢ynkuun unterpasom Oypne. Materpan @ypbe 4eTHBIX U HEYETHBIX () YHKLIUM.

22.IIpeobpazoBanue Oypbe u 06patHoe npeodpazoBanue Dypre.

23.2ii51epoBBl HHTETPAJIBI IEPBOTO U BTOPOIO POJA.

3aganus 1JIsi KOHTPOJIBLHOM PadoThI

1. Haiiti npenen 4ucIOBOM MOCIEI0BATEIBHOCTH:

5n2+3 R S n+9\3n+1
a. a) ( S Sn); 0) (sm sin — -sin sinn ); B) (T) :
2. Haiitu npenen ¢pyHKuuU:
4_
a. a) (—;—Zz); 6) (Vx2 4+ 2x — Vx2 + 1);
- 10
b. B) 27Coscos3x r) (1 +sin sinx )-7x .

1—coscos 8x ' o
|x—2]|sinsin x

Haiiti u ricciienoBaTh TOUKH pa3pbiBa GYHKIUN Y =
x3—x2-2x
Breruncnuth npubiamkeHHo ¢ momoinbio guddepeninana 1/196,28.

x? -3x—4
~_p)z 1 TOCTPOHTS ee rpaduk.
Y CTaHOBIIEHO, YTO CIIPOC U MPEUIIOKEHNUE B CTYJACHUECKOU CTOJIOBOU
onuckiBatorca popmynaamu D(p) = 3968 —11p, S(p) =12p +1392, Q —
KOJIMYECTBO MIPOJAAHHBIX 00€I0B B JICHb, P — IIcHa 00ea. 1) BBIYUCIUTH
PaBHOBECHYIO IIEHY U KOJIMYECTBO MPOJAHHBIX 00€I0B; 2) HANTH JIACTUIHOCTh
BBIPYYKH OT MPOJIaXKH; 3) 3a00TACh O CTyICHTaX, aIMUHHUCTPAIIHS YCTAHOBHIIA
IeHy Ha 00ex P = 82 , oXapakTepu3yuTe TOCISACTBHS TAKOTO PEIICHMS, KaK
CKa)XeTCs M3MCHECHHE IIEHBI 00€/1a Ha M3MCHEHHE BBIPYIKH ?
7. HaiimguTe TOYKH JTOKaIBHOTO SKCTpeMyMa (DyHKIIHH
a. fxy(,)=— —5x220x—2y3+12y? —10.

8. Haiinure HanbOosbiee u HanMeHbIee 3HadeHus GyHkuu f (X ,y) = 3x + 4y + 2

npu ycrnoBuu X2 + y? = 9,

HccnenoBath PyHKIUIO y =

o 0~ w

9. BelYucnIuTh HHTETPAIIHIL:

8  12x+3 , |
a) [, s 4%

0) fo e?* - cos cos x dx;

B) J«Z (6x+2)dx
1 x2-10x+41"
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10.Haiitu muiomans GUrypsl, orpaHu4eHHON TuHUsAMU: YX =30y + X = 11.
xdy

¢ xziynyr THE G — Bcs maockocTh OyX.

11.Briuucnuth IBOMHOM UHTETpA If

12.Berauciuth KpuBONMHEHHbIH nHTErpan [, 24ydl, no mapaGose y* = x ot
touku A(1; 1) no Touku B(4; 2).

13.BBIYUCIMTH KPHBOJIMHEHHBINA HHTErpan |, L (x+y+2)dx+ (x —y+2)dy,
rae L- nyra okpyxHoctn {x = 5coscost—2 y=5sinsint ,% <t<sm.

HNHTerpupoBaHue 1o ayre MpOU3BECTHU 110 XOAY YaCOBOM CTPEIIKHU.
14.Bbrauciuth ¢ nomoibio ¢popmyisl ['prHa KpUBOJUHEHHBIN HHTETpa

¢L yzdx + (x + y)zdy 1o KoHTypy Tpeyroibauka ABC ¢ Bepimaamu A(4;3),
B(4,4), C(4:3).

HccnenoBaTh CXOAMMOCTD psaa

- (n+ 1)
> T

n=1

HCCJ’IC}IOB&TI) Ha a6COJII-OTHy1-O " YCIIOBHYIO CXOOUMOCTD pAJ

i (—1)™(n + 6)
n2+1

n=1
15.Haiitu ipenepayto Gyuknuio f(x) GyHKIMOHAIBHOM MOCIeI0BaTEIbHOCTH
{fn(x)} Ha MHOXKecTBe X, ecnu: f,,(x) = x™ — 3x™+2 + 2x"*3, X = [0;1].

16.UccnenoBath GyHKIIMOHAIBHYIO TTOCIIEIOBATEIFHOCTh HA PABHOMEPHYIO
2
nx
}, a)X =

1+2n+x

CXOJMMOCTh Ha YKa3aHHBIX HHTEpBAJIaX { fn(x) =

[0;1]; 6) X = [1;].

Hatiti 06:1aCTh CXOIMMOCTH M @0COIOTHOM CXOAMMOCTH (DYHKITMOHAITBLHOTO psja
[0 ]

Z n (x+2)”
n2+4\2x+1)

n=1

[Tonp3ysce npuzHakoMm BeuepmTpacca, 10Kka3aTh pPAaBHOMEPHYIO CXOIUMOCTh
(GYHKIIMOHAIBHOTO PsiJia B YKA3aHHOM MPOMEXKYTKE

(00

1
Z m,OSxS+OO.

n=1
Hatiti 06:1aCTh CXOIMMOCTH CTETICHHOTO PsiJia

i (D" - 5"

n-3"n

n=1
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17.Paznoxuth Gynkiuio f(X) B psx Teitmopa (MakiopeHa) ¢ IIGHTPOM B TOUKE Xo U
HaliTH MHTEpBAI CXOAUMOCTH nojydeHHoro paaa f(x) = In(8 + 2x — x2), xo = -1.
Paznoxutk B TpuroHOoMeTpuueckuii psa @ypbe o kocunycam ¢yakmuto f(x) = 1- E,

3a7aHHyI0 Ha oTpeske [0;5]. Mcnonb3ys MoJlydeHHOE pa3ioKeHUE, HAUTH CYyMMY

YHCIIOBOTO psijia
(0.0)

Y @iy

n=1

4 x > 0, mpogomKkas ee

18.TIpencraButh nnterpaiom dOypee dpynknuto f(X) = e~
YETHBIM 00pPa30M.
19.Haiit npsimoe cunyc-mpeodpazoanue ®ypoe dpynkimu f(X) = {cos cos x,0 <

x<m0 x>m.
3x

1 3 o0 -2z
20.HaiiTu nHTErpansl: a) fo (— Inlnx )z2dx; 6)f0 x3e  dx.

HepequL BOIIPOCOB /IJIsI MOATOTOBKHU K 9K3aMEHY

I. 3naTs popMyIMPOBKH onpeneIeHuil, CBONCTB U TeopeM, GopMyJIbI:

1. OrnpeneneHue YMCIOBOr0O MHOXKECTBA, OTPAHUUYCHHOTO  CBEPXY

(cHU3Y).

Ornpenenenue orpaHMuYEHHOTO0 MHOKECTBA.

2. OrnpeneneHue TOYHON BEpXHEH (TOYHOM HUXKHEHN ) TpaHU MHOKECTBA.

3. Teopema 0 CylecTBOBaHMM y HEIYCTOTO OTPAaHUYEHHOTO CBEPXY (CHH3Y)
YUCIIOBOI'O MHOKE€CTBA TOUYHOM BEpXHEHN (TOUYHOM HMXKHEW) TPaHHU.

4,  Tlonstue oOpaTHOU (DYHKITHH.

5.  TloHsTHE CIIOXHOM (PYHKITHH.

6. Onpenenenue npezaena MOCJIEI0BATEIIbHOCTH. I'eomeTpuueckas
UHTEpIpETALUs ONPEACICHUSI.

1. CrolicTBa MpeAeioB  YHUCIOBBIX  mocienoBarenbHocTe.  [IpaBuia
BBIUMCIICHUS MPEEIIOB CXOISIINXCS MMOCIEI0BATEIbHOCTEM.

8. Onpenenenue OrpaHMuEHHON U HEOTPAHUYEHHOM MOCIEA0BATEIbHOCTH.

Q. Onpenenenne OECKOHEUHO Malloil MOCIIENOBATENIBHOCTH. ['eoMeTpruyeckas

HHTEPIIPETALNS OTPEACIICHUSI.

10. CaoiicTBa OECKOHEYHO MAJBIX ITOCIICOBATEILHOCTEH.

11. Omnpenencare 6ECKOHEYHO OOJBIION MOCIIECT0BATSIIEHOCTH.

12. CgolicTBa OECKOHEYHO OOJIBIINX ITOCIICIOBATSIIEHOCTEH.

13. OmnpenencHrue MOHOTOHHBIX TOCIEAOBATEIBHOCTEH.

14. Teopema Kantopa o BIOKCHHBIX OTpE3Kax.

15. Teopema bonbmano-BeliepmTpacca o0 CyIIecTBOBaHHHM  CXOJSIIEHCS
OJIMTOCIICI0BATEIBHOCTH OIPAaHUICHHOH TOCIICI0BATCIIEHOCTH.

16. Omnpenenenue npenena GyHknuu B Touke mo ['eitne u Komm.

17. CsoiictBa ipenenoB ¢hyHkuuid. [IpaBumia BeraucaeHus mpeaenon ¢ yHKITHA.

18. beckoHEYHO MaJible ¥ UX CBOMCTBA.
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19. TlepssIiii 3aMeYaTEIBHBINA IPEICIT.

20. Bropoii 3amMeuaTenbHbIN TpeIe.

21. OmnpenencHus OTHOCTOPOHHUX MPECIIOB (PYHKIH B TOUYKE.

22. Omnpenencaue QyHKIINU, HEIPEPHIBHOM B TOUKE.

23. OmpenencHue TOYKH pa3pbiBa QyHKIUU. Kiaccudukamms To4ek pa3pbia.

24. OnpenencHue acCUMITOT rpaduka GyHKINH.

25. HeoOxomumoe W JOCTATOYHOE YCIOBHE CYIIECTBOBAHUS HAKIIOHHOM
ACUMIITOTHI K Tpa@uKy ¢ yHKLIUH.

26. Teopema 0 HENPEPBHIBHOCTH CIOKHOM (PYHKIIHH.

27. Teopema 0 HEPEPHIBHOCTH 00OPATHOM (DYHKITHH.

28. Teopema 0 HENPEPHIBHOCTH DIIEMEHTAPHBIX (DYHKIIHIA.

29. Teopema 00 yCTOMYMBOCTH 3HAKA HEMIPEPHIBHON ()yHKIIHU.

30. CgoiicTBa (pyHKIMIA, HEIPEPHIBHBIX HA OTPE3KE: TEOPEMa O CYIIECTBOBAHUU
KOpHsSI, O MPOMEXYTOYHOM 3HAUEHUH, 00 OrpPaHUYCHHOCTH (YHKIIMH, O JOCTIKEHUHU
HanOOJBIIETO M HANMEHBIIIETO 3HAUYCHUSI.

31. OnpexeneHre paBHOMEPHOW HETPEPBIBHOCTH (DYHKIIHH.

32. Teopema KanTopa o paBHOMEPHO# HEPEPHIBHOCTH (PYHKIINH.

33.  OnpexeneHre u MpuUMepbl 0ECKOHEUHO Masioi oX): a) OJHOTO MOPsIKa C
dynkuument B(X) mpu X - Xo; 0) skBuBajeHTHOU GyHKuuu B (X) mpu X = Xo; B) Oonee
BBICOKOTO MOPSIKA MPU X = Xo, 4eM B (X) . UTo o3HavaeT cumMBoIm4eckas 3anuch 0=0 (3)

opu X = Xo?

34. CBoiicTBa CHMBOJA «O Majaoey.

35. DKBHUBaJIEHTHBIE OECKOHEYHO MaJlble. Tabnmnra OCHOBHBIX
SDKBHBAJIEHTHOCTEH.

36. Omnpenenenue MPOU3BOIHON PYHKIIMH B TOYKE.

37. Omnpeneneuue quddepeHpyeMoii G yHKIIMH B TOYKE.

38. Omnpenencuue quddepennrana GyHKIUH.

39. IlpaBuna nuddepeHnrpoBaHus.

40. TeopeMa 0 IPOU3BOIHOM CIIONKHON (DYHKITHH.

41. TeopeMa 0 IPOU3BOIHON OOpaTHON (DYHKIIHH.

42. TeoMeTpUdYeCKHid CMBICT TPOW3BOMHON W auddepeHnnana. YpaBHESHHUC
KacaTeJIbHOM.

43. Jlorapudmudeckas Mporu3BOIHAS.

44, Ompenenenue 3macTHuHOCTH QYHKITUU. CBOMCTBA 3JJaCTHYHOCTH.

45. Teopema Posns. Teopema Jlarpamka. Teopema Korm.

46. Teopema Jlonmurais. [IpaBmo Jlomuras.

47. TlpousBoanbic u qu(HEepEHIINATBI BRICIIAX TOPSIKOB.

48. ®dopwmymna Teinopa. ®opmyna MakiopeHa.

49. Tlpu3HaK MOHOTOHHOCTH AU PEPSHINPYEMOI (PYHKIIHH.

50. Ompenenenue JTOKAIBHOTO 3KCTpeMyMa (QYHKIIMH OJTHOH TIepEMEHHOM.

51. HeoOxomuMoe yclIoOBHE JIOKAJIBHOIO OSKCTpeMyMa (YHKIHMH OIHOM
MIEPEMEHHOM.

52. JlocrarouHoe YyCIOBHE JIOKAJIBHOTO JSKCTpeMyMa (YHKIHMH OJIHOM
MIEPEMEHHOM.
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53.  OnmnpexeneHne BBIMTYKIOCTH (BOTHYTOCTH) rpaduka (yHKIIMYA HA UHTEPBAJC
(a;b).

94. Touka nepernba QyHKIHH.

95. HeoOxommmoe ycmoBue Touku meperuba. JlocTaToOUuHOE YCIOBUE TOYKH
neperuoa.

II. CBoiicTBa ¥ TeopeMbl € 10KA3aTeIbCTBOM:

1.  Teopema o cymecTBOBaHHUHM Yy HEMYCTOrO OTPAHUYCHHOTO CBEPXY (CHH3Y)
YHCIIOBOTO MHOKECTBA TOYHOM BepXHEH (TOUHOM HMKHEH) rpaHH.

2.  EIUHCTBEHHOCTH Mpejiesa CXOMSIIEHCs MOCIeI0BaTeIbHOCTH.

3. OrpaHM4eHHOCTh CXOJAIICICS MOCIeI0BATEIbHOCTH.

4.  CpoiicTBa OECKOHEYHO MaJbIX MOCJEI0BATEIBHOCTEH: 00 anredpamyecKoi

CyMME JIByX OECKOHEYHO MaJjbIX TOCIEI0BaTeIbHOCTEH, O TPOU3BEICHUHN JBYX
OECKOHEYHO MaJIbIX MOCIEA0BATENbHOCTEN, O MPOU3BECHUN OECKOHEUHO  MaJloi
MOCJIEIOBATEIbHOCTY HA OTPAaHUYEHHYIO MOCIEA0BATENbHOCTb.

5. CaoiicTBa CXOIAIIMXCS MOCIEAOBATEIHHOCTEH: 00 anredpandeckor cymme
JIBYX CXOJSIIUXCS MTOCIEA0OBATEILHOCTEH, O MPOU3BEACHUU JBYX  CXOISIIUXCS
MOCIIEIOBATEIbHOCTEH.

6. Teopema KanTopa 0 BIIO)KEHHBIX OTpE3Kax.

1. Jlokaxkute, 4TO Mpeie] CYMMBI IBYX (DYHKIIMI paBeH CyMME MX IPEEIIOB,
€CJIM TIOCJIETHUE CYLIECTBYIOT U KOHEUHBIE.

8. JlokaxkuTte, 4TO Mpe/en MPou3BeAeHUs IBYX (PYHKIUI paBeH MPOU3BEICHUIO
UX MPEJIETIOB, €CIU MOCIEAHUE CYIIECTBYIOT U KOHEUHBIE.

Q. [IepBblii 3amMeyaTeNbHBIN TPEIECII.

10. Apudmernueckue aeicTBus ¢ GYHKIUIMHU, HEIPEPHIBHBIMU B TOUKE.

11. Jloka3zath, uto ecnu yHkuus f (X) HempepbiBHa Ha orpeske [@, b] u Ha
KOHIIaX OTpe3Ka MPUHUMAET 3HAUCHUS Pa3HbIX 3HAKOB, TO CYIIECTBYET Touka CE(a, b), B
kotopoii f () = 0.

12. Teopema 00 orpaHUYEHHOCTH ()YHKIIMH, HEIIPEPHIBHON Ha OTPE3KeE.

13. CaoiicTBa 2MaCTUYHOCTH (QYHKIIUU: 00 3JACTUYHOCTH MPOU3BEICHUS JTBYX
byHKIMN, 00 3JIACTUYHOCTH YaCTHOTO ABYX (GYHKIMH, 00 AIaCTUYHOCTH OOpaTHBIX
byHKIUH.

14. Teopema o cBsi3um MeXAy AUPPEPCHIUPYEMOCThIO (YHKIIUH B TOYKE U
CYIIECTBOBAaHUEM MTPOU3BOIHOM B 3TOM TOUKE.

15. Jokazath, 4yto u3 audQepeHIUpyeMocTr (GYHKIIMH B TOYKE CIICIyeT
HEMIPEPBIBHOCTH (DYHKITMHU B 3TOH Touke. BepHo 11 oOpaTtHOE?

16. IIpaBwia guddepeHInpPOBaHHUS.

17. Teopema 0 IPOU3BOJIHOMN CIIOKHOHN ()YHKITHH.

18. Teopema o mpou3BOAHOK 0OpATHOM (PYHKIUH.

19. BeruncieHue MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITUH.

20. Teopema depma.

21. Teopema Poms.

22. Teopema Jlarpanxa.

23. Teopema Kommn.
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. f(x)
Teopema Jlonurans 1i1s ciydasi, KOrjia OTHOIIEHHUE IBYX (YHKUUNA —— MpU

gx)

24,

0
X—>a ABISAETCSA HEOIPEAECIECHHOCThIO BUAA [5]'

25. Teopema Teitnopa.

26. Ilpu3Hak MOHOTOHHOCTH TU(PGEPESHIUPYEMON (YHKIIUH.

27. Heobxoaumoe ycIoBUE JIOKATLHOTO YKCTPEMYyMa.

28. Jlokaszath, uro ecnu ¢ynkius f (X) umeer Ha uHTepBane (@, b) BTOpYyIO

npoussoanyio U f(x) = 0 (f™(x) < 0)Bo Bcex Toukax (&, b), To rpaduk pynxuuu f (X)
SIBJIICTCS BBITYKJIBIM (BOTHYTBIM ) Ha HHTEpBasie (&, D).
Kpurtepun 6a11bHOM OLeHKH PAa3JIMYHBIX GOPM TeKylIero KOHTPOJIs
ycrneBaeMoCTH

Kpurepun OamnbHONM OUEHKM pPa3IMYHBIX (HOPM  TEKYHIEro  KOHTPOJIS
YCIIEBAEMOCTH COJEPKATCI B COOTBETCTBYIOLIUX METOJIMYECKUX PEKOMEHAALMIX
kadenprsl «MaTemaTuka U HHOOPMATHKAY.

7.0D0oH/1 OLIEHOUYHBIX CPEACTB /IJIsl IPOBeAEHUSI MPOMEKYTOUHOM aTTeCTANUN
00y4aImmnxcs Mo JaHHOW TUCIUTIHHE

[lepedyeHb KOMIMETEHIINM ¢ yKa3aHUEM HHIMKATOPOB MX JOCTHXKEHHS B MpOIlecce
OCBOEHHS 00pa3oBaTeNbHON MporpaMMmbl coiepkutcs B pasnene «l. Ilepeuenp
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OO0pa3oBaTENIbHONW MporpamMmbl  (MEpeUeHb
KOMIIETEHIMI) C YKa3aHUEM UHIUKATOPOB UX JOCTHKEHUS U TUTAHUPYEMBIX PE3YJIbTaTOB
OOy4YeHHUsI IO JTUCIUTUITIHE.

7.1. Onucanue nokasarejged 1 KpUTepUeB OLEHNBAHUS KOMIETEHIIH I

Ili1anupyembl
€ pe3yJbTaThl
OCBOEHHS
KOMIIETEeHIIMH
(uHIUKATOpPA
JOCTHKEHH S
KOMIIETEeHIIMH
)
IIKH-2 CpnocofeH ¢ moMOmbI MaTeMaTH4YeCKOW MOJeJH PpelaTbh NOCTABJICHHYIO
TEOPeTUYECKYI) WM NPHUKJAJAHYIO 33/1a4y, Peaii30BbIBasi aJrOPUTM pelleHusi B BHjIe

NPOrPaAMMHOI0 MOAYJISI
JlemoHcTpHpyeT 3HaHHE 0a30BBIX MAaTEMaTHYECKUX MOJEJeH, MPUMEHSEMBIX B Pa3IMUHBIX
MpeIMETHBIX 00JIacTsX.

YpoBeHb 0CBOEHMSI

«HEYIO0BJICTBO
PUTEIBHO»

«yJ10BJIETBO
PHUTEIbHO»

Onenouynoe

«XOpOoIo»
CpeacTBO

«OTIHYIHO»

3HaTh: @parmenTtap | Henousnele Cdopmuposa | Chopmuposa | Bompocsr st
- OCHOBHBIE | HOE IIPEJCTABJICH | HHBIE, HO | HHBIE OLICHKHU
MaTeMaTu4e | MpEJACTaBlIeH | He 0 | coaepxKalue | CHUCTEMaTH4e | 3HAHUU U
CKHE ne O | CYIIECTBYIO | OTHEIIbHBIC CKHe yYMEHUH,
MOJENN U CYIIECTBYIO | ILHX pooebI NpeJCTaBIeH | 3aJaHus B
METO1bI LIUX 6a30BbIX IIPEJICTaBJIECH | H€ 0 | BUIE
pelieHus 0a30BBIX MareMaTHde | Hs O | CYWIECTBYK | pacdeTHBIX
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ILnannpyemMsl
€ pe3yabTaThl

YpoBeHb 0CBOEHMS

OCBOCHM S
KOMIIETCHUMH | <KHEYAOBJIETBO | «YAOBJICTBO Ornenounoe
«X0pouIo» «OTJIMYHO»
(mmmcaTopa PHUTEJIbLHO» PUTEJIBHO» cpeacTrBo
JOCTHKEHU A
KOMIIETEHIIUH
3a1a4 MareMaruye CKHUX CYILIECTBYIO UX 3ajad4,
MaTeMaTuye CKHX MOJCIIX M | IIUX 0a30BBIX TECTOBbBIE
CKOTO MOJEIIX | | alropurMax 0a30BbIX MaTreMaruye 3a1aHUA
aHann3a. anropuTMax peuenus MaTeMaTuye CKHX
petenus TEOPETUYECK | CKHUX MOJECIIAX U
TEOPETUYECK | UX WINA | MOAENSAX U | allTOpUTMax
UX WIN | TPUKIAAHBIX | aJropuTMax pewenust
NPUKIAIHBIX | 3a1a4 peureHus TEOPETUYECK
3a1a4 TEOPETUYECK | HUX U
150:4 WIN | TPUKIATHBIX
IIPUKJIAAHBIX | 3a7a4
3a71a4
B EJIOM
YCIIEIIHOE,
Hecucremar | HO
dparmeHTap Cdopmupona
HYECKOE cozeprKariee
HO€ YyMEHHE HHO€ yMeHue | Bompockr st
IIPUMEHEHUE | OTHEIBHBIE
peuars peuars OLICHKH
YMeTh: pemaTh npoOebI .
MIpPUKIIaHBIE [IPUKJIAAHBIE | 3HAHUU u
peuars IpUKIIAHBIE | YMEHUE o
3aJa4u B 3aJ1a4n B | YMEHHUH,
THUIIOBBIC 3aJa4u B | pemarh
MIpEeIMETHBIX IIPEIMETHBIX | 3aJaHus B
3aJ1a4u OpPEeIMETHBIX | IPUKIATHBIE
obOmactax ¢ oOmactax ¢ | BUIE
MaTreMaTuve oOmacTax ¢ | 3amadd B
IIPUMEHEHUE [IPUMEHEHHUE | PaCUYETHBIX
CKOT'0 IIPUMEHEHNUE | IPEOMETHBIX
M M 3aJ71a4,
aHaIu3a. M o0macTIx ¢
MaTreMaTuye MareMaruye TECTOBbIE
MaTeMaTuye [IPUMEHEHNE
CKHX CKHUX 3aJ1aHUsA
. CKHX M o
MOJEIEHU. .« MOJICJIEH.
MOJICJIEH. MareMaruye
CKHUX
MOJEIIEN.

A,Z[aHTI/IpyeT U  TMPUMCHACT CYHICCTBYHOIIHUEC MATCMATHYCCKUC MOICIN
MOCTaBJICHHOM HpHKHaHHOﬁ 50051 TCOpeTH‘IeCKOﬁ 3aJa4u.

I pCIICHUA

3HaTE:
- OCHOBHBIE

AJIrOpUTMbI
U  TIPUCMBI
HUCCICIOBaH
us C
HCIIOJIb30Ba
HUEM
MCTOO0B
MareMaTuydc
CKOT0
aHajim3a.

®parmeHrap
HOE
MpeACTaBICH
ue 0
MareMaTuue
CKHX
MOJEIAX IS
peleHus
KOHKPETHBIX
MIPUKIIATHBIX
3ajad,
MOJIX0Jax K
MIPUMEHEHHU
10

Henonneie
MIPEJCTaBIICH
nst o
MaTeMaTHde
CKHX
MOJICIAX s
peleHust
KOHKPETHBIX
NPUKIIATHBIX
3ajJad4,
noaxogax K
NIPUMEHEHU
10
MaTemMaTude

Cdopmuposa
HHbIE, HO
coJiepKaIue
OTJICIIbHBIC
npo6ebl
HpeCTaBIeH
usi
MaTemMaTH4e
CKUX
MOJAETISX IS
peLeHus
KOHKPETHBIX
TIPUKJIATHBIX
3a/a4,

Cdopmuposa
HHbIC
cUCTeMaTHue
CKHe
MpeICTaBJIeH
usi 0
MaTemMaTH4e
CKUX
MOJAETSAX ISt
peleHus
KOHKPETHBIX
TPUKJIATHBIX
3azad,
MOAX0JaX K

Bompocer  miist
OIICHKH
3HAHUM u
YMEHUH,
3aJaHus B
BHU/JIE
pacyeTHBIX
3ajJad,
TECTOBEIE
3aJaHus
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ILnannpyemMsl
€ pe3yabTaThl

YpoBeHb 0CBOEHMS

0CBOCHMSI
KOMIIETCHUMH | <KHEYAOBJIETBO | «YAOBJICTBO Ornenounoe
«X0pO1IO0» «OTJIMYHO»
(MHAUKATOpPA | PUTETbHO» PUTCJIBHO» cpeacTrBo
AOCTUKEHM S
KOMIIeTEeHIIM U
MaTeMaThye | CKUX MOJX0JaX K | NMPUMEHEHHU
CKHUX MoJIenen NIPUMEHEHU 0
MoJenen 10 MareMaTh4e
MaremMaTude | CKHUX
CKHX MOJENIen
Moaelen
B €J10M
Ymete: cneunliloe
- Hecucremar | © ’
HO
amantupoBar | @parMeHTap | MYECKOe conepKaLIee Cdopmuposa | Bompocsr ains
b HOe yYMEHME | NPUMEHeHHe | eg CHELC HHO€ YMEHHE | OLEHKHU
MaTeMaTH4C | ananTUpOBAT | YMEHHU I )(I)6em>1 aJanTUpOBaT | 3HAHHUU u
CKH1C b M | aJanTupoBaTr p . b U | YMEHHI,
MOJIENN MPUMEHSTh b u| ™ MPUMEHSTh 3a1aHUs B
aJanTupoBaT
3a7a4H, MaTeMaTuye | MPUMEHSTH . 4 | Maremaruie | Buze
HCTIOJIb3YSI CKME MOJIENH | maremarude | .o CKHE MOJIEIH | PacYETHBIX
MOHATUS W | JUIS PEIICHUS | CKUE MOJIETU P JUISL pelIeHus | 3ajad,
MareMaThue
METO/IbI MPUKIAIHBIX | AJI PELICHUS NPUKIAIHBIX | TECTOBBIE
CKHE MOJIEIHN
MareMaruue | 3ajgad MIPUKIIATHBIX 3a/ad. 3a/laHus
JUTSL pelIeHust
CKOT'O 3a/1a4.
MPUKJIATHBIX
aHanu3a.
3a/1a4.
Bnaneetr meTononorueir MaTeMaTH4€CKOTO MOJIETUPOBAHUS
JUIs pelieHus NpodecCHOHANBHBIX 3a1a4.
Cdopmupona
Gopmup Cdopmupona
HHBIE, HO
®parmeHrap HHbIE Bonpocsl ais
3HaTh: Hemnomarie coJeprkaniue
HOE CHUCTEMaTHye | OLICHKHU
- IPEACTABIIEH | OTHEIbHBIE .
MpEeACTaBIECH CKHE 3HaHUI u
COBPEMEHHBI usi o | mpoOenbl .
ue 0 MIPE/ICTABIICH | YMEHHIA,
€ CHCTEMBI COBPEMEHHBI | NPEJICTaBIEH
COBPEMEHHBI us 0 | 3axaHus B
MareMaTruye X CcuCTeMax | us 0
X CHCTeMax COBPEMEHHBI | BUJE
CKOT'O MaTreMaTuye | COBPEMEHHBI
MaremaTuyie X CHCTEMax | pacueTHbIX
MO/JIETUPOBA CKOTO X cucTeMax
CKOTO MareMmaruue | 3ajad,
HUSL. MOJEJIIMPOBa | MaTeMaTuye
MOJIETUPOBA CKOTO TECTOBbIE
HUA CKOTO
HUSA MOJEINPOBA | 3aJaHus
MOJIETIMPOBA
HUS
HUS
YMers: O®parmenrap | Hecucremar | B nenom | Chopmupona Bompocs st
- HO€ YMEHME | MUYECKOE yCIELIHoe, HHOE YMEHHE OI_[eIfKI/I
dbopMHpOBaT | pearu3OBHIB | MPUMEHEHHE | HO pealusoBbIB | "
b aTh YMEHHM colep:kamiee | arb .-
MaTeMaTuie | ajJrOPUTMBI p€aln30BbIB | OTHEIbHbBIC AJTOPUTMBI ZanaHm; s
CKYIO peleHus aTh poOeITbI peleHus BHTe
MOJENb JJs | MPOPECCHOH | aITOPUTMBI YMEHHE npodeccruon ACUCTHEIX
peleHus AJbHBIX peleHus pEaNM30BbIB | aJIbHBIX Eanaq
3a7a4u 3a7a4 c | mpodeccroH | atb 3a7a4 c ’
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ILnannpyemMsl YpoBeHb 0CBOCHUSA
€ pe3yJbTaThl
OCBOCHHUS
KOMIIETCHUMH | <KHEYAOBJIETBO | «YAOBJICTBO Ornenounoe
«XOpPOIIo» «OTJIHYHO»
(MHAUKATOpPA | PUTETbHO» PUTCJIBHO» cpeacTrBo
JOCTHIKEeHHUA
KOMIIeTeHIIHH
)
IIPUMEHEHHUE | AJIBHBIX AIITOPUTMBI IIPUMEHEHNE | TECTOBBIE
M 3a1a4 C | peuieHus M 3aaHusd
COBPEMCHHBI | NMPUMEHECHHE | MPOPECCHOH | COBPEMEHHBI
X CUCTEM | M AIIBHBIX X CUCTEM
MareMarude | COBPEMEHHBI | 3a1a4 C | mMaremarunye
CKOTO X CUCTEM | INPUMEHEHHUE | CKOI'O
MOJEINpOBa | MaTeMaTu4de | M MOJEINPOBaA
HUS CKOTO COBPEMEHHBI | HUA.
MOJEIupoBa | X CUCTEM
HUS. MareMaTrude
CKOI'0
MOJEINPOBA
HUS.

7.2. 3ananusi WM UHbIe MaTepHaJbl, HEO0OX0AUMBbIE JIS OLEHKH 3HAHUH U
YMEHHMH, XapaKTepU3ywIIuX (pOpMUPOBAHUE KOMIETCHIMHA B MPOLECCe OCBOCHUS
OIl BO

Bonpocel 01a ouenku 3HaHUIlL U YMEHUIl, XaAPAKmMEpPuyrwuwux @opmuposanue
KomnemeHuuu

[Hudp Bompocsl [IpaBuiIbHBIN OTBET
KOMIIETEHIIH
u
IIKH-2 Haiitu sxcTpeMymbl GyHKITUN
1. z=vxi/y —2x-y 1. 1/26
2. z=[xyix — 2x-3y 2. 868*6(-9
3. z=[yVx —x-2y 3. 1/256)
Haiitn MmakcuMasnbHOe 3HaUeHUE (QyHKIIMH
MIpH 33JJaHHOM OTPaHUYCHHUH
1. z=/x2+y? 1. 1,05
{2x+y<1,x>0,y=0
2. Inin(x* +y%);
2. -1

26



{x+2y<1,x>0,y>0

3. z=%(x2+y2);
{2x+4y<1,x=0,y=0

3. -7/4
Haiitu nmpousBoaHbIe HyHKINI: 1.3In( Nigrwpe i 2%)+ 2(3x—1)

l. y=0Bx—-1)-In(vV1+ 2x2 + 2x)
2. y=(5x—4)-In(vV1—3x2 - 3x)

3. y=(2—x%) In(vV1+ 5x2 + 5x)

3(5x — 4)
2.5Iny/1 4 9x%2 — 3x) - —
) V1 + 9x2

3.—In(y/1+ 25x2 + 5x)

4 5 N 52 —x)
.y =arctg T2 1+ 25x2
5. y =arccos arccos V1 —x% (x > 0) 4. 2 _
1+x
6. y=v1—x2 5 1
) 1Ix2
7. y=¢e* 6. -
8. y=vinx +1+In(vx+1) 7.e*
- x
(2—x2)V1—x2
HaiitTu uHTEpBaJIbI MOHOTOHHOCTH U
AKCTPEMYMBI (PYHKITUN
1 1 -
y=Zx4+§x3—x2 1. -8/3
y=x3(x—1) 2. -27/256
y= x3 3. -27/20
1 :232 4. 2le
y= 1 -I-3x 5. Her
X
A o e
X
_x
Y= Inx
Boeruncnuth peenst
x2—8x+7 1 1
" x2-9x+14 '
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2 3x?-2x3 2.-0,4
) Sic3+7x " 3.05
3 e o
4. 2y 4.e?
5 Sin3x 5.1/3
7> 6.0.5
ctgx .U.
> 72t;v:‘*2j-cx3+1
7, Xt 7.2
) 3x32+x4
x°—8
8. 8.-12
9. lim(W2x-1-2x+1) 9 0
X— 00 .
X244\ _352
10. Gas) 10. €3
o 1—c05§
. 2 11.1/24
12 ln?f+x)—ln2
' x—1 12.0.5
4x3—\x
13. 1x+8x3x 13.05
14 x2-6x+9 Y
' x?-9 14. 0
15. lim(3x+1—-,/x+5)
X— 00
16 (2x+1)§ 15 (00]
) x+1
17. (8x - ctgx) 16. e
18. (sinx)t9*
17. 8
18.1

Ilpakmuko-opuenmuposanHusle 3a0aHus

Hudp
KOMIIeTEeHI
uu

IIpakTHKO-OPHEHTHPOBAHHbIE 3a1aHUSA

IIpaBuiabHbII
OTBeT

IIKH-2

OyHKIUS U3IEPIKEK TPOU3BOICTBA MPOIYKIIUU HEKOTOPOI
dupmoii umeer Bua: y(x) = 0,1x3- 1,2x% + 5x + 250 (zen.
en.). Hailtm cpenHue W TpeAeTbHBIE  H3ICPIKKU
MIPOU3BOJICTBA M BBIUMCIIUTh MX 3HaueHus mpu x = 10.

Y1=28

3aBUCHUMOCTh MEXIY CIPOCOM ( U IIEHOH p eIUHHUIIBI
MPOJYKIIMH, BBITYCKAEMOW HEKOTOPBIM MPEANPHUSITHEM,
3aJaeTcs COOTHOIIIEHHEM

q=18—./p. Haiitu
3JIACTUYHOCTD CIIPOCa.

P=144

O6bveM mpoaykuuu u (en.), TpPOU3BEIEHHBIH OpHUragoif
5
pabounx, MOXKET ObITh OMHCAH YpaBHEHUEM U = — gt3 +

1751:2 + 100t (en.), 1<t <8, rae t— pabouee Bpems,

Yacel. BEIUHCINUTD MPOU3BOAUTCIILHOCTL Tpydad, CKOPOCTH
1 TCMII €€ UBMCHCHMUS YC€PC3 UacC MOCJIC HadYaJIa pa6OTLI n3a
qac 10 €€ OKOHYaHMA.

t(1)=0.09
t(7)=-0.24
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3anana ¢yHkus y = f(X) TOTHBIX 3aTpaT NPEANPUATHS HA
MIPOU3BOJICTBO X €IUHUI] NMpoayKiuu. OnpenennTh CBsI3b
MeXay KOdPPUIMEHTaAMH JIACTUYHOCTH TOJHBIX U
CpeIHHUX 3aTpar.

Ex(y)-1

3aBUCUMOCTb MEXAY HU3ACPKKAMHU MPOU3BOJICTBA Y (JIE.
€1.) U O00BEeMOM BBIITYCKAEMOW MPOAYKIUU X (eII.)

CpeOHUE U TpelesibHble M3ACPKKA IpU 00beMe
HNPOAYKLIMH, PABHOM 5 €]1.

BhIpakaercs ¢ynkmuein y = 10x-0,04x3. Onpenenuts | 9, 7 neH.enuHuIy

3aBUCUMOCTb MEXK/y KOJIMYECTBOM BBIITYCKaEMBbIX JeTalei
B IapTUH X (ThIC. €11.) U 3aTpaTaMy Ha UX U3TOTOBJIEHUE Y
(TeIC. pPYO.) I TPEANPHUSITHHA OTPACIH BBIPAXKACTCS

s=p + 1. Haiitu: a) paBHOBeCHYIO IIeHY; 6) 2JTaCTUYHOCTD
CIIpOCa U NPEJIOKEHUS ISl STOM 1IEHBI;

27 . -0,31
ypaBHEHUHEM Y = — + 6. HaiiTu s1macTMYHOCTH 3aTpaT
JUTSI TIPEANPUATHM, BBITycKaomux mo 10 Teic. neTaneit B
TapTHUH.
OyHKIMKA chpoca ( W TPEMIOKEHUS S OT IEHBI p
BBIPAXKAIOTCS COOTBETCTBEHHO ypaBHEHUSIMU: = 7-p H
P M3 q p 3 nen.en

@DyHK1IMS TOTpedieHns: HEKOTOPO# cTpaHbl umeeT BUI: C(X)
= 1340,25x + 0,37x*5, rae x - COBOKYITHBI HallHOHAJIbHBIN

0) TmpeneiabHYH0 CKIOHHOCTh K COEpeXeHHUIo, eciH
HAaIIMOHAJILHEBIN JOXO0 COCTABIIIET 32.

noxo. Haiitu: a) mpeaensHyro CKJIOHHOCTB K IOTpedneHuo; | 2,5, 4

Tecmuot

[Mudp
KOMIIETECHITN
u

TecToBBIE 3aMaHNs

[IpaBunbHBIN
OTBET

1. TlpowusBoaHo¥ (PyHKIMM B JAHHOW TOYKE HA3HIBACTCS:

a) mpeAen OTHOLIEGHUS MpuUpamieHuss QyHKUUU K
MpHUpALICHUIO apryMeHTa, Korja MpupalieHue aprymeHTa
CTPEMUTCS K HYJIIO, €CIIA ATOT MPEJIeN CYLIECTBYET U KOHEUECH;

0) mpenen OTHOILIEHUS NpPUpAILIEHUS apryMeHTa K
npupanieHuo  (QyHKIUK, KOrJa MpUpalleHue apryMeHTa
CTPEMUTCS K HYJIIO, €CIIA ATOT MPEJIeN CYLIECTBYET U KOHEUECH;

B) NIpelesl OTHOIIEHHUS MpupamieHuss QYHKIUH K
MpHUpAIIeHUI0 apryMeHTa, Korja mpupainieHue (yHKIUH
CTPEMUTCS K HYJIIO, €CIIU ATOT IPEJIeIl CYHIECTBYET U KOHEUEH.

IIKH-2

2. IlpousBonHas cymmbl AByX nuddepeHupyemMbix (GpyHKIuUM
paBHa:
a) Pa3HOCTU UX MPOU3BOIHBIX;
0) cyMMe MpOU3BEACHUN TPOU3BOIHBIX ITUX (DYHKIIUIA;
B) CyMMe€ WX MPOU3BOHBIX.

3. Boibepute npaBmibHOE yTBepkaeHue. Ecnu ¢yHkumum u, v
middepeHnpyemMbl B HEKOTOPOH TOUKE, TO:

a) (uv)=u'v'+u'v;

0) (uv)' = uv +uv;

B) (UV)' = U'V -uv'

4. BriOepute npaBwibHOe yrBepkiaeHue. Ecom ynkums U(X)
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maddepenuupyema, a C - mocrosiHHASA, TO:

a) (Cu)’ = Cu’;
6) (Cu)'=C'ul;
B) (Cu)' =u;

r) (Cu)’ =C+u’.

5. MexaHu4ecKui CMBICI IIPOU3BOIHON COCTOUT B TOM, YTO:

a) CKOpoCTb V MPSMOJIMHEHHOrO JBUXKEHHUS €CTh
IIPOU3BO/IHAsI BpEMEHH { 110 IyTH S;

0) ckopocTh V TPSAMOJIMHEHHOrO JIBUJKEHHUS €CTh
IIPOU3BO/IHAS IIyTHU S 10 BPEMEHH {;

B) CKOpPOCTh V TPSAMOJMHEHHOrO JIBUKEHHUS €CTh
IIPOM3BO/IHASI YCKOPEHHUS a.

6. Iuddepennman GpyHakuuu paBeH:

a) IPOU3BEJEHUI0 (YHKIIMM B JIAaHHOW TOYKE Ha
muddepeHniran He3aBUCUMON TIEPEMEHHOM;

0) MPOW3BEICHUIO TPOU3BOJAHON (YHKIIMKM B JIaHHOU
TOYKe Ha AU(pepeHnan He3aBUCUMON IEPEMEHHOI;

B) MPOU3BEJICHUIO MPOU3BOJHON (QYHKUMU B JIAHHOU
TOYKE Ha HE3aBHCUMYIO IEPEMEHHYIO.

7. Haiiti mpounsBogHyto ¢pyHKIMY f(X) ¥ BBIYUCIUTH €€ 3HaUeHHE
B TOYKE X , €CJIH
f(x) =e*(cosx+sinx),x=0:

a) 4;
0) 1,
B) O;
r) 2.

8. Haiitu mpounsBoHyto ¢hyHKIMHK f(X) 1 BBIYUCIUTH €€ 3HaUYeHNE
B Touke X , ecrmuf (X) = X sin(x? +1), Xo = 0

a) sinl;
0) -1;
B) 0;
r) Cos 3.

/2 .
9. BerunciuTs MHTErpai fo xSinxdx

a) 4;
0) 0;
B) 1,
r) TT.

10. Beruncnute nHTErpa f03 In(x + 3)dx

a) 3(In(12-1);
6) In3;

B) O;

r) 1.

10. BeruucauTs UHTErpa fon 2 xCOSxdx

a) 1;
0) n/2 — 1,
B) 17/4;

n % xCoSxdx
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n+5

11. Beruucnute npeen nocaeoBaTeNbHOCTH X, = ———, N —
n nZ+n-1

(0.0]
a) 0;

0) 0;
B) ©O;

n3+1

12. BeruucauTs npeen nocaeaoBaTeIbHOCTH X, = T

a) 3/2;
0) o;
B) 0;
13. Bpluncnauth — mpeaen  MOCIENOBAaTENbHOCTH X, = | @
n?-n+1
3n2-5n+2’
a) 1/3;
0) ©0;
B) 1,
14. BuIUHCIHUTE Mpenen MoCaeqoBaTeNbHOCTH X, = Vh? +2 — | @

Vn2 —2,n - o
a) 0;

0) ©0;
B) 1,

n — oo

8.IlepeyeHb OCHOBHOI U IONOJTHUTEILHOM Yy4e0HOI JIUTEPATYPHI,
HEe00X0AMMOi1 11l OCBOCHH S JUCHUILIHHbBI

a) OcHoBHast

1. Ouxtenronpn . M. Kypc nuddepeHnmmanbHOT0O W HHTErpaIbHOTO
ucurcienusa. B 3x 11. Tom 1 : yuebnuk / I'. M. ®uxrtenronsi. — Cankt-IletepOypr :
Jlanb, 2022. — 608 c. — DBC Jlanub. - URL: https://e.lanbook.com/book/189501 (naTta

obpamenus: 01.06.2022). - TekcT: 37eKTPOHHBIH.

2. Iopmau, b. A. Maremarndeckuit anamus / b. A. Topnay. — 2-e uzn., cTep.
— Cankr-IletepOypr : Jlanp, 2024. — 604 c. — ISBN 978-5-507-49010-3. — Texcr :
AMEeKTpoHHBIM //  Jlamp : 3nexkTpoHHO-OMOMMoTeunas cucrema. —  URL:
https://e.lanbook.com/book/367505 (mara obpamenus: 22.07.2024).

3. @uxrtenronenr . M. Kypc nuddepeHnmnansHOr0O ¥ HHTETPATBHOTO
ucuncienns. B 3x 1. Tom 2 : yueOnuk mis By3oB / I'. M. ®uxrtenronbii. — CaHKT-
ITerepoypr : Jlamp, 2022. — 800 c¢. — DOBC Jlamb. - URL:
https://e.lanbook.com/book/199928 (mara obpamenms: 01.06.2022). - Texker
3JIEKTPOHHBIN.

4, Ouxtenronel, . M. Kypc muddepeHnnaibHOTO W HHTErpajbHOTO

ucuuciaenus. B 3-x 1. Tom 3: yueOnuk / I'. M. @uxtenromnbil. — Cankt-lIletepOypr: Jlansb,
2022. -656 c. - ObC Jlans. — URL: https://e.lanbook.com/book/221270. (maTa oOpameHus
01.06.2022). - TekcT: 3MeKTPOHHBIH.
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S. Hemunosuu b. II. COopHUK 3a7a4 M yNpa)KHEHUH MO MATEMaTUYECKOMY
aHanuzy : yueOHoe nocodue s By30B / b. I1. leMunoBuu. — 24-¢ uzg., crep. — CaHKT-

[lerep6ypr : Jlams, 2022. — 624 c¢. — DObC Jaws. — URL:
https://e.lanbook.com/book/184105 (mara oOpamenus: 01.06.2022). - Tekcr:
JJIEKTPOHHBIM.

6. Bonkosa, E. C. MaTerpanpHoe ncuncienue. Yuciobie psaapl. [Ipaktukym

Mo AUCHUIUINHE «MaTeMaTHYeCKH aHaln3» 2 ceMecTp: A CTYACHTOB, 00YJarOIMINXCs
no HanpasneHuto «IIpuknannas MmaTemMaTuka u HHGOPMaTUKay, (porpaMma MmoAroTOBKH
0akanaspa) / E. C. BonkoBa, M. B. [lerpoBa; ®unyHnuBepcureT, JlenapraMmeHT aHain3a
JAHHBIX U MalIMHHOTO O0y4YeHUs. — Mocksa: ®unynusepcurter,  2021.
— OBbC ®unyHHBEpPCUTETA. URL:http://elib.fa.ru/rbook/volkova_practikum.pdf.
(mata obpamenus 01.06.2022).— TekcT: 31€KTPOHHBIN.

/. MaremaTnueckuil aHanu3 : yueOHO-METOUYECKOE TOCOOUE / COCTaBUTENN
JI. b. Puibuna, A. E. bepeskuna. — 2-e u3z., ucnpasi. — mnoc. Kapasaero : KI'CXA,
2024. — 80 c. — TekcT : 3neKTpoHHbIH // JIaHb : 37eKTPOHHO-O0MOINOTEYHAs CHUCTEMA.
— URL: https://e.lanbook.com/book/416816 (nata oopamenus: 22.07.2024)

0) JlomoiHUTEIbHAS:

8. Kounosa, JI. II. MATEMATHUYECKHWI AHAJIN3 ITIPOCTO! : yueGHUK /
JI. TI. Konnoga, U. K. Crenanstn. — Mocksa : [Ipomereiti, 2023. — 1256 ¢. — ISBN 978-

5-00172-511-4. — Texkct : 25IeKTPOHHBIN // JIaHb : AIEeKTpOHHO-OMOIMOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/358952 (nata obpamenus: 22.07.2024).

9. KonroxoB, A. H. BBenenne B MaremMaTudecKuii aHaIu3 : yueOHOe mmocodue /
A. H. Kontoxos, C. H. Mamnuna, K. A. [{unopkoBa. — Ps3ans : PI'PTY, 2023. — 80 c.
— Texkcr : anektpoHHbIH // JlaHb : 3neKTpoHHO-OMOMUOTEeuHas cucrema. — URL:

https://e.lanbook.com/book/380423 (nara obparmenus: 22.07.2024).

9. Ilepevyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
«/HTepHeT?», HeOOXOAUMBIX /ISl OCBOCHHS TUCIHUIIINHbI

1. OnektpoHHass ~ Oubnuoreka ~ dunHancoBoro  yHuBepcurera  (OB)
http://elib.fa.ru/

2.  DnekrpoHHO-OnOmoTeunas cuctema BOOK.RU http://www.book.ru

3. DNEKTPOHHO-OMOIMOTEUHAs] CHCTeMa «YHUBEPCUTETCKas OuOIMoTeKa

OHJIAMH» http://biblioclub.ru/
4.,  DnekTpoHHO-OMOIMOTEUHAs cucTeMa Znanium http://www.znanium.com

5. DIEeKTPOHHO-OMOIMOTCUHAS cucrema W31aTeIbCTBA «OPAMT»
https://urait.ru/

6. DNEKTPOHHO-OMOINOTEUHAS cucreMa U3/1aTeNIbCTBA [Ipocnekt
http://ebs.prospekt.org/books

1. DIIeKTPOHHO-0MOIMOTEeYHAS cucTeMa W31aTeIbCTBA «JIaup»
https://e.lanbook.com/

8. OnektpoHHast  OubOnunoreka M3gatensckoro  goma  «I'peOEHHUKOBY»

https://grebennikon.ru/
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https://eur01.safelinks.protection.outlook.com/?url=http%3A%2F%2Felib.fa.ru%2Frbook%2Fvolkova_practikum.pdf&data=04%7C01%7CEVolkova%40fa.ru%7C67183eed06004e7423be08d8fb2bab26%7Cc8c69aae32ba43d19f59f98c95fb227b%7C1%7C0%7C637535512255562955%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=u8A3%2Ba%2F2dOJjgqz1xduLK1K6I3hrp7gnMvLRV4zpJUQ%3D&reserved=0

9.  Jlenosas onnaitH-OuOimoteka Alpina Digital http://lib.alpinadigital.ru/

10. Hayunas snektponHas 6ubmuoreka eLibrary.ru http:/elibrary.ru

11. HammoHnanwsHas 31eKTpoHHAs Oubnmoreka http://H36.pd/

12. ®wunancoBasd CIIpaBOYHAas cucrema  «DUHAHCOBBIA  JUPEKTOP»
http://www.1fd.ru/

13.  Pecypchl uH(bOpPMAIMOHHO-aHATTUTHYECKOTO AareHTCTBA IO (PUHAHCOBBIM
peiakam Cbonds.ru https://cbonds.ru/

14. CIIAPK https://spark-interfax.ru/

15. Academic Reference http://ar.cnki.net/ ACADREF

16. Bank Focus http://library.fa.ru/resource.asp?id=527

17. Tlaker 6a3 nannbix komnanuu EBSCO Publishing, kpynaeiiiero arperatopa
HAy4YHBIX PECYpPCOB BeIyIIUX U3aaTenbcTB Mupa http://search.ebscohost.com

18. DnekTpoHHBIC POTYKTHI U371aTEeILCTBA Elsevier
http://www.sciencedirect.com

19. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

20. UudopmainmonHo-aHanmuTUUeckass  0aza  gaHHeix  EMIS  Global
https://www.emis.com/php/companies/overview/index

21. PedepatuBHas  0a3a  jmaHHbIXx 1o marematuke — MathSciNET
https://mathscinet.ams.org/mathscinet/

22. Oxford Scholarship Online https://oxford.universitypressscholarship.com/

23. Komnekmwus Hay4YHBIX  JKYpPHAJIOB Oxford  University  Press
https://academic.oup.com/journals/

24. ProQuest: baza mannbix Business Ebook Subscription na miardopme Ebook
Central https://search.proquest.com/

25. ProQuest Dissertations & Theses A&I https://search.proquest.com/

26. baza JTAHHBIX RUSLANA KOMIIaHUHU Bureau van Dijk
https://ruslana.bvdep.com/

27. Scopus https://www.scopus.com

28. DnekTpoHHas KOJUICKIUS KHHUT HM3AartenbcTBa Springer: Springer eBooks
http://link.springer.com/

29. MWurtepaktrBHas (QuUHAHCOBAsS HWHQPOpPMAIMOHHAS CHCTEMa KOMITAHUH
Bloomberg

30. Cucrema Thomson Reuters Eikon

31. Web of Science http://apps.webofknowledge.com

10.MeToan4yeckue yKa3aHus 1JIs1 00y4AKOIIMXCH M0 OCBOCHUIO TUCHUIIIHUHBI

[Ipu nmoaroToBKe K JEKIMU 11€I€CO00pa3HO MPEABAPUTEIHLHO MO3HAKOMUTHCS C €€
Collep)KaHMEeM TI0 PEKOMEHJIOBAHHBIM TOCOOMSM W BBIICTUTh HamOOJee TPYAHBIC
BOIIPOCHL. BO BpeMs JEKIMU CIEAyeT KOHCIIEKTHPOBAaTh cojaepxkanue juekiuu. [locie
3aHSATUHN CIIeyeT MPOBECTU PA0OTy C KOHCIIEKTOM: OTPEAaKTUPOBATh 3aMUCH, OPOPMUTH
koHcrekT. Ilpu odopmiieHun 1enecooOpa3HO BBIICIATh CIEMUAIBHBIM 00pa3oM
Ha3BaHUSI TeM U (POPMYJIUPOBKH BOIMPOCOB, OCHOBHBIC OIpeeneHus, (HOpMyIUPOBKU
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TeopeM U npumepsl. [lepen ouepeaHo nekuend He0OX0UMMO TOCMOTPETh MO KOHCTIEKTY
MaTepual Nnpeapiayuen Jekuuu. [Ipu 3aTpygHeHusAX B BOCIIPUSTUN MaTepuasa CIeayeT
00paTUTHCS K OCHOBHBIM JIMTEPATYPHBIM UCTOUHUKAM. Eciiu caMOCTOSITENIbHO HE YaJI0Ch
pa3zo0patbcsa B MaTepuasie, HYXKHO OOpaTUThCA K JIEKTOPY WJIM MPENoJaBaTeNllo Ha
KOHCYJIbTallUH.

Meroauueckue yKa3aHHs MO MPOBEACHUIO NMPAKTUYECKUX 3aHATHH. 110 cTpykType
MPAKTUYECKUE 3aHATHUS CIEIyeT pa3leliuTb Ha y4eOHbIE W KOHTPOJbHBIE. YueOHbIe
MPAKTUYECKUE 3aHATHUS CTPYKTYPHO COCTOAT U3 CIEAYIOIIMX KOMIIOHEHT:

1)  mpoBepka HaJdMYUS BBHIMOJIHEHHOIO 3aJaHHS CAMOCTOSTEIBHON pPabOThI
KaXJI0TO CTY/JICHTa;

2)  BBIOOpPOYHAS MPOBEPKA KOPPEKTHOCTH BBIMIOJHEHHMS JOMAIIIHETO 3aaHHUS;

3)  pa3bop TMNHYHBIX OMIHOOK, BOSHUKIINX B CAMOCTOSTEILHON paboTe;

4)  paccMOTpeHHE TEOPETHYCCKHX BOIPOCOB, CBS3aHHBIX C  TEKYIIUM
MPAKTUYECKUM 3aHSITHEM;

5)  pa3bop METOMOB BBHIMOJHEHHS TPAKTHYECKUX 3aaHUI M PENICHHS 3a/1aY;

6)  KOpPEKTHPOBKA 3aJaHHi I CAMOCTOSATEILHOM PabOThI CTYICHTOB;

7)  wuHTepakTHBHas ¢Gopma — IIpaKTHKyM II0 PELICHHIO 3aJad 110 TEMAaTHKE
3aHATHUS B MaJIbIX Tpynnax (2-4 cTyieHTa) — MPeICTaBISIET COOO0M pelieHrne Cucka 3aad,
OTIPENICTICHHBIX TMpEeTojaBaTesieM, B TPYIIe U3 HEOOBIIOr0 KOJWYECTBa CTYyACHTOB. B
KOKJIOW TPYIIE €CTh «CHJIBHBIN» CTYJICHT, KOTOPBIA MOJKET BBIMOJHATH (YHKIIUU
KOHCYJIbTaHTa M TOMOIIHUKA TIpenojaaBaTeato. Pabora rpymnmbl OIEHHWBAETCS IO
KOJIMYECTBY IIPAaBUWIBHO PELICHHBIX 3a/a4.

KoHTpoJibHBIE MpaKTUYECKHE 3aHATUSA CTPYKTYPHO COCTOST W3 CIEAYHOLIUX
KOMIIOHEHT:

1)  mpoBepka HaIWYKsI KOHTPOJIBHON pabOThI KaXKIOTO CTYACHTA;

2)  pa30op THINUYHBIX ONIMOOK, BOZHHMKIIUX IPHU BBIMOJHCHUH KOHTPOJLHOMN
paboTHI;

3)  mpoBexeHHE ayIUTOPHON KOHTPOJIBHOMN paboTHI;

4)  wuHTepakTHBHas (opMa — KOJUIOKBUYM — TIPYIIIOBOE OOCYXKICHHE IO
PYKOBOJICTBOM IPENOAABATENS OTHOCUTEIBHO CAMOCTOATENIBHOIO pa3/ieiia JIEKIIMOHHOTO
Kypca. OIHOBpEMEHHO 3TO U (popma TEeKyIIero KOHTPOJIs, Pa3HOBUIHOCTh MAacCOBOIO
ompoca.

[Ipu mOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOAMMO MOBTOPUTH HIIU, €CIH
3TO TpeOyeTcsi, M3YYUTh COOTBETCTBYIOUIMN TeopeTudeckuil marepuan. HeoOxomumo
MIPUHECTU PEKOMEHIOBAHHYIO JIUTEPATYPY. BO BpeMs 3aHATHS HY)KHO TOYHO 3aIIMChIBAThH
(bOopMyNIHpPOBKH peliaeMbIX 3ajad, BONPOCHI, yYKa3aHWs TMPENnoaaBaTeNis K PEIICHUI0 U
pazOupaemble peUIeHUs, JIEMOHCTPUPOBATh IMOHMMAHHE TPOBEICHHBIX pPaCUeTOB,
aHanu3oB. Ilocne 3aHsATHH HEOOXOAUMO MPOCMOTPETHh 3alMCaHHbIE pPEUICHUS U
BOCCTAaHOBHUTH B PEIICHUAX HMMeEKIMuecs mpodensl. B ciywyae 3arpynHEHH OTMETHTH
COOTBETCTBYIOIIME 3aJaHUS W OOpAaTHTHCS 3a KOHCYJIbTAllMed K IMPEroJIaBaTelio.
[IpakTrueckue 3aHATHS NOPOXOASAT, KAaK TMPaBUIO, B HHTEPAKTUBHOU (opMe u
MPEINOaBaTelb YYUTHIBAET AKTUBHOCTH CTYJCHTOB, HAINpPAaBICHHYIO HA PELICHUE
MPEIIOKEHHBIX 3a7a4, U B IOMUCKE OTBETOB HAa BOIMPOCHI.

JlomMamiaue 3aJaHus  CIEAYET BBINOJHATH PETYIIPHO NPU TOJATOTOBKE K
MPAKTUYECKUM 3aHSITUSIM. B OOJBIIMHCTBE CBOEM 3a/IaHUS SIBJISIIOTCS TUIOBBIMHU, U
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00pa3Lbl UX PEIICHHs COAEPKATCA B PEKOMEHI0BaHHBIX MOCOOUSX, B MaTepHalle JEKIIUM
U NIPAKTUYECKUX 3aHATHI. Eciii TO uim nHOE 3a1aHKe BbI3BAJIO 3aTPYJHEHUE HEOOXOAMMO
o0paTUTBhCS K MpPENoJaBaTeNl0 Ha KOHCYJIbTALMM WIM OJIMKallIeM MNPaKTHYECKOM
3aHATHH. PeryispHOCT, B BBINOJIHEHUM JAOMAIIHUX 3aJaHUM — BaXXHbIA (HaKTOP
OCBOCHUS  JUCHUIUIMHBL. KOHTpPOJNIb 3a  BBINOJHEHHEM  JIOMAIIHUX  3aJaHUMN
OCYIIECTBIISIETCSI B XOJI€ MPaKTUYECKUX 3aHATUA W BBIOOPOYHOrO cOOECEeTOBaHMUS.
CryneHraM, OpOIYCTUBIINM 3aHATHUS, PEKOMEHIYETCS HE M03KE, YEM B JIBYXHEE bHBIM
CPOK IPUITH HA KOHCYJBTALMIO U OTYUTATHCS 110 TEME NMPONYILIEHHOTO 3aHATHS.

Metonnueckre peKOMEHIalliH 10 BBITOJHEHUIO TOMAITHUX KOHTPOJIBHBIX paloT.
JHomanaue xkoHTpoJibHbIe paboThl (JIKP) mo aucnumnune «MaTemMaTUueCcKUd aHaIU3»
ABJIAIOTCS. OJIHOM M3 OCHOBHBIX (DOPM TEKYIIEro KOHTPOJI CAMOCTOSITENIbHOW pabOThI
cTyneHToB. [IKP comepKuT KOMIIEKT 3aaHuM, BBIMOJIHSS KOTOPBIE CTYJAEHTHI 1O KHBI
IPOJIEMOHCTPUPOBATh YMEHHUE PEIIATh TUIOBBIE 33JJa4U U TPOBOJIUTH TUIIOBBIE PACUETBHI.
IIpu pemennn 3amad JKP cTyneHTsI MOTYT MOJB30BaThCs PEKOMEHIOBAHHOMN
auTepaTypoi W uHTepHeT—pecypcamu. Cpoku BbinonaHeHus JKP ykaswiBaroTcs B
KaJICHITApHO-TEMATUYECKOM IUIAHE M3YYECHUS AUCUUILIMHBI. KOHKpETHBIE CPOKH CHayu
JIKP ycranaBnmuBaroTcsi npenojasareneMm. Onenka 3a JIKP BeicTaBisieTcss mo uroram
IPOBEPKH MUCBMEHHOM paboThl U cobeceoBaHus. JTa OLEHKA SBJISETCS CYIIECTBEHHOM
KOMITOHEHTOW OLIEHKH CaMOCTOATENIbHOM paboThl CTyJaeHTa B TeueHue cemectpa. Llens
NPOBEJCHUS JTOMAIIHUX KOHTPOJBHBIX pPabOT — TOMOYb CTYJEHTaM 3aKpenuTh U
oTpaboTaTh MaTepual, U3yYEHHBbI Ha JIEKIUSAX U CEMUHAPCKUX 3aHATHUSX, a TaKKe
IIOATOTOBUTH CTYAEHTOB K YCHEIIHOW chaude dK3ameHa. [l AOCTHKEHHsI 3TOU LIeHu
3aJlaHus T0I00paHbl TAKUM 00pa3oM, YTOOBI OHU OXBAaTHIBAJIM BCE OCHOBHBIE THIIBI 3a71a4.
[locne npoBepKku MPOBOAUTCA BRIOOPOUHOE coOeceI0OBaHUE IO MaTepUuany KOHTPOIbHOM
pabotel. BrbisiBneHHbIE OMMOKKM W  HEAOYETHl JIOJDKHBI OBITh HUCHpPaBJICHBI B
YCTaHOBJIEHHOM IpenoiaBaTesieM nopsiake. [lpyu Hammuum 3HaYUMTENTbHOTO YKciia OMMO0K
JIKP nomkHa OBITH BBITIOJIHEHA TOBTOPHO. JlOMaITHSS KOHTPOJIbHAS pad0Ta BBITIOJIHSIIETCS
Ha nuctax ¢opmara A4 PYKONMHMCHO WM Ha KOMIIBIOTEpE Ha OJHOW CTOPOHE JIMCTA.
BMmecte ¢ pemenuem 3amad mpuBOguTCA MX (GOpMyIupoBKa. Bce TUCTBI CKperuisitoTes
CTEILIEPOM B BEPXHEM JIEBOM YIIIy.

11.I1lepevyenb MHPOPMANUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX MPH
OCYyHIeCTBJIEHUU 00PA30BATEIBLHOI0 MPOLECCA MO JMCIUIJIMHE, BKJIKYasA NepevyeHb
HEe00X0IMMOr0 MPOrpaMMHOr0 odecreyeHnsl U HH(POPMAIMOHHBIX CIIPABOYHBIX
CUCTEM

11.1. KoMIIEKT JIMIIEH3UOHHOTO MMPOTPAaMMHOI0 00ECIIEUEHNS:

1 OC Astra Linux,

2 LibreOffice,

3 AntuBupyc Kaspersky.

11.2. CoBpemeHHbIe NPOQPECCHOHATBHBIE 0a3bl JAaHHBIX W WH(OOPMAIMOHHBIE
CIIPaBOYHBIE CUCTEMBI

- NudopmanmonHo-npasoBas cucrema «l apant»

- Nudopmanmonno-npasosas cucrema «Koncynbrant [mroc»
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- DnekTpoHHas sHnuKIoneaus: http://ru.wikipedia.org/wiki/Wiki

11.3. CeptuduuupoBaHHble NPOrPaMMHBIE W allllapaTHbIE CPEJCTBA 3alllUThI
uH(popMauu
- HE MIPEAYCMOTPEHBI.

12.0nucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOX0AUM O JIJIsI
OCylIeCTBJICHHUS 00pa30BaTeIbHOI0 POLECcca M0 AUCHHUILIHHE
VYyeOHast ayquTopus C TIOCKOM, KOMIIBIOTEPHBIN KJIACC, ayAUTOPHs], OCHAILEHHAS
CHUCTEMOM JUHAMUYECKOTO IPOCLIUPOBAHUS.
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