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Pabouas nporpaMma cocTaBieHa Ha OCHOBaHWHM TpeGoBaHmii PenepanbHOro
roCyaapCTBEHHOr0 06pa30BaTENbHOIO CTAHAAPTa BBHICIIEr0 00pa3oBaHMs - HakalaBpHar
no wanpaieHdio moaroroBku 38.03.04 T'ocymapcTBeHHOe W MYHHIMNAILHOE
yTpaBiieHHE, YTBEPKAESHHOT0 IpuKazoM MunobpHayku Poccuu ot 13.08.2020 Ne 1016.

IIporpammy paspaborad:

Crapumif npenogaBarens Kadeapbl
A,
MaTeMaTHKU ¥ QU3HKH 7 7/ Kypasckas C.A.

{DOMKHOCTB) MOATIHCE [015(0]




1. Ilnanupyembie pe3yabTaThl 00y4eHHsi MO IHCUHHIUVIHHE (mopyJiio),
COOTHECEHHbIE C Pe3yJIbTATaMH OCBOeHHsI 00pa3oBaTe/IbHOH NPOrpamMMbI

Jucnumnnuga «MaTteMaTHYeCKuii aHalu3) B COOTBETCTBHH C tpeGosanusamu OI'OC
BO HanpasieHa Ha GOPMHUPOBaHUE CIETYIOIIUX KOMIICTEHIUH (YK-1, OIIK-2):

Ta6muna 1. CBs3b pe3ynbTaToB 00y4eHHs ¢ MPUOOPETAEMBIMK KOMIICTCHIIHAMA

( Kon ¥ HauMeHOBaHHE

Kon u HauMeHOBaHHE

3aTaHMPOBAHHEIE Pe3yIbTaThl 00yIeHU

MIOMCK,
KPHTHYECKUH
aHATH?3 ¥ CHHTE3
HH(OPMALIMH,
NPUMEHATH
CHCTEM HEIH
TOIX 0, Jis
pelieH A
IocTarJeHHbIX
3az1ad.

MEBEIILICHHA U HABBIKH
CHCTEMHOI'0O moaxoaa.

KOMIIETEHIAH HHIAKATOPa JOCTHKEHHUA

KOMITETEHIIHH
YK-1. Cnocoben WYK-1.1. [leMOHCTpUpYET | 3HATH: OCHOBHBIE NOHATHA M HHCTPYMCHTBI
OCymaCTRIIATE 3HaHHE KPATHYECKOTO MaTeMaTHYECKOTO aHallu3a HeoOXouMBIe JUId

KPUTHYECKOTO0 MBIIUICHAsS H CHCTEMHOrO
TIOZIX0/ia K PEIISHHIO NOCTaBICHHBIX 3a1aT;
yMeTh: KDHTHYECKHA MBICITHT;

BJIaJIeTh: HaBEIKAMH CUCTEMHOI0 MOAXO0/a.

HNVYK-1.2. Aranusupyet
3ajayy, BELIEIA €€
0a30BEIE COCTABJITIOIIHUE.

| 3HaTB: OCHOBEI KPHTHYECKOI'0 aHanpla H

cHHTe3a HH)OPMALIHH;
yMeTh: BBIIENATh 0a30BBIE COCTABILIOIIHE
IOCTABJIEHHBIX 3aJla4,

BJafeTh:  METOJaMH  MaTeMaTHYeCKOro
aHamM3a.

WUVYK-1.3. Onpeznenser, 3HATH: NPUHIHEIE M MeTOOsl paboTel C
HHTEPIPETUPYET U uH(pOpMaIye;
pamKHpyeT yMeTh: MCIONE30BaTh METOJHKH
rHGOPMALHIO, OIpeeNICHHS, HHTEpIpEeTaMH %4
TpebyeMyro I pamKHpOBaHHAs TpebyeMol HHPOPMALUH;
peIeHHs [TOCTaBIEHHOH BJajeTh:  HMHCTPYMEHTaMH  IIEPBHYIHOA
3a/1a9. | o6paboTku HHGOpMAIHH.

HNVYK-1.4. OcymecTBIseT
MMOKCK WH(GOPMAIHH 15
pelneHns OCTaBIEHHOR
3aJa4m.

3HATh: HCTOYHHKH MH(pOpMamuH, TpeGyeMoH
1A pEeLIeHHs IOCTaBIEHHOH 3a/1a9H;

yMeTh: MCHOONB30BAaTh MPHHIAIEI H MCTO/BL
noucKa HH(OpPMAIIHH;
BJIAJ€Th: IpaKTHYECKHMHA
IOMCKaMH HHOOPMAIHH.

HaBBIKaAMH

HUVYK-1.5. ConocraBisaeT
pa3HbIe HCTOYHUKH
HH(POPMALIHH C LIETBI0
BRISBIIEHHSA HX
MIPOTHBOPEYHH H IOKCKA
JIOCTOBEPHBIX CYXICHHUMH.

3HATH: IPHUHIMOE M METOIBI CHCTEMHOI'O
MOJIX071a;

yMeTb: COIOCTABJIATh PpasHbIC HCTOYHHKH
pHpOPMAME C [ENBI0  BBRUABICHHA —HX
IIPOTHBOPEYHIA;

BJIaJeTh: HABLIKAMH IIOMCKA NOCTOBEPHBIX

| Cy')KIOeHHH.
HNYK-1.6. 3HaTh: BO3MOJKHBIC BapHaHTHl PEIMCHHI
ApryMeHTHPOBAHHO [MOCTaBJICHHBIX 3a/1a4;

dopMupyeT cOOGCTBEHHOE
CYXKIIECHHE U OLECHKY
HHGOPMAIIHH,
paccMaTpHBaeT U
npezaracT BO3MOKHEIE
BapHAHTHI PEIICHHAS
[OCTABJICHHOHM 3a1a4y.

yMeTb: apryMEHTHPOBAaHHO dopMupoBaTh H
060CHOBEIBATH COOCTBEHHOE CYIKICHHE,
BJIA/I€Th: cr10cOOHOCTEIO OIIEHHUBATh
WH()OPMAIIHIO.




OIIK-2. Cnocoben
pa3padarTbiBaTh U
peanu30BEIBATE
YIPABICHYECKHE
PELIeHMs, MEpEI
Perynupyouero
BO3ZICHCTBHS, B TOM
YHUCIle KOHTPOIBHO-
Ha30pHEIE QYHKIMH,
roCy1apCTBEHHBIE H
MYHU U TATTLHBIE
NPOrpAMMEL HA OCHOBE
aHajlu3a COLUAIBHO-
IKOHOMHYECKHX
NpoOUEccoB.

HOIIK-2.2. YyacTByeT B
paspaboTke
YIIPaBIEHYECKUX pEeIIeHUH,
TOCYapCTBEHHEBIX H
MYHHIUITIAIBHEIX IPOTrpaMM
Ha OCHOBE HCIOIb30BAHUA
MaTeMaTHYeCcKOro ammapara
M HHCTPYMEHTOB aHaju3a
COIHAIBHO-9KOHOMHYECKHX
TIPOLIECCOB.

| BJIaJeTh:

3HaTh: HMHCTPYMEHTHEl aHAH3a COIHAIBLHO-
SKOHOMHUYECKHX NIPOIIECCOR,
MaTeMaTHIeCKOro aHajuu3a, HeoODXOJUMBIE
IS pa3paboTKH YIpaBIEHYECKHX DeINeHHH,
TOCYAapCTBEHHBIX H MYHMIMTIATBHEIX
IIporpamm;

YMeTh: IPHMEHATh MaTeMaTHIECKUH arapar
VIS  pelIeHHs TIOCTABJIEHHBIX 3aJa4 B
npodeccHOHANBHOM AEeATEIBHOCTH;
HaBBEIKAMH HCIOJIB30BaHUA
MaTeMaTHYeCKOro anmapara ¥  METOIOB
MaTeMaTHYeCKOro aHallu3a JIA pa3paboTku
YIIpaBIEHYECKHX PeIIeHuH,
rOCYyAapCTBEHHBIX " MYHHUIIHIIATEHBIX
IIPOIPaMM.

2. MecTo qucHHIIHHBI (MOAYJIfA) B CTPYKTYype oOpazoBaTe/ibHOMH
MpOrpaMMBbl

Jucnunnuaa B1.0.10 MareMaTuueckuii aHaliW3 OTHOCHTCI K 00s3aTelbHOM

HaCTH.

JlaHHas TUCLMIUIMHA ONIUpaeTCs Ha MUCHUILTHHY «JIuHelHad anrebpay U ABIAETCS

OCHOBOH
MaTemaTUudecKas

CTaTHCTHKAa»,

JUIs  MOCHENYIONIET0 W3y4YeHHs IUCLUILINH:
«OKOHOMETPHKaY,

«Teopust BEpPOATHOCTH H
«l"ocyapcTBEHHBIE 51

MyHHULMIIaNbHble GHUHAHCED), «DUHAHCOBAs CHCTEMA rOCYNapCTBay.

3. Copep:xkanue JHCHHILTHHBI

Pacnpe;{eneHHe JacCoB I10 TEMaM M BHIaM 3aHATHH TIpEACTABIIEHO B Tabmune 2.

Tabmuma 2. Ounas Gpopma

KommaecTBo 9acoB ®opmupy-
A Bun Camocros | Bcero €MBIE
\e HaumeHnoBanue pazzuenoB u | Jlekn
W | S . 3aHITHA TeNbHas o KOMIIETEH-
- D) (I13) pabota TEME LHH
i (CP)
1| 2 3 4 5 6 7
Cemectp 1
| Pazoen 1. Baeoenue ¢ ananus
1.1. | MuoxecTra 2 2 VK-1
1.2. | Oynkuun 2 2 4 OIIK-2
| Pazoen 2. ITpeden u nenpepwiénocme
2.1. | Ilpemen 2 2 2 6
| I0CNEe{0BATEIEHOCTH
2.2, llpenen GpyHKuHH 2 2 3 7 VK-1
2.3, HenpepbIBHOCTH QYHKIMH 2 2 2 6 OIK-2




Paszden 3. Tuchchepeny

UaibvHoe ucuucienue

)WHKYUIL 00HOU nepeMeHHOoU

ITpou3ponHad U

| nudepennman QyHKIHR

2

4

6

| HcenenoBanue moBeIeHAs
(P YHKIHH

2

2

2

6

VK-1
OIIK-2

Pazoen 4. HumezpanvHoe ucqucnenue (hyHKyuu 00Hol nepemeHHou

4.1. | HeonpeneneHHbIH HHTErpal 2 b 2 8 VK-1
4.2. | OnpenencHHBIE H ) 2 9 6 OITK-2
| 116cOOCTBEHHBIE HHTETPAJIBI
| KonTpomnsnas pabora 12 12 YK-1
- OIIK-2
| 3auet VK-1
! d ? OIIK-2
MToro 3a 1 cemecTp 14 20 38 72
Cemectp 2
~ Pazoen 5. Jugppepenyuansroe ucuucnenue QyHKyuii HECKONbKUX NEPeMEHHbBIX
5.1. | (@ yHKIIMHA HECKONBKUX 5 7 9
| TIEPEMEHHBIX
5.2. | lipesien U HENPEPEIBHOCTE VK-1
() YHKIIHH HECKOIIBKHX 2 4 7 13 OITK-2
| TePEMEHHEIX
5.3 | JKCTpeMyMBI QYHKITHH ) 4 7 13
| HECKOJIBKHX IEPEeMEHHBIX
i Pazoen 6. Humezpanvhoe ucqucnenue yHKuuU HeCKOJIbKUX nepemMeHHbIX
6.1. ' KpaTHble HHTErDaIbl ; YK-1
- P 2 2 7 11 oo
‘ Pazoen 7. Paost
7.1.  ‘mcnoBBle pAmEI 4 4 7 15 YK-1
7.2. | CTeneHHbIE pjpl 4 4 7 15 OIIK-2
‘ Pazden 8. ObviknoseHHOE OUppepenyuanvroe ypasHenue
8.1. | Jluhepernuansabie 4 4 7 15
| YPaBHEHHMS IEPBOTO IMOPAAKA
8.2. | OauoponHsle 1 YK-1
! HeOIHOPOJHEIE JIMHEHHbIE 4 4 6 14 OIIK-2
| tuddepeHTHATBHEIE
| ypaBHEHHS
- KonTponsHas pabota 12 12 VK-1
OIIK-2
~ Dk3aMmeH 27 27 YK-1
‘ OIIK-2
Iivoro 3a 2 cemecTp 24 26 94 144
TTroro: 38 46 132 216
OunHo-3a04Has popmMa
3 KomrgecTBo 9acoB ®opmupy-
€METL
Ne | HaumenoBanue pasgenoB u | Jlexi aaiﬂnfm Crlrzn;::);;:a Bis)ro KomneTeeH—
o | TeM e (I13) pabora | Teme v
I 2 3 4 ) 6 7
Cemectp |

Pazoen 1. Beedenue 6 ananus

5




1.1. | MuoxecTtsa 3 3 VK-1
1.2. | Oyukuum 1§ 3 4 OIIK-2
Pazoen 2. Ilpeden u nenpepvisnocms
2.1. | Ipenmen 1 1 3 5
T0CeI0BATETBHOCTH
2. lipeaen GpyHKIHHK 1 ] 7 VK-1
2.3. | HenpepsIBHOCTE QyHKIHH 1 3 5 OIIK-2
|
1_ _ Paszoen 3. Juppepenyuanvnoe ucuucnenue gynxyuii 00noii nepemeHHoii
3.1 IIpousponnas u 1 3 3 7
_ suddepennran QpyHKumEp YEK-1
32, llcenenoBaHre OBEIEHHS 5 T 3 6 OIIK-2
| ‘hyrKuum
- Paszoen 4. Humezpanvhnoe ucuucnenue yHKyuU 00101 nepemenHol
4.1. | HeonpeneneHHBI# HHTErpaN 2 3 3 8 VK-1
4.2, OnpeneneHnsle 1 ) 1 3 6 OIIK-2
| HecoOCTBEHHBIE HHTETPAIIEI
- Konrponeras paGota 12 12 YR-1
| OIIK-2
3ader YK-1
? ? OIIK-2
ITroro 3a 1 cemectp 10 12 S0 72
Cemectp 2
| Paszoen 5. luppepenyuanvroe ucuucnenue hynKuuii HeCKONbKUX NePEMEHHBIX
5.1. (-D}’HE{U;HH HECKOJIBKHX 5 ' g 10
| nepeMeHHBIX
5.2, Ilpenen U HEIPEPEIBHOCTE VK-1
(D YHKIIHH HECKOIIEKHX 2 4 8 14 OIIK-2
| llepeMEeHHBIX
5.3. | DxcrpeMyMEl QyHKIEH 5 4 8 14

HECKOJIEKHX INEPEMEHHBIX

Pazoen 6. HumezpanvHoe ucuucnenue (ynxy

UU HECKOIBKUX NEPEeMEHHBIX

6.1. | KpaTrHbie HHTErpaIEI VYK-1
| a 2 2 8 12 RIS
| Pa3zoen 7. Paow
 7.1. | YucroBsle paisl 2 4 8 14 VK-1
7.2. | CreneHHBIE pAABI 2 4 8 14 OI1K-2
. Pas3oen 8. Obviknosennoe Ouhepenyuansroe ypasnenue
8.1, Juddepennnansasie 2 4 g 14
| YPABHEHHS IIEPBOTO MOPS/IKA
8.2.  OpnwoponHsle H VK-1
| 1ICO/ITHOPOJHEIE THHEHHbIE 2 4 - 13 OIIK-2
. i1 depeHnHANBHbIE
YDaBHEHHS
HonTponsHas pabora 12 12 VK-1
| OIIK-2
- DxzaMeH 27 27 YK-1
\ OIIK-2
L Hroro 3a 2 cemecTp 16 26 102 144
_Hrore: 26 38 152 216




YueOHas  NeATENBHOCTH  COCTOMT W3  JIEKUWH, IPaKTWYeCKMX  3aHATHI,
CaMOCTOATEILHOH paboThl, KOHTPOJIBHOM PabOTEL

3.1. Copep:xaHue OTAEJbHBIX Pa3/ie/iOB H TEM
Tazpen 1. BBeieHHe B aHAIH3.
Tema 1.1, Muoscecmea.
JleficTRUTEIbHbIE YHCTA, HX CBOMCTBA. UHMCIOBEIE MHOXKECTBA. DIIEMEHTEI alreOpEl
MHOKecTB. (O6Go3HadeHHss Mg CcyMM © mnpousBeneHHi. OKpeCTHOCTh TOYKH.
OrpannyeHHBIe MHOXeCTBA. J[eKapTOBBEI KOOPAHWHATEI Ha IIOCKOCTH.

Tenva 1.2, OyuKyuw.

tucnosele ¢yHkuud. Crnocobbl 3amanust OGyskimi. OONacTe ONpeNeNeHHS H
MHOXXSCTBO 3HaueHWH (yHkmuu. 'padux ¢ymkmmm. CroxHas u obpaTHas (QYHKIHH.
XaparTepyCTHKUA (YHKLIHUH: YeTHOCTh ¥ HEYETHOCTh, NEPUOAUYHOCTH, MOHOTOHHOCTE,
OrpAHU™EHHOCTb. '

CrenenHas, MokasaTelbHass U Jorapu)Mudeckas QyHKUHHA. TpHrOHOMETPHYIECKHE
(pywxnuy u ofpaTHle K HHM. JineMeHTapHble (yHKIEH. CBOMCTBA OCHOBHEIX
3NIEMeN TapHEIX QYHKITHIA.

Paspen 2. Ilpenen u HenpepbIBHOCTE.

Tema 2.1. Ilpeden nocnedosamenbHOCHU.

"lucnoBele mocnemoBarenbHOCTH. CmocoOBI 3aaHMS  MOCIIENOBATEILHOCTEM.
ITporpeccum.

[lpenen mnocnemoBaTenbHOCTH. EMWHCTBEHHOCTH mpenena. OrpaHUYeHHOCTH
CXOAFIICHCA [OCIe0BaTeNIbHOCTH. Ilepexoa K npeeny B HepaBeHCTBaX, TEOPEMaA O TPEX
[IOCNC TN RATETEHOCTAX. Beckoneuno MaJible 151 OeckoHEeYHO Oonpme
Nocnen0RATEILHOCTH, WX  cBoMcTBa.  (CBoMcTBa  IIpefelioB,  CBA3aHHBIE C
apH(QMEeTHIECKUMH JeHCTBHAMH.

MonoToHHBIE MOCTIENOBaTeNbHOCTH. Teopema BeliepmTpacca O CyIecTBOBaHHH
Ipenena MOHOTOHHOM OrpaHN4YeHHOM IOC/IeI0BaTeNbHOCTH. YHCTIO e.

Teopema KanTOpa 0 craruBarolquxcs OTpe3Kax. 1OYHBIC T'PaHUIBl YHCIOBOTO
MHOXECTBA.

Tema 2.2. Ilpeden (hynkuyuu. .

‘ipenen  QyHKOMUA. PasnuyHBle THNBI TPENEoB: OJHOCTOPOHHHE IIPEEINBI,

npesc it 1 0eCKOHEYHOCTH, OeCKOHeuHBIe Ipeensl. beckoHeuHo Maible H 6ECKOHEYHO
Oosibiie  QYHKUMH, HMX CBoMcTBa. OCHOBHBEIE CBOMCTBA IIpeAeNoB (QYHKIUH:
apu(MeTUIecKue JAeHCTBHS HaJ MpeellaMH, OrpaHMYeHHOCTh, IIEpexo] K MpeaenaM B

HepareHcTBax. [Ipemen cioxHo# Gynkuyn. CpaBHeHHe 66CKOHETHO MaJbIX (QyHKIAH.
TleprBId ¥ BTOPOH 3aMedaTenbHEIe IIpe/iebl.



Tewa 2.3. Henpepoignocms hynkyuu.

HerpepplBHOCTh  (YHKIMH B TOYKe. HeNpepeIBHOCTE CYMMEI, pasHOCTH,
OPOM3ReCHUA M YacTHOTO HENpephIBHBIX (YHKIWH. HemnpeprlBHOCTE CIOXKHOM H
obparrnoit GyHxuuy. HempepblBHOCTE aneMeHTapHBIX GyHKImi, TeopeMa o coxpaHeHHH
3HAaKa HenpepbIBHOW QyHKIMH. TOYKM pa3peiBa GYHKIMH, HX KIaCCH(OHUKAIHS.

CpolictBa (yHKIMH, HENMpephIBHBIX Ha OTpE3Ke: TEOPEMBI O CYIIECTBOBAHUH
KOPHS. O IIPOMEXYTOYHBIX 3HA4YeHUSX, 00 OrpaHHYEHHOCTH (PYHKIHH, O HOCTIDKEHUH
HaubONLIEro U HaWMEHBIIETo 3HaYeHWH. PaBHOMepHas HENpepbIBHOCTH. llayTHHHEIE

MODET T DRIHKA.

Mazmen 3. NnddepenuuanbHoe ucuncienue GyHKIHE 0qHOH NepeMeHHOMH.

Tesen 3.1, Ilpouszeoonas u ougpghepenyuan.

TIpousBonnas oynkiun. duddepenmupyeMocts u auddepennman QyHKIHH.
Henpeprisrocts nuddepeniupyemoit Gpyukuun. [Ipasuna quddepeHIUpOBaHU CyMMBIL,
PasHOCTH, MPOU3BENCHHUS M YacTHOTO NBYX (YHKITHH, CIIOKHON M oOpaTHOM (yHKIIWH.
IIponarogable OCHOBHEBIX AJIEMEHTAPHBIX (YHKIIHIA.

"eoMeTpUYeCcKHi CMBICI MTPOM3BOAHON U muddepennuana GyHKIUUA. Y paBHEHHE
Kacate 1hHOH K rpaduky GyHKINH.

TnkansHBIA 3KeTpeMyM GyHKnuY, Teopema ®epma. Teopemsl Posns, Jlarpamxa u
Komu.

tiparuno JlonuTans pacKpeITUsL HEONIPEACIIEHHOCTEH.

TIpousBonHEle U JubdepeHIransl BEICIIUX ITOPSIAKOB.

Tema 3.2, HeenedoseaHnue noeedenun hynKyuu.

"Ipuznak  MOHOTOHHOCTH (pyHKUMM Ha HHTepBajie. JlOCTaTOYHEBIE YCIOBHSA
JIOKaJILHOT0 DKCTPeMyMa.

Brinykibie (BorHyTsie) GyHKiud. JloCTaTOYHBIE YCIOBHS BBITYKIOCTH (QYHKIHH.
Heof:x0miMblit 1 OCTATOYHEIHM TPU3HAKH TOYKH Neperuba.

AcumMnToTel rpaduka  (QYHKIMH. Obmiass cxema HcCIefoBaHHMA (YHKIHH H
nocTpociing ee rpaduka.

(ThicKaHWe HaUOOJIBINEro 1 HAMMEHBIIIETO 3HAUeHUH (QYHKIUH Ha OTPE3KE.

Paznea 4. MHTErpasbHoe HeuncaeHHe QyHKIHA OAHOH NepeMeHHOM

Tena 4.1. Heonpeoenennsii unmezpan.

IlepBoobpasHas ¥ HeONpeleleHHBIH wuHTerpal. Tabmuma HeompeeneHHbIX
unTerpanos.  CBOMCTBA HEONpPENENEHHOr0 WHTeTpala. 3aMeHa IIEPEMEHHOM B
Heonpe/IeJICcHHOM UHTerpajie, MHTerpHpOBaHHe 110 4acTAM.

VuTerpupoBaHUe palHOHANBHEIX QyHKIMHE. MHTerpupoBaHre HEKOTOPBIX KIacCoB
UPPALITTOHATTEHBIX M TPAHCIEHIEHTHBIX (QyHKITHHA.



Salada O BBIYMCIEHHH IUIOUIAJM KPHBONMHEHHOM Tpamemum. OmpeneneHHBIH
upTerpai (1o PuMany) u ero cBodcTBa. HIHTerpupyeMOCTh HENpPEepHIBHON (yHKIIHH.
AJLIIT I RHOCTE ONpesielleHHOro uHTerpana. TeopeMa o cpenHeMm.

Taxin 4.2, Onpedenennbie u HecoGcmeenHble UHMe2PaAbL.

ViTerpall ¢ mepeMeHHBIM BepxXHUM TpezeioM. CyIecTBOBaHHE nepBooOpa3Hoi
AJist HenpepslBHOM QyHKuuH. @opmyna Herotona-JIeiibauma.

3aMeHa [IEpEMEHHOH B OIIPeJEICHHOM HHTETpalle, HHTErPUPOBAHHE II0 YACTSM.

| SOMETPUYECKHUE TIPUIIOKEHUS OPENETIEHHOr0 HHTErpaa: BEYHCICHHE TUIOLIAH
KPHBOTMHEHHOHR TpalelMy ¥ o6seMa Tella BpalleHus.

HecobeTBeHHbBIE HHTETPANIBl ¢ GECKOHEYHBIMH NIpeellaMi W OT HEOTPaHHYEHHEIX
(pynxnuit. [IpH3HAKA CXOOMMOCTH HECOOCTBEHHBIX WHTETPAJIOB.

I ThubImKeHHOoe BBEIYHCIIEHHE OIIpeeIeHHBIX HMHTETPAJIOB. DopMyIIBI
rpsreoToneHUKOB B CHMIICOHA.

Pazpen S, [AnddepeHnHaNbHOe HCYHCIeHHEe (YHKIHH HECKOJbKHX
nepeMenpIx,

Tepa 5.1. DYHKYUU HECKOIbKUX NepeMeHHbIX.

IIpoctpanctBo R". CgoiictBa paccrosims. OKpecTHOCTh TOYKH. BHyTpeHHHe H
I'DAaHUYHEIe TOYKH MHOKeCTBA. OTKpHITHIE U 3aMKHYTBIE MHOXXECTBA. M30/IUpOBaHHEIE H
[IPEIETHHEIe TOUKH MHOXKecTBa. OrpaHHYeHHEIE MHOXECTRA.

CXOIMMOCTBH  IOCIEIOBATEIBbHOCTH TOYeK B R", ee 3KBHBAIEHTHOCTH
NNOKOODIMIIATHONR CXOIMMOCTH.

TyUKIIMA HECKOJBKHX IlepeMeHHBIX. [loBepXHOCTH (IMHMM) YpOBHSA (GYHKIIHH.
DunemenTapHble (DYHKIHHA HECKOIBKUX IEPEMEHHBIX.

Texa 5.2. IIpeden u nenpepsigHocHb (hyHKUUU.

Ulpefiel W HeNpephIBHOCTh (YHKIWH HECKONBKMX IepeMeHHEIX. CBOMCTBaA
(pyHKUMH, HeNpepBIBHBIX HA 3aMKHYTOM OrDaHMYEHHOM MHOXECTBE: OTPaHHYeHHOCT,
JDOCTUXEHYE HAUOOIIBIIEr0 ¥ HAUMEHBILIETO 3HAYEHHH.

HacTHele  NPOHM3BOOHEIE, JUMGEpEeHUHPYEMOCTh, auGQepeHIHan OYHKIHHA
HECKOTH KX [IEpEMEHHBIX. HocTtaTouHoe  ycloBHe muhepeHIUPyEMOCTb.
Henpesnmnocts quddepeHIupyeMoi QyHKIUH.

IpousBogHast CNOXKHOH GyHkuud. ITpowsBogHas IO HAaIIpaBJIEHUIO, TPAaJUEHT.
CnolicTra rpaiueHTa.

"acTHBIE NPOM3BOAHBIE BBICHUIMX MOPSAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX
IIPOM3ROIHBIX.

Tera 5.3, Ikempemymol hyHKYUYU HECKOIBKUX REPEMEHHBIX.

JlokanbHBIA  OKCTpeMyM (QYHKIIMH HECKOJBKMX IepeMeHHbX. Heobxomumoe
yCIIOBUE TI€pBOro mopsnka. JlocTaTOYHBIE YCIOBHS CYyIIECTBOBAaHUA JIOKAJIHHOIO
9KCTpEMyMaA.



Drimyknele  MHOXecTBa B R".BhImykible (BOTHYTEIE) W CTPOrO  BBIIYKIEIE
(Bormytsie) GyHKIMH HECKOIBKHMX IepeMeHHbIX. Heo6X0IMMOe M JOCTATOUHOE YCIOBHE
BBIITYK10CTH. JIOCTATOYHOE YCIIOBHE CTPOTOit BEITYKIIOCTH ABaX bl AU(pepeHIUpyeMoit

(yrwiing. K puTepuit BEITYKIIOCTH (CTPOroM BBIIyKIOCTH) KBAAPATHIHON (HOPMEL.

JKCTPeMYMBI  BBIDYKNBIX (BOTHYTBIX) GyHkuuid. TeopeMa o riobanbHOM
XApawiope  3KCTpeMyMa BBINYKIION GyHKuuMu. TeopemMa O [JOCTHXKEHHH BBITYKIIOMH
(pyrwrieit ro6aIbHOr0 3KCTPEMyMa B CTAMOHAPHOM TOYKe.

Haxoxnenue rnobanbHBIX SKCTpeMyMOB mauddepeHnupyeMoli (GYHKIMH Ha
BAMIHTTON OrPaHAYEHHOM MHOYKECTBE.

Taznen 6. UHTerpajibHoe HeYHCIeHHE (PYHKIHI HECKOJLKHX NepeMeHHbIX.

Tena 6.1, KpamHble unmezpanol.

Wparuple MHTETpaibl (IBOWHBIE W TpPOWHBIE), MX CBOMCTBA. | eOMETpHYECKHi
CMBICT [ 20T1HOT0 HHTerpana. CBeleHHe KpaTHOr0 MHTerpaia K IOBTOPHOMY.

‘PopMyna 3aMeHBI IIEpEMEHHBIX B IBOHHOM UHTerpaie. Mcnons30BaHne MOJISIPHBIX
KOOPIH1aT 118 BEIYMCICHUS JTBOMHEIX HHTETPAIOB.

Pazpen 7. Paasl.
fera 7.1, Hucnoesie paowt.
ducioBele  psgel. CxommMocTh W CyMMma psga. HeoOXomwuMEeri TpH3HAK

‘Ticnosple  psAOBl € TONOXUTENBHBIMH — WIEHaMH: KPUTEPHH CXOIHUMOCTH.
JlocTa rounkie NIpU3HAKH CXOOHMOCTH: HepBBIfI-I/I BTOPOH IIpU3HAKKM CPaBHEHHS, IPU3HAK
Hanaepa u Kol B IpelieNibHOM (opMe, HHTerpatbHbI mpu3Hak Koy,

‘ravouepenyromuecs: pspgel.  IlpumsHak  Jle#ibuuma. OrneHka ocTatka psfja.
ABCOIIOTIO CXONAIIHECS PAIbI H MX CBOMCTBA. Y CIIOBHO CXOSIIMECS PS/ILL.

Tema 7.2. CmenenHble pAObL.

Crenennsle psagel. Teopema AbGems. O6macTh, MHTEpBA H PajUyC CXOAUMOCTH
creneiioro paaa. CBOMCTBA CTENEHHOTO psi/ia Ha HHTEPBAJe CXOAUMOCTH.

Iap Maxiopena. JloctaTouHble YCITOBHS pa3lIOXHMOCTH (QYHKIIMKA B MakiopeHa.
Parnowenug dynxmmit e¥, sinx, cosx, (1 + x)% In(l + x) u arctgx B psag MakiopeHa.
Creneninle pA/ibl C MPOM3BOIBHEIM IIEHTPOM HX MHTEPBAIBI CXOAUMOCTH. Psi Teiinopa.

Canpien 8, OO0bIkHOBeHHBIE TH(p (epeHIIHAIbHbIE YPaBHEHHS.

fesra 8.1, Tugbghepenyuansvrole ypasneHua nepeozo nopaoka.

_OLiKHOBEHHBIe JAWbGepeHITHalbHEle ypaBHEHHA #-TO IOPsJKa, OCHOBHEIE
nonaty. JinddepeHnuansHele ypaBHEHHS TIEPBOTO MOpsIKa, HopManbHas ¢opma. Ilome
Hampanjienul, WHTerpanbHble KpuBble. 3anada Komm. Teopema o cyiiecTBoBaHMH U
EMMHCTRAHHOCTH pelleHus 3amayr Komm [Ans ypaBHEHHS IIEPBOrO IOpSAKa B
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HOpMaisHol dopmMe. Oblee H YacTHOE penTenus ypaBHeHus. OBTHi uHTErpain. Ocobdkle
peliers.

'[CXOTOPBIE THIIBI MHTETPHPYEMBIX YPaBHEHHi IIEPBOro INOPSIKA: YPaBHEHHS C
PASNCIAIOUINMHACA ~ NEPEMEHHEIMM, OTHOPOAHEIE, B  TIOJHBIX middepeniuanax,
nuneinsie, bepHymm.

foae 8.2, O0nopodHbie u HeoOHOpPOOHble nuHeiinbie ougpghepernyuanvusie
ypagnciug,

Junclineie  nuQgepeHNMaNBHEIE YpaBHEHHS. Teopema o cymecTBoBaHMH u
CAMHCTRCHIOCTH  pemeHHA.  OmHOpOmHBIE W HEOJHOPOJHEIE  JIHHEHHEIE
au@ereriuanbHble  ypaBHeHHs. Teopema 06 obmem PEIIEHUH JIHHEHHOro He-
CAmeRanore  ypaBHeHHs. IIpocTpancTBO  pernenmii  nuHeiHHOro OJHOPOJHOIO
ypaBHe!ud, (yH/aMEeHTaIbHasA CHCTEMA PelIeHHI. Omnpenenurens BpoHCKOro cHCTEMEL
pemenzii. Teopema 06 061IeM pellIeHH# TMHERHOTO OTHOPOLHOIO YPaBHEHHS.

Jluielinple nuddepeHIuanbHEe ypaBHEHHS C MOCTOSHHBEIMH ko3 durrenTAMI

(ma rmpivepe  ypaBHeHHE BTOpOro nopsiaka). XapaKTepUCTHYECKOe ypaBHEHHME WU
(hyruisnTATLHAS CHCTEMA PelIeHHH OZHOPOZHOTO ypaBuenus. IlocTpoenue wactHOrO
PEITEs HEONHOPOAHOrO ypaBHEHHS C IPaBOM YacThIO CIEIHAIBHOIO BHOA METOIOM

HEOMpe 1e/IEHHBIX KO3 GOUIHEHTOB.
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4. V-1eOno-Merogndeckoe u HH(pOpPMaLHOHHOE 06ecnedeH e QU CIHNIHHDI

4.1. Ciacok ocHOBHOIH JIHTEpaTypBbI
y /- [TanreneeB, A. B. MaTeMmatuyeckuii aHamms: yuebHoe mocobue / A.B.
ITantences, H.H. CaBoctesiHOBa, H.M. ®@enoposa. - Mocksa: THOPA-M, 2021. - 502 c.
(IbC «Mudpa-M») g2 o
2 Hlepumes B.I'. Martemarudeckuii aHamu3: yqe6Ho S 'coGHé*-,/ BI.

4.2. CnHCOK JONOJHHTE/IbHOM JIATE] _ ;
[pace, M.C. MateMaTtrKa misi 5KOHOMHYIECKOTO B4 anaBpuata: yue6anx /M.C.

Kpace. W1 Hynpeisos. — M.: HUL] TH®PA-M, 2020. — 472 c. (OBC «Huppa-M»)
< Jsyrosa, I C. MaremaTHyeckuii aHaIu3 B IIpuMepax M 3anadax. Y. 1: yyeGHoe
nocotue /I C. JKykosa, M. @. Pymaiino. - Mocksa: UTHOPA-M, 2020. - 260 c. (BBC

«Hudpa-My»)

. 2. Xyxosa, I'. C. MaTemaTrnyeckuii agamus B npuMepax | 3aaa4ax. 4. 2: yuebHoe
nocobie /T C. XKykosa, M. @, Pymaiino. - Mocksa: HNHOPA-M, 2020. - 544 ¢. (3BC

«Mugpa-My)

1.2, IlepeyeHnb pecypcoB HH()OPMAIHOHHO-TeJIeKOMMYHHKAIIHOHHOM ceTH

«HAnTepHeT»
- a3, TepedeHb HHOOPMAIHOHHBIX pPECypCoB
Ne HaumeroBanue Axpec
n/n
B _ f‘-“,:;,q:aﬂmmii nopTan Poccriickoe o6pazoanue http://www.edu.ru/
i T_ \laTeMaTHUeCKas SHIMKIONE/ U http://gufo.me/matenc_a
3. - Cafit Anekcanapa Jlapusa: «Kypc BeICIIeH http://alexlarin.net/
|| MAieMaTHKH»

4.4 MeronnyecKkHe YKa3aHHA AJd 00y4aomuxcs N0 0CBOCHHI0 JHCHHILTHHBI
(Moay10) H caMoCTOATEILHON PaGoThI

[Juddepennmansaoe  ucumcieHye: yaebHO-MeToiHYecKkoe mocobue /
Uonocen roc. arpap. yu-T. MHkeHep. HH-T; cocT.. M.B. T pyuuHa, B.H. babusn, P.T.
bunsiaon — HoBocubupek, 2017.
2. VinTerpansHoe wucumcieHMe: yueGHO-MeTommyeckoe mocobue / HoBocu6.
roc. arpap. yH-T. Mmxenep. uB-T; coct.:. B.H.ba6bun, P.T. Bunsaanos, M.B. I'pyHuHAa.
2017.

2. IlepevyeHb HH(POPMALHOHHBIX TEXHOJIOIHIA, HCHIOJIB3YEeMBIX MPH
OCyLiccTRIICHHH 00pa3oBaTe/IbHOrO NMpoLecca N0 JUCUHUIUIAHE (MOIYJII0), BKII0YAs
[Eperetl. IpOrpaMMHOro ofecnieyeHHst H HHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM,
HALIE LY TOCO0MH

12




tabnmuna 4. TlepedeHB JIHMIEH3WOHHOLO H cBoOOIHO pPacnpoCcTpaHsIeMoro
IPOTpavMHOro obecreyenus
‘r Ne | Haumenopanue Tun muneHsuy wm

/o

. npaBoobIamarens

. ciesolt Windows 2010, Microsoft Windows 10 Pro Microsoft
2. Llerosolt Office Prof 2010, Microsoft Office Prof 2019 | Microsoft
_(Word, Excel, Access, PowerPoint)

L

‘|';_'| 'S'

‘jiscp Mozilla Firefox CeoGozHO pactpocTpanseMas

e

Tabnuna 5. Tlepeuens mIakaToB (mo TemaM), KapT, CTeHIOB, MaKeToB,
[IPC3EHTANMM, (DUITEMOB H T.1.

ro |
No | Tun Haumenosanne IIpumeganue

n/m

Tabmina npoussomHExX 2 makara
Tabmuna uaTerpanos 2 nmakaTa

5. Onucanne MaTepHaIbLHO-TeXHHIECKOH 6a3bI

Latmuna 6. ITepeyens HCIIOJIb3YEMBIX IIOMEIEHUH
T \

Tun aynuropun Iepeuens o6opynoranms
| aymMTopuy
A=3 YuebHas ayIuTOpHs MIsS MpOBENEHHS Buneonpoektop,  HmpoeKmHOHHELH JKpaH,
3aHATHH JIEKIIHOHHOTO THIIA. MuHE-IIK  cramuonapHerf B  KOMILTEKTe,

ay[uo yCHIHBAIOMIAA CHCTEMa, MHKPOQOH,
CEHCOPHBIX  3KpaH, Be0-Kamepa, Hocka
| MapkepHad, yuebHas MeGems, yueGHO-

- HarAIHbIe HOCOOHS.
H-207 AYIHTODHS ISt naboparopHo- | YuebHas JIOCKa, TIEPEHOCHOM
TPaKTHYECKUX 3aHATHH. BHIIEONIPOEKTOP,  HOYTOYK  IIEPEHOCHOH,
L yuebHas Mebels.

6. HOpH,I]OK aTTeCTAlUHH CTYACHTOB MO JHCHMIJIHHE

T

JLJIA aTTeCTalUuH CTYOEHTOB IIO0 OUCLHILIHHE HCIIOJIB3yE€TCA TpagHLIHOHHaA
CHCTENA KOHTPOJS U OLIEHKH YCII€BaeMOCTHU 06Y‘-I&IOH.[HXCS[.

Dopra atrectarmu — sauem (1 cemectp), sksamen (2 cemectp).
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7. CornacoBanue pabouyeit mporpamMmel

CooteercrByer yuebHOMY HnaHy%Bepr,ueHHOMy Yuensm coserom PI'BOY BO
Hosocubupcxoro TAY, npotokon ot « %7y KF 2044 N 2 '

Pabovas mporpamma o6cysxnena u yTBepKIIeHa
Ha 3acelaHiy kadeapsl

TIPOTOKOJ OT « o7 » 24 20448 Ne =<
3asenyronuit kadeapoi /2_—; Babun B. H.
(momxHOCTE) TIOJITIHCh dHO

Ilpencenarens y4ebHO-MeTOMMYECKOTO .
p 4 Y i e ¢
CoBeTa (KOMHUCCHH) .f&{’ : Antowkuna O.T.
(monzHOCTE) MOAIHCh PHO

PaBouass  nporpamma  ofcysmena  u COOTBETCIBYEeT  y4eBHOMY  mamy,
YTBEPXKIEHHOMY VYdeHwbIM coBerom D®I'BOY BO Hosocubupckoro TAY, [IPOTOKOJI
OT «__ » 20 No

Hamenennit He Tpe6yercs/usmenens BHECeHBI B pa3ger(-5l):

HYAHOE TIOQ4MCDKIYTE
HPEHCE,IIHTE’HI) )ﬂIEﬁHO-METO)]H‘IECKOl"O
coBeTa (KOMHCCHM)
(momxHoCTR) [O/ITTCE DHO

Paboyas  nporpamma obCyxneHa wu COOTBETCTBYeT  y4yeOHOMY many,
YTBEPXKIEHHOMY YdueHBIM cosetom PI'BOYV BO Hosocubupckoro T'AYV, IIPOTOKOI
0T «___ » 20 No

H3menennii me TpedyeTCa/U3MeHeH!sI BHECEHbI B paszen(-5l):

HYKHOR MOYEpKHY Th

IIpenceparens y4uebHo-MeTonuyeckoro
coBeTa (KOMHUCCHM)

(MonzHOCTE) TIOJITUCH PUO
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