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Paboyas mporpaMma cocraBiieHa Ha ocHoBaHWM TpeGopanuii PenepanbHOro
rocy1apCcTBEHHOro 06pa3oBaTeNIBHOTO CTAaHIapTa BEICIIETro o6pazoBaHus - GakanaBpHaT
no wanpaBineHHio noAarorosBkd 38.03.04 TocymapcTBeHHOe M MYHHIMNAIBHOE
yTipaBjieHUe, yTBEPXKAEHHOro NprKkazoM MuHobpHayku Poccun ot 13.08.2020 Ne 1016.

[Tporpammy pazpaborad:

Crapiunit npenogasarens Kadeapsl

Fi
MaTeMaTHKH B QHU3HKH 7 7/’ Kypasckas C.A.
(OKHOCTE) MOAMHCE L]5 (8]



1. Ilnanupyembie pe3yabTaThl O0yUeHHS 10 JAHCHHIJIHHE (moayao),
COOTHECEHHBIE ¢ pe3yJbTaTaAMH OCBOCHHH o6pa3oBaTebHOH NPOrpaMMel

Jucuunnuaa «MaTtemMaTHIeCKUi aHaIK3» B COOTBETCTBHH C tpebosanuamu PT'OC
BO nanpasieHa Ha GopMupoBasue creayionmx komnerenumi (YK-1, OIIK-2):

Ta6muua 1. CBA3b pe3ynbTaToB 00yueHHs ¢ IPHOOPeTaeMBIMH KOMIIETCHIMAMH

[ Kon ¢ nayMeHOBAHHE

Ko 1 HaHMEHOBaHHE

3aIIaHHPOBAHHEIE Pe3yTBTaTH 00ydeHHA

aHaTH? 1 CHHTE3
HHGOPMALIHH,

IPUMEHATE
CHCTEM HEIH
NOAXC1 ond
peLeH

| mocTarIeHHbBIX
3aj1atd.

KOMITCTCHIIHA HH/IAKATOpa JOCTHKCHHA
KOMIIETEHIIHH
YK-1. Cnocoben MVYK-1.1. [leMOHCTpHpYET | 3HATH: OCHOBHBIE MOHATHA H HHCTPYMCHTBI
OCYTIACTRIATE 3HaHHE KPHTHYECKOTO MAaTeMaTHYecKOro aHanu3a HeoOXouMEIe 1A
Egﬂg;ecmﬁ MEIILICHAA H HABEIKHA KPUTHYECKOr0 MBIIUIEHHA H CHCTEMHOTO
CHCTEMHOTO MOAX0/A. MOMXO0/Ia K PEIICHAIO MOCTABIEHHBIX 3a/1a';

yMeTh: KDHTHYECKH MBICITATE;
BJIAJIeTh: HABLIKAMH CHCTEMHOTO MOIXO/A.

HNYK-1.2. AnanusupyeT
3a1a4y, BeIeNAd ee
6a30BEIE COCTABJISIOIINE,

3HATh: OCHOBEI KDPHTHYECKOTO aHand3a H
CHHTE3a HHQOPMAIIHH,
yMeTh: BbUIENATh 0a3oBbie COCTaBIIAIOIIHC
MOCTABIEHHEIX 38134,

BJaJeTh:  METOJaMH  MAaTeMaTHYecKoro
aHaA3a.

WUYK-1.3. Onpenenser, 3HATH: [PHHIMIE H MeETOmBl paboTel C
HHTCPIPETHPYET H uH(OopMAaIIHEH;
paHKHpYET yMeTh: MCIIOJNE30BATh METO/IHKH
HH(OpMAaLIHIO, ONpeaeneH s, HHTEpIpETAHH H
TpebyeMylo i pamkEpoBanus TpeGyeMoii HHpOpPMALHH;
peLICHHS OCTABICHHOH BJIA/IETh: MHCTPYMEHTAMH  NEPBHYHOH
3a71a9M. o6paboTku HHGOPMALIHH.

MUVK-1.4. OcymecTBuier
MOMCK HHQOPMAIIHH JIJIA

IHATH: UCTOUHHKH HHpOpMamuy, TpebyeMoH
IUIS pelleHns OCTaBICHHOH 3a/1a9H;

pelIeHns NOCTaBIEHHOM yMeTh: HCIOJB30BaTh NPHHIMIEL H METOMEI
3a/1aqM. NOKCKa HHPOPMALHH;
BJIAJETH: NPaKTHYECKHMHA HABBIKaAMH
MOHCKaMH HH()OPMAIHH.
HUVYK-1.5. ConocrasisieT 3HATH: TPHHIMIE ¥ METOJBl CHCTEMHOIO
pasHEle HCTOYHHKH HOIXO@;
HH(OPMAITHH C LETBI0 yMeTh: CONOCTABIATH Ppa3sHble HCTOYHHKH

BBIABJIEHHSA HX uHbopMAHE C ENBI0  BRIABICHHA HX

IIPOTHBOPEYHH H MOHCKA [POTHBOPEYHH;

JIOCTOBEPHBIX CYXICHHM. BJIajeTh: HABBIKAMH IIOHCKa JOCTOBEPHBIX
CYMJICHHHA.

HYK-1.6. JHATH: BO3MOJKHEIE BapHAHTHl PpEIICHHA

ApryMeHTHPOBaHHO MIOCTaBJICHHEIX 3a/1a4;

dopmupyeT cobCTBEHHOE yMeTh: apryMEHTHPOBaHHO (OPMHPOBATE W

CyK/IEHHE H OLEHKY 060CHOBBIBATE COOCTBEHHOE CYHICHHE,

HH(pOPMALIHH, BJAIETH: crnocoOHOCTERIO OIICHHBATh

paccMaTpHBAET K HH(pOPMAIHIO.

npearaeT BO3MOXKHBIE
BapHAHTEI PEIICHUs
MOCTABJIEHHOH 3a1a4H.




OITK-2. Cnocoben
pa3zpabaThiBaTh H
peanu30BEIBATD
YNpPaBIeHYECKHE
peueHus, Mephl
PETYNHPYIOMIEro
BO3JeHCTBHA, B TOM
YHCIIE KOHTPOJIBHO-
HA30pHBIE (PYHKIIHH,
roCy/1apCTBEHHBIE H
MYHV I MTATTEHBIE
IporpaMambl Ha OCHOBE
aHaMza COLMHaTbHO-
IKOHOMUYECKHX

HOIIK-2.2. YuacTeyeT B
paspaboTke
YHIpae/leHYeCcKHX pelIeHHH,
rOCYapCTBEHHBIX
MYHHIHNAIBHEIX POrpaMM
Ha OCHOBE HCIIONTb30BAHUSN
MaTeMaTHYeCKOro anmnapara
H HHCTPYMEHTOB aHallA3a
COIHAIBHO-9KOHOMAYECKHX
ITPOIIECCOB.

npoLeccon, YIIpaBlIeHYECKHX peLIeHHH,
TOCYJAapCTBEHHBIX M  MYHHIHIAIBHBIX
IporpaMm.

3HATh: HMHCTPYMEHTHl AHATHM3A COIHAIBHO-
IKOHOMHYECKHX TIPOIECCOB,
MaTeMaTHYeCKoro aHamula, HeoOXoauMBble
Juis pa3paboTKH yNpaBlIeHYECKHX peIIeHHH,
rOCYIapCTBEHHBIX H MYHHIHATATEHEIX
IporpaMm;

YMeTh: IPHMEHATE MaTeMaTHYeCKH# anmnapar
Il peIIeHHA  MOCTaBIEHHBIX 3aJa4 B
npodeccHOHAIBHON 1eSTeNEHOCTH;

BJIAJIETh: HaBBIKaAMH HCIIONB30BaHHA
MaTeMaTHYECKOro anmapata ¥  METOOB
MaTeMaTH4eCKOro aHanmu3a Jjid paspaboTku

2. MecTo AHCHHILTHHLI (MOAYJIf) B CTPYKTYpe o6pa3oBaTeibHOH
NporpamMmmal

Hucuummuea B1.0.10 MaremMaTtudeckuii aHallu3 OTHOCHTCH K 00sg3aTenbHOM

H4CTH.

Jlannas TUCHMILIMHA ONMpaeTcs Ha AUCUMILTHHY «JIuHelHas anrebpa» u sBiseTcA

QCHOBO
MaTeMaTHYecKas

CTaTHCTHKAaY,

JUISL TIOCTIENYIOIIEr0 M3YyYeHHs JUCIIMILINH:
((BKOHDMCTPH_Ka}),

«Teopuss BEpOATHOCTH H
«["ocynapcTBeHHEIE U

MyHHULUIalbHbIE pHHAHCHD), «DHHAHCOBAs CHCTEMa rOCYAapCTBaY.

3. Copep:xanne JHCHHNIHHBI

PacnipesienieHye 4acoB 1Mo TeMaM M BHJIaM 3aHATHI NpeACTaBIeHO B Tabuuie 2.

Tabmuna 2. Ognas hopma

KonrgecTBo gacos ©opmupy-
Ne HaumenoBanwue pasgenos u | Jlexn B Comoezon | Heen iz
s oy it 3aHATHA TeNnbHAA 1o KOMIIETEH-
oD (113) pabora TEME HH
| (CP)
1 | 2 3 4 5 6 7
|- Cemectp 1
L ] Pazoen 1. Beedenue ¢ ananus
| 1.1 —| MHuosxecTBa 2 2 VK-1
1.2. | Oynkuun 2 2 - OIIK-2
| Pazoen 2. Ilpeden u nenpepsienocms
2.1 [Tpenen 2 2 2 6
_ 10cnedOBATEIBHOCTH
2.2, llpenen dpynkumn 2 2 3 7 YK-1
2.3, HenpepsIBHOCTh QyHKIHK 2 2 2 6 OIIK-2




Pazoen 3. Jueppepenyuansnoe ucuucnenue

WHKUUE 00HOU nepemenHoll

3.1.

ITpoussogHas

- muhepennuan GpyHKIHH £ ! ) : YK-1
3.2. | lccnenosaHue NoBeIeHHS OIIK-2
2 2 2 6
| (hYHKIMHH
! Pazden 4. Humezpansnoe ucuucnenue QyHKyuU 00HOU nepemento
4.1.  HeonpeneneHHBIH HHTErpa 2 - » 8 VK-1
4.Z2. | OnpeneneHHbIE H ) 2 9 6 OIIK-2
11ecOOCTBEHHBIC HHTETPAJIEI
. Konrponbnas pabora 12 12 YK-1
L OITK-2
3aver YK-1
: * ? OIIK-2
Iiroro 3a 1 cemecTp 14 20 38 72
Cemectp 2
Pazoen 5. Jugpgpeperiyuansroe ucuucnenue GyHKyuii HECKOAbKUX NEPEMEHHBIX
5.1 DYHKUHH HECKOJIBKHX 2 7 9
| TIEPEMEHHBIX
5.2. | lipenen u HENPEepPLIBHOCTE VK-1
(hYHKIIHH HECKOJIBKHX 2 4 7 13 OITK-2
| IEPEMEHHBIX
5.3. | DKcTpeMyMBbI QYHKIHH 2 4 7 13
| HECKOJIBKHX [TepeMEHHBIX
|- Pazoen 6. HumezpansHoe ucuucnenue QyHKYuUU HECKONbKUX nep&ueunn;x}{ :
6.1.  KpaTHBIe HETErpasl - -
! P 2 2 7 11 St s
L Pasoen 7. Paosi
7.1.  ‘“lucnoseie pansl 4 B 7 15 YK-1
7.2.  CreneHHBIE PAMIBI 4 4 7 15 OIIK-2
| Pazoen 8. Obsiknosennoe ougpghepenyuansroe ypasHenue
8.1. | JuddepeHHaNbHEIE 4 4 7 15
| YpaBHEHHs IIEPBOTO MOpAAKa
8.2. | OnHOpOIHEIE H YK-1
| HEOHOPOJIHEIE THHEHHEIE 4 4 6 14 OIIK-2
i depernnansHbIE
ypaBHEHHS
KountponsHas pabota 12 12 YK-1
OIIK-2
- xsauen 27 27 YK-1
OIIK-2
1lToro 3a 2 cemecTp 24 26 94 144
1T'roro: 38 46 132 216
Ouno-3a04Has hopma
KomgecTso 9acoB Dopmupy-
. Bun Camoctosa | Beero eMEIe
Ne | HammeHnoranwue pazuenoB u | Jlexn 5 oo =i ST
s e e (I13) pabota TEME AR
(JD) (CP)
| 2 3 4 5 6 i
Cemectp |

Pazoen 1. Beedenue e ananus

5




I.1. | Muoxecrra 3 3 VK-1
1.2. | ®yuxuun 1 3 4 OI1K-2
Pazoen 2. Ilpeden u nenpepwienocms
2.1. | Mpenen 1 1 3 5
 110C7¢/I0BATEIbHOCTH
2.2.  Tlpenen hyHxunn 1 1 5 1 VK-1
2.3. | HenpepsIBHOCTS GYHKIHE 1 1 3 5 OIIK-2
: Pazoen 3. Jugpdhepenyuansnoe ucuucnenue gynxyuii 0dHoi nepementoii
3.3 [lpouspognas K 1 3 3 7
| _nupdepennuan GyHKIHHA VK-1
3.2, leccnenoBaHue NOBEACHHS 5 1 3 6 OIIK-2
DyHKLHHI
- Pazoen 4. Humezpansroe ucuucnenue Qynxyuu 00noi nepemenno
| 4.1. | HeonpeneneHHEI! HETErpan 2 3 3 8 VK-
4.2, OnpeneneHHble U 2 1 3 6 OIK-2
| HecOOCTBEHHBIE HHTEIPAIEI
Kontponsnas paGora 12 12 YK-1
OIIK-2
3auer VK-1
L : ’ | omk-2
' ITtoro 3a 1 cemectp 10 12 50 72
| Cemectp 2
- Pazoen 5. Juppepenuuansroe ucuucnenue QynKuuii HeCKOIbKUX REPEMEHHBLX
5.1.  DYyHKUMM HECKOJBKHX 2 8 10
 NepeMeHHBIX
5.2, llpenen u HEMPEPHIBHOCTH VK-1
I D YHKIMH HECKOIBKHX 2 4 8 14 OITK-2
| EpeMEeHHBIX
5.3, DxcTpeMyMel QyHKIHH 5 4 8 14
| HECKOJIBKHX II€pEeMEHHBIX
[ Pazoen 6. Humezpansnoe ucyucnenue (YHKYUU HECKONBKUX REPEMEHHBIX
6.1. | KparHbie HHTETpaNbI YK-1
_ TP 2 2 8 12 YIRS
B Pasoen 7, Paow
7.1, 'rcnosle psml 2 4 8 14 VK-1
7.2. | CreneHHBIE pSJIBI 2 4 8 14 OIIK-2
N Pazoen 8. Obsiknosennoe Oughpepernyuanvroe ypagnenue
8.1 [ rdiepeHIHATBHEIE 2 i 3 14
_VPABHEHHA IEPBOTO MOpsAKa
8.2, OjnopomHsle H YK-1
11COIHOPOJIHbIE THHEHHBIE 5 4 - 13 OIIK-2
Ju(depeHInanEHElE
| YPaBHeHHS
KourponsHas pabota 12 12 YK-1
| OIIK-2
- Ox3aMeH 27 27 VK-1
| OITK-2
. Uworo3a 2 cemectp 16 26 102 144
| Hrore: 26 38 152 216




YueGHas  JIeATeNBHOCTH  COCTOMT M3  JIeKIMi, IpaKTHYeCKHX  3aHSATHIA,
CaMOoCTOATEIbHOR paboThl, KOHTPOIBHOM paboTsL.

3.1. Conep:xanue OTAEJBHBIX Pa3/Ie/iOB H TEM

azpen 1. BBeeHue B aHAIH3.
Fema 1.1, Muoacecmea.
JleficTBHTENBHBIE YHCNA, HX CBOMCTBA. UHCIOBEIE MHOMKECTBA. DIEMEHTEI alnrebpsl
muoxects. OO6o3HadeHMA mnd cyMM M npomsBegeHHi. OKpecTHOCTH TOYKH.
OrpannyenHble MHOXKeCTBa. [leKapTOBBI KOOPIMHATHI HA ILIOCKOCTH.

lena 1.2, @yukyun.

Hucnoeele (ynkumn. Cnocobbl 3amanus ¢yHkumid. O6Gnacte onpeleneHus H
MHOKeCTBO 3Ha4eHMH OyHKUuH. I'paduk dynxumn. CrnoxHas u obparHas (yHKIHH.
XaparTepycTHKU (QYHKUMH: YETHOCTh ¥ HEYETHOCTh, MEPHOJUYHOCTh, MOHOTOHHOCTS,
OrpAHU" EHHOCTb.

Crenennas, NoKasaTenbHas ¥ JorapudMudeckas QyHKIHH. TpHrOHOMETPHYECKHE
(yviiuu v ofpaTHEle K HHM. DlieMeHTapHele (yHKuuHM. CBOHCTBa OCHOBHBIX
aneMenTapHbIX QyHKIAH.

Paszpen 2. Ilpeges H HenpepbLIBHOCTD.

lema 2.1. Ilpeden nocnedosamensrocmu.

‘licrnosele  mocnenoBaTenbHOCTH. Crnocobbl  3afjaHHs  MOCIEeNOBaTeNBHOCTEH.
Ilporpeceum.

lipenen mnocnenoBarensHocTH. EpuMHCTBEeHHOCTs mnpegena. OrpaHH4eHHOCTH
exonsuiciicsa mocnenosarenbHOCcTH. [lepexon k npeleny B HepaBeHCTBaX, TeOpeMa O Tpex
[OCe T0RATEIBHOCTIX. BeckoHeuHo Maibie %1 fGeckoHeYHO Gonbiue
MOCNEN0BATEILHOCTH, MX  cBoMctBa. CpolicTBa  mpenenoB,  CBsA3aHHBIE C
apH(MeTHIECKMMH JeHCTBHAMH.

MoHoToHHBIE nocnefoBaTenbHOCTH. Teopema BeiiepmTpacca o cymiecTBOBaHHH
Ipenens MOHOTOHHOM OrpaHHYeHHOM IoceloBaTeNbHOCTH. YHcro e.

Tropema KanTopa 0 cTATHBalOIIMXCA OTpe3kax. [04YHBIE TPaHHUIBl YHCIOBOTO
MHOXECTEBa.

Tema 2.2, Ilpeden hynkyuu. _

Clpenen  ¢yHknuM. PasnMyHBIE THNOBEI TIPEieioB: OJHOCTOPOHHHE IIpeJelnbl,

npesic i 1 OecCKOHEYHOCTH, OeckoHeuYHble mpefensl. beckoHedHO Maiible H GeCKOHEYHO
Oompie  yHKIMH, #uX cBodcrBa. OCHOBHEIE CBOiicTBa TIpefieioB  (GYHKIMH:
apuuicTirieckde NeHCTBUA Haj TpefiellaMH, OrpaHHYEeHHOCTh, IEpexXofl K MpelenaM B

HeparercTBax. [Ipenen cinoxuoi ¢pynkun. CpaBHeHHe 6eCKOHEYHO MaIbIX QyHKLMH.
IlepBbli M BTOPO#M 3aMedaTelbHbIe TIPe/IeIbL.



Texre 2.3. Henpepoignocms (hyrkyuun.

LenpepelBHOCTE  GYHKIOMH B Touke. HeNpephlBHOCTE CyMMBI, pa3sHOCTH,
NPOUZRCACHUA W YacTHOIO HeNpephiBHBIX (yHKIMHA. HenpepbIBHOCTH CIOXHOH H
obpartiolt Gynkuuu. HempepsIBHOCTE aneMeHTapHEIX QyHKUMi, TeopeMa o coxpaHeHHH
3HaKa HenpepblBHOM (GyHkuun. Touky paspsiBa GQyHKLUHH, HX KIaCCH(pHUKALHS.

CpolicTBa (YHKIMH, HeNpephIBHBIX HAa OTpe3Ke: TEOPEMEI O CYLIECTBOBAHHH
KODHS. O IIPOMEKYTOYHBIX 3HAYeHHNX, 00 OrpaHM4YeHHOCTH (YHKLHH, O JOCTHKEHHH
HauboILIUEr0 M HaWMEHbBLIero 3Ha4YeHMi. PaBHOMEpHas HeNpephIBHOCTH. [layTHHHEIE

MOOEZIT T DRIHKA.

Maxaen 3. inddepenunanbioe ueuncaenne QyHKIHI oqHOH nepeMeHHOI.

Teven 3.1, Ilpouseoonaa u oughghepenyuan.

IlpousBognas ¢yskuud. Juddepenmupyemocts U guddepeHnman (QyHKIHH.
Henpepsisnocts auddepermupyemoii ¢pyrkuun. [Ipauna nuddepeHIupoBaHusa CyMMBI,
pasHOCTH, MPOM3BEEHUS M YAaCTHOrO ABYX (DYHKIWM, CIOXHOM W oOpaTHOH (yHKIHH.
[IpouzronHEle OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHIA.

I"someTpuyeckuit CMBICT NMpoM3BOAHOK M aubdepeHnuana GyHKUHUH. YpaBHEHHE
kacate 1nHOH K rpaduKy QyHKIHH.

TnkansHeIR 9KCcTpeMyM GyHKIHH, Teopema Pepma. Teopemsl Poms, Jlarpanka U
Komw

" iparuno JlonATans packpeITHA HEONpeAeleHHOCTEH.

"IpoussoaHble U AdddepeHIIHaNbl BRICIINX MOPAIKOB.

Tesa 3.2, Hecnedosanue nogedenua ynkyuu.

‘Ipu3nak  MOHOTOHHOCTH (YHKUMH Ha MHTepBane. JloctaroyHble YyCIOBHS
JIOKaJ1-HO0T0 3KCTpeMyMa.

Peinykiisie (BorHyThie) GyHKkuud. JlocTaTouHble YCIOBUS BBITYKIOCTH (QYHKIIHH.
HeofoniMeli M JOCTATOYHBIH NPH3HAKH TOYKH Ieperuda.

\comnrorel rpaduka ¢yHkmmu. O6mas cxema HCcleloBaHHA QYHKIHH H
nocTpociig ee rpadHKa.

_ThicKaHWe HauOOJNBINEero 1 HAUMEHBIIEro 3HaYeHUH QYHKIIMH Ha OTPE3KE.

Paanen 4, HaTerpanbHoe ueyHcaende GyHKUHHA 0AHOH mepeMeHHOMH

Texia 4.1, Heonpeodenennstii unmezpain.

[lepeoobpasHas W HeompeaeleHHBIH WHTerpan. Tabnuma HeompeaeneHHbIX
naterpanos.  CBolicTBa HeONpeNelIeHHOTO MHTerpana. 3aMeHa [epeMEHHOH B
HEONpe/IeJIeHHOM HHTerpajle, HHTerpHpOBaHHE 10 YacTAM.

“uTerpUpoBaHHE palHOHANBHBIX (GyHKUMA. MHTErpHpoBaHHe HEKOTOPBIX KIIacCoB
MPPALTTOHATBHBIX M TPAHCLIEHAECHTHBIX QYHKIIHH.



JAlaya O BBIYHCICHHH IUIOWAJM KPMBONMHEHHOH Tpamemuu. OnpeneneHHsbli
MHTErpAT (10 PuMaHy) u ero cpoicTBa. MHTErpHpyeMoCTh HENpepBIBHOM yHKIHH.
ALDITrHOCTh ONpe/ieieHHOro uHTerpana. Teopema o cpenHeM.

Tevia 4.2, Onpedenennbie u HecoGcmeeHHble UHMeEZPATbL.

‘liTerpan ¢ mepeMeHHBIM BepxHMM mpepenoM. CyuecTeoBanue mepBooGpasHO
115 HenpepblBHOM GyHkiun. ®opmyna Herorona-Jlelbauna.

3aMeHa rlepeMeHHOH B ONpeJeNeHHOM HHTErpae, UHTErpUpOBaHHe TIO0 YacTsIM.

| COMETPHYECKHE MPHIIOKEHHS OPE/ENIEHHOrO MHTErpaa: BRIYUCIeHHE IUIOIaIH
KPHBOTIHEHHOH Tpaneluy U obbema Tena BpalleHH .

IHecobcTBeHHBIE MHTErpaisl ¢ 6eCKOHEeYHBIMH NPEelaMi ¥ OT HEOIPaHHYEHHBIX
Qyuxyui, [IpH3HaKH CXOMMMOCTH HECOBCTBEHHBIX HHTEIPATIOB.

I ipnbmpKkeHHOE BBIYUCIIEHHE OnpeaeeHHbIX HHTErpajioB. DopMmysl
npso tansHUKOB B CUMIICOHA.

Paygen 5, duddpepenunanbHoe HcYHCAeHHEe (QYHKIHH HECKOJAbLKHX
nepemMenubix,

Testa 5.1. DYRKYUU HECKONLKUX NEPEMEHHBIX.

IpoctpanctBo R". CpoiictBa paccrosiHus. OKpecTHOCTh TOYKH. BHyTpeHHME H
rPaHuuHEBIe TOYKH MHOXecTBa. OTKpBITEIE W 3aMKHYThle MHOXeCTBa. M30/MpoBaHHEIE H
NPENETHILIE TOYKM MHOKecTBa. OrpaHi4eHHbIE MHOJKECTBA.

_XOIMMOCTh  IOCJIENOBATENLHOCTH TO4eK B R", ee SKBHBAIEHTHOCTH
[OKCCDIMITATHOH CXOAHMOCTH.

'YUKIMH HECKONBKMX NepeMeHHEIX. IloBepXHOCTH (IMHMH) YpPOBHSA (yHKLHH.
DnemenTapysle (YHKIAH HECKOIBKHX NePeMEeHHBIX.

Texa 5.2. Ilpeden u nenpepsignocms (ynKuuu.

'Ipeiell M HENpephIBHOCTh (YHKIMH HECKONBKMX mepeMeHHbiX. CaolicTBa
(ysKiuii, HEMpepHIBHBIX HA 3aMKHYTOM OIPaHMYEHHOM MHOMKECTBE: OTPaHHYEHHOCT,
nocTueHye HaubOoBIero ¥ HAMMEHBINEro 3HAYEHHH,

Hactusie  npousBogHele, auddepeHunpyemocts, gudbepeHuHan  GyHKIHEA
HECKO1LEIN [IepeMeHHBIX.  JlocTaToyHoe  ycnoBHe  AHMdEpEHIHPYEMOCTD.
Henpesninnocts auddeperunpyeMoi GyHKIHH.

"'poussoaHas CHoXKHOM (yHKuMH. ITpoW3BOAHAS MO HANpPABIEHHIO, I'PaHEHT.
CroiicTna rpaiMeHTa.

1aCTHBIE NPOM3BOJIHBIE BBICIIMX MOPAAKOB. TeopeMa O paBEHCTBE CMEINAHHBIX
NIPOK3RONHEIX.

Perva 5.3, Dxempemymst hyHKYUU HECKONBKUX REPEMEHHBIX.

loKanbHBIH  OKCTpeMyM (YHKIMH HECKOJBKMX IepeMeHHBIX. Heobxoaumoe
ycinoere mepBoro mnopsika. JlocTaTodyHble YCIOBHS CYIIECTBOBaHHS JIOKAIBHOIO
IKCTPEMYyMa.



Hrrykiabie  MHOXKecTBa B R".Bhimykible (BOTHYTBIE) M CTPOrO BEIMYKIIBIE
(BorHy1hIe) (PYHKIHH HECKONBKUX NepeMeHHBIX. Heobxonumoe 1 0CTaTO9HOE YCIOBHE
BBITYK10CTH. JIOCTaTOYHOE YCIOBHE CTPOTrOM BEITYKIOCTH ABAXIE! quddepeHIupyeMoit

(hywciing Kputepuid BRIMyKIOCTH (CTPOro# BEIIYKIIOCTH) KBaAPATHYHON (hOPMBL.

SKCTpPeMyMBI  BBITYKNBIX (BorHyTeIX) GyHKumii. Teopema o mio6ampHOM
¥ApALope aKCTpeMyMa  BRIMYKNOH ¢yHkumud. TeopemMa O [JOCTH)XKEHHH BBITYKIOM
(pyrwiiicit rnobanbHOro 3KCTPEMyMa B CTAIHOHAPHOM TOYKE.

HaxoxzeHne rnobanbHBIX 5KCTpeMyMoB auddepeHnMpyeMoit (GyHKIHM Ha
3AMKITTON OTPAHWYEHHOM MHOXKECTBE.

Maapen 6. HHTerpanbHoe HedncaeHHe QYHKIHNA HECKOJIbKHX NepeMeHHbIX.

lera 6.1, Kpamuble unmezpaiet.

KparHble MHTETpansl (OBOMHBIE W TPOWHEBIE), WX CBOWCTBA. | €OMETpHYECKHA
Crnics nofinoro uaTerpana. CpejieHHe KpaTHOrO MHTErpaia K IOBTOPHOMY.

‘PopMyna 3aMeHBI TIepeMeHHBIX B ABOHHOM HHTerpaie. Mcnons3oBanue MOISpHBIX
KOOPIAT 1714 BEIYMCIIEHHS JBOMHBIX HHTETPAJIOB.

Paanen 7. PaabL

Lexea 7.1, Hucnossle paosi.

“ucnoseie  pagel. CxogumocTe M cymMMma psga. Heobxomumeli  mpu3HaK
CXOLMMOCTH.

‘ienosele  pAAsl ¢ NONOXHTENBHBIMH —9iI€HAMH: KPHTEPHH CXOIHMMOCTH.
JlocTarounnie NpU3HAKK CXOAMMOCTH: MEPBBIA M BTOPOW NMPU3HAKH CPaBHEHHS, NPH3HAK
Aanaepa w Kol B npefiensHOM hopMe, HHTErpanbHbIH mpu3Hak Komm.

avonepenyomuecs pangsl. Ilpusnak Jleiibnunma. Onenka ocrtaTka psja.
ABCoJI9TI0 CXOAAIIHECS PAABI M HX CBOMCTBA. Y CIOBHO CXO/IAIIHECSH PSiJIBL.

Tema 7.2, Cmenennble paobl.

Crenennsle pagsl. Teopema A6Gens. Obnacts, HHTEpBAN M paJMyC CXOAUMOCTH
crencinro pajaa. CBofcTBa CTENEHHOTO psAlia Ha MHTepBalle CXOIMMOCTH.

Uan Maxnopena. JlocTaToyHble YCIOBUA pasjiokUMOCTH (GyHKIHM B MakiopeHa.
Paznowenus gyaxoui e, sinx, cosx, (1 + x)% In(l + x) u arctgx B psag MaknopeHa.
Crenerinie paibl ¢ IPOM3BONEHEIM IEHTPOM HX MHTepBasl cxoaumocTtH. Pax Telinopa.

Cannen 8, O0bikHOBeHHBIE TH(depeHuHANbHbIE YPAaBHEHHS.

Lo 8.1, Tudpdhepenyuanshsie ypasnenun nepeozo nopaoka.

OLiKHOBeHHbIe  IHGGepeHIHANbHBIE YPaBHEHHS #-I'O [OPAOKa, OCHOBHbIC
nonatre. JInddepeHnuansHble YpaBHEHHS IEPBOTO IMopsAaKa, HopManbHas dopma. Ione

Hanpariciuil, WHTerpajibHele KpuBble. 3agada Komm. TeopemMa o CyIIecTBOBaHHH H
eMUHCTREHHOCTH pemleHus 3agayd Komm pns ypaBHEHHMs IIEpBOIO TOpAAKa B
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HopumaiisHol dopme. O6llee H YacTHOe pemreHns ypasHeHus. OBIwii uHTerpan. Ocobrie
peluenis,

| /CVOTOpbIE THIEI HHTETPUPYEMBIX ypaBHEHHiA NEepPBOro MOpsAfKa: YpaBHEHHS C
PAASTAIOIIMMACA  MEePEeMEHHBIMH, OMHOPOAHBIE, B  IOJHBIX mipdepennuanax,
nunelnsie, bepHyy.

o 8.2, Oonopoousie u HeoOHOpOOHsle Nuneiinbie ougppepenyuansusie

‘l:f‘{ran‘uu 7,
el g TR :

niciinele  auddepeHnmansHeie ypaBHeHHsA. TeopeMa O cCyllecTBOBaHMH W

eawncTicnnocTn  pemeHus.  OIHOPONHBIE W HEONHOPOJHEIE  JTHHEHHBIE
Av(heneninanbHble  ypaBHEHHS. Teopema 06 ob6mem pemenuu mHeiiHOro He-
camepnanoro  ypasHenus. IIpocTpaHcTBO  pelleHmit  NMHEHHOrO  OJHOPOAHOrO

ypasHeuud, (yHIaMeHTalbHas CHCTEMa pelleHHMi. Onpenenutens BpoHCKOro cHCTEMEI
pewieiiii. Teopema 06 o6uiem peleHrr TMHERHOTO OJHOPOAHOTO YpaBHEHHS.

o

Jiciinple muQepeHnyanbHEIe YPaBHEHHS ¢ MOCTOSHHBIMH KO3((HIHeHTAMH

(12 rpmsepe ypaBHeHHH BTOpoOro mopsaka). XapaKTepUCTHYECKOEe ypaBHEHHE WU
YT miTaThEad CHCTEMa pelleHMH ONHOPOJHOTO YpaBHEHW. ITocTpoenue wacTHOrO
priers ne0AHOPOJHOrO ypaBHEHMs C MpaBOM YacThIO CHENHUANBLHOrO BHAZ METOIOM

HEOI 2 TE/IEHHBIX KO3()(DHIIMEHTOB.
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4. YMrebro-MeToAHYeCKoe H HH(pOpManHoOHHOe ofecneyeHHe THCHHILIHHBI

4.1. Cniucok 0CHOBHOI JIHTepaTyphI
7. [Tantenees, A. B. Maremarudeckuii anamms: y4e6HOe mocobue / A.B.
[Tantences. H.H. CaBocTesHOBa, H.M. ®enoposa. - Mockea: UTH®PA-M, 2021. - 502 c.

4.2. CHHCOK 10NO0THHTeILHOM JTHTePATYPLI- \ | OMEHLK0E2
"“pace, M.C. MartemaTtHka I 5KOHOMHYECKOro Ba allaBpuara: y4e6nux /M.C.
[Kpace. W.TT ynpeiHos. — M.: HAL] HH®OPA-M, 2020. - 472 c. (OBC «Hudpa-M»)

- Jyrosa, I'. C. MaTtemaruueckuii ananus B npuMepax ¥ 3amadax. Y. 1: yye6Hoe
nocotue /I C. JKykosa, M. @. Pymaiino. - Mocksa: HUHDPA-M, 2020. - 260 c. (3BC
«kugpa-My»)

. 3. Jyxosa, I. C. MaremMaTH4eckui aHAIU3 B npHMepax M 3agavax. U. 2: ygebHoe
nocotie /I C. JKykosa, M. @. Pymaiino. - Mockea: HH®PA-M, 2020. - 544 c. (OBC

«Mu@pa-My)

"... ITepevennb pecypcoB HH(OPMAHOHHO-TeJIeKOMMYHHKAIIHOHHOMH CeTH

«MHTepHET
) - 1uya 3. Ilepeyenb HHGOPMALHOHHEIX PECyPCOB
| Mo Haumenosanue Anpec
| Wl
| 1. cAcpanbHeii nopran Poccuiickoe o6pasosanue http://'www.edu.rw/
L:_ ~ \laTemaTHueckas SHIHKIIONETHA http://gufo.me/matenc_a
: 3. | Canr Anexcaunpa Jlapuna: «Kypc Beicmmeii http://alexlarin.net/
L | ‘tATCMATHKHY

4.1 Meroandeckue ykasaHHs s 06y4alomHuXcs 10 0CBOEHHIO NHCHHILTHHBI
(Moay.ti0) 1 camocTOsATeILHOH PaGoThI
Judpdepennuansnoe  wcuucneHne:  yueGHO-MeToaMyeckoe mocobue /
[oanocon roc. arpap. yH-T. MmKeHep. uH-T; coct.: M.B. I'pynuna, B.H. Ba6un, P.T.
Bunbnaon — HoBocubupek, 2017.

~.  VHTerpanbHoe HcuMcleHHe: ydeGHO-MeTomHYecKoe mocobue / Homocw6.
roc. arpap. yu-1. Wnxenep. un-1; cocr.: B.H.Ba6bun, P.T. Bunsaanos, M.B. I'pynuna.

~ ey
ATS O

fepeyeHb HMH(OPMALHOHHBIX TEXHOJOTHH, HCIOJB3yeMbIX npu
OCyHIcCTRIICHHH 00pa30BaTeIbHOrO NpoLecca Mo AHCHHILIHHE (Moay.i0), BKRIKOYAS
[Epeneih, TpOrpaMMHoro ofecnedeHHs H HH(OPMALMOHHBIX CNIPABOYHBIX CHCTEM,
HACI9 1L noco0unH
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{abmnua 4. IlepedeHp JTHIEH3MOHHOTO W cBODOJHO pacnpocTpaHseMoro
nporpavivuore obecrneyenns

|r Ne HaumenoBanme Tun munensun um
| o/m = nparoobnajarens
_ . rresolt Windows 2010, Microsoft Windows 10 Pro Microsoft
2. \lerosolt Office Prof 2010, Microsoft Office Prof 2019 | Microsoft
L Word, Excel, Access, PowerPoint)
L_3. | Gpaysep Mozilla Firefox CroGonHo pacnpoctpansemas

Tabnuua 5. TlepeyeHs mIakaToB (mo Temam), KkapT, cTeHHOB, MaKeToB,
NpezeHTanu, (QUITBMOB H T.1.

[N T Tun Hanmeropanue Ipumeyanne
| ‘f' '1_'

[:_:_. _, Mraxar Ta6muna npoussoHex 2 nnakarta

L 2. | lnaxar Tabnuua ueTerpanon 2 nnakara

5. Onucanue MaTepHAIbHO-TeXHHYECKOH Gazh

_ [a0miua 6. ITepeyeHs nenons3yeMeIx momemmenmuit

BEE Tun ayauropuu ITepeuens o6opynosanus
aYRHTORIY
A-3 YuebHas aynuTopus Ans mpoBeneHHS Buneonpoexrop, nmpoexmuoHHELH 3KpaH,
3aHATHH JIEKIIAOHHOTO THIIA. MuHE-IIK  crammoHapueni B  koMmmnexre,

ayZIMO YCHNHBAIOIIAA CHCTEMAa, MHKpOGDOH,
CEHCODHEIH  3KpaH, BeG-Kamepa, jocka
MapkepHad, yd4ebHas wmebens, yuebGHo-

! HarJAIHEE TOCO6HA.
H-:07 | AYIHTOPHA IS naboparopHo- | YueGHas IOCKa, TePEeHOCHOH
| TPaKTHYECKHX 3aHSTHIA. BHIICONPOEKTOP,  HOYTOYK  IIEPEHOCHOH,
[ y4ebHas Mebes.

6. Ilopsaiok aTTeCTALHH CTYAEHTOB MO AHCIHILIHHE

77 aTTecTalMM CTYNEHTOB 10 JIMCIMILTHHE HCTIONIB3YETCA TpPaAHIHOHHAS
CHCTEMA KOHTPOJIA M OLICHKH YCIIEBAEMOCTH 00y4aroIuxcs.

Taopva atrectanuy — savem (1 CeMeCTp), skzamen (2 ceMecTp).
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7. CornacoBanue paboueit nporpaMmer

CootsercrByer yuebuomy mraﬂylé’rsep}memomy Yuenrm coserom ®PI'BEOY BO
Hosocubupckoro I'AY, npotoxon ot « 4% P 2047Ne Z '

Paboyas nporpamma o6cysxena u YTBep:KJieHa
Ha 3ace/laHny Kadepel

NPOTOKOI OT « &7 » ey 2025 Ne L
3asenyroniuii kadgeapoit @ babun B. H.
(MomKHOCTS) NOMHCE dHO

Ilpencenarens yyebHo-MeTomuYeckoro é{ P
coBera (KOMHCCHH) p ,,-5({ L %) Aurouikuna O.T.
(noAKHOCIE) MOANKHCE $HD

Pa6ouas [porpamMma  obcyxkueHa u COOTBETCTBYeT  y4ebHOMY  miany,
YTBEPKJIeHHOMY Yd4eHuIM cosetom PI'BOY BO Hosocubupckoro I'AY, NPOTOKOJI
OT«__ » 20 No

Hamenenuit He TpeGyeTcsa/uamMeneHus BHOCOHLL B paspgen(-epl):

Hy e IO EPRH YT

Ipencenarens yuebHo-MerTommeckoro
COBeTa (KOMUCCHH)

(AOIKHOCTE) NOJINHCE PHO

Pa6ouas  nporpamma obcyxeHa u COOTBETCTBYET  y4eOHOMY  IulaHy,

yTBepKaeHHOMYy VYdeHbM coserom PIBOY BO Hosocubupckoro TAY, POTOKOJ
OT «___» 20__ Ne

Mamenenuii He Tpe6yerca/usmenerns BHECEHBI B paszies(-bl):;

HYWHO2 ﬂ(_l,um-:pmm

ITpencenarens y4uebHO-MeToimueckoro
CoBeTa (KOMHCCHH)

(AOTRHOCTE)

NOAMHCE SO
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