MHuHHCTEPETBO HAYKH U BbICIIEro 06pasosanust Poccuiickoii ®enepanuin
denepanbHOE rOCY JAPCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE YUPSHKICHUE
BEICIIIET0 00pa30BaHMs
«BaguMBpCKAii TOCYAapCTBEHHbIA YHUBEPCUTET
nuvenn Anexcanapa I'puropresnua u Huxonas I'puropbesnaa Cr0/1eTOBBIX»
| (Bal'Y)

PABOYAS IIPOTPAMMA JUCHMILINHBI
«MATEMATUUECKUHA AHAJIM3»

Hanpasaenue noarorosku — 02.03.03 Marematutieckoe obecrieyeHne 1
aIMUHUCTPUPOBaHIE HHOOPMALUOHHBIX CUCTEM. |

Mpoduas / nporpamMma HoAroTOBKH -- TPOSKTHPOBAHUE U 3alllITa
MH(POPMAIUOHHBIX CHCTEM 1 623 JaHHBIX. |
YporeHnsb Bhicuiero oGpasopauus -- GaKanaBpuar.

dopma oOyueHnHuss — OUHas.

Tpynoem- Hpag:- J1a66 : C‘f C, @dopMa UPOMEKY TOUHOH
C KOCTh Jlexunii, b pabot, ac. aTrecTanun
emecTp 3a4. qac. SAK Hac (3x3amen/3auer/
ea./uac. Tqygé" 3a49eT ¢ OLEHKO)
1 5/180 36 36 81 Dx3amen (27)
2 6/216 36 36 108 Dk3amen (36)
Hroro 11/396 72 72 189 Ix3amed (63)

Buagumup, 2019



1. TEJH OCBOEHUSL JUCHATIIAHbBL

Llenp M3yucHU MCIIATUTIHEL «MaTteMaTHuecKUil aHaIu3» -— mnddeperranbHoe 1 MAHTETPATHHOE

vs. Ee U3y4CHUC [IO3BOIACT 06y‘laIOHII/IMC$I HpI/IMCHﬂTI) MaTeMaTHICCKUC METOAbI

UCUMCIICH

BIe CpeJICTBA IS HCCHe/I0BAHMA 0GBEKTOB IPOQecCHOHANEHOH

¥ UHCTPYMEHTAIBH
HSTh CHCTEMHBIH MOJXOJ K aHAIA3Y U CHHTESY CIOMKHBIX CHCTEM.

eaTENEHOCTH, TIpHME
» UCTIONB3YIOTCA TIPX H3YUSHHH JUACTHTIL

(OCHOBHBIE TTOHATHA «MaTtemMaTu4eCcKoro aHaausa WH:

poa'rHocmﬁ W MaTeMaTuiecKas CTATHACTHIA,

nubdepeHIManbHbIe yPaBHEHIA, TCOPI BE

aTeMaTHKa, METO/bl onTUMHU3aLH 1 MCCJISAOBAHUE onepauuﬁ, (:[)PIBMKEi..

BHIYMCIIHTENIEHAA M

Bagaun: nprodpeTenue dyHaMmeHTanbHBIX MaTeMATHYeCKUX 3HAHUH, pasBUTHE JOTHIECKOTO

MBIILIIEHHA.

2, M'}ECTO JIUCIAIINHBL B CTPYKTYPE OIIOIl BO

nHa <<MaTeMa;T1/1quKHI71 aHAJTA3» OTHOCHTCSA K AACHMIUIMHAM 6azosoii wactu OITOIT

JIncuIt
eueHUe 1 AIMUHUCTPUPOBAHUC uadopmal

apnenms 02.03.03 «MaremaTH4ecKoe obec

CHUCTEM».

HAXIp TMOHHEIX

TIpepeKBU3UTHI AHCUHNIHHDL.
MIUIHHBI 0GYUAIOMMCS HEOOXONUMO MME
sxogsmmum B nporpammy CO, aMeTh

,HIIH OCBOCHUA )IaHHOﬁ OUCLL Tb TeOpeTI/I‘LIeCKI/Ie 3HAHYA U

0 MaTeMaTH4CCKUM JUCLUANNAHAM,

[PAKTUYECKKE HABBIKY I1
yst nEdopMaLyeli, yMeTh MCTIONL3OBATD

KOMIBIOTEPOM KaK CpeILCTBOM ynpaBJicH

HaBBIKK pabOTHI C
/133 1 CHCTEMATH3ALIHA MHPOPMALIVH.

MHCTPYMEHTAJIBHEIE CPeACTRa AT 06paboTKH, aHA

|
\
3. HJIAHPIP?EMBIE PE3YJILTATHI OBYUEHUS 110 JNCUMILTAHE

ILiaanpyembie pe3yIbTaThl oGyuenust 110 AUCHUILIHHS, COOTHCCEHHBIE ¢ IUIAHHPY eMbIMU

\ pesy/IbTATaMH OCBOCHHS OI1oI1

TianupyemMbie pesyabTaThbl 00y4eHHs! IO

Yposenb !
Koa popMupyeMBbIX HCUMILIMHE, XaPAKTepH3yIoue yTalb!
OCBOEHHS : |
KoMIneTeHnui dopMUPOBAHHS KOMIETEHINH (mokasaTe
KOMIETEHIIMH ; |
OCBOEHHS! KOMIeTEHIHI)
OIIK-1 e oOnamaeT 0A30BBIMM 3HAHWAMH,
CriocofeH TPHEMEHATE [OMyUeHHBMA B 061aCTH MaTEMATHHICCIHX i
(yHIAMEHTATbHEIC SHAHMS, qaCTUHBIN (W) ECTCCTBEHHBIX HAYK
[OJIydeHHble B 001acTH
MaTeMaTHIeCKHX U (U/IH)




eCTECTBEHHBIX HAYK, X
MCTIONB30BATh MX B
npodeccuoBanbHOM

NeATEJIbHOCTH.

+  yMeeT MCIONb30BATh 6a30BhHIEe 3;43;1{1/151‘11?1? @6'I+aCTI/I
MATEMATHUECKUX M (MIIH) ECTCCTBCHHBIX HAyIC B

npodeccHOHATLHOM EATENLHOCTH

«  pMeeT HaBBIKY BEIGOpA METO/IOB PELICHHA 33/1a
npodhecCHOHATIBHON ACATCIPHOCTH Ha OCHOBE

TEOPETNUCCKUX 3HAHWM

OIK-2
CnocobeH MPUMCHATE
COBPEMEHHBIH
MaTeMaTHYeCKHli anrapar,
CBSI3QHHBIN C
HPOCKTHPOBAHKEM,
paspaloTKO#, peanuzanyeil ¥
OIICHKOM KauecTBa
TPOrpaMMHBIX IPOXYKTOB 1
MPOrPAaMMHEIX KOMIUICKCOB B
pa3IMYHEIX 00IACTAX

'-IGJIOBG‘-ICCKOﬁ JEATCIILHOCTH.

yaCTUYHBIN

3HAET
* MATEMATHUECKHE OCHOBBI nporphMMHpOBaHﬁﬂ U
SI3BIKOB POrpaMMHUpPOBAHNSL, oeraHmaumI a3
JIAHHBIX ¥ KOMIBIOTEPHOTO MoneanOBaHm
 MATEMATHUYECKIE METOMIBI ouqHKu Ka4ecTBa,
HAIEXKHOCTH U 3(1)(1)6KTI/IBHOGTI/IE IIpOl'i‘paMMHjHX
MPOAYKTOB; ‘
* MATEMATHYECKHE METOIBI opraﬂnéaumu
nE(OPMALHOHHOH 6€30MaCHOCTH I'jlpI/I paspaboTKe 1
3KCIUTyaTALMH IPOrPaMMHBIX TPOAYKTOB 1

TIPOrpamMMHBIX KOMILICKCOB;

o yMeeT OCYIECTBIIATE 06GocHOBaHHEN BHIOOD !
JAHHOTO MaTeEMATHIECKOro anmapaTa mpy penieHuy

3a/1au npo@eccnomnmoﬁ HEesTENBHOCTH;

e IMEET HABBIKH NPHMCHOHNA JaHHOTO
|
MATEMaTHICCKOT'O armapara Ipa pememm

KOHKPETHLIX 3a0a4.




4. OBbEM U CTPYKTYPA JUCIUIIJINHbBI

TpyaoeMKOCTb AHCIHIIMHbBI cocTapisieT 11 3aueTHBIX eAuHAI, 396 YacoB.

O6beM
y4eOHOH
paboTsl,
c
pUMEHe @DopMBI TEKYIIETro
§ Buns! yueGHoit paboThl, HUEM KOHTPOJIS
HammeHoBave TeM W W1 ol 8 J ‘
Ne = = BKJIFOUAS. CAMOCTOATENBHYIO | MHTCPAKT YCIEBaeMOCTH,
pasnenoB/TeM ol 8
/i 3 = paboTy CTyICHTOB uBHEIX | (hopma IIPOMEXKYTOUHO
JUACITUILTAHEI Ol o ‘
é( M TPYIOEMKOCTS (B 4acax) METOOB arTecTalui
(B uacax / (no cemecmpam)
o)
(0] 0]
s 2
= Q =
=B EE g
a =~ E < \& =N
[} § = a sl ©
= 5 © L =
=7 <
= =
1 | OcHOBHEIE 3JIEMEHTAPHBIE 1 1 2 2 5 2/50
byHKOIMY.
2 TIpener uMcnoBOA 1| 2 2 2 5 2/50
MOCNIEA0BATEIEHOCTH.
OCHOBHEBIE CBOMCTBA
TpesIeNIoB.
3 | Mpegen GyHKIMA B TOUKE 1 1| 3 2 2 5 2/50
Ha GeckoneurocTH. [1epBHIi
¥ BTOPO# 3aMeuaTebHbIC
peIeIbL.
4 | BecKOHEUHO MaJIbIC U 1| 4 2 2 5 2/50
6eckoHeuHO OOJBIINEG
dynxmy. Tabnuua




SKBUBAJICHTHOCTH

OEeCKOHEUHO MAaTBIX.

HemnpepsIBHOCT U TOUKA
paspeiga. Kitaccuuxanus

TOYEK pa3phlBa.

2/50

CaoifcTBa QyHKUMH,

HENPCPHIBHEIX Ha OTPE3KE.

2/50

PetituHr-

Ne 1

KOHTPOJIb

Omnpenenenue
TIPOU3BOJHOM.
['eomeTprUdecKui 1
puzHIecKUil CMBICIL.
Texnuka

b bepeHIUPOBAHHA.
VpaBHeHHE KacaTeIbHON U

nopmand. uddepenuua.

2/50

Tabnuia Mporu3BOAHBIX..

2/50

[TpomssonHas
TrapaMeTpUIECKU U HESBHO
3a1aHHOM (yHKINH.
ITpon3BOAHBIE BEICIIAX

TIOPSKOB..

2/50

10

OCHOBHBIE TEOPEMBI
i bepeHIMAIBHOTO
ucyncienus. [Ipasuino

Jlonurans.

10

2/50

11

dopmyna Teitnopa.
Pasnoxenue 1o Gopmyie
Teiinopa aeMeHTapHBIX

byHKLAH,

11

2/50

12

Uccnenopanve QyHKImi Ha
MOHOTOHHOCTE ¥
sKcTpeMyMbl. Hanbonbiree
¥ HaUMEHBIIIee 3HAUCHUSI

GYHKUIUU HA OTPE3KE.

12

2/50

PeiituHr-KOHTPOJIb

Ne2




13

HcenemoBanve GyHKUwi Ha
BEITYKJIOCTh Y TOUKH
nepernba. ACUMIITOTHI.

O61mas ¢xema IMocTpOeHuUs!

rpaduka GyHKLIAH.

13

2/50

14

OyHKLIHAU HECKOJIBKHX
nepeMeHHBIX. YacTHEIE
npousBoHbIe. [1oNHEIH

nuddepernman

14

2/50

15

[IponsBogHas 1Mo

HamnpaBjaCHUIO U I'PaIUCHT.

15

2/50

16

YacTHBIE TPOU3BOJHEBIE
BBICIIMX IOPSIAKOB U
CJIOXHOM yHKIM.

®opmyna Teitnopa ams

byHKIUY ABYX

TICPEMCHHBIX.

16

2/50

17

OxcTpeMyMsl GyBKIUH
IBYX TICPEMEHHBIX.
HauGoneimee u
HaWMEHbIIee 3HAUCHI
(GYHKLMK B 3aMKHY TO#

obactu..

17

2/50

PelTHHI-KOHTPOIIB

Ne3

18

VY CIIOBHEINA SKCTPEMYM.
Merton MHOXUTENEH

Jarpamnxa.

18

2/50

Bcero 3a 1 cemecTp

36

36

81

36/50

Iuzamen (27)

Haauune B AMCHHILIHHE

KII/KP

19

IlepBoobpa3Has U
HeOoIpeNeIeHHbIH HHTerpall.

[IpocTeimue nmpaBuiia

2/50




uHTerpuposanus. Tabmuna

HHTETpasoB.

2/50

20

3aMeHa epeMeHHOM |
UHTETPUPOBAHKUE 110

HacTsIM.

21

Warerpuposanue

palHOHAIBHEIX JPOOEH.

2/50

2/50

22

Wuterpuposanrie
TPUTOHOMETPHUIECKUX H
MppaLIOHaTBHEIX

BBIPaXKCHUM.

2/50

23

OnpeneneHHBIN HHTETPAT
KaK npejesl UHTErpaabHBIX
cymM. OCHOBHBIE CBOWCTBA
OTIpe/IeIeHHOTO UHTErpana.

Teopema o cpemHeM.

2/50

Peiirnar-KoHTPOIIb

24

OnpezieneHHBII UHTErPAI ¢
TIEPEMEHHEIM BEPXHHM
npeaenom. Popmyria

Hriorona-Jleitbnuna.

2/50

Ne'l

25

3aMmeHa nepeMeHHOH 1
MHTETPUPOBAHHUE TI0 YACTSIM
B OIIPEAEIEHHOM

UHTETpAJIE.

2/50

26

IeoMeTprYECKHE M

(I)I/IEEI/I'-ICCKI/IG TIPHATOKECHUSL

OIIPCACNCHHOI'O HUHTCIpasid.

2/50

27

HecoGcTBeHHBIE
urTerpansl. [IpusHaku
CXOIMMOCTHU

HecOOCTBEHHBIX

HHTETPaJIOB.




28

JIBOIfHEIE MHTETPAJIBI.
JIpoiiHOM MHTETpAN B

IOJISAPHBIX KOOpAUHATAX.

10

2/50

29

KpuBonunensie
MHTErpajisl 1-ro u 2-ro

poxa. ®opmysia I'puHa.

11

2/50

30

TpoitHo# HHTETPATL.
TpoliHo# uHTErpaN B

cheprecKuX KOOpANHATAX.

12

2/50

PeUTHHr-KOHTPOJIb

Ne 2

31

[ToBepXHOCTHBIE UHTETPAJIBI
1-ro u 2-ro pona. Porop
BekTOpHOro moys. Gopmyina

Crokca.

13

2/50

32

dopmyna ['aycca-

OcTporpaackoro.

14

2/50

33

DnieMeHTH TEOPHUH ITOJISL.

15

2/50

34

HpI/].SHaKI/I CXOANMOCTH

YUCJIOBEIX PAAOB.

16

2/50

35

PasHOMepHast CXOAVMOCTb
(yHKUHOHANBHEIX PANOB.
NuddepeHuupoBanme U
HHTETPUPOBAHUE
PaBHOMEPHO CXOIALIHXCA

PSLIOB.

17

2/50

Pe#THHT-KOHTPOIb

Ne 3

36

CreneHHBIE PSOBL.
Pasnoxenue 31€MCHTaPHbLIX
¢yHKIMi B CTENICHHBIE

pansl. Pager @ypee.

18

2/50

Bcero 3a 2-if cemecTp

36

108

36/50

Dr3amen (36)

Hannune B AHCHUILINHE

KII/KP

HrToro mo AMCHUINIHNHE

72

72

189

72/50

DK3aM

¢l (63)




Conepkanue JeKIHOHHBIX 3aHATHHI 0 AUCIUIIHHE

Cemectp 1

Paznen 1. Beenenue B aHaJIU3.

UpcoBEIe MHOXKECTBA. UFCIOBEIe (PyHKIVH. IIpesien uncioBoi TOCTIENOBATENBHOCTA. OCHOBHEIC
cBoiictBa mpedenos. IIpenen QyHKIMM B TOUKE W Ha GeckoHeUHOCTH. 1lepBplif U BTOPOH
3aMeudrellbHBle  MpefleNibl.  DeCKOHEUHO  Malybie U 0ECKOHEUHO 6onbuine GYHKIHH.
HenpepbIBHOCT U TOUKH PaspbiBa.

Pazzen 2. Juddepenunanpnoe HCIMCICHAC ¢yHKIuii oHOil MepeMeHHO.

OmpejienieHye  IIPOM3BOTHOM. leoMeTpuueckuii U (QU3AUECKUM CM]’:»?ICJ'I. Texauka
nuddepeHIpoBaHns. Y paBHEHHE KacarejgpbHOl H HOPMAJH. Juddeperman, [TponspoaHpie
BBICTIHX TOPAAKOB. OCHOBHBIE TEOPEMBI 1 hepeHNHANEHOTO HCHHCIICHIS. [Tpaguno JlotmTas.
®opmyia Teitnopa. Mccnenopanue ynKuil Ha MOHOTOHHOCTD U skeTpeMyMbl, Mceenosanue
(yHKIMi HA BBITYKJIOCTD ¥ TOIKH neperu0a. ACHMIITOTEL ‘

|
Paznen 3. JuddepeHnuaibHoe HCIUCTCHUE GyHKIUH HECKOJIBKHX nepeMéHme.‘?laCTHme
npou3BoRHbIE. TI0HBII nuddepentman. IpoussonHas N0 HATPaBICHAIO 1 rpa,émeHT., HacTHBIC
IPOHU3BO/HEIE BBHICIIIKX HTOPAIKOB ¥ coxuoil pyrxnun. Popmyna Ternopa s yHKUpE JBYX
repeMeHHBIX. DKCTPEMYMBI (YHKIHY ABYX U TPeX IIEPEMCHHBIX. VYenorHRBIN 3:K¢TpeMyM. Meron
MHOKHTeNeH Jlarpamxa. |

Cemectp 2

Paspen 4. HeonpenesienHbie HHTErPaJIbl.

[TepBooOpasHast i HEONPEIECICHHBIH HHTErPAL. TIpocTeiinine MpaBuiia HHTET PHPOBAHILA. Tabnuna
WHTerPaoB. 3aMeHa IepeMeHHOW M WHTICTPHPOBAHHE IO gacTaM. VIHTerpupOBaHUE

PAIHOHANLHBIX APOOEH, TPHrOHOMETPHICCKUX 1 APPAIMOHAIBHBIX BEIPAKCHHH.
|
Pazgex 5. OnpeneneHHbIe HHTErPAJIBL. ;
Ny |
OrmpeseNeRHbIt HHTErpall KaK NP1l HHTCrPATLHBIX CyMM. OCHOBHBIE CBOMCTEA ONIPE/IEIEHHOT0
uHTerpama. Teopema O  CPCAHEM. ®opmyna Herorona-JIcHOHMIIA. 3aMeHA IEPEMEHHOM U
MHTErPAPOBAHHE MO dYacTsM. ['eomeTputeckue 1 dusrdecKue TPHIOKCHHS ONPENCICHHbIX

HHTCIpAJIOB. HecoOcTBeHHbIE HHTEIPAJIDL.

Pa3znen 6. KpaTubie, KpUBOJIMHEHHbIEC H IOBEPXHOCTHDIC HHTETrPAJIbL.

JloiiHoi wHTerpay. BerducIeH1e nBOMHOrO uHTerpana. JBoWHOH I/IH:Ter]ﬁran B IIOJISIPHBIX
koopruBarax. KpHBOIMHCHHEIC WHTCTPAJIDI 1-ro u 2-ro poxa. Popmyna i]._‘pHHa. Tpoitroi
prTerpait. TpoliHoit HHTerpan B ChepuiecKuX KOOpIHHATAX. T10BEpXHOCTHbBIS HHTETpaib! 1-r0 U
2-ro poma. PoTop BEKTOPHOIO IIOJA. dopmyna Crokca. JlMBEPreHINS. jfeopeMaL lNaycca-
OcTporpaickoro. DJIeMEHTHI TCOPHH ILOJIA.



Pasnen 7. Yncenosble  yHKIHOHAILHBIE PABI

ITpu3HaKy CXOAMMOCTH YHCIIOBBIX PSZIOB! MpHU3HAK Jamambepa, paaviKaIbHbIA MPU3HAK K_()H_II/I,
WnTerpanbHbii npu3HaK Koy, Ipu3HaK Jeitonuia. @yHKIMOHAIBHBIC PAMBI. PaBHOMepilaﬂ CXOTUMOCTb,
Teopema Beliepuirpacca 0 PaBHOMEPHO} CXOTMMOCTH PSia, MaXOPUPYEMOTO cxonauﬂ'ﬂMCﬂ[ YYICIIOBBIM
pamoM. TuddeperIpoBanye U UHTErPUPOBAKHE PABHOMCPHO cxonamuxcs panos. CTeneHHbIE PSIEL
Pajuyc cxoaumocTH. Pasiioxkenne s1eMeHTapHbIX dynkmyii B psipl Totnopa. Pt dypse.

Copepxanue NPAKTHYECKUX 3AHATHH 110 AHCIHNIHHE

Cemectp 1

Pasjein 1. Beenenue B aHATH3, |
Upcrosie MHOMXecTBa. Umciossle ¢ymKkumu. Ilpenen YHCITOBOT HOCJ'IeI(OBaTeJ'[BH;(I)CTI/L OcHOBHBIE
cBOiicTBa HpeenoB, IIpenen GpyHKINH B TOYKS 1 Ha GeckoHEeUHOCTH. TIepBbiil U BTOPOj 3aMedaTebHbIE
npeensl. beckoHewHO Majbie U GeckoHeuno Gorplare QyHKIHH. HempepbiBHOCTS 1 TO“leI/I paspeBa.

‘
Pazgen 2. AuddepennuanbHoe HCUNCICHNE $yuxumii onHoR nepeMeHHOM. ;
Onpeesnenyie NPOU3BOLHON. TeoMeTpHUecKyil i (HU3MISCKUA CMBICIL Texunka aud(pepeHUIKPOBAHU.
VpapHeHHe KacaTeNbHON ¥ HOpPMAamu. Juddepennnan. [IponsBoiHbIe BBICIKX nopsakoB. OCHOBHBIE
TeopeMbl U(PGEPEHIHANBHOI0 HCUHCHCHHA. IIpasuno Jlomurass. Popmysa Teiﬁnoﬁa. Hccnenopanue
(yHKIM Ha MOHOTOHHOCTB K 9KCTPEMYMBI. Hccnenosande GyHKINH Ha BBITYKIOCTH ﬂ[ TOUKH ieperuda.
ACUMIITOTEHL |

Paznen 3. {uddepeHnuajabHOE HCIUCTICHHE dynKumil HeCKOJILKHX NepeMenHbIX. |
YactHsle Npou3BofHbIe. T10THBIH mudepenian. [IponssonHas Mo HAMPABJICHUIO U rpaavieHt. HacTHbIe
IPOM3BOMHB{E BBICIIMX TOPSIKOB K cnokuoil dysxnum, Popmyina Teknopa i GyHKIME - IBYX

HepeMeHHBIX. OKCTPEeMYMBI QyHKUHH ABYX M TpexX MEePEeMCHHBIX. VesoHBIA kCTpeMyM. MeTon

MmuOKHTeNeil Jlarparmxa.
Cemectp 2

Pasgen 4. Heonpenenennbie HHTErpajibl. |

IlepBooOpasHast U HEOMPEeNeHHBIA MHTerpal. Ipocrelimue mpaBHIa pHTerpupoBanns. Tabmuua
MHTerpaoB. 3aMeHa TePEMEHHON W MHTCTPHUPOBAHME IO wacTaM. VHTErpupoBaH#e PalMOHANBHBIX
ApobeH, TPUroHOMETPHIECKUX 1 MPPallOBAIbHBIX BBIPKCHUH. *

Pasgen 5. OnpeneneHnbie HHTETPAJIBL. ‘ !

OnpegeneHHpi MHTErpal Kak TpPelen HHTCrPanbHBIX cymM. OCHOBHBIE CBOHCTBA ONPEACNICHHOTO
unrerpana. Teopema o cpefHem. PopMyna Herorona-Jleiibuuria. 3ameHa HepeMeHHOI‘/'Ij ¥ MHTEeTPUpOBatie
o gactam. [eoMeTpuueckie ¥ QU3MyecKuie NPUIOKEHHL OIpeACACHHBIX pHTerpanos. HecoGcTBeHHbIE
HHTETpaIbl. ‘ |
|
Pasnen 6. KpaTabie, KpHBOJMHEHbIC H IOBEPXHOCTHBIE HHTETrpajibl.
| ‘
Jlpoitnoii uHTerpas. BeraucacHue ABOMHOro MHTerpana. J[BOHHOWM HHTErpasl B TOJIAPHBIX. KOOP/MHATAX.
KpHBOIHMHEHHBIE MHTETPAIBI 1-ro u 2-ro pona. ®opmyna ['puHa. Tpotinoi I/IHTeI‘paJ'I.E TpolHci rHTErpan



B chepryuecKuX KOOpMHATAX. TloBepXHOCTHbIE MHTETpansl 1-ro u 2-ro pofa. PoTop BEKTOPHOIO MO
®opmyna CTokea. [iuBepreHius. Teopema ['aycca-OcTporpafickoro. DNeMEHTHI TEOPUH TIOJIA.

Pasznen 7. UncjaoBbie H QYHKIHOHATLHBIE PA/BI

[Ipu3HAKK CXOTUMOCTH YHCIIOBBIX PSIOB: NPU3HAK Tanambepa, pazyKanbHbII NpU3HAK K.oum,
UsrerpabHblii mpu3Hak Kom, MPU3HAK Jleitbunna. @yHKIHOHAIBHBIC PARDL. PaBHOMepHAA CXOZMMOCTS.
Teopema Beiiepmrpacca 0 PaBHOMEPHOH CXOIMMOCTH Psifa, MaXKOPUPYEMOTO CXONAMMMCS UHCTI0BBIM
panom. JluddepeHrMpoBanHye 1 MHTerpHpPOBAHHE PABHOMEPHO CXOASIMXCA PALOB. ClhreneHHme PARBL.
Pajuyc cxoauMocTH. PasiojkeHe 3neMeHTApHbIX (PYHKIMHA B PATIBL Taitmopa. Panst (I)y]ﬁbe. ‘

5. OBPA3OBATEJBHBIE TEXHOJIOTHH

. i
B nperofaBaHiy JUCIAMUIAHE! «MaTeMaTHeCkuit AHATH3» UCTIONB3YIOTCs pasHoO0pasHeIe ‘
06pa3oBATENBHBIC TEXHONOTHH, Kak TPalHIMOHHEIC, TaK ¥ C IPAMEHeHYeM aKTHBHBIX  HHTEPAKTUBHBIX
METOZIOB O0yUYEHHS.

- MlurepaxTuBHAs JEKIMA (110 BCEM TEMaM);

- I'pynmnosas qUCKYCCHS (1o BCEM TEMaM);

- AHanus cHTyaLHH (o BceM TeMaMm);

- IlpuMeHeHre UMATANMOHHBIX Mojieeit (o BceM TeMaM );
- Pasbop KOHKpPETHBIX cuTyauuii (1Mo BceMm TEMaM).

6. OIEHOYHBIE CPEACTBA IS TEKYIOETO KOHTPOJISL !
YCIIEBAE-MOCTH, POMEXYTOUYHON ATTECTALIAA [0 UTOrAM OCBOEHU
JTUCTIAIUINHBL 1 VYEBHO-METOAUYECKOE OBECHEYEHUE CAM()CTOHT]EJIBHOﬁ
PABOTHI CTYAEHTOB

TEKYIIH KOHTPOJIb YCHEBAEMOCTHA

6.1. KonTpoabubie padoThI:
Peiitaar-kouTpos Nel (1-i ceMecTp)

1. BBIUucIuTh Ipeiell Hocae10BaTeIbHOCTH.

3 13
lim (n+1)" +(n-1)

gy =¥ n —3n

a

7 1-2n
. [ 4n® +4n-1
P 4 2043
e\ 4p” +2n+
6) n n _
7. BpI9mCyiTh IIPe/Ieibl )y HKII:

o oxP —4x? -3x+18
lim—; >
a) x=3 x7 — 5x° + 3x + 94,




. A9+2x -5
lim

6) x—=0 é\/; D .
arcsin 2x

lim
o In(e—x)-1.

1im[l REALTES
2

F) x—0

. Einx »
4. CpaBHETH GECKOHEUHO MAIYIO BEIHYUHY plx)=e | elx)=x

Ep_n_x—f)OH

Peiituar-kouTpoas Ne2 (1-i cemecTp)

y=1In4 1+igx
1 1—-tgx ()7

1 arctg«/;
y= (cos—f—) ,
2. X A

x =lIntgt
po L ,
3. sin® ¢ Ve =7

X bl
arctg = =In(x* +y*?) '
4' y y . y,\‘ _?

—cos* (1—];')3 dy B ‘)

5 Y€ ;
6. CocTaBuTh YPABHEHUE KxacarenbHOH 1 HOPMAIIA K rpadrky QyHKIAA
y= 1
3x+2 pTouke 0
2x°
y=—7
7. Uccnenosarh (yHKIAO x* +1 g nocTpouts ee rpadux.

PeiiTHHI-KOBTPOJb Ne 3 (1-i ceMecTp).

z=In(x-y)
d:
— 42 2 J _ it —E
Tamo: 2=% ¥V 4% rpe x =M1, Y =€  Haitrn 9 .
1n(0,09° +0,99° )
x> +xy—y’ ~9y+6x-35

1. Haitty muddepeHIman BTOPOro mopsaika oT HyHKIUHR

BBMUCIUTD HDI/I6J'II/I)KGHH[O

WcenenosaTh Ha OKCTPEMYM dYHKIUIO a

1A T g

_ 2 2 |
Haiiti manbolpliee 1 Ha¥MeHbIICE 3HAUCHMA hyHKIINH z=x"+y —XYHITY 4

D: x=0, y=0, x+y=-3

obnacT
6. Hammcarb ypaBHEHHE KacareabHOM INIOCKOCTHA W HOpMali K MOBEPXHOCTH

43yt —4z =15 oo M(2-3;2)




Tunosoii pacuer Nel «Bpenenue B aHAIAI (1-i1 cemecTp)

2-3n’ _ﬁg

im :
1. IlokazaTs, ur0 "~ 4+ 5n 5
7. BRIUMCAATE Ipeaell NOcIe/I0BaTeIBHOCTH.

(n+1) +(n-1)

*) H—)uﬂ n ,_.3n

lim n\/—+\/32nm |
"*w(ﬁ+ﬁr}ﬂrtf
luni/—(\/_ (- )

B) n—swe
3+64+9+...+3n
lim ,
1") ] n-+4 .

2 1-2n
C(4n° +4n-1
e
= 4n* +2n+3
3. BerumcauTh Opeenbl byHKIHii:

fim > —4x* =3x+18
a) *7 X 5% +3x+9 .
lim\,ﬂ9+2x-5
6) x>0 3\/;_2 K
lim arcsin 2x
25 = In(e - x) —1_;

cos3x —COosSX

lim 5
I,') AR Ig 2x

lim rg!3"‘f’t -3)
‘} s 3cos(3xf2 ] .

3

I
, 5 % In(l+g? 3x)
lm& —sin
=y
e) 2 .

4. CpapHUTE OECKOHEYHO MaNYIO BETUIHIY px)=e

C

a(x)=x

ERKx—)Q

Tunopoit pacaer Ne2 «IIpou3BOIHAN H €€ npuioskenms (1-i ceMecIp)

Hatitu mpou3BoHbe QyHKIAH:

wlarcr —Inﬂ’“x
1_y 2 g 1-x

|-




16
X

x = arcigl

J1+1¢°
gh= i ———

3. 41

4. x2+y2=€

)
m‘crgj—
X

.

5. Haiitn mudidepentman Gy HKIMR Y= ‘/; —(1+x)arcig ‘/; )
6. CocTapiTh YDABHEHHE KacaTeNbHOi ¥ HOpMAanu K rpaduky QyHKIHY

+9

y=—"7 =
1-5x B TOUKE X =1

_ (x+1)°

7. UccaenoBarth (v HKIMIO x~2 y DoCTPOATE €€ TpaduK.

TumnoBoii pacuer Ne3
«JIuddepennmaibHoe peuneaeane GyHKIMI HeCKOILKHX

nepeMeHabIx» (1-i cemMecTp)

1. Haiitu muddepeHIpaT TepBoro mopsaka or GyHKIHA z=In(x-y),

dz

2 2 & =
Jlago: 2=% *Y +XY rpe X =87, y:e;.Haﬁm dt |

G

n(0,09° +0.99°)

BrrupcnuTh IpUOINIKEHHO .

MccneoBark Ha 3KCTPEMYM GYHKLHIO “

=—x>+xy—-y’ -9y+6x-35

ook

2 2 , et}
Haiiti HapbobiIee 3HaueHne (yHKIUA z=x"+y —xy+X+Y 5 o6macrn D * 0,

y=0, x+y=-3

6. Hanmcarb YpaBHCHUC KacaTeJILHOMN MITOCKOCTH K MMOBEPXHOCTH

X +3y% -4zt =15,

TOUYKEC

M(2;-3;2) |

e

© %0 N o

10.
I,
12.
i3,
14.

TEMBI CPC (1-ii cemecTp)
YpcioBBIe MHOKECTBA. YUCITOBBIE (YHKIAH. TIpeaes YHCIOBOH IOCAEN0BATENLHOCTH.
OcHOBHBIE CBOMCTBA IIPEISIIOB.
TIpenen QYHKIUY B TOYKe ¥ Ha OSCKOHCUHOCTH.
[epBEiii ¥ BTOPO# 3aMEYATCIEHBIE TIPEACIDL.
BeckOHEUHO Majble ¥ OeCKOHETHO Gonpmme GHYHKIUN.
HenpepsIBHOCTb B TOYKH PA3PEIBA.
Ormpe/ieieHAe IIPOU3BOIHOM. TeoMeTpuuecKuii ¥ (HU3UUecKuii CMBICIL.
Texuuka mudHepeHIEPOBAHII.
VpaBHEHHE KACATeIbHON H HOPMAIIH.
Tuddepenuna. [PON3BOJHBIC BLICIIMX TOPIIKOB.
OcroBHBIE TeopeMb! Au(Q(epeHIHATEHOTO HCTHCICHHA.
[IpaBmiIo JlonmuTais.
dopmyna Tatisopa.
Vccienopanne GyHKuif Ha MOHOTOHHOCTD U OKCTPEMYMBL.
Uccnenopanue GyHKIHI Ha BLITYKIOCTH ¥ TOUKH neperuda.




15. ACHMIITOTEL

16. UacTHBIE Tpon3BoHbIE. [TOIHEIN muddepenman

17. ITpor3BOAHA 10 HAIPABICHUIO ¥ TPAIMCHT.

18. YacTHbIe TPOU3BOIHBIC BHICITHX IOPAIKOB H CHoKHOH (HYHKITAN,
19. ®opmya Taiinopa s QyHKIHY JBYX TEPEMEHHBIX.

20. DxerpeMyMBbl QYHKIIMH JBYX IMCPEMCHHBIX.

21. VcmoBHEIH DKCTPEMYM.

BOIPOCKHI K DK3AMEHY (1 cemectp)

1. Tlpemen mocae10BaTENbHOCTH. (CBoiicTBa IIPEAEIOB.

2. Hucno e.

3. Ilpenen GyHKIIMH B TOUKS ¥ HA GeckoneunocT. ColicTRA IIPEJIEIIOB.
4

5

[lepBolil 3aMeYATENBHBIA PSS,
BeckoHedro 0onplime 1 OeCKOHEYHO MAJIBIC dyuxipm, CpasHenue 6ECKOHEYH)
MaJIbIX.
6. HenpepbBHOCTE. TOUKM pa3pbiBa U X xnaccrhuKasl.
7. CpoiicTBa (yHKIHH, HEIPEPHBHEIX HA OTPE3KC.
8. OrnpeeneHue IPOU3BOJHON. TeomeTpuueckuil ¥ QUIMIECKHUIA CMBICIL.
9. Vpapuenue kacarenbHoil. JJupdepeHmman hYHKITAU.
10. Jlorapudmuueckoe audhepeHnpoBaHue.
11. TlpousBoHas mapaMeTpuueckyl ¥ HEABHO sanaHHON QYHKIHA,
12. Tlpasmio Jlonwurais.
13. ITpou3BOHbIE BLICIIKX OPSIKOB. dopmyna JleOHuUA,
14. Paznoxenye GyHKIAH 110 popmyie Teitnopa.
15. Ucenemopanne GyHKIMI Ha MOHOTOHHOCTD 1 3KCTPEMYMBI.
16. Uccnenopanme GyHKIHIL HA BRITYKIOCTD ¥ TOTKH reperuda.
17. AcumnToTsl rpaduxa GYHKIHN.
18. O6mas cxema uecieloBanus (YHKIHY U HOCTPOCHHS rpaduka.
19. Uactable por3BoHbIe. TTonHbIH nudbepennmal.
20. TIpou3BOHAS TI0 HAPABICHWUIO ¥ TPAINCHT.
91. DxcTpeMyMBbl QYHKITHHA JIBYX U TPEX MCPEMOHHbIX.
272. VeIoBHEIHR 9KCTPEMYM.

Peiituar-KouTpoab _Ne 1 (2-# cemecTp)

HaiiTi HETEerpaIbl:

ji/;?_j{i , Inx dx

1 Jx 5 x(1—1n’ x)
Gx—Ddx
3 U Ax +2x 42 4 Jr20e™ dx

PeiiTHHr-KOHTPOIL Ne 2 (2-it ceMecTp)




| jsin2 x-cos’ xdx

—

_[ dx
24C08X :
dx

By B vy

5. jcos%dx: 3.

4.

5. Haiits mwiomank Qurypol, OTPAHUYUCHHON JTHHUEH, 3a7aHHOH B MOJSIPHEIX KOOPIAHATAX
r =4cosdp

_ [ A 2
6. HajiT ey JYTH JTUHAN y=vl-x +arccosxsogxgg/9.

x = a(t —sint)
y = a(l —cost)

0<t<L2r
7. HaiiTi MHY JyTA

PeiiTuar-KoHTpoJb Ne 3 (2-ii cemecTp)

1. BRaycInTh JABOVHOM UHTEIpall  OT dyaKma ( X 2+yN2 Y2 1O KPYTY Damivca 2 ¢ LeHTPOM
B HauaJie KOOpAHHAT. ‘ |
9. BRIUHCIUTH TPOHHOM HATETPAIl OT GhYHKIAR (x/2+y"2+7/\2) 1o mapy pamguyca 1 ¢ meHTpoM B

Havaie KOOPAUHAT. \

3. Haiits paboTy BEKTOPHOIO NOJIA F=(x+ty)2i+ (x2-Y 2) ], 3aTpadcHHYIO Ha
HepEeMEIIEHIE MaTepHAIBEHON TOUKH OT IOJIOIKEHHUS M@2.0) K nonosxernio N (0,3 ) BIOIb

mmmm L (x72/4) + (v2/9)=1.

4. Haiitu TpKYJIAIUAI0 CHIIOBOTO TIOJI F={(x+ty)2 ;-(x2+Vy 2} pgomb xourypal,
SRISIOIIErocs IePUMETPOM  TPEYTONBHHAKA € pepmuHamu A(=3.-2). B (1.0).C (0, 4).
TlpuMeHHTS JBa crocoba: HemocpeICTBEHHOE HHTETPUPOBAHUC 1 opmyna I'puna,
Hanpasnenue 00xo/1a — 110 yacOBOIl CTPENIKE.

5 VGemurhes, uro mone F = (x—v)i-(x—2y)] DOTCHIHAIHHO B HAWTH ero IMoTeHIal.

Tunosoii pacuer Nel (2-H ceMecTp)
1. Haitfru unTErpabl, HCIOJIBL3YIO JMUHEHHYIO 3aMECHY nepeMe~HH()n
I 3dx [ 3dx dx |
___4_.—-——— t a2 ! 2
2 " €08 2(7 - 5x) . 6) \/—Z-x 6. j jsm 3x-c0s Sxdxl

4x* +12x+25 ;1)
2. Haiita I/IHTeJdeJ'II:I I/ICHOJ‘IBS}'IO [TOIXOJAIILY IO 3aMESHY nepeMeHHOH



(x —sinx)dx (4x +1)dx 3dx

3xdx
)jzx _5. . 6) «/x +2C08X . ) Vx? +2x+2 . . 1) «/5—9"

3. HaiiTi WHTETPaB], HCTOIB3YI0 HOpMYITy HHTETPUPOBAHHA {10 YACTIM

j(4x 1)008 2% ; 6) j ( 4x)€_2xdx I (2x+x3 )ﬂrcrg—dx. )j 1n().x+t))a[;

o (2x+9)"

a)
4 Haiity HHTETPANBI OT paI.II/IOHaJIBHBIX GbyHKumi
xt +3x% +x2 +21x-24 x} +31x% 4+37x-5
I e e
@+d?+5) g7 G- 5)(x +1)

a)

5. HaiiTu MHTETpabl, CBEAA MX K HHTCTpAIaM OT pauuoHanb
3¢ —6e" +4 dx
PR . S

HBIX QYHKIHH

a)” € =3"+2  ;0) 8 — 4sinx+7c0SX

3
(25-x2) ax
BuIUHCIHATE UHTCIPAIL C IIOMOIIBIO TpI/IFOHOMeTpH‘{GCKOﬁ MoJCTaHOBKH '|.

Tunogoii pacyer Ne2 (2-i cemecTp)

j‘ 3dx _[ x> dx
1. Nx24+2x+2 x/_-g;:;
f dx
3. x(1-1n* x) ; 4 j(l+2x)ezx dx;
Jl—nifix . jx-arctg%dx;
B dx I 2x+3
7 I xt—x? g Y x*+3x-10

1+ i j.sm2 x-cos’ xdx,

] j- dx |
11. .[COS de- 12. 2+cosX ;

- dx
13. J.x2\/:¥ix2dx; 14.Ix\}x2-9.

>

TunoBoii pacuer Ne3 (2-# cemMecTp)

1-¢
j - dx
N 2l+e’
1. BEIUMCIKTE OIMPENIENCHHBIM HHTETPAT n3
n
j. (1+ x)cosx dx
9. BEUKCINTS OUpeIeIeHHBIA HHTETPa 0 F
| al
wsME Y x*, y=% y52¢,

3. Haiitu moma s QUrypsl, OTpaHUUCHHON JIMH



4. Haittz mromams GUCypEl, OrpaHAYCHHON JIMHICH, 3a/[aHHOH B MOJSIPHBIX KOOPAUHATAX
|
r =4cos4p

=y1—x* +arccosx Q<x<8/9

x = a(t —sint)

5. Halit niuHy OyrH JIKHANA Yy

. 0<t<2n
6. Haittu movHy Oyra y = a(l-cosi)
7. Haiitu 00beM Tena, 00pa3oBaHHOTO BPAIICHICM UTYpBL, OTPAHAYEHHON TMHUAMH

xy=4, y=0, x=1 x=4 yoepyrocu OF,

TEMBI CPC (2-ii cemecTp)

IlepBoo6pasHasi i HEOTPEACICHHBIN HHTErpall.

3aMeHa IEPEMEHHOM B HEOTPEICICHHOM HHTCTPajie.

MHTErpupOBaHHUE IO YaCTsIM.

WHTerpupoBaHUE PAlMOHATBHEIX npobeii.

MHTerpupoBaHie TPArOHOMETPHYCCKUX BBIPaKECHUH.

HTerpupoBaHie HPParriOHATLHbIX BBIPAXCHHH.

Onpe/eneHHpli HHTETPaN KaK HPEICIl AHTerpahHbIX CYMM.

CpoiicTBa OIpe/IeTCHHOTO HHTETpaa. |

. OupeneNeHHblii HATETpai ¢ MEPEMEHHEM BEPXHUM IIPEJIETIOM. L’DopMyna HerotoHa-
JleiiOHMIIA. |

I IS

10. 3amena IEepPeMEHHOH B ONPEACICHHOM HHTEIPaJIC.

11. VaTerpapoBaHue IO YACTAM B OMPE/ICICHHOM HHTETPAIIC. |
12. TeomerpruecKue i QU3NUECKHE IPHIIOKEHHI OMPEHIEICHHOTO WHTErpa/IA.
13. HecoOcTBEHHBIE HHTETPAJIBL. |
14. AGCOMOTHAS U yCIOBHAS CXONUMOCTE HECOOCTBEHHOIO MHTETPAd.

15. Jlpoitmoit narerpan. J[Bo#HOA HATETPAIL B IOJAPHEIX KOOPAWHATAX.

16. Tpoiigo¥ MATETrpal B chepruecKux KOOpANHATAX.

17. KpuBoiauHEHHBIC HHTEIPATIBL 1-ro u 2-ro poja.

18. ®opmyna I'puna. IIoTeHINATBHEIC IO

19. TloBepXHOCTHBIE HHTErpabl 1-ro v 2-ro pona. Teopema Crokca.

20. Teopema I'aycca-OcTporpajckoro.

21. DneMeHTHI TEOPHUH IO

22. Yucnoble pamsl. IIpu3Haky CXOMMMOCTH.

23. PaBHOMEpHAS CXOTUMOCTb (yHKIFOHATBHBIX PAOB.

24. Cremennble psamsl. Psasr @ypse.

BOMPOCHI K DK3AMEHY (2-ii cemectp)

IepBooOpasHas 1 HeOopeICICHHBIA HHTErPal.

3aMeHa HePEMEHHO B HEOTIPEeIeTeHHOM HHTCIpasle.
UHTerpHpOBaHYe [0 YacTsAM B HEONPCACICHHOM HHTETpae.
VHTerpapOBaHue ParjOHaJIbHbIX npoObeit.

VuTerpupoBaHye TPUrOHOMETPAYCCKHIX BBIPKCHUH.

il PP T



WuTterpupoBanue HppanuoHaIbHEIX BEIPAKSHUH.

OmnpeneneHnpIi HHTErpaAN KaK [IPEJENT MHTEIPATBHBIX CYMM.

CBoiiCTBa OIIpENeIICHHOTO HHTETPaa.

OmnpenelleHHBI MHTErpaj C IEpPeMeHHbIM BepxHuM npenenoM. Dopmyrna HeoToHa-
JeiiGauma.

N® 80 =) &x

10. 3amena mepeMEeHHON B OIPEIETICHHOM HHTETPaE.
11. MUaTerpupoBanue mo 4acTaM B ONPELNEIIEHHOM HHTErpale.
12. 'eomeTpuveckue U GU3NUYECKUE TIPUIOKEHUS OIIPEAEIIEHHOTO I/IHTerpaﬁa.
13. TIpuGmiskeHHOE BRIYUCIICHUE ONPECIIEHHOTO HATErpata
14. HecoOGCcTBEHHBIE HHTEIPAIBL
15. AGCOMIOTHAS ¥ YCJIOBHAS CXOANMOCTE HECOOCTBEHHOTO HHTErpaa.
16..JIoitHoit unTerpai. /[BoitHol HHTETpaN B MOJAPHBIX KOOPIWHATAX.
17. TpoitHol MHTETpaN B chepudeckuX KOOpIuHaTax.
18. KpuBonuueiinpie naTErpans! 1-ro u 2-ro poga.
19. ®opmyna ['puna. [loTeHURANIBHBIE OIS,
20. [ToBepxHOCTHBIC HHTErpaibl 1-ro u 2-ro pona. Teopema Crokca.
21. Teopema I'aycca-Octporpanckoro.
22. DNeMEeHTHI TEOPUH MO,
23. Yucnosele psajibl. [Ipu3HaAKYT CXOTUMOCTH.
24. PaBHOMEpHAS CXOAUMOCTH (PYHKIIHOHATBHBIX PAIOB.
25. Crenennsie psaapl. Paaer Oypee.

|
®oHJ OUEHOYHbIX CPeJCTB ISl [POBEACHHS ATTECTAIMH YPOBHA
c)OPMHPOBAHHOCTH KOMIETeHNMH o0ydyaloumuxcs N0 JACUANIHHE
odopmisieTcsl OTAEJIBHBIM A0KYMEHTOM.

7. YYEBHO-METOJAYECKOE W WH®OPMALMOHHOE OBECHEYEHHUE
TUCHUILIAHBI |

7.1. Knurootecne4ennocTL

KHUT'OOBECHHEYEHHOCTD

Tox
HaumenoBanue JuTepaTrypbhi: aBTO |
paTyp P, B TR KoaunuecTBo Hammame B
HAa3BAHUE, BUI H3JAHUH, H31ATEJILCTEO ; L,
, BHJX U3 s H3]1 - IK3EMILISIPOB »J1eKTPOHHOI

H31aHus B

ondmotexe Bal'y
ondauorexe Bal'y | !




®rocC BO

B COOTBETCTBUH C

2 3

OcHoBHas1 IUTEPATYPA

. 3aJa9HUK I10 BEBICIIICH MATEMATHKE:!

Vye6moe mocobme /  B.C.
umnaues. - 10-e w3x., crep. - M.:
HULl UH®PA-M, 2015. - 304 c.:

60x90 1/16. - (Bricmee
obpasopanue). ISBN 978-5-16-
010071-5.

2015

hitp://www.stu dentlibrar
y.ru/book/ISBN9785922
109796.html

. Maremaruka: YaeOHoe mocodue /

Tarmnos 0. M., Hukonosa H. B.,
Hypuesa C. H., Ilox pex. XKypberko
JI. H., Huxonosoit I'. A. - M.: HULL
UH®PA-M, 2016. - 496 c.: 60x90

http://www.studentlibrar

1/16. - (Bricimee o6pasoBaHue: 2019 y.ru/lic;)okj.‘lSB.N978-»922
Bakanaspuar) ISBN 978-5-16- 109796 htrol
010118-7
. Bricmas maremaruka. Tom 1
DIeKTPOHHEIN pecype] : yi.
nocobue / H.U. Jlo6kosa, 10.1. hitp:/ /WWW studentlibrar
Maxcumos, 10.A. XBaros.- M. 2015 y.ru/bpok/ISBN9'785392
[pocmexr, 2015. - 121625.html
ISBN9785392121625
JlononuTeILHAS JIUTEPATYpa
. Maremarnka, COOPHHK 3ajia4 IO hitp://www.studentlibra
yIyOnEHHOMY Kypcy ry?,ru/book:/ISBN97859
[Jnextponnbiii pecype] / B.A. 96328857 html
. . 2015
Bymax [u mp.]; mom pen. M.B.
denorora. - M.: BUHOM, .2015. -
ISBN9785996328857
h‘imjtp://‘www.studentlib
. Bricnrasg MaTeMaTHKa Buﬁonpocq,x 1 o4 :rai'y.m /book/ISBNO7
oTBeTax [DIEeKTPOHHEIA pecypc] 2 53 92143726 html




yyebHOe mocoduc / JLB.
Kpnmxos, nox pen. B.A. Unbuna. -
M.: IMpocrexT, 2014, -
ISBN97853921437261

3. Bpicmas MareMaThKa [DJIeKTpPOHHBIA

neximif), 2011.- ISBN9785946666220.

httpi//www.studentlib
C.H. .-M. | | :
Y 14C. ' 85946666220.html

7.2. Ileproanyeckue H3AAHUA

7.3. NHTepHET-pECYPCHI

8. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILIAHBI
MATEMATHUYECKUIT AHAJIU3»

o]t peanmzaiuu JAHHOM JVCIUILIHbB] KMEIOTCH criela bHbIE TIOMEIeHUs AT
TIpOBEACHUS 3aQHATHI JIEKIIMOHHOTO TUTA, 3:1H;1|:jr1/1i/’1
njpaKTquCKoro/naGopaTopH_oro TAna, TPYNIOBBIX M I/IH,I[I?/IBI/I)IYEU‘IBHBIX
KOHCYIbTalml, TEKyIIero KOHTPOJT 1 IPOMEIKY TOTHON aTTeCTaI;'l{I/II/I, a TaKxKe

OMEII[CHN S IS CAMOCTOSTEIIEHON PabOTHL. |

[IpaxTuyeckre/nabopaTOPHBIC 3AHATH IPOBOAATCS B &y IUTOPUH 230-3.

|
*[lepedenb HCIIONB3yEMOTO NAIEH3UOHHOTO  IIPOrPaMMHOTO 0GecTieqeHHs:
Microsoft Office. |
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CI._ b
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ITporpaMma paccMOTpeHa M 0100peHa Ha 3ace/iat apenper @Aull

nporokon Ne 1a or26.08.2019 roza. ; P

3aseyrommii xadeznpoii - nom. bypkos B.JI. i

PaGouas [IporpaMMa pPaccMOTpeHa U Of00peHa Ha 3acelaHuH }7‘—166H0-l%/IeTOIlI/I‘IeCKjOﬁZ
KOMHCCHH
ganpasienus _02.03.03 P,

mporoxon Ne { ot 02 reHMang 2019 I‘QHT%-- o
ITpencenareiib KOMUCCHH 3aB. Lca(benboi& QullM -~ # C.M.Apakenss
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JIUCT [IEPEYTBEPXXIEHVA
PABOYE TTPOI'PAMMBI JICITUATIIIAHBL

PaGouas mporpamMma ofo0peHa Ha
TIpoToko 3aceaHus Kaheprl Ne
3apenyromuuii kKadempoit

PaGouas mporpamMma ofo0bpeHa Ha
IIpoToxon 3aceanns Kadeapsl Ne
3apemyroumit kabenpou

PaGouas mporpamMmMa ofo0peHa Ha
IIpoToko 3acefaHus Kaheapsl Ne
Bapeyromuii kadempoit

y4eOHBIN TOX
oT roga
yueOHBIH O
oT roza
yaeOGHBIH rox
oT roma




