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110 HAIIpaBJICHUIO ITOATOTOBKHU

44.03.05 Ileparoruueckoe oOpazoBaHue (C AByMs MPO(UISIMU TOATOTOBKH)

HaIpPaBICHHOCTH (TIPO(HIIBH)

Marematuka u dusuka

®dopma 00ydeHHsI: OUHAs
I'ox mabopa: 2025

Oomras TpynoeMkocTb: 12 3E

Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3) 6

®opma KOHTPOJs | 3adeT ¢ | DK3aMeH Hroro
Bua 3ansiTuid OIIEHKOU
Jlexnun 32 32 64
JlaGopartopHbie
[IpakTnueckue 48 48 96
PykoBOJCTBO: KypcoBble paboThl (mpoekThl) / PT'P
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,35 0,6
KonraktHas pabora 80,25 80,35 160,6
CamocTosTenbHas paboTa 135,75 100 235,75
KonTponb 35,65 35,65
Hroro 216 216 432
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1. Ilean ocBOEHUN TUCIUILIHHDI

Lens ocBoeHus mucuuiuiiH MartemaTudecknii aHann3] m MaremMaTwdecKui aHaau3 2 —
(dbopMHUpOBaHKE TPEACTABICHUI O MOHATHUSIX M METOAAX MaTEMaTHYECKOro aHajiu3a, ero MecTe U
pOJIM B CHCTEME MAaTEMATUYECKHX HAyK, MCIIOJIb30BAaHUM B €CTECTBEHHBIX HAyKaX, B MPUKIAJIHOU
MaTeMaTHuKe U HHPOPMATHKE

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIuCUMIIIMHBL ¥ TOPAaKTUKH, HAa OCBOCHMHM KOTOPBIX Oa3supyeTcs JUCHUILIIMHBI
Marematnueckuit ananu3l u MaremaTudeckuil aHaau3 2. — MIKOJIbHBIA KypC MaT€MaTHKH.

JIMCUMIUIMHEL ¥ IPAKTUKH, 171 KOTOPBIX OCBOEHHWE NUCUUIUIMH MaTtemarnueckuil aHanusl n
MaremaTtrueckuii aHamu3 2 He00X0AUMO Kak MpeecTByomee: - tuddepeHuanbHbie ypaBHEHHS,
TEOpHsl BEpOSITHOCTEH M MareMaThyecKas CTAaTUCTHKa, MCCIeOBaHHE omepanuii, u30paHHbIe
BOIIPOCHI CTOXaCTUYECKOIO aHAJIN34a, JOIIOJIHUTEIbHBIC TTIaBbl aHAJIN3A.

3. Ilinianupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U

HNuauxkaropsl
KOHTpPOJIUpYyeMble
AOCTUKEHU S
KOMIeTEeHIHH N Ilnanupyemsblie pe3yJbTaThl 00yUYeHHSs
(xon 1 KOMMeTeHIUI
(Ko ¥ HAMMEHOBAHUE)
HaWMEHOBAHHE)

1K -18. Crioco6en
OCBauBaTh U
WCTIOJh30BATh
TEOPETUYECKHE
3HAHUS U
MPAKTUYECKHE
YMEHHUS U HaBBIKU
0 MaTeMaTHKE U
¢bu3uke npu
pelieHun
npodeccnoHambHbBIX
3a1aq

[1K-18.1. O6nanaer
0a30BEIMU 3HAHHSIMM,
MOJIy4YEHHBIMU B 00JIaCTH
MaTeMaTHYeCKUX U (MJIH)
€CTECTBEHHBIX HayK.

3HATh: OCHOBEI MAaTEMATHKHU,
BBIYMCIUTEILHOM TEXHUKU U
IpOrpaMMHUpPOBaHUS

YMeTh: NPUMEHSTh 3HaHHUSI OCHOB
MaTEMAaTHUKH, BEIUNCIUTSIbHON TEXHUKU U
IpOrpaMMHUpPOBaHUS

Brnaners: HaBpIKaMKu MPUMEHEHUS 3HAHUI
OCHOB MaTeMaTHKH, BEIYMCIINTEIIFHON
TEXHUKH U POTPAMMUPOBAHUS

[1K-18.2. Y™meer pemaTsb
CTaHJapTHHIE
npodeccuoHanbHbIe
3aJ]auu C MPUMEHEHHEM
MaTeMaTU4eCKuX U
€CTeCTBEHHOHAYYHBIX
3HAHUU

3HaTh: TPUHIUIBI pEIICHUSI CTaHJApTHBIE
npodecCuoHaTbHBIC 33/]a4H C TPUMEHEHHUEM
MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
3HAHUH.

YMeTh: pemaTh CTaHAapTHBIE
npodeCcCuOHABHBIC 3a/1a4U C IPUMEHEHUEM
MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
3HAHUM

Brnanets: HaBbIKaMM pelIeHUsI CTAaHIAPTHBIE
npodeccCuoHaNBHBIC 3a/1a4H ¢ TPUMEHEHUEM
MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
3HAHUH

I1K-18.3 MmeeT HaBBIKK
BBIOOPA METOJIOB PELICHUS
3a1a4 mpodeccuoHaTbHON
NEesITEIbHOCTH Ha OCHOBE
3HAHUM, MOJTYYCHHBIX B

Bnanets HaBbIKaMu paboOTHI € yueOHOM U
3HaTh: NPUHLIMITEI BEIOOpA METO/I0B
perieHus 3a1a4 npopecCuOHaTbLHON
NeSITeIbHOCTH HAa OCHOBE 3HaHUH,




®opmupyeMbie U
KOHTPOJIHpYeMBbIe
KOMIIeTeHIUH
(xom u
HaWMEHOBAHHE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIIM it
(Kox ¥ HAMMEHOBAHUE)

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

o0JacTu MaTeMaTHIECKHIX
1 (W) €CTeCTBEHHBIX

HayK.

MOJTyYSHHBIX B 00JIACTH MAaTEeMaTHYECKUX U
(M1IM) ecTeCTBEHHBIX HaYK.

YMeTb: NpUHLIUIIAMU BIOOpa METOZIOB
pereHus 3a1a4 npopecCuoHaTbHON
JIESTEIbBHOCTH Ha OCHOBE 3HAHUH,
HOJYYEHHBIX B 00J1aCTH MaTeMaTHYECKUX U
(1K) ecTeCTBEHHBIX HayK.

BrnaneTs: HaBbIKaMu BEIOOpA METOJIOB
peleHus 3a1a4 NpopeccuoOHATbHON
JIeSITEJIbHOCTH Ha OCHOBE 3HAHUM,
HOJIy4EHHBIX B 00JIACTH MaTEeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX HAYK




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

5 cemecTp
DopMBbI TEKYLLET0
Monyanb B . HanmeHoBaHMe TeM 3aHATHH Oo0bem, HNHurepakrus, KOHTPOJIH
yueOHoi . banbl (HaMMeHOBaHUe
(paznen) (yueOHOii padoThI) Cemectp q, q,
padoThI OLIEHOYHOI'0
cpeacTsa)
Monynsl. Jlek. 1 DJIEMEHTHI TEOPUH MHOXECTB M MAaTEMaTHUYECKON JIOTUKH. 1 2 -
OcHoBbl TeOpuH | JIek. 2 UwnciioBas 1ocieI0BaTeIbHOCTD U €€ TpeJe 1 2 -
Ipenenon Jlex. 3 penen GyHKIMH 1 2 -
Jlex. 4 HempepsIBHOCTh PYHKIIMK B TOUKE M HA MHOXKECTBE. 1 2 -
Jlek. 5 CBoiicTBa HEMPEPHIBHBIX (QYHKIIUIL.: TeOpeMbl borbiiano- 1 5 -
Ko, Beltepmrpacca.
Jlex. 6 CpaBHeHHEe OECKOHEYHO MaITbIX 1 2 -
Ip.1 Omnpenenenne pyaknun. CriocoOs! 3apanns. CBoMCTBa. 1 5
OCHOBHBIE 2JIeMEHTapHbIe QYHKIUH
Ip.2 [Moctpoenue rpadukos GyHKIUH myTeM aedopManni 1 1 5
c/1BUra rpa)iKoB OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.
I1p.3 Omnpenenenue npejiesia YUCIOBOM MOCIEI0BATEIHHOCTH 1 2
Ip. 4 HeomnpeieneHHOCTE g 1 2
Ip. 5 Heonpenenennoctsp 1% 1 2
Ip. 6 Onpejienenue npesesia GyHKIHH. 2
Ip. 7 HeomnpenenenHocTs % 2
Ip. 8 HccnenoBanne Ha HEIPEPHIBHOCTD (PYHKIMN 2
IIp. 9 Hcmonp30BaHue HEMIPEPHIBHOCTH (PYHKITUH MPH BHIYUCICHUH
npezaenos. ['unepOonnueckne GyHKINH.
Ip. 11 Konrtponbnas pabora
TexHuKa BEIYUCIICHUS TIPEIEIOB. 1 2 20 «OCHOBBI TEOpUH
[PE/ICIIOBY.
CamocrosTenbHast paboTa ¢ OHJIaH-KOHTEHTOM B CUCTEME
Cam Pocnucrant «AHanu3 GOpMyIHPOBKU U JOKA3aTEILCTBO 1 10
' HEKOTOPBIX TeOpeM, chOpMYITUPOBAHHBIX Ha JIEKIUAX 1O
TEOPHH NPEAETOBY




®opMbI TEKYLIETO

Monayab Bun . HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusb, KOHTPOJIH
yueOHoi N banabl (HaMMeHOBaHuUe
(paznen) (yueoHoOii padoThI) Cemectp . .
padoThI OLICHOYHOI'0
cpeacTna)
IIpakTrueckue 3a1anus,
Cam. BeInonHeHe HHIUBUTYaTbHOM paboThI | 5 25 20 o Teme «OCHOBBI
TEOPHUH NPEAEITIOBY
Cam CaMocTosTeNbHOE U3YUEeHNE MaTepualia: oAroToBKa K 5 23
) MPAKTHYECKUM 3aHATHIM, K KOHTPOJIBHOH pabote Nel,
Moyns2. 3anaqu, IPUBOASAIINE K TIOHATHIO POU3BOIHAS. 5
OCHOBBI Jlek.7 Ornpenenenue Mpou3BoIHOMN. ['eOMeTpUYECKUN CMBICIT. 2
g hepeHInaTbH CBs13p MeXIy TUPHEPEHITNPYEMOCTHIO U HETIPEPHIBHOCTHIO
oro 1 Tex.8 [IpaBuna BerurcieHus npon3BogHou. Tabnmma 5 5
MHTETPAILHOIO IIPOU3BOJIHBIX. YPaBHEHHUs KacaTeJIbHON U HOPMAJIX
MCUNCITCHHS Tex.9 Huddepennupyemocts GpyHkuuy, audpdepenuan, 5 2
' MpHOIKEHHBIE BRIYUCIIECHHS ¢ TOMOMIBIO MuddepeHnnana
TTex.10 [IpousBoanas kommozurmn ¢HyHKIwi. [IponzBoanbIe I 5 5
T epeHInalIbl BEICIIHX MOPSIKOB.
[Tpou3BoaHas MOKa3aTeIbHO-CTESIICHHON (QYHKIIUU. 5
Jlek.11 [IponsBoanas GyHKIMM, 3aJaHHON TapaMETPUIECKH 2
OcHOBHBIE TeOpeMbI TUPPepeHIINATEHOTO HCYUCIICHUS: 5
Jlek.12 teopeMma @epma, Teopema Posuis, Teopema Jlarpanxa, 2
teopema Kommm, mpasuio Jlormmrais, popmyna Tefnopa.
Jlex.13 Hccnenoanne GyHKIMA U TOCTpOEHHE TpadKOB 5 2
Tlex.14 AcCUMITOTHI KpHBOH. BeIuncnenne HanbobIIero u 5 2
) HAaWMEHBIIIET0 3HAYEHNH HEMPEPHIBHON (QYHKITUH Ha OTPE3KE
Tex.15 [lepBooOpaznas. HeonpeaeneHHbIi HHTETpaj, CBOUCTBA. 5 5
Ta0nuia MHTETPAJIOB.
Tex.16 WHuTerpupoBanue 1o yacTsM. 3aMeHa TIepeMEHHOHN B 5 5
HEOTIPe/IEJICHHOM MHTErpaJe.
TTp.13 OnpeﬂeneHHve pon3BOAHON. ['eomeTprudeckuil cMbICT 5 5
IPOM3BOIHOM
IIp.14 IIpaBuia BEIYMCIEHUS NPOU3BOAHBIX 5 2




®opMbI TEKYLIETO

Monayab Bun . HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusb, KOHTPOJIH
yueOHoi N banabl (HaMMeHOBaHuUe
(paznen) (yueoHoOii padoThI) Cemectp . .
padoThI OLICHOYHOI'0
cpeacTna)
IIp15 Huddepennmpyemocts dhyHkwm, auddepeHiuan, 5 5
MIPUOIKEHHBIC BRIYUCIICHUS ¢ TTIOMOITBI0 mud dhepeHimana
IIp.16 [TpousBoaHble 00paTHBIX QYHKINH. 5
Ip.17 [Tpon3BoHAsT KOMIIO3UIMU (PYHKITHH. 5 2
Ip.18 ITponsBoanbIe 1 qUQGepeHITNATB BRICIIUX ITOPSIKOB. 5 2
Ip.19 [IponsBoaHAas MOKa3aTENbHO-CTENCHHON (PYHKIINN. 5
[TpousBoaHas QyHKIUH, 3aJaHHON TapaMETPUICCKH 2
I1p.20 PackpriTre HeonpeaeneHHOCTEN ¢ HOMOIIBIO TPaBUIIA 5 5
JlonnTans
I1p.21 ®dopmyna Teitnopa 5 2
Ip.22 5 KonTposbHas pabora
«OCHOBBI
TexHrKa BBIUMCIIEHUS TIPOU3BOIHBIX 2 20
¢ hepeHInanbHOTO
MCUUCIICHHSD)
HccnenoBanne QpyHKIMN HAa BBITYKIIOCTb. 5
Acumnrortsl. [loctpoenue rpadukos 5
I1p.23 Penienue 3a1a4y Ha BEIYKUCIIEHNE HAUMEHBIIIETO U 2
HanOOJIBIIETO 3HAYCHUIN QYHKIIUU
CamocrosTensHast paboTa ¢ OHJIalH-KOHTEHTOM B CHCTEME 5
PocnucranTt «AHanu3 GOpMyIHPOBKU U JOKA3aTEILCTBO 1275
Cawm. HEKOTOPBIX TEOpeM, cHOPMYITUPOBAHHBIX Ha JIEKIUAX 1O '
TG PepeHInATEHOMY UCUUCIICHHIOY.
5 [IpakTuueckue 3amanus,
Cam «OCHOBBI
) BrimonHenne nHAUBUAYATHHONW paboThr No2 25 20 nud depeHInanbHOro
WCUUCIICHHSD»
5 [IpakTuueckue 3amanus
Cam. .
BrinonHenne nHANBUyansHONU paboThr No3 25 10 Ha IIOCTPOECHUE

rpauKoB»




®opMbI TEKYLIETO

Bu . KOHTPOJIs
Monayab o HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusb, P
yueOHoi N banabl (HaMMeHOBaHuUe
(paznen) (yueoHoOii padoThI) Cemectp . .
padoThI OLICHOYHOI'0
cpeacTna)
CaMocTosATeNbHOE H3YUCHNE MaTepralia: IOrOTOBKa K 5
Cawm. . 25
MIPAKTUICCKUM 3aHATHAM, K KOHTPOJIHHOM pabore N2, -,
e, 5 10
ITA 5 0.25
Ip 24 DK3ameH 5 2 100 MToroBslii TECT
Hroro: 216 200/2=

100




6 cemectp

®opMbl TEKYILLEr0

Bun . KOHTPOJIA
Moayas (pa3aen) yueOHO Hami[eH()BaHne TeM 3amsTi Cemectp Obr.em, Bbanawbl Murepakrus, (HaMMeHOBaHHUe

(yueOHOii padoThI) q, q,

padoThI OLICHOYHOI'0

cpeacTBA)

WuTerpupoBanue IpoOHoO-

Jlexl. . 6 2
panMOHATBHBIX (DYHKIHHA

Jlex?2. TpuroHomeTpuyeckue NoACTaHOBKH 6 2

Tex3 WuTerpupoBanue HEKOTOPBIX 6 9

) UPPAIMOHATBHBIX (DYHKIIHIA

3amauv, OPUBOJALIME K IOHSITHIO 6
OIpeIeIIEHHOTO UHTErpaa.

Jlex4. Omnpenenenue u YCIIOBUS 2
CYIIECTBOBaHMSI OIIPEeJICIEHHOTI0
MHTErpasa.

Tlex5. OcHoBHBIE cBoiicTBa. Teopema o 6 9

Mopynb1.OcHOBBI cpeaHeEM
MHTETPaIIbHOTO WuTerpan ¢ mepeMeHHbIM BEPXHUM 6
VCYUCIICHHS Jlex6 npeaenom.  ®opmyna  HerotoHa-

JleitOHunA.

TexT. ITpunoxxenus OIIPENEIEHHOTO 6 9
MHTErpasa.
Heco6ctBennbie unterpansl [ u 11 6

Jlek8. pona. BeruncieHuss HeCOOCTBEHHBIX 2
unrerpanoB I u Il pona.

pl [TepBooOpasHas. Tabmuma 6 5
MHTETPaJIOB

IIp.2 HenocpencTBeHHOE HHTErpUPOBaHKE 6 2
3ameHa NIEPEMEHHON B 6

Ip.3 HEONPeIeTICHHOM WHTErpae. 2

Huter PUPOBAHUC 10 YACTAM




IIp.4

WurterpupoBanue ApoOHO-
palMOHAIBHBIX (DYHKIIMN

IIp.5

Tpuronomerpruyeckue mNOACTAHOBKH.
YHUBEpCaIbHAsI I0JICTAHOBKA.

IIp 6

WNHuTterpupoBanue HEKOTOPBIX
UPPAMOHATBHBIX (DYHKITHIA.

IIp. 7

OnpenieneHHbINl WHTETpal:
ompezaeneHue, cBoiictBa. dDopmyna
Herorona-JleiiOauna

3amMmeHa nepeMeHHoﬁ 104 3HAaKOM
OIMPCACIICHHOI0O MHTCTpajia

IIp. 9

Brlunciennsa: 1oiomaan  INIOCKOU
¢burypsi, JUIMHBI CIpsAMIISIEMO
KpUBOH KpUBOI, obbeMa
KyOHpyemMoro Tena, TJIOIATU
MTOBEPXHOCTH.

IIp. 10

Mexanandeckue IMPUITOKCHUA
OIIPCACIICHHOI'O UHTCTpaJia

ITp. 11

TexHuka VHTEIPUPOBAHUS,
MIPUIIOKEHUS OIIPEJETICHHOT O
WHTErpajia

20

KonrtponbHas pabota
Nel «OCHOBBI
HHTErPaIbHOro
HACUHCIICHUS.

IIp. 12

Brrancnenue HECOOCTBEHHBIX
HHTCI'paJIOB

Cam

CamocTosaTenbHOe U3y4eHue
marepuana: MOJTrOTOBKA K
MPaKTHYECKIM 3aHATHUSM, K
KOHTPOJIbHOM padoTe Nel,

30

Cam.

CamocrosTenbHas paboTa ¢ OHJIANH-
KOHTEHTOM B cucTteMe PocauctaHt
«AHanu3 (bopMyITHPOBKH u
JI0Ka3aTeIbCTBO HEKOTOPBIX TEOPEM,

10




c(OpMyIHPOBAHHBIX Ha JIEKIHAX IO
QG depeHIaTIbHOMY UCUUCICHUIO

Cam

Brinosinenue VHIUBUYJIBHON
paboThr Nel.

10

20

IIpakTuueckue
3a/1aHUs 110 TEME
«OCHOBBI
HUHTETPAJILHOTO
UCUHCITICHUSDY

Monynb 2 Psbl

JIex.9

UucnoBbie psapl.  HeoOxoaumbiii
MIPU3HAK CXOJIUMOCTH pana.
JlocTaTouHble MpU3HAKH CXOOUMOCTH
MOJIOKUTEIbHBIX YUCIOBBIX PSJIOB.

Jlex 10

3Hakouepeayromuecs psaasl. Teopema
JleitbHuna AGCOMIOTHAS U yCIOBHAs
CXOIUMOCTh psiia. OYHKIIMOHAIBHBIE
psazbl. Maxopupyronmi ps.

Jlex 11

[TouneHHOE  WHTErpHUPOBAaHWE |
IuddepeHpoBaHue pAIOB.
Crenennsie  psasl.  PasznmoxeHue
(GyHKLUH B CTENIEHHbIE PSI/IbI.

ITp 13

Brrancnenue CYMMBI YU CJIOBOTO psaa.
Brinonaexnue HeO6XOI[I/IMOFO
IMPpU3HAKa CXOAUMOCTH.

Ip 14

I/ICCJ'IeI[OBaHI/Ie Ha CXOOUMOCTD
3HaKOITOJIOXKUTCIIbHBIX YHCJIOBBIX
paaoB € INOMOMIBKO OOCTATOYHBIX
IMMPU3HAKOB CXOJAUMOCTH.

ITp 15

HccnenoBanne Ha aOCOMIOTHYIO H
YCIIOBHYIO CXOJIMMOCTh
3HAKONEPEMEHHBIX YMCIIOBBIX PSJIOB.

ITp 16

Uccnenosanue Ha CXOIUMOCTDH
(GYHKIIMOHATBHBIX PSIOB.




Ip 17

Paznoxenne  QyHkmuit B psan
Tennopa. WNHurterpupoBanue u
nuddepeHnpoBanue CTENIEHHBIX
PSIOB.

Ip 18

TexHuka YCCIICIOBAHHUS
(YHKIIMOHATBHBIX pSI0B Ha
CXOAUMOCTb.  VIHTerpupoBaHue u
g depeHpoBaHue CTETIEHHBIX
PSLIOB.

20

KonTtponpHas pabora
No2 «Psanw1»

Cam

CamocTosTenbHOe U3y4EHUe
MaTepuana: MOJIFOTOBKA K
MPaKTUYECKIM 3aHATHUSM, K
KOHTPOJIbHOHN pabote Ne2

15

Cam

CamocrosiTenbHas paboTa C OHJIANH-
KOHTEHTOM B cHCTeMe PocaucraHT
«AHanu3 (bopMyITHPOBKH u
JI0Ka3aTeIbCTBO HEKOTOPHIX TEOPEM,
c(OpPMYITHPOBAHHBIX HA JIEKIUSAX IO
T hepeHIMaTIbHOMY UCUUCIEHUIO)

Cam

Brimonaenue
paboThr Ne2

VHIUBUYIBHOMN

10

IIpakTuueckue
3aJaHus, 110 TEME
«Psapm»

Monyinb3

OcHOBBI

g depeHInaTbHOTO
" UHTETPaJIbHOIO
UCYHCIICHUS
byHKIUH
HECKOJIbKUX
IIEPEMEHHBIX

Jlek12

Ob6nacte  ompexaeneHus  (QyHKIUH
HECKOJIbKMX TIepeMEHHBIX. JInHuH
ypoBHs.  YacTHoe M TOJHOE
npupamesne  (QyHKIMA ~ MHOTHX
EePEMEHHBIX

Jlex13

HMuddepeHunpyeMocTsb [Ipenen
(YHKIIUM HECKOJIBKUX IEePEMEHHBIX.
HenpepsiBHOCTS. KacarenpHas
TUIOCKOCTh u HOpMaJTh K
MTOBEPXHOCTH.




Jlex14

Huddepennman byHKIIIH
HECKOJIbKUX TepeMEHHbIX HesBHbBIE
(GYHKIMH OT OJHOW IEepEeMEHHOH M
HEsIBHBIC byHKIIUN MHOTHX
MIEPEMEHHBIX

Jexl15

OKkcTpeMyMbl (PYHKIUI HECKOIBKUX
HNEpEeMEHHBIX. 3a7ayl O HauOOJIbIINX
Y HAUMEHBIIINX 3HAYCHUSX.

Jlex16

[IpousBogHass 1O  HapPaBIICHUIO.
I'paguent

Ip 19

Pemenne 3amay Ha omnpexaeneHue
obmactu  ompeneneHust — QyHKIUH
HECKOJIBKHX HIepEeMEHHBIX,
HaxXO0XJICHUC JIMHUH YPOBH:I.

I1p20

Beruucnenne  npegena  QyHKIuH
HECKOJIbKMX ITEPEMEHHBIX.

Ip 21

HuddepenunansHoe HCYHUCIICHHE
(GYHKIUH HECKOJIBKHUX MEPEMEHHBIX.

[1p.22

VYpaBHEHHs KacaTeIbHOW TMIOCKOCTH
Y HOPMAaJIU K MIOBEPXHOCTH.

I1p.23

HccenenoBanus Ha JKCTPEMYM
(GyHKINH IBYX EpEeMEHHbIX

Ip. 24

Haxoxnenue HanOOIBIIIETO u
HAUMEHBIIIETO 3HAYeHHH (YHKIUU
HECKOJIbKUX MePEMEHHBIX

.Cam

CamocrosTenbHas paboTa ¢ OHJIANH-
KOHTEHTOM B cucTteMe PocauctaHt
«AHanu3 (bopMyITHPOBKH u
JI0Ka3aTeIbCTBO HEKOTOPBIX TEOPEM,
c(OpMYITMPOBAHHBIX Ha JIEKIUAX IO
TEOPHUH MPEJIEIIOB.».

Cam

Brimonnenune VHIUBUYyTbHOMN
pabotsl 3

20

IIpakTuueckue
3aIaHus 10 TEME
«OCHOBBI




TudpepeHInaANTEHOTO
WCUYHUCIICHUS (QDYHKITIH

HECKOJBKUX
MIEPEMEHHBIX)
[cm. 10
[IpomesxyTouHas 0.35

aTTecTanus

Koutpons DK3aMeH 35,65 100 HtoroBeiit TecT

200/2=
Hroro: 216 100

Cxema pacyeTa HTOr0BOI0 0aJ1J1a: TEKYIIMH PEHTHHT (BCE 3aHATHS M IPOMEKYTOUYHBIE TECTHI) + Pe3ynbTaT HTOroBOTO TECTa, MOITyYSHHAS CyMMa JEITUTCS Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3oBaTeabHbIC TEXHOJIOTHMH: HHGOPMAIIMOHHAS JIEKIUS M TMPAKTHYECKUE 3aHATHS B
dopme mpaKTHKyMa.

CamocrosiTenpbHass paboTa CTYACHTOB TpernonaraeT paboTy C OHJIAWH-KOHTCHTOM IS
KOKIOT0 W3 HM3y4aeMbIX B CEMECTpPE pa3AelioB IO TEOPUU MpeneioB U auddepeHIHaTLHOMY
rcurcieHnto. OHIIAMH-KOHTEHTBI COAEpKaT aHAIU3 U JI0Ka3aTeJIbCTBA HEKOTOPBIX TEOPEM, KOTOPHIE
BBU/Iy OTPAaHUYCHHOCTU JIEKIIMOHHOTO BPEMEHU HE MPUBOIMWINCH. B OHJIaH-KOHTEHTHI BKIIOUEHBI
WHTEPAKTUBHBIC 3a/JaHMs, pEIICHHWE KOTOPhIX TpeOdyeT TIIYOOKHMX 3HAHUW TEOPETHYECKOTO
Marepuaa.

CamocrosiTennpHass padboTa CTYACHTOB IIPEAyCMaTpUBaeT TAaKXKE BBIMIOJIHEHHE TpPEX
WHJIUBUIYAJIbHBIX ~JIOMAIIHUX 3a/JIaHUi; TOATOTOBKY K BBINOJHEHUIO JIBYX AayJUTOPHBIX
KOHTPOJIBHBIX pa0OT, K MPAKTUYECKUM 3aHATHSIM, K TECTUPOBAHUIO.

B pucuuminae Tak:ke UCIOIb3YETCs OHJIAH-KOHTEHT Ha miiargopme «Pocaucranr», 4yto
MO3BOJIIET COUETaTh OYHBIC 3aHATUSA U OHJANH-00yudeHHe. CTyIeHTaM MPEeAOoCTaBISIeTCA JOCTYH K
BHUJICOJICKIIMSIM, UHTEPAKTUBHBIM TPEHAKEPAM, TECTaM W JIPYTHMM OHJAWH-MaTepuaiaM, KOTOpPbIE
MOMOTal0T YIyOUTh MOHMMAaHKE TEOPETHUECKOT0 MaTepuaia U 0TpaboTaTh MPAKTHUYECKHUE HABBIKU.

6. MeToauyeckne yKa3aHHus 110 OCBOCHHUIO 1M CUMILIHHBI

Jy1st TOro, 4TOOBI OCBOUTH JUCHHUILIMHY HEOOXOAUMO MOCEIIATh JICKIIUU, TaK KaK JIEKIIUH 110
«MaremaTH4ecKOMy aHalIU3y» MO3BOJISIIOT [J1aTh CBS3aHHOE, IOCIEIOBATEIIBHOE W3JI0KEHUE
Marepuaia, COOOIIUTh CIYIIATEeNIM OCHOBHOE COJIEpXKaHUE IIpeaMeTa B  LIEIOCTHOM,
CHUCTEMaTU3UPOBAHHOM BUJIE.

[Ipu KOHCIIEKTUPOBAHUH JIEKIIMI CTYJeHTaM HEOOXOAMMO U3JIaraTh yCIbIIIaHHBIN MaTepuann
KpaTKO, CBOUMH CJIOBaMHM, oOpaliiasi BHUMaHKe, Ha JIOTUKY U3JI0KEHUS MaTepuia, apryMeHTAIHI0 1
puBOAUMBIC MpuMepbl. He00X01MMO BBIICIATH BaXKHBIE MECTa B CBOMX 3amucsaX. Eciu HEMOHSATHBI
KaKne-Tu00 MOMEHTHI, HEOOXOIMMO 3aMUChIBaTh CBOM BOMPOCHI, MOCTAPATHCS HAWTH OTBET HA HUX
CaMOCTOSITENIbHO. EClii caMOCTOSTENbHO HE YJajloCh pa3o0paThCsi B MaTepualie, BIOCIEICTBUU
HeoOXoauMo MO0 Ha CIeAYIONIeH JEeKIUH, TM00 Ha MPAKTUYECKOM 3aHATUU WIU KOHCYIbTAIlluU
00paTUTbCS K BEIyIIEMY TMPENOJaBaTeIl0 3a pPa3bsCHEHUSIMH. YCIIENTHOE OCBOCHHE Kypca
MPEAIoNaracT akTUBHOE, TBOPYECKOE YYacCTHUE CTYIAEHTA IIyTeM IUIAaHOMEPHOM, ITOBCEIHEBHOM
paboTel. JICKIIMOHHBIN MaTepuan CielyeT IpOCMaTpUBATh B TOT ke JIeHb. Kaxaas Tema umMeeT CBOu
cneruuveckre TEPMUHBI U OTIpeieNieHUs. Y CBOCHHE MaTepHralia He0OX0IUMO HAUMHATh C YCBOCHUS
9TUX MOHATHH. Ecnu kakoe-nnbo MOHSATHE BBI3BIBAET 3aTPYAHEHHUS, HEOOXOIUMO TTOCMOTPEThH €ro
CyTh U cojiepkanue B cnoBape (MHTepHeTe), BBIMKUCATh €r0 3HaYeHHE B TETPA/lb JJIsl OJTOTOBKU K
3aHsATUAM. [lpm monaroroBke wmartepuana HEOOXOAMMO OOpamaTh BHUMAaHHE HAa TOYHOCTH
oTpefieNieHuH, MOCIeI0BAaTeIbHOCTh U3YUEHUS MaTepraia, apryMeHTalllui0, COOCTBEHHbIE TPUMEPHI,
aHAJIN3 KOHKPETHBIX CUTyalni. Kaxk1yro Heelno peKOMEHAYETCSl OTBOAUTD BPEMsI 111 TOBTOPEHUS
MPOMJAEHHOI0 MaTepuaia, IpoBEPSs CBOU 3HAHUS, YMEHUS U HABBIKU.

N3ydyenne aucuumuimabl  «MaTeMaTHYeCKU — aHaIu3»  OpEAnoyiaraeT  IMOCEIICHUe
0o0ydJaromUMUCs HE TOJNBKO JEKIWH, HO W MpaKkTU4YecKuX 3aHsATuil. [IpakTudeckue 3aHATHS CO
CTyJA€HTaMH TNpeAHA3HAYEHbl JJISI TPOBEPKH YCBOEHUS MMH TEOPETHYECKOrO0 MaTepuasna
JUCUUIIIMHBL. OCHOBHBIE LEIM MPAKTUUYECKUX 3aHATUM: - 3aKPENUTh OCHOBBI MAaTEMaTHYE€CKOTO
aHaJIN3a; - MPOBEPUTHh YPOBEHb YCBOCHHS U MOHUMAHUS CTYIEHTAMHA BOIIPOCOB, PACCMOTPEHHBIX HA
JEKIUAX M CaMOCTOSATEIBHO MO Y4eOHOU IMTeparype; - BOCHOIHUTH MPOOENbl B MPOMIEHHOM
TEOPETUYECKON 4YacTH Kypca M OKa3aTh MOMOIIb B €ro yCBOEHHWH. Ha MpakTHYECKHX 3aHSATHSIX
pelarTCs 3aauyd U3 pa3zesioB M0 OCHOBHBIM pa3/iellaM MaTeMaTU4YeCKOro a”anusa. B mpouecce
pElIEHHs] TUIIOBBIX 3a7a4 PACKpPBIBAETCSA COJIEpPKAHUE Kypca, M3Y4arOTCS OCHOBBI M CYIIHOCTh
MOHATUN MaTeMaTUYECKOro aHaiu3a. /[l KOHTPOJIA 3HAHUM, MOJTYYEHHBIX B IIPOLIECCE OCBOCHUS
JTUCHUTIIMHBI HA TMPAKTHYECKUX 3aHATHSAX OOyJarouiuecs BBIMOTHSAIOT WHIUBHAYaIbHBIE |
KOHTPOJIbHBIE PabOTHI.



JUi1s1 yCTIEIIHOTO OCBOCHHUS Kypca «MareMaTuyecKuii aHainmu3» Heo0X0AuMa CaMOCTOS TeNIbHAs
pabota. B Hacrosiee Bpemsl akTyalbHBIMM CTAHOBSITCS TpeOOBaHMS K JIMYHBIM KayecTBaM
COBPEMEHHOT'O CTYIEHTa — YMEHHUIO CaMOCTOATEIBbHO TOMOJHATh U OOHOBIATH 3HAHUS, BECTU
CaMOCTOSITENIbHBIA ~ MOMCK ~ HEOOXOAMMOIo  Marepuana, ObITh  TBOPUECKOW  JIMYHOCTBIO.
CamocTosTenbHy0 paboTy 110 OCBOSHUIO JUCHUIIIMHBI 00yJarOIMCS OCYLIECTBIISIOT C IIOMOILBIO
KOHCIIEKTOB JIEKIIUI ¥ MIPAKTUYECKUX 3aHATHH, a TAK)KE C IIOMOILBIO OCHOBHOM M JOIOJHUTEIBHON
JUTEpaTyphl, PEKOMEHIOBAHHOW [UII CaMOCTOSTENbHONH paboTbl. CamocTosTenbHas ydeOHas
NESITEeIbHOCTh  SIBIII€TCA  HEOOXOAMMBIM  yCJIOBHEM  ycmemHoro  oOyudeHus.  MHorue
npodeCCHOHATILHBIE HABBIKH, CIIOCOOHOCTH MBICIUTH M 00001IaTh, AENaTh BBIBOJABI M CTPOUTH
CYXKICHMS, BBICTYNIaTh U CIYLIATh APYTHUX, — BCE ITO Pa3BUBACTCS B IPOLECCE CAMOCTOSATENBHON
pabotsl cryneHtoB. CamocrosdTrenpHass paboTa IO OCBOEHHMIO IUCHUIUIMHBI BKJIIOYAET: -
CaMOCTOSITENIbHOE U3YUYEHHUE Pa3/iesioB; - CAMOIOATOTOBKY (IIPOPabOTKY U MOBTOPEHUE JIEKIIMOHHOTO
MaTepHala 1 MaTeprajia yaeOHUKOB U y4eOHBIX TOCOOMH); - MOATOTOBKY K MPAKTUYECKUM 3aHATHUSM;
- BBIIOJHEHUE WHIUBHIYaJbHBIX palboT; paboTy C OHJIAHH-KOHTEHTOM. PekoMmeHIyeMyro
JIOTIOJTHUTEIIBHYIO JINTEPATYpPy cleayeT popadaThiBaTh OCIIE U3YUEHHS JaHHON TEMbI IO y4EOHUKY
U MaTepuajiaM JEKLUH.



7. OuneHo4YHbIe CpeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kon
KOHTPOJIMPYeMOii HanmeHoBanue

KOMIIeTCeHIIUH OLICHOYHOI0 CPEACTBA

(WJIM ee 4acTH)

Cemectp

5 I1K-18 Kontponbnas padota Nel «OCHOBBI TEOPHH MPEIEIOBY;
[IpakTryeckue 3aganus no Teme «OCHOBBI TEOPUU TPEICIOBY;
Kontponbnas padota Ne2 «OcHOBBI 1udPpepeHIaIbHOTO
WCUUCIICHUS;

[IpakTuueckue 3ananus no reMe «OCHOBBI
mQQepeHIaTbHOTO HCUUCICHUS,

[IpakTuueckue 3ananus no teme «McciaenoBanue GyHKIMN 1
MOCTPOEHHE TPAPUKOBY;

Wroroseiii Tect o kypcey uepes LT.

6 [1K-18 KonTponbnas padora Nel «OcHOBBI HHTETPAJIbHOTO
HCUHCIICHUS.

[IpakTuyeckue 3aganus no Teme «OCHOBBI HHTETPAITBHOTO
VCUHCIICHUS

Kontponbnas padota No2 «Psiap»

[IpakTryeckue 3aganus, no TemMe «Psaab»

[IpakTryeckue 3aganus no Teme «OCHOBBI
nudQepeHInanbHOro UCYUCIeHN (PYHKIIMN HECKOIBKUX
MIEPEMEHHBIX)»

7.2. TunoBbIe 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMBIC AJIA TEKYIEro KOHTPOJIsA

7.2.1. TlpakTnyeckue 3agaHus mo TeMe «OCHOBBI TEOPUH MPeETETOBY.
Ilenp padoThI: NPOBEPUTH TEOPETHYECKHE 3HAHUS H TEXHUKY BbIYHCJICHHUS NPeeIoB
Tunossle npuMepsl 3a1aHUi

_3n—2
2n—-1"

Bapanme 1. [lokasare, uro lim a, =a (ykaszate N(&)). @n g

3ananue 2. BplyuciuTh npeaen YucIoBOM MOCIEA0BATEIIbHOCTH

3 4
3-n)2 +(3+n)? n \5n2+ yon® 41

1) lim - ) lim ©3) | 02 1 2 4y
)n—>oo(3_n)2_(3+n)2 ) n—o0 (n+ ln)m )nl—n)]oon( n“+1+\Vn“-1)

(1. 2 3 n-1 im | 2L
g) lim | —+—+—+..+— | 5)n£)noo
n—o\ 12 K2 p2 n2 n-1
. 2x2 +5x-3
3ananme 3. [lokazars (HallTu 5(8)), gro: _lm ————=-7,

X>-3  x+3



3ananue 4. Jloka3ars uto ¢pyHKIMS f(X) HEpepbIBHA B TOUKE X, (HaiTu 5(&))
f(x) =5x*-1,x, =6.

3aganue 5. BoprauciuTh npenensl GyHKIUN (YUCIOBBIX MOCIIEA0BATEILHOCTEH):

. (x3—2x—1)(x+1) . A1+2x -3 . In(1+sinx) . x2—1
1) lim ) 5 - 2) lim ——————. lim ————— : 4) lim
x=>=1 %, axc _5 X—4 \/;_2 Xx—=0  sin4x Xx=1 Inx
2coszx 1 22X _53x X _oX o
5 lim ————. g lim ——— 5 jm & ",
x—% Insinx * Yx>02x—arctgd3x’ /x>0 gy
% sin 2x b 3x-1 3} 1
: 3,y x4arcsinx : [ 2% X=
im (1-In(Q+ x : lim : lim .
8) )HO( ( ) 9ol T ;10 Jimy — ;

Inx -1 Sinzﬂe

i _ 1
lim | —— : - 1

11) x—>e( «—e j ; 12) XILnQJ‘lCOSSXerarCtg(Xj'

Kpurepun oneHku:
- BepHoe BemonHeHue 80%-100% 3amanuii — ot 16 no 20 6amios;
- BepHoe BbinosiHeHue 60%-79%% 3ananuii - ot 11 mo 15 6anos;
- BepHoe BemonHeHue 40-59% 3amanuii — ot 6 10 10 6amwios;
- BepHoe BbinonHeHne menee 40% 3ananuii - ot 0 10 5 6anos.

7.2.2. TeMbl MUCbMEHHBIX PadoT

Ne i/ Tempbl
1 KonTponbHas padota «OCHOBBI TEOPUU TPEIEIOBY;

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

Kontponbnas pabora BrimrovyaeT B ceOsi 11 3amanuid, 1€BATh U3 KOTOPHIX HA BBIYHUCIICHUE
mpeJena, 1Ba Ha UCCieIoBaHNe Ha HeMpephIBHOCTh (yHKIMI. KoHTponbHas paboTa paccunTana Ha
OJMH aCTPOHOMHUYECKHUH Yac M ABAaTh MUHYT UJIU JBA aKaJEMUYECKUX Yaca.

Kpurepum ouneHku:
- BepHoe BbimonHeHue 80%-100% 3amanuit — ot 16 g0 20 6annoB;
- BepHOe BbmoiHeHue 60%-79%% 3ananwuii - ot 11 no0 15 6aiios;
- BepHoe BbinonHeHue 40-59% 3amanuii - ot 6 10 10 6anos;
- BepHOe BeImoiHeHne Menee 40% 3amanuii - ot 0 10 5 6ayioB.



7.2.3. IlpakTnyeckue 3a1aHus no teme «OcHOBbI AU PepeHINATBLHOT0 HCUHCTEHUSD).
TunoBble NpuMepbI 3aJAHUI
Ileap padoThl: NPOBEPUTH TeOPeTHYECKHUE 3HAHUS M TEXHUKY BbIYHCJICHUS POU3BOJIHBIX

3aganue 1. Haiitu npon3BoAHbBIE CIEAYIOMUX (PYHKIIHIA:

1. y:5x3—2x2—5+§+§/;—5; 2. yzi_iﬁ/xiu_ 2 ;
2 X 2% x? Jx
. . 1-v°
3. y=(1—t2)3|nt+(t2+1)arc3|nt; 4. U=——o:j,
Vi +1
5. _ _COSX 6.y L
ctgx +1 arccos X + tgx
2, X+3
9% (—=)
7. y=5 7 8.y =sin 10X,

9. y= /arcsinx_z; 10. y = arcctgx® -e* ;
X
11. y=2arcsin6x—3|n(2x+\/1—4x2)

12. f(t)=1In (e’t cost +e' sin t) naiitn '(0)+ f(0),
\2+x? .

13. y = (tgx)"*"; 14. y = (arcctgx )"
3ananmue 2. Haiftu mpon3BoiHBIE BTOPOTO MOPSIIKA:
1-x* +3X ., s
a) y=—"—"—), 6) y = X-arcsin “ x — x~ arcsin Xx.
1+2X° =X
3apanue 3. Haiitu mpoussoanyio Y, U3 ypaBHeHHil:
y x—y’
a) 3./y —x+/5=x; o) arctg(x2+y2)=2ln(—j; B) =2.
X Xy
3ananue 4. Haiitu —y JUTSI TApaMEeTPUUYECKH 3aJaHHBIX (DYHKITHIL:
. A2 t
X =asin t —cost, X=3t"—e",
o 0)
y=acost +sin t y=t+e’.
2
3apmanme 5. Hatitn ——- .
dx?
=In{1-t>)
a) ctg(x—y)=xy, 5 {7 h-t')
X = arctgt +1.

3apanue 6. Hancats ypaBHEHHsI KacaTeIbHOW U HOPMAJIA K KPUBON Y = (X + 5)~ V4 —X B TOUKE
(3;8).

. 7
3ananme 7. Hanucate Beipakenue 1 auddepennnana pynkuun Y = cth* (sm x> )+ (X2 - 1) .
3aganue 8. Berancnute NpuOIMKEHHO:

a) Y=+/1+2X mpu Xx=-0,03; 0) C0S&89°.



Kpurepun oneHku:
- BepHoe BbmonHeHue 80%-100% 3amanuit — ot 16 g0 20 6amios;
- BepHoe BeinosHeHue 60%-79%% 3ananuii - ot 11 no 15 6anos;
- BepHoe BeinonHeHue 40-59% 3amanuii — ot 6 10 10 6amwios;
- BepHOe BbinosiHeHne MeHee 40% 3amanuii - ot 0 10 5 6aIoB.

7.2.4. TeMbl NHCbMEHHBIX PadoT

Ne /i Tembl
1 Konrponbnas padora «OcHOBBI Ju(GepeHIINATLHOTO HCUHCICHHUS)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

KonTtponbHast paboTa BKIto4aet B ce0s 5 3aanuii. B mepBoM 3a1aHuu TpeOyeTCs BEIYUCITUTD
MIPOU3BOJIHBIC CIIOKHBIX (PYHKIIMIA, B TOM YHCJIC U MOKa3aTeIbHO CTEICHHONW. Bo BTOpoM 3amanue
TpeOyeTCsl COCTAaBUTh YPaBHEHUS KacaTeIbHOW M HOPMAaJIM K KPUBOM B 3aJ]aHHOM TOYke. B TpeTbeM
3a1aHuu TpeOyeTcs BBIYUCIIUTD MPUOIMKCHHOE 3HAYCHHUE (PYHKIIMH B 33JJAHHOW TOYKE C TTIOMOIIBIO
muddepenimana. B yerBepToM W NATOM 3afaHUAX TPeOyeTcss HAWTH TPOM3BOJHBIC (YHKIIHH,
3aJIaHHBIX ITApaMETPUICCKHU U HesiBHO. KoHTpobHAs paboTa paccunTaHa Ha OJIMH aCTPOHOMUYECKHIA
Yac ¥ IBA/IIaTh MHUHYT WK JBa aKaJICMUYCCKHX Yaca.

Kputepuu onenkmu:
- BepHoe BeinosiHeHune 80%-100% 3ananuii — ot 16 1o 20 6ayos;
- BepHoe BoinoiaHeHne 60%-79%% 3zanannii - ot 11 1o 15 Ganos;
- BepHoe BeinosiHeHue 40-59% 3amannii — ot 6 10 10 6amwios;
- BepHoe BeinosiHeHune MmeHee 40% 3amanuii - ot 0 70 5 6aI0B.

7.2.5. IlpakTuueckue 3aaanus no teme «MccaenoBanne GPyHKIUI 1 TOCTPoeHHE rpadpuKoBy.
Heanb padoThl: NPOBEPUTH TeOPeTHYECKUE 3HAHUS U TEXHUKY OCTPOEeHUsI rpaduKoB
GyHkumi

Tunosbie NpuMepsbI 3aJaHUN
3ananue 1. Haiitn HanGonpye 1 HauMeHbInne 3HaueHus GyHkmun y = (2x —1)°(2x —3)° Ha
otpeske [1;3].
3ananue 2. ViccnenoBars GyHKIMU U TOCTPOUTH TPapUKU:

2 . _2x°=3x?-2x+1
a)y=(2x -1 (2x-3); Oy=x (=8 6)y=""—";

Ax x+3

0 _ _
2)y_(5x+1)2_ )y (x+1)2;e)y In X 3_Lo;c)y=x+arctgx

x=2
Kpurepun onenkmn:

- BepHoe BbimonHeHue 80%-100% 3ananuii — ot 8 1o 10 6amios;
- BepHoe BeImoaHeHue 60%-79%% 3ananwii - ot 6 10 7 6a/LIOB;
- BepHoe BbinmonHeHue 40-59% 3ananuii — ot 4 10 5 6aINIOB;

- BepHoe BeimosiHeHne MmeHee 40% 3amanwii - ot 0 10 3 6aIoB.

7.2.6. IlpakTnyeckue 3a1aHus o TeMe «OCHOBbI HHTETPAJIbLHOT0 HCYHCIECHUS».
Leab padoThi: NPOBEPUTH TeOpeTHYECKUE 3HAHUS U TEXHUKY BbIYHC/JIEHNS HHTErpajaoB



Tunossle npuMepsbl 3a1aHU
3ananue 1. Haiftu HeonpeneneHHbie HHTETpajibl. Pe3ynbTat mpoBeputh nuddepeHImpoBaHHEM:

1)J' )ﬁ%ﬁ“dx; 2) J' e dy : 3).[00{ jdx 4)J‘ x22 (?(6'

3ananme 2. HaliTu HeonpeneaeHHbIC HHTETPAJIBL:

2
1)[%; Z)J'sz—sdx; 3) J'ctg3xdx; 4)_[/:‘17)62; 5)
+4x - NE—X
[ 2 xax; e)j “6 _d; )jx :i’(;de, 8) [ g 3xdx;9) [ (x+3)e* ox;

Sy

10).[ x cos(1—3x) dx ; 11)jarctgfdx 12).[5(In xdx; 13)I ST 5in 2xd; 14)j e dx;
X2 dx ) dx ) 2x-1 _
15) [ cos’ x dx; 16) j 1 jm, 18)j 1dx, 19)
3x+1 ) xdx . ) :
J.x2+5x—3dx’ )I 1+X 2X 3) 2) J.x +x? dx, 22)J-x +8 23)
j" RARENN 25) | - dr : 26) [ /256 — x*dlx; 27)

sin 2 x(1— cos x)

de L+ Ax dx
jm, 28)]de, 29) jm

3aua1me 3. Breraucnutb OIIPCACIICHHBIC NMHTCI'PAJIbI:

2 sin x 1 1+In(x 1) .3
1) | ————dx; 2) [(x2 +&/x)dx: 3 4 2d
)'([1+C082x )-[( ) )il )Lxe x
% J ln2
5) o 6) 8)
£2+cosx J‘wlx +2x+4 e i3+e )
arctg3
dx

; (3tgx +5)sin 2x

4

3ananue 5. [IpunoxxeHus onpeaeieHHOT0 HHTeTpalia

1)BbrumciuTh miomaas GUrypsl, orpaHuueHHol y = (x — 2)3, y = 4x — 8.

2) BeruncnuTh miomaas GUrypbl, OrpaHU4eHHON TMHUSAMU, 33JaHHBIMU YPAaBHEHUSIMHU:

=42 cos® t

{ =2./2sin’t
3) Beruncautsb miomaab GUrypel, orpaHUuYE€HHON JTUHUSAMU, 3a/1aHHBIMA YPaBHEHUSMHU B MOJIIPHBIX
koopauHaTax: I =4c0s3p, r=2 (r=2).

4) BoluncnuTh AMUHY AyTH KPUBOMW, 3aJaHHON ypaBHEHUEM B NMPSMOYTOJIBHOM crcTeMe KOOPAUHAT:
y=lhx, (/3<x<+15) .

5) Beruncauts JIMHY 1yTd KPUBOH, 3a/1aHHOM MapaMeTpu4eCKUMH YpaBHEHHUSIMHU:

X =5(t—sin t)
{y =5(1-cost)
6)BbruucauTh AIMHY AYTM KPUBOM, 3aJaHHON YpaBHEHUEM B MOJISIPHBIX KOOPAMHATAX:
p=3¥" (-n12<p<nl2).
7)Beruncianth 00beM Tena, 00pa3oBaHHOTO BpalmieHueM BOKpYyTr ocu OX Gurypsl, orpaHuueHHON

ux=2 (x>2).

, 0<t<r.



y=—x*+5x—6, y=0.

Kpurepun oneHku:
- BepHoe BbmoaHeHue 80%-100% 3amanuit — ot 16 g0 20 6amios;
- BepHoe BeinosiHeHue 60%-79%% 3amanuii - ot 11 no 15 6anos;
- BepHoe BeimonHeHue 40-59% 3amanuii — ot 6 10 10 6amwios;
- BepHOe BbInosiHeHne MeHee 40% 3amanuii - ot 0 10 5 6amioB

7.2.7. TeMbl NUCbMEHHBIX PadoT

Ne i/ Tembl
2 KoHnTtponbHas pabota «OCHOBBI HHTETPATBLHOTO UCYHCIICHUS.

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA

KonrtponpHast pabGora BkirouaeT B cebs 3 3amanus, B mepBoMm 3amaHuM IpeaiaraeTcs
BBIYUCIIUTH IATh ONPENIEIEHHBIX MHTErpajioB, /Ul BBIUMCIEHUS MHTErpajioB TpeOyeTcsi BbIOpaTh
MeToZ. BTopoe M Tperbe 3aiaHus Ha T€OMETPUYECKHE MPUIIOKEHUS OIPENEICHHOIO MHTerpasa.
KonrtponbHas paboTta paccuMTaHa Ha OJUH acCTPOHOMUYECKMH yac M JABaJlaTh MUHYT WIM JIBa
aKaJeMUYECKHX 4Yaca.

Kputepuu onenkmu:
- BepHoe BeinosiHeHne 80%-100% 3ananuii — ot 16 1o 20 6ayos;
- BepHoe BoInoiaHeHne 60%-79%% 3anannii - ot 11 1o 15 Ganos;
- BepHoe BeinosiHeHune 40-59% 3ananuii - ot 6 10 10 6amios;
- BepHoe BoInoHeHne menee 40% 3ananmii - ot 0 10 5 6amos.

7.2.8 llpakTHyecKkue 3aaHuA M0 TeMe «Psaabi».
Ileap padoThI: NPOBEPUTH TEOPETHYECKUE 3HAHUS M TEXHUKY NPMMEHEHUs PSAA0B 1JIsl
pelIeHHs 32124 MAaTEeMATHYeCKOro0 aHAJIN32

Tunossle NpuMepsbI 3aJaHU
3aganue 1. MccnenoBaTs Ha CXOIMMOCTB:

1
& 2n+3 ® Y ® 3n
a) 6) [ 6) —
nz=: (n+1) Z[Zns—J ’ ;nz
O © n-1 o
2) 0) 37; e) Jn ,
; ;2”‘1(n+1) §n+1oo
© nl n+1 ,
o1c) - 3 . u) S ”;
nin” Z(2n+1j ’ 2

3ananme 2. VMccnenoBaTh 3HaKOUEPEAYIOMIMICS psii HA a6comoTHy}o (YCTIOBHYIO) CXOJUMOCTH:

[e] n 1 . w (_ A\ " .
a) ;(_1) 4y 0) Z( " ; 6) > (=1)" cos —.

n=1 n3 + 1 n=1 5n
3aganme 3. Haiiti 001aCcTh CXOTUMOCTH CTEIICHHOTO Psijia:
24" (x +2)" 2 ~n x"
a) > 0) >
n=1 n + 1 n=1 n!

3ananue 4. Berauciante cymMmMy psijia ¢ TOYHOCTBIO O



$ U o0
Z4"(2n+1)

3apanme S. 3anucats psaj Teinopa i Y = (5 + X )e" 10 CTEIICHSM X.

3apanue 6. BeraucauTs TpUOIMIKEHHO A/ 1,009.

3aganue 7. BeruncnuTe HHTErpai (B34Th TPU HEHYJIEBBIX IEPBBIX YWICHA U ONPENETUTh
1

2
HOTPELIHOCTh 3aMEHBI): I cos X dx.
0

3ananue 8. Permnts quddepenHnmanbaoe ypaBHEHNE IPH 331aHHBIX HAYAJIBHBIX YCIOBUSAX:
y"—ysinx+y=1y(0)=1, y'(0)=2.
3amanne 9. Paznoxuts B psig Oypse dyukmuio f (X ):

a)  f(x)= ,—T<X<m 6 f(x)z{x’ 0<x=To wsx

X
sin—
3

2—Xx, 1<x<2

Kputepuu onenkmu:
- BepHoe BeinosiHeHune 80%-100% 3ananuii — ot 8 no 10 6amios;
- BepHoe BoinoiHeHne 60%-79%% 3aganuii - ot 5.5 1o 7.5 6annos;
- BepHoe BeinosiHeHue 40-59% 3amannii — ot 3 10 5 6aI0B;
- BepHoe BbinoaHeHue menee 40% 3ananuii - ot 0 10 2 6aios.

7.2.9. TeMbl NMCbMEHHBIX PadoT

Ne n/m TeMBI
1 KonTponbHas pabota «Psubi»

KpaTtkoe onucanue u perjiaMeHT BbINOJHEHUSA

Kontponbnas pabGorta Bkiodaer B cebs 3 3amganus. B mepBoM 3amanum TpeOyeTcs
HCCIIeIOBaTh HAa CXOAMMOCTH 4YHMCIOBOM psia. Bo BTopoM 3amanue TpeOyeTcs HccielnoBaTh Ha
CXOJMMOCTbh CTENEHHOHN psn. B Tperbem 3amanuu TpeOyeTcs BBIYMCIUTH. B TpeThem 3agaHuu —
WHTETPUPOBAHUE C MIOMOIIBIO CTENIEHHBIX PSAIOB.

Kputepun onenkmn:
- BepHoe BemoaHeHue 80%-100% 3amanuii — ot 16 10 20 6amios;
- BepHoe BbinonHeHue 60%-79%% 3amanwuii - ot 11 go 15 6anmos;
- BepHoe BbmoiHeHue 40-59% 3amanuii - ot 6 10 10 6amios;
- BepHoe BbimonHeHue menee 40% 3ananuii - ot 0 10 5 6anos.

7.2.10. ITpakTHyeckue 3aganus no reme «JIuddepenuuanbroe ucuncienne GyHKumi
HECKOJBbKHUX MEPEMECHHBIX».
Tunosble NpuMepbI 3a]aHUHI

3x
3ananme 1. Haiitu obnactes onpeneneHust QyHKIUN: Z = %
X—=DY

3ananme 2.  HaiiTu yacTHBIe IPOM3BOIHBIE U YacTHBIE AU epeHnnans! GyHKIUH:

z= ln(y2 —e_x)



3aganme 3.  BEIYMCINTB 3HAUEHUS YACTHBIX IPOM3BOJHBIX [/ (M 0 ), f y' (M 0 ), f. '(M 0) UL

z

z
kuuu f (X, V, Z)= ————= B TOuKe M ,(0; —1;1) ¢ TOYHOCTBIO 10 JBYX 3HAKOB MOCJIE
yH y \/ﬁ 0 bl ] yX
X +y

3aATON.

. 3 5
Baganme 4. Haiitu nonubie muddepenumanst pynkuuu: z = 2x°y —4xy”.
3aganue 5. Haiitu ypaBHEHUs KacaTelbHON INIOCKOCTH U HOPMAJIU K IOBEPXHOCTH

x? +y2 +2z2+6z—4x+8=0 BTouxe MO(Z; 1;—1).

2 2
3aganume 6. Haiitu BTOpBIE YacTHBIE NIPOM3BOAHBIE QYHKIME Z =€ ° .

14 14
YO0equTecsa B TOM, 4TO Z v = Zyxe

_ Y
3aganme 7. [IpoBepuTh, YAOBIECTBOPSET JIM JaHHOMY YpaBHEHHIO (DYHKIMS U = —
X

2 2 2
, 0°u 8u+y28u:

X 0.
O 4 Ox0y oy’

3aganue 8. lccnenoBarh Ha KCTpeMyM PYHKIHIO Z = y\/; -2 y2 —x+14 ).
3aganue 9. Haiitu HauGospllee ¥ HAUMEHbIIEe 3HAaUeHUs QYHKIUU Z = 3x+ Y — Xy B obnactu
D, orpannueHHOM JIMHUSAMU Y = X, ) = 4, x=0.

Kputepuu ounenkmu:
- BepHoe BbinonHeHne 80%-100% 3ananuit — ot 16 g0 20 6anios;
- BepHoe BbmonHeHue 60%-79%% 3amanwuii - ot 11 g0 15 6amios;
- BepHoe BbinonHeHue 40-59% 3amanuii - ot 6 70 10 6amios;
- BepHoe BemonHeHne Mmenee 40% 3anmanuii - ot 0 10 5 6ayoB.

7.2.11. Tect UTOroBLIN N0 Kypcy «MaTremMaTnyeckuii anaansly
(HaumeHoB8aHUe OYEeHOUHO20 cpedcmBa)

Tunosble NpuMepsbI 3a]aHUI
(n+2)%2-(n-2)>2

1.3HaveHue npenena YMCIOBOH MocneoBaTeIbHOCTH lim . paBHO:
n-ow (n+ 3)2
-2
3
2
0
lim (\/n2 -3n+2- n).
2.3HaveHue mpeJielia YHCIOBOM MOCIe0BaTeILHOCTH "~ paBHO:
2,5
0,5
-1,5
2

I (
o n— —
3.3HaueHue npenena YMCIOBON MOCIIeI0OBATEIFHOCTH “\n

1

o0



4.(DYHKI_[I/IH y= X2 B OKPECTHOCTHU OECKOHEYHOCTH SIBJIIETCS:

OECKOHEYHO MaJION BEIMYUHOUN
0eCKOHEUHO OO0IBIION BETUYHHON

HU T€M, HU APYTUM
X

-
5.®yHKIUA I+1s OKPECTHOCTH HYJIS ABJISCTCS:
0ECKOHEYHO MAJION BETUUYUHON
OECKOHEYHO OO0JIBIION BEJIMUUHOMN
HU TE€M, HU JAPYTrHUM
. u(x
hm Q
Ilo Teopeme o mpezere yacTHoro *~ % V(X) papen:
(tim u(0))v(x) - ey (tim v(x))
o ) X—¥xg

v? (%)

limu(x)
a3l
lim v(x)

T—E

A
—.1me A=limu(x)uB=limv(x
= 1ae A= limu(x) ()

x4y
u(x,)

V()

KOHEUHbIe npezensl 1 B#0

. sinx
lim——
6.3nauenue npeaena *= X paBHO:
0

1
e
o0
1

lim(1+ x)*
7.3HaueHue npejena =0 paBHO:

8 ® O

. sin6x
lim
8.Berunciute **! 2% | OTBET BBEIUTE IEJIBIM YHCIOM (€CITH YHCII0 OTPHUIIATEIBHOE, C
yKa3aHuEM 3HaKa - 0e3 mpooena):
+3

3

9.ITpon3BosHast GYHKUUU Y = X SiN X paBHA:
sinx —xcosx
sinx + xcosx
CcoS X
X+ xcosx

2 .
10.ITpousBoanas QyHKIHH y=x +sIiNx BTOUKE X, =7
w2 —1
2w+ 1
2r—1

paBHa:



2T

11.BbrYrciIuTh MPOU3BOIHYIO () YHKITMH y=14y2x-3 B TOUKE Xo= 26. OTBET BBEAUTE

IIEJIBIM YUCIIOM (€CJIM YHUCIIO OTPHUIATENbHOE, C YKa3aHUEM 3HaKa - 0e3 mpobena):
+2
2

o x—2
12.HaI/I,I[I/ITe 3Ha4YCHHUC X, IIPpHU KOTOPOM IIPOU3BOAHAA (byHKLII/II/I Y = —~paBHa 0. OtBeT
X

BBCAUTC LICIIBIM YHUCIIOM (GCJ'II/I YHUCJIO OTPULATEIIBHOE, C YKa3aHUEM 3HaKa - 663 npo6ena):
+4
4

o x+2
13.HaI/I,I[I/ITe 3Ha4YCHHUC X, IIPpHU KOTOPOM IIPOU3BOAHAA (bYHKI_II/II/I Y = —~paBHa 0. OtBeT
X

BBEJIUTE LIEIBIM YUCIIOM (€CJIH YUCIIO OTPUIATEIbHOE, C YKa3aHHEM 3HaKa - 0e3 mpobena):

-4

14 Ecnu GpyHKIMS B TOUKE a UMEET KOHEUHYIO MPOU3BOAHYIO, TO YpaBHEHUE KacaTelbHOU
MMeEET BUI:

y=f(a) —f'gﬂ)(x—a)
v=f(a)+ x—a
y=7s(a f:(a}( )
y=fla)+ fila)x+a)
1
v=f(a)- x—a
y=f(a f’(a){ )
y=fla)+fa)x—-a)
y=fa)+ fla)x—a)
15.YcranoBuTe COOTBETCTBUE MEXY PYHKIMSIMH U UX MPOU3BOIHBIMHU:
y=a ¥V =a'lna

l- — ]
y = loga X--- i xlna
. 1
V= b
y = tg X--- cos X
. 1

y = =

y = arcsin x--- 1-x°
l' — ]
y = arcctg X-—- 1+x°
I x

16.Ipoussoamas pyuxmun.’ — * "€ papma:
2x-e*+x -
2x-e”
2x-e" —x"-e*
2x+e&
2x-e" +x"-¢e* .
17 .Hpowussoamas dyrkiuu.y — Sl 8x paBHa:
8sin8x
dcos8x
cos8x
—8cos8x

lcesﬁx
8



—lcessx
2

18.HaiiuTe yriioBoii KO3 MHUIMEHT KacaTeIbHO K TpaduKy GyHKINH y = X2+ 2X - 4B
TOouKe Xo= -1. OTBET BBEAUTE LIEIBIM YUCIOM (€CIIM YUCIIO OTPULIATENILHOE, C YKa3aHUEM 3HaKa -
0e3 npobena):

0
_Inx

19.11pousBoaHas GyHKIUU ’ X paBHa:
1+Inx

=
F

X
1+Inx

X

l—nH|l—l-

[ =)

—

—Inx
2
X
20.HaiiTi BTOpY!O0 NpOU3BOAHYIO QYHKIMHU y = 2arctg X B Touke Xo= 1. OTBeT BBeAUTE
IEJTBIM YHCIIOM (€CITM YHCII0 OTPUIIATENIBHOE, ¢ YKa3aHWEM 3HaKa - 0e3 mpobena):
-1
21.Kaxum ycnoueM aist nuddepeHunpyeMocT QyHKIMH SBISETCS HETPEPHIBHOCTD:
Heo6xoanmeim
JoctaTouHbIM
Heo6xoauMbIM U 10CTaTOYHBIM

22 IlpousBoanas ¢pyakmmn y = Inx Igx — Inalog, x pasna:
2Inx 2lna

xIn 10 a
2lnx  2lnx

xIn 10 X
2In10 2lna

xIlnx X
2lnx 1

xln10 x
23 Eoyy AV = A - Ax + or(Ax) - Ax,

, To nuddepeHmuan 3To:

A

A-Ax

ot AX)

o(Ax) - Ax

24 Tunddepennmany pyHknun y=f(X) B TOUke X=Xo Ha OCHOBAHUY T€OMETPUIECKOTO
CMBICJIa COOTBETCTBYET OTPE30K:

Vi)




AC

BC

BD

CD

25.Ecnu ¢pynkuusa quddepeHurpyema B TOUKe Xo, TO B TOUKE Xo GyHKIUS OyneT:
UMETb Pa3phIB

UMETh IKCTPEMYM

BBIITYKJIOCTb Ipauka

HUMEThH MTPOU3BOIHYIO

0ECKOHEYHO MaJIoi BEIMYMHOM

26.Iudpdepentman y=x"-1 (YHKIIUU paBeH:

(2x —1)dx
xdx
2xdx
dx
(x> —1)dkx
xdy
27.OyHKIHSA Y = % SIBJISICTCSI:
YEeTHOM
HEYETHOH
HE ABJISICTCS HU YCTHOM, HA HEUCTHOU
MEPUOANUECKON

_ xC+x?- .
28.q)y\IJ{KIII/I$I Y = = misercs:
YEeTHOM
HEYETHOH
HE ABJISICTCS HU YCTHOM, HA HEUCTHOU
MIEPUOIUYECKON
29.DdyHKIHA Y = %HBH%GTC%
YEeTHOM
HEYETHOH
HE ABJISICTCS HU YCTHOM, HA HEUCTHOU
[IEPUOIUYECKON

30.I'padpuk ¢pysxmm y = vx — 3 momyuen u3 rpaduka GyHKIME Y = /X CABUTOM BJIOTb:
ocu OX Ha 3 ef1. BIpaBo

ocu OX Ha 3 ex. BIEBO

ocu OV Ha 3 ex. BBepX

ocu OV Ha 3 en. BHU3

31.I'paduk hyHKIMU Yy = Sin (x - g) MoTydeH u3 rpadguka QyHKIUU Y = Sin X CABUTOM
BJIOJIb:

ocu OX Ha m/2 BnpaBo

ocu OX Ha 1/2 BIIEBO

ocu OV nHa m/2 BBepx

ocu OV Ha 1/2 BHU3

32.Haumensmuii nepuoa GyHKIUUY = Sin g paBeH:

4t
T



21
/2

2
2x—1
35.Acumntotamu rpaduka GyHKIMu Y = ( :-:x+2 ) ABIIIOTCS IIPSIMBIE:
] y=4
%} x=-2
O y=x—1
O y=1

36.Hanmenbiiee 3HaueHne QyHKIUA Y = x* +x%Ha otpeske [-1;2] mocTuraeT B TOUKax:

-
=

X=—7:
3

x=0
x=—1
X=2

ORXN O



7.2.5. Tect HTOrOBBIM MO KYpcy «MareMaTH4ecKuii aHAJIU3 2»
(Haumenosanue OYeHouUHO20 CPeocmsa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

1.VcranoButh kakue u3 Touek A(3;-1), B(4;5). C(9;-7) mpunannexar o01acTu onpeesieHus

byukmmn z = /16 — x? — y?

B(3:5)
A(3;-1)
C(9;-7).
2x—y—5
2.006nacThlo onpeneneHus: GPyHKIUU Z = Tx—dy sz ABIUIETCA:
3x—4y+2=0
2x—y—=5%*0

3x—4y+2+0

3.06nactero onpeaenenns Gpynkunu u = 1g(12x — 13y — 4z + 2) sBusiercs:
12x — 13y —4z+2 >0
12x — 13y —4z+2<0
12x — 13y —4z+2>0
12x — 13y —4z+2=0

4. lana pynkuus z = 3x2 + 4y% — 5xy + 2x — 5y + 4. 3HaueHue BHIpaKEHUS % +2 Z—; B TOUYKE
A(1;-1) paBHO:

0

5.]lana Gynkmus z = 4x? + 2y% — 5xy + 2x — 5y + 6. 3HaueHUE BHIPKEHHUS % _ i B TOUKE

ox d
A(1;-1) paBHO:
46
45
43
40

6./lana Gynkuus z = x2 + 5y? — 5xy + 2x — 5y + 14. 3HaucHUe BHIPAKEHHUS % -2 z—; B TOUKE
A(1;-1) paBHO:
49

a3u 3 2
7.YacTtHas mpou3BOAHAS —— TPEThEro nmopsaka GyHKuu U = 3x° — 2x“y paBHa:

0x3
18



8.3HaueHKe BBHIPAKEHHUS 82—2 + 2 Z—; -5 Z—Z s pyskiuu u = 3x — 4y + 6z — 8+ x%2 —y? +

z? BTouke A(-1;1;-1) paBHo:

9.YacTHble MPOU3BOIHBIEC IEPBOTO MOpsAAKa PYHKIUHN Z = 2X + 3y paBHBL:
z'y=212',=3

z'v=3;z'y=2

z'v=0;z'y=3

z'y=1;2"y=3

10.YacTHble IPOU3BOAHbIE NEPBOrO Hopsaaka GyHKIUM Z = 3x° — 2x%y + 7xy? + y> — 23 paBHbL:
z'y = 2x* + 14xy + 3y?; 7'y, = 9x* — 4xy + 7y?
z'y = 9x* — 4xy + 7y%; 7'y = —2x* + l4xy + 3y?
z'y = —=2x* + 14xy + 3y?%; 7'y = 9x* + 4xy + 7y?
z'y = =2x* + 7xy + 3y% 7'y = 9x* + xy + 7y?

11.Cmeniannas IpoU3BOAHAsA Z yxy, GYHKIMHU Z = XCOS Y + ysin X paBHa:
Z xy = Sin 2y
Z'yy = siny + cosy
Z"Xy = CcosX — siny

Z'yy = siny + cosy

12 Jludppepentman Gynkunn z = 2x3y — 4y>x B Touke X, = 0,y = 1 paBeH:
dx — dy
—4dx
—dy
dx

13.®ynkuus F(x) HazpBaeTcst mepBoodpa3Hoi pyHKIuH f(X) Ha HEKOTOPOM MPOMEXKYTKE, €CIIU B
KaXKIOW TOYKE ITOr0 MPOMEXKYTKA CIIPaBEAIMBO PABEHCTBO:

f)=F(x)
[F(x)dx=f(x)+c
F'(x)=fx)

J dF (x) = F(x)

14.HeBepHBIMI/I SABJIIFOTCA CJICAYIOIINC CBOICTBA HCOHpe,Z[CJIéHHOF O UHTCTpaia:
[(kf(x))dx=k [ f(x)dx (k=const)

J(F(x)g()dx = (] F(x)dx)([ g(x)dx)

[(fG) £ g(0)dx = [ f(x)dx+ [ g(x)dx

flx) 5 Jflddx
fg{x} dx = IE{x]dx:g(K)iG



15.YcraHoBuTE COOTBETCTBUE MEX]Ty HEONPEIEICHHBIMI UHTETPajaMi U COOTBETCTBYIOIIEH
COBOKYITHOCTHIO MIEPBOOOPA3HBIX:

, dx
fexte, xF g—l- T, nEZ. ]

- costx

kx

. to O<a+ 1___fa’”"dx

xl"t-l-

- +c, (n# _1)___fx“dx

n+1

1
— . €os kx + cJ‘ sin kx dx

16.YcTaHoBUTE COOTBETCTBUE MEXKy IEPBOOOPA3HON U TAOIMYHBIM HHTEIPATIOM:

/
/

1 x
—arctg—,a >0
x2+a? - ‘ga’

. x
arcsin—- ,x € (—a;a),a =0
- a

JaZ—x2-
dx 1 xX—a

| —In JX#= +a,a>0
x%2—g®---2a x+a

dx
fﬁ,.m___llﬂx +x? + c1|,:vr:2 +a=0

dx

17 Haiiti unTerpan” x2:

Sxattc
1

S ——+c
2x2

2
X
“+c
2
1

—tC
2x2

18.MuTerpan f(x +2)Hdx paBeH:
(x+2)2
3

=8
x?—l—-ﬂl-x+c

xﬂ-

3
2x*+4x+c

+c

+2x° 4+ 4x+c

J' dx

19.Haiitu unterpan- 7x—5:
7

T(7x-5)2 ©

In|7x—5|+¢

%ln(?'x — 5)+c

%lnl?x—Sl +c



20.Haiitn uarerpan [ %Z

o 2vx+C

o 2vx+C
o =+C

n
n-1
nx n

+C

n-1

21.Haiitu unrerpan [ dx

x2-10"
1 x—10
In
24/10 Ix+ 10
1 x—+10
In +C
2v10 |x++v10
1 x—v10
In +C
V10 |x++v10
x—+v10
x+ V10

+C

+C

1l
>1n

dx

22.Haiitu unrerpan [ —

arcsin§+C

- X
—+
arcsm2 75 C
L arcsin==+C
22 242
. X
—+
arcsin % C

23.Haittn unterpan [ /2px dx:

2X R4 C
3 VPX

2 Fox4C
3 V4PX

2

?p 2px+C
X T C
3 V4PX

xdx |
2x2+3’

24 Haiitn uarerpan |
o %ln(sz +3)+C
o iln(xz +3)+C

1
Zln(sz +3)+C
o In(2x? +3)+C



25.Haiitu naTerpan tg x dx:
o In|cosx|+C

o Inj|sinx|+C
o In|cosx+ 1|+C

—In|cos x|+C

26.Haiitu unrerpan [ ctgx dx:
o In|cosx - sinx|+Cln|sinx| + ¢

o In|cosx|+C
1
o In |—-tgx|+C
COSX
1
;ln(?x—5]+c
7.3. OueHoYHBbIE CpeICTBA /Ui TNPOMEKYTOYHON AaTTeCTAlMM 10 HTOraM OCBOEHHS

JUCHHUILIHHBI

7.3.1. Boipochl K IPOMEKYTOYHOM aTTeCTALIUH

Cemectp 1
Ne ni/m Bomnpocsl K 3k3amMeny
1. ITonsiTue MHOXKEeCTBAa. BepxHue v HU)KHUE TPaHU MHO>KECTBA.
2. | YucnoBsle MHOXecTBa. Omnepanuu Ha MHOXecTBe. HempepbIBHOCTH MHOXKECTBa

BEIIECTBEHHBIX 4yKcen B cMbicie KanTopa

3 Onpenenenue GyHKIUU.

4 CrniocoObl 3a1anus QyHKIUY.

5. | IloHATHS O 4YETHOCTH U HEUETHOCTH, NEPUOIMYHOCTH.
6. | ObparHas QyHKIHS.
7

8

9

Komnozuims GyHKImii.

OCHOBHBIE 3JIEMEHTapHbIe PYHKIINH.

UmncoBbIe MOCIIeI0BATEIHHOCTH.

10. | Ilpenen mocienoBaTeIbHOCTH.

11. | [lonsiTHE OrpaHUYEHHON TEPEMEHHOM.

12. | Ilonsitue 6€CKOHEYHO MaJIOil mepeMeHHON

13. | IonsiTne 6eCKOHEYHO OOJIBIION MEPEMEHHOM.

14. | Onpenenenue npeaena Ha OECKOHEYHOCTH.

15. | CBoiicTBa npeaesos.

16. | OcHOBHBIC TEOPEMBI O MpeeIIax.

17. | Apudpmernueckue neicTBUs HaJl NIEPEMEHHBIMU BEIMYMHAMU
18. | OcoOble cirydan peJesioB, HEONPEACICHHOCTH.

19. | MoHOTOHHAs IOCJIEJOBATEILHOCTD U €€ Mpeed.

20. | Yucno e.

21. | Ilpenen ¢pynkuuu. Onpenenenus no Komm

22. | Ilpenen ¢pynkuuu. Onpenenenus no I eiine.

23. | Onpezaenenue S5KBUBAJICHTHBIX OCCKOHEYHO MAJIBIX.
24. | CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIIUX.
25. | HenpepsIBHOCTD (DYHKITMHU B TOUKE.

26. | HenpepbIBHOCTH (DYHKIIMHM HA MHOXKECTBE.

27. | HerpepbIBHOCTh HEKOTOPBIX JIEMEHTAPHBIX (PYHKITUH




28.

Touku paszpsiBa. [Ipumepsr.

29. | CpoiictBa HenpepbIBHBIX (yHKIMHA. Teopema 1 Bonbrano-Komm.

30. | CgoiicTBa HenpepbIBHBIX QyHKIUH. Teopema 2 bosbrano-Komm.

31. | CoiictBa HenpepbIBHBIX yHKIMiA. Teopemsr 1 Beiiepmtpacca.

32. | CroiicTBa HenmpepbIBHBIX QyHKIMH. Teopembr 2 BeitepmTpacca.

33. | [lonaTHe 0 paBHOMEPHOI HENPEPHIBHOCTH (PYHKITUH.

34. | CymecTBOoBaHUE U HEMPEPHIBHOCTH OOPATHOMN (PyHKINH.

35. | Mcnonb30BaHue HEMPEPHIBHOCTU (DYHKIIMU NP BHIYMCIIEHUU NIPEIENIOB.

36. | 'mnepOonmueckue PyHKIIMHN U UX CBOWCTBA.

37. | 3apauu, NpUBOJSIINE K IOHSATHIO IPOU3BOJAHOM.

38. | Onpexnenenne NpOU3BOTHOM.

39. | MexaHn4yecKuil 1 SKOHOMUYECKUN CMBICIT IIPOU3BOJTHOM.

40. | 'eomeTpuuecKuii CMBICI TPOU3BOHOM.

41. | BeuucieHne Mporu3BOIHBIX TIPOCTCHINNX dJICMEHTAPHBIX ()YHKITHIA.

42. | IIpaBuiia BBIYMCIICHUS] IPOU3BOIHBIX.

43. | CBs13b MEXKAY HENIPEPHIBHOCTHIO U (D (HEPEHINPYEMOCThIO (DYHKITHH.

44. | IlponsBoaHast KOMIO3UIUHU QYHKITHI.

45. | IuddepenumpoBanue GyHKIHHA, 3aJaHHBIX TApaMETPUUYECKH.

46. | I[Ipou3BoaHbIe BBICIINX HOPSJIKOB.

47. | Cogka dopmyn nuddepeHnpoBaHus.

48. | Onpenenenue quddepenimana GyHKINN.

49. | 'eomerpuueckuii cmbica quddepernmana GyHKIUH.

50. | MuBapuanTHOCTH hopMbl quddepernmana GyHKIHH.

51. | [IpuGnmxeHHBIC BEIYMCICHUS C TOMOIIIBIO quddepeHnuaa.

52. | Auddepennnansl BHICIIUX MOPSIKOB.

53. | OcHoBHEIE TeopeMbl nTuddepermanbaoro ucuncienus. Teopema depma

54. | OcHoBHbIe TeopeMbl U pepennmanbHoro ucurciaenus. Teopema Poss.

55. | OcHoBHBIE TeopeMbl auddepeHnmanbHoro ucurciaenus. Teopema Jlarpanxka

56. | OcHoBHBIC TeopeMbl Tud depermanbpHoro neuncinenus. Teopema Komm.

57. | IlpaBuno Jlonurans.

58. | PackpeITHE HEONIPEaEIEHHOCTEH ¢ TIOMOIIBIO TTpaBuiia Jlomuras.

59. | @opmyna Teinopa.

60. | [Ipumepbl TpenCTaBICHHS DIIEMEHTAPHBIX (YHKIWHA MHOTOWIEHOM C ITOMOIIBIO
bopmynsl MakiiopeHa

61. | Ocrarounsiii uieH ¢popmyssl Telnopa B popme Jlarpanxa.

62. | HeoOXoauMBbIe U TIOCTATOYHBIE YCIOBHS MTOCTOSTHCTBA (DYHKIINH.

63. | HeoOxoauMBble U OCTaTOYHbIE YCIOBHS BO3pacTaHMsl (QYHKIMH B HIMPOKOM CMBICIIE.

64. | OnpeneneHne JOKAITBHOTO YKCTpeMyMa () YHKIIHH.

65. | Heo6xoamMMoe 1 10CTaTOYHOE YCJIOBUS CYIIECTBOBAHUS SKCTPEMyMa.

66. | MccnemoBanue QyHKIMH C TTOMOIIHIO BTOPOH TPOU3BOTHOM

67. | Beruuciienne HanOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHHI (DYHKITUU Ha OTPE3Ke.

68. | HanmpaBieHue BOrHYTOCTH U TOUYKH Ieperuoa.

69. | ACHMITOTHI KPUBOM

70. | [Ipumenenue nu¢pdepeHInaIbHOT0 HCYUCIEHUST K HUCCIENIOBaHMI0 (YHKIMHA H

MMOCTPOEHUIO TPa(UKOB.




Cemectp 2

Ne i/ Bonpocekl Kk dxk3aMeny

71. 3ajaun, TpUBOASIINE K TOHITHIO ONPEIEICHHOTO HHTErpasa.

72. Bepxusis u HrkHss1 cymMBbl J[apOy.

73. OrnipeziesieHre ONpeIesICHHOr0 UHTErpaia.

74. Y ci10BuUs CyIIECTBOBaHMS OINPEIeJICHHOT0 HHTerpaa.

75. Teopema. JloctaTrouHO€ yCIOBHE HHTETPUPYEMOCTH.

76. OCHOBHBIE CBOICTBA ONPEJICICHHOT0 HHTErpasa.

77. OrnpesesieHHbI HHTErpall Kak (YHKIIHS BEPXHETO Mpeena

78. ®opmyna HeroTona — JleliOHuna.

79. 3aMeHa NepeMeHHOI B OIpe/IeJICHHOM HHTerpale.

80. WHTerpupoBanne 0o 4acTsM.

81. [TpuOnKkeHHbIe BBIYMCICHUS ONPEIEICHHOT0 HHTErpaa.

82. Brruncnenue muomaaei niockux Guryp.

83. Brrunciienue mioniaam ceKTopa B MOISIPHBIX KOOPAWHATAX.

84. Brruncnenye JIMHbBI 1yTH KPUBOIL.

85. Brruucnenue o0bema Tena BpaieHus.

86. Brruncnenue niuomaan noBepXHOCTH BPAIICHHUS.

87. Boluniciienue 1ieHTpa TsKeCTH IIOCKOM Uryphl.

88. Brruncienne paboThl IepeMEHHOMN CHITBIL.

89. HecoOcTtBennbie unterpaisl I pona — HecoOCTBEHHBIE HHTETPAIbI ¢ 0ECKOHEYHBIMU
npeeIamH.

90. HecoGctBennsie wmHTerpanmsl Il poma —  HECOOCTBEHHBIE HMHTErpajibl  OT
HEOIpPaHMYEHHBIX (DYHKIIMH.

91. [Ipu3HaKku cX0IUMOCTH HECOOCTBEHHBIX MHTErPAJIOB.

92. N-MEpHbIE TOUEUHbIE MHOXKECTBA.

93. EBKi10BO N-MepHBIE MPOCTPAHCTBO.

94, OTKpBITHIE U 3aMKHYTbI€ MHOYKECTBA.

95. DyYHKIMS MHOTHX MTEPEMEHHBIX.

96. Ob6nacTp onpeneneHus: yHKIIUH MHOTHUX MTEPEMEHHBIX.

97. JIuHuM ypoBHs.

98. [Ipenen pyHKIMH MHOTHX TIEPEMEHHBIX B TOUKE.

99. HenpepbIBHOCTh (PYHKIIMM MHOTHX IEPEMEHHBIX.

100. CaolicTBa (yHKIMI, HENIPEPHIBHBIX Ha 3aMKHYTHIX MHO)KECTBAX.

101. YacTHble TPOU3BOJIHEBIE.

102. [Tonubiit tuddepentman GyHKINUNH MHOTUX ITEPEMEHHBIX.

103. [TpuGxeHHbIe BEIYUCICHUS ¢ TIOMOIIBIO Auddepeniana.

104. KacarenbHast miockocThb

105. Hopmanb K MOBEpXHOCTH.

106. [Tpou3sBoHas COXKHOU (YHKIIUH.

107. WuBapranTHOCTH OpMBI MTOJIHOTO Auddepeniuana.

108. YacTHbIC TPOU3BOIHBIC BBICITUX MOPSIKOB.

109. HesiBHble GpyHKIINN.

110. JuddepennrpoBanrie HeIBHbIX PYHKINH.

111. KacaTenpHast 1 HOpMaJIb K IJIOCKOM KPUBOM, 3aJJaHHOM ypaBHEHHEM B HESIBHOM BHJIE.

112. KacarenpHast MJIOCKOCTh M HOpPMajdb K MOBEPXHOCTH. 3aJlaHHOW YpaBHEHHEM B
HESIBHOM BUJIE.

113. [Tpon3BoHAs 110 3aJaHHOMY HaIlPaBJIEHUIO.

114. I'paguenr.




115. [TonsiTHs MakcuMyma 1 MUHUMYMa () YHKIIMA MHOTHX TIEPEMEHHBIX.
116. Heo0xoanMble ycaoBus SKCTpeMyMa (GYHKIIMHA MHOTHX ITEPEMEHHBIX.
117. JloctaTouHble YCIIOBUS CYIIECTBOBAHUS SKCTpeMyMa (DYHKIIMU MHOTHX MEPEMEHHBIX.
118. Hauboupiiee n HanMenblee 3Ha4eHNs (PYHKIUNA HECKOIBKUX EPEMEHHBIX.
119. Y CIIOBHBIN SKCTPEMYM.
120. KBanpupyembie GpuUrypsi.
121. Ky6upyemsie Tena
122. [TonsiTHe TBOMHOTO MHTETpAIA.
123. CBoiicTBa ABOMHOTO MHTETpaJIA.
124, Brruncienne 1BOMHOTO MHTETpaIa.
125. 3aMeHa NEPEMEHHBIX B JBOMHOM MHTErpalle.
126. [TpunoxeHus TBOWHBIX HHTETPAJIOB.
127. [TonsiTHE TPOMHOTO MHTETpAJIA.
128. CBolicTBa TPOITHOTO MHTETpaJIa.
129. 3amMeHa IepEeMEHHBIX B TPOMHOM MHTETpaie.
130. Bolunciienne TpoilHbIX HHTErpaioB
131. [TpunoxeHust TPOMHBIX HHTETPAJIOB.
132. Yucnobie psiibl.
133. CymmMma psija.
134. HeoOxoaumblii mpru3HaK CXOIUMOCTH
135. JocTatouHble MPU3HAKK CXOUMOCTH IMOJIOKUTEILHBIX YUCIOBHIX psAnoB ([anambepa,
Ko, uHTerpanbHblil, cpaBHEHUS).
136. 3Hako4epeayronecs psaasl. AGCOIIOTHAS U YCIOBHAS CXOJIUMOCTD psija.
137. [TprieMbl KOCBEHHOTO pa3nokeHus! QYHKINN B CTEIICHHBIC PSJIBI.
138. Psinp Telinopa, Maknopena. OcTaTOUHBIH YIIEH.
139. CxoMMOCTh (PYHKIIMOHAJIBHBIX PSI0B.
140. Masxopupyromui psa.
141. [Tounennoe unTerpupoBanue u AuhdepeHupoBaHUE PSIIOB.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp MPOBCACHI Kputepuu u HOpMBI OLEHKHU
NPOMEKYTOYHOM
aTTecTaliu
DK3aMeH (1o COTITHIHOY Ot 85 10 100 6amos.
5,6 HAKOITUTEILHOMY
peifTHHTY) «XOPOIIO» Ot 70 no 84 6annos.
«yIOBJIETBOPUTEIHHOY Ot 55 o 69 Gayos.
«HEYJIOBJIETBOPUTEIbHO» | MeHee 55 OaioB.




8.1. O0s3aTesibHAA JIUTEpPATYpa

Tun (yueOHHUK,

y4eOHoe KouunyecTBO B
Ne ABTOpBI, nocooue, yueOHO- I'ox HAY4YHOMH
3arsaaBue (3aroJioBoK)
n/n COCTAaBHUTEJH MeToAuYecKoe U3IaHUS oudamnorexe /
nocoone, HaumenoBanue DbC
NPAKTHKYM, JP.)
1 bynaes B./1., Maremarnueckuil aHasn3: QyHKIUUA OAHOWU TEPEMEHHOM: Y4eOHuk 2021 OBbC «JIaHpy»
Slkyocon M. 4. [yueonuk]/ B.JI. Bynaes, M.. Slky6con-CaHkrT-
[TerepOypr: Jlaus, 2021.-544 c. un. - (YueOHHUKY 1715
By30B. CriennanbHast aureparypa). ISBN 978-5-8114-
1186. - TekcT : AIEKTPOHHBIH.
URL: https://e.lanbook.com/book/168378
2 | Topmaub. A. MaremaTtnueckuil aHanu3 : yuebHoe nocodue / b. A. | YuebHoe nocobue 2021 9BC «Jlanb»
l'opnau. - Cankr-IlerepOypr : Jlanp, 2021. - 600 c. : un. -
(YueOnuku s By30B. CnenuanbHas auteparypa). - URL:
https://e.lanbook.com/book/168477  (mata oOpatieHus:
30.11.2021). - Pexum  gocTtyma: — DIEKTPOHHO-
oubmmoreuynas cucrema "Jlanp". - ISBN 978-5-8114-1428-
4. - Teker : 3JIEKTPOHHBIN.
URL: https://e.lanbook.com/book/168477
3 | SApuesa E. I1. MaremaTnueckuii aHanus : yde0. mocobue / [aBT.- | YueOHOe mocobue 2017 3BC "IPRbooks"
cocrt. E. I1. Spuesa]. - CraBpomnons : CKOVY, 2017. - 265 c.
- URL: http://mww.iprbookshop.ru/83227.html. - Pexum
nocrymna: Iludposoit oOpazoBarensHbIii  pecypc [PR
SMART. - TekcT : 2IeKTPOHHBI.
4 | .M. OuXTEHroIIBI] OCHOBBI MaTEeMaTHYECKOTO aHaNM3a : yueOHUK. [B 2 | YueOHuK 2022 3BC «Jlaub»

4.] Y. 1/ T'. M. @uxtenronsil. - U3xa. 14-e, ctep. - CaHKT-
[TerepOypr : Jlans, 2022. - 440 c. : un. - (Y4eOHUKHU ISt
BY30B. CrnennanbHas JUTEPATypa). - URL:



https://e.lanbook.com/book/168378
https://e.lanbook.com/book/168477

Tun (y4eOHuK,

yueOHoe KosnuuectBo B
Ne ABTOpBHI, nocodue, yuedHo- I'on HAy4YHOI
3arsiaBue (3aroJji0BoK)
n/n COCTABHTEJIH MeTOAuYeCKoe U3IaHUSA oudmorexe /
nocoodue, HaumenoBanue DbC
NMPAKTHUKYM, JIP.)
https://e.lanbook.com/book/184192  (mata  oOpameHus:
10.11.2021). - Pexum  gocrtyma:  DIEKTPOHHO-
oubmmoreynas cucrema "Jlanp". - ISBN 978-5-8114-9104-
9. - Tekcr : AJIEKTPOHHBIN.
URL: https://e.lanbook.com/book/184192
8.2. JlonmosiHMTEIbHAS JIUTEPATYPaA
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Neo ABTOpBI, nocoodue, yuedHo- TI'on HayHHoH
n/n COCTABHUTEJIH 3araapue (3aro1080x) MeToinYecKoe nocooue, | M3AaHUsA Oubamorexe /
NpPAKTHEYM, Op.) HanmeHnoBanue
IBC
1 | bepman I'.H. COopHHUK 3a/1a4 10 KypCy MaTeMaTH4eCKOro VYuebHoe nocodue 2016 OBbC "Jlanp"
aHanm3a| DeKTpoHHBIN pecypce] : yuel. mocodue / I'. H. (3aa4HMK)
bepman. - Cankr-IlerepOypr : Jlans, 2016. - 492 c. : ni. -
(YueOuuku st By30B. CriennansHast mureparypa). - ISBN
978-5-8114-0657-9
2 | bymaes B. /. Marematrnueckuii ananu3 [ DNeKTPOHHBIN pecypc] : YyeOunk 2017 OBbC "Jlansp"
OyYHKIIUN HECKOJIBKUX MepeMeHHbIX : yueOHuk / B. 1.
bynaes, M. {l. Slky6con. - Cankrt-IlerepOypr : Jlans, 2017. -
456 c. : un. - (YueObHukH /i By3oB. CreranbHast
auteparypa). - ISBN 978-5-8114-2595-2.
3 | Aemumosuy B.I1. COopHUK 3a/1a4 B YIIPAXKHESHUH 110 MAaTEMAaTHICCKOMY YueOHOe mocooue 2017 OBC "Jlanp"
aHanmu3y[ DNeKTpoHHbIH pecypc] : yuebd. nocodue / b. I1. (3a1aYHUK)
Hemunosuu. - 3. 19-e, ucnp. - Canxr-IlerepOypr : Jlans,



https://e.lanbook.com/book/184192

Tun (yueOHuk, yueoHoe

KoaunuecTBO B

Ne ABTOpBI, nocooue, yueoOHo- I'on Hay-mou
n/n COCTABHUTEH 3araasue (3aron100k) MeToinYecKoe nocooue, | M3AaHUA Oubmorere /
OPAKTHKYM, 1p.) HaumeHoBanue
9BC
2017. - 624 c. : un. - (YueOHuKH 111 By30B. CrienuanbHas
auteparypa). - ISBN 978-5-8114-2311-8.
3anopoxer 1. PykoBOICTBO K pelICHUIO 3a/1a4 IO MATEMAaTHIYECKOMY YuebHuk 2014 9BbC "Jlansp"
aHanu3y[ DNeKTpOHHBIH pecypc] : yuebHoe nocobue / I'. U.
3anopoxert. - U3n. 8-e,crep. - Cankt-IlerepOypr : Jlans,
2014. - 461 c. : nin. - (YueOHnuku i By30B. CrienuanbHast
muteparypa). - ISBN 978-5-8114-0912-9.
4 | Kpemep H.ILI. Bricmias marematuka JUis 9KOHOMHUCTOB [DIEKTpOHHBINH | YueOHoe mocolue. 2015 3BC "IPRbooks"
pecypc] : yueOnuk s By3os / H. III. Kpemep [u np.] ; mox
pen. H. I1I. Kpemepa. - 3-¢ uza. - Mocksa : OHUTU-JTAHA ,
2015. - 481 c. - (3om0TO# (POHI POCCHICKUX YUCOHHKOB). -
ISBN 978-5-238-00991-9.
5 | ®uxrenrons "M | . OCHOBBI MaTEMaTHYECKOTO aHAIN3a[ DIEKTPOHHBIN YyeOHuk 2015 OBC "Jlanp"

pecypc] : yuebnuk. [B24.] Y. 1/T. M. ®uxrenrons. -
N3n. 10-e, ctep. - Cankt-IletepOypr : Jlans, 2015. - 448 c. :
Wil - (YueOHuku A By30B. CrienpanbHas JIMTepaTypa). -
ISBN 978-5-8114-0190-1.




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
i
cucTeM

1. MaremaTtrueckoe obpaszoBanmue - http://www.mathedu.ru/

2. MathTEST.ru. Marepuaisl Mo MaTeMaTHKE B IIOMOIIb IIKOJBLHUKY U CTYACHTY (TECTHI IO

matematuke online) - http://mathtest.ru/

3. Math.ru. Maremarudeckuii caiit — https://math.ru/lib

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

n/n

Haumenosanue 11O

PexBu3uTHI 10rOBOpPa
(n1ata, HOMep, CPOK JelCTBHS)

Windows XP

beccpounsle

Microsoft Office 13

Ne61935138 ot 28.05.2012 (6eccpoynblii)

8.5. Onucanne MarepHaJbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIleCTBJIEHUSs!
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

JucuuiummHa «MaTemMaTudecKuid  aHajau3

1,2»

BXOOIUT B TCOP eTUYECKUH IITUKJI

(yHIaMEHTAJIbHbIX JAUCHUIUIMH M HE TpeOyeT ClenuaIbHoro JiabopaTopHOro 000pyHOBaHUS.
MarepuanbHoe oOecrnedeHne IUCLUIUIMHBL IpeanojaraeT Hajauuue Yy4eOHBIX ayAUTOpUM i

MMpOBCACHUA JICKHMOHHBIX W  IPAKTHUYCCKUX

MYHBTHMCHHﬁHBIX CpCacCTB.

3aHATUU C

BO3MOHOCTBIO  HCIIOJIb30BAaHUsA

HanmeHnoBaHnue 000py10BaAHHBIX Y4eOHBIX
Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHA
NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEIbHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyens 0CHOBHOTO 000pYynOBaHHS

VYyeOHast ayauTopus A MPOBEICHHUS
3aHATHM ~ JIEKIUOHHOTO  Tuma. YueOHas
aynquTopus  JUI  INPOBEINEHUS  3aHATHU
CEMHUHApPCKOro Tuna. YueOHas ayuTopus Jis
KypCOBOTO MPOEKTUPOBaHUS  (BBIMOJIHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi Ijist
IIPOBEJEHUS TPYNIIOBBIX U MHIAWBUAYAJIBHBIX
KOHCyJbTallMi. VYdyeOHas aynuTopus Uis
IIPOBEICHUS 3aHATUN TEKYIIEro KOHTPOJA U
IIPOMEKYTOUYHOM aTTECTAIUH.

24  mocagouyHBIX  MECT. Cron
YUYEHUYECKUN ABYXMECTHBIH (MOHOOIIOK)-
12 wrT., cTON mpenoaaBaTeNbCcKuii-1 mr. .,
JI0CKa ayAuTOpHas(MenoBas)-1 mr.

VYyeOHast ayauToOpus A MPOBEICHHUS
3aHATUHA  JIGKIIMOHHOTO  TUMAa. YyeOHas
ayIuTOpUsl i1 TPOBEACHUS  3aHATHUU
CEMHUHApPCKOro Tuna. YuyeOHas ayIuTopus Jis
KypCOBOTO IPOEKTUPOBAHUS (BBIOJIHEHHUS
KYPCOBBIX pa0o0T). YueOHasi ayauTopws s
MIPOBECHUS TPYIMIOBBIX U MHAUBUAYATbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uis
IIPOBEJCHUS 3aHATUN TEKYILIEr0 KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTALIUH.

44 IIOCaJ0YHBIX MmecT.CTon
YU4EHUYECKUI TBYXMECTHBIN (MOHOOIOK) —
24 mrT., CTON NPEenoJaBaTeNIbCKUI-2 IIT.,
cTyn-lmT., m0oCKa aynmuTopHas (MeloBas)-
1 .

VYyeOHast ayauToOpus A MPOBEICHHUS
3aHATAN  JIEKIMOHHOIO THHA. YueOHasd

Cron y4yeHMYECKHH TpEXMECTHBIN
(MOHOOJIOK) - 60 IT., CTOJI
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HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHETOB, J1a00paToOpuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

ayquTOpus Ul INPOBENEHUS  3aHATHU
CEeMHMHAPCKOTo THIA. Y4yeOHas ayAUuTOpHUs s
KypCOBOTO IPOEKTUPOBAHUS  (BBIIOJIHEHUS
KypCOBBIX DPaboT). YueOHas ayauTOpus IUIs
IIPOBEJECHUS TPYIIIOBBIX U MHIUBUAYAJIBHBIX
KOHCYJIbTallMi. YueOHas ayauTopust s
IIPOBEJCHUS 3aHATUNA TEKYLIEr0 KOHTPOJI U
IIPOMEKYTOUYHOM aTTECTalUU.

IpernoaaBaTeNbCKUA, CTYJ
MpernoaBaTeIbCKUA, JIOCKa ayAUTOPHAS
(menoBast), kadenpa HamoJbHAasA, 3KpaH
HABECHOM,  CTAlMOHApPHBIA  MPOEKTOP,
poreccop, MBI KOMIIBIOTEpHAs
MIPOCTPAHCTBEHHAS, YT JIJISl TPOEKTOPA

VYuyebHast ayauTopus A MPOBEICHHUS
3aHATUH  JIGKIIMOHHOTO  THUMHAa.  Y4eOHas
ayquTopus U1 INPOBEINEHUS  3aHATUH
CEMHUHApPCKOro Tuna. YueOHas ayiuTopus Jis
KypCOBOIO IPOEKTUPOBaHUS  (BBIMOJIHEHUS
KypcOBBbIX paboT). YueOHas ayauTopus JUis
IIPOBEJECHUS TPYNIIOBBIX U MHIAUBUAYAJIBHBIX
KOHCYJIbTallMi. YdeOHas ayauTopust s
IIPOBEJECHUS 3aHATUNA TEKYLIEr0 KOHTPOJI U
IIPOMEKYTOUYHOHN aTTECTALUU.

Cron yd4eHHYECKHMH JBYXMECTHBIN
(MoHO010K) - 30 mIT., CTOJ YYEHUUYECKHI
MOHOOJIOK TPEXMECTHBIN-18 CTON
npenoaaBaTeNbCKuii-1, CTYII
npenojaBaTenabCckuii-1, 1ocka ayauropHas
(menoBas)-1

Komnerorepnusiit  knacc. I[lomemenue
JUIL  CaMOCTOSATENIbHOW paboThl. YueOHas
ayIUTOpUsl I TPOBEACHUS  3aHATUU
CEMHUHApPCKOro Tuna. YueOHas ayuTopus Jis
KypCOBOTO MPOEKTHUPOBaHUS  (BBIMOJIHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi st
MIPOBECHUS TPYNIOBBIX M MHAUBUAYAIbHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Jid
IIPOBEJECHUS 3aHATUN TEKYLIET0 KOHTPOJIS U
IIPOMEKYTOUYHOMN aTTECTAIUN.

Cron yueHnueckuii-26 wr., cTyn-26
IIT., KOMITBIOTEP C BBIXOJAOM B CETh
UHTEpHET- 16 mT.
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