MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1
YTBEPXIAIO
PyxoBouTenbs 00pazoBaTeIbHON IPOTPaMMBI

K.T.H.,JO1I.

(1OIKHOCTB, y4. CTENEHb, 3BaHUE)

C.B. Conéunprit

(MHHLHATB, (HaMEITHS)

ﬁ i
LA

.___:{
L

(TToamuCH)

«27» nroHa 2024 r

PABOYAS ITPOTPAMMA JJUCIHTATTJIMHBI

«Marematuka. MaTeMaTHueCcKUi aHaInu3)
(HaumeHOBaHUE TUCIMILUIUHBI)

KO,Z[ HaIlpaBJICHU A HO)IFOTOBKI/I/
CIICHUaJIbHOCTHU

15.03.06

HaumenoBanue HaITpaBJICHU

MexarpoHuka 1 poOOTOTEXHHKA
MOATOTOBKU/ CIIEUAIBHOCTH

Haumenosanue N
HudpoBoit HHKUHUPUHT POOOTOTEXHUUECKHX KOMILJIEKCOB
HaIpaBJICHHOCTH
®dopma 00yueHus OYHas
l'on mpuema 2024

Cankr-IlerepOypr— 2024




Jluct cornmacoBanus paboueil mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOII.,K.IT.H.,JOI] ( 24.06.24 N.1O. TTupoxenko

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, aMHIIHS)
[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 1
«24» urons 2024 r, mporokoa Ne06/2

3aeayrommii kadempoit Ne 1

iy

1.¢.-M.H.,JI01I. 24.06.24 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucek, nara) (MHUIHATEL, (aMHITHs)

3amecTHTeNb qUpeKTopa MHCTUTYTA Ne3 1mo MeTonndeckoi padboTe

24.06.24 H.B. Pemeraukosa

(TOMKHOCTB, y4. CTETICHb, 3BAaHHE) (moamuce, nata) (MHUIMANTEI, (aMUITHs)



AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crenpanbHocTH 15.03.06 «MexaTpoHHKa W pOOOTOTEXHHKa» HampaBiaeHHOCTH «lludpoBoi
WHXHUHUPUHT POOOTOTEXHUYECKUX KOMILIEKCOBY. Jucuurmaa peanusyercs kadeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUH aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHaJIM3a U MOJICIIMPOBAHUS B MTPO(ECCHOHATLHON AEATEIbHOCTI

Conepkanue  AUCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATEHBIM 1 UHTETPATLHBIM UCYHCICHUEM, TEOPHCH TPEICIIOB U PSAIOB M X
MIPUMCHCHHECM.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro mpolecca: JeKyuu, HNpakmudeckue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABJISCT 8 3a4eTHBIX enuHull, 288
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus TUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaNbHbIE 33Ja4l C HUCIOJb30BAHMEM armapara MaTeMaTH4eCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH KOMIIETCHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uHpopMauu uHpOpMaLKK, TOJIyYeHHOH U3 pa3HbIX
KOMIIETEHIINN p ’ p ’ i p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CUCTEMHBIN IIOAXOJ | 3aJa4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTABJIEHHBIX 337a4 | MOAXO0JA JJIsl PELIEHUS OCTaBIEHHbIX
3aja4
VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS MOCTaBICHHbBIX
VYK-2 Cnocoben P LD
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBJIEHHOMU 11eNU U (hOpMYIHPOBATH
IIOCTABJIEHHOW LIEIH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C

peUICHus, UCXOd U3

IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

JNENCTBYIOIUX
peluicHus 3a1a4, B TOM YHCIIC C TTOMOIIBIO
IIPaBOBBIX HOPM,
MMEIOLIUXCS U(POBLIX CPENCTB
eCVDCOB U VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
pesyp o ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
OrpaHUYEHUN

YYETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 0OIIIENH)KEHEPHBIC

OIIK-1.3.1 3HaeT OCHOBBEI MaTEMaTHKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKU U
MPOrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymeer pemats cTaH1apTHbIE

KOMIIETCHIIUU 3HaHUS, METOIbI npodeccruoHaIbHbIE 33/1a4H C
MaTeMaTH4eCKOoro IIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
aHajau3a u 0O0IIeNHKEHEPHBIX 3HAHWI, METO/I0B

MOJICIIMPOBAHUA B

MaATEMAaTHYCCKOI'O aHajIn3a u




npo¢eCCHOHATBHON
JIESITEIIbHOCTH

MOACIIUPOBAHUA

2. Mecro nucuuruinHbl B cTpykType OI1

Jucuunimua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU IPH
W3YYCHUHU B BBHICIICH IIKOJIE KAKUX -TM00 JUCIIUILINH.
3HaHUsA, MOJYYECHHbIE IPH HM3YyYEHWH Marepuana JaHHOM JMCHMIUIMHBL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK M UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpoSITHOCTEW U MAaTEMATUYECKAsI CTATUCTHKA

3. O0BeM U TPYIOEMKOCTh TUCIIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI M0 TUCHHUIUIHHE (M pachpeieieHHe ITOi TPYIOEMKOCTH 110 CEMECTPaM) MPEICTaBICHbI B

Tadmuue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yuebnoit paboTsl Bcero Nol N2
1 2 3 4

Oowan mpyooemKocmup oucyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:

nexmu (JI), (gac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (4Jac) 108 54 54
CamocmosamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.

K3.,
mubd. 3auger, sk3ameH (3auer, dudd. 3au, k3 OK3.

DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCLHUIUIMHBI
4.1. PacnpeneneHue Tpy10EMKOCTH JUCIUILIMHBI [0 pa3/JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh PUBEIEHBI B Ta0nuue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Pazpmensl, TEMBI TUCITUTLTAHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cemectp 1
Paznen 1. Teopust mpenenos 6 8 8
Paznen 2. luddepennnanbHoe HCUUCIICHUE 12 12 7
Pazgen 3. HTerpanbHOe UCUUCICHUE 16 12 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Pa3znen 4. @yHKIMH HECKOIBKUX NMEPEMEHHBIX 10 8 8
Pasznen 5. JuddepeHuunanbHble ypaBHEHUS 8 12 7




Paznen 6. Pss 16 14 7

Hroro B cemectpe: 34 34 22
HUroro 68 68 0 0 44

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OINpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3AesioB U TEM JCKIIMOHHOTO ITUKJIA

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCITIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUYEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempepbsBHOCTH. 3ameuaTeTbHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuiia npou3BOAHbBIX, YacTh 1. (2 yaca)

Tema 2.2. [IpaBuna muddepenuuponanus. [IponsBoanas cioxHoM
¢byHKIMH, Tpou3BOAHAsA 00paTHOU (yHKIMU. Tabmua npon3BOAHBIX,
qacTb 2 (2 yaca).

Tema 2.3. IIpon3Boanble BEICIIUX NOPSIKOB. Teopemsl 0
muddepeHrpyeMbix GyHKIugx. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tema 2.5. luddepennman pynkuuum nepsoro nopsaka. Juddepenimans
BBHICIIUX MOPSAKOB. (2 yaca)
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HEONpeIeNIEHHOTo nHTerpana (2 yaca)

Tewma 3.2. Tabnuna unterpanoB. MeTo/ 3aHECEHHS TI0]T 3HAK
mudepennnana. Meron 3aMeHbl IEpEMEHHON UHTETpUpOBaHus (2 vaca)

Tewma 3.3. UnTerpupoBanue no yactsaM. IHTerpupoBaHue palnoHaabHbIX
BhIpakeHU. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKUX BbIpAXKEHUM (2 yaca)

Tewma 3.5. Onpenenennsiii unTerpan. OnpeneneHue U cBocTra. (2 yaca)

Tema 3.6. nTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyra
Herotona- Jleit6numna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMSA HECKOTBKUX epeMeHHBIX. OCHOBHBIE TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)

4 Tewma 4.2. Iluddepennupopanue GyHKIIUA HECKOJIBKUX TEPEMEHHBIX.
(Yactubie mpousBoanbie. Juddepenuan. [IponzBoaHas ciaoxHON
¢dbyakumun. YacTHbIC TPOU3BOHBIC BRICITUX MOpsakoB. Dopmymna Teitnopa)




(4 yaca)

Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHX MTEPEMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbupie ypaBHEHHsI IEPBOTO mopsiika. OCHOBHBIC
nonsaTus. JudepeHnnanbHpie ypaBHEHHS C a3 IONMMUACS
nepemeHHbIME. OHOpOAHEIE MU depeHIaTbHBIC YPaBHEHUS IIEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

5 . JIuneitapie muddepeHraIbHbple YpaBHEHHS IEPBOTO TOPSIIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSIIKOB, JIOMYCKAIOIIME TOHWKEHUE MopsiKka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 puuineHTamu. JInHeiiHble HEOHOPOAHbIE
mudQepeHaibHbIe YpaBHEHH BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psibl ¢
MOJIOKUTENbHBIMU WieHamH. [Ipu3naku Jlanambepa u Komm (2 gaca)

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3Haku cpaBHeHHs. IHTETpanbHbIMA
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOMIOTHAS M YCIOBHAS! CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxomsimuxcs psnoB. [Ipusnak JleiiOnura (2 gaca).

Tema 6.4. dynkunoHanbHble psaasl. O6macTh cxoauMocT. PaBHOMepHas
cxonuMocTh. Crenennsie psiibl. aTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psaawr Telinopa u Makiiopena (2 4aca)

Tema 6.7. Pang @ypbe nepuoanyeckoit pyHKuuu (2 yaca)

Tema 6.8. Psig @ypre yeTHOM U HeueTHOUW QyHKIMH (2 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

W3 aux
Ne
Tpynoem | mpaktuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX N paznena
o N -KOCTb, CKOM
/1 3aHATHU 3aHATHI JIUCLIUII-
(gac) MOATOTOB
JINHBI
KM, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOUKE.
OKBUBAJICHTHLIE
2 OECKOHEUHO MAJILIE. Pemenune 3amau 4 1
Yuciio e.
IIpousBoHsIE.
3 [TpaBuna Pemenue 3amau 4 2
TuQepeHIMpPOBaHUS




[IpousBogHas CIOKHON
byHKIIMHN

Pemenne 3anau

Tabnnynoe
WHTETPUPOBAHUE

Pemenune 3anau

Burecenue moxa 3Hak
muddepeHmmana

Pemenune 3anau

3aMeHa epeMEHHOM.
WHTerpupoBanue 1o
4acTsIM

Pemenune 3anau

WNHuTterpupoBanue
palOHaIbHBIX

byHKIMI

Penrenue 3anau

2 ceMecTp

YacTtHble IIPOU3BOIHBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIIUX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
ePEMEHHBIX

Pemenue 3agau

12

Pemenue

QG epeHIaIbHbIX
YpaBHEHUI TIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3/IeJICHHBIMU U C
Ppa3eNAOIMUMHUCS
NepEMEHHBIMU

Pemenue 3agau

13

Pemienne oqHOpOAHBIX
JY nepsoro nopsiaka u
Y KoTopbie MOXKHO
IIPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble
muddepeHIManbHbIe
yYpaBHEHUS [IEPBOTO
NopsiiKa. Y paBHEHUS
bepnymm

Pemenue 3agau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepenunanbuble
YpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKArOIIe
MOHMKEHUE MOPSIKa

Pemenue 3amau

17

JInnelinble
HEOJHOPOJHBIE
muddepeHImaIbHbIe
YpaBHEHHUS C

Pemenue 3amau




MOCTOSIHHBIMU
Kod(dumeHTaMu
Psane1 ¢
1g | MOMOHTCIBHEIMA Pemenue 3agau 4 6
yieHamu. [Ipuznaku
Janam6epa u Komm
Pane1 ¢
MOJIOKUTEITHHBIMU
YJIeHaMU U
19 | 3HakonmepeMeHHbIE Pemenue 3anau 4 5
psaael. HeoOxoaumbrii
MPHU3HAK U TPU3HAKT
CPaBHEHHS.
20 | CreneHHBIE pSABI Pemenue 3amay 4 6
Psnap1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3amaq 2 6
Dypse.
Bcero: 68
4.4. JlabopaTopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbIx padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO
4.6. CamocrosTenpHas padoTa 00YJIarOIIXCs
Bunel caMocTosiTenbHON paboThHI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuIE 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
. Bcero,
Bun camocrositensHO#M paboTh yac Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania 16 8 8
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO
12 6 6
ycneBaemoctu (TKY)




Jomamaee 3amganue (/13)

Konrtposbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpoOMEXKYTOUHOM

arrectanuu (I1A)

16 8

Bcero: 44 22

22

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSITEILHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U IJIEKTPOHHBIX YIEOHBIX U3TAaHUMN

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHHIM

https://e.lanbook.

2. Unrerpansl. Paasl: yue6. mocobue / JI /.

Mudp/ bubnuorpaduueckas ccpiika Konngectso
URL aapec AK3EMILISIPOB B
oubnuoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaJIbHOE HUCUuCieHue: yuebHoe nocooue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE Hcuucienus: B 2 1.: yuebHOe mocobue
JUIsl cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanu3za: yueOHoe nocobue / I'. H.
bepman. - 22-¢ u3 ., nepepad. - CII6.: [Tpodeccus,
2005. - 432 c.
517 Bricmas maremaruka. Psagel: yue6Hoe nmocodue / 1O. 167
I' 96 A. I'ycman, C. I1. ITombiTkuH, A. O. CmupHoB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO ObC Jlanb
com/book/411 | ananu3a. B 2-x TT. Tom 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepoieHOCTh. JuddepeniupyemMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHUK 33/1a4 IO MAaTEeMaTHIECKOMY aHalu3y. Tom ObC Jlanb



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227

com/book/2227

Kynpssues [u np.]. - Mocksa : ®uzmatiut, 2009. -
504 c.

com/book/211928

ycroifunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

http://e.lanbook.c | Banguua K.B. Maremaruuecknii anamms. / K.B. 9BC Jlanp
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTeMaTu4ecKoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I". Apamanosuu. - CII06.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu Mo MaTeMaTHIECKOMY aHAIHU3Y. - OBC Jlanp
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxHenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. Jluddepennmansasie 100
ypaBHeHUsL: yued. nocobue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yueb.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniuanbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHMUYECKOM yHUBepcurete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. TuddepeniranbHbie ypaBHEHUS U 3bC Jlanb

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
WH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(POPMaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JTUCIMILIIHHEI

AIIEKTPOHHBIX
«HTEpHETY,

00pa3oBaTeNbHBIX pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Matremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

9BC «JIa"b»

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNBLHOTO MpoIiecca MO TUCITUTUIHHE.
[TepedyeHs UCIOIB3yeMOro MPOrPaMMHOTO oOecTiedeH s peacTasiieH B Taduie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHUS


https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

Ne i/t Haunmenosauue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIIMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUTHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexurOHHAs Ay AUTOPHUS

AyauTopus Uil IPAaKTUYECKUX 3aHATHH

10. Omnenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB JJISl POBEICHHSI TPOMEKYTOUYHOM aTTeCTAIIH

Bug HpOMe)KYTOHHOﬁ aTTeCTalln Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TPUMEHSETCST 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejieHa B Tabuune 14. B TeueHne cemecTpa MOXXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu onieHKH YpoBHSI CPOPMUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyyaromuiicss TJIyOOKO U BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTepuan;
«OTJIMIHOY — YBEpPEHHO, JIOTHYHO, [TOCJIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
«3aYTEHO» — ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIHHOU IJUTEPATYpHI,

TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH‘IGCKOfI
ACATCIIbHOCTHIO HAITPABJICHUSA




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BIIaJICCT CHCTEMOM CITeUaTM3UPOBAHHBIX TTOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYECKOW JESATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IpOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONUpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHNYU BHIBOJIOB H 0000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIEHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taduumie 15.

Tabnuia 15 — Borpocs! (3agaun) 115 9Kk3aMeHa

No Kon
[Tepeuens BOpocoB (3aau) AJIs dK3aMeHa
n/n MHIMKATOpa
Cemectp Nel
1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2
1. Beruucnurs npeaen lim % OINK-1.3.1
Orser: 3
2. BbrancuTsb npegen lim e
Otser: 8/5
3. Boruncauts npegen lim ————
Otser: 3/2
4. Beraucnuts npezen lim %
Otser: - 5/7




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ———

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseruucauts npegen lim %

OtsBet: 7/6

9. Bbruucnauts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VK-1.B.2
METOJIOM JIeJIeHUS Ha OOJIBIIYIO CTETIEHb IEPEMEHHbIX ? OIIK-1.3.1
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x“—3Ix-2
. —xTHutE
d) lim———
=3 <X —oX—a
e) lim X2 o
x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHONW B TOYKE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
XA
YeMy paBHa CyMMa KOHEYHOT'O YMCIia OECKOHEYHO MaJbIX (PYHKIUI? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MAJIbIX (PyHKUMI —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
Temno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-13.1

MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

1) 6
2) 4
3) 10
4) 15




OTtBer: 4)

=

1) BelunciuTe NpOM3BOAHYIO QYHKIUK V = X = + 4% YK-1.B.2
_ OIIK-1.¥.1
Otser: 2x + 4% In4
2) Bepno nu yrBepkaenue: «I[Ipon3BoHas CyMMBI IBYX
muddepeHupyemMbIx GyHKIUI paBHA CyMMe TPOU3BOIHBIX ITHX
dbyakumiiy. OTBET apryMeHTHPYHTE.
OrtBer:
IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X)xV'(X)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwlxd—ulx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBoanasi cyMMbI ABYX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX
GyHKIMI».
1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
OrBer:y = x - 4% (2 + xin4)
2) Bepuo nu yrBepxaenue: «[IpousBoaHas Ipou3BeCHHS ABYX
middepeHpyeMbIX QyHKIUI paBHA TPOU3BEICHUIO TPOU3BOIHBIX
TuX QyHKIUH». OTBET apryMeHTUpYHTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia qudgepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xv'(x)
3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwled—uix)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyiia Ne3 —310 popMyJia 1JIs1 BLIYMCICHUS IIPOU3BOIHOM
npousseaeHus AByX 1@ depeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOU OTBET. YK-2.3.1
OIlK-1.¥.1

-

. (C-u(x))'=C-u'(x)

N

. (UC)EV(X)) =u' (X)) (X)
- (U(x)-v(x))'=u’(x)-+-V'(x)

. G =2

[ o

w

OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepeHunupoBanus
npou3BeeHus ABYX 1@ depeHunpyeMbIX GyHKIMNA MPOU3BOAHAA




Npou3Be/leHUsI BbIYUCIsieTcs 10 Gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmpoBanus. [I[pon3BoaHAas CIOXKHONM QYHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIs
pereHus gaHHOM 3aaa4un. OOOCHYHTE Balll BEIOOP.

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITH IPUMEHEHDI

JUIsl pelieHus JaHHoii 3aaaun oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) Haitnure npou3BoaHyt0 pyHKINN
y = 5cos(5+ 2x) #In(5x— 2)
Oteetr: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * —

2) HazoBute kakoe-nu6o undpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JJISI peleHust TaHHoi 3aaa4yu oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
airedpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 3.
1) Haiimute mpou3BoIHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrtBer:

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI

JUIS pellleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecreuyeHue, BKJalo4Yallnee 00J1b10i Hadop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajareOpbl, OpUEHTHPOBAHHYIO HA NMOJATO0TOBKY HHTEPAKTHUBHBIX

YK-2.V.1
VK-2.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

Samanue 4.

1) HaiimuTe nmpou3BoaHYO (PyHKIHH
v =4/2— 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1u00 mu¢poBOe CPEACTBO, IPUMEHUMOE IS
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOop
MaTeMaTu4ecKUX GyHKIUI B TOM YHUCIECUCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x— 4)In4
2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

—20sin(3 +4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsI pellieHus JaHHoi 3aaaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajaredOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS TN BHIPAKEHHE
1 .
- ¢ (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOIHOM QpyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBer: BoIpa:keHHe SABJISIETCH MPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTL HEONpeaeIeHHbII
HHTerpaji

1
J « (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

VK-2.3.1
OIIK-1.3.1

11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky HyHKIUN y=x3-2
B €ro0 TOUKe ¢ adcmuccon Xo= 1
OtBet: y=3Xx-4

VK-2.3.1

12.

B kaKkoif TouKke ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHU Y=X° -2
nMeet Bua Yy=3X-4

VK-13.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a
croco0a perIeHus.

OrBer: [lepBblii cIOCO6 OCHOBAH Ha ONpe/IeJIeHHN KAacaTeJIbHOM K
rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NPsSIMOii, ABJIAIOLIelicA KacaTebHOI, T.e. HY’)KHO PellINTh CHCTEMY
L (y=x%-2
aBHEHUH |- _
P y=3x—4
IIpu BTOpOM cnioco0e pemieHysi, He00X0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTelbHoil ¥ = v(x,) + v (x,)(x— x,) ny=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B ToUke (Xo, Yo). Uemy
paBeH yroil MEXAy KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) u y=0(X) B Touke (Xo, Yo)
HA3bIBAETCs YIoJI MEKIY KAcaTeJIbHBIMH K MPSIMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

[TycTh nonoxxeHue TOUKU npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
rae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BeInuiinre HoMep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHKmu S(t)

b) Ckopocts Touku paBHa auddepenimany Gyakuuu S(t)

OrtBeT: a)

YK-2.B.1

15.

[Tycts ¢ynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa 1js
BCEX X U3 HHTepBaJja (3, b), To pyHKIus yObIBaeT HA 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Ecin BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
IS BCeX X U3 mHTepBaJa (a, b), To pyHKuusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJie.

YK-2.B.2

18.

[Tycts nuddepennupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje
(a, b).

HM3BecTHO, 4TO B TOUKE Xo Ha nHTEpBaie (@, b) mpoussonHas pyHkimm y

VK-2.B.2
OIIK-1.3.1




= f(x) paBHa Hym0. Kakux MTaHHBIX HE XBaTaET, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Otser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOH MaKCHMyMa, MUHUMYMAa HJIM Ieperuoa
rpaduka ¢pynkuuu. Jist Toro, 4To0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHHU J0KHA MEHSITh 3HAK C MJII0CA HA MUHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH
y=f(x)?

OtBet: [IpsiMast TMHMS M HA3BIBAETCS ACUMIITOTON rpadguka
¢pynxuuu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpadguke, 10 NIPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM
yIaJeHUH 3TOM TOYKH N0 rpadguKy OT HA4Ya/1a KOOPAMHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

2 2
—x"——=x"+—-x2+5
4 37 5
SBnsercs pemenueM | (5x* — 2x° + v x?)dx ? OtBer obocHyliTe.
[TpuBenute aBa criocoba penieHus.
OT1Ber: BbIpaxkeHHE
5 4 2 3,2 >
X —Ix Tt 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

JIJIsi 0TBETA HA ITOT BONMPOC MOKHO B3SITh HHTErpaJ
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
. 4 3 5
o

it -2 +5 -3T0 0nHo U3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT PeleHust: B3ATE NPOH3BOAHYIO OT
5 2
52,3
4 3

L =
dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

z 2
T E.I': T 5, MPpOU3BOJHasl paBHA NNOAUHTErpaJILHON

5 . -
;x“ - Exg +Cx7+5  SBISETCS PEIIEHHEM HHTETpaa.

VK-2.V.1

21.

1. Borluucnaute HeonpeaenEéHHbII HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

Ortser:

5 2 2 3
—x*—=—xX*+-x1+C
4 3 5

2. BBIUHCTUTH HEOIPEIeIEHHBIA HHTETPAIT:

g A . 3 l ;
J (Vx=+3x" =57 .—3:'“:"
VX

OTBeT:
35 3 1

VK-1.V.2
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3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

0,5x*+0,8x 1+ C

5. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHUS O] 3HaK auddepeHuana

Y METOJ1 3aMEHBI IEPEMEHHOW HHTETPUPOBAHMS.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+ 3
OTtBeT:
2Jx2+3+C
Mo:keT ObITH IPUMEHEH KAK MeTO/] BHECEHHS MO/l 3HAK

Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

2. BrwiOepute MeTO MHTETPUPOBAHUS M BBIYUCIUTE HHTETPAI.
VYKkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OrBer:
Zarctg(x*)+ C
MoxxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

Au(ppepeHnnana TaK U METOJ 3aMeHbI IlePpeMeHH O
HHTErpUpOBaHMusl.

3. Bribepurte MeTo1 MHTETPUPOBAHUS U BHIUMCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
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OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BbiOepute METOA HHTETPUPOBAHUS U BHIUMCINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH MeTO/ 3aMeHbI IepeMeHHOM
HHTErPUPOBAHUS.

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMSI IIPUMECHSIIN
OTBeT:

[ dx
v
—2ln|4 — x| + €

Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHHOoM
HHTErPUPOBAHMSI.

23.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUSA 11O HaCTAM:

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHMs JaHHO#W 3agaum  otHocuTces Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 2.
1) BrruucanTs, NpUMEHUB METOJT UHTETPUPOBAHHUS 110 YaCTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPHUMEHEHBI AJIs
pemieHusi aaHHOW 3amaum  otHocutcss  Wolfram Mathematica-

YK-2.V.1
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nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

1) BeraucauTh, MPUMEHUB METOI HHTEIPUPOBAHHUS 10 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure kakoe-1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTger:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO# 3agaud  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTteMaTu4yeckuX (GyHKUMHA B TOM YHCJIECHCTEMY KOMIbLIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
3ananue 4.

1) BeruncinTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUSA 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uundpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LIS
peulenus 1aHHoM 3agaun oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTH4YecKuX QyHKUMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

-

J ax

a0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnedeHMe, BKJKOYawinee 00JblIOH HaOop
MaTeMaTH4eCKUX (YHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOIl
ajareOppl, OPMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX

VK-2.V.3
OIIK-1.B.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 2.

1) BbluucinTe ONPEaCICHHBIN HHTETPAT:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHue, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 3.

1) BbluucCINTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-11u00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelleHusi daHHOM 3agaud  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYyHKIHUI B TOM 4MCJ/ie CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3aganue 5.

1) BblunciIuTE ONPEICICHHBIA HHTETPA:

1

[[eax

-1

Oteer: e-e'
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPHMEHTHPOBAHHYI0 HAa MOAT0TOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O
3. TlpouHTErpupyiiTe TPUTOHOMETPUIECKYIO (PYHKITHIO

|r cos 2x dx

VK-2.V.3



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

sinx dx

[¥] - = |

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOUKE VK-1.3.2
My (%9; ¥p)?
OtBer: PyHKUHA Z = f(x;¥v) naspiBaercs HelpepbIBHOM B TOYKeE
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MMeeT npenes [im f( M) W 3TOT mpeaes paBeH
M— M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gpynkimun y=e2*? YK-2.3.1
a) dy=2e?*dx OIlK-2.3.1
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
=z  Od=
1. Haiinure yacTHBIE TPOU3BOIHBIE —— M — (QYHKITUH
B = Oy OINK-1.V.1

_ sin(3+8x —7y)
B 2 —x3y7

cos(3+8x—Ty)+8( 2—4"1_1.' ! ]—s-z'niE—Bx—?_v131"'_1.' !
OrtBer: —
I

Z

I'2—x3_1."

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*
@y

o dz A=
2. Haiinute qacTHEIC IPOMBBOAHBIC _— M —— (QYHKIHK

sin(3 + 2x — 5y)
z =

2 — .I'L'_'l.'?
cos(3+2x—5y)+2( 2—.1'4_1.' "+ zin(3+2x—5¥ 14.1"1_1.' !
OrtBer: —

[z —4-4_1.-' i

—cos(3+2x—5y)+*5(2—x*y") +sin(3+ 2x— 5y)7x*y*

(2 —x*y")?




o =z  g=
3. Haiingure yacTHBIE IPOU3BOAHBIE b byHKIUH

o

sin(1l+4x — 3y)

z= —
3+ xey’
cos(i+4x—3y) 54|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OTtBerT: P
[3+x"y" )
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + )’

o dz A=
4. Haiigure 9acTHBIE IPOU3BOIHEIE b GyHKIUHA

_ sin(7 +4x —7y)

= 3,6
3 —xy
cos(7T+4x—Ty)+4(3—x" 9% )+ sin(7T+4x-7y)1325 5"
Orser: 3 612
|3 —x ¥ 1
—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —x*y®)?

o dz A=
5. HaiinuTe 4acTHbIE IPOU3BOAHBIE e GyHKIUH

_ sin(5+ 8x — 5y)
B B

Z ;
3 —x%y
cos(B+8x—5v)+8( S—x'}}'b |+ zin(5+8x—5y 14.1"1}'5

|'3—x4_1,.-5'|‘

OTtBeT:

—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortser: [laHHoe BbIpakeHue MpeacTaBisieT co00ii nudpdepenunan GyHkuun
u(x,y,z), ecau: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,z) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) MO Y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2
OIIK-1.3.1

30.

Kakast Touka Ha3bpIBAETCS TOUKOW MakcumyMa QyHKIuu = = f(x; v)9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , eciu cymecTByeT Takasi 0 - OKPECTHOCTh TOUKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoHyI0 GyHKIIUHA

flx,v) = (8+5x* +2y* — 7x*v*)* B rouxe K(1,1) mo

YK-2.V.1

OIIK-1.V.1




HaIpasJIeHHIo K Touke M (2,6)
-2256

OTBeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HanpasJeHuio K Touke M (4,3)
-280

OTBeT: —
w13

3. Haiitu npou3BoaHyIO QYHKIUU

fle,v)=(7—2x+ 2y —x*v™1)* B rouke K(1,1) no
HanpasJeHuio K Touke M (5,2)

272

OrBer: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HanpasIeHUIO K Touke M (5,6)
-1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) no

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

OIIK-1.3.1

32.

CdhopmynupyiiTe HEOOX0IUMOE YCIOBUE SKCTPEMyMa
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT 3KCTPeMyM, TO €€ YaCTHbIE MPOU3BOIHbIE B ITOH
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBACTCHA H606X0)II/IMI)IM YCJI0BHMEM IKCTPEMYyMaA.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro IMOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBs3bIBawowiee X, Y U Y. OHO MoxkeT ObITh
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

y' =flxy),
M(x,y)dx + N(x,y)dy = 0.

VK-2.3.1

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHIaIbHOro YpaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUs MIEPBOI0 MOPSAAKA HA3BIBAETCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j00oM gonyctumom C;

0) Ji1000e pemieHrne MOKeT ObITH MOJYYEHO U3 Heé NMPU HEKOTOPOM

3Ha4YeHUH NOCTOsTHHOM C.

YK-2.3.1




35.

SABnsiercst M GyHKIHS 2+ v —2x=C o6mum perieHuemM
nudpepeHnanbHOro ypapHeHus X+yy' = 1?

OrtBer: [IndpepeHupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAAETCS OOIIMM pelleHreM
auddepeHUAILHOTO YPABHEHUS.

YK-2.V.1
OIIK-1.V.1

36.

Haiigure obmue pemenus nuddepeHanbHbIX ypaBHEHUH,
MpeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mobo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3a]1a4H.

OrBer: y =In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUIs pelieHusl JAHHOM 3a1a4H, OTHOCHTCSI
Wolfram Mathematica

2. y' =2
) .

OrBer: Yy =5In|x| + €

OnHuM U3 HH(GPOBBIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI

A peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
r_ 1

3x

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeCcTB, KOTOPbIe MOT'YT ObITH IPHMMEHEHBI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
JUIs pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica

5.y =2

OrBer: ¥y =3 In|x| + €

OnHuMm u3 Hu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUIs pelleHust JaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica

6. y' =2

OrBer: y =9In|x| + €

OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 32124, OTHOCUTCS

Wolfram Mathematica

YK-2.¥.3
OIIK-1.B.1




OrBer: y =12In|x| + C
OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpPbIE MOT'YT 6I>IT]> NMPUMEHCHBI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
p _H
OrBer: ¥y =31In|x| + C
OL[HI/IM n3 III/I(])])OBLIX CpeacTs, KOTOpbIE MOT'YT 6I>IT]> NMPUMEHEHBI
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
;17
3. y = -
OrBer: y =17In|x| + C
O}IHI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
¢ 27

4, y' =

x

OrBer: Yy =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica.

37.

Pemmte 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe
YyacTHBIC perieHus AudepeHnanbHbIX YpaBHEHUN, TPEICTABICHHBIX
HUXE

5

OrBer: Yy =9 In|x| + 2

7.y =2
y'==

OrBer: y =12In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OrBer: ¥y =31In|x| + 2
9. v =X
. ) .

OtBer: ¥y = 17In|x| + 2
10.y' =2

x

OtBer: ¥y =27 In|x| + 2

38. | Brimumute HOMEp MOA KOTOPBIM PACIIONIOXKEH AL, U KOTOPOTO HE YK-1.3.1

BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?
w M43

1) ZTE: gy
o 2

2) ZTE: Ln3ia

- -

oo =T

3) Z": 13n2_2
o nZ+3

4) ZH:; n+1

OrtBer: 3)

39. | Kakue npu3HaK HCCIeOBaHUS HA CXOAUMOCTh IPUMEHSIIOT JUIS YK-2.3.1

YHCIIOBBIX PSAJIOB C MOJIOXKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa
b) npasuio Jlonurans
c) merox Kpamepa
d) mpusnak Komu.
Ortger: a), d)

40. | Ecau psig cXOAUTCS, TO YTO MOXKHO CcKa3aTh 00 00IeM UIeHe 3TOro YK-2.3.1
psna? OIIK-1.¥.1
Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.€. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

f1—+00
He00X0AUMBIM NIPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, eciiu
OOLIMIi YJIeH 1., He CTPEMHUTCS K HYJII0, TO PSii PACXOIUTCS.

41. | Ecnm oOmmii wieH psija i, He CTPEMUTCS K HYIIIO, YTO MOXKHO YK-2.V.1
YTBEPXKAATH O CXOAUMOCTH psiaa? OIIK-1.3.1
Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.€. [iim 1, = 0. ITO yTBep:KAeHHne Ha3bIBaeTCs

1 —+0a
He00X0IMMBbIM MPU3HAKOM CXOAMMOCTH psja. B yacTHoCcTH, eciin
O0LIMIi YIeH 11, He CTPEMHUTCS K HYJII0, TO PSiA PACXOIUTCH.
42. | OOuwmii 4wieH psaa i, CTPEMHTCS K HyJt0. JIOCTaTOYHO JIK 3TOTO IS VK-1.B.2

TOTO, YTOOBI YTBEPKAATh, YTO JAHHBIN PSJT CXOAUTCS?
Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMUTCH K
HYJII0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe Ha3bIBaeTCH

1 —+0a
HEe00X0AUMBIM NMPU3HAKOM CXOMMOCTH Psiia, HO OHO He SABJSIETCS
AOCTATOYHBIM /JI5l TOT0, YTOObI YTBEP:KAaTh, 4YTO psia cxoaurcs. T.e.




PAA MOKET ObITh KaK CXOAAIIUMCH, TAK M1 PACXOAALIIUMCSH.

43.

- 7
o B
n=1 Int-2
HccnenoBaTh TaHHBIN P HA CXOAMMOCTh. BriOepuTe MeTo I
HCCIICA0BAHUA U3 CITMCKaA.
a) HHTerpanbHbIi IPU3HAK CXOAMMOCTH

b) HeoOxoaumblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSETCS HEOOXOIUMBbIii
npusHak — b)

VK-1.B.2

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTDB psaaa Ef:l —
=

(G

ra | e

(5 I S

OTBeT: cxo0auTCA

- [4n
2. HccnenoBaTb CXOMUMOCTB psijia e | ——— =

OTBeT: cXoauTCH

3. HUccnenoBath CXOAUMOCTD psijia 27n | —————

[Br—4

I
i

OTBeT: cxoauTcH

~ (4n
4. HccnenoBarh CXOAMMOCTD PAfA 2.5e )~
o |7

OTtBeTt: pacxoaurcs

- (1m+3)4"
5. Wccrnenosarh CXOAMMOCTD psijia 2o -

=1 i1ns st

OTBer: cxoauTcs

YK-1.¥.2
YK-2.V.1
OIIK-1.V.1

45.

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

OrtBet: cxonuTest
2) Kakoii npusHak Bel ucronbs3oBani. O00CHYHTE CBOM BHIOOD.

>
=

. 0S
OtBer: npuMennM npusnak Janaméepa. [ = lim =L = ;
ji—oo O

2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
M03BOJIAT OTBETUTH HA BONIPOC 3aJaHHS.

, T.K.

VK-2.B.2

46.

~ (4n
1) HccnenoBath CXOQMMOCTD PAfa 2. ) ————
n=1"

OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O60CHY#TE CBOI BBIOOD.

Otser: npuvennm npuzHak Koum. [ = "/a, =4 ,1.x.4>1, To psin
cxoautcesi. HeoOxonumplii NpU3HAK, NPU3HAKH CPABHEHHUS U

JamamOepa He M03BOJISIIOT OTBETUTH HA BONPOC 3aaHMS.

YK-2.3.1




- (1n+334" -
47. 1) HccnenoBarb CXOAMMOCT Psiaa 2oy ———— YK-2.Y.3
(1nt4)5 YK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
pelleHusi JdaHHOH 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHHe, BKJIKOYaIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (YHKUHMA B TOM 4YHCJIE CHCTEMY KOMIBbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

48. | TlycTh JaH 3HAKOUYEPEAYIOIMNACS PAN L=y 1. Eciu pa, YVK-2.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomurcs

b) Psix pacxoautcs

C) Psa cxomurcst abCOTOTHO
OTtBeT: C)

49. | Ecnu aGCcomoTHRIE BETUYHUHBI YWICHOB 3HAKOUYEPETYIOIIErocs psiia VK-2.3.1
2=, 1, yOBIBAIOT ¥ OOLIMI 4IEH pAa CTPEMUTCA K HYIIFO, TO YTO OIIK-1.V.1
MOKHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BepHBIi OTBET.

a) Psaa cxomures
b) Psn pacxomurcs
C) Psa cxomurcst abOCOTIOTHO
OrBer: a)
50. | Crenennsle paabl. IHTEpBan U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiitu 061acTh CXOIMMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=0
Orger: (—1;1)

2. Haiitu paamyc CXOAMMOCTH psa
Z(E‘Tj” =1+2y + ‘1-3[': P Lo LI R
n=0

OtBer: R=0,5
3. Haiitu paamyc cXoauMOCTH psja

Z[E:{j” =145y L2542 L oL glem L
n=0
OtBet: R=0,2



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

4. Haiitu paguyc CXOIUMOCTH psiia

Z[ 1)™(3x)" ., 3x  (3x° . (=) ()"

1 2 3 n+1
OtBeT: R =§

5. O61acThIO CXOIMMOCTH psijia

==

Z Clx—a)y"=Cp+C(x—a)+C(x—a)* ++C(x—a)"
n=0
SAsnsiercs unrepsan (2; 4). Hailinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CTeneHHOM Al Zn—p @, % " CXOAUTCA B TOYKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 aOCOFOTHOM CXOMMOCTH TOTO Psijia B KOKIOW U3 OIIK-1.3.1
TOYEK X, TAKHX, uTo|x| =< |x,|?
Otser: Ecin crenennoii psa 2, —; @, % " CXOAUTCHA B TOUKE X0, TO, OH
a0COJII0THO CXOAUTCA B KAXKI0H TOUKe X, 115l KOTopoii |x| < |x,].
JTO yTBepsKJAeHHe HA3BIBAETCS TeopeMoii AdeJs.
52. VK-1.¥.2
1. Paznoxute MHOrowien f(x) = —x® —10x"—30x —31 B psang | OIIK-1.V.1
Telinopa B OKpECTHOCTH TOYKH & = —2
OrtBer:

flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°

2. Pasnoxwuth MuOTOWICH f(x) = —x° —2x~+5x—1 B pan
Telinopa B OKpeCTHOCTH TOUkH ¥ = 1

OTtBeT:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

3. Pasnoxuth MHOrOunen f(x) = —2x*+ 14x~—25x +12 B
psn Teiinopa B OKpECTHOCTH TOUKH ¥ = 2

OTtBeT:
flx)=24+7(x—2)+2(x—2)> — 2(x—2)3

4. Pa3noxuTh MHOTOUNEH f(x) = —2x" —2x~+7x + 13 Bpsx
Teiinopa B OKpecTHOCTH TOUKH ¥ = —1

OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

5. Pasnoxurs MHorounen f(x) = —2x*—7x"—x +9 Bpan
Teiinopa B OKpECTHOCTH TOUKH ¥ = —2

OTBerT:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?




Bompocsr (3amaun) nis 3avera / aud . 3adera npeacTaBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIIONHEHUS KypCOBOH paboThI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM 7151 KypcOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMmepHBIii epedeHb TeM AJ1 KypCOBOTO IPOEKTUPOBAHMS/BBIIOITHEHUS
- KypCcOBOI1 pabOThI
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl Ui mpoBeneHUs MPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB IS TECTOB

Ne
Kon

o IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB WHJIUKATO

pa

i}

TunoBoi BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
M e 4 T
Otser: 3)

2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2 OIIK-
byHKIIHH 3) 1 2.3.1
v x—3 4) 4
) (_:(:—3],!1;11_:( OTBert: 3)

SIBIISIETCS TOYKA

3. | [TpousBoHas 1) 2x-4%In4 YK-2.V.1
GyHKIMN 2) 2x-4*71
yo=x% 4% 3) x-4%(2+ x)
paBHa 4) x-4%(2 + xln4)

OtBet: 4)

4. | Abcuucca 1) 8 YK-1.¥.2
IKCTpEeMyMa 2) 0,5
byHKIIHH 3) 1
yv=8—x"+x [4) -05
paBHa Ortser: 2)

5. | Berunciure 1) ———+ VK-1.V.2
WHTETPAI aretax

- dx 2) Inlarctgx| +C
J (1+xDarctglf?) — m.r;:x +C
4) ——+¢C
arctgx




Otgert: 1)

6. | Berunciure 1) 0,5(3-8x)5(-8) VK-2.V.1
MIPOU3BOIHYIO 2) 0,5 (3-8x)°5 (8) YVK-1.¥.2
byHKIUA '
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)°8 (-8)
Otger: 1)

7. | Bolunciure 1) y =251 VK-2.V.1
POM3BOTHYIO 2) v=g¥
BTOPOTO 3) y=G5e™ ! OIIK-
nopsiiKa 4) 25 2.3.1
yHKIHH OrtBer: 3)

y =51

8. | O6paTHo 1) y=x° VK-2.3.1
ynkuuei o 2) y= =
OTHOILIEHHIO K .
byHKIIUN 3) ¥y= 11}.,1'

)= e 4 y=e
: Ortser: 3)
SIBIISIETCSI
byHKIHS

9. | IlepBas 1) ckopocTh 3MeHeHHsT (PYyHKIHH YK-2.3.1
IIPOU3BOHAS 2) wHampaieHue QyHKIUU OIlIK-
byHKIIIHN 3) npuparieHue GyHKIUH 1.3.1
II0Ka3bIBACT. 4) npUpalieHne apryMeHTa (yHKIUU

Otger: 1)
10.| Juddepennunan | 1) oTHOMICHUIO MpUpanieHUs GYHKIIMU K IPUPAIICHUIO YK-2.3.1
(GyHKIIUN paBeH aprymMeHra
2) TMPOM3BEICHHIO pHpanieH:s GYHKINU HA IPUPAICHHIE
apryMeHTa
3) mpowu3BeIeHHIO MPOM3BOIHOI HA IPUPaLIEeHNEe
aprymeHra
4) TpupalICHHIO ApTyMEHTA
OtBet: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
GyHKIMH 4) 0
.= x* + 2| Orser: 3)

- (,‘L'—Sj;'(ﬂ';'—‘l-j:

12.| Berancnure 1) 0 YK-1.3.1

npeen 2) 9

. sin®3x 3) 3

lim — 4) 1
Otser: 2)

13.| YpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJbHOU K | 2) v =4x + 3
rpaduxy 3) y=2x—5




byHKIIUN 4) y=3x—4
y=x3-2 OrtBert: 4)
B €r0 TOYKE C
a0cruccon
Xo= 1 umeer BUJ
14.| Beraucnure 1) 0 YK-1.¥.2
3HAYEeHHE 2) -1
POU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIIUN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —Zxsin3x —-cos3x+C VK-2.3.1
epPBOOOPA3HBIX + 1 °
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3 ©3) 3xsindx — %casBx +C
MMeeT BUIL 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Boruucaure 1) VK-2.V.1
MHTETpall OIIK-
[ dx 1.3.1
J xinx 2)
3)
4)
2)
OrBer: 3)
17.| Eciu k 1) [* :“ VK-2.V.1
OIpEIETIEHHOMY e OIIK-
MHTETpay 2) 6 [FEE 1.V.1
- dv ‘1 e+l
Jl Jx+ = 3) [} ==
MPUMEHHUTD 2 5de
OJICTAHOBKY 4) 6], a3 3¢
x = t° 10 OB
TPUMET BHJ Ortsert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMCHT OTtBer: 4)
Bpemenu t=1
paBHa
19.| Ykaxute 1) Xu sinx YK-2.3.1




byHKINH,
KOTOpbIE
SBIISIOTCS
HKBUBAJICHTHBI
MU ipu x —+ 0

2) X utg2x
3) X u C0S2X
4) XwuSsin2x
Otger: 1)

20.| Kakoe u3 Hioke | 1) oTHOLIeHHE NpupamieHns GyHKIUN K TPUPALLICHUIO YK-2.3.1
NIEPEYUCIICHHBIX | apryMeHTa
IIPEIIOKECHU N 2) otHoeHNs (PYHKIIMU K TPUPALICHUIO apTyMEHTa
ornpezesnser 3) oTHO1IeHKE TIpesiena GYHKIMU K apTyMEHTY
IPOU3BOJHYIO | 4) mpe/eJ OTHOIIEHUs MpUpameHust GYHKIHH K
byHKIIIH NPHUPAIIEHHIO APTYMEHTAa
(korma Otget: 4)
npUpanieHne
apryMeHTa
CTpEeMUTCH K
HYI10)?
2 ceMecTp
1. | INonHsIi 1) 2x*ydx+ 3x y dy VK-1.¥.2
nuddepenmman 2) 3x*yidx+ 2x%ydy OIlK-
pynxIMN 3) 3x’ydx + 2x ydy 2.3.1
z = x3y? 4) 2x*y*dx + 3x7ydy
paBcH Otger: 2)
2. | Ykaxute 1) 7, L_ VK-2.¥.1
CXOISALITHIACS - 1
YHCIIOBOU Psift 2) Zi= n
3) Tii=
4) ez
Otger: 2)
3. | Ykaxure 1) —-.~T=1f‘, (x —2)" VK-2.3.1
CTETIEHHOH psI, 2) T n(x— 2)"
U1 KOTOPOTO ,A .
unrepsain (0;2) 3) Zi= S
ABJIAETCS 4) Xri- n(x+2)"
WHTEPBAJIOM Ortser: 3)
CXOJIMMOCTH.
4. | Vkaxure 1) 6 YK-1.Y.2
YaCTHYIO 2) 6xy
POU3BOJIHYIO 3) bx
no v gynkiuu | 4) 3x°
ABYX Otser: 4)
HePEMEHHBIX
z = 3x%y
5. | Ecim V-59T10 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOU 3) 8 1.V.1
JUIUHBI 2 4) 16
enuHUbL, Toraa | OrBer: 3)

UHTErpall




J.['V dv

paBeH

6. | HeoOxonuMmuelii 1) T=, 3_‘? VYK-1.3.1
HpU3HAK e
CXOJIMMOCTH HE 2) Zy= 2
BBITTOJTHEH JIJIsI 3) T 5:;2
pana =1 3;!¢ :2

OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOHU3BOTHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x+ 2)cos(5x + 2y)

E;YHKHHH Otger: 2)
z = cos(5x + 2y

8. | Beruncamure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
[ dy [V dx 4) 0,1

Ortser: 3)

9. | Haiigure 1) [4,0) YK-2.V.1
o0nacTh 2) (-3,0)
CXOZIMMOCTH 3) (-2,0)
e L

e OtBeT: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HAYCHHE 2) 2
¢ynkmmm aByx | 3) 10
NIEpEMEHHBIX 4) 19
z=2x-y+15 B OrtBer: 3)
touke A(-2,1)

11.| Hatigute 1) 2cos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)

MIPOU3BOIHYIO 3) cos(5x+ 2y)

Z_z 4) (5x + 2)cos(5x + 2y)
KIAN

S)}I:H sin(5x + 2y Orser: 1)

12.| Jana (1)y1—£KHI/I${ 1) 1+ 3x— j—x: VK-1.¥.2
flx) =e™, 2) 1+ 3x+ 9x? O1IK-
TOrZa NepBbIe 2.3.1

TpH (OTJIUYHBIC
OT HYJIs) WeHa
pazioxKeHus

3) 1—3x+9x°
4) 1—3:(—;;(:




stoil pynkuuu | OTBeT: 4)
B pag Teitopa
B OKPECTHOCTH
TOYKH ¥, = 0
UMCIOT BU/T
13.| [ToBTOpHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlnf dx VI"; dy vlﬂ__ﬁl d4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) T n’+3 VK-2.3.1
IpH3HAK " ol 7
CXOJMMOCTH HE 2) Xz S1a
BBIIIOJIHEH IS 3) T=,- E .
psna ot +3
4) Xiai o
Otser: 1
15.| Eciu V-510 1) 27 VK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.V.1
JUTAHBI 3 4) 16
enuHuIBL, Toraa | OrBer: 1)
UHTErpal
11, av
paBeH
16.| Beruncnure 1) 0,2 YK-1.3.2
MOBTOPHBIN 2) 0,3 OIIK-
UHTErpat 3) 0,25 1.3.1
[Fde [[Sdy |4 05
; OtBert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacTthb 2) (0,3)
CXOZIMMOCTH 3) (0,2)
P b
e Otger: 1)
18.| Beruucnure 1)4,5 YK-1.3.1
UHTETpal 2) 0,75
1 1 r2 1 3) 4
Otser: 2)
19.| YactHas 1) 6 YK-2.3.1
MIPOM3BOTHAS 2) bxy
no x ¢pyuknun | 3) 6X
JIByX 4) 6x + 3x .
TEePEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
byukuuu 1Byx | 2) 20
EePEMEHHBIX 3) -15




7=3x-2y+16 B 4) -20
touke A(1,2) OTtBeT: 1)
paBHO

21. VYxaxwure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1
2x+1)y'+y==x:
OTBeTHI:
1) VYpaBHeHue ¢ pa3IelsFOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) Vpasuenwue bepuyim
4) YpaBHeHHE B OJHBIX AU PepeHnnanax

OTtBer: 2)

22. VYkaxute obmiee pemenue auddepeHnnanbHOro YK-2.3.1
ypaBuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2In[2x+ 1]+ C 1.V.1
2) v=In|2x +C|
2
3) ¥v= In|2x+1|+C
4) v =3Inlx|

OtBet: 3)

23. YkaxkuTe gacTHOe pemeHue auddepeHuaibHoro YK-2.3.1
ypaBHEHUS
v’ + 2y = 4, y/0BJIETBOPAIOIIEE HAYAIBHOMY YCJIOBHIO
y(0) =5:

1) y=4e ¥ +5

2) yv=4—x

3) y=3e2* +2

4) y =2 +2

Otser: 3)

24, Cpenu nepeunciieHHbIX U depeHIMaIbHbIX YpaBHEHUN
YK2KUATE YPAaBHEHUE C Pa3AeIAIOIIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+y* + 2x)dx + 2xydy = 0 OIIK-

2) (x*+y*)dx +2xydy =0 1.V.1
3) (xy*+x)dx+ (x*y—y)dy =0

4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OIleHUBAaHUS TECTOBEIX 3aJIaHUIL:

1 Tun) 3aganue KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM OJHOI'O BEPHOTO OTBETa M3 YETHIPEX
MPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpUBEICHBI KOHKPETHBIE AapryMEHThI, HCIOJIb3yeMble IIpH BbIOOpe oTBera. IloiHOE
COBIIQZICHHEC C BepHI)IM OTBETOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €T0 OTC}’TCTBI/IG —
0 6am10B.

2 Tun) 3agaHue KOMOMHHPOBAHHOI'O THIA C BBIOOPOM HECKOJBKHX BAapHAHTOB OTBETA W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABHIBHO



yKa3aHbl UGPB U PUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBMaeHNE C BEPHBIM OTBETOM OIICHHMBAETCs | OayioM, eciu JOMYIICHbI OMTHMOKH M
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3amaHue 3aKpHITOTO THUIIA HA YCTAHOBJICHWE COOTBETCTBUS CUMTACTCS BEPHBIM, €CIU
YCTaHOBJICHBI BCE COOTBETCTBUS (IIO3MIMU M3 OJHOTO CTOJOLA BEPHO COIOCTABJICHBI C
MO3HIIUASMU APYyroro ctojdua). [ToiHoe coBmaaeHne ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Oamiom,
HEBEPHBII OTBET WK €ro oTcyTcTBHe — () 0amioB

4 tun) 3amaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE IOCIIEIOBATEIBLHOCTH CUYHMTACTCS BEPHBIM,
€CIIM TPaBHJIBHO yKazaHa BCs IOCJenoBaTelbHOCTh nudp. [loiHOEe coBmazeHue ¢ BEPHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv JIOMYIIeHbI OIMOKHU UM OTBET OTCYTCTBYET — () Gayuios.

5 tum) 3amaHue OTKPBITOrO THUIIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIU OTBET
COBIAJAaeT C OSTAJIOHHBIM [0 COACPKAHUIO M TMOJHOTe. [IpaBWIIBHBIA OTBET 3a 3aJaHHe
olleHUBaeTcs B 3 OaJiia, €Clii JOMYIIeHA O/{Ha OIKUOKa \ HETOUHOCTh \ OTBET MPaBUIIbHBIN, HO HE
HOJHBIN - 1 6asu1, ecnu gomyineHo 6osiee 1 ommOKu \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHSA
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIMX TOPSAOK M MPOLEAYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsl 00y4aroMIUXCsl 10 OCBOCHUIO IUCIUIITUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
MaTepuania.

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MaTepuanga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKIuU B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAayYyHOro [O3HaHMS, HOBEHUIIMX
JTOCTHKEHUI HayyHOM MbIciu. B yueOHOM mporecce JEeKIUsl BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIOIIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C IIPENOIaBATEIIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObI;




— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJy4EHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TTOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalUMe ClaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKUX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

— OrnpeaeneHuss MaTeMaTHIECKUX TEPMHHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JlokasarenbCTBO TEOPEMBI.

— HWnnroctpupyroiiye npumMepsl.

11.2. MeTtoguveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUSCKUX
3aHATHI

[IpakTHveckoe 3aHATHE SBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpTraHM3alHMH y4eOHOTO
mpolecca, 3aKI0Yaronasicss B BHITOTHEHUN 00yUYaIOIUMUCS MO/ PYKOBOJCTBOM MPEIO1aBaTeNs
KOMIUICKCa YYEeOHBIX 3aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIbHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS JUISI 00YYAIOIIEroCs SBISCTCS MPUBUTHE 00YJarOIIUMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONIUMCS MPAKTUYCCKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJleHue, pacllupeHHe M JAeTalu3alus 3HAHUW T[pPU pPElIeHUuU
KOHKPETHBIX 337124,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHsS KOHKPETHOW Yy4yeOHOU
JUCIHATLINHEL

— BBIpAOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUW s
BBIIIOJTHEHHS 3aJaHHI;

— CBSI3aHHBIE C MOJyYE€HHEM HOBOW MH(OpPMAIMU MYyTEM CaMOCTOSITEIHLHO BHIOPAHHBIX
obecrieueHre parmoOHAIbHOTO COYETaHUs KOJUICKTUBHON U MHANBUIYaTbHON (hOpM O0OyUeHUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— IIO3HaBaTelIbHAad;

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBIMONHAEMBIX OOyUYAIOIIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATHUSIM
MOAPAa3ACIAIOTCS Ha!

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIE C LEIbI0 3aKPEIUIEHWS MW KOHKPETH3aluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaJUTUYECKHE, CTABSIINE CBOCH IEIBI0 TOJIYICHHE HOBOM MH(POpPMAIIMA Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHUE, MOJIXO/IOB K PEUICHUIO 3a/1au.

@opMBbI OpraHU3aALNH MPAKTHUYECKUX 3aHATUN:

- B HWHTEpAaKTUBHOW (¢opme (pemeHue CUTYyallMOHHBIX 3aJad, 3aHsITHS 110
MOJICJIMPOBAHUIO PEATbHBIX YCIOBUM, TPYNIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOW (Gopme (BBITIOJHEHHUE YNPAXHEHUW, pEIeHUEe TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U JAPYTOe).

TpeboBaHus K OPOBEICHUIO OIPAKTHUUYECKUX 3aHATHH




[MpakTiueckue 3aHSATHS HAYMHAIOTCS C 3alUCH B OKYPHAJI  IPENoJaBaTels
MPUCYTCTBYIONINX CTYACHTOB. 3aTe€M OOBSBISCTCS TeMa MPAKTUICCKUX 3aHATHIA.

[IperonaBaTens YUTAaeT YCIOBME 3alaud M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelUTh 3a/1avy, UCIOJb3ys 3HAHWs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYACHT, KOTOPBIU
NEpBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojyd4aer 5 0amwioB. Eciu cTymeHT pemiaeT 3aaqy ¢ MOMOIIBIO MPEMOAaBaTelis, TO
nony4yaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OIECHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TIepeBoaIATCsT B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMMe OayIoB B paMKaxX MOIYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlIHEE 3aJaHWe B BHJIE 3aJad, KOTOPbIE OHH CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUUiCs BBITIOJIHAET PaboTy 10
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Yy oOywaromierocs (GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUSI
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHWI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TIepUOJ OOydYeHHs, IIOMOTAeT TOJXYYUTh HABBIKM IOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYaromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILINHE;

11.4. MeTtoauueckre yKazaHus [UIsl OOYYarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooyuenus I'YAII B ¢opme
TECTUPOBAHUSI TPOBOJATCS JBE IMPOBEPOYHbIE pPAOOTHl MO PEMIeHUIO 3a7a4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHUUOHHOTO oO0yueHuss ['YAII), Ha npakTHUECKUX 3aHITHIX MPOBOJATCS
MIPOBEPOYHBIC PAOOTHI TI0 pa3jeiiaM Kypca B MHUCBbMEHHON (popMe, pacCUMTaHHBIC KaK Ha IeJIoe
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbTarhl TEKymiero KOHTPOJIS YCIIEBAGMOCTH OYAYT YYUTBIBATHCS TP TPOBEIACHHUN
MIPOMEKYTOUHOM arTecTanuu (Tpy UCIOIBL30BaHUN OAIbHO-PEUTHHTOBOI CHCTEMBI OLICHUBAHUS,
KOKIBIA BHJ KOHTPOJISA OIICHHBAEeTCI B OaiaX, W3 KOTOPHIX (HOPMHUPYETCS HWTOTOBBIN
pe3ysbTar).

11.5. Meroauueckue yka3zaHHs Uil O0YYaroIUXCs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

[Ipomexxyrounass  artecranust  oOyyaroIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00y4YeHHs MO AMCUHUIUIMHE. DK3aMeH — (opma
OLIEHKH 3HaHHH, MOJYYEHHBIX 00YJalOIUMCs B MPOLIECCEe M3YUYEHUS BCe MUCLUIUIMHBI WIH €
YacTH, HaBBIKOB CaMOCTOSATENbHOM pPabOThl, CHOCOOHOCTH MPUMEHATh HUX Ul pPELICHUs
IIPAKTUYECKUX 3a7ad. DK3aMEH, KaK IIPaBUJIO, IPOBOJUTCS B IEPUOJ IK3aMEHALMOHHON Ceccun
M 3aBEpIIAETCS ATTECTAMOHHOM OLEHKOM «OTIMYHO», «XOPOILIOY», «yIOBJIETBOPUTEILHOY,



«HEYJIOBJICTBOPUTEIILHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




