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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crnenrainbHoctd 09.03.04 «IIporpammuas uwHxkeHepus» HarpabieHHOCTH «lIpoekTupoBanue
IPOTPaMMHBIX cucTem». Juctumnnna peanusyercs kadenpoit «Nely.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIIHIA:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO/ 111 PELICHHUsI TIOCTABJIEHHBIX 3a/1auW)»

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 €CTeCTBEHHOHAyYHbIC M OOIIECHH)KCHEPHBIC 3HAHMS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHUSI B TPO(PECCUOHAIBHOMN 1eATEeIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM UCYHCIICHHEM, TEOpHUEW MpEeAeNioB U PSAOB U HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOSITENIbHAs padoTa 00y4aroIerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMiA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUIl, 252
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (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 3314l C HCIOJb30BAHMEM arapara MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
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
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIINH 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 HaBbIKAMU CUCTEMHOTO
MIOCTaBJIEHHBIX 3a7a4 | MOAXO0JA JJIsl PELIEHUS IOCTaBIEHHBIX
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 00IIIENHKEHEPHBIE

OIIK-1.3.1 3HaTh OCHOBBI MATEMaTHKH,
(U3HUKY, BEIYHCITUTESIIEHON TEXHUKU U
IPOrPaMMHUPOBAHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE

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

MOICIINPOBAHUA,

MaATEMAaTHYCCKOI'O aHajIn3a u




TECOPECTUUCCKOTO U

UCCIICIOBAHHS B
npodecCHOHATBLHOM
JIeSTEIbHOCTH

9KCIICPUMCHTAJIBHOT'O

MOJICTTUPOBAHUS
OIIK-1.B.1 Bnanetrs HaBBIKAMU
TEOPETUYECKOTO U IKCIIEPHUMEHTAIBLHOTO

HUCCIIEIOBAHUSA OOBEKTOB

poecCHOHANLHOM e TEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype OIT

Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMILUIMH.
3HaHMs, TOJy4YEHHBbIE IPU U3YYEHUU MaTepuaia JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA.

3. OObeM u TpyI0EeMKOCTh TUCIUTLIAHBI
Jaraple 00 00mEeM o0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI MO TUCHUIUTMHE (M paclpelelieHne STO TPYJOEMKOCTH IO CEMeCTpaMm) MpeICTaBICHbBI B

tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI
B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nel No2
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyeckoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 68 34 34
npakTuueckue/ceMunapckue 3ansatus (113), 34
68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (4ac)

HK3aMeH, (4Jac) 90 54 36
CamocmoamenvHnas paboma, Bcero (dac) 26 22 4
Buo npomesicymounon ammecmayuu: 3a4er, OK3.

OK3.,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
ks F*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI [0 pa3JesiaM U BUAaM 3aHITHIHA.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuue 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3penbl, TeMbl THCIMILTAHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. Teopust mpenenon 6 8 8
Paznen 2. luddepeHnnanbHOe HCUUCTISHUS 12 12 7
Paznen 3. HTETpanibHOE HCUNCIICHIE 16 14 7
Htoro B cemectpe: 34 34 22




Cemectp 2

Paznen 4. OYHKIUM HECKONBKHUX MTEPEMEHHBIX 10 8 2
Paznen 5. Iuddepennnanpapie ypaBHEHUS 8 12 1
Paznen 6. Psagpr 16 14 1
Hroro B cemectpe: 34 34 4

Hroro 68 68 0 0 26

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ie]iOB U TEM JICKIIMOHHBIX 3aHSTUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepkaHue pa3zeiioB U TeM JCKIIMOHHBIX 3aHATUH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCIOBBIE MHOKECTBA.
(2uaca)
Tema 1.2. Ilpenen pyHKINU IPH HEOTPAHUIEHHOM POCTE apTyMEHTA.

Teopemsl o nipegenax. (2 yaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempepblBHOCTH. 3aMedaTellbHBIC
npezaensl (2 yaca)

Tema 2.1. Onpenenenue npousBogHoi. Ee reomerpuueckuii u
MeXaHWYeCKUi cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tewma 2.2. Tlpasuna nuddepeniupoBanus. [IponsBoaHas CioxHOMU
dbyHKIMH, TPOU3BOIHAS 00paTHOM GyHKIMU. Tabiuila MpON3BOIHBIX,
qacTb 2 (2 yaca).

Tewma 2.3. IIpon3Boanble BEICIINX NOPSIKOB. Teopemsl 0
muddepeHrpyeMbix GyHKIugx. (2 yaca)
Tema 2.4. IlpaBuno Jlonurans. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepennman pynkuuum nepsoro nopsaka. Juddepenimans
BBICIIIMX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue GyHKIUI C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit uaterpan. CoicTaa
HEONpeIeIEHHOTo nHTerpaa (2 gaca)

Tewma 3.2. Tabnuna uaTerpanoB. MeTos 3aHECEHHS TI0]T 3HAK
muddepennnana. Meros 3aMeHbl IEpEMEHHON UHTETpUpOBaHUs (2 Jaca)

Tewma 3.3. UnTerpupoBanue no yactsaMm. IHTerpupoBaHue paoHaIbHbIX
BhIpakeHU. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpAXKEHUH (2 yaca)

Tewma 3.5. Onpenenennblii uaTerpai. OnpeneneHue U cBoicTBa. (2 yaca)

Tema 3.6. aTerpan ¢ nepeMeHHbIM BEPXHUM Tipeaenom. Popmyia
Hrrotona- Jleit6numna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tema 3.8. IIpunoxxeHus onpeaeaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX MepeMEHHBIX. OCHOBHBIE IOHSTHS.

HemnpepsiBHOCTS. (2 yaca)




Tema 4.2. [luddepenunpoBanme GyHKIMH HECKOIBKUX MEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢byakuu. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMU HECKOJIBLKHUX NIEPEMEHHBIX. (4 vaca)

Tewma 5.1. Iuddepennuanbabie ypaBHEHUS epBOTo nopsaka. OCHOBHBIE
nousatus. luddepenHunansapie ypaBHEHHUS C a3 OMMMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tewma 5.2. JIuneitasie quddepeHnnanbHble YypaBHSHHSI IIEPBOTO MOPSIKA.
VYpasuenue bepuymnu. Auddepennmanbapie ypaBHEHHUS BBICIINX
MOPSAJIKOB, IOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 yaca)

middepeHratbHble YpaBHEHHSI BRICIIUX MOPSAKOB. (2 yaca)

Tewma 5.3. JIuneitasie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHneitHbie HEOJHOPOIHBIE

Tema 6.1. Hucnoseie psabl. OCHOBHBIE onpeneneHus. Psibl ¢

MOJIOKUTEIbHBIMU uiieHaMu. [Tpuznaku Jlanam6epa u Kommu (2 vaca)

Tema 6.2. HeoOxonumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHbIMA
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHAS U YCIIOBHAS CXOJAUMOCTHU

6 CaoiicTBa abcomroTHO cxomsimuxcs psnoB. [Ipusnak JleiiOnura (2 gaca).

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

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsJIOB (2 yaca)

Tema 6.6. Psap! Teitnopa u Makinopena (2 gaca)

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

Tema 6.8. Psng @ypbe ueTHOH 1 HeueTHOH QyHKIMM (2 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

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

N3 aux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUYECKUX N paszaena
N N -KOCTb, CKOIt
/1 3aHATHI 3aHATHI JTUCIIHII-
(wac) | moAroToB
JIMHBI
KH, (4ac)
Cewmectp 1
[Ipenemnsr
parmoHATBHBIX
1 BBIPKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 OECKOHEYHO MaJIble. Pemenue 3amag 4 1
Yucno e.
ITpon3BogHbIE.
3 p a Pemenne 3amau 4 2

IIpaBuna




nuddepeHIpoBaHms

IIpou3sBogHas CIOXKHON
byHKIUA

Penrenue 3anau

Tabauuynoe
UHTETPUPOBAHHE

Pentenue 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue mo
JaCTsIM

Pentenue 3anau

NurterpupoBanue
panMoHaIbHBIX

byHKIMHA

Pemenune 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPpOU3BOJIHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemienue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOTO
nopsika. Oomue u
YaCTHBIC PEIICHMSI.
Astonomusie 1Y, IV ¢
pa3JIeICHHBIMU | C
pa3aenaImUMUCS
TIEPEMECHHBIMHU

Pemenue 3agau

13

Pemenne onHOPOOHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble

Qg depeHImaIbHbIe
yYpaBHEHHS TIEPBOTO
nopsiika. Y paBHEHHS
beprymm

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHHUS B TTOJTHBIX
muddepeHmanax.
WNHuTerpupyronmi
MHO>KUTEb.

Pemenue 3amau

16

Huddepenunansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA

Pemenue 3amau

17

JIunelinbie
HEOTHOPO/THBIE
nuddepeHnranbHbIe

Pemenue 3amau




YpaBHEHHS C
MOCTOSTHHBIMH
kod(purmenTamu

Pane1 c
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Komm

18

Pemenue 3amau 4

Psnel ¢
MMOJI0KUTENbHBIMU
qJICHAMH U

psasl. Heo6xoaumbrit
MIPU3HAK ¥ MPU3HAKA
CpaBHEHUS.

19 | 3HakomepeMeHHbIE Pemenue 3amau 4

20 | CreneHHBIC psJIbI Pemtenue 3amau 4

Psaner Teitnopa u

Dypse.

21 | Maknopena. Pspr Pemenue 3amay 2

Bcero: 68

4.4, JlabopaTopHBbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,
(uac)

3 aux

No

MIPAaKTHUYECKON | pas3zerna

MOJATOTOBKH,
(dac)

JUCITHAI
JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunsl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bux camocrositensHOM paboThI Bflzl;o’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
N3yueHne TeOpeTHIecKoro Marepuasia
9 8 1
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
ITonroToBKa K TEKyIeMy KOHTPOJIO 10 8 2




ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) ! 6 1

Bcero: 26 22 4

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOoIMYeCKHe MaTepuaibl JUIsl CaMOCTOSITeNIbHOM paboThl 00ydaroluXxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmunua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

Mudp/ bubnuorpaduueckas ccpiika Komnyectso
URL aapec IK3EMILISIPOB B
oubnmoreke
(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 [Muckynos H.C. luddhepennmansnoe u 145
1134 UHTErpajbHOE HCUHCIIeHne: yueoHoe nocobue. T. 2/
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [MuckynoB H. C. uddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYeCcKoro aHanuza: yueOHoe nmocodue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matematuka. Pser: yaebnoe mocodue / HO. 167
I' 96 A. I'ycman, C. I1. ITombiTkul, A. O. CmupHoB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-so I'YAII 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. ToMm 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuK 3a1a4 110 MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. J{nddepenimpyeMoctsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.



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

COopHUK 33/1a4 IO MAaTEMaTHYECKOMY aHan3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueo. mocooue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : ®usmariurt, 2009. -
504 c.
http://e.lanbook.c | Banauua K.B. Marematnueckuii ananus. / 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.®. Kparkuii Kypc MareMaTu4ecKoro OBC Jlanb
om/book/2660 | ananuza. / A.®. bepmant, .I'. Apamanosuy. - CII0.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. JIekiuu o 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 | ynpaxuenusx. / 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. llymepuna. - Kpacuosipck: Cubl'y
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHEHHUS: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YIAK 517.9 Makaposa M.B., [lombiTkun C.I1. Ilpumenenne 50
QG epeHIaIbHBIX YPAaBHEHUN IS pEIICHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniransHbie ypaBHEHUS / 3bC 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. Tuddepeninansabie ypaBHEHUS U 3bC Jlanb

com/book/211928

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

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX IS OCBOCHHS JTUCIHILIHBI

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBezieH B Tabnuue 9.

Tabmmma 9 -

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAIMOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaapy»

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN

8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs,, HCIOIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTENLHOrO MpoLecca MO AUCLUIIUHE.


https://e.lanbook.com/book/2227
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

[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueH s npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecIieueHuUs

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

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyeHp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Ta6muna 11— Ilepedyens MHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW I  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIHUILIUHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | JleximoHHas ayIuTOpUs

AymuTopus Ui NpaKTUYECKUX 3aHATUI

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CpPEACTBAJS TPOBEACHHS IPOMEKYTOUHON AaTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTaluu

By npomexyToO4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUI

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

5-0ayubHas mKana




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0auTbHad MIKaIa PAKTEP (op

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC ITOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IMpOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOITYCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyvaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tadbaume 15.

Tabmuma 15 — Boripocs! (3agaun) 115 9K3aMeHa

Ne N ( ) Kog

i epedeHb BOIPOCOB (3aa4) /Ui IK3aMeHa HHMKaTOpA
Cemectp Nel

1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2

1. Beruuenuts npegen lim ———

x—oo X +2x—8

Orger: 3
2. Beuncnnts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

OTtger: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Borumemuts npenien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VYK-1.B.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTENEHb NEPEMEHHbIX ?
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim———
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTcs HeMPepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U
lim f(x) = f(x,)
X=Xy
Yemy paBHa cyMMa KOHEYHOTO YHcJia OECKOHEYHO MalbIX (PYHKIIH? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
OIIK-1.V.1

MOMCHT BPEMCHHA t= 1? 3aHI/IH_II/ITC HOMCP BEPHOI'O OTBETA.
1) 6

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno mu yrBepxkacHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(X))'=u"(x)xVv'(x)
3. (UX)-v(x))'=u'(x)-v(X)+u(x)-v'(x)
ulxl., ; uTxdvlx)—ulx)vix
4. () =
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
auppepeHunpyeMbix GyHKUIMHA paBHA CyMMe POU3BOAHBIX 3THX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
; OIIK-1.V.1
Oreer:V = x - 4% (2 + xin4)
2) Bepno mu yrBepkaceHue: «I[Ipon3BoaHas MpoOU3BEICHUS IBYX
g depeHupyeMbIX GyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX
TUX QyHKUUI». OTBET apryMeHTUpyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOryT ObITh 3aIIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xVv'(x)
3. (U(X)-v(x))'=u’(x)-v(x)+u(x)-v'(x)
ulx), s ulxlwlx)—ul(x)vix
4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyJia Ne3 —310 hopMmyJia AJ1s1 BBIYMCICHUS IIPOU3BOIHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIxX pyHKU M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.
Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. OIIK-1.V.1

1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u'(X)xVv'(x)

3. (U()v(x))=u'(x)-+Vv'(x)




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay nuddepeHuupoBanusi

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

NPOU3BeeHUs BbIYHNCAsAETCH 110 opmy.Jie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHUH.
3ananue 1.
1) Haiinure npou3Bo gy 0 (HYHKIIHH

v =5cos(7 +8x) + V7x—8

Otser:

7 3
—40sin(7 + 8x) + n (7x—8) ¢+
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) HaiimuTe npou3BoHy0 (PyHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
Oteer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) » >

bx—-2

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

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBuTe kakoe-mu6o nudpoBoe CPeacTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIlll BHIOOP.

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
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: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHbBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpon3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1
- ¢ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-n1u60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOPbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Had0op
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

1) Haiiaute npou3BOHYIO (YyHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
Otser:

—20sin(3 +4x) +

3

(3x—4)In4
2) HazoBure kakoe-1160 1uppoBoe CpeacTBO, IPUMEHUMOE /TS
pereHust JaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K ungpoBsim cpeacrBam, KOTOpbie MOIYT ObITH IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

10.

ITpoBepbTe ABIAETCSA JIM BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

“yl = =10 R 3

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYITE.
OTBeT: BbIpakeHUe ABJIsAETCA MPOU3BOAHOM 1/l (PYHKIMHU, YTOObI
3TO0 000CHOBATHh MOKHO B3SITh IPOMU3BOIHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTL HeoNpeaeeHHbII
HHTerpaJ
i 1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

OIIK-1.B.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
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

11.

3anumuTe ypaBHEHNE KacaTelbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TO4Ke ¢ abciuccoit Xo= 1
OTtBer: y=3Xx-4

OIIK-1.V.1

12.

B KkaKoii TouKke ypaBHEeHHe KacaTeIbHOH K rpadHKy GYHKIHH Y=X° -2

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. OOocHyiiTe 06a

croco0a perIeHus.

OrBet: [lepBblii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHOI K

rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NPsSIMOii, SIBJIAIONIENCS KAcaTeIbHOI, T.e. HY’)KHO PelINTh CHCTEMY
Lly=x"—12

ypaBHeHMii =34

IIpu BTOpOM crioco6e peleHusl, HEOOXOAMMO CPABHUTH 00IIee

ypaBHeHHe Kacatexbhoil v = y(x,) + ¥ () (¥ — %) my=3x-4

OIIK-1.B.1

13.

ITyctpb B TOUKE (X0, Yo) MepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuun Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=F(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KAcAaTeJIbHBIMH K MPSMbIM,

g lxg ) —F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 157 (xg) g/ (x
T lxp gl

YK-1.3.2

14.

ITycTh mosioKeHHe TOYKH NpHu €€ ABMKeHUH 3a1aéTcs Gpyukimen S=S(t),
rjae t — Bpems. UeMy paBHaA CKOPOCTh TOUYKK? BrIUIIINTE HOMEP BEPHOTO
YTBEPKIACHHUS.

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHOM QyHKImHU S(t)

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Mycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
yobiBanust GpyHkuuu y = f(x) Ha unrepsaie (a, b).

OtBet: Ecian npousBognas pynkuuu y = f(X) orpunarenabHa ajs
BCEX X U3 HHTepBaJja (a, b), To pyHKus yobIBaeT HA 3TOM
HHTEpBAaJe.

VK-1.3.2

16.

[Tycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (3, b). HazoBure ycnoBue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Ecin BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
ITOM HMHTepBaJe.

VK-1.3.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha untepsaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMK y = f(X) Ha mHTEpBaje (a, b).
OtBet: Eciin BTOpas npousBoanas pynkmun y = f(x)

VYK-1.3.2




MOJIOKUTEIbHA VIS BCEX X M3 MHTepBaJa (a, b), To pynkuus
BOTHYTA (BBIMYKJIa BHH3) HA 3TOM HHTepBaJIe.

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy0. Kakux JTaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B 3TOU TOYKE (DYHKIUS UMEET MAKCHMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4Todbl B TOUKE ObLT MAKCHMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2

19.

Kakas npsimas quHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

Otser: [IpaMasi IMHUA M HA3BIBAETCH ACUMNTOTOH rpaduka
¢ynxuuu y=f(x), ecaiu paccrosinue d or Touku M, sexkamieil Ha I TOM
rpajuke, 10 NPSIMOIi M CTPeMHUTCS K HYJII0 NIPU HEOTPAHUYEHHOM
yaaJeHMH 3TOM TOYKH N0 rpadguKy OT HAYa/1a KOOPAMHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

5
__.1|,. T ._:I'.-D A

4 37
SBnsgerca pemennem | (5x° — 2x " + v x?
[IpuBenute aBa cioco0a pemeHus.
OtBert: BbIpakeHne

5

5 2
St 2,8
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

JI;1s1 0TBeTa HAa 3TOT BONPOC MOKHO B3SITh HHTErpaJl
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
- = 3 5

o - (v}
it -2 +5 -3T0 0nHO K3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT E)emenml: B3fITh IPOM3BOJHYIO OT
5 2
5.4 2,3
4 3

B —
dynkmun  5x° —2x7 + Vx® | 3HaunMT BRIpAKEHHE

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

5 . -
;x“ - Exg +-x7+5  SIBISETCS PelIeHHEM HHTETpaa.

OIIK-1.B.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

J (5:[.3 _ -2_1.: R \.I.'I-.-'L'de.-'l'

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

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




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

.?{':—\,‘.'.X' .
J[—3-— Jedx
4
OTtBeT:

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Jﬁ (‘T—é _‘* Ydx

OTtBer:
5

0,5x>+0,8x *LC

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO] BHECEHHUS 0] 3HaK nuddepeHiuana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepute MeTOJl MHTETPUPOBAHUS U BBIYMCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT ObITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK

Au(ppepeHnnana TaK ¥ MeTO/ 3aMeHbI IepeMeHHO
HHTErPUPOBAHMS.

2. Bribepurte MeTOT MHTETPUPOBAHUS M BEIYMCIINTE HHTETPAI.
VYKkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

x*+1
OTtBet:
2arctg(x®)+ C
Mo:xeT OBITH IPUMEHEH KAK MeTO0/ BHECEHHS MOJI 3HAK
auddepenuunaa Tak M METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBaHUS.

J’ dxdx

VK-2.B.2
YK-1.¥.2




3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

Mo:xeT ObITH IPUMEHEH METO/ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHMSI.

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

X
J Vxcos?(Vx)
OtBet:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

5. Bribepurte MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

Mo:keT OBITH IPMMEHEH METO/ 3aMEHbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MNPUMEHUMOE s
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.

OTser:
K uudpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI [JIA
pelieHusi AaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (YHKOHH B TOM 4YHCJIE CHCTEeMY KOMIbITEPHOH
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.
1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
J(x +1)e*dx

YK-2.V.1
YK-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

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-m1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKLUHI B TOM 4YMCJIe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 3.

1) BerunuciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUSI 110 YACTSIM:
J xinxdx

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUHHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

1) BeruncnuTh, NPUMEHUB METOJ HUHTEIPUPOBAHNUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPpMEHTUPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

-

J dx

0

OtBer: 2
2) HazoBute kakoe-1m00 HUppoOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

YK-2.¥.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
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

OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecneyeHue, BKJIO4Yamwllee 00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 2.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#iTe Balll BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTu4ecKuX (PYHKIHIA B TOM 4HCJIe CHCTEMY KOMNbIOTEPHOii
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTser:
K mudpoBbiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHBbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0 HA TMOATN0OTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.



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

1) Beruucnute onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

Oter: 0-1/4=-1/4
2) Ha3zoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi daHHOHM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYawIinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-m1u00 mudpoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyMiTe Balll BEIOOP.

OtBet:
K uudpoBbsiM cpeacrtBamM, KOTOpble MOTYT ObITH NPHUMEHEHbI ISl
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

OtBer: 0O

YK-2.¥.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

3. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUTOHOMETPHUIECKYIO (PYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
M (x4 ¥y ), €cIM OHA Ompe/aesieHa B 3TOi TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHMI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmyn cooTBeTcTBYeT nuddepenuuany GpyHkimun y=e><? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
= OIIK-1.VY.1

o o=
1. HaiisuTe yacTHBIE IPOU3BOIHBIE e GyHKIIMA

sin(3+8x —7y)
o 2 — x 34,7
cos(3+8x—Ty) -BIIZ—A"‘}". ]‘5‘!‘?!':3—31‘—?_1.':34\.“:_1.".

|'2—.r3_1.-'_']‘

=

OTtBeT:

—cos(3+8x—7y)*7(2—x*y" )+ sin(3+ 8x— Ty)7xy*
-y’

o = A=
2. Haiigute 9acTHBIE MPOU3BOIHBIC Ee e byHKIIIN




_ sin(3 + 2x — 5y)

z —
2 —x*y’
o . cos(3+2x—5y)s2(2—xy' |+ sin(3+2x-5y 1427y’
TBET: o)
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?

. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN
o

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + 22y7)2
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE e byHKIIUN
sin(7 +4x —7y)
z= =
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(B+Bx—5y)+8(3 —x'}}'b |+ zin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Beimucatp ycioBue npu KOTOPOM BBIPAKECHUE VK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm Z = f(x; v)9 OIIK-1.3.1

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MAKCHMyMa QGYHKIHH
z= f(x;¥) , ec/M cylecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH




(x5: Vy ) ¥ 1JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; Vy ), M3 O-
OKPECTHOCTH TOYKHM( X 3; V) BHIIOJIHAETCS HEPABEHCTBO:

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyIO QYHKIIMH

flx,y) = (8+5x% +2yv* —7x®y*)* B Touke K(1,1) mo

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

fle,¥) = (7 —x%+ 2y7* — x71v%)* B Touke K(1,1) mo
HanpasJeHuIo K Touke M (4,3)

—280
OTBeT: —
Vi3

3. Haiiti mpon3BoaHYIO GYHKINN

flo,y)=(7—2x7+ 2y —x*y™")7 B TouKe K(1,1) no
HanpasJeHuio K Touke M(5,2)

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

floy) = (11— 22" + 297 = x°y
HanpaplIeHUIO K Touke M (5,6)

—1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHy0 QYHKIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) o

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

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

32.

Cdhopmynupyiite HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GpyHKuus

z = f(x; v) nMeeT IKCTpeMyM, TO ee YacTHbIE IIPOU3BOAHbIE B ITOii
Touke paBubl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAeTCS HEO0XOAUMBIM YCJI0BHEM IKCTPeMyMa.

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

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

OIIK-1.3.1

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o01muM perieHueM audGepeHInaIbHOr0 ypaBHEHUs TIEPBOro mopsiaka?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

OIIK-1.3.1




auddepeHINATBHOIO yPABHEHUS NIEPBOr0 MOPSAIKA HA3bIBAaeTCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e penieHNe MOKeT OBITH IOJIY4Y€eHO M3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

SBnsiercst i GyHKIWMA - + ¥ — 2x = € 0OIIUM peleHneM
nuddepeHmanbHOro ypapHeHus X+yvy' = 1?

OtBer: [IndpepeHnupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
x* + y* — 2x = C, momyuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAsAETCS OOIIMM pelleHreM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHECHUH,
MpeJicTaBIeHHbIX HIKEe. HazoBuTe kakoe-mibo mudpoBoe cpescTro,

KOTOPOC MOXKCT OBITh IMPUMCHCHO AJIA pCIICHUS ,I[aHHOI>'I 3aJa4du.
1
!

OtBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OtBer: ¥ = 5In|x| +C
OI{HI/IM n3 III/I(])])OBBIX CpeacTB, KOTOPbLIE MOTYT 6I)ITI) NMPUMCEHEHBI
AJIA pelIcHus IlaHHOi/i 3agavuu, OTHOCHUTCH
Wolfram I\/I?thematica
¢

. 'LJ' = —
3 - 3x

1
OtBer: y = 3 In|x| +C
Oanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI

AJIdA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;3
5 y'=-
Es
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIs pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica

6. y' =2

OrBer: Yy =9In|x| + €

OIIK-1.V.1
VK-2.V.3




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica

1. y'=2
C ) .
OrBer: Yy =12In|x| + C
OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIE MOI'YT ObITH IPHUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 3aa4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|l = E
C ) -
OrBer: ¥y =17In|x| + C
OanuM u3 uMPPOBBIX CPEACTB, KOTOPbIEe MOI'YT ObITH IPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1auM, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

OnHum u3 undpoBbIX CpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HavanbHbIx yenoBusx: Y(1)=2 , T.e. HaliguTe
YacTHbIE perieHus auddepeHnanbHbIX YpaBHEHUH, TPeCTaBICHHbBIX
HUXKe

9

OtBer: ¥y =9In|x| + 2

VK-2.3.1
YK-2.V.1
VK-2.V.3




7.y =2
OrBer: y =121In|x| + 2

8. y =%
y o=

OtBer: ¥y =31In|x| + 2

9. y' =2
y ==

OtBer: ¥y = 17In|x| + 2
10,y =

X

OrBer: y =27In|x| + 2

38. | Boimummrte HOMep MO KOTOPBIM PACIIOIOKEH Psif, Ui KOTOPOTO He YK-1.3.1
BBITIOJIHAETCS] HEOOXOAUMBII MPU3HAK CXOIAUMOCTH?
- nZ+3
1) ZH: Lnagy
- 2
2) Z”: Ln3ig
- -
oo a1~
3) Z": 13p2_2
w  NE+3
4) ZTE:.‘ n¥+1
OtBet: 3)
39. | Kakue npu3HaKku McciIeJOBaHUS HA CXOAUMOCTb IPUMEHSIOT JUIS YK-2.3.1
YHCJIOBBIX PSAJIOB C MOJIOKUTEIbHBIMU WIEHAMU?
a) mpu3Hak /lanamoepa
b) npaswo Jlomurans
c) metox Kpamepa
d) mpusnak Komu.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM YiIeHe 3TOTOo YK-2.3.1
psana?
Otser: Ecam psig cxogurcs, TO ero 001uMii 4ieH 1, CTPeMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHNe Ha3bIBAeTCH
1 —+0a
HEe00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.
41. | Eciu oOmmii wieH psja it,, He CTPEMHUTCS K HYJTI0, 4TO MOXKHO YK-2.V.1
YTBEPKJIaTh O CXOAUMOCTH psija?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBAeTCs
71 —+00
HEeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecjin
001IMH YJIeH 1, He CTPEMUTCS K HYJII0, TO PSi PACXOAUTCS.
42. | OOuwmii wieH psaa i, CTPEMHUTCS K HYIO. JIOCTaTOUHO JIM 3TOTO JJIst VK-1.B.2

TOTO0, YTOOBI YTBEP)KAATh, YTO JAHHBIA Psil CXOIUTCS?
Otger: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPeMUTCH K




HYJI0, T.e. [im 1 = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

n—+oa

HCOﬁXOIlI/IMbIM MNPU3HAKOM CXOAUMOCTH psAaa, HO OHO HE ABJAECTCHA

AO0CTATOYHBIM J1JIA TOIrO, 9TOOBI YTBEpPKAATh, UTO pPHAd CXOAUTCSH. T.e.

PSiT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

43.

o 5n”

n=13,2_5
HccnenoBaTh TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo
HUCCICI0OBaHUA U3 CIIMCKA:

a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) Heo6xoaumpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komun
d) Ilpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSAETCS HEOOX0AUMBbIii
npusHak — b)

VK-1.B.2

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTB pdaa Ef=l —
ol

ra | o

(5 I )

OTBeT: cX0auTCA

N (4n
2. HccnenoBaTb CXOMUMOCTB psijia e | —— =
n=1{g,_z)n

OTBeT: cXoauTCH

o L]
3. HUccnenoBarh CXOAUMOCTB psijia 2oe | —————
o =1 T ;

[45]
[

|
I
L

OTBeT: cxoauTcH

N (4n
4. HccnenoBarh CXOIMMOCTD PAAA 2o ) ———
o |7

OTtBeTt: pacxoaurcs

- [In+3 4"
5. HccnenoBaTh CXOIUMOCTD Psijia 2o =

=1 (1p+a)En

OTBeT: cxoauTcs

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

45.

- [1n-—
1) HccnenoBaTh CXOAUMOCTD PANA 2. —
2T

ra |

[0 ]

OrtBet: cxonuTest
2) Kakoii npusHak Bel ncronb3oBani. O00CHYHTE CBOM BHIOOD.

o™
fn+l _ =

OrtBer: npumenum npusHak lanamoepa. [ = lim , T.K.

fi— oo O 3
2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
M03BOJIAT OTBETUTH HA BONIPOC 3a1aHHS.

VK-2.B.2
OIIK-1.B.1

46.

= I &=
1) HccnenoBarh CXOAMMOCTD PAAA 2oy —————
n=1"

OTBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBaiau. O00CHY#TE CBOI BBIOOD.

OIIK-1.B.1




Ry

Otser: npuvennm npuzHak Koum. [ = 7/a =4 , 1.x.4>1, To psin
cxoxutcsi. HeoGxoauMpblii Npu3HAaK, IPH3HAKA CPABHEHHS U

Jamambepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (Im+3)4" -
41. 1) HccnenoBarb CXOAMMOCTD PSia 2 oey ~———— YK-2.V.3
(1nt4)5 VK-1.¥.2
OTBeT: cX0AUTCHA YK-2.V.1
2) Ha3zoBute kakoe-m11u00 nu(pPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.
OTger:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITH NPUMEHEHbI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIIbIOTEPHOM
airedpbl, OPHEHTHPOBAHHYK) HA NOAT0OTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
48. | TlycTb JaH 3HAKOUYEPEAYIOIMHCS PAN 2=y 1. Eciu pam, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beibepure BepHbIil OTBET.
a) Psagcxomurcs
b) Psin pacxoautcs
C) Psa cxomurcst abCOTOTHO
OrtBer: C)
49. | Ecnu abcomoTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIErocs psaa OIIK-1.3.1
2=, 1, yOBIBAIOT U OOIIMI YiIEH pAa CTPEMUTCS K HYJIIO, TO Y4TO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BepHBIi OTBET.
a) Psaa cxomures
b) Psn pacxomurcs
C) Psn cxoautcst abCOTIOTHO
OrBer: a)
50. | Crenennsle paasl. IHTEpBan U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiitu paamyc CXOAMMOCTH psa

Z(E,':Ir: =14+ 2y Ly L 2L

OtBer: R=0,5

3. HaiiTu paanyc cXOauMOCTH psiia



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

Z[Sx)” =1+45x +25x% + -+ 5% 4 -
=0
OtBer: R=0,2
4. HaiiTu paguyc cXoAUMOCTH psaja

i[—lj”(l‘fj“zl 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
OTtBeT: R =3

5. O61acThIO CXOJAMMOCTH Psaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsercs untepsan (2; 4). Haliure ero paauyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
YTBEPXKIATh 00 aOCOMOTHOM CXOAUMOCTH 3TOTO PsAjia B KaXI0i U3
TOUYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0MH TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil Adeus.
52. VK-1.V.2

1. PasnoxuTh MHOTOWIEH f(x) = —x* —10x* —30x —31 Bpan
Teiinopa B OKpeCTHOCTH TOUKU ¥ = —2
OTtBer:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Pasnoxuts MHorounes f(x) = —x* —2x~+ 5x — 1 Bpag
Teiliopa B OKpECTHOCTH TOUKH * = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOTOWIeH flx) = —2x*+ 14x* —25x +12 3
psn Teiiopa B OKpECTHOCTH TOUKH X = 2

OTtBert:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pas3noxuth MHOrouneH f(x) = —2x"—2x"+7x +13 ppan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHorouned f(x) = —2x"—7x" —x +9 Bpan
Teiimopa B OKPECTHOCTH TOUKH ¥ = —2




OTBeT:

flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Taduie 16.

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

Ne i/t

[Tepedyens BonpocoB (3amav) mist 3adeta / nudd. 3auerta

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

npeJcTaBieHbl B Tabnuue 17.

[lepeuenr TeM [ KypCOBOTO IMPOEKTHUPOBAHUS/BBIIOIHEHHUS KYpCOBOM pabOThI

Tabnuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThl

Ne i/t

KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOSKTUPOBAHMUSI/BBITTOIHEHUS

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

npeJcTaBieHbl B Tabnuue 18.

BOHpOCLI A IIPOBCACHUSA HpOMe)KYTOqHOﬁ aTrTeCrTaqii B BHAC TCCTUPOBAHUA

Tabmuua 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

No Ko
o/ [IpumepHBIii TepedeHs BOIPOCOB ISl TECTOB WHKATOP
I a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Beruucnure 1) 1 VK-1.3.2
npezen 2) 3 VK-2.V.1
 3xt4+2x—7 3) 15
Lo —— 4) -7
OTtBer: 3)
(maCTpyKIMS: [IpounTaiiTe TEKCT, BHIOEpHUTE
MIPaBWJIBHBIN OTBET U 3aHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2. | Toukoii pazpsiBa 1) 6 VK-1.V.2
byHKIIHH 2) 2
v xr—3 3) 1
- (x2 4+ 3)Inx 4) 4
SABJIAETCS TOYKA Otser: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEpUTE
MIPaBWJIbHBIN OTBET U 3aHIIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
3. | IpousBognas pynkmmu | 1) 2x - 4% Ind YK-2.V.1
y=x°-4% 2) 2x- g¥-1
paBHa 3) x-4%(2+ x)

4) x-4%(2 + xln4)
OTtger: 4)




(maCTpyKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

Abcmucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8—-x"+x 3) 1
paBHa 4) -05
OTtBert: 2)
(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOSpHUTE
MIPABUIIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
[Tpu kakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3-1,5x+5 | Orser:2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE NIPABUIIBHBIC
BapUaHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIE BEIOOP OTBETOB)
Brruucnure uHTErpan 1) — 1 4 VK-1.¥.2
r Iﬁ".):' arct gx
J (1+ ) arctg’ 2) ]11|m‘ftgx| +C
3) — I,
nrctgcx
1
4) m'r'rg_]x w E
OtBet: 1)
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET W 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Borunciure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
OtBet: 1) 4)
[IpounTaiite TEeKCT, BEIOEpUTE NMPABUIBHBIC
BapHaHThI OTBETA U 3AITUIIINUTE APTYMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
Beraucnure 1) v = 2551 VK-2.V.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥
nopsiika QyHKIIUH 3) v =51
y = EE.I—l 4) 25
OTtBer: 3)

(maCTpyKIWMS: [IpounTaiiTe TEKCT, BRIOEPUTE
HpaBHHBHBIﬁ OTBCT U 3aIllMIINTC apTr'yYMCHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




9. | O6patHoii pyHKLIKEH 1) v=x* OIIK-1.V.1
110 OTHOLICHHIO K 2) v= ai
q)yIiKHHH 3) y=Inx
v =e" sBusercs .
byHKIISA 4 v=e
OrtBer: 3)
(uaCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIONIE BHIOOP OTBETA)
10.| IlepBas npousBoIHAsS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-1.¥.1
3) mnpupaineHue GyHKIIHNA
4) IpUpalieHre apryMeHTa QyHKIuu
OtBer: 1)
(maCTpyKIWMS: [IpounTaiite TeKCT, BIOEpUTE
NPaBUJIBHBIA OTBET M 3aMUIIUTE apPTYMEHTBI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-1.3.1
(GYHKIIUY paBeH MPUPALICHUIO apTyMEHTa
2) TPOM3BEICHUIO MpHUpAIICHUS PYHKIIUK Ha
MpupalieHre apryMeHTa
3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupaileHue apryMeHTa
4) mpupalIeHUuIo apryMeHTa
OTtBer: 3)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSpHUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Berancnure uncio 1) 1 YK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
v x4+ 2 4) 0
T (x+3)*(x*—4)* | OrBer: 3)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSpHUTE
MIPABWIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Beruucnure 1) 0 YK-1.3.1
npeen 2) 9 OIIK-1.V¥.1
. sin3x 3) 3
lim — 4 1
Otser: 2)
14.| VpaBHeHue 1) y=2x+4 OIIK-1.V¥.1
KacaTeJIbHOM K 2) yv=4x+3
rpaduxy GyHKIUN 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (uaCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOSPUTE
Xo= 1 numeer Buj MIPaBUJIBHBIN OTBET U 3aIUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| Boruncnure 3nauenne | 1) 0 YK-1.Y.2
NPOM3BOAHOM BTOpOoro | 2) -1
nopsiika QyHKIMK 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - Orter: 4)
N (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-%6‘053}{' +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
OtBer: 1) -
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
IPABWIBHBIM OTBET U 3aMUIIUTE aPTyMEHTHI,
000CHOBBIBAIOINE BHIOOP OTBETA)
17.| Ecnu x onpeneneHHOMY 1) vlniee j: VK2V 1
UHTETpaly s
64 ; . (64 tdt
J ,_Lz,_ 2) © "|1 t+1
1 VEXT VX 2 dr
PUMEHHUTD 3) | e
MOJICTAHOBKY -
x = t°, To OH mpHUMeT 4) "5',|f e
t Tt
BUJT
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIA OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)
18.| Teno nBUXKeTCS MO 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t*+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIA OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
OCJIEN0BATEILHOCTD OIIK-1.¥.1

JIEUCTBUN ITpU
pelIeHnN 3a/1a4u:

Teno aBukeTCA IO
3aKOHY
S()=5t3+1(m/c), aT06BI
BBIYHCIIUTH CKOPOCTh B
MOMEHT BPEMEHHU

t=5 uac HyxHO

A) mojacTaBUTh 3HaUeHUE BpeMeHu t=5uac B
ypaBHEHHE NEPEMELICHUS

b) BIpa3uTh Bpems B CEKyHIax

B) pa3nenuth nepemerienye Ha BpeMs

I') B34Th POU3BOJHYIO OT IEpEMEIICHUS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3HAUEHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(uHCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE

IoCICA0BATCIIBHOCTD. 3anummure

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIBHOCTD 6yKB

CJIEBa HAIPABO)




20.

VYxkaxure GyHKINH,
KOTODBIE SBIISIOTCS
HKBUBAJICHTHBIMU TIPU
x—=0

1) Xusinx

2) X utg2x

3) X u C0S2X

4) Xwusin2x

OTtBeT: 1)

(uHCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

VK-2.3.1

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanieHust QYHKIUU K YK-2.3.1
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO
onpezaenser aprymeHra
IIPOU3BOJHYIO 3) oTHOLIeHKE TIpeaena QYHKIMHA K apryMeHTY
byHkmn (Kormaa 4) npeaes OTHOIIEHHUS PUPAaLeHNsT GYHKIMT
npUpanieHne K NPUPAIIEHHI0 APTYMeHTa
aprymeHTta ctpemurcs k | OrBer: 4)
HYII0)? (maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEpUTE
NPABUJIBHBIM OTBET U 3aMUIIUTE APTYMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2 ceMecTp
1. | HonusIit 1) 2x*ydx + 3x*y dy VK-1.Y.2
nuddepennuan 2) Sx yidx + 2x°ydy
byHKIIUN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x- “yidx + 3xydy
paBeH OrtBer: 2)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABUIIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | YKaXUTE CXOISIIUICS 1) 7, L_ YK-2.V.1
YHCIIOBOH ps
e 2) I
3) Tim =
4) L7
28
Ortser: 2)
(maCTpyKIMS: [IpounTaiiTe TEKCT, BRIOEPHUTE
MIPaBWJIBHBIN OTBET U 3aHIIUTE apTyMEHTBI,
0600HOBHBa}0Hme BbIOOD OTBETA)
3. | YkaxuTe creneHHOU 1) 5, - ( x—2)" OIIK-1.VY.1

psi, AT KOTOPOTO
untepnai (0;2)
SIBIISIETCS MHTEPBAIOM
CXOJUMOCTH.

2) 'F"c'_ln(x— 2)"

3 Ii-(x— 1)

4) Yoo n(x+2)"
OTBeT.3)

(maCcTpykIms: [IpounTtaiiTe TEKCT, BRIOEpUTE
MPaBWIbHBIN OTBET U 3aIIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




VYKaxuTe 4acTHYIO 1) 6 YK-1.Y.2
IPOU3BOJIHYIO I10 2) 6xy
Vv QyHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
Otgert: 4)
HeoOxonuMmerii 1) I=, -‘=: ‘: VYK-1.3.1
NPU3HAK CXOAMMOCTH .
HE BBITIOJHEH JIIS psijia 2) }_‘A—i —
3) z—
OTtBer: 3)
(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOSpHUTE
MIPABUJIHHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
K kaxomy Buny 1) ¥ 4) ®@yHKIMOHATbHBIN
OTHOCHTCSI KasK/IbIi U3 = 1 psin
psIoB
2) ¥ ,n(x+ 2)"| 5)3HakonepeMeHHbIH
pAn
3) 17, (=5)""*n? | 6)[1oOKHUTENBHBIIH
n®+7 YUCIIOBOM PSIT
OtBer:1)6); 2)4); 3)5)
(uncTpykius: [IpounTaiiTe TEKCT M yCTAaHOBUTE
cootBeTcTBUE. K KaxKI0M 1TO3UIUK, JaHHO! B
JIEBOM CTOJIOIE, TOOEPUTE COOTBETCTBYIOLIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yactHyr0 1) 2cos(5x+ 2y) OIIK-1.3.1
TIPOU3BOIHYIO z_" 2) —2sin(bx+ 2y) OIIK-1.V.1
4 3) cos(5x+ 2y)
2}]21?;4514(5;(—'71-'] 4) (5x + 2)cos(5x + 2y)
o OrtBer: 2)
(uacTpykuus: [IpounraiitTe TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3AIMIITUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Haiinure obnacte 1) [-4,0) YK-2.V.1
CXOIMMOCTH 2) (-3,0)
y= 2t 3) (-2,0)
o 4) [1.0)
OtBer: 1)
(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Haiinure 3HaueHme 1) 5 YK-2.V.1
(GyHKIINU IBYX 2) 2
HepeMeHHbIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19




2,1)

OtBer: 3)

(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBUJIbHBIN OTBET U 3alIUIINTE APIYMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)

10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.3.1
HpOI/I3BOl[Hy10% 2) —2cos(5x + 2y) OIIK-1.Y.1
ESR— 4 3) cos(5x+ 2y)
zy=Hsz'Ji:[5x—'2}-‘]| 4) (5x + 2)cos(5x + 2y)
OTtBer: 1)
(urcTpykuwms: [IpounTaiiTe TeKCT, BEIOSPHUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTBI,
000CHOBBIBAIONINE BHIOOP OTBETA)
11.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— j—x: VK-1.V.2
flx) =e"* torma 2) 14 3x 4 9x2
nepBble TpU (OTJINYHbIE 3) 1—3x+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIoKEHHUs ITOU 4) 1+3x+ v
(GYHKITUH B P
Telnopa B Otger: 4)
OKPECTHOCTH TOYKH (uaCTpYyKIWMs: [IpounTaiiTe TeKCT, BRIOEPHUTE
xy = 0 umeroT BUj IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
12.| Ins dyHKIMH OrBert: YK-1.¥.2
f(x) = e**nepsure 14 3+ 242
TPH, OTIHIHBIC OT (ITpounTaiiTe TEKCT U 3aMUIIUTE PA3BEPHYTHIM
HYIDL, fTeHa 00OCHOBAHHBIN OTBET).
Pa3IoKEHUs B ps
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxonumbrii 1) ¥=_ n®+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH Fn=t “31‘? OIIK-1.V.1
HE BBITIOJHEH IS psia 2) Zi= i
3) T
4) T,
OrtBer: 1
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUIIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOMMOCTH 2) (0,3)
To, 3) (0.2)
T 4) (0,1)
OtBeT: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15.| YactHast mpousBognas | 1) 6 OIIK-1.3.1
1o ¥ (pyHKIUU ABYX 2) bxy OIIK-1.V.1




MEPEMEHHBIX
z=3x"y

3) 6x

4) 6x + 3x°

OTtBert: 2)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

16.

3HaveHue GyHKIUN
JIBYX TIEPEMEHHBIX
7z=3x-2y+16 B Touke
A(1,2) paBHO

1) 15

2) 20

3) -15

4) -20

OTtBeT: 1)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

17.

Ykaxure TiI
mudpepeHIaIbLHOTO
ypaBHEHUS
Cx+1)y'+y==x:

OTtBeTsI:
1) VYpaBHeHUE ¢ pa3AeisIOUMMUCS
MepeMEHHbIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpauenwue bepuymiu
4) VYpaBHeHHe B NOJIHBIX AuddepeHmnanax

OTtBert: 2)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.3.1

18.

VYkaxure oo1iee
perieHne
nuddepeHIaiIbHOro
ypaBHEHUS

(2x+ 1)dy+ y*dx =0

1) y=2In[2x+ 1|+ C
2) v=In|2x +C|

_ 2
3) ¥y= In|2Zx+1]+C

4) y = 3In|x|

OtBert: 3)

(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.V.1

19.

VYkaxure yacTHOE perieHue JudQepeHnaIbHoro
YpaBHEHHUSI
v' + 2y = 4, ynoBIeTBOPAIOIIEE HAYATEHOMY
yciosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OrtBer: 3)
(maCTpYKIMS: [TpounTaliTe TEKCT, BRIOSPHUTE
HpaBHHLHLIﬁ OTBECT W 3AITMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedrcieHHbIX

Qg depeHIaIbHBIX
YpaBHEHUHN YKAKHUTE

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

OIIK-1.3.1
VK-2.3.1




ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3AenAIOIIUMUCS
MepEeMEHHBIMHU: Otger: 3)

(urcTpyKws: [IpounrtaiitTe TekCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucreMa OlLIEHUBAHHUS TECTOBBIX 3a/IaHUM:

1 Tum) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBUIIbHO yKa3aHa uudpa
U TpUBEICHBI KOHKPETHBIC AapryMEHThI, HCIOJb3yeMble TpH BbIOOpPe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €r0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOWHHMPOBAHHOTO THUIA C BHIOOPOM HECKOJIBKHX BapHaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpA CUMUTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKa3aHbl TUQGPBI U IPUBEICHB KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIe TIPH BBIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlleHHBaeTcsa 1 6amioMm, eciu JOMyIIeHbl OMUOKHA WIIN
OTBET OTCYTCTBYET — () OaLJIOB.

3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (IO3ULMU U3 OJHOrO CTOJOLA BEPHO CONOCTABJICHBI C
MO3UIUSAMH APYyroro ctoibua). [TonHoe coBmnageHne ¢ BEpHBIM OTBETOM OIICHUBaeTcs 1 Gamiom,
HEBEPHBII OTBET WK ero oTcyTrcTBHe — () 0amioB

4 tum) 3amaHue 3aKPBHITOTO TUIA HA YCTAHOBJIEHUE MOCJIEI0BATEILHOCTH CUHTAETCS BEPHBIM,
€CIIM TPAaBWJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh 1udp. [lomHoe coBmazenune ¢ BepHBIM
OTBETOM OlIeHHBaeTcs | Gaiom, eciu JOMyIIeHbl OIHMOKH U OTBET OTCYTCTBYeT — () Oasios.

5 Tun) 3azaHue OTKPBITOrO THUIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaeT C OTAJOHHBIM TIO COJAEPKAHUIO M TOJHOTe. lIpaBUIBHBIM OTBET 3a 3alaHue
OlLICHUBAETCS B 3 Oajia, €Ciiv OMyIIeHa O/IHA OMIMOKa \ HETOUHOCTH \ OTBET MPAaBUIIbHBIN, HO HE
HOJHBIN - 1 6as1, ecnu gomyineHo 6osee 1 ommoOKH \ OTBET HEMPAaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6annoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOYy4arolMXcs 3a04HON (popMmbl
o0yueHus, npecTaBieHbl B Tabaume 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIONIME  HPOLENyphl  OLIEHUBAHHA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpMUPOBAHMS KOMIETEHLIMH, cojaepkarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Meroauueckue yka3aHus i1 OOyYaroIUMXCS 10 OCBOEHHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
ry0oKoe U sSCHOE HU3JIoKeHue yueOHoro marepuana. HasHaueHue cOBpEeMEHHOM JEKINH B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 10 T€ME, a B OCBOCHHH
(GyHAAMEHTAIbHBIX NpoOJEeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IO3HaHMS, HOBEHWIIMX
JOCTIDKEHUI Hay4dHOH MbIciu. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar




KOHKPETHOW 0oO0yacTH 3HaHus, €€ MpoOJieMbl, AaeT IeTbHOE MPEACTaBICHUE O AUCIHILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMH JUCLIUATIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOrO ISl CAMOCTOSTEIbHON paboThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPATH KX B  Pa3iIMYHBIX
(bopMyIupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlexuvOHHBI MaTepuanm MOXKET CONPOBOXKAATbCA  JEMOHCTpalUMed CIajioB U
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuajla IpU MPOBEIEHUH KOPOTKMX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. Metoauueckue ykazaHUs [Uisi OOy4YarOIIMXCS IO MPOXOXKIACHUIO MPAKTHUYECKUX
3aHATHH

[IpakTHueckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHu3aluHu y4eOHOTO
mpoliecca, 3aKJIFOYAIOIIasICs B BHITOJHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOIaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYyYHO-TEOPETHYECKHMX OCHOB YueOHOU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITUS Ui 00YUaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYatoIIuMCs
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOIUMCS MPAKTUUECKUX 3aHATHI:

— 3aKpervieHue, yriayOJeHue, pacllupeHue W JAeTau3alus 3HAHUWA TPU pPElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHWE HOBBIMH METOJAaMH W METOJWKAMH HW3YYCHHUS KOHKPETHOM Y4YeOHOMU
JHUCIUILINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHHS 3aTaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevueHrne palMoHAIBHOTO COUETaH!sI KOJUIEKTUBHOW U MHANBHUAYAIbHON popM 00yUueHUsI.

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOYUYAIOIIUMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHATHUSIM
MOJpa3IeNA0TCA Ha:

— O3HAKOMUTENbHBIC, TMPOBOAMMBIE C LEIbI0O 3aKPEIUIEHUS U KOHKPETU3AIUU
M3y4YEHHOTO TEOPETUYECKOT0 MaTepraa;



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOTyYeHHE HOBOM MH(OpMAIMK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, TOAXOM0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTepakTUBHOH (QopMe (pelieHHe CHUTYyalMOHHBIX 3aJad, 3aHATUSA 110
MOJIEJIMPOBAHUIO PEATIBbHBIX YCIOBUMN, TPYIIIOBBbIE JUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YIPAXXKHEHUMH, PELIeHHEe THUIOBBIX 3ajad,
pellieHNe CUTYAl[MOHHBIX 33]1a4 U JAPYTOE).

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B KypHal I[pernojaBaTesis
MPHUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBISICTCS TEMA MPAKTUYECKUX 3aHITHM.

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pelINTh 3a/a4dy, UCIOJB3Ysl 3HAHUS, MOJYYCHHBIC CTYICHTOM Ha JIeKIuH. CTYIACHT, KOTOPBIH
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciau CTYIOEHT MpaBUIBHO PEIIn
3a/aqy, OH moyrydaer 5 6ayuioB. Eciu cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPErmoaaBaTelis, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIGHKH CTYACHTOB (BKJIIOYas OILICHKY
MOCEIIAeMOCTH) TIEePEeBOMATCS B OOHyCHl (kadectBO) or O g0 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrynmeHTaM BBITAeTCs JOMAITHEE 3aJaHWe B BHJE 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM (opme oOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
N HaBBIKM B YCBOCHHMHU W CHCTCMATHU3allUU HpI/IO6pCTa€MBIX 3HaHHI>i, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00ydJaronuxcs BISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckre yKazaHHusl JUIsl OOYYaroIIMXCS IO MPOXOXKICHHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHUS
JTUCIUTUIAHBI.

B Teuenume cemectpa B cucteme JIucTaHUuOHHOro oOydenuss I'YAII B dopme
TECTUPOBAaHUSI TPOBOJATCS [JBE IMPOBEPOUHbIE pPa0OTHI 1O PEIIeHHUI0 3aJady M OJUH
TEOPETUYECKHUI OIpoc (IEpedeHb BOINPOCOB JUIsl TECTOB pa3MeEllleH B «baHke BOIpPOCOB» B
cuctemMe AucTaHUUOHHOrO oO0yuyeHuss ['YAII), Ha nDpakTHUECKUX 3aHATUSIX MPOBOJATCS
POBEPOUYHBIE PabOTHI MO pazjiesiaM Kypca B MHUCbMEHHOU (opMe, pacCUMTaHHbIE KaK Ha I1eJoe
3aHATHE, TAK U HA €T0 YaCTh.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YYUTHIBATHCS IPH MPOBEACHUU
MPOMEKYTOUHOH  artectani  (IPH  WCIOJB30BAHMHM  OAJUTBHO-PEUTHHTOBONW  CHCTEMBI



OLICHUBAHMS, KaXIbIH BUJ KOHTPOJS OLEHHBAeTCs B Oamiax, U3 KOTOPBIX (OpMHpYyeTcs
WUTOTOBBIN PE3yNIbTAT).

11.5. Metoauueckue yka3zaHus JJisi OOy4aroUUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTecTaluu.
[TpomexyTouHas arrecTalusl 00yJaromuxcsl MPeayCMaTPrUBAET OLIEHUBAHUE NTPOMEKYTOUHbBIX U

OKOHYATCJIBHBIX PE3YJIbTAaTOB O6y‘I€HI/I${ 10 AUCHMIIIINHEC. OK3aMeH — (bopMa OLCHKH 3HaHI/II71,
MMOJIYYCHHBIX O6y‘IaIOH_[I/IMC${ B IMPOLECCE N3YUCHUMA BCeH JUCHUIINIMHBI N €€ 4aCTHu, HaBbIKOB
CaMOCTOSITCILHOM pa6OTI)I, CIIOCOOHOCTH INPUMCHATh UX JJIA PEIICHHUA IMPAKTUYCCKHUX 3aJaad.
:‘)K3aMeH, KaK IIpaBHJIO, IMIPOBOAUTCA B IICPUOL 3K3aMeHaHHOHHOﬁ CECCMM M 3aBCPHIACTCA
aTTeCTallMOHHOMN OLICHKOM «OTJIHYHO», «Xopomo», «YHOOBJICTBOPUTCIILHOY,
«HCYOOBJICTBOPHUTCILHOY.



Jluct BHeceHUs M3MEHEHUH B pabouyio MporpaMmy JUCIUILIAHEI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




