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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4eCcKHil aHallM3)» BXOAUT B 0Opa30BaTENbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuansHocTd  01.03.02 «IIpuknagHas Marematnka W HWH(OpPMATHKa» HANPABICHHOCTH
«[IpuknagHas maremaThka W HMH(GOPMATHKa B HAayKOEMKOM HpPOHM3BOICTBe». Jlucumrimna
peanmmu3yetcs kadenpoit «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOS U3 JCHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CnocobGeH mpuMeHSTH (yHAAMEHTAIbHBIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCIIOJIb30BaTh UX B MpodeccroHalbHON
JESTEIIbHOCTH

OIIK-2 «CmocoGeH HCHOib30BaTh M aJaNTHPOBATh CYHIECTBYIOIIME MaTeMAaTUYECKUE
METOJIbl U CHCTEMBI NMPOrpaMMHUPOBAHUS AJIs pa3pabOTKU U peaau3aluy aJIrOPUTMOB PELICHUS
MPUKIIATHBIX 33749

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
muddepeHIIMaTbHBIM 1 UHTETPAIbHBIM HCYUCIICHHEM, TEOpHUel MpeAeNioB U PSAIOB M UX
MPUMEHEHHUEM.

[IperoaBanre MUCHMIUIMHBI TPEAYCMaTPUBACT CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Tpolecca: JeKyuu, NpakmudecKkue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTeCTalUs B opMe IK3aMEHa. .

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISAET 7 3a4€THBIX €IUHHUIL, 252
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPaAKTUICCKOM IEATSIILHOCTH B M30paHHOM CIICIIUAIBHOCTH,
— (opmupoBaHUE y CTYACHTOB CIOCOOHOCTH M HaBBIKOB (DOPMYIIUPOBATH U PEIIATh
npodeccuoHaNbHBIC 32/1a49H ¢ UCIIOJIb30BAHMEM ariapaTa MaTeMaTHIeCcKOro

aHaJIn3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIMu U UHIUKATOPbI UX JTOCTHXKEHUS MPUBEJCHBI B

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMIETEHIMIA Y UHAUKATOPOB UX JTOCTHKEHUS
Kon n
Kareropus (rpymnmna) Koa u HauMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHITHT
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKN CUCTEMHOI'O
OCYIIECTBIISATh MOAXO0Ma JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
NoOMCK, kputndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKHUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLKH, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ Y1 p
MPUMEHSATD WCTOYHHUKOB, JJIS PEIICHUS TTOCTaBICHHBIX
CUCTEMHBIN OJX0J | 3a7a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTAaBJIEHHBIX 33/1a4 | MOJIX0/1a JUIsl pelIeHUs MOCTaBICHHBIX 3a/1a4
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS ISl pELIEHUS TOCTaBICHHBIX
VYK-2 Cnocoben p p
OTIPENIETISATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJICHHOM 11eN U (POPMYTUPOBATH
MIOCTaBJIEHHOW LIEH
3aJ1a4M, KOTOpPbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTHIKEHUS
ONTUMAaJIbHBIC
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIIOCOOBI UX . .
KOMITETCHIIH aNbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB 1
OrpaHUYEHUN

LeJIbI0 BEIOOpA ONTHMAJIBHBIX CIIOCOOOB
penieHus 3a/1a4d, B TOM YUCJE C IIOMOIIbIO
U(POBBIX CPENICTB

VYK-2.B.2 B1agets HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CIIoco0a pereHus 3a1au ¢
YYETOM UMEIOLIUXCA YCIOBUM, pECYPCOB U
OrpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
MPUMEHSITh
byH1aMeHTaJIbHbIE
3HAHUS, TOTy4YEHHbIS
B o0nactu
MaTEeMaTHYECKHUX U
(WJIM) eCTECTBEHHBIX
HayK, 1
WCTIOJIh30BATh MX B

OIIK-1.3.1 3HaTh (yH1aMEHTaIbHbBIE
3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
Y MaTeMaTUYEeCKUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh (hru3nyecKue
Y MaTeMaTUYECKUE METO/bI JJIs PelIeHuUs
3a]1a4 TEOPETUYECKOr0 U IPUKIIATHOTO
Xapakrepa

OIIK-1.B.1 B1ageTs HaBBIKAMU
TEOPETUYECKOT0 M SKCIIEPUMEHTAILHOIO




npo¢eCCHOHATBHON
JIESITEIIbHOCTH

HUCCIIENOBAHUA OOBEKTOB
po(heCcCHOHALHOM IS TEIILHOCTH

OIIK-2 Cnocoben
HCIIOJIB30BaTh U
aJanTUPOBATh
CYIIECTBYIOIIHE
MaTeMaTHIECKHE
METO/IbI U CUCTEMBI
POrPaMMHUPOBAHHUS
JUTSE pa3paboOTKU U
peanuzanuu
AJITOPUTMOB
peenus
MPHUKJIAIHBIX 33744

O6menpodeccrnoHanbHbIE
KOMIIETCHIINH

OI1K-2.3.1 3HaTh MaTeMaTHYECKHE METOIEI,
MaTeMaTHYECKHE MAKEThl U CUCTEMBI
MIpOrpaMMHUPOBAHUS TSl pa3pabOTKU U
peanu3aluu aNropuTMOB PEIICHUS
MPUKJIATHBIX 33]1a4

OIIK-2.Y.1 ymerb aganTupoBaTh
MaTeMaTU4YeCKHE METOIbI U CUCTEMBI
MpOorpaMMUpPOBaHUs il pa3padOTKU U
peanu3aluy arOPUTMOB PEIICHHS
MIPUKJIAHBIX 3a/1a4

OIIK-2.B.1 B1aaeTh HaBBIKAMU BBIOOpA
MaTeMaTUYeCKOro METOJIa JJI pEIIeHUs
3a/1a4d ¥ OIICHKU I'PAHMI] MPUMEHHUMOCTH
MeToaa

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYCHHUH B BBICIIICH IIKOJIE KAKHUX -JIM00 JUCIIUILINH.
3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYEHHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpoSITHOCTEW U MaTEMAaTUYECKAsl CTATUCTHKA

3. OObeM U TpyI0EeMKOCTb JTUCIUIIAHBI

Jlanaple 00 oOmeM oObeMe MUCITUTLIINHEL,

TPYJOEMKOCTH OTIENbHBIX BHJIOB y4EOHOU

pa6OTLI MO JUCHHUITIIMHE (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH IO CeMeCTpaM) MMPEACTABJICHBI B

Tadymue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paGoTs! Beero TpynoemMKoCTs 0 ceMecTpaM
Nel No2
1 2 3 4

Oowasn mpyooemKochb oucyunuHbl, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 Hux wacoe npaKxmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/cemunapckue 3anarus  (I113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac) 90 54 36
CamocmoamenvHnas paboma, Bcero (Jac) 26 22 4
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.

9K3.,
mudd. 3auger, sx3amed (3auer, udd. 3aq, OK3.
DK **) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.




PaS,Z[eHBI, TEMbI JUCHUIJIMHBL U UX TPYAOCMKOCTH IPUBCACHBI B TaGHI/IL[e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, UX TPYIOEMKOCTh

Pazfiensl, TeMbI AUCIUTTHHBL Jlexuma | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (dac) | (4ac)
Cemectp 1
Paspnen 1. Teopus npenenos 6 8 7
Paznen 2. luddepenunansHoe ncUrCICHUE 12 12 7
Paznen 3. uterpanbHoe UCUUCTICHUE 16 12 8
Hroro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OYHKIUH HECKONBKHX MTEPEMEHHBIX 10 8 1
Paznmen 5. luddepenunansabie ypaBHEHUS 8 12 1
Paznen 6. Psanbi 16 14 2
Hroro B cemectpe: 34 34 4
Hroro 68 68 0 0 26

[TpakTHyeckas MOArOTOBKA 3aKII0YAETCs B HEMOCPEACTBEHHOM BBINOJHEHUN 00y4atoIuMUCs
OTIpE/ICIICHHBIX TPYIOBBIX (DYHKIUH, CBSI3aHHBIX ¢ Oy Iyiiei mpodeCcCUOHATLHOM
JESITEIIbHOCTBIO

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0IHIIC 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JEKIIMOHHOTO [IUKJIA

Howmep paznena Hassanue u cogepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 251eMeHTapHble QYHKIMH. YUCTIOBBIE MHOXKECTBA.
(29ac)

Tema 1.2. Ilpenen GpyHKIMK TPU HEOTPAHUUEHHOM POCTE apryMEHTA.
Teopewmsl o mpenenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuuu B Touke. HempepblBHOCTH. 3aMeyaTelbHbIC
npenensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpudeckuii u
MeXaHW4YeCKUi cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tewma 2.2. Tlpasuna nuddepenmuporanus. [IponsBoaHas CroxxHOM
¢byHKIMHU, Tpou3BoAHAs 00paTHON (pyHKIMU. Tabmuia Npou3BOAHBIX,
yacTh 2 (2 yaca).

2 Tema 2.3. TIpou3BoIHBIE BBICIIUX MOPSAIKOB. Teopemsbl 0
middepeHpyeMbIx QyHKIUAX. (2 yaca)

Tewma 2.4. IIpauno Jlonurans. @opmyina Teitnopa. (2 dyaca)

Tema 2.5. luddepenunan ¢pynkuun nepsoro nopsaka. Auddepenunanst
BBICIIUX MOPSIKOB. (2 yaca)

Tewma 2.6. ccnenoBanue QpyHKITHIH C TOMOIIBIO MPOU3BOIHBIX (2 Yaca)

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit materpan. CoicTaa
HeompeAeIeHHOro UHTerpania (2 yaca)

3 Tewma 3.2. Tabnuia uarerpanoB. Metos 3aHECEHHs IO 3HAK
muddepermnmana. MeTo1 3aMeHbI IEPEMEHHON UHTETPUPOBaHUS (2 daca)

Tewma 3.3. aTerpupoBanue no yactsaM. THTErpupoBaHue palmoHaIbHbIX




BBIpaKCHMI. (2 "aca)

Tewma 3.4. InTerpupoBaHre TPUTOHOMETPUUECKUX BBIpOXKCHHH (2 yaca)

Tewma 3.5. Onpenenennbriit maTerpai. OnpeneracHue U CBOMCTBA. (2 yaca)

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Herotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAJIBI (2 Yaca)

Tewma 3.8. [IpunoxkeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 ®yHKIIUA HECKOJIBKUX MepeMeHHbIX. OCHOBHBIC TTOHSTHSI.
HemnpepsiBHOCTS. (2 yaca)

Tewma 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.

4 (Yactueie mpousBoanbie. Juddepennuan. [IponsBoanas cioxHOM
¢bysakun. YacTHBIE MPOU3BOIHBIC BBICIIUX TopsiakoB. @opmyna Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepennmanbapie ypaBHEHHSI TIEPBOTO mMopsiika. OCHOBHBIC
nosTus. uddepeHnnansabie ypaBHEHUS C Pa3IeIISTFOIIHMHUCS
nepemeHHbIME. OHOpOAHEIC MU depeHIATEHBIC YPaBHEHUS TIEPBOTO
nopsika. (4 Jaca)

5 Tewma 5.2. JIunelinbie quddepeHIHATBHBIC YPABHEHUS IEPBOTO MOPSIKA.
VYpasuenne bepunymmu. uddepenunanbabie ypaBHEHUS BBICITUX
MIOPSAJIKOB, IONYCKAIOIIMe NOHMKEHUE nopsiaka. (2 yaca)

Tewma 5.3. JIuneiinbie oqHOpOAHBIC AU PEpPECHIINATHHBIC YPABHEHUS C
MOCTOSIHHBIMU K03 puuneHTamMu. JInHelHble HeOJHOPOAHbIE
muddepeHranbHble ypaBHEHH BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnoseie psasl. OCHOBHBIE onpeneneHus. Psel ¢
NoJIOKUTENbHBIMU wieHamu. [Tpusnaku anamGepa u Komm (2 gaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3naku cpaBHeHus. MIHTErpanpHblii
npusHak Komm. (2 gaca)

Tewma 6.3. 3HakonepeMeHHbIE PsAbl. AOCOIOTHAS M YCIOBHAS CXOIUMOCTH
6 CBoiicTBa abcomoTHO cxoaauuxcs psaaoB. [Ipusnak Jleitbuuna (2 yaca).

Tema 6.4. dynkimonanbubie psiabl. O0macTe cxoaumoctu. PaBHOMepHas
cxogumocTh. CteneHnsle psaasl. HTepBan cxoaumocT (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTENIEHHBIX PsAIOB (2 yaca)

Tewma 6.6. Psiawr Tetinopa u Makiopena (2 qaca)

Tewma 6.7. Psg @ypre nepuoanueckoi pyHkiuu (2 gaca)

Tewma 6.8. Psig @ypre yeTHOM 1 HeueTHOUW QyHKIMH (2 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux
Ne

Tpynoem | mpaktuue

Ne TeMmbl MpakTUYECKUX @OpMBI IPAKTUYECKUX N paszaena

. . -KOCTb, CKOM

n/n 3aHATAN 3aHATHN JVCLIMII-

(gac) MOJArOTOB
JIMHBI

KH, (4ac)




Cemectp 1

IIpeneinsr
palOHaIbHBIX
BBIPAKCHUM Ha
OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

IIpousBoaHsIE.
[IpaBuiia
G depeHIMPOBAHS

Pentenue 3anau

[IpousBogHas CIOKHON
byHKIUN

Penrenue 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenne 3agau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
HuTterpupoBanue o
JacTsIM

Pemenne 3agau

WNurterpupoBanue
palroHaIBHBIX

byHKIMI

Pemenue 3anau

2 cemecTp

YacTtHbie ITPONU3BOJHBIC

Pemenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICHIMX IIOPSAIKOB

Pemenue 3agau

11

OkcTpeMyM pyHKUINU
HECKOJIBKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

Qg depeHIaIbHbIX
YpaBHEHUH MTEPBOTO
nopsiaka. Oouue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNieHHBIMH U C
pa3AeISIFOIIUMUCS
MIEPEMEHHBIMHU

Pemenue 3agau

13

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

Pemenue 3amau

14

JIuneitnbpie
muddepeHIanbHbIe
yYpaBHEHUS TIEPBOTO
HopsiiKa. Y paBHEHUS
bepnynnu

Pemenue 3amau

15

Huddepenunansabie
YpaBHEHHSI B TTOJTHBIX

Pemrenue 3agau




nuddepenmmanax.
WHuTterpupyromuii
MHOKUTENb.

16

Huddepennnansuoie
YpPaBHEHUS BBICIIHX
HOPSI/IKOB,
JIOIYCKAroIINe
MNOHWKECHUE TTOPSIKA

Pemenue 3amau

17

Jluneiinbie
HEOJTHOPO/THBIE
nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
KodpUITMEHTAMH

Pemenue 3amau

13

Psanwl ¢
MOJIOKUTCILHBIMU
yieHamH. [Ipu3Haku
Janam6epa u Komm

Pemenue 3agau

14

Psanwl ¢
MMOJI0KUTEITbHBIMHU
YyJIeHaMH U
3HAKOIIEPEMEHHbIE
psaael. HeoOXxoqumbrit
MPU3HAK U IPU3HAKA
CpaBHEHHUS.

Pemenue 3agau

15

CreneHHbIe PSIbI

Pemenue 3amau

16

Psanwr Teiinopa u
Maknopena. Psbl

Dypse.

Pemenue 3agau

Bcero:

68

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

/o

HaunmenoBanue 1a60paTopHbIX paboT

TpynoemMkocTs,

N3 Hux
MIPaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITTOJIHEHHE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NMPUBEICHBI B Ta0IHUIIE 7.




Tabmuua 7 — Bugsl caMoCcTosTeNbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocrosiTensHO#M paboTh BSIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHUecKoro MmaTepuania
6 5 1
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 6 5 1
ycneBaemoctu (TKY)
Jomamaee 3ananue (J13) 6 5 1
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 8 7 1
atrecrauuu (I1A)
Bcero: 26 22 4

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI IS CAMOCTOSITEIIBHON paboThl OOYYArOIIUXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp/ bubnuorpaduueckas ccplika Komunuectso
URL anpec 9K3EMILISIPOB B
oubnanoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE HcunciaeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE HUCcUucieHne: yuebHoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: UnTerpan-IIpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE Hucuucienus: B 2 1.: yuebHOe mocobue
JUIsl cTyieHToB BTy30B M.: MnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 Bbepman, I'. H. C6opHuK 3a1a4 10 KypCy 165
b50 MaTeMaTU4YeCKOoro aHanusa: yueoHoe mocoodwue / I'. H.
Bepman. - 22-e uzn., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Pser: yaebnoe mocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkus, A. O. CmupHoB; C.-
ITerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -




CII6. : Uzn-Bo I'VAIL, 2015. - 77 c.
https://e.lanbook. | ®uxrtenronpi .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | anamu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlanp
com/book/411 | ananuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuKk 3a1a4 MO0 MaTeMaTHYECKOMY aHAIN3y. ToM 3BC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. JuddepeHupyeMocTsb
/ JILJ. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.
COopHHK 3a/1a4 110 MaTEeMaTHYEeCKOMY aHaiu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psaapr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Maremarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MaTreMaTu4ecKoro 3bC Jlanb
om/book/2660 | ananuza./ A.®. bepmant, U.I". Apamanosuu. - CII06.:
JIanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekuuu 1o MaTeMaTHYECKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3noouna C.B. MareMarndeckuil aHaiau3 B 3a1a4ax U OBC Jlaus
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurtienbckas.
- M. : ®usmataut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtrnueckuii ananus. / E. B. 3bC Jlanb
com/book/147557 | Bypkosa, O. A. Ulymepuna. - KpacHosipck: Cudl'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makaposa M.B. Jlu¢ddepenimansasie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
T GepeHITMaTbHBIX YPAaBHECHUN IS PEIICHUS
NPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocodue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII16.: T'YAIIL, 2021.-
45c.
https://e.lanbook. | Aragonos, C.A. luddepennuanpubie ypaBHeHHS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTunka
B TeXHUYEeCKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | JXKab6xo, A. I1. [luddepenunanbapie ypaBHEHHS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.
7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn «HTepHeT»
[MepeueHnb IIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEICKOMMYHHUKAIIMOHHOW ceTh «/HTepHeT», HEOOXOAMMBIX [UIi OCBOCHUS JWCIMIUINHBI

npuBe/ieH B Tabsmie 9.


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
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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHUECKUI OPTaT
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTr0 NpPHU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca 10 JUCHUILIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmume 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HaumenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeueHp HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILINHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC «Jlaup»

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUUECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayAuTOpHUs

AyauTopus JUisl IPAKTUYECKUX 3aHATHI

10. OrmeHo4HBIE CpeICTBA IS MPOBEICHUS TPOMEKYTOUHOMN aTTECTAIIHH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHON AaTTeCcTaIluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTallun

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3amMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecTsl.



http://www.math-net.ru/
http://e.lanbook.com/view

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— o0OyJaromuicss TIyOOKO M BCECTOPOHHE YCBOHWJI IPOrPaMMHBIH
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITSIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYIIECTBY HW3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaronuiicss yCBOWJI TOJIbKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUsS B IPAKTHYECKOM IIPUMEHEHHH 3HAHWM
HallpaBJICHUS,

— cn1abo apryMeHTUPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH,

— WCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM PUMEHEHNUHN 3HAHHI;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IIECHHIH.

HCYIOBJIICTBOPUTECIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bomnpocsr (3agaun) As sK3aMeHa mpecTaBieHbl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a7au) A SK3aMeHa
1/ WHJIUKATOpa
Cemectp Nel
1. | Ipenen pynkuuu. Beruncienue npenesnos. VK-2.V.3

1. Bemuucnuts npegen lim ﬂ VK-1.3.2

¥—+po X +2x—8

OTtBet: 3




2. Berumcmats npezen lim :\_—_

=3 &XT —/XTa

Otser: 8/5

. 3" —dx—
3. Bprumcauts npegen lim ———
x—oo &X7 TaX—a

Otser: 3/2
x"+x+E

4. Boraucnuts npezen lim ———

x—3 Ix~—Bx—3

Ortser: - 5/7

5. Bbaucnuts npeaen lim —

x—pa  OX IX

OTBeT: 0eCKOHEYHOCTH

[E]

- -

6. Bbruucnuts npexen lim ———

== TK 2x+8

Ortger: -3/6 = -1/2

7. Boruucourts npegen lim =

X~ 00

3

o= T '
X FRTY

2x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

8. Brrumcauts npemen lim —

x—2 x-+Ix—8

Otser: 7/6

1. Beraucauts npeaen lim ——

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

2. Bemuumenuts npenen lim ———

OTteer: 8/5

Kaxkwne u3 IpCACTABJICHHBIX HUXKE IPCACIOB MOT'YyT OBITH BEIYHCIICHBI
METOAOM ACIICHUSA Ha 6OJ'ILH_IYI-O CTCIICHDb HepeMeHHLIX?

a) lim 3xt 5
x—0 X2+2X

. 2x%-4x-6
b) lim

x—3 2x%—7x+3

¢ lim 3x2-4x—-4
x—+o0 2x2-3x-2

. —XI4x46
d) lim

x—3 2Xx2—5%—3

e) i x3-2x2-x+2
K00 3}(2—7}('1'2

OtgeT: a), C), €)

VK-2.B.2
VYK-1.3.2

Kakas ¢yHKIIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo?
OtseT: PyHKUMA f(X) HasbIBaeTcA HenpepbiBHOM B Touke X0, ecu OHa
onpeaeneHa B HEKOTOPO OKPECTHOCTM 3TOM TouKkU X0 1

OIIK-1.3.1




Uemy paBHa cyMMa KOHEYHOTO YKCJIa OECKOHEYHO MaJIbIX (PyHKITUI? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKIM —
3T0 PYHKIMS 0ECKOHEYHO MaJiasi
Teno aBIKeTcs 1o 3akoHy S(t) =5t +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
MOMEHT BpeMeHH t =17 3anumure HomMep BEpHOTO OTBETA. OIIK-1.¥.1
1) 6
2) 4
3) 10
4) 15
Otgert: 4)
1) BblumCcIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% YK-2.B.2
_ OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno ynu yrBepkaeHue: «[Ipon3BoiHas CyMMbI IByX
maddepeHupyemMbIx QyHKINI paBHA CyMMeE IPOU3BOIHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyiITe.
Orser:
IIpaBuaa qudgepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U()EV(X))'=u'(X)xV'(X)
3. (U()-v(x))=u'(x)-v(x)+u(x)-v'(x)
ulal., ¢ uTxdwlxl—uix)vix
4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJia Ne4 kak pa3 u o3Ha4aert, 4yTo «IIpousBognas
CyMMBI ABYX AU} depeHuMpyeMbIX (PyHKIMHA paBHA CyMMe
NPOM3BOAHBIX ITHUX QYHKIMID.
1) Beluucnaute NpoM3BOAHYIO GyHKIHH ¥ = X2 - 4% VK-2.B.2
OIIK-1.V.1

2) Bepno mu yrBepkaenue: «[Ipon3Bo/Has Mpou3BeACHHS IBYX
muddepeHnpyeMbIX GyHKINN paBHA IPOU3BEACHUIO POU3BOAHBIX
TUX QyHKIUIY. OTBET apryMeHTUpYITe.

OTBeT: yTBep:K1eHHe HEBEPHO.
IIpaBuia pugpepeHuMpoOBaHUS MOTYT ObITh 3alIUCAHBI:

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)

4- (::I: :| — e ..I.:

[ o

®opmyiia Ne3 —310 popMyJia 1JIsi BLIYMCICHUS IIPOU3BOIHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIX (pyHKIHI, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KICHHHU TEKCTY.




Haiinmure hopmyny ¢ ommOKoi. ApryMeHTUPYHTE CBOM OTBET.

[

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

N

. (U)EV(X))'=u' (X):V' (X)

- (UG- V(X)) =u"(x)-+-v'(x)

(u {x})f _uflx) vlx)—u(x) v (x)
v(x)’ v (x)

w

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunupoBanus

npousBeaeHus ABYyX AupdepeHunpyemMbiX GyHKIUI NPOU3IBOAHASA

NPoU3BeIeHUus1 BbIUncasieTcs mo gopmy.ie:
(U(x)-v(x))"=u’(x)-v(X)+u(x)-v'(x)

OIIK-1.V.1

[TpaBuna nuddepennmporanusi. [IponsBogHas CI0KHON (HYHKIHH.
3aganue 1.
1) Haitnure npou3BoAHY0 QYHKIUH

y = 5cos(7 + 8x) + V7x — 8

OTtBert:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYHTE Balll BHIOOP.

Otget: K iudpoBbIM cpeacTBaM, KOTOPbIE MOTYT ObITh IPUMEHEHBI AJIs1
pelieHus JaHHou 3agaun oTHocuTcs: Wolfram Mathematica-
IIporpaMMHOe oOecrieueHue, BKIrJaroliee 001b1110i Habop
MaTeMaTHYeCKuX (PyHKIMI B TOM YHCIECUCTEMY KOMIIbIOTEPHOU
anreOpbl, OpUEHTHPOBAHHYIO HA TMIOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BBIYUCIICHUSIMH U BU3YaJIbHBIM COMIPOBOXKICHUEM.

3amanue 2.

1) Haiiaute mpou3BoHYIO (PYyHKIIHH
y = 5cos(5 + 2x) * In(bx — 2)

2) OTBer:

—10sin(5 + 2x) * In(5x— 2) + S5cos(5 + 2x) * °

Ex-2

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHyHTE BaIll BHIOOD.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JJIsl pellieHusi TaHHoi 3aga4un oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKux GyHKUU B TOM YUCJIECHUCTEMY KOMIbIOTEPHOM
ajareoOpbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JAOKYMEHTOB C BHIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 3.

YK-2.V.1
YK-2.¥.3
OIIK-2.3.1



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

1) Haiigure npou3BoaHy0 QyHKIIHK
_ —6tg(7 + 4x)
~ In (7x—4)

OTtBeT:
-24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x — 4))?

2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JJIs
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JJIsl pellieHusi TaHHoi 3aaa4yn oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OPpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) Haiiaute npou3BOHYIO (PYHKIIMU
v =4/ 2 — 6sin(7 + 4x)
Orser:

1
£ (—24)cos(7 + 4x)
2,/2 —6sin(7 + 4x)

2)HasoBute kakoe-1100 1upoBoe CpeaCcTBO, MPUMEHUMOE JIJIs
peeHust naHHO# 3amaun. OOOCHY#iTE Balll BHIOOP.

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJIsI pellieHus JaHHoi 3a1aun oTHOcUuTcst Wolfram Mathematica-
nporpamMMHoe odecrneuyeHue, BKJIOYaomee 00Jb110ii Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHUCTEMY KOMINbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3ananue 5.

1) HaiiguTe npou3BoHy0 (pyHKIIMH
v = 5cos(3 +4x) + log,(3x— 4)
OrtBer:

3
—20sin(3 +4x) +

(3x— 4)In4

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
penieHus qaHHou 3aqaun. OO60CHyTEe BaIll BEIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX QYHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM

10.

[IpoBepbTe ABIAETCS U BBIPAXKEHUE

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

1
MIPOU3BOIHON PYHKIUU ¥ = \4{ 2 — 6sin(7 + 4x) ? OtBet oboCHYIiTe.
OTBeT: BbIpa:keHHe ABJISETCS MPOU3BOIHOM 1JIs1 PYHKIMU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOM3BOJAHYIO OT

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

* (—24)cos(7 + 4x)

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

YK-1.3.2

11.

3anummTe ypaBHEHNE KacaTeIbHON K rpaduKy QyHKIHH Y=X - 2
B €ro TOuKe ¢ abcuuccoit Xo= 1
OtBer: y=3Xx-4

OIIK-1.V.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GyHKIHH Y=X° -2
uMmeeT Buja y=3X-4

3amaua MOXKeT OBITh peleHa 1ByMs ciocobamu. O6ocHyiiTe 06a
crioco0a pereHusl.

Otger: IlepBrblii c10co0 OCHOBAH HA ONpe/IeICHNH KAacaTeJIbHON K
rpaduxky pyHKUMH — 3TO o01masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.€. HY’)KHO PeLIUTh CHCTEMY
Ly =x3-2
ABHEHMH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AUMO CPABHHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(XU.:I (x— x5) my=3x-4

OIIK-1.B.1

13.

ITycts B TOUuke (Xo, Yo) mepecekarotes ase kpusbie Y=F(X) u y=g(x). O6e
byukipn Y=f(X) u y=g(X) ©MeroT mpou3BOAHbIE B TOUKE (X0, Yo). Uemy
paBeH yroj MeXJy KpUBBIMU?
OtBer: Yriom ¢ mexxkay kpubimu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCSl YIoJI MEKIY KacaTeJIbHbIMH K MPSIMbIM,

g lxg ) —F (xp

NMPOBEJACHHBIMH B TOYKe (X0, Yo) H tg(e) = 1+F (xg )’ (g

VK-2.3.1

14.

[TycTh monokeHNe TOYKH NMpH e€ ABUKEHUU 3a1aércs GyHkiment S=S(t),
rie t — BpeMs. YUeMy paBHa CKOPOCTh TOYKHU? BhImuimTe HOMEp BEPHOTO
YTBEPIKICHHSI.

a) CKopocTh TOYKH PaBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHON pyHKImu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

OIIK-1.3.1

15.

[MTycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (3, b). HazoBure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepBae (a, b).

OtBer: Ecau npousBoaHast pynkuuu y = f(x) orpunareibHa aJsi
BCEX X U3 HHTepBaJja (3, b), To pyHKIus yObIBaeT Ha 3TOM
HHTEpBaJIe.

YK-2.3.1




16.

ITycts Gyuknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
BBINYKJIOCTH BBepX (yHKImH y = f(X) Ha uHTepBaje (a, b).

OtBer: Eciu BTOpast npousBoaHasi pyHkuuu y = f(X) orpunareibHa
JUIS BCeX X U3 mHTepBaJja (a, b), To pyHKUHs BLIMYKJIa BBEPX Ha
3TOM MHTepBaJe.

YK-2.3.1

17.

ITycts Gynknus y = f(X) 3agana Ha uatepsaie (a, b). HazoBute ycnosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBaje (a, b).
Orser: Eciin BTopas npousBoanasi pyukuuu y = f(X)
MOJIOKUTEJIbHA JUISI BCEX X M3 HHTepBaJa (a, b), To pynkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTEPBAJIe.

YK-2.3.1

18.

[Tycts nuddepennupyemas byakuus y = f(X) 3amana Ha HHTEpBaje

(a, b).

W3BecTHO, 4TO B TOYKE Xo Ha uHTepBae (a, b) mponsBonnas GpyHkiuu y
= f(x) paBHa Hymt0. Kakux JaHHBIX HE XBaTaeT, YTOObI YTBEPKAATh, YTO
B 9TO# TOUKe (PYHKIUS UMEET MAaKCUMyM?

OTtsBer: B Toukax ’3kcTpemMyMa Ha uHTepBaJe (a, b) mpousBognasi
¢dyuxkuum y = f(x) paBHa HyJ110 (He00X0auMOe yCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHUMYMA HJIH Meperuoa
rpaduka pyakuun. s Toro, YTo6bl B TOUYKE ObLT MAKCHMYM,
Npou3BoIHAS (PYHKIHH J0JKHA MEHATH 3HAK C ITIOCA HA MUHYC.

YK-2.B.2

19.

Kakas npsiMast TiHWS Ha3bIBA€TCSl aCHMITTOTOM Tpaduka QyHKIIHH
y=f(x)?

Otger: [IpsimMas JuHMS M Ha3bIBaETCH ACUMIITOTOM rpadguka
¢ynxumnn y=f(X), eciim paccrostnue d ot Touku M, Jiexkanieii Ha ITOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO P HEOTPAHUYEHHOM
YAaJIeHUH 3TOH TOYKH MO rpaguKy OT HaYaj1a KOOPAMHAT B
0eCKOHEYHOCTD.

VK-2.3.1

20.

BepHo 11, 4TO BBIpaXkeHue

5 2 2 s

4 3 -

—x*—=zx"+=-xz2+5

4 3 5
Ssnsiercs perennem | (5x% — 2x2? +Vx3)dx ? Otser o6ocHyiiTe.
ITpuBenure aBa cnocoba perieHus.
OTBeT: BbIpakeHue

5

5 2
5.4 2,3
4 3

J (5x% — 2x% + \.-"F]dx

i =
toxt+ 5 siBJIsIeTCS pelleHreM

JIJisi OTBETA HA ITOT BOMPOC MOKHO B3SITh HHTErpas
[ = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
4 3 5
, 5

it -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5 o4 2
T.e.—x ——Xx
4 3

Bropoii BapuanT E)emenml: B3fITh IIPOM3BOJHYIO OT
5 2
5.4 2,3
4 3

=
dynkmun  5x° —2x* + Vx® | sHaunMT BHIpAKeHHeE
5

Z =
toxz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

5 . -
;x“ - Exg +-x7+5  SIBISETCS PelleHHeM HHTErpaa.

OIIK-1.B.1




21.

1. Brruucnuth HeonpeaenEHHbIN HHTETPAT:

f(5x3 — 2x2 4+ x¥)dx

OTBeT:

5 2 2 :
—xt——x -2+ C

4 3 5

2. BpraucauTh HeonpeaeIEHHbIN HHTErpa:
1
3,2 3 _
J-(\fx + 37— 5 dx
OTtBerT:

3 : 3 L
— x? _EX4_ZUX4_E

5

3. BbraucnauTs HeonpeaenEHHbII UHTerpat:

[ AV

Vx
OTtBer:
3 ¢ 67
—x3+ —axs+ C
8 7

4. BbluncnuTh HeolpeaeaEHHbIA HHTETpall:

‘3T
J-(%)dx

OTtBeT:
5

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

5. BbruncauTs HeonpenenEHHbIN UHTErpat:

[cos(“—lx — 7)dx
Orser:

1
—sin(4x—7)+C
4

YK-2.V.1

YK-1.¥.2

22.

MeToapl MHTETPUPOBAHUS: METOJ] BHECEHHUS IO 3HaK auddepeHimana

U METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHUS.

1. BeiOepute METOJl MHTETPUPOBAHUS U BEIYMCIUTE HHTETPA.
VYkaxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

2xdx
Vvx2+3
OTBeT:
2yx2+3+C

Mo:xeT OBITH IPUMEHEH KAK MeTO0/ BHECEHHS MO/l 3HAK
auddepennmaia Tak M METOJ 3aMeHbI NePeMEHHO I

VK-2.B.2
YK-1.¥.2




HHTErPUPOBAHMSI.

2. Bribepurte MeTO MHTETPUPOBAHUS M BHIUMCIINTE UHTETPAI.
VYKaKuTe KakO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN:

dxdx
xt+1
OTtBerT:
Zarctg(x*)+ C
Mo:keT ObITH MPUMEHEH KaK METO/ BHECEHHUsI MO/ 3HAK

auddepenuunaa Tak ¥ METOJ 3aMeHbI NePeMeHHOM
HHTErPUPOBAHUS.

3. BriOepure MeTO HUHTETPUPOBAHUS U BBIUMCIIUTE UHTETPAJL.
YKaxxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN :

J-xsin(xz + 3)dx
OTser:

1 5
—;cﬂs(x +3)+¢C

=

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

4. BoiObepute METOA HHTETPUPOBAHUS M BHIUMCINTE UHTETpAJ.
VYKkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J’ dx
Vxcos?(vx)

OTtBeT:

2tg(yx)+C
Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHHOM
HHTErPUPOBAHUS.

5. BriOepute MeTO MHTETPUPOBAHUS U BBIYUCINUTE HHTETPAIL.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIIN:

J’ dx
4+/x — x
OTBerT:

—2ln|4 — x| + €

Mo:xer OBITH IPUMEHEH METO/ 3aMEHbI IlepeMEeHHOM
HHTErPUPOBaHUS.




23.

Samanue 1.

1) BBI‘II/ICJ'II/ITB, IIPUMEHUB MCTOA MHTETPHUPOBAHUSA 110 YaCTAM:

f.x * cosxdx

OtBer: xsinx + cosx +C

2) HazoBure Kakoe-muO0 1HUMPOBOE CPEICTBO, MPUMEHUMOE JIIS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.
OTtBet:

K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHbI IJIsi
pemienusi JgaHHOM 3amaum  otHocures Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMAaTHYeCKHX (PYHKIHI B TOM 4YHCJI€ CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB ¢ BHIYHCJIEHUSIMH H BU3yaJIbHbIM CONPOBOKIEHHEM

3ananue 2.
1) BbIYHCANTD, IPUMEHUB METO.l HHTETPUPOBAHHUS 110 YACTAM:
J(x + De*dx
Otser: (x +1)e* — e+ C

2) HazoBute kakoe-nub00 mu(pOBOE CPEACTBO, MPUMEHHMOE IS
peteHus qaHHoM 3agaun. OOOCHYMTE Balll BBIOOD.
OTtBeT:

K uudpoBbiM cpeacTtBaM, KOTOpblie MOTYT ObIThH NMPUMEHEHbI IJIsi
pemienusi JgaHHOM 3amaum  otHocuTess Wolfram Mathematica-
NporpaMMHoOe ofecrnedyeHHe, BKJIOYAKIIEe O0JbIIOH HAOOP
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3anganue 3.

1) BeruncnuTs, NpUMEHUB METO/ UHTEIPUPOBAHUS 10 YACTSIM:

xInxdx

OtBer: 0,5x (Inx—0,5) + C

2)HaszoBure Kkakoe-nub0 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHo 3a1adn. O60CcHyMTe Balll BHIOOP.
OTger:

K mudpoBbiM cpeacTtBaM, KOTOPbie MOIYT ObITh NPUMEHEHbI I
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTH4eCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbIOTEPHOI
ajredpbl, OPHEHTHPOBAHHYK HA IMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

3aganue 4.

1) BeruynciuTh, MPUMEHHUB METOJ, HHTEIPUPOBAHUS 110 YACTSM:

2

X # sinxdx

o™ -
OtBeT:—x“cosx + 2Zxsinx + 2Zcosx+ C

2) HasoBure Kakoe-a1u00 mHU(POBOE CPEACTBO, MPHUMEHUMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHBI ISl
pelieHus JaHHOI 3aga4u oTHocuTcest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

2
J- dx

0

OtrBer: 2

2)HazoBute kakoe-1100 1upoBoe CpeaCTBO, MPUMEHUMOE JIJIs
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BBIOOP.

OtBet:
K uudpoBbsiM cpeacrtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IJIs
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH HadOp
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
aireOpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMCHTOB C BLIMUCJICHUAMU U BU3YAJIbHBIM COIPOBOKICHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1
J- 2dx
0

OtrBer: 2

2) HazoBute kakoe-1m00 HUPpPOBOE CPEACTBO, IPUMEHUMOE IS

YK-2.¥.3
OIIK-2.3.1
YK-1.¥.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
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

perieHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHBI JJIs
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOJAT0OTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOXKIEHHEM.

3amanue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3
J- xdx
3

OtBer: 9/2-4/2=5/2

2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus qanHoi 3aaaun. O6oCcHy#Te Ball BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawilee O00JbIIOH Had0p
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CUCTEMY KOMIbIOTEPHOM
ajireOpbl, OPHEHTHPOBAHHYI0 HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3ananue 4.

1) BelunciuTe ONpeaeICHHBIA HHTETPAT:

0

[.ﬁd}(

-1

OtBer: 0-1/4=-1/4

2) Ha3zoBute kakoe-mu60 mudpoBoOe CPEeaCTBO, MPUMEHUMOE IS
peluieHus qaHHo 3a1aun. O60CcHyiTe Ball BHIOOP.

OTtBet:
K uudpoBbsiM cpeacrtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemieHusi JAaHHOM 3amaum  otHocuTcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTu4ecKuX QYHKIUI B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOM



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

ajaredOpnl, OPHMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

OtBer: e-etl

2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pelienus nanHoi 3aaaun. O6oCHy#Te Ball BHIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHO 3amayd  orHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYaKIIee O00JbHIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. TIpouHTerpHpyiiTE TPUTOHOMETPHUYECKYIO () YHKIIHIO

2
J cosx dx

T,
n"lﬁ

OtsBer: 0,5

2. TlpouHTETrpUpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

T

f cosx dx

0

OtBer: 0O

3. TlpowHTETrpHpyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO
Ty
cos2xdx

/12

OrtBer:0,25

4. TlpouHTErpupyiTe TPUrOHOMETPUUECKYIO (PYHKIINIO

T

f sinx dx

0

OtBer:2

VK-2.V.3
YK-1.3.2
VK-1.V.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
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

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITHIO

T

J sinx dx

T,
."'2

Otser: 1
Cemectp Ne2
26. | Kakas ¢ynkuus z = f(x; ¥) Ha3bIBaeTCs HEMPEPHIBHOW B TOUKE YK-2.3.1
Mo (x0;¥0)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPHIBHOM B TOYKE
My (x4: vy ), eclid OHA OIpeaeeHa B ITOi TOUKe U HEKOTOPOii ee
OKPEeCTHOCTH, UMeeT npeaeJt 1§ *'”3; f(M) maToT npenen paBeH
3HA4YeHUI0 PYHKIMH Z B TOuKe M .3
27. | Kakas u3 popmyn cooTBercTByeT muddepennnany Gpynkmun y=e2%? YK-2.3.1
a) dy=2e?*dx VK-1.3.2
b) dy=e*dx
c) dy=2e*dx
OrtBer: a)
28. | YacTHbIC MPOU3BO/IHBIC VK-2.V.2
o 6z 0z OIIK-1.V.1
1. Haiigure yacTHBIC MPOU3BOAHBIC —— U —— KIUN Y
P ox Moy Y YK-1.B.2

sin(3 + 8x — 7y)
_ 2 _ }53_}’?
cos(3+8x—Ty) -BI'Z—.er.". ]—sz’niE—Bx—?}'13.1"'_1."'

3},7‘."

Z

OTtBer:

[2-x

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

o dz dz
2. Haiinute 4acTHBIE TPOU3BOIHEIC 1oy byHKIIIN

sin(3 + 2x — 5y)
- 2 —xty?
cos(3+2x—5y) -ZIIZ—A'-}].". ]‘5‘!‘?!':3—21‘—5_1.':41'1_1.".
|'2—x4_1.-'_']£

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

Z

OTtBeT:

o dz Oz
3. Haiiaute 9acTHBIE MPOU3BOIHBIC Fp oy byHKIIIHN

_sin(1+ 4x —3y)
B 3+ x2y7

Z




cos(1+4x—3y)+4( 3—.1"'_1.' ! :l—s'z'ril:l—al-.r—SJ.'12.1'1'_1.' !
OTtBeT: ———7
13 —,1_"_1." 1

—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
G+ 2y)

dz dz
—u— (yskuun

4. Haiinute yacTHbIE MPOU3BOIHBIE ax 1oy

sin(7 + 4x — 7y)
- 3 —x3y®
cos(T+ax—Ty)ed(3—2%p® |+ sin(T+a4x-7y)32%y"
(3-xty8)’

Z

OTtBeT:

gz

o dz
5. Haiinure yacTHBIC MPOU3BOIHBIC ax i oy byHKIIUN

sin(5 4+ 8x — 5y)
_ 3 — 14}’6
cos(5+8x—5y) -BI'3—.1'4_1.'5]—sz’niE—Bx—E}'14.1"1_1.'

i 3 —1-4_1.-6 .Ic

Z

]

OTtBert:

29. | Beimucatk yciioBue pu KOTOPOM BBIPaKCHUE VK-2.B.2
P(x,y.2)dx + Q(x,y,2)dy+R(x,y,z)dz VK-1.V.2
mpeacTasisieT coboit quddepeniman nekoTopoit hyukmuu U(X,y,z).
Ortser: JlanHoe BoIpaxkeHne MpeacTasiasieT coo6oi nuddepenuuan GyHkuumn
u(x,y,z), ecan: P(x,y,Z) — 310 4yacTHasi mpou3BoaHasi PyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUK U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1O Z.
30. | Kakas Touka Ha3pIBaeTCsl TOUKOW MakcuMyMma GyHKIuu z = f(x; v)? OIIK-1.3.1
Otser: Touka (X;;V,) Ha3’bIBaeTCs TOYKOH MAKCUMyMa GYHKIHH
z = f(x;¥) , ecam cymecTByeT Takasi & - OKPECTHOCTh TOYKH
(0; Vo) M IS BCEX TOYEK (X; V), OTJIMIHBIX OT (X ; vy ), W3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:
flxy) < fxgive)
31. 1. Haiiti npou3BoAHYIO PYHKIUU YK-2.V.1
OIIK-1.V.1
flx,y) = (8+ 5x% + 2y* — 7x®%y*)? g Touke K(1,1) mo VK-13.2
HampaBlieHUIo K Touke M (2,6) VK-1B.2

|
]
]
e
=]

OTtBeT:

V2

=3}

2. Haiitin mpon3BOAHYIO QYHKIINU

flx,y) =(7—x*>+2y2—x1y*)? B rouke K(1,1) o
HaIpaBJICHUIO K Touke M (4,3)

-280
OT1BeT: —

V13

3. Haiitu npou3BoaHyI0 QYHKIUU




fl,y) =(7—2x34+2y3 —x3y ™12 B toure K(1,1) mo
HampaBlieHuto K Touke M (5, 2)
Otger: =

V1T

4. Haiit npou3BOIHYIO (YHKIIHIO

flx,y) = (11— 2x3+ 2y 2 — x8y72)2 B touke K(1,1) mo
HampalieHUIo K Touke M (5,6)
-1520
Va1
5. Haiitu npou3BoAHYIO QYHKIUU

flx,v) = (5+ 4x 1 — 2y* — 2x3y*)? B Touke K(1,1) mo

HampaBJIeHUIO K Touke M (2,3)
-380

L.

OTtBeT:

OTtBeT:

32.

ChopmynupyiiTe HEOOXO0AMMOE YCIIOBUE SKCTPEMyMa
nupdepenmpyeMoit pyHKIUM ABYX mepeMeHHbIx z = f (x; y).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT 3KCTPeMyM, TO €€ YaCTHbIE MPOU3BOIHbIE B ITOM
Touke paBubl Hy110 [, (x5;5) = 0, f', (xp:v,) = 0. Ir0 ycinoBue
Ha3bIBaeTC HEOOXOAUMBIM YCJI0BHEM IKCTPEMyMa.

VK-2.3.1

33.

Kakoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YPaBHEHUEM
MIepPBOTO TOpsiiKa?
OtBer: [Iu¢depeHunaabHbIM ypPaBHEHHEM IE€PBOro MOPSAKA
Ha3bIBaeTcs ypaBHeHHUe, cBsA3biBawowuee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y.¥') =0,

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

YK-2.3.1
OIIK-1.3.1

34.

B kakom ciygae pynkuust y=¢(X,C) (uwmm d(x, y, C) = 0), sBisercs
o0mM pemieHreM AudepeHnaIbHOro ypaBHEeHUs IEPBOTo Mnopsiika?
OTtBer: O0mMM peieHueM (00IIMM HHTErPaJIOM)
auddepeHINAIBHOIO ypaBHEeHUs NIEPBOI0 NOPSAAKA HA3bIBaeTCS
¢yuxuust y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pellleHueM YpaBHeHHus NpH jJwdoM gonyctumom C;

0) 11000€e pemieHHe MOKeT OBITH MOJIYYeHO M3 Heé IIPH HEKOTOPOM

3HAYeHUM nocrosinuou C.

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

35.

SBnsercs mu GpyHKupsa X~ + y° — 2x = € 0GIUM peleHneM
miuddepeHnnansHoro ypapuenus X+yy' = 1?2

OTBeT I[m])q)epenunpyﬂ YKa3aHHYI0 HeSIBHO 3a):[aHHle (pynkuuro
x* 4+ y* — 2x = C, momyuaem paBenctBo:2x + 2yy' — 2 = 0, To ecTh
x+yy =1

Na, pynkuus x* + y* — 2x = C spJasieTcsi OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHECHUS.

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

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
MpeACTaBICHHBIX HUKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,
KOTOPOE MOXKET OBITh MPUMEHEHO JIJISl PEIICHUS TAHHOH 3a/1a4H.

VK-2.3.1
YK-2.V.1




OrBer: y =In|x| + C

OnHum u3 undpoBbIX CPEaCTB, KOTOPbIe MOTYT ObITH IPUMEHEHbI
JUUISI pellleHUs] TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
5

2. y' ==
h -
OrBer: ¥y =5In|x| + €
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS

Wolfram Mathematica
1

3x

OtBer: y = % In|x| +C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUISl pelieHus JAaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

OrBer: y =7 In|x| + €
Onauum 13 tHGPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
IS peleHns JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
3

5. y'=-
- x
OrBer: y =3 In|x| + C
Onuum u3 nHGPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
IS pelleHus JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
9

6_ -'!|‘:I'|l = -
X
OrBer: Yy =9In|x| + €
OnHum u3 nndpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica
' 12
7. y'==
X
OtBer: ¥ = 121In|x| + C
OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOT'YT ObITH NIPHMMEHEHbI
JJIA pemeﬂlm lIaHHOﬁ 3a)1alm, OTHOCUTCHA
Wolfram Mathematica
8. y' =2
. ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
AJIA pelIcHus HaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

9. y'=X
y' ==

YK-2.¥.3




OrBer: y =17In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
27

10.y' ==
X

OrBer: y =27In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI

AJIfA peIICHUA }IaHHOﬁ 3agavdu, OTHOCHUTCHA
Wolfram Mathematica.

3r. VK-2.3.1
Pemnre 3amauy Komm npu HadanbHbIx yeiaoBusax: Y(1)=2 , T.e. Haitgute | YK-2.V.1
JacTHBIE perieHus auddepeHnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX YK-2.V.3
HUXKE
:l"I = i
1 -
Oteer: ¥y =In|x| + 2
2. y' =2
i .
OtBer: ¥y =5In|x| + 2
- 3x
OtBer: y = % In|x| +2
:l"I = 3
4. 3 .
OrBer: ¥y =7 In|x| + 2
5 y' =2
i .
OrBer: ¥y =3 In|x| + 2
6. y' =2
i .
OrBer: ¥y =9In|x| + 2
7.y =2
t x
OrBer: ¥y =121In|x| + 2
8. y' =2
2 -
OrBer: ¥y =31In|x| + 2
2 .
OrBer: ¥y =17In|x| + 2
10.y' =2
E 3
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMep O KOTOPBIM PACTIONOXKEH PsI, UIT KOTOPOTO HE YK-2.3.1
BBIMOJIHSACTCS] HEOOXOMMBIH MPU3HAK CXOAUMOCTH? YK-1.3.2

nZ+3
n3+7

1) Y-t




2) Xn-
3) Y-

4) Z$_1 n3+1
OtBert: 3)

n3+4

13n2 -2

39.

Kaxkue npusHaku uccienoBanus Ha CXOAUMOCTb IPUMEHSIIOT IS
YHCIIOBBIX PSAJIOB C MOJIOKUTEIHHBIMU YICHAMU?
a) mpusHak /lanamGepa

b) npasuo Jlomurans
c) merox Kpamepa
d) mpusnak Koumm.

Ortget: a), d)

VK-2.3.1
YK-1.¥.2

40.

Ecnu ps cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM 4JIeHE 3TOTro
psna?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yrBep:KAeHHe Ha3bIBAeTCH

71—+00
HEe00X0AMMbIM IMPU3HAKOM CXOAMMOCTH pAaa. B yacTHOCTH, eciiu
001U YieH L, HC CTPEMHUTCS K HYJII0, TO P PACXOAUTCH.

YK-2.3.1

41.

Ecnu o6muii unen psana u, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecan psin cxoaurcsi, TO ero o011Mii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

7—+00
HEe00X0AMMbIM IMPU3HAKOM CXOIMMOCTH psaaa. B yacTtHOCTH, eciiu
001U YieH U, H¢C CTPEMHUTCS K HYJII0, TO PSA PACXOAUTCH.

YK-2.V.1

42.

OOmuit uneH psaga U, CTPEeMHUTCA K Hym0. JlocTaToOuHO U 3TOTO s
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCA?

Otger: Ecan psin cxogurcsi, TO ero 001Mii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

71 —+oa
HEeO0X0AUMBbIM MPU3HAKOM CXOAMMOCTH PsiJia, HO OHO He SABJISIETCS
AOCTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPKIAaTh, 4TO psia cxoaurcs. T.e.
PSiI MOKET OBITh KaK CXOIAIIMMCS, TAK U PACXOISAIIIUMCS.

VK-2.B.2

43.

o0 5n?

n=13p2_3
UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTos
HCCIIEAOBAHUS U3 CIIHCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) Heo6xonumplii MpU3HAK CXOAMMOCTH
c) I[pusnak Komm
d) Tlpusnak JlamambGepa

OtBet: Psaa pacxoaurcsi, He BHIMOJTHSETCH HEOOX0 UMb
npusHak — b)

VK-2.B.2




44,

(ln—5)2"
1. HccaenoBars CXOOUMOCTB PAAA ).>°  ————
I[ H p 'u En—1{5n+2]3n

OTBeT: cxoauTco

o (4n—3)30

2. WccrnemoBaTh CXOMUMOCTD PSiia 2oy Gng)™

OTBeT: cxoauTco

w (1m—3)2"
3. HUccnenoBath CXOAUMOCTB psijia 2oy Gnaen
OTBeT: cxoauTco

o (4n-5)"

4. HccnenoBath CXOAUMOCTD PAfid 2oy )"

OTtBeTt: pacxoaurcs

w (1n+3)an

5. HccnenoBaTh CXOOUMOCTD PsIAa 2,0, ————
A A pia E"_1[1n+4}5"

OTBerT: cxoauTcs

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

45,

w (1n—5)2"

1) HccnenoBarh CXOAUMOCTD P Yoy Gnina

OTBeT: cxoauTcs

2) Kakoii npusHak Ber ncnons3zoBani. O00CHYiHTE CBOM BHIOOD.

o

" € .
OtBer: npuMenum npusHak Janamoepa. [ = lim L = ; Tk

fp—r oo T

2\3<1, To psix cxoautcs. [Ipu3nak cpaBHenusi u npu3Hak Komm He
MO3BOJISIT OTBETUTH HA BONIPOC 33 aHHUS.

VYK-2.B.2
OIIK-1.B.1

46.

o (4n—5)"

1) HccnenoBath CXOAMMOCTD P Yoy i)

OTtBeTt: pacxoaurcs

2) Kakoii npusHak Bel ncnons3oBainu. OOOCHYHTE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoaurcs. Heo0xoaqumblii NPU3HAK, NIPU3HAKH CPABHEHUS U
Janambepa He O3BOJISIIOT OTBETUTH HA BONPOC 32/1aHHS.

OIIK-1.B.1

47.

w  (1m+3)4"

1) HccnenoBarh CXOAMMOCTD P 2oy Tmia)s

OTBeT: cxoauTcs

2) HazoBute kakoe-mu60 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO0CHYITE Balll BEIOOP.

OTBeT:

YK-2.¥.3
VK-2.V.1




K mudpoBbIM cpeacTtBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHHe, BKJIKOYaKInee O00JblIOH Hadop
MareMaTu4ecKuX (yHKIHUIA B TOM 4MCJIe CHCTEMY KOMNbIOTEPHOI
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
JOKYMEHTOB C BBIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOKIEHHEM

48. | TlycTh JaH 3HAKOYEPEAYIOMMACS PS Yo Uy,. Eciu psn, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COIIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh 0 3HaKouepeayromemcs psiae? Boibepure BepHBIii OTBET.
a) Psgcxomurcs
b) Psin pacxoaurcs
C) Psn cxoautcst abCOMOTHO
OTtBeT: C)
49. | Ecnu aGCcomoTHRIE BETUYHUHBI YWICHOB 3HAKOUYEPETYIOIIErocs psiia OIIK-1.3.1
o_y Uy YOBIBAIOT M OOIIMH YIEH pAJa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psix pacxoautcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. 1. HaiiTi 061acTh CXOAUMOCTH psifa YK-2.3.1

oo

Zx" =14+x+xi4tx™ 4
n=0

Oreer: (—1;1)

2. Haiiti paanyc CXOOMMOCTH psizia

oo

(2x)" =1+ 2x +4x? + 420%™ 4 ...

n=0

OtBer: R=0,5

3. Haiitu paamyc CXOAMMOCTH psijia

oo

Z(Sx}" =14 5x +25x% + -+ 5™ -
n=0

OtBer: R=0,2

4. Haiftu paguyc CXOIUMOCTH psijia
(—1)"(Ex)" _q 3x  (3x)? (=" (3x)" N

n+1 2 3 n+1

[N

=
1l
[=]

1
OTBeT: R = 3

5. O6G1acThIO CXOAMMOCTH Psiaa

Colx—a)"=Co+ Ci(x—a) +Co(x —a)? + -+ C,(x —a)™ ...

[N

=
1l
=]



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

Asnsercs narepsan (2; 4). Halimure ero paanmyc cXoauMOCTH.

OTtBet: R=1
51. | CreneHHOI ps 2oy @y X "CXOAUTCSI B TOUKE X0.UTO MOKHO OIIK-1.3.1
yTBEPKAATh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KAXKIAOW U3
TOYEK X, TAKMX, 4TO|x| < |xp|?
Ortser: Ecan crenennoii pag L. =, @, x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBep KIeHUe HA3bIBAETCH TeopeMoii AdeJis.
52. YK-2.V.3
1. Pasnoxurs MHOrouned f(x) = —x* —10x"—30x —31 Bpax
Teiinopa B OKpECTHOCTH TOYKH & = —2 YK-1.B.2
OtBet:
flx)=-3-2(x+2)—4(x+2)>— (x+2)?
2. Paznoxwuts MuOrounen f(x) = —x* —2x* + 5x — 1 Bpag
Teiisopa B OKpECTHOCTH TOYKH ¥ = 1
OTser:
flx)=1-2(x—1)—5(x—1)*— (x—1)?
3. Pazsnoxuth muorowren f(x) = —2x> + 14x? —25x +12 B
psan Teisopa B OKPECTHOCTH TOUKH X = 2
OTser:
flx) =24+ 7(x—2)+2(x—2)* — 2(x—2)°
4. Pasnoxute MHOrounen f(x) = —2x* —2x*+7x +13 Bpax
Tennopa B OKpECTHOCTH TOYKH ¥ = —1
OtBet:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x" —x +9 Bpsn
Teiiiopa B OKPECTHOCTH TOUKH ¥ = —2
OTser:
flx) =—-14+3(x+2)+5(x+2)*—2(x+2)°
53. | K uudpoBbIM cpeacTBaM, KOTOpble MOryT ObITh mpumeHennl ais | OINK-2.V.1
pelieHUs1 3aJa4 MaTeMaTU4ecKOro aHajam3a oTHocutcss Wolfram
Mathematica- mporpamMmmHuoe odecrnieueHue, BKJIOYAIOIIEe 00JIbIIOI
Ha0op MaTeMaTH4YeCKUX (PyHKIUIA.
Kakoit pesynprar mnpumeHeHHs (DOPMYJIBI B Wolfram
Mathematica?
i 4
integrate[8x°,X]
OtBet:
8x°
5
94. | K nuudpoBbIM cpeacTBaM, KOTOpble MOTyT ObITh mpuMeHeHbl s | OIIK-2.V.1
pelieHusi 3aJa4 MaTeMaTH4yecKoro aHajam3a otHocutcsi Wolfram | YK-1.B.2




Mathematica- mporpamMmmHuoe odecrnedyeHue, BKIKOYaIOIIEe 00JIbIIOM
HA00p MaTeMaTH4YeCKUX (PyHKIIUIA.

Kakoii pesynpTaT mnpumeHeHus (QopMyIbl B Wolfram
Mathematica?

D[x%x]

OTger:

6x°

55.

K uudpoBsiM cpencTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHHus 32724 MAaTeMATH4YeCKOro aHajau3a oTHocutrcsti Wolfram
Mathematica- mporpamMmHoe odecrneueHue, BKJIKOYAIOIIEe 00JIbIIOI
Ha0op MaTeMaTHYeCKHUX QYHKIIUI.

®opmynsl B Wolfram Mathematica npeacrasieHa ¢ omMOKOIA.
Kakas ommbka nonymena?

D[x°]

OtBeT: 3amMch  JOJDKHA  BBIVIAAETH  TakK D[XG,X],
muddepeHurpoBaHue Mo X

OIIK-2.B.2

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adyera

Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera

Kon
WHJUKATOpa

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIIONHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM U1 KypcOBOTO MPOEKTUPOBAHMUS/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t

KypcOBO#l pabOThI

[TpuMepHBIii nepedeHb TeM AJIsi KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsI MPOMEXKYTOYHOM AaTTeCTallUM B BUAE TECTHUPOBAHMS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBIii TepedeHb BOITPOCOB ISt TECTOB

Ne Kon
n/ [IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB WHIUKATOP
i a
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Beruncnure 1) 1 YK-2.3.1
npezen 2) 3 YK-2.V.1
3?4+ 2x—7 3) 15
1!1_1)1{}3 2x?2 —5x+1 4) -7
OTtBer: 3)
(uHCTpyKIMA: IIpounTaiitTe TEKCT,
BbIOEpUTE MPaBWIBHBIA OTBET U 3AMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD




OTBETA)

Touxoit paspsiBa GyHKIUN
x—3

== -
Y (x? 4+ 3)Inx
ABJISETCS TOYKA

1) 6

2) 2

3) 1

4) 4

Ortsert: 3

(maCTpyKIMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

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

ITpousBoaHas GyHKIMN
y = x2Z-4%
paBHa

1) 2x-4%In4

2) 2x-4*1

3) x-4*(2+x)

4) x-4*(2 + xln4)

OtBert: 4)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aIMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

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

Ablctucca skeTpemMyMa

byHKIIUN
y=8—-x2+x
paBHa

1) 8

2) 0,5

3) 1

4) -0,5

Ortger: 2)

(uucTpykuus: [Ipounraiite TeKcT,
BBIOCPHUTE MPABUIIbHBIH OTBET U 3aMHUIINATE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP

VK-2.V.3

Breraucnure HUHTErpal

J‘ dx
(1 4+ x?)arctg?x

OTBETA)
1

1) —

arctgx
2) Inlarctgx|+C
3) ——

4)

a'rctgzx
1

arctgx

Oreer: 1)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)

VK-2.V.3

Brrancnvre npon3BoIHYIO

byHKIIUN
y=(3-8x)%°

1) 0,5 (3-8x)°(-8)

2) 0,5(3-8x)%°(8)

3) 0,8 (3-8x)° (-8)

4) 0,5 (3-8x)°8 (-8)

Otger: 1)

(uactpykuus: [Ipounraiite TeKCT,
BbIOEpUTE MPaBUIBHBIA OTBET U 3aMUIINTE

apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD

YK-2.V.1
VYK-1.B.2




OTBETA)

Brrancnoure IIPOU3BOJHYIO

BTOPOTO MOpsiAKa (PyHKITHH

y = gsx—1

1) y = 25371

2) y=es

3) y= 5e5x—1

4) 25

Ortset: 3)

(uaCTpyYKIMS: [IpounTaiiTe TEKCT,
BBIOCpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

YK-2.V.1
VYK-1.B.2

OO6parHoii HyHKIHEH 10
OTHOIICHHIO K (PYHKIHH
y = e* sBusercs GyHKUUs

1) y=x°*

2) y= eix

3) y=Inx

4) y=e

OTteer: 3

(unrCcTpyKIws: [IpounTtaiiTe TEKCT,
BbIOEpUTE NMPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAOIIIUE BHIOOD
OTBETA)

OIIK-
1.V.1

[TepBast mpousBogHAS
(GyHKINY TTOKA3bIBACT:

1) cKOpOCTh M3MEHEHHUS PYHKIMH

2) wHampapieHue QpyHKIHUN

3) npwupaiieHue GyHKIHHA

4) MpHUpalieHre apryMmenTa QyHKIuu
Ortsert: 1

(uHCcTpyKMs: [IpounTaiite TEKCT,
BBIOEPUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

10.

Huddepenunan GpyHkumuu
paBeH

1) oTHOIICHHIO IpUpaIIeHUsT YHKIIHH K
MIPUPALIEHUIO apTyMEHTa

2) TPOM3BEICHUIO MPUPAIICHUS QYHKIIHU
Ha IpUpalleHrue apryMeHTa

3) NPOM3BEICHHUIO IPOU3BOIHON Ha
MpHUpalleHre apryMeHTa

4) TpHpanIeHHIO apryMeHTa

Otser: 3

(uHCcTpykums: [IpounTaiite TEKCT,

BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE

apryMeHTbI, 000CHOBBIBAIOIIIME BHIOOD

OTBETA)

OIIK-1.3.1

11.

BrruncianTe 41ucio Touek

paspsiBa QyHKUINU
x+2

Y= (x 4+ 3)*(x*—4)?

1) 1

2) 2

3) 3

4) 0

O(unctpykuus: [IpounTaiite Tekcr,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBEeTa)TBeT: 3

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




12. | Beruncnure 1) 0 YK-2.3.1
npesesn 2) 9 OIIK-
_ sin?3x 3) 3 1.V.1
lim —= 4 1

Ortser: 2

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
OTBETA)

13. | YpaBHeHHE KacaTelIbHON K 1) y=2x+4 OIIK-
rpaduky G yHKIHHA 2) y=4x+3 1.V.1
y=x3-2 3) y=2x—-5
B €ro TOUKe ¢ abcuuccoi 4) y=3x—-4
Xo= 1 numeer BuJ Orter: 4

(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

14. | Beruncnure 3HaUCHHE 1) 0 YK-2.V.3
MIPOKM3BOTHOM BTOPOTO 2) -1
nopsiika QyHKIHA 3) 3
y = sin2x + 4x 4) -4
B TOUKE X = E OrtBer: 4

(uncTpykuus: [Ipounraiite TekcT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aIUIIATE
apryMeHTbI, 000CHOBBIBAIOIIUE BHIOOD
OTBETA)

15. | MHOXeCTBO IEpBOOOPA3HBIX | 1) — L vsin3x — Lcos3x Ty OIIK-
byHKITUU 3 , ? 1.V.1
F(x) = —xcos(3x) 2) 3xsin3x +3cos3x +C
HMECT BUJI 3) 3xsin3x — %cos?}x +C

4) 3xsin3x + 9cos3x + C

Ortsert: 1

(uHCcTpyKMs: [IpounTaiite TEKCT,
BBIOEPUTE MPABUIILHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

16. | Beruucnute uHTErpan Dinx + € VK-2.V.1

J‘ dx 2)in |x| + C YK-1.V.2
xlnx
)in|ln|x|| +C
Alne* +C
Orser: 3

(uactpykuus: [Ipounraiite TeKCT,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD

OTBETA)




17. | Eciu K onpeieIcHHOMY 1) j164 % YK-2.V.1

mg;erpany 64 tdt

dixa 2) 6] 1 t+41
1 Vx+Vx 2 at
IPUMEHHUTh OJICTAHOBKY 3) J 1 312
x = t®, TO OH NpUMET BHJL 2 Sdt
4) 6 Jl m e

OrtBer: 4
(uacTpykuus: IIpounraiite TEKCT,
BbIOEpUTE MPaBUIBHBINA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIUE BHIOOD
OTBETA)

18. | Teno nBUKETCS MO 3aKOHY 1) 6 OIIK-1.3.1
S(t)=5t*+1, Torna ckopocts B | 2) 4 OIIK-
MOMeHT BpeMeHu t=1 paBHa 3) 10 1.V.1

4) 15 YK-1.B.2
Orter: 4

(uactpykuus: Ilpounraiite TEKCT,

BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD

OTBETA)

19. | Vkaxwure QyHkimu, kotopbie | 1) X u Sinx YK-2.3.1
SIBJISIFOTCS SKBUBAJIEHTHBIMU 2) X utg2x
npu x — 0 3) Xwu CoS2X

4) Xwusin2x

Ortsert: 1

(uaCcTpykuys: [Ipounraiite TEKkCT,
BBIOEPUTE MPABUIIbHBINA OTBET U 3aITUIIATE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

20. | Kakoe u3 HUXe 1) oTHOIIEHKE TIpUpaIIeHus QYHKIIUU K YK-2.3.1
MePEYHCICHHBIX MPUPALICHUIO apTyMEHTa
NIPeUIOKEHUH onpeaensier 2) oTHOWEHHS (QYHKIMM K TPUPALLCHUIO
MIPOU3BOIHYIO (DYHKITHH aprymMeHTa
(kxorna mpupaileHue 3) oTHoOMIeHKE TIpenena QyHKIUU K
apryMeHTa CTPEMHTCS K apryMeHTy
HyJ10)? 4) npenen OTHOLIEHUS NPUpPAILEHUS

(GYHKIIUH K TPUpPAILEHUI0 apryMeHTa
Orger: 3

(uactpykuus: [lpounraiite TeKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIHE BHIOOD
OTBETA)

21. | Tlpu KaKMX 3HAYCHUSX 1) 8 YK-2.3.1
aprymMeHTa (yHKIHs UMEeT 2) 0,5
IKCTPEMYM 3) 1
y=2x3-1,5x+5 4) -05

Otser: 2) 4)




(ITpoumTaiiTe TEeKCT, BRIOCPUTE
MPaBUIIbHBIC BAPHAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE
BBIOOp OTBETOB)

22. | Beruncnure npousBoanyo | 5) 0,5 (3-8x)-0,5 (-8) YK-2.V.1
byHKIHN 6) 0,5 (3-8x)-0,5(8)
y=(3-8x)0,5 7) 0,8 (3-8x)-0,5 (-8)
8) -4(3-8x)-0,5
Otser: 1) 4)
[Ipounraiite TEKCT, BRIOCPUTE
MpaBUJIbHBIC BAPUAHTHI OTBETA U
3aMUIIUTE APTYMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB
23. | anummTe A)noacTtaBuTh 3HaUeHue BpeMeHu t=5Sydac | YK-2.V.1
OCJIeJ0BaTEIbHOCTh B YPaBHCHUC TCPEMCIICHHA VK-1.B.2
b) BbIpa3zuth Bpemsi B CEKyHaaxX
NecTBUil  mpu  penieHuu | B) pa3genuTh nepemMerieHue Ha BpeMs
S I') B3sTh NpOU3BOAHYIO OT NIEPEMELLICHUS
J1) moicTaBUThH B ypaBHEHUE
IIPOU3BOHON 3HAUEHUE BPEMEHU
Teno nBuXKeTCS MO 3aKOHY OtBer:
S(t)=5t3+1(m/c), yto0bI | BB/l i I'B/]
BLIUHCIHTS  CKOPOCTD s (uacTpykuus: [IpounTtaiiTe TEKCT U
YCTaHOBUTE MOCJIEI0BATENBHOCTD.
MOMEHT BPEMEHU
(=5 qac HysKHO 3anuiuTe COOTBETCTBYIOLIYIO
MOCJIEZI0BATEIBLHOCTh OYKB ClieBa
Harfpaso)
2 cemecTp
1. | Tonubtii quddepennmnan 1) 2x%ydx + 3xy2dy VK-2.V.3
(ysKImH 2) 3x*y*dx + 2x3ydy VK-1.B.2
z = x3y? 3) 3xlydx+ 2x3ydy
paBeH 4) 2x%y?dx + 3x*ydy
OrtBer: 2
(uactpykuus: [Ipounraiite TeKCT,
BBIOEpPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIKE BHIOOD
OTBETA)
2. | YKaxuTe CXOMATITHIICS 1) ¥*_, % YK-2.V.1
YUCIIOBOM PAL o 1
2) Eu:lu_z

3) iz

1




|~

4) Xn=

Otset: 2

(maCTpyYKIWMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

Wt

n

YKaxuTte CTeNeHHON P, s
koToporo unrepsai (0;2)
SIBJISICTCSI MHTEPBAJIOM
CXOJUMOCTH.

- 1
1) En=1; (x=2)"
2) Xp-1 n(x—2)"
3) Toi(x— 1"
4) e n(x+2)"
Ortser: 3
(uactpykuums: IIpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

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

Ykaxure YaCTHYIO

IPOU3BOHYIO 110 V (PyHKIUH
JIBYX TIEpEMEHHBIX Z = 3x°y

1) 6

2) 6xy

3) 6x

4) 3x*

Orter: 4

(uactpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

YK-2.V.3

HeoOxonuMelii mpu3Hak
CXOAMMOCTH HE BBINIOJHEH JUIS
psaaa

o TNEE3
2) ¥= 2

n=lp3t4

3) Em 5n2

m=13,2_-
2

4) T2, 22
OTtBet: 3)
(uHCTpyKIMs: [IpounTaiiTe TEkcrT,
BbIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

VK-2.3.1

Paccuuraiite yactHyro
dz
NPOM3BOJHYIO 7

byHKIIIT
z = cos(5x + 2y)

1) 2cos(5x + 2y)

2) —2sin(5x + 2y)

3) cos(5x + 2y)

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

Otser: 2)

(uHCcTpyKMs: [IpounTaiiTe TEKcT,
BBIOEpUTE MPABUIIBHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BHIOOD
OTBETA)

OIIK-1.3.1
OIlIK-
1.V.1

Haitnure o06macts
(421

n2n—1

CXOUMOCTH 2,

1) [4,0)
2) (-3,0)
3) (-2,0)
4) [-1,0)
OtBet: 1)

VK-2.V.1




(maCTpYKIHS: [TpounTaiiTe TEKCT,
BbIOEpUTE MPABUIIbHBINA OTBET M 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
OTBETA)

Haiinure 3Hauenune GpyHkImn
JIBYX MEPEMEHHBIX
7z=2x-y+15 B Touke A(-2,1)

1) 5

2) 2

3) 10

4) 19

Ortser: 3

(uacTpykuus: IIpounraiite TEKCT,
BbIOEpUTE NPaBUIBHBIA OTBET U 3AIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOD
OTBETA)

YK-2.V.1
VYK-1.B.2

Haitnure yactHyro
dz
NPOU3BOIHYIO -

byakmy z = sin(5x + 2y)

1) 2cos(5x+ 2y)

2) —2cos(5x+ 2y)

3) cos(5x+ 2y)

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

Otger: 1)

(uactpykuus: [Ipounrtaiite TeKCT,
BbIOEpUTE NMPABUIIbHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIKE BEIOOD
OTBETA)

OIIK-1.3.1
OIIK-
1.V.1

10.

Jlana ¢pynkuus f(x) = e3*
TOr/a NepBble TpU (OTIIMYHbIE
OT HyJIs) 4ICHA PA3JIOKEHUS
3TOM QyHKIMH B psia Teitnopa
B OKPECTHOCTH TOYKH Xg = 0
MMEIOT BUJ

1) l—I—E':x—zx2

2) 14 3x+9x?
3) 1—3x+9x?
4) l—I—E':x-I-zx2

OrtBer: 4

(nrcTpykius: [IpounTaiiTe TEKCT,
BbIOEpUTE MPABUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)

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

11.

HeoOxonuMelii mpu3Hak
CXOAMMOCTH HE BBINIOJIHEH JUIS
psaaa

n43

1) Eu 1, 3
2) En 1 3+4
3) X

4) Xn-
Otsert: 1)
(uactpykuus: [Ipounraiite TekcT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

n= 13]"[2 -2
n?+3

nS+1

OIIK-1.3.1
OIIK-
1.V.1

12.

Haiigure 061aCcTh CXOQUMOCTH

e (x—2)"
n=1 n2n-1

1) [0, 4)

2) (0,3)

3) (0,2)

4) (0,1)

Ortser: 1)

(uaCcTpyK1MA: IIpounTaiitTe TEKCT,
BbIOEpUTE NPaBUWIBHBIA OTBET U 3aMUIINTE

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




apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

13. | YactHas npou3BoaHAS 11O 1)6 OIIK-1.3.1
X QYHKIIUH IBYX 2) 6xy OIIK-
MEPEMEHHBIX 3) 6x 1.V.1
z =3x%y 4) 6x + 3x?

Otger: 1)

(mHCTpyKIMS: [TpounTaiiTe TEKCT,
BbIOEpUTE MPABUIIbHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIIUE BHIOOD
OTBETA)

14. | 3nayeHue QyHKIIUU TBYX 1) 15 YK-2.V.1
nepeMeHHbIX Zz=3x-2y+16 B 2) 20 YK-2.V.3
touke A(1,2) paBHO 3) -15

4) -20

OtBer: 1)

(uacTpykuus: Ilpounraiite TEKCT,
BbIOEpUTE MPaBUIIbHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIKE BBIOOD
OTBETA)

15. | Kakoii pe3ynbTatr IpuMEeHEHUS 1) 8x> OIIK-
¢dbopmyner B Wolfram 5 2.V.1
Mathematica? 2) 32x3 OIlK-2.3.1

integrate[8x*,X] 3) 5x° YK-1.B.2
8
4) 16x?

Otger: 1)

(MHCTPYKIUS: IIpounraiite TEKCT,

BBIOEpUTE MPABHIIBHBIA OTBET M 3aIUIINTE

apryMeHTbl, OOOCHOBBIBAaIOIIME BBIOOP

OTBETA)

16. | Kakoii pe3ynpTaT NpUMEHEHHS 1) 6x° OIIK-
dbopmyner B Wolfram 85 2.V.1
Mathematica? 2) 5 OIIK-2.3.1

D[x°x] 3) 32x3
5x°

4) e
OrtBer: 4
(MHCTPYKLMS: [IpounTaiite TEKCT,
BbIOEpUTE MPABUIBHBINA OTBET M 3aIUIINTE
apryMeHTbl, OOOCHOBBIBAIOIINE  BBHIOOP
OTBETA)

17. | Ykaxwure Tum OTBeTHI:

Qg depeHInaIbHOro 1) VYpaBHeHUe ¢ pa3AeSIOUIMUCS
YpaBHEHHS MepEeMEHHBIMH

Cx+ 1)y +y==x:

2) JluHeiiHoe ypaBHEHHE
3) Vpasuenwue bepuymim
4) VYpaBHEHHE B TIOJHBIX

muddepenmnmanax




OTtBer: 2)

(uacTpykuums: IIpounTaiite TEKCT,
BBIOEpUTE MPABUIIHHBIA OTBET U 3alUIINTE
apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)

18. | Vkaxure obiiee perieHne 1) y=2m[2x+ 1|4 C OIlIK-
mudepeHIaIbHOTO 2) y=In|2x +C]| 2.V.1
ypaBHEHUs . 3) y= oz
(2x + 1)dy + y*dx = 0: In|zx+1l+C

4) y = 3In|x|
OtBert: 3)
(mHCTpYKIMS: [TpounTaiiTe TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)

19. | Vkaxure yacTHOE pelICHUE 1) y=4e ¥ +5 OIIK-
¢ hepeHIHaTBEHOTO 2) y=4—x 2.V.1
ypaBHEHUs 3) y= Fe l*+ 2
y' +2y =4, 4) y=2e" +2
yIIOBJIETBOPSIOIICE OTReT: 3)

Ha4aJIbHOMY yCJIOBHUIO (uaCTpyKUM: [TpounTaiiTe TEKCT,

y(0) =5: BBIOEpUTE MPABUIIHHBINA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOILIE BBIOOD
OTBETA)

20. | Cpenu nee4rcIEeHHBIX 1) (x*+y*+2x)dx +2xydy =0 OIIK-
nuddepeHImanbHbIX 2) (x*+y*)dx +2xydy =0 2.V.1
ypaBHEHUH yKaKUTE 3) (xy*+x)dx+ (xXF*y—y)dy=0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3sacIArIIUMUACA OTtBet: 3)

NEPEMEHHBIMHA (uacTpykuus: [IpounTtaiite TEKCT,
BBIOCPUTE MPABUIIHHBINA OTBET U 3aMUIIUTE
apryMeHThI, 000CHOBBIBAIOIIINE BHIOOD
OTBETA)

Cucrema OLICHHBAHUA TECTOBBIX 3aI[aHI/II\/JII

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 YEThIPEX
MPEIOKEHHBIX 1 000OCHOBAaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMEeHTHl, HCHOJb3yeMble IpU BbIOOpe oTBeTa. IlonHoe
COBITaAICHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HCBGpHBIfI OTBCT HUJIU €r0 OTCYTCTBUC —
0 6amnos.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMble MPU BbIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | GaiioM, eciau AOMYIIEHbI OIIMOKH WU
OTBET OTCYTCTBYeT — 0 Oasios.

3 Tumn) 3amaHue 3aKpHITOTO THUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBbl BCE COOTBETCTBUSA (MMO3WLMU U3 OJHOIO CTOJIOIA BEPHO COMOCTaBIEHBI C
NO3ULMAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () 6amioB



4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHHUE IMOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIpaBMJIBHO yKaszaHa BCs TocienoBarenbHOCTh mu¢p. [lomHoe coBmajgeHne ¢ BepHBIM
OTBETOM OIIeHUBAeTCsl 1 GayuioM, €Ciiu JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHIO W TMOJIHOTE. [IpaBWIBHBIA OTBET 3a 3aJaHue
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6ai, ecnu gomyieHo Oosiee 1 ommOKY \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTanbl (OPMHUPOBAHMS KOMIETCHIIMHA, coaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH 00Yy4arOIIUXCs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroLIMXCsl 10 OCBOCHUIO JUCLUIUINHBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIeKIusl pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuTHE MNpo(ecCHOHATbHO-/IEIOBBIX  KauecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayyuTbCSd METOJHMYECKH oOpabarbiBaTh MaTepuall (BBIACTATH TJABHBIE MBICIH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMoHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUed CllalijoB U
UCIOJIb30BAaHUEM Pa3aTOYHOIO MaTepuala IpU IPOBEIEHUH KOPOTKMX JUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK 0 JUCLIUTUIMHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepraa:




— Ornpegenenusi MaTeMaTUYECKUX TEPMHUHOB.
—  @®opMyIHpPOBKA TEOPEMBIL.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyroniye npumepsl.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO TMPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHATHE SIBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
mpoliecca, 3aKJIFYarOIIasCcs B BITOJHEHUH O0YYarOIIMMHUCS 0] PYKOBOJICTBOM IPEIOaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 yCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HAaBBIKOB MPAKTHUYECKOU JIEATEILHOCTH 110 U3y4aeMOM AUCITUILUIHHE.

[Tnaaupyemblie pe3yabTaThl PU OCBOCHUH 00YUYAIONTUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuvieHue, yriayOleHue, pacliMpeHHe M JAeTajlu3alus 3HAHUW TNpU PElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIHILINHEL

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrieueHrne PaluoOHATBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (OpM 00yUICHHSI.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTeJIbHAad;

— pa3BHBalOIaf;

— BOCHUTATEILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAOMIMMCS 3aJaHUM IO MPAKTUYECKUM 3aHATHUSIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMHTEJIbHBIC, TPOBOJAMMBIE C IEIbI0 3aKPEIUIEHUS MW KOHKPETH3alluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNbI0 MOMydeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOPYECKHUE, MOJIXO/IOB K PEUICHUIO 3a/au.

@opMBbI OpraHU3alMK MPAKTUYECKUX 3aHATUN:

- B WHTEpAaKTUBHOW ¢opme (pemeHue CUTYallMOHHBIX 3aJad, 3aHsATHS 110
MOJICJIMPOBAHUIO PEATBHBIX YCIOBUM, TPYNIIOBBIE TUCKYCCHH);

- B HE WHTEPaKTUBHOU (opme (BBIMOTHEHUE YIPAKHEHUH, PEIICHUE TUIIOBBIX 3ajad,
pelIeHNe CUTYallMOHHBIX 3a7a4 U JPYroe).

TpeboBaHus K MPOBEJACHUIO MPAKTUICCKUX 3aHITUN

[IpakTHdeckwe 3aHATHS HAYMHAIOTCA C 3allHCH B OJKypHAI  IIperojaBaTelis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTUYECKUX 3aHATHM.

[IperoaBaTens YUTAET YCIOBHE 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
pelInTh 3a/1ady, UCTIONb3Ys 3HAHUWsS, MOMyYeHHBbIC CTyIEeHTOM Ha JeKuuu. CTyneHT, KOTOPBIH
MEPBBIM PEIIniI 3a7ady, BBI3BIBACTCS K JIOCKE. B cilydae eciau CTYACHT MPaBUIBHO PEIIHI
3a/aqy, OoH mosydaer 5 6amnoB. Eciu cTyneHT pemiaer 3aady ¢ MOMOIIBIO MPENoAaBaTeis, TO
nony4yaer 4 Oamra. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYICHTOB (BKJIIOYas OICHKY
MOCEIIaeMOCTH) TEepeBOIATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
TOOABIISIFOTCS K 00IIe cymMMe OasioB B paMKaxX MOIYJIbHO-PEUTHHTOBON CUCTEMBI.




Cryaentam BblaeTcs JOMallHee 3aJaHUE B BHUAE 3a7ad, KOTOpPble OHHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYJAIOUIUICS BBIMOIHICT pabOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJCTBE IpEIojaBareis, HoO 0e3 ero HernocpeaCTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYECHHsI, IOMOTAaeT IOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMK,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUSI TPOBOJATCS [JBE IPOBEPOYHbIE pPaOOTHI 1O PEIICHHUI0 3aJad M OJIMH
TEOpPETUYECKH ompoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BONpocoB» B
cuctemMe aAucTaHUMOHHOrO oOyuyeHuss ['YAII), Ha npakTHUECKUX 3aHATUSIX IPOBOJATCS
IPOBEPOUHBIE pabOTHI MO pazjiesiaM Kypca B MUCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha I1ejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynbpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YUMTBIBAThCS NMPH MPOBEICHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCHOJBL30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ymabTar).

11.5. Meroauyeckue ykazaHus Ijisi 0Oy4aroUUXcCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTalUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmIUXCS  TMPEAYyCMaTpUBaeT  OICEHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB O0YYEHUS IO AUCIUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, TOJIYICHHBIX OOYJArOIIMMCSI B MPOIECCe U3YUEHUST BCEH TUCIUTIIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh WX U pPEUICHUS
MPaKTUYECKHUX 3a]ad. DK3aMeH, KaK MPaBUjI0, TPOBOJIUTCS B TIEPHO]] IK3AMEHAIITMOHHONW CECCUU
M 3aBEpIIAETCS aTTECTAUMOHHOM OLEHKOM «OTIUYHO», «XOPOIIO», «YIOBJIETBOPUTEIHLHON,
«HEYAOBIETBOPUTEIHHOY.
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