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AHHOTaUs

Huctunnmaa «MaTtemaTtuka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NPOTrpaMMy OakaliaBpHara 10 HaIlPaBICHUIO MOJATOTOBKH/
crennainbHoctd 09.03.04 «IIporpammuas uHxkeHepus» HamnpaBiieHHOCTH «lIpoekTupoBanue
IPOTPaMMHBIX cucTeMy. Juctumiunnaa peanusyercs kadeapoit «Nely.

JlucuuninuHa HalejaeHa Ha GOpMUPOBAHKE Y BHIITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTHUYECKUH aHAINU3 U CHHTE3 WH(pOpMAINH,
MIPUMEHATHh CUCTEMHBIN NTOAXO0/ /ISl PEIICHMS] IOCTABICHHBIX 3a7a4)

YK-2 «CrnocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM M BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIECHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH mpuMeHSATh (QyHIaMEHTAJIbHBIE 3HAHUS, IMOJIYYCHHBIC B O0JIACTH
¢u3MKo- MareMaTH4ecKMX ¢ (WIM) €CTeCTBEHHBIX HAyK, W WCIOJb30BaTh HX B
npodecCuoHaNBHOM NesSTeIbHOCTH, B TOM YHUCIIE B cepe MeJarorndyeckoil 1eaTeIbHOCTH

CoaepxaHve  AUCHUIUIMHBL  OXBaTbIBa€T  KPYr  BOIPOCOB,  CBSI3aHHBIX €
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM UCUMCIICHHEM, TEOpHUEW MpeAesioB U PsSIOB U HX
MIPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CaMOCmosmenvhas paboma
obyuarue2ocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyAOEMKOCTh OCBOEHHUS JAMCLUMILIMHBI COCTaBISET 7 3a4ETHBIX €IUHUL], 252
yaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0OYyUEHUS MO JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 33/J1auyd C WCIOJIb30BAaHUEM ammaparta MaTeMaTHYeCKOTO

aHaJIn3a.

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

IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB MX TOCTHUKCHUS
Kon u
Kareropus (rpymnmna) Kon n HanMeHOBaHME HHIUKATOPA
HaVMEHOBaHUE
KOMIIETEHIIUH IOCTHIKEHUS KOMIIETEHIINHU
KOMIIETEHIIUHA
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISITh MOAXO0/a JIJIsl PEIICHUsI TOCTABJICHHBIX 3aa4
nouck, kpurndeckuil | YK-1.Y.2 ymers ocymecTBisaTh
aHaJi3 U CUHTE3 KPUTUYECKHUM aHAIIU3 U CUHTE3
Y HUBEPCATIbHBIC uHpopmarun nH(pOpMaIu, OJIYICHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ Y1 p
MPUMEHSATD HMCTOYHHUKOB, JJIS PEIICHUS TOCTaBICHHBIX
CUCTEMHBIN MOAXO0] | 3am1ad
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKAMHU CUCTEMHOTO
MOCTABJICHHBIX 3aJ1a4 | IMOJX0Ja JJI PEIICHUS TOCTABICHHBIX 3a]1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OrpaHUYEHUs I PELICHUS ITOCTAaBICHHBIX
VK-2 Criocoben P p
OIpPENEIITh K ajiad
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3a/1a4 B paMKax o
N MOCTaBJICHHOM 11eN U (hOPMYTUPOBATH
MMOCTaBJIECHHOH I1E€JI1
3aJ1a4M, KOTOpPbIE HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JTOCTHKEHUS
OINTHUMAaJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CHOCOOBI X . .
KOMIIETEHIIUHA aMbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C

peuIeHus, UCXO01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
NMEIOIINXCSA
pecypcoB U
OrpaHUYEHUI

LeJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOOB
pelieHus 3aa4, B TOM YHUCJIE C TTOMOILBIO
UG POBBIX CPENICTB

VK-2.B.2 BnageTs HaBbIKaMH BBIOOpA
ONTUMAJILHOTO Croco0a perieHus 3a1au ¢
YYETOM UMEIOLIUXCA YCIOBUM, PECYPCOB U
OrpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
IPUMEHSTh
byH1aMeHTaJIbHbIE
3HaHUS, OJyYeHHbIE
B o0nactu pusuko-
MaTeMaTHYeCKuX U
(W) €CTECTBEHHBIX
HayK, 1
WCTIOJIh30BATh MX B

OIIK-1.3.1 3HaTh (yH1aMEHTAIbHbBIE
3aKOHBI IPUPOBI U OCHOBHBIE (PH3UUECKHE
Y MaTeMaTUYEeCKUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh hu3nyecKue
3aKOHBI U MaTeMaTH4YE€CKHE METOJIbI JIJIs
pelIeHns 3a1a4 TEOPETUIECKOrO U
MIPUKJIAHOTO XapaKTepa

OIIK-1.B.1 B1ageTsr HaBBIKAMH
TEOPETUYECKOT0 U IKCIIEPUMEHTAJILHOTO




MPOPECCHOHAIBHON | UCCIIEIOBAaHUS OOBEKTOB
JESITEIIbHOCTH, B TOM | PO(ECCHOHATBHON JAEeITeILHOCTH
gucie B cepe
MeIarOrH4ecKon
JIESITEIbHOCTH

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
CaMOCTOSITENIbHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLMILINH:
Maremaruka. Teopust BEpoATHOCTEM U MaTeMaTU4eCKasi CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHble 00 00mEeM O0BbeMe JUCIUILUIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieiCHue 3TOH TPYAOEMKOCTH 10 CEMECTPaM) MPE/ICTaBICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYIOEMKOCTh TUCIUILTTHEI

But yueGHoii pabots! Beero TpymoeMKoCTb 10 cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacoe npakmuueckoii L0020MoeKu
AyoumopHule 3anamus, BCETo vac. 32 14 18
B TOM YHCIIC:
nekiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ausatus (113), 16 6 10
(dac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 202 121 81
Buo npomesxicymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3.
K3 F*) OK3.

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUTUIAHEI IO pa3jieiaM U BUAaM 3aHITHI.
Pa3nensl, TeMbl AUCHUIIIMHBI U KX TPYAOEMKOCTh MPUBEICHBI B TabIuUIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznmensbl, TEMBI TUCITUTLTAHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (qac) (qac) (qac) (gac) | (gac)
Cemectp 1

Paznen 1. Teopust mpenenos 2 2 40

Paznen 2. luddepennnanbHoe HCUUCIIeHUE 3 2 40

Paznen 3. IHTErpaibHOE UCUUCTICHUE 3 2 41
Hroro B cemectpe 8 6 121

Cemectp 2




Paznen 4. OyHKIINN HECKOJIBKUX TIEPEMEHHBIX 3 3 25
Paznen 5. luddepenunansapie ypaBHEHUS 2 3 25
Paznen 6. Pser 3 4 31
Hroro B cemectpe: 8 10 81

Hroro 16 16 0 0 202

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
0o0y4yaromMMUCsT  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IMPUBEICHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Ha3Banue u conepxanue pa3feioB U TeM JEKIHMOHHBIX 3aHATUN

Tema 1.1. OcHoOBHBIE 3n1eMeHTapHbIe QyHKIKU. YUCIOBbIE MHOXKECTBA.
Tema 1.2. Ilpenen GpyHKUIMU TPU HEOTPAHUYEHHOM POCTE apryMEHTA.

1 Teopemsl 0 mpenenax.

Tema 1.3. Ilpenen ¢yHkumu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
MIpEIeITbI

Tema 2.1. Onpenenenue npousBoaHou. Ee reomerpuueckuii u
MeXaHWYeCKUi cMbici. Tabnuiia mpou3BOIHBIX, YaCTh 1.)

Tewma 2.2. IIpaBuna nuddeperupobanus. [IponsBoaHas CloXHOMU
GbyHKIUH, Tpou3BOIHAs 00paTHOM GyHKIMH. Tabmua nporu3BOAHbIX,
JacTh 2

Tewma 2.3. IIpousBoaHbI€ BEICHIMX MOPSAAKOB. TeopeMsbl 0
muddepeHIpyeMbIX QyHKIUSX.
Tewma 2.4. Ilpasuno Jlonurans. ®opmyna Teitnopa.

Tewma 2.5. luddepenman pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIUX TOPSIIKOB
Tewma 2.6. VccnenoBanue GyHKITUHN C TOMOIIBIO MTPOU3BOTHBIX

Tema 3.1. IlepBooOpaznas. Heonpenenennslii unterpan. Coiicta
HEOIIPEIEIEHHOI 0 UHTEerpasa

Tewma 3.2. Tabnuna uaterpanoB. MeTo1 3aHECEHHS TI0]T 3HAK
muddepennnana. Meros 3aMeHbI IEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBanue paimoHaabHbIX
BBIPA)KCHU.
Tewma 3.4. IHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM

Tema 3.5. Onpenenennsbiil uuTerpai. OnpenencHue U CBOICTBaA.

Tewma 3.6. HTErpan c mepeMeHHBIM BepXHUM TpenenoM. Gopmyna
Herorona- JleiitOuuma

Tema 3.7. HecoGcTBEHHBIE HHTETPAJIBI

Tema 3.8. [IpunoxkeHust onpeaeeHHOro HHTErpaa

Tema 4.1 (I)YHKI_II/ISI HECKOJIbBKHUX NTCPECMCHHBIX. OCHOBHBIC TOHSATHS.

HenpepriBHOCTB




Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactusie npousBoaubie. uddepennuan. [IponzBoanas cioxHon
¢byakuu. YacTHBIE MPOU3BOIHBIC BRICIIMX TOpsaKoB. @opmyia Teitnopa)

Tema 4.3. MccnenoBanne (yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOT0 Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
MopsiAKa.

Tema 5.2.

5 . JIuneiinbie mudepeHnmanbHbIe YpaBHEHUS [IEPBOTO MOPSIIKA.
VYpasuenue bepnymm. {uddepennmranbapie ypaBHEHHUS BBICIIHX
MOPSIIKOB, JIOMYCKAIOIINE MOHMKEHUE TTOPsIIKa

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInATbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03 puunenTamu. JInHeiiHbie HEOJHOPOAHbIE
muddepeHnranbHble ypaBHEHHUS BBICIINX TOPSIIKOB.

Tewma 6.1. Hucnossie psaasl. OCHOBHBIC OonpeieicHuUs. Psibl ¢
MOJIOXKUTEIbHBIMH YieHaMu. [Tpu3naku Jlanmambepa u Ko

Tema 6.2. HeoOxoaumplii ipusHak. [Ipu3Haku cpaBHeHHs. MIHTETpanbHbIMA
npusHak Komm.

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS! CXOJIUMOCTH
6 CsoiicTBa abconoTHO cxoasuxcs psanos. [Ipusnak JleiiOnuna.

Tema 6.4. ®ynkiuonanbusie psiabl. O6macTe cxoaumoctu. PaBHoMepHas
cxoauMocTh. CreneHHsle psibl. THTEpBas cxonuMocTu

Tema 6.5. CBoMCTBa CXOASMIIUXCS CTEIEHHBIX PSI/IOB

Tema 6.6. Psaapr Teitnopa u MakiiopeHa

Tema 6.7. Pag ®@ypbe neproguueckoit GyHKIUU

Tema 6.8. Psg @ypbe 4eTHOM 1 HEUETHOH PYHKITHH

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

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

N3 Hux
No
Tpynoem | mpakTuue
Ne Templ mpakTH4YECKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOM
n/m 3aHATUN 3aHATUN JUCLIATI-
(uac) MOJTOTOB
JIUHBI
KM, (4ac)
Cemectp 1
IIpeneinsr
panroHaNIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 1 1
OECKOHEYHOCTH U B
TOYKE.
OKBHUBAJICHTHbBIE
2 0ECKOHEUHO MalIbI€. Pemenne 3amau 1 1
Yucrno e.
[TpousBoaHsIe.
3 p Pemenne 3amau 1 2
IIpaBuia




nuddepeHIpoBaHms

[IpounsBoHas ca0XHOU
byHKIUA

Pentenue 3anau

TabimuuHoe
UHTETPUPOBAHUE
BHecenue noj; 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
HuTerpupoBanue no
qacTaM
NurerpupoBanue
paloHaIbHBIX

byHKIMHA

Pemenune 3anau

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

YacTHbie IIPONU3BOJHBIC
BBICHIUX IMOPAKOB

Pemenue 3agau

10

OkerpeMyM QyHKIUH
HECKOJIbKUX
HepEMEHHBIX

Pemenue 3agau

11

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH IIEPBOTO
nopsika. Oomue u
YaCTHBIC PEIICHUSI.
Astonomusie 1Y, Y c
pa3/ieNIeHHBIMU U C
pa3IeNaomUMUCS
nepeMEHHBIMU
Pemenne ofHOPOIHBIX
Y nepBoro nopsiaka u
Y koTopbie MOXKHO
MIPUBECTH K
OJIHOPOJIHBIM

Pemenue 3agau

12

JInnelinble

Qg depeHImaIbHbIe
yYpaBHEHHS IIEPBOTO
nopsiika. Y paBHEHHS
bepnymn
Huddepenunanbble
YpaBHEHHSI B TTOJTHBIX
muddepeHnmanax.
WNHTerpupyromuii
MHOXHTEb

Pemenue 3agau

13

Huddepenunanbabie
YpaBHEHMS BBICIINX
TIOPSI/IKOB,
JIOTTYCKAIOILINE
MIOHMKECHHUE TTOPSIKA
JInnelinble
HEOJIHOPO/IHbIE
JuddepeHImaIbHbIe

Pemenue 3amau




YpaBHEHUS C
IIOCTOSIHHBIMU
kod(purmenTamu
Psnrwl ¢
MOJIOKUTEIBLHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Komm
Psnel ¢
MOJIOKUTEILHBIMU
YJIeHaMHU U

15 | 3HakomepeMeHHbIE Pemenue 3amau 1
psasl. Heo6xoaumbrit
MIPU3HAK ¥ MPU3HAKA
CpaBHCHHSI.

16 | CteneHHbIC psIbI Pemtenue 3amau 1 6
Psaner Teinopa u
17 | Maknopena. Pspr Pewtenue 3amau 1 6
Dypse.

14 Pemenue 3amau 1 6

Bcero: 16

4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TAOHIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

W3 aux No
Ne TpynoeMKOCTE, | IIPAKTUYESCKON | pa3eina
HaunmenoBanue 1ab0opaTopHbIX paboT Py > | P pasil
/o (gac) MMOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

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

4.6. CamocrosTenbHas paboTa 00y4aronmxcs
Bunel camoctosiTenbHON paboThl U €€ TPYA0EMKOCTh IIPUBEEHBI B TabIuUIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

Bcero,

Bux camocrositensHOM paboThI qac Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHne TeopeTHUecKoro MaTepuania
i p P 35 20 15

qucruminael (TO)

KypcoBoe npoektupoBanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

ITonroroBKa K TeKyIeMy KOHTPOJIIO 40 20 20




ycneBaemoctu (TKY)
Jowmaraee 3amganue (/13) 50 30 20
Kontposbabie paboTsl 3a0unnkoB (KP3) 30 20 10
IToaroroBka K MpoMeXyTOYHOU 47 31 16
arrectaruu (I1A)

Bceero: | 202 121 81

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa6OTBI o6yqa}oumxc;1 YKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX M AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tadaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. luddepenunanpoe u 159
1134 UHTETpalIbHOE HcunciaeHus: yueonuk: B2 1., T. 1./
H. C. Iluckynos. - CII06.: Mudpun, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpalIbHOE NCUHCIIeHnE: yaeOHoe mocodue. T. 2/
H. C. IluckyHnos. - U3na. crep. - M.: UnTerpan-Ilpecc,
1998. - 544 c.
517 [TuckynoB H. C. luddepenunansoe u 237
1134 MHTETpasibHOE Hcuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanuza: yueoHoe nmocoodue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebnoe nocodue / HO. 167
I'96 A. I'yeman, C. I1. [TomerTkus, A. O. CmupHoB; C.-
[Tetep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrenronsy I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. ToM 2-ii - Cankr-IleTepOypr:
Jlanp, 2008. - 464c.
https://e.lanbook. | COopHuK 33124y O MaTeMaTHYECKOMY aHAIN3y. ToM ObC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. b depeHnupyeMocTsb
/ JILJ. KynpsiBues [u ap.]. - MockBa : ®usmarnur,
2010. — 496 c.
COopHUK 3a/1a4 110 MAaTEeMaTUYECKOMY aHanu3y. Tom OBbC Jlanp



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. | 2. UuTterpansl. Psapr: 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.

®JIMHTA, 2015. — 361 c.

http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. ApamanoBuu. - CII6.:

Jlanp, 2010. - 736 c.

http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3106una C.B. MareMaTH4ecKHii aHaaIu3 B 3aa4ax U OBC Jlaub

om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. ITocurenbckas.
- M. : ®usmarnut, 2009. - 360 c.

bypkosa E. B. Maremarnueckuii ananus. / E. B. ObC Jlanp
Bypxoga, O. A. Illlymepuna. - Kpacnosipck: Cubdbl'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [Tomertkun C.I1. Ilpumenenue 50
mudepeHIMaTbHBIX YPaBHEHU ISl peIIeHUs
NPUKJIAJIHBIX 33/1a4: yueb.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombrtkun. —CI16.: I'YAII, 2021.-
45c.

Aradonos, C.A. luddepenmanbubie ypaBHeHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaTtemaruka
B TeXHUYECKOM yHUBepcurere; Boin. VII).

XKaobko, A. I1. Iuddepenumanbable ypaBHEHHS U ObC Jlanp
ycroiunBocTh: yueOHuk / A. I1. XKaobko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

7. TlepeyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(pOPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHEeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKUIT MaTeMaTHIECKHIA TTOPTAIT
http://e.lanbook.com/view OBC «Jlaub»

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro oOecreueHusl, HCHOJIb3YeMOro IMpH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIecca MO0 AUCLUIIUHE.
[lepedeHp UCONB3yeMOr0 IPOrpaMMHOTr0 odecrieueHus npejacTasieH B Tadbauie 10.


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

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIieYeHHS
Ne i/ HanmenoBanue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HwiNE

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

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKast 0a3a
CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW ISl  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIHUILTNHE, TPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKHUX 3aHITUN

10. OmnenHouHbIe CpeACTBa IS TPOBEICHHS TPOMEXKYTOYHOHN aTTECTAIIH
10.1. CoctaB OLIEHOYHBIX CPEIACTBAIS MPOBEACHUS TPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo TUCIUTUTHHE TPUBeIeH B Tabmuie 13.
Tabnuua 13 — CocTaB OLEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEXKYTOYHOHN aTTeCcTalluu

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpPUMEHseTCsl S-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTopas nmpuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakTeprcThKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKana P P (bop

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIOMOJHUTENBHOH JHUTEPATYpBHI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTquCKOfI

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMbIC UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BIIaJICET CUCTEMOM CIIeUaTN3UPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyarouuiicss ycBOMWJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepuail,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyAHsIeTcs B (OPMYJIUPOBAHUHU BBIBOJIOB M 0000ILEHNUI;

— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSATHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NMPOOIEM B KOHKPETHOM HalPaBICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3aMeHa mpeIcTaBiIeHbl B Taoumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kog
[Tepeuens BOpocoB (3aau) AJIs dK3aMeHa
n/n MHIMKATOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. Beruucnenue npeaenos. YK-1.¥.2
1. Bemuaucauts npenen lim %
Orger: 3
2. Borancauts npenen lim —-— —
OtBet: 8/5
3. Boruucyuts peaen lim ————
Otser: 3/2
4. Berunciuts npezaen lim :‘%

x—3 Ix~—Bx—3

OrtBer: - 5/7




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbrumcnuts npenen lim ————

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseruucauts npegen lim %

OtsBet: 7/6

9. Bpruucnuts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI VK-1.B.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTENEHb IIEPEMEHHbIX ?
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x“—3Ix-2
. —xTHutE
d) lim———
=3 <X —oX—a
g) lim Xzt oxt
) x—oa  3X—Tx+2
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPEPHIBHON B TOYKE X0, €CJIH
OHA ONpe/eIeHa B HEKOTOPOH OKPECTHOCTH ITOM TOYKH X0 U
lim f(x) = f(x,)
XAy
YeMy paBHa CyMMa KOHEYHOT'O YMCia OECKOHEYHO MaJbIX (QYHKIUI? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMI —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Temno mBusketcs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIlK-1.3.1
OIIK-1.V.1

MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

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




OTtBer: 4)

=

1) BelunciuTe NPOM3BOAHYIO QYHKIUHK V = X~ + 4% YK-1.B.2
_ OIIK-1.V.1
Orser: 2x + 4%In4
2) Bepno mu yrBepkaceHue: «I[Ipou3BoHasi CyMMbI IByX
muddepeHIUpyeMbIX QYHKINUNA paBHA CyMME MPOU3BOIHBIX ATHX
bynkuity. OTBET apryMeHTUpyiiTe.
OrtBer:
IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (u(x):v(x))'=u'(x)£Vv'(x)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
wlol, ¢ uTxdvlx)l—uwlx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3HauvaeT, uTo «[IpousBoaHasi cymMMbI IByX
aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX
GyHKIMI».
1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
) OIIK-1.V.1
OrBer:y = x - 4% (2 + xin4)
2) Bepno nu yrBepkacHue: «IIpon3BogHas MPpOU3BEICHUS IBYX
muddepeHnpyeMbIX GyHKINUNA paBHA MPOU3BEACHUIO TPOU3BOIHBIX
THX QyHKIUI». OTBET apryMeHTUpPYITE.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuia quddepeHnnpoBanust MOryT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)xv(x))'=u"(x)xv'(x)
3. (U(x)-v(x))=u'(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwled—uix)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmysia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOM3BOIHOM
npousseaeHus AByX Au(pdepeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.
Haiigure popmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOW OTBET. OIIK-1.V.1

-

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

N

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

. G =2

[ o

w

OtBet: omuodka B popmyJie Ne3. Ilo npasuny nuddepeHuupoBanus
npousBeleHus ABYX Au(pdepeHunpyeMbIx GyHKUMNA MPOU3BOAHAA




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

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHas CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

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

OtBert: K nudpoBbiM cpeacTsam, KOTOpbie MOI'YT OBITh IPUMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4ecKuX GyHKIHUi B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
aaredpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

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

2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHoM 3agaun. OOOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHus JaHHoii 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 3.
1) Haiimute mpou3BoOIHYIO QYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

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

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

JUIS pelleHus JaHHoi 3aaaum oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMHA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX

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
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AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

Samanue 4.

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

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1100 mu¢poBOe CPEACTBO, IPUMEHUMOE JIJIS
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJao4vallnee 00/1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCIE€CUCTEMY KOMIIbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBer:

3

(3x— 4)In4
2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

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

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYITE.
OTBeT: BbIpa:KkeHHE ABJISETCS] MPOU3BOIHOM 1JIs1 PYHKIMHU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOU3BOJAHYIO OT

v =4/2 — 6sin(7 + 4x) WM BLIYMCIATL HEONPeaeIeHHbIA
HHTErpaj

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

OIIK-1.B.1

11.

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

OIIK-1.V.1

12.

B Kakoii Touke ypaBHeHHe KacaTelbHoi K rpaduky QyHKImn y=x° -2
nmeer Buj y=3x-4

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
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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

OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
croco0a perIeHus.

OrtBer: IlepBblii c0CO6 0OCHOBAaH Ha onpe/le/eHUHN KacaTeJIbHOM K
rpaguky GyHKIUU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

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

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

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuu Y=f(X) u y=g(X) umerot npousBogHbIe B ToUke (Xo, Yo). Uemy
PaBeH yrojl M1y KPUBBIMH?
OrtBer: Yriom ¢ mexay kpuBbiMu Y=f(X) m y=0(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeJIbHbIMH K MPSAMbIM,

g lxgl—F (xp

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

YK-1.3.2

14.

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

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH npou3BoaHO# GyHkmu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynxuun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

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

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenabHa ajs
BCEX X U3 HHTepBaJja (3, b), To pyHkus yobIBaeT Ha 3TOM
HWHTEpBaJIe.

YK-1.3.2

16.

[Tycts ¢hynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycinoBue
BBINTYKJIOCTH BBepX (pyHKimu y = f(x) Ha uHTepBaie (a, b).

OtBet: Ecim BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbHa
JJI BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BHINYKJIa BBEPX HA
3TOM MHTepBaJIe.

YK-1.3.2

17.

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

VK-1.3.2

18.

[Tycts nuddepenuupyemas ¢pynkuus y = f(x) 3ajaHa Ha UHTEpBaje
(a, b).

H3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mponsBonHas pyHkum y

VK-2.B.2




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

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

19.

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

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

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

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

J (5x% —2x" + x.-"?jdx

J1J1st 0TBETA HA 3TOT BONMPOC MOKHO B35ITh HHTErPa
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
= 3 5
, 5

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

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT pelieHusi: B3ATh NPOH3BOIHYIO OT
5 2
52,3
4 3

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

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

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

OIIK-1.B.1

21.

1. Boluucaute HeonpeaenEéHHbIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OTtBeT:

5 2 2 3
—x*—=—xX*+-x1+C
= 3 5

2. BBIUHCTUTH HEOPEIeIEHHBI HHTETPaL:

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

OTtBer:
35 3 1

YK-1.¥.2
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3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

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

5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

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

Y METOJ1 3aMEHBI IEPEMEHHOW NHTETPUPOBAHMUSL.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYKakuTe Kakoi METOJ UHTErPUPOBAHUS IPUMEHSIIN:

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

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

2. BpiOepute MeTO MHTETPUPOBAHUS U BBIYMCIUTE HHTETPAI.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OTser:
Zarctg(x*)+ C
MoxxeT ObITh IPUMEHEH KaK MeTO0/l BHECEHUS IO/ 3HAK

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

3. Bribepure MeTo1 HHTETPUPOBAHUS U BEIYUCIUTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

R

J xsin(x® + 3)dx

VK-2.B.2
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OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

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

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

X
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPMMEHEH MeTO/l 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

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

[ dx
v
—2ln|4 — x| + €

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

23.

3aganue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCTPUPOBAHUA 110 YACTAM!

J x ® cosxdx

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

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutTcs:t Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanmne 2.
1) BoeryncnuTh, MpUMEHUB METO]] HHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyTe Ball BHIOOP.
OTtBer:
K uudppoBbiM cpeacTrBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pemieHusi aaHHOW 3anaum  otHocutrcsi Wolfram Mathematica-

YK-2.V.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

nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTH4eCKUX (PYHKIOMH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

1) Br4ucauTh, MPUMEHUB METOJ HHTETPUPOBAHHMS 10 YaCTSIM:
J xlnxdx

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

OTger:
K mudpoBbIiM cpeacrBamM, KOTOpble MOI'YT ObITh HPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIKOYaKIinee 00JbmIOH Hadop
MaTeMaTH4ecKuX (GYHKIHUIA B TOM YMCJIECHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY HMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.
3aganue 4.

1) BeruncnuTh, MPUMEHUB METOJI MHTETPUPOBAHHUS 110 YACTSIM:
_'|,': * ginrdx

OTtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-1u00 1HU(PPOBOE CPEACTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BEIOOP.

OTtBer:
K undpoBbiM cpeacTBaM, KOTOPbIe MOT'YT ObITH IPUMEHEHbI IS
peuieHusi AaHHOi 3axaun orHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

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

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX

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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pemenust nanHoi 3anaun. OOocHyiiTe Ball BIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYaKinee O00JbHIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4Hcie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3aganue 3.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi aaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTH4YeCKUX (QYHKIOUH B TOM 4YHCJE CHCTEMY KOMIbITEPHOH
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1



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

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpPoBoOe CPEACTBO, MPUMEHUMOE IS
peureHus qanHou 3aqadn. OO00CHYITEe Balll BEIOOP.

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

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

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

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTerpupyite TPUrOHOMETPHUUECKYIO (DYHKIIUIO

( COSY dx

Otser: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

VK-2.V.3



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

OtBer:0,25
4. TIpowHTErpupyiTe TPUrOHOMETPUYECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥g)?
OtBer: @ynkuusa = = f(x; V) Ha3bIBAeTCs HEMPEPHIBHOM B TOUKe
M (45 Vg ), €M OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, MMeeT npenes [im f( M) W 3TOT mpeaes paBeH
M— M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT auddepenmany GyHKmun y=<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
o =z  Od=
1. Haiiaure yacTHbIE IPOU3BOAHBIE —— U — (DYHKIMH OIK-1.Y.1

dx By

_ sin(3+8x —7y)
B 2 —x3y7

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

Z

I'2—x3_1."

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

[z —.1'4_1.' |

2 *y)?
. 85 Bz
2. Haiinute 4acTHBIE TPOU3BOIHEIC e e GbyHKIIN
sin(3 + 2x — 5y)
= . L 7
2 — -x-T-I.-||
cos(3+2x—5y) -2|.2—.1'4_1". ]—sz’niE—Z.r—E_v14.1"1_1."'
OrtBer: o
)

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

(2 —x*y")?




o =z  g=
3. Haiinure yacTHBIE IIPOU3BOIHBIE b byHKIUH

sin(1l+4x — 3y)

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

o dz A=
4. Haiigyre 4acTHBIE IPOU3BOIHEIE b GyHKIUH

_ sin(7 +4x —7y)

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

o =z =
5. Haiinure yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

sin(5 + 8x — 5y)
z= -

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

i3 _1_-1--1.5 :I¢

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

OTtBeT:

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Orteer: JlanHoe BoIpaxkeHne MpeacrasiasieT coo6oi nuddepennuan GyHkuumn
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npousBoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 310 yacTHasi mpou3BoaAHas PyHKIUK U(X,Y,Z) mo y:
R(X,y,z) 310 yacTHasi npou3BoaHasi PyHKIUU U(X,Y,Z) 10 Z.

VYK-1.B.2

30.

Kakast Touka Ha3pIBAETCSI TOUKON MakcuMyMma GyHKIuK = = f(x; V]9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , eciu cymecTByeT Takasi 0 - OKPECTHOCTh TOUKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH( X5; Vg ) BLINOJHSETCS HEPABEHCTBO:

flxy) < f(x0i %)

OIIK-1.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

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

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




HaIpasJIeHHIo K Touke M (2,6)
-2256

OT1BeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

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

-280
OtBeT: —

V13

3. Haiitu npou3BoaHyIO QYHKIUU

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

272

OTBeT: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

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

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

fle,v) = (5+4x 1 —2v? — 2x%y*)* B rouke K(1,1) no
HanpaslIeHUIO K Touke M (2,3)

-380
OT1BeT: —
V5

32.

Cdhopmynupyiite HEOOXO0IUMOE YCIOBUE SIKCTPEMYyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

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

Ha3bIBACTCHA H606XOJII/[MI)IM YCI0BHMEM IKCTPEMYyMaA.

YK-1.3.2

33.

Kakoe ypaBHeHue Ha3bIBaeTcs AU depeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /IuddepeHnnanbHbIM  ypaBHEeHHEM IEPBOro0 MOPSAKA
Ha3bIBaeTcsl ypaBHeHUe, cBA3bIBawoee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

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

OIIK-1.3.1

34.

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

a) ABJISIETCS pellleHueM YyPaBHEeHHs NpH J0om nonycrumom C;

0) J11000€¢ peleHue MOKeT ObITh IOJY4Y€HO M3 Heé P HEKOTOPOM

3HAa4YeHUM NOCTOSTHHOM C.

OIIK-1.3.1




35.

SABnsiercst M GyHKIHS 2+ v —2x=C o6mum perieHuemM

g hepeHIaTbEHOTO YPAaBHEHHUS x+yy' =12

Orteer: [IndpepeHnupyst yKasaHHYIO HesIBHO 3a1aHHYI0 QYyHKIHIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

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

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
IpeACTaBICHHBIX HUKe. HazoBuTe kakoe-1mubo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO JIA pCIICHUA HaHHOﬁ 3aJa4u.
1

OtBer: y =In|x| + C

OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y' =2
- x
OrBer: ¥y =5In|x| + €
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOT'YT OBITH MPUMEHEHBI
JUISI pellleHUs] TAaHHOM 32124, OTHOCHTCS
Wolfram I\/I?thematica
¢

3. y =—

3x

OtBeT: y = % In|lx| +C

OnHum u3 undpoBbIX CPEACTB, KOTOPbIe MOI'YT ObITH MIPUMEHEHBbI
JUISI pellleHUs] TaHHOMH 32124, OTHOCHTCS

Wolfram Mathematica
7

4 'L:r" = _
C) .
OrBer: y =7 In|x| + €
Onauum 13 uHQPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISE peleHust TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica
3

5. yv' ==
- a8
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOTYT ObITH IPMMEHEHbI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica

OrBer: Yy =9In|x| + €
OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBbI
JJIA pelIeHus nannoi«i 3adavuv, OTHOCHUTCH
Wolfram Mathematica
1. =2

X

OrBer: Yy =12In|x| + C

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




OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OtBer: ¥ = 17In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

X

OrBer: y =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUIsl pelieHus JaHHOI 3a1a4H, OTHOCUTCS
Wolfram Mathematica.

37.

Pemnre 3amauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHIranbHbIX ypaBHEHUH, IPEACTaBICHHBIX
HUXKE

3x

OtBer: y = 1 In|x| +2

Bl e

OtBer: ¥y =7 In|x| + 2

OtBer: ¥y =9 In|x| + 2
7. y'= i—'

OrBer: ¥y =121In|x| + 2
8. y' =2

X

OrBer: ¥y =31In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




9. y' =2
y' ==

OrBer: ¥y =17In|x| + 2
10.y' =X

X

OtBer: ¥y =27 In|x| + 2

38.

BhInMInmMTe HOMED O/ KOTOPBIM PACIIONOKEH P, JUISl KOTOPOTO HE
BBITIOJIHACTCA HCO6XO,Z[I/IMI>II71 IMPpHU3HAK CXOHHMOCTI/I?

N A
1) Din=1

n®+7
-

2) Ln=1gs

n® +4

3) E:m Sn*

":13n2—2

e RE43
4) Yt

n¥+1

OtBet: 3)

VK-1.3.1

39.

Kaxue nmpu3HaKu UCCIIEI0BaHMs HA CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMU yjieHaMu’?
a) mpusHak /lanamGepa

b) mpasumo Jlonurans
c) merox Kpamepa
d) mpusnak Kommu.

Orteer: a), d)

YK-2.3.1

40.

Ecnu psia cxoauTcest, TO 4TO MOKHO CKa3aTh 00 0OIIEM YJIeHE ATOTO
psana?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
HE00XO0IUMBIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTH, ecin
001IMil YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

VK-2.3.1

41.

Ecnu oOuuii usneH psaa i, He CTPEMUTCS K HYIIO, YTO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psiia. B yacTtHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.V.1

42.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN Pl CXOAUTCA?

OtBet: Eciin psix cXoauTCs1, TO €ro 001Ul YieH i, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTrBep:KAeHHe HA3bIBAeTCH

f1—+00
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJISIETCS
AOCTATOYHBIM JJIf1 TOT0, YTOOBI YTBEPKIAaTh, 4TO psiA cxoaurcs. T.e.
PSiI MOKET OBITh KAK CXOASIIUMCSI, TAK U PACXOASIIIIUMCS.

VK-1.B.2

43.

=2
ca 5n

n=13,2_»

VK-1.B.2




HccnenoBaTh TaHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIIEIOBAHUS U3 CIIHUCKA:
a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) HeoOxoaumpblii MPU3HAK CXOAHUMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSAETCS HEOOX0AUMBIii
npusHak — b)

- [1n—=5)2 -
44. 1. HMccnenoBaTb CXOAUMOCTD Psijia 25— | — 2 — YK-1.V.2
lem+2)3 VK-2.V.1
OTBeT: cxoauTco
- (4n—3)%"
2. HccnenoBaTh CXOMMMOCTB psija 20— ﬁ
OTBeT: cXoauTCH
a (1m—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 2o, _—"'t,
afl—& ;
OTBeT: cX0auTCA
4. VccnenoBarh CXOMMOCTb Psijla 3, ———
n=1" 1on
OTtBeTt: pacxoaurcs
- [In+3 41
5. HccnenoBarh CXOOUMOCTb psiia 2o, .1—;-“
(Im+4)5"
OTBeT: cxoauTCA
- [In-5 2 -
45. 1) UccnenoBarb cXOaUMOCTb psia Yo, ——— YK-2.B.2
Lamra)a OIIK-1.B.1
OTBeT: cxoauTCca
2) Kakoii npusHak Bel ucnons3oBanu. O00CHYHTE CBOM BBHIOOD.
. i 2
Oteer: npumennm npusnak Janambepa. [ = lim =L = S Tk
ji—oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm He
NMO3BOJISIT OTBETUTH HA BONPOC 3aaHHUS.
- [4n—5 B -
46. 1) UccnenoBarb CXOIUMOCTb Psiia 2oy ——— OIIK-1.B.1
" [(m+2)"
OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnonb3oBainu. OG0CHYITE CBOi BHIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoautcesi. HeoOxonumplii NpU3HAK, NPU3HAKH CPABHEHHUS U
Jasambepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHUS.
- [1n+3 M -
47. 1) Uccnenosarh CXOIUMOCTD PSfid 2oy ————— YK-2.Y.3
(int+4)5 VK-1.¥.2

YK-2.V.1




OTBeT: cxoauTco
2) HazoBute kakoe-mu60 mudpPoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

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

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, OIIK-1.3.1
COCTaBJICHHBIN U3 aOCOTIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKasaThb 0 3HaKouepeayromemcs psae? Beibepure BepHbIi OTBET.
a) Psgcxomurcs
b) Psix pacxoautcs
C) Psn cxoautcst aOCOTIOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIC BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMI YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbeibepute BEpHBI OTBET.
a) Psaa cxomures
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OtBeT: a)
50. | Crenennbie psapl. UHTEpBAT U painyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 0651aCTh CXOIMMOCTH psiia

oa

E x"=14+x+x"+-+x"+ -

Oreer: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psiia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

OtBer: R=0,5

3. Haiiti paanyc cXOQuMOCTH psizia

Z(Sf‘l')” =1+4+5x+25x7 + -+ 57" 4 -
n=0
OrBer: R=0,2

4. Haiitu paguyc CXOIUMOCTH psiJia



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)”(3x;|“_1 3x (3% | (-3

n+1 _?_ 3 T n+1 T
n=0

1
OTBeT: R = 3

5. O61acThIO CXOJAMMOCTH Psia

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=i0
SAsnsercs uarepsan (2; 4). Halimure ero paanyc cXoauMOCTH.
OTtBet: R=1
51. | CreneHHOM psf =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
YTBEPK1aTh 00 aOCOTIOTHON CXOJMMOCTH ATOTO PsAZia B KAKI0H U3 OIIK-1.3.1
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKI0MH TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AbeJst.
52. YK-1.¥.2

1. Pasnoxuts MHorownen f(x) = —x* —10x° —30x —31 Bpax
Teinopa B OKpECTHOCTH TOYKH ¥ = —2
OTser:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuts MuOrowneH f(x) = —x* —2x* + 5x — 1 Bpag

Teilsiopa B OKpPECTHOCTH TOUKH * = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrOwIeH flx) = —2x*+ 14x* —25x +12 3
psan Teitopa B OKPECTHOCTH TOUKH ¥ = 2

OTser:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Paznoxuts MHOrowreH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B okpecTHOCTH TOUKH ¥ = —1

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHOrounes f(x) = —2x"—7x" —x +9 Bpan
Telinopa B OKpECTHOCTH TOYKH ¥ = —2

OTtBerT:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°




Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.

Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / qudd. 3avera

Ne i/

[lepeuens BompocoB (3agau) it 3auera / nud . 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Mpe/ICTaBIeHbI B Tabuie 17.

[lepeuenr TeM nns KypCOBOTO IPOEKTHUPOBAHUS/BBHIOIHEHUS KypCOBOW pabOThI

Tabmuna 17 — Ilepeyenn TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne i/t

KypCOBOi1 paboThI

[TpumepHbIi TepeyeHb TeM Ui KypCOBOTO POSKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

MpeACTaBICHBI B Tabnwuie 18.

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘{HOfI arrectalun B BHUAC TCCTUPOBAHHUA

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB AJIsl TECTOB

No

Konx
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOP
I a
TunoBoii BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
; 3x*4+2x -7 3) 15
i 207 — 5x + 1 4) -7
OTtBer: 3)
(uncTpykuus: [Ipounraiite TekcT, BbIOEpUTE
MIPAaBUJIBHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
2. | Toukoii pa3pbiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
b x—3 3 1
T (x4 3)Inx 4) 4
SIBJISIETCS TOUKA OTtBet: 3)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIBHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
3. | IlpousBognas pynkun | 1) 2x - 4% In4 YK-2.V.1
yo=x%- 4% 2) 2x-4+71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BhIOEpUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
@yHKHHH 2) 0,5
y=8-—x"+x 3) 1
paBHa 4) -05




OTtBer: 2)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

[Tpu xakux 3HaueHusx | 1) 8 YK-1.¥.2
aprymeHTa (yHKIHS 2) 0,5
uMeer 3) 1
KCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpoumTaiiTe TEKCT, BEIOEPUTE MTPABUIBHBIE
BapUaHTHl OTBETA U 3AIUIINUTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)
Boruncimte uuterpan | 1) — ———+ VK-1.¥.2
- dx arctgx
J (1+x*)arctg®x 2) ]11|m'lcrg,r| Tc
arctg ™ x
1
4) arctgx N
OtBeT: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKUIUM
y=(3-8x)°° 3) 0,8 (3-8x)%°(-8)
4) -4 (3-8x)0°
Ortget: 1) 4)
[Ipouuraiite TEKCT, BEIOEPUTE MPABUIbHBIC
BapUaHTHI OTBETA U 3AITUIIIATE APTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
Bbrunciure 1) v =251 VK-2.V.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥
nopsiika GYHKIHH 3) v =5e71
-1.1 =g Bx—1 4) 25
OTtBet: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
OOGpartHoii PpyHKITHEH 1) v=x* OIIK-1.V¥.1

10 OTHOILIEHUIO K
byHKIIUA
v =% gpusercs
byHKIIUS

1

2) v==
3) y=Inx
4) y=e*
OTtBer: 3)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE




MIPaBWJIbHBIN OTBET U 3alMILINTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

10.| ITepBast mpousBoaHas 1) ckopocTh M3MeHeHHs] (PYHKIHH OIIK-1.3.1
(YHKIMM TIOKa3bIBaeT: | 2) HampaBlieHHE QYHKIHU OIIK-1.V.1
3) mnpupaineHue GyHKIIHH
4) MpHpalieHre apryMeHTa QyHKIHH
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeiOepUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
11.| duddepennman 1) OTHOILIEHMIO PUPAILCHUS PYHKIIHU K OIIK-1.3.1
(GyHKLINU paBeH IPUPALLEHUIO apryMEHTa
2) TPOM3BEICHUIO MPHUPALICHUS PYHKIIMU HA
IpUpaleHle apryMeHTa
3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa
4) mnpupaIIeHUIO apryMEHTa
OtBert: 3)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
12.| Beruucnure uncio 1) 1 YK-1.¥.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
b x+ 2 4) 0
- (x+ 3)%(x*—4)? | OTBer: 3)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Beruncnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
 sin®3x 3) 3
lim — 4 1
OtBert: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-1.¥.1
KacaTeJIbHOM K 2) v=4x+3
rpaduxy GpyHKINUN 3) y=2x—5
y=x3-2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcumccon (uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
Xo= 1 umeer Buj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 VK-1.¥.2
NpPOM3BOHOM BTOpOoro | 2) -1
nopsiika QyHKIUU 3) 3
¥ = sin2x + 4x 4) -4
B TOUKE ¥ = — Ortgert: 4)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)




16.| MuoxecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX :
bynKIHH 2) 3xsin3x + S co s3x +C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ L1c
MMCCT BHAL 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
17.| Ecnu K onpeaeeHHoMy 1) v|“f*- . VK-2.V.1
UHTErpaty T
64 ; B4 tdt
J % 26l
1 VXT VX 2 dr
IIPUMEHHUTD 3 I ==
HO;[CTEaHOBKy 2 e5de
x = t7, TO OH IPUMET 4) E‘Jlﬁe
BUJ
OtBert: 4)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MPABUJIHHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
18.| Teno nBuxercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.Y.1
S(t)=5t3+1, Torna 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBna Otgert: 4)
(uncTpykuus: [Ipounraiite TekcT, BbIOEpUTE
MIPAaBUJIBHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
19.| 3anumuTe OIIK-1.3.1
IIOCJIEI0OBATEIbHOCTD OIIK-1.V.1
JIEHCTBUN IpU A) nmoacTaBuTh 3HaUe€HUE BpeMeHu t=5uac B
pELICHUN 3aJauu: ypaBHEHHE TIepeMEelCHUS
B) BBIpa3uTh Bpems B CEKyHIax
Teno aBMxETCS MO B) paznenuTh nepeMenieHne Ha BpeMs
3aKOHY ') B34Th IPOU3BOIHYIO OT TIEPEMEIIICHHS
S(t)=5t>+1(m/c), aTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIYUCITUTH CKOPOCTh B | 3HAUEHHE BPEMEHHU
MOMEHT BpEMEHU
t=5 uac HyxHO Otser:
BB/l vnu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U YCTaHOBUTE
MOCTIe/I0BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MOCIIEIOBATEIHLHOCTh OYKB
CJIeBa HAIPaBo)
20.| Ykaxute QyHKIMH, 1) X u sinx YK-2.3.1
KOTOPBIE SBIISTIOTCS 2) X utg2x
OKBUBAJCHTHBIMH NIpU | 3) X 1 COS2X

x—=0

4) X wu sin2x




OTtBer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

21.| Kakoe u3 HiKe 1) oTHOIICHHE NTpUpalIeHHUS QYHKIIUHA K YK-2.3.1
MIEPEYNCIICHHBIX MPUPALLICHUIO apTyMEHTa
peIoKEHU N 2) oTHOUIEHUS PYHKIMU K IPUPALICHUIO
orpenenser apryMeHTa
MIPOU3BOTHYIO 3) oTHoOWIeHKE TIpeena GYHKIUU K apryMEeHTY
dbyHKIMH (KOor1a 4) npeaes1 OTHOLIEHUS PUPaMIeHUsT GyHKIMT
npupanieHue K NPHPAIIEHHIO APTYMEHTA
aprymeHTa ctpemMurcs K | OrBer: 4)
HYIII0)? (maCTpyKIMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIi 1) 2x%ydx + 3x°y3dy VK-1.V.2
nauddepeHyan 2) 3x*y?dx+ 2x*ydy
byHKUIUN 3) 3x ydx + 2x%ydy
z = x3y? 4) 2x*yidx + 3x*ydy
paBeH OrtBer: 2)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
2. | YKkaxure CXOIsIuics 1) Xr, L_ VK-2.V.1
YHUCIIOBOU Psif
’ 2 i
3) T
4) L7z
B
OTger: 2)
(urctpykuwmst: [IpounTaiite TeKcT, BEIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | Ykaxxute cTeneHHOi 1) X l% (x —2)" OIIK-1.V.1
psiA, UISE KOTOPOTO 2) T2 n(x—2)"
untepsai (0;2) w1 ,
SIBJISIETCS] UHTEPBAJIOM 3) Li= L E-"
CXOJMMOCTH. 4) Yoo n(x+2)"
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3aHIINTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
4. | YKaXuTe YaCTHYIO 1) 6 YK-1.¥.2
MIPOU3BOJIHYIO 110 2) 6xy
V QpyHKIHU OBYX 3) 6x
NEepEMEHHBIX Z = 3x°V | 4) 37
Oteer: 4)
5. | HeoOoxomumprii 1) =, -‘=: ‘f VK-1.3.1
IIPU3HAK CXOANUMOCTH T
HE BBITIOJIHEH VIS psiaa 2) L=

23 L4




oo 5?!2
3) E“:l It -2

4) TE, m

n®+1
OTtBer: 3)
(urctpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

6.
K xakomy Bugy 1) o TNoH3 4) OyHKIIMOHATBHBIN
OTHOCHUTCS KaXKJIbIH 13 n=1nde7 pan
psIoB
2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH
paa
3) T (=5)""*n* | 6)[10J0KUTENbHBIH
n=l nf47 YUCIIOBOM PAL
OtgeT:1)6); 2)4); 3)5)
(maCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
cootBeTcTBHE. K KaKI0M ITO3UIIMK, JAHHOH B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOILYIO
TTO3HIIMIO B TIPABOM CTOJIOIIE)
7. | PaccuuraiiTe 4acTHYIO 1) 2cos(5x+ 2y) OIIK-1.3.1
IIPOM3BOLHYIO Z_z 2) —2sin(5x + 2y) OIIK-1.¥.1
4 3) cos(5x+ 2y)
2yiK§§;(5x_ 2y) 4) (5x+ 2)cos(5x + 2y)
o OrtBer: 2)
(uaCTpyKUWMS: [IpounTaiiTe TeKCT, BIOEPHUTE
MPaBWJIbHBIN OTBET U 3alHIINTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
8. | Haiingure obGmactp 1) [-4,0) YK-2.V.1
CXOLMMOCTH 2) (-3,0)
T 9 (20
" 4) [-1,0)
Otger: 1)
(uacTpykuus: [IpounTtaiiTe TEKCT, BRIOEpUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
9. | Haiinure 3HaueHne 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
NIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(naCcTpykums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET W 3AITUIIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
10.| Haiigure acTHyIO 1) Zcos(5x+ 2y) OIIK-1.3.1
2) —Z2cos(5x+ 2y) OIIK-1.V.1

oz
NPOM3BOMIHYIO ——

byHKIIUA
z = sin(5x + 2y)

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




OTtBeT: 1)

(uacTpyKIWmst: [IpounraiiTe TeKCT, BEIOEpUTE
MIPaBWJIBHBIN OTBET U 3aIUIIIUTE apPTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

11.| Jana (byHnKumI 1) 1+ 3x— 3_;{3 VK-1.¥.2
f(x) =e™, rorma 2) 1+ 3x + 9x°
nepBbie TpU (OTJIMYHBIE 3) 1—3x+ 9x>
OT HYJIS) YieHa 3 .
Pa3JIOKEHHUS ITOM 4) 1+ 3x+ 207
GYHKIUH B psJT
Te#inopa B Otgert: 4)
OKPECTHOCTH TOYKH (unctpykuust: [IpounTaiiTe TeKCT, BBIOSpPUTE
xy = 0 umeroT BUj MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
12.| qnsa byHKumm OrtBer: YK-1.¥.2
f(x) = e** nepsoie 1+ 3:{—%;{3
TPH, OTJIMYHBIC OT I . - N
y, wieHa (ITpounTaiite TEKCT M 3aITHILATE PA3BEPHYTHIH
000CHOBAHHBII OTBET).
Pa3NOKEHUS B sl
Telnopa B
OKPECTHOCTH TOYKH
x; = 0 uMeroT BU]
13.| HeoOxomumbIit 1) T= n’+3 OIIK-1.3.1
IPHM3HAK CXOAUMOCTH En=L,3 7 OIIK-1.VY.1
HE BBIMIOJIHEH JUIS psja 2) Zi= 13
3) I,
4) XioiE
Otser: 1
(uHCcTpyKMs: [IpounTtaiiTe TekcT, BbIOEpHUTE
MIPaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiigure obmacth 1) [0, 4) YK-2.V.1
CXOLMMOCTH 2) (0,3)
Trey et 3) 0.2)
i 4) (0,1)
Otger: 1)
(uHCcTpykums: [IpounTaiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3aIHUIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| Yactnast mpou3BognHas | 1) 6 OIIK-1.3.1
1o * (pyHKIHUU ABYX 2) 6xy OIIK-1.V.1
NIEpEMEHHBIX 3) 6x
z=3x%y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20




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

3) -15

4) -20

OtBer: 1)

(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

17.

VYkaxure Tun

Qg epeHnaIbLHOro
ypaBHEHUS

(2x+ 1)y +y=x:

OTtBeTsI:
1) VYpaBHeHUE ¢ pa3aACISIFOIIUMHUCS
epEeMEHHBIMH
2) JluHeiiHOe ypaBHEHHE
3) Vpasuenue bepuymm
4) VYpaBHeHHE B MOJHBIX AuddepeHImanax

OTtBerT: 2)

(urCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOCPHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.3.1

18.

VYkaxute ob1ee
peuieHue
muQepeHIaIbLHOro
ypaBHEHUS

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

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

_ 2
3) ¥y= In|2x+1]+C

4) vy = 3In|x|

Otgert: 3)

(uaCTpyKUM: [TpounTaiiTe TEKCT, BRIOEpUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

OIIK-1.V.1

19.

VYkaxure 4acTHOE perieHue qudpepeHInaIbHOro
ypaBHEHUS
v' + 2y = 4, y10BIeTBOPAIOIIEE HAYATLHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OTtBet: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBECT M 3aIlIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedncieHHbIX
b hepeHIaTbHBIX
YpaBHEHUHN YKAKHUTE
ypaBHEHHUE C
pa3aenomuMucs
MEePEeMEHHBIMH:

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

3) (xy*+x)dx+(x*y—y)dy=0
4) (x*+y)dx —xdy=0

OTteer: 3)
(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOEPHUTE
HpaBHHLHBIﬁ OTBECT U 3aIIMIINTC apryMCHTHI,
00OCHOBBIBAIOIIE BHIOOP OTBETA)

OIIK-1.3.1
VK-2.3.1

CucreMa OIlEHUBAHUS TECTOBBIX 3aJaHUIL:




1 Tun) 3amaHne KOMOMHUPOBAHHOTO THMA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
MPeJIOKEHHBIX U 000CHOBAaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIBHO yKa3aHa Ludpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OLlIeHHUBaeTCs 1 6ajioM, HEeBEpHBIA OTBET UJIU €r0 OTCYTCTBHE —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BAapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPbl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMble MPU BHIOOPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OICHHMBAeTCs | OamioM, eciau AONYIIeHbI OIIMOKH MU
OTBeT OTCYTCTBYeT — 0 OasuioB.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUA (IIO3WLMU U3 OIHOrO CTOJNOLA BEPHO COMOCTaBICHBI C
NO3ULUSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — () 6ayIoB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
ecJIi TPaBUIBLHO yKa3zaHa Bcs mocienoBarenbHOCTh Ludp. [lonHoe coBmaneHue ¢ BEpHBIM
OTBETOM OlieHHBaeTcs | GaioM, eciy JOMyIIeHbl OIIMOKHN U OTBET OTCYTCTBYeT — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJaeT C JTAJOHHBIM IO COAEpX aHWI U mojHoTe. [IpaBWIIBHBII OTBET 3a 3ajaHue
olLleHUBAEeTCs B 3 Oasuia, €Clii JOMyIIeHa OIHA OIIMOKa \ HETOYHOCTH \ OTBET MPABUIIbHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommoOKK \ OTBET HENPAaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT
1 HuddeperurpoBanue 1 HHTETPUPOBAHKE (HYHKIIHIA
2 JY. psabl

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONINE  MPONEAYPhl  OIICHWBAaHUS
UH/MKATOPOB, XapaKTEpU3YIOIIUX d3Tambl (HOpPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIMX TOPSAOK M MPOLEAYpPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00ydaroLIuXcs
I'VAIL

11. Meroauueckue yKazaHus JUIisi 00y4aroMIUXCsl 10 OCBOEHUIO TUCIUIITUHBI

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

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIOKeHHe ydeOHoro marepuana. Ha3HaueHHe COBpEMEHHOHM JIEKIMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
byHaaMEeHTaNbHBIX MpoOJeM JUCHUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEHIIHNX
JOCTHKEHUI HayuyHOM MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHSAET METOI0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0ylacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[1naHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YUYaIOUTMMUCH JIEKIIMOHHOTO MaTepuara;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;




— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pasBuTHE TPO(ECCHOHATHLHO-IEIOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  ClIailioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTLIIMHE.

CTpyKTypa OpeA0oCTaBICHHS JSKIIMOHHOTO MaTepHaa:

— Ormpenenenuss MaTeMaTHIECKUX TEPMHHOB.
—  DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmoctpupyromuye npumepsl.

11.2. Meroauueckue yka3aHus JUIsl OOydaroIUXcs IO IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM U3 OCHOBHBIX (DOPM OpraHM3aluu y4yeOHOTro
Ipolecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4darolMMUCs 10 PyKOBOJICTBOM IIpenoaaBaTess
KOMILJIEKCAa YYeOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH J€ATEIbHOCTH.

Lesbro NpakTUYECKOTo 3aHATUSA JUIsl 00y4aroIerocs ABseTcs NpUBUTHE 00yJaromuMcs
YMEHUI U HAaBBIKOB IIPAKTHUYECKOU EATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriayOleHue, pacIlupeHHe M JAeTalu3alus 3HAHUW TNpU PEleHUU
KOHKPETHBIX 337124,

— pa3BUTHE T[I03HABAaTEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4yeOHOM
JVCLUATIINHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 3aTaHHI;

— CBs3aHHBIE C MMOJy4€HHEM HOBOM MH(OpMAIMK MyTEM CaMOCTOSITEIbHO BBIOpPAHHBIX
o0ecreyeHne palMoHaIbHOTO COUeTaHNs KOJIJIEKTUBHON U MHIMBUAYAIbHON (hOpM 00ydeHusl.

@yHKINY TPAKTUYECKUX 3aHATUM:

— IIO3HaBaTeJIbHAs;

— pasBHMBaIoLLas;

— BOCIIATATEIbHAs.

ITo xapakTepy BBINOJHSAEMBIX OOYHYAIONIMMCS 3aJaHUN 1O MPAKTUUYECKUM 3aHATHAM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMMTENIbHBIC, IIPOBOAMMBIE C LEIbI0 3aKPEIUIEHUs U KOHKPETU3alUU
U3Y4YEHHOT'0 TEOPETUYECKOr0 MaTepuaa;

— aHaAJUTUYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJyYeHHuEe HOBOM MH(GOpMaIuu Ha OCHOBE
(dopMaTn30BaHHBIX METO/IOB;

— TBOpPYECKHE, OJIXO/I0B K PEHICHUIO 3a4a4.

@OopMBI OpraHU3aLMH MPAKTUYECKUX 3aHATUN:



- B UHTEpaKkTUBHOW (Qopme (pelieHHe CUTYallMOHHBIX 3ajad, 3aHATHUS 110
MOJICJIUPOBAHHIO PEATIbHBIX YCIOBUM, TPYIIIOBBIE JUCKYCCHH);

- B HE MHTEPAKTUBHOH (opme (BBINOJIHEHHE YNPAXHEHUH, PEIICHHWE THIIOBBIX 3ajad,
pelleHre CUTYallMOHHbIX 33aJau U IPYroe).

TpebGoBanwust kK MPOBEACHUIO TPAKTUYCCKUX 3AHITUN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHaJd  MpenoJaBaTems
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISIETCS TEMA MPAKTUYCCKUX 3aHATHIA.

[IperoaBaTens YUTAET YCIOBUE 3aa4d W TPEAJaraeT CTYIACHTaM CaMOCTOSTEIbHO
peluTh 3a/1a4y, UCIOJb3ys 3HAHUs, TMOJTYYCHHBIC CTYACHTOM Ha JieKnuu. CTYAEHT, KOTOPBIU
NEpBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnu CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojy4aer 5 0amuioB. Eciu cTymeHT pemraeT 3aiaqy ¢ MOMOIIbIO TMPENOIaBaTENs, TO
nony4yaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OIECHKH CTYACHTOB (BKJIIOYas OIICHKY
MOCENIAeMOCTH) TIepeBoaATCS B OOHYychl (kadecTBo) or 0 mo 5 OammoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cymMmMe 0aJIoB B paMKaxX MOJTyJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTaM BbIIaeTCS JOMAIlIHEE 3aJaHWe B BHJE 3aJad, KOTOPbIE OHH CHAlOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIIOTHSIET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpenoiaBarelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocs: (GopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00yYaromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILIMHE;

11.4. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS TIO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IIEJIbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

B Tteuenue cemectpa B cucreme aucTtaHiMoHHoOro ooyuenus I'YAII B ¢opme
TECTUPOBAHUSI TPOBOJATCS JBE IMPOBEPOUHbIE pPA0OTHI MO PEHICHHIO 33aJa4y M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cuctemMe AucTaHUUOHHOTO oO0yueHuss ['YAII), Ha npakTHUECKHUX 3aHITHIX MPOBOJATCS
MPOBEpPOYHBIC PAOOTHI IO pa3jeiiaM Kypca B MMUCBMEHHON (opMe, pacCuMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YaCTh.

Pe3ynbTarhl TEKymiero KOHTPOJIS YCIIEBAGMOCTH OYAYT YYUTBIBATHCS TP TPOBEIACHHUN
MIPOMEKYTOUHOM arTecTanuu (Tpy UCIOIB30BAHUU OAIbHO-PEUTHHTOBOM CHCTEMBI OLICHUBAHUS,
KOKIABIA BHJ KOHTPOJS OIICHWBAaeTCs B OalaX, M3 KOTOPBIX (OPMUPYETCS HMTOTOBBIN
pe3ysbTar).

11.5. Mertoauueckue YKazaHusa I 06yqa}onmxc;1 o NpOXOKACHUIO HpOMC)KyTO‘-IHOﬁ
aTTecTanuu.



[Ipomexxyrounass  arrectanusi  oOyyaromIMXCs ~ NpeAycMaTpHBaeT  OICHMBAHUE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00Y4YEeHHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OLICHKHM 3HAHUH, MOJIYYEHHBIX 00YYaroIIMMCS B MPOLIECCE M3YUYEHUsI BCEM TUCLUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHSATh WX JUISl pelIeHUs
IPAKTUYECKUX 3a/a4. DK3aMEH, KaK IPaBUJIO, IIPOBOJUTCS B IEPUO]] K3aMEHALIMOHHOM CECCUU
Y 3aBEpILIAETCS aTTECTAMOHHOM OLEHKOM «OTIUYHO», «XOPOUIO», «YAOBIETBOPUTEIBHO,
«HEYAOBJIETBOPUTEIBHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




