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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenransHocTH 09.03.03 «lIpuknannas nHpopmaTukay HampaBlieHHOCTH «VHTeIeKTyaIbHbIC
WH(OPMAIIMOHHBIE CHCTEMBI M TEXHOJOTUNY. JlucuurinHa peanusyercs kadenpoit «Nely.

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETCHIIHIA:

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

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

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHHXECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATEeIHbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMNPOCOB,  CBSI3aHHBIX  C
muddepeHIMaTbHBIM 1 UHTETPAIbHBIM UCUHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

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

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTLIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

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

— ($opMHpPOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYJIHPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 11O AUCHUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
KOMIETCHIMSIMH WIH WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHJUKATOpA

KOMIIETCHIIUH KOMITETEHIINHI JOCTH>KEHHS] KOMIIETEHIIUU
VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO
VK-1 Cnocoben MOJIXO0/1a JIJI PEIICHUS] TOCTAaBIEHHBIX
OCYIIECTBIISATh 3aj1a4
nouck, kpurudeckuii | YK-1.V.2 ymers ocymecTBiasaTh
aHaJu3 U CUHTE3 KPUTUYECKHUI aHAJIU3 ¥ CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(pOpMaLIUHU, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ i p
MPUMEHSATD HMCTOYHHUKOB, JJISl PEIICHUS TOCTaBICHHBIX
CHUCTEMHBIN NOAXO0A | 3a/Ja4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MIOCTAaBJIEHHBIX 33/1a4 | MOAXO0Ja JJIsl PEIICHHS TOCTABJICHHBIX
3aja4
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYECHUS JUIsl PEHICHUS TTOCTaBICHHBIX
VYK-2 Cnocoben ‘P p
ONPENENATh K Janat
P pyT VYK-2.Y.1 ymeTs npoBOUTH aHAJIN3
3aJa4 B paMKax -
. MOCTaBIIEHHOM LIeH U (POPMYIUPOBATH
MOCTaBJIEHHOM 11eNn
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
U BbIOMpaTh
€€ TOCTHKEHUS
ONTUMAaJbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BbIIBUTaTh
CIOCOOBI X N N
KOMIIETEHIINH aNbTEPHATUBHBIE BAPUAHTHI IEUCTBUM C

peuIeHus, UCXO01s U3
JEHUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOIINXCA
pPECYpCOB U
OTpaHUYECHUN

IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOOOB
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
M (POBBIX CPENICTB

YK-2.B.2 BraneTs HaBbIKaMH BbIOOpa
ONTUMAIBHOTO CII0CO0a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 00IIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTEMATHYECKOTO
aHaiau3a u
MOJICTTUPOBAHUS,

OIIK-1.3.1 3HaTh OCHOBBI MATEMaTHKH,
(U3HUKY, BRIYHCITUTEIIEHON TEXHUKN U
MPOrPaMMHUPOBAHHUS

OIIK-1.VY.1 ymers pemars CTaHIapTHBIE
npodeccuoHaNbHbIC 3a/1a4H C
MPUMEHEHHEM €CTCCTBCHHOHAYYHBIX U
OOIIEMHKEHEePHBIX 3HAHH, METOIOB
MaTeMaTHYeCKOro aHali3a 1




npodecCHOHATBLHOM
JIeSTEIbHOCTH

HUCCIIEIOBAHUSA OOBEKTOB

poecCHOHANLHOM e TEIbHOCTH

TEOPETUUYECKOI0 U MOJIETTUPOBAHUS
skcniepumenTtanbHoro | OIIK-1.B.1 BnageTs HaBbIKaMu
HCCJIEJIOBAHMUSI B TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO

2. Mecro nucuumumnbl B cTpyktype OIT

Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMILUIMH.
3HaHUs, TOJYyYEHHbIE NPU H3YYEHUM MaTepuana JaHHOW JAWCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YYCHUH IPYTUX AUCLIMILINH:
«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOM
paboTHI IO TUCHHUIUIMHE (M pacipeieieHUue ITOM TPYLI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadimue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITUHBI
. TpynoemMKocTh o cemecTpam
Bun yuebHo# paboTh Bcero Nol NoD
1 2 3 4

Oowan mpyooemKocmp OuUCYUNIUHDL, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii L0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ausatus (113), 34

68 34

(dac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoil npoekT (padota) (KII, KP), (yac)

9K3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (4ac) 26 22 4
Buo npomesxxcymounoit ammecmayuu: 3ader, JK3.

OK3.,

mubd. 3auger, sk3amed (3auer, Jdudd. 3au, 3 OK3.
D3 *¥) o

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI JUCIUTLINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 1
Pazpen 1. Teopus npeaenos 6 8 8
Paznen 2. luddepeHnnanbHoe HCYUCIICHUE 12 12 7
Pazpen 3. UnTterpansHoe ucuuciaeHue 16 14 7
Hroro B cemectpe: 34 34 22




Cemectp 2

Paznen 4. OyHKIMN HECKONBKUX MEPEMEHHBIX 10 8 2
Paznen 5. Iuddepennnanpapie ypaBHEHUS 8 12 1
Paznen 6. Psagpr 16 14 1
Hroro B cemectpe: 34 34 4

Utoro 68 68 0 0 26

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
O0yJaromMMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUWH,  CBS3aHHBIX ¢  Oym;ymien
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

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

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepkaHue pa3ieiioB U TeM JEKIIMOHHBIX 3aHATHN

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

Teopemsl o nipegenax. (2 yaca)

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

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

Tewma 2.2. IlpaBuna nuddepennmpoBanus. [IponsBogHas CIIOKHON
(byHKIUY, POU3BOIHAST 00paTHOH GyHKIMH. TabmuIa mpon3BOIHbIX,
yacTh 2 (2 yaca).

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

Tewma 2.5. luddepenuan pyHkiuu nepBoro nopsaka. Juddepenimanst
BBICIIIMX MOPSAKOB. (2 yaca)
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit uaterpan. CoicTaa
HEONpeIeNIEHHOTo nHTerpana (2 yaca)

Tewma 3.2. Tabnuna unTerpanoB. MeTo/ 3aHECEHHS TI0]T 3HAK
muddepennmana. Meros 3aMeHbl IEpEMEHHON UHTErpupoBaHus (2 yaca)

Tema 3.3. IHTerpupoBanue no yactsaM. MiHTerpupoBaHue paroHaIbHbIX
BhIpakeHMi. (2 yaca)
Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKHUX BBIpAXKEHUM (2 yaca)

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

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

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IIpunoxxenus: onpeaeneHHOro HHTerpaia (2 yaca)

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

HenpepriBHOCTS. (2 "aca)




(4 gaca)

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

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

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tewma 5.2. JIuneitasie quddepeHnnanbHble YypaBHEHHSI TIEPBOTO MOPSIKA.
VYpasuenue bepuymnu. AuddepeHnmanbapie ypaBHEHHS BHICITUX
MOPSAJIKOB, IOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 yaca)

muddepeHranbHbIe YpaBHEHHS BHICIIUX MOPSAAKOB. (2 yaca)

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

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psbl ¢

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

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

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCOTIOTHAS U YCIIOBHAS CXOAUMOCTH

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

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

Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX pAIOB (2 yaca)

Tema 6.6. Psaawr Telinopa u Makiiopena (2 vaca)

Tema 6.7. Pag @ypbe nepuoandeckoit GyHKIuu (2 yaca)

Tema 6.8. Psg @ypbe yeTHOH U HeueTHOU (hyHKIUU (2 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

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

W3 aux
Ne
Tpynoem | mpakTuue
Ne Templ mpakTH4EeCKUX @OpMBI IPAKTUYECKUX N paszaena
o . -KOCTb, CKOH
n/m 3aHATHH 3aHATHH JIMCITHII-
(dac) TOATOTOB
JIMHBI
KH, (Jac)
CemecTp 1
IIpenenst
parmoHATBHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUYHOCTH U B
TOYKE.
DKBUBaJICHTHEIE
2 0ECKOHEUHO MalIbI€. Pemenne 3amau 4 1
Yucio e.
ITpon3BogHbIE.
3 p 8 Permenne 3amau 4 2

IIpaBuia




nuddepeHIpoBaHms

[IpounsBoHas ca0XHOU
byHKIUA

Pentenue 3anau

Tabauuynoe
UHTETPUPOBAHHE

Pentenue 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue mo
JaCTsIM

Pentenue 3anau

NurterpupoBanue
panMoHaIbHBIX

byHKIMHA

Pemenune 3anau

2 ceMecTp

YacTHbIe IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPOHU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOTO
nopsika. Oomue u
YaCTHBIC PEIICHMSI.
Astonomunie 1Y, 1Y ¢
pa3JIeIICHHBIMH | C

pa3 e OIUMHUCS
TIEPEMCHHBIMHU

Pemenue 3agau

13

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

Pemenue 3agau

14

JInnelinble

Qg depeHImaIbHbIe
yYpaBHEHHS TIEPBOTO
nopsiika. Y paBHEHHS
bepnym

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHHUS B ITOJTHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTEb.

Pemenue 3agau

16

Huddepenunansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TMOPSIIKA

Pemenue 3amau

17

JIuneitnbie
HEOJHOPO/IHbIE
nuddepeHnranbHbIe

Pemenue 3amau




YpaBHEHHS C
MOCTOSTHHBIMH
kod(purmenTamu

Pane1 c
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Komm

18

Pemenue 3amau 4

Psnel ¢
MMOJI0KUTENbHBIMU
qJICHAMH U

psasl. Heo6xoaumbrit
MIPU3HAK ¥ MPU3HAKA
CpaBHEHHUS.

19 | 3HakomepeMeHHbIE Pemenue 3amau 4

20 | CreneHHBIC psJIbI Pemtenue 3amau 4

Psaner Teinopa u

Dypse.

21 | Maknopena. Pspr Pewtenue 3amau 4

Bcero: 68

4.4, JlabopaTopHBbIC 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMkocTsb,
(gac)

3 aux

No

IIPaKTUYECKOM | paszena

MOJITOTOBKH,
(dac)

JIUCILIUII
JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

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

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bupl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bux camocrositensHOM paboThI BSIZI;O’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
N3yueHne TeOpeTHIecKoro Marepuasia
9 8 1
qucruminael (TO)
KypcoBoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBKa K TeKyIeMy KOHTPOJIIO 10 8 2




ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectanuu (I1A) ! 6 1

Bcero: 26 22 4

5. [lepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHHUS
JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOoIMYeCKUue MaTepuaibl JUIsl CaMOCTOSITeNIbHOM paboThl 00ydaroluXxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U AINEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeueHb eYATHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBEIeH B Tabmuie 8.
Tabnuna 8— IlepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIMA

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnmoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)
517 [Tuckynos H. C. luddepenunanpoe u 159
1134 UHTETpalIbHOE HcunciaeHus: yuyeonuk: B2 1., T. 1./
H. C. Iluckynos. - CII06.: Mudpun, - 1996. - 416 c.
517 [TuckynoB H.C. uddepenunansHoe u 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebHoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE Hcuucienus: B 2 1.: yuebHOoe mocobue
JUis cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3aau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: 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. [Tomertkusn, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOEHUS. -
CIIb6. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | anamu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | amanuza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanp, 2008. - 464c.
https://e.lanbook. | COopHuK 3a1a4 O MaTeMaTHYECKOMY aHAIN3y. ToM ObC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHuupyeMocTsb
/ JI.JI. KynpsiBues [u 1p.]. - MockBa : usmarinur,



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

2010. — 496 c.

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

COopHUK 3a/1a4 110 MaTeMaTUYecKoMy aHanu3y. Tom
2. Unterpansl. Psaasr: yue6. mocodue / JI.JI.
Kynpsisues [u ap.]. - Mocksa : @usmartaut, 2009. -
504 c.

9BC Jlanb

http://e.lanbook.c
om/book/74580

Bangua K.B. Marematuueckuii ananu3. / K.B.
bannun, B.H. banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.

9BC Jlanb

http://e.lanbook.c
om/book/2660

bepmant A.®. Kpatkuii Kypc MaTeMaTH4eCKOTro
anamu3a. / A.®. bepmant, .I'. Apamanosuu. - CIIG.:
Jlanp, 2010. - 736 c.

9BbC Jlaub

http://e.lanbook.c
om/book/72002

becos O.B. Jlekiuu no MmaTeMaTH4eCKOMY aHAIIU3Y. -
M.: ®uzmaraur, 2015. - 480 c.

9BC Jlanp

http://e.lanbook.c
om/book/2377

3no6una C.B. Maremarnueckuit aHanu3 B 3a/1a4ax 1
ynpaxknenusx. / C.B. 3nobuna, JI.H. [Tocunenbckas.
- M. : ®usmarnut, 2009. - 360 c.

9BC Jlanp

Bbypkosa E. B. Matemarndeckuii ananus. / E. B.
Bbypkosa, O. A. lllymepuna. - Kpacnospck: Cubl'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.

9BC Jlanb

VJIK 517.9

3unrep A.A., Makapoa M.B. [luddepenunansusie
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.

100

VIIK 517.9

Makaposa M.B., [TombrTkun C.I1. Ilpumenenue

T epeHIMaIbHbIX YPaBHEHUN AJIS pelIeHus
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombrtkun. —CI16.: I'YAII, 2021.-
45c.

50

Aradonos, C.A. luddepennuanbubie ypaBHEeHHS /
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.D. baymana, 2004. (Cep. Marematuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).

9BC Jlanp

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

9BC Jlanb

Ilepeuenn

7. TlepeyeHb HIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(pOpPMaLOHHO-

AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB

TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEeOOXOMUMBIX JJIsI OCBOCHUS JUCIMITIIMHBI
npuBesieH B Tabmuie 9.
Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01mepoccuitcKuit MaTeMaTHIECKHA TTOPTAT
http://e.lanbook.com/view 9bC «Jlauby

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI


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

8.1. [lepeyenp mporpaMMHOro oOecHeueHHs,, HCIOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTENLHOrO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO oOecrieueH s npeacTasieH B Tadbmaure 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO oOecIieueHuUs

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

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens MHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

9BbC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW I  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTUHE, IPeCcTaBieH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

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

1 | JlekimoHHas ayIuTOpUs

AymuTopus Ui NPaKTUYECKUX 3aHATUI

10. OueHOYHBIE CpeICTBA JUISI MPOBEICHUS TPOMEKYTOUHOHN aTTeCTaI[IN
10.1. CoctaB OIEHOYHBIX CPEACTBAJS TPOBEACHHUSI IPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS MPOMEKYTOUHOMN aTTecTaluu

Bua npomexyTo4HON arTecTannu [lepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroluMMHcs MpUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas puBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

| Ouenka KOMIETEHIN | XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUI




5-0ayubHas mKaina

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMOJNHHUTEIBHON JIMTEPATypHI,

«OTIIHUYHO) 2
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIEATEIIbHOCTHIO HAIIPABJICHHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MIOHIATHA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JITEPATYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
«3auTEHO) )
HaIlpaBJICHUS;
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIQJIEET CUCTEMOM CIEIMAIN3UPOBAHHBIX OHSATHM.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHWUM
«3a4TEHO)
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX HOHSITUM.
— oOyyJarouuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«HE 3a4TEHOY

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MIPUMEHEHUN 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WJIH HHBIE MAaTEPHUATIBL.
Bompocsr (3agaun) As sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3aga4un) 1715 9K3aMeHa

Ne [Tepedens BOmpOCOB (3a71a4) TSl SK3aMeHa Kon

/1 WHJIUKATopa
Cemectp Nel

1. | IIpenen pynkuuu. Berunciaenue npenemnos. YK-1.¥.2

1. Beruuenuts npenen lim ————

OTtBer: 3

2. Beunents npezen lim ———

OtBet: 8/5

3. Beuucnuts npegen lim ———

Ortser: 3/2

4. Beranciuts npeaen lim -

¢~ —hx—2

x—roo X +2x—8

-

K=*g &

x—roo 2%~ —3x—2

—-x"+x+E

x—3 2x~—5x—3




Ortser: - 5/7

5. Brbruucauts npeaen lim ";

x—+oa  OX

OTBeT: 0eCKOHEYHOCTEH

6. Beruncnuts npegen lim ———

x——2 —x-+2x+8

Ortser: -3/6 = -1/2

7. Borumcnuts npezgen lim —

X~ 00

OTBeT: 0€CKOHEYHOCTH

8. Boramemuts npenien lim ————

Otser: 7/6

9. Bsruucnuts npegen lim - _

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

X FX—&

10. Beruncnuts npeaen lim

3
-
S

KXo =

X

Oteer: 8/5

Kakue u3 npeacTaBieHHbIX HUXKE MIPEJIEIOB MOT'YT OBbITh BBIYMCIICHbI VYK-1.B.2
METOJIOM JIEIEHUsI Ha OOJIbIIIYIO CTETIEHb IEPEMEHHbIX ?
. 3x“—5x
a) lim=—=—
x—0 X°t+2Ix
b) lim ———
x—3 2x°
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —x i
d) lim———
®x—=3 &K —aX—a
. x 3—23 z —x+2
e) lim———
o0 Ix-—Tx+2
OtBeT: ), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HENIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
Otser: ®@ynkmus f(X) Ha3pIBaeTcsi HeMPepPHIBHON B TOYKe X0, €CJIH
OHA ompe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
X
Yemy paBHa cymMMa KOHEYHOT'O YUCJIa OECKOHEYHO MaJbIX (YHKIIMHA? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0ECKOHEYHO MAJIbIX (PyHKIMH —
3TO0 (PYHKIHS 0eCKOHEYHO MaJIasi
Teno mBusketcs o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B OIIK-1.3.1
OIIK-1.V.1

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

2) 4
3) 10




4) 15
OtBer: 4)

1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-1.V.1
Otser: 2x + 4% In4
2) Bepno mu yrBepxaenue: «[Ipons3BoaHas cyMMbl IBYX
muddepeHurpyemMbIx GyHKIUI paBHA CyMMe POU3BOJHBIX ITHUX
¢bynkuuity. OTBET apryMeHTHpYHTE.
Orser:
IIpaBuia nudgepeHnnpoBanust MOTyT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(x))'=u"(x)xVv'(x)
3. (UX)-v(X))'=u"(X)-v(X)+u(x)-V'(X)
wlol, ¢ uTxdvlx)l—uwlx)vix
4. ('.":.1' :I = ;,2 I:.';'
®opmyJia Ne4 kak pa3 u o3Haudaet, 4To «IIpousBognast cymMmmbI AByX
auppepeHupyeMbIX QyHKUMHA paBHA CyMMe MPOU3BOIHBIX ITHX
pyHknmii».
1) BbluMCINTE NPOM3BOAHYIO GYHKIHH ¥ = X ° - 4% VK-1.B.2
; OIIK-1.V.1
OrBer:V = x - 4% (2 + xin4)
2) Bepno nu yrBepxaenue: «[IpousBoaHas pou3BeCHHS ABYX
muddepeHrpyemMbIx QyHKIUI paBHA IPOU3BEACHUIO IPOU3BOIHBIX
TUX QyHKUUI». OTBET apryMeHTUpyiiTe.
OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuaa quddepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:
1. (C-u(x))'=C-u'(x)
2. (U(X)Ev(X))'=u"(x)xVv'(x)
3. (U(X)-v(x))'=u'(x)-v(x)+u(x)-v'(x)
ulxl., ; uTxdvlx)—ulx)vix
4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmysia Ne3 —310 popMyJia 1JIsi BBIYMCICHUS IIPOU3BOIHOM
npousBeaeHust ABYX Au(pdepeHunpyeMbIX pyHKIMIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEPKICHHH TEKCTY.
Haiinute popmyny ¢ omnOkoil. ApryMeHTHUpYHTE CBOM OTBET. OIIK-1.V.1

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

2. (UO)EV(X))'=u'(X):V'(X)
3. (UX)-v(X))'=u"(x)-+-V'(X)
e

a .
v (x

OtBer: ommoOka B popmyae Ne3. ITo npaBuay audpepeHunpoBanus




npousBeaeHus AByX AU depeHuupyemMbix QyHKIUI MPOU3BOTHAA
Nnpou3BeleHUus1 BbIYuc/sieTcs mo gopmyJie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

[TpaBuna quddepennmporanus. [IponsBoaHas ClI0KHON (HYHKIHU.
Samanue 1.
1) HaiimuTe nmpou3BoaHYO (PyHKIHH

vy =5cos(7 +8x)+ V7x—8

OTtBeT:
3

7 _2
—40sin(7 + 8x) + 1(?:{— 8) ¢

2) HazoBwute kakoe-1u00 1U(ppoBoOe CPEACTBO, MPUMEHHUMOE IS
peureHus qanHou 3agaun. OO0CHYHTE BaIl BHIOOP.

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI

JJIS peleHus JaHHoi 3axauyn oTHocuTcess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTHdeCKUX (PYHKIHUA B TOM YHCJAECUCTEMY KOMNbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUSIMH U BU3YAJIbHbIM CONPOBOXKICHUEM.

3ananue 2.
1) Haiiaute npou3BOoHYIO (PYHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)

Otger: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) #

2) HazoBuTe kakoe-11u00 mudpoBoe cpesicTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JJISI pellieHus JaHHoM 3agaumn oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00Jb110ii Hadop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHCTEMY KOMINbIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3ananue 3.
1) HaiinuTe npou3BOAHYO GYHKIUH
_ —6tg(7 + 4x)
" In (7Tx— 4)
Orser:

7
Tx—4

L . In(7x— 4) + 6tg(7 + 4x) =

S
cos” (7T+4x

(In(7x— 4))?
2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHyHTE BaIll BHIOOD.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI

JUISI pellleHus JaHHoi 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00Jb110ii Hadop
MaTeMaTH4YeCKUX (PYHKUM B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM

Ex—-2

VK-2.V.1
YK-2.¥.3
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ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 4.

1) Haiinure nmpou3BoHy0 QYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
OTser:

1

2,/2 —6s5in(7 + 4x)
2) HazoBute kakoe-nu6o undpoBoe cpeacTBo, MPUMEHUMOE IS
peureHus qanHou 3agaun. OO60CHYITE BaIlll BEIOOP.

(—24)cos(7 + 4x)

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

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

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBute kakoe-1u60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUISl pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIE CHCTEMY KOMIIbIOTEPHOM
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOXKICHHEM.

10.

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

“yl = =10 R 3

IPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBer: BpIpa:keHHe SIBJISIETCA MPOU3BOAHOM 1J1s1 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3fITh MPOU3BOHYIO OT

V= ,‘,-"2 — Gsin(? + 4%) WIH BBIYMCJIUTH HeonmpeaeJeHHbII
HHTerpaJ

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

OIIK-1.B.1

11.

3anummTe ypaBHEHHE KacaTenbHOM K rpaduky QyHKIuN y=x° - 2
B €r0 TOUKe ¢ abcimccoi Xo= 1
OrBer: y=3x-4

OIIK-1.V.1
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12.

B KkaKoii Touke ypaBHeHHe KacaTeIbHOH K rpadHKy GyHKIHH y=X° -2
nMeet B Yy=3X-4

OrtBet: Xo=1

3amaga MOXKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a
croco0a pereHus.

OrtBet: [lepBolii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHO K
rpaguky GyHKIHUU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

l'[pﬂMOﬁ, HB.]'IHIOIIIeﬁCH KacaTeﬂbHOﬁ, T.€C. HY’KHO P€IIMTHh CUCTEMY
o .1’ - ,1'3 -2

ABHCHMUMU ;
yp y =3x —4

IIpu BTOpPOM cnioco0e pemieHusi, He00X0AMMO CPABHUTH 001Iee
ypaBHeHHe KacaTeabHoi ¥ = y(x,) + ¥ (xy)(x— x;) ny=3x-4

OIIK-1.B.1

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 npou3BogHbIe B TOUke (Xo, Yo). Uemy
PaBeH yroj M1y KPUBBIMH?
OrtBet: Yriom ¢ Mexxay kpubiMu Y=F(X) m y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJl MeKIYy KAcaTeJIbHBIMH K MPSMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Y0) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-1.3.2

14.

[TycTh nonoxeHue TOUKU Mpu e€ IBMKEeHUU 3a1aércs GyHkuuen S=S(t),
riae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BeInuiinre HoMep BEpPHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIIM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoqHO# QyHkuuu S(t)

b) Ckopocts Touku paBHa auddepenimany Gyaxmun S(t)

OrtBeT: a)

OIIK-1.3.1

15.

[Tycts ¢ynkus y = f(x) 3agana Ha untepBaie (a, b). Hazoure ycinoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

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

YK-1.3.2

16.

[Tycts ¢hynkus 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
JJIs1 BCeX X M3 HHTepBaJia (a, b), To pyHKIMs BHINYK/Ia BBEPX HA
3TOM MHTepBaJIe.

YK-1.3.2

17.

[Tycts pynknus y = f(x) 3agana Ha untepsaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QpyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteet: Ecim BTOpasi npousBoanasi pynkmuu y = f(x)
MOJIOKUTEILHA /ISl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJe.

VK-1.3.2




18.

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

(a, b).

W3BecTHO, UTO B TOYKE Xo HAa HHTEpBae (4, b) mpousBoaHas GyHKINUH y
= f(x) paBHa Hym10. Kakux JaHHBIX HE XBAaTaeT, YTOOBI YTBEPKIATh, YTO
B 9TO# TOUKE (PYHKIUS UMEET MaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dynkuum y = f(X) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MO3KeT OBITh TOYKOH MaKCMMYMa, MUHHUMYMA WJIH Neperunda
rpaduka pyakuun. Jis Toro, 4To0bl B TOUKeE ObLJI MAKCUMYM,
Npou3BoIHAS (PYHKIMH JT0JKHA MEHATH 3HAK C ILUTI0CA HA MUHYC.

YK-2.B.2

19.

Kakas npsiMast TMHUS Ha3bIBACTCS aCHMIITOTOM rpaduka GyHKIUN
y=f(x)?

Otser: IIpsimast TMHAST M HA3BIBAETCS ACMMIITOTOI rpadguka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkamei Ha 3TOM
rpaduke, 10 MPsIMOi M CTPEMUTCS K HYJII0 NPH HEOrPAHHYEHHOM
yAaJIeHHH 3TOil TOUYKH 10 rpaduKy OT Hayajia KOOPAUHAT B
0€CKOHEYHOCTh.

VK-1.3.2

20.

BepHo 11, 4yTO BBIpaXkeHue

1w

2
: +—-x=+5

4 37 5

SBnsiercs pemenrem [(5x® — 2x* ++/x%)dx ? OtBer 0GoCHYiATE.

[TpuBenute nBa criocoda pereHus.

OtBert: BLIpakKeHHe

5 2
5,1 2,3
4 3

J (5x% — 2x% + \.-"F]dx

i =
Toxt+ 5 siBJIsIeTCS peleHreM

JIJIst 0TBETA HA 3TOT BONPOC MOKHO B3SITH HHTErPaJl
i . = 5 2 25
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5
5 a 2 3 2 = .«
T.e. sx* —Zx’ +-x2 +5 -9T0 0aHO U3 pemennii npu C=5.

Bropoi BapuanT E)ememm: B3AITh NPOU3BOAHYIO OT
5 2
I
4 3

L —
dynkuun  5x° —2x* + v x® | 3maunT BHIpaXKEHHe
5

o - (o)
+oxz+ 5, NIPOU3BO/IHASI PABHA NOAUHTErPAJIbLHON

5 . 2 =
;x“ - ;xg +-xZ+5  SIBISETCS pelleHUeM HHTerpaa.

OIIK-1.B.1

21.

1. Beiuucnuth HeONpeaeNEHHBIN HHTETpaL:

J (5x% —2x* + \.-":Tsjﬂ‘,w

Ortser:

5 2 2 3
—xt——xF+-xa+C
4 3 5

2. BbIYHCIUTH HEOIpeIeIEHHBINA HHTETpall:

- o 3 1 P
J (Vx*+3x" -5 —=)dx
v

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




OTtBer:
33 3 L
—xi + Ex“ —20x+ C

5

3. BbIuucauTh HEonpeneEHHBINA HHTETpall:

—_—
i i

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

3¢ 67

—xi+ —x6+C

8 7

4. BbluMcnuTh HeONpeneaEHHbIN UHTETpall:

ol 4 "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

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

5. BbruucnauTs HeonpenenEHHbII UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeTo1bI MHTETPUPOBAHKS: METO] BHECCHHUS 1O 3HAK AuQdepeHnana

Y METOJ] 3aMEHbI IEPEMEHHON HHTETPUPOBAHHUS.

1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTETPal.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

J“ 2xdx
Vxi+3
OTBeT:
2yx2+3+C
Mo:xeT OBITH NPUMEHEH KAK METOJ BHECEHHS MOJI 3HAK

Au(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHHO
HHTErPUPOBAHMS.

2. Bribepurte MeTO MHTETPUPOBAHUS M BEIUNCIINTE HHTETPAIL.
YKaXkuTe KakOi METOJ UHTETPUPOBAHNS IIPUMEHSIIN:

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

J’ dxdx

3. BriOepure MeTOx MHTETPUPOBAHUS M BEIYNCIINTE HHTETPAI.

VK-2.B.2
YK-1.¥.2




VYKaxuTe Kakol METOl MUHTETPUPOBAHUS TPUMEHSIIN |

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITh IPMMEHEH MeTO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BbiObepute METOA HHTETPUPOBAHUS U BBIUMCIUTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

5. BsiOepuTe METO MHTETPUPOBAHUS U BBIYUCIUTE HHTETPAJL.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMS IIPUMCHSIIN
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

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

23.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O YaCTAM:

J X ¥ cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub60 I1U(POBOE CPEICTBO, MPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IJIs
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWOYaIilee O0JbIIOH Ha0oOp
MaTteMaTu4yeckuXx (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 2.
1) Bbrauciints, IPUMEHUB METOJ| MHTETPUPOBAHHSL IO 9aCTSIM:
J(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HazoBure kakoe-nmub0 1H(poOBOE CpPEACTBO, NPHUMEHUMOE IS

YK-2.V.1
VK-2.V.3
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pereHust faHHOM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTger:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHHe, BKJIOYaKInee O00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YMCIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3amanue 3.

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

OtBer: 0,5x% (Inx—0,5) + C
2) HasoBure kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO 3amayd  orHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee 00JbHIOH Hadop
MaTteMaTu4YeckuX (GYHKUMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI0 HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3amanue 4.

1) BeruncinuTh, NPUMEHHUB METOJ HUHTEIPUPOBAHUSA 10 YACTSM:
_'|,': * ginrdx

OtBer:—x’cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-1u00 1HU(POBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OrtBer:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITH IPUMEHEHBI ISl
peuienus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYamwmee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3anganue 1.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

-

J ax

a0

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

OTtBeT:
K uudpossiM cpencrBam, KOTOpble MOTYT ObITh NPHMEHEHbI I

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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecneyeHue, BKJIO4Yaollee 00JbIIOH Hadop
MaTeMaTU4YecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

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

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTU4ecKuX (YHKIHUIA B TOM 4MCJIe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 3.

1) BbluucIUTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

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

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4YaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajreOpbl, OPUEHTHMPOBAHHYI0 Ha TNOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.

1) BbluuciInTe ONPEICICHHBIA HHTETPAT:



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

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-1n00 HuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi AaHHOM 3agauyd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3agaHue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPAT:

1

[ean

-1

OtBer: e-etl
2) Hasosure Kakoe-11u60 HudpPOBOE CPEACTBO, IPUMEHUMOE JUIS
peleHus qaHHoi 3anaun. OGocHyiiTe Bam BBIGOP.

OTtBeT:
K mudpoBbsiM cpeacrBaM, KOTOPble MOI'YT ObITh NPHUMEHEHBI sl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIHH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOKICHHEM.

25.

1. TIpouHTerpupyiiTe TPUrOHOMETPUUYECKYIO ()YHKIIHIO

( Ccosx dx

OtsBer: 0,5

2. TlpouwHTETpHpYyHTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

( cosx dx
Otser: 0
3. TlpouHTETrpHpyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO

YK-2.¥V.3



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

|r siny dx

OtBer: 2

5. IIpounTerpupyite TPUrOHOMETPUUECKYIO (DYHKIIHIO

( sinx dx

OtBer: 1

3

Cemectp Ne2
26. | Kakas pynkiuss =z = f(x; V) Ha3pIBa€TCSA HEMPEPHIBHOM B TOYKE YK-1.3.2
My (x0:¥9)?
OtBer: PyHKUHA Z = f(x;¥v) naspiBaercs HelpepbIBHOH B TOYKeE
My (x4: vy ), ecId OHA ONpee/IeHa B ITOM TOYKe H HEKOTOPOii ee
OKPEeCTHOCTH, UMeeT npeaeJt 1§ *'”3; f(M) maTOoT NIpenen paBeH
3Ha4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT muddepennuany Gynkimun y=e2%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrBert: a)
28. | YacTHble IPOU3BOIHBIE YK-1.¥.2
. a= =
1. Haiinure yacTHbIe IPOU3BOIHBIE et Z_ byHKIIIN OIK-1.Y.1
sin(3+8x —7y)
z= —
2—xy’
cos(3+8x—Ty)+8(2 —xj_l' Nezin(3+8x-Tv) 31“'_1.' !
OtBet: .
"

[z2—x ¥ |

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

o dz A=
2. Haiigure yactHble IPOU3BOJTHEIE ! . byHKIIIT

sin(3 + 2x — 5y)
z =

2 —x;-_x'T




cos(3+2x—5y0s2(2—x 3 |+ sin(3+2x-5y 1427y’

OrtBer: 1 7.2
|2—x _'!," 1
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?
. 8z 8=
3. Haiigure yacTHBIE TPOU3BOAHbIC e e ¢byHKINN

_ sin(1+4x —3y)

= —
3+ xey’
cos(1+4x—3y) 54|'3—x‘.}". :|—5'E'i'!':'l—4x—3}':ZA'L_'!.".
OTtBer: 7
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + x2y7)?

o dz A=
4. HaiiguTe 4aCTHBIE IPOU3BOAHBIE b GyHKIUH

_ sin(7 +4x —7y)
B £

= =
3 —x°y
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""

i3 —x]_'!,'E'II‘

OTtBer:

—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 —x*y®)?

o d= =
5. Haiinure yacTHbBIC MPOU3BOIHBIE e . (pyHKupm

sin(5 + 8x — 5y)
3 —J:'L'_'I.-‘E
coz(B+8x—5y) 53[3—4'-}}'5]‘5‘!‘?!':’5—31‘—5}':41"1}'5

|.3—x4_'!.'6.|‘

Z:

OTtBeT:

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

(3 — x*y®)?

29.

Brinucats ycinoBue pu KOTOPOM BBIPaKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortger: [laHHOe BbIpaxeHue MpeacTaBJ/sieT co0oii nuddepenunan pyHkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3bpIBAETCS TOYKON MakcuMyMa QyHKIuu = = f(x; v]9

Otser: Touka (x; V;) Ha3LIBaeTCs TOYKOH MaKCHMyMa QYHKIHH
z= f(x;¥) , ec/iu cymecTByeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5:Vy ) M 2JI9 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; V) BHINOJHSIETCSH HEPABEHCTBO:

OIIK-1.3.1




Fxiy) < F(xi30)

31.

1. Haiiti npou3BoAHYIO QYHKINU

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

HanpasJeHuIo K Touke M(2,6)

—2256

OTBeT: —
V2

2. HaiiTi nmpou3BOAHYIO QYHKIUU

fle,¥) = (7 —x+ 2y — x719%)" B rouke K(1,1) mo

HaInpaBIeHUIO K Touke M (4, 3)

—280
OTBeT: —
w13

3. Haiitu nmpou3BoaHYIO GYHKIUN

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

272
OTBeT: —
L

4. Haiitu npon3BoAHYIO (HYHKIIUIO

T |

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

—1520

OtBeT: —
e 3 8

B Touke K(1,1) mo

)

5. Haiitu npousBoanyto GyHKIIUU

flx,y) = (5+4x 1 —2y% — 2x%y*)? B touke K(1,1) no

HanpasJeHuIo K Touke M(2,3)

-380
OT1BeT: —
V5

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

32.

ChopmynupyiiTe HEOOXO0AUMOE YCIIOBHE SIKCTPEMyMa
muddepernmpyeMoii QYHKIMU ABYX TIEpeMeHHbIX Z = f(x; V),
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GpyHKuus

z = f(x; V) nMeeT IKCTPeMyM, TO ee 4acTHbIE PON3BOAHbIE B TOi
Touke paBubl Hy10 [, (x5;5) = 0, f' (xp:v,) = 0. Ir0 ycinoBue
Ha3bIBAETCS HEOOXOUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHUEM
MepBOro nopsiaka?
OtBer: /IudgdepeHnnanbHbIM  ypaBHEeHHEM IEPBOro0 MOPSAKA
Ha3bIBaeTcsl ypaBHeHUe, cBsA3bIBawolee X, Y U y'. OHo MoxkeT ObITH
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y.y') =0,

};l"l = f(x’_-uj!
M(x,y)dx + N(x,y)dy = 0.

OIIK-1.3.1

34.

B kakom cinyyae dpynkiust y=¢(X,C) (wmu D(x, y, C) = 0), sBruseTcs
o0uM perieHreM AugepeHnnaibHOro ypaBHeHUs EPBOTro nopsiaka?
OtBer: O0mMM penieHueM (00IIMM HHTErPaIoOM)
audepeHINAIBLHOrO ypaBHEHHS NEPBOIro NOPSIAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmu ®(x, y, C) = 0), koTopas

OIIK-1.3.1




a) sIBJIsieTCs pelieHneM YPaBHeHUs NpH Jooom gomyctumom C;
0) 11000€e pemieHHe MOKeT OBITH IOJIY4YeHO M3 Heé IPH HEKOTOPOM
3HaYeHUH NocTostHHOM C.

35.

SBnsiercst i GyHKIMA X + ¥ — 2x = € 06IIUM peleHneM
nuddepeHmanbHOro ypapHenus X+yvy' = 1?

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

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

YK-2.V.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
MpeACTaBICHHBIX HUXKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh IMPUMCHCHO IJId PCIICHUA I[aHHOﬁ 3aJa4u.
1

OrBer: y =In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x

OrBer: ¥y =5In|x| + €

Oanum u3 HHGPOBLIX CPEICTB, KOTOPbIE MOIYT OBITH PHMEHEHbI
IS pelleHns JaAHHOM 321241, OTHOCHTCS

Wolfram Mathematica
1

3x

OtBer: y = % In|x| +C

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
Oauum 13 HHQPOBHIX CPEICTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 321249, OTHOCHTCS

Wolfram Mathematica
3

5. y'=-
- x
OrBer: y =3 In|x| + C
Onuum 13 nHPOBHIX CPEACTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
A1 peleHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
9

6. v ==
) .
OrBer: Yy =9In|x| + €
Onuum 13 nHPOBHIX CPEACTB, KOTOPbIE MOTYT ObITH MPUMEHEHbI
JJIs1 pelieHust JAHHOM 321a4H, OTHOCHTCS

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




Wolfram Mathematica
1. y'=2
C ) .
OtBer: ¥y = 12In|x| + C
OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIE MOI'YT ObITH IPHMMEHEHbI
JJISl pellieHus] JaHHOM 3a/1a4i, OTHOCHTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJISl pellieHus] JaHHOM 3a/1a4i, OTHOCHTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OrBer: y =17In|x| + C
OanuM u3 nMPPOBBIX CPEACTB, KOTOPbIEe MOI'YT ObITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1auM, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemnre 3anauy Komu npu HaganbHbix yenoBusix: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHIanbHbIX ypaBHEHUH, IPEACTaBICHHBIX
HIDKE

3x

OtBer: y = 1 In|x| +2

AN 1]

OtBer: ¥y =7 In|x| + 2

OrBer: ¥y =9In|x| + 2

7. y' =2
- x

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




OrBer: y =121In|x| + 2

8. y =2
- x

OtBer: ¥y =31In|x| + 2

9. y' =2
y ==

OrBer: ¥y =17In|x| + 2
10,y =2

X

OtBer: ¥y =27 In|x| + 2

38. | BrimumuTe HOMEp MOA KOTOPBIM PACIIONIOXKEH AL, U KOTOPOTO HE YK-1.3.1
BBITIOJTHSIETCS] HEOOXOAUMBII MPU3HAK CXOIUMOCTH?
w  NE+3
1) Z”: gy
[e"s] =
2) Zn=.‘. n® 414
- >
oo a7
3) an 13,22
N A
4) Z”:; n¥+1
OrtBert: 3)
39. | Kakue npu3Haku UCCIIEOBAaHUS HA CXOUMOCTb IPUMEHSIOT JIJIst VK-2.3.1
YHCJIOBBIX PSAJIOB C MOJIOKUTEIbHBIMU WIEHAMU?
a) mpusHak lanamGepa
b) npaswio Jlomurans
c) merox Kpamepa
d) nmpusnak Komm.
Ortser: a), d)
40. | Ecnu psit CXOAMUTCS, TO YTO MOKHO CKa3aTh 00 00IIeM 4iIeHe 3TOTo YK-2.3.1
psana?
Otser: Ecam psig cxogurcs, TO ero 001Mii 4ieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH
71 —+oao
HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMIi YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.
41. | Eciu oOmmii wieH psijia it,, He CTPEMHUTCS K HYJIIO, 4TO MOXKHO YK-2.V.1
YTBEPKAATh O CXOAUMOCTH psija?
Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1 = 0. 3T yTBep:KAeHNe HA3bIBAeTCH
1 —+0a
HeO00XO0AMMbIM NMPU3HAKOM CXOAMMOCTH psiga. B yacTHocTH, ecin
001IMH YJIeH Ui, He CTPEMUTCS K HYJII0, TO PSiI PACXOAUTCS.
42. | OOuwmii 4wieH psaa it, CTPEMHTCS K HyJr0. Jl0CTaTOYHO JIM 3TOTO st VK-1.B.2

TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN Pl CXOAUTCSA?
Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. lim 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCs

7—+00

HCOﬁXOI[l/IMI)IM NMPU3HAKOM CXOAUMOCTH psiia, HO OHO HE ABJHECTCHA




A0CTATOYHBIM JIJIA TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSI MOKET ObITh KaK CXOASAIIHUMCS, TAK U PACXOASIIIIUMCS.

43.

- -

oo Y
n=13,2_5

HccnenoBaTh NaHHBIN Psiji HA CXOAMMOCTh. BeiOepuTe MeTo

HUCCIeA0BaHMs U3 CIIUCKA:

a) HHTerpaibHBIN MPU3HAK CXOMMOCTH
b) Heo6xonumslii MpU3HAK CXOAMMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambGepa

OTtBer: Psij pacxoaurcs, He BLINOJIHAETCS HE00X0AUMBIH
npu3HakK — b)

VYK-1.B.2

44,

1. HccnemoBaTb CXOAUMOCTB psijia 2

1ic,,eayqn
(Gnr+2

OTBer: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTSD psijia 25— -

OTBeT: cxoaurcH

- (1m—3
3. Uccrnenosarh CXOMMMOCTD PAJa 2, | ——
ol

~T1

(=

OTBeT: cxoauTcH
. [4n
4. HccnenoBarh CXOAMMOCTD PAfd 2.om ) ———
o | 7T

OTser: pacxoaurcs

. [1n+3 41
5. HccremoBaTh CXOAMMOCTD psiia 2o — l—""_,
n=11nra)en

o

OTBeT: cxoauTcs

YK-1.¥.2
YK-2.V.1

45,

[In-5)2

1) HccnenoBarh CXOAMMOCTb PAAA 2ome ) ———
T (en+2)3"

OTtBeTt: cxoaurcs
2) Kakoii npusHak Ber ncrons3zoBani. O00CHYiHTE CBOM BHIOOD.

o

" € .
Otser: npuMenum npusHak Jlanamoepa. [ = lim L = ; Tk

fi—roa O

2\3<1, o psa cxoaurcs. [Ipuznak cpaBHenns u npusHak Komm He
MO3BOJISIT OTBETUTH HA BONPOC 33 1aHHUS.

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

46.

(4n—5&

1) HccnenoBarh CXOAMMOCTD PAAA Yo ) ————
n=1"1g)"

OTBer: pacxoaurcs
2) Kakoii npusHak Bel ucrons3zoBani. O00CHYHTE CBOM BHIOOD.

. — R —
Oteer: npumennm npuzHak Komwm. [ = T/a,=4 , 1.x. 4>1, T0 psin

cxoautcesi. Heo6xoaumblii NpU3HAK, NPU3HAKH CPABHEHUS U

OIIK-1.B.1




Jamambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

- (1n+3 -
41. 1) HccnenoBaTh CXOAMMOCTD PAfa .-, —“"_, YK-2.V.3
(1n+4)5 YK-1.¥.2
OTBeT: cX0auTCA YK-2.V.1
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.
OTser:
K uudpoBsiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
airedpbl, OPHMEHTHPOBAHHYK) HA MNOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.
48. | IlycTh 1aH 3HAKOYEPESAYIOIIMUCS PSI/T X2 ,u,. Ecmm psn, OIIK-1.3.1
COCTaBIICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKasaThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.
a) Psacxomutcs
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa OIIK-1.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psa CTPEMUTCS K HYJIIO, TO U4TO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psin pacxomutcs
C) Psn cxoautcst abCOTIOTHO
OtBeT: a)
50. | CtenenHsle paabl. IHTEpBaa U paguyc CXOIUMOCTH. YK-1.¥.2
YK-2.3.1

1. Haiitu 061acTh CXOIUMOCTH Psifia

oo

E :l.i‘!=l_:l.__-,l-.___”_:l.?!__”

n=>0
Orger: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psizia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OrBer: R=0,5
3. Haiiti paanyc cXOQMMOCTH psizia

ZKSIJ” = 1+5x +25x2 4 -+ 5"x" 4o
=10



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: R=0,2

4. Haiitu paguyc CXOIUMOCTH psijia
(-D"Gx" _, 3 (3% (—1)"(3x)"

n+1 _?_ 3 7 n+1 T
n=0

1
OtBeT: R = 3

5. O6nacThIO CXOIMMOCTH psijia

oo

Z Clx—a)"=Cp+Ci(x—a)+ Clx—a)* ++C.(x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CTeneHHOM Al Zn—p @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO VYK-1.3.2
YTBEpPXKJIaTh 00 a0COIIOTHOM CXOAMMOCTH 3TOTO Psi/ia B KAXKIOU U3
TOYEK X, TAKHX, uTo|x| =< |x,|?
Otser: Ecin crenennoit psa 2, —; @, % " CXOAUTCHA B TOUKE X0, TO, OH
a0COJII0THO CXOAUTCA B KAXKI0H TOUKe X, 115l KOTopoii |x| < |xg].
JTO yTBepsKJAeHHe HA3BIBAETCS TeopeMoii AdeJs.
52. VK-1.V.2

1. Pasnoxwurs MHOrouned f(x) = —x" —10x"—30x —31 Bpax
Teiinopa B OKpECTHOCTH TOYKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)*"— (x+2)°
2. Paznoxuts muorowten f(x) = —x* —2x> +5xr—1 g psin
Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTser:
flx)=1—2(x—1)—5(x—1)*— (x— 1)?

3. Pasnoxurs MHOTOuNeH f(x) = —2x% + 14x® —25x +12
psn Teiinopa B OKpECTHOCTH TOUKH ¥ = 2

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

4. Paznoxuts MHOrowreH f(x) = —2x*—2x7+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1

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

5. Paznoxuts MHOTOWIEH f(x) = —2x% —7x* —x +9 Bpsx
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —2
OrtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?




Bomnpocsr (3agaun) s 3aueta / mud . 3aueTa npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Ne i/

[epeuens BompocoB (3agay) i 3auera / nud . 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM [JJAHOM HE NPEAYCMOTPEHO

MpeACTaBICHBI B TabmwmIe 17.

[lepeyenp TeM i KypCOBOTO IPOEKTUPOBAHHS/BBIIIOJHEHUS KypCOBOH pabOTHI

Tabmuua 17 — IlepeueHs TeM 7151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS! KYPCOBOM PabOTHI

Ne i/t

KypcOBOi1 paboThI

[IpumepHbIil TepeyeHb TeM Ui KypCOBOTO IPOSKTUPOBAHUS/BBITIOIHEHHS

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

MpeACTaBICHBI B TaOwmIe 18.

BOHpOCBI AJi1 IIPOBCACHHUA HpOMG)KyTO'—IHOfI arrectauuu B BHUHAC TCCTUPOBAHHUA

Tabnuna 18 — [IpumepHbIil IepeyeHb BOMIPOCOB AJIsl TECTOB

Ne
Konx
o [TpuMepHBIii IepeYeHb BOIPOCOB ISl TECTOB WH/IUKATOP
0 a
TurmoBoii BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
 3x7+2x—7 3) 15
lim 77 4) -7
OTtBet: 3)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSpHUTE
MPaBUIBHBIN OTBET M 3aIUIITNTE APTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | Toukoii pa3pbiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
v x—3 3 1
- (x? 4+ 3)Inx 4) 4
SBIISETCS TOYKA Ortger: 3)
(uaCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOSPHUTE
MPaBUWIBLHBIN OTBET M 3aIHUIINTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | IlpousBognas pynknun | 1) 2x - 4% In4 YK-2.V.1
y=x%-4% 2) 2x- 4x—1
paBHa 3) x-4*(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)

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




Abcnucca sketpemyma | 1) 8 YK-1.Y.2
byHKIIUU 2) 05
y=8-x"+x 3) 1
paBHa 4) -05
OTtBer: 2)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
[Tpu xakux 3HaucHusx | 1) 8 YK-1.¥.2
aprymeHTa (yHKIHS 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpoumnTaiiTe TEKCT, BEIOEPUTE MTPABUIBLHBIE
BapUaHTHI OTBETA U 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETOB)
Bbruncaure unrerpan | 1) — ——— + VK-1.¥.2
" dx arctgx
J (1+x*)arctg®x 2) ]11|arftgx| Tc
3) — I, T
arctg X
1
4) arctgx N
OtBeT: 1)
(uacTpykIws: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
IIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) YK-1.¥.2
byHKIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Otger: 1) 4)
[Ipouuraiite TeKCT, BBIOEPUTE MPABUIbHBIC
BapHaHTHI OTBETA M 3AITUIIINATE APTYMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETOB
Borunciure 1) y =251 VK-2.V.1
IPOU3BOJIHYIO BTOPOTO | 2) v = g%
nopsiaka QyHKIIUU 3) v=5e"1
y=e>! 4) 25
OrtBer: 3)

(uacTpykuus: [Ipounrtaiite TekcT, BeIOEpHUTE
MIPaBWJIbHBIN OTBET U 3alMILINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)




9. | O6patHoii pyHKLIKEH 1) v=x* OIIK-1.V.1
110 OTHOLICHHIO K 2) v= ai
q)yIiKHHH 3) y=Inx
v =e" gBusercs .
byHKIISA 4 v=e
OrtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIONIE BHIOOP OTBETA)
10.| IlepBas npousBoIHAsS 1) ckopocTh 3MeHeHUsI PYHKIMHU OIIK-1.3.1
(GYHKIMY TIOKa3bIBacT: | 2) HampaBiicHHE QYHKIHH OIIK-1.¥.1
3) mnpupaineHue GyHKIIHNA
4) IpUpalieHre apryMeHTa QyHKIuu
OtBer: 1)
(uaCcTpyKums: [IpounTtaiite TeKCT, BIOEpPUTE
IPABWJIBHBIM OTBET U 3aMUIIUTE APTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
11.| Tuddepenuman 1) OTHOIICHHMIO TIPUPAICHUS PYHKIIMU K OIIK-1.3.1
(GYHKIIUY paBeH MIPUPAIICHUIO apTyMEHTa
2) TPOM3BEICHUIO MpHUpAIICHUS PYHKIIUK Ha
MpUpAIICHUE apTyMEHTA
3) npou3sBeIeHHIO MPOU3BOAHOI HA
npupaileHue apryMeHTa
4) mpupalIeHUuIo apryMeHTa
OrtBer: 3)
(uactpykuus: [IpounTtaiite TEKCT, BEIOEPUTE
NIPABWJILHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
12.| Beruucnure 9ucio 1) 1 YK-1.¥.2
TOYEK pa3phiBa 2) 2 YK-2.V.1
byHKIMH 3) 3
v x4+ 2 4) 0
T (x+3)*(x*—4)* | OrBer: 3)
(uacTpykuwus: [IpounTtaiite TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
. sin3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHeHue 1) y=2x+4 OIIK-1.V¥.1
KacareJIbHOU K 2) y=4x+3
rpaduxy GyHKIUN 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKE C OTBeT: 4)
abcumnccon (uaCcTpyKIHs: [IpounTaiiTe TEKCT, BEIOSPUTE
Xo= 1 numeer Buj MIPaBUJIBHBIN OTBET U 3aIUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
15.| Beruncnure 3nauenne | 1) 0 YK-1.V.2
NPOM3BOAHOM BTOpOoro | 2) -1
nopsiaka GyHKIMun 3) 3




v = sinZx + 4x

| =

4) -4

B TOYKE ¥ = - Ortser: 4)
N (uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16.| MHOXecTBO 1) —Zxsin3x —>cos3x+C OIIK-1.V.1
epBOOOPA3HBIX : 1
byHKIH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-%6‘053}{' +C
AMECT BHA 4) 3xsin3x + 9cos3x+ C
OtBer: 1) -
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOSPUTE
MIPaBWJIbHBII OTBET U 3alHILNTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
17.| Ecu x onpeneneHHOMY 1) vlniee j: VK2V ]
UHTETpaly s
64 ; . (64 tdt
J ,_Lz,_ 2) © "|1 t+1
1 WA T X -3 drb
PUMEHHUTD 3) | e
MOJICTAHOBKY -
x = t°, To OH mpHUMeT 4) 6 7 ra_dr“e
’ o R S
BUJT
Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
18.| Teno nBuxercs Mo 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V¥.1
S(t)=5t*+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET M 3alHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
OCJIEI0BATEILHOCTD OIIK-1.¥.1

JEUCTBUN ITpU
peLIeHNN 3a/1a4u:

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

t=5 uac HyxHO

A) moscTaBUTh 3HaUE€HUE BpeMeHU t=5uac B
YpaBHEHHUE ITepEMELICHUS

b) BIpa3uTh Bpems B CeKyHIax

B) pa3nenuth nepemerienye Ha BpeMs

I') B34Th IPOU3BOIHYIO OT HEpEMEILICHHS
J1) moicTaBUTh B ypaBHEHUE MPOU3BOAHOMN
3HAa4CHHUE BPEMEHU

Ortser:
BB/l nnu I'BJ1

(naCTpYyKIHS: [IpounTaiiTe TEKCT U YCTAHOBUTE

IIOCJIEOBATEIIHLHOCTD. JAIIUIIINTE

COOTBCTCTBYIOIIYIO MTOCIICAOBATCIIbHOCTD 6y1(B

CJIEBA HAIPaBoO)




20.

VYxkaxure QyHKINH,
KOTODBIE SBIISIOTCS
HKBUBAJICHTHBIMU TIPU
x—=0

1) Xusinx

2) X utg2x

3) X u C0S2X

4) Xwusin2x

OTtBeT: 1)

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

VK-2.3.1

21.| Kakoe u3 HUXKe 1) oTHOIICHHE TIpHpanieHust QYHKIUU K YK-2.3.1
MEPEYNCIIEHHBIX MpUPALICHUIO apTyMEHTa
IIPEIIOKECHU N 2) otHOWIEHHS (DYHKIMH K TPUPALLICHUIO
onpezaenser aprymeHra
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaena QYHKIMHA K apryMeHTy
dbyHKumMm (Koraa 4) npeaes OTHOLIEHHS MPUpPaMIeHUst GyHKIHT
npupalnieHue K MPUPAILIEHNI0 APTyMeHTAa
aprymeHTta ctpemurcs k | OrBer: 4)
HYII0)? (maCTpyKIWMS: [IpounTaiite TeKCT, BHIOEpUTE
MIPaBWJIbHBIN OTBET U 3aMHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2 ceMecTp
1. | HonusIit 1) 2x*ydx + 3x*y dy VK-1.Y.2
nuddepennuan 2) Sx yidx + 2x°ydy
byHKIIUN 3) 3x*ydx + 2xydy
z=x%y? 4) 2x- “yidx + 3xydy
paBeH OTser: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | YKaXUTE CXOISIIUICS 1) 7, L_ YK-2.V.1
YHCIIOBOH ps
e 2) I
3) Tim =
4) I
28
Ortser: 2)
(uaCTpyKUMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aMHIINTE apTyMEHTHI,
O6OCHOBBIBaIOHII/Ie BbIOOD OTBETA)
3. | YkaxuTe creneHHOU 1) o, = L ( x—2)" OIIK-1.VY.1
paa, ISt KOT.OPOFO 2) -:,—.,c._l , (x P
unTepnan (0;2) o 1
SIBIISIETCS MHTEPBAIIOM 3) L= (I - "
CXO/IMMOCTH. 4) Yoo n(x+2)"
OrtBer: 3)

(uaCcTpykuus: [IpounTtaiitTe TekcT, BbIOEpHUTE
MPaBWJIbHBIN OTBET U 3alMILINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




VYKaxuTe 4acTHYIO 1) 6 YK-1.Y.2
IPOU3BOJIHYIO T10 2) 6xvy
Vv QyHKIMH OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
Otgert: 4)
HeoOxonuMmerii 1) I=, -‘=: ‘: VYK-1.3.1
NPU3HAK CXOAMMOCTH .
HE BBITIOJHEH JIIS psijia 2) }_‘A—i —
3) z—
OTtBer: 3)
(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOSpHUTE
MIPABUJIbHBIN OTBET U 3AIMIIUTE apryMEHTBHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
K kaxomy Buny 1) ¥ 4) ®@yHKIMOHATbHBIN
OTHOCHTCSI KasK/IbIi U3 = 1 psin
psIoB
2) ¥ ,n(x+ 2)"| 5)3HakonepeMeHHbIH
pAn
3) 17, (=5)""*n? | 6)[1oOKHUTENBHBIIH
n®+7 YUCIIOBOM PSIT
OtBer:1)6); 2)4); 3)5)
(uHCTpyKIWMs: [IpounTaiiTe TEKCT U YCTAHOBUTE
cootBeTcTBHE. K KaxKI0M ITO3UIMK, JAaHHO! B
JIEBOM CTOJIOIE, TOOEPUTE COOTBETCTBYIOLIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yactHyr0 1) 2cos(5x+ 2y) OIIK-1.3.1
TIPOU3BOIHYIO z_" 2) —2sin(bx+ 2y) OIIK-1.V.1
4 3) cos(5x+ 2y)
2}]21?;4514(5;(—'71-'] 4) (5x + 2)cos(5x + 2y)
o OrtBer: 2)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Haiinure obnacts 1) [-4,0) YK-2.V.1
CXOUMOCTH 2) (-3,0)
y= 2t 3) (-2,0)
o 4) [-1.,0)
OtBer: 1)
(uaCcTpyKums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET W 3aIHIINATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Haiinure 3HaueHme 1) 5 YK-2.V.1
(GyHKIUU IBYX 2) 2
NIEpPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19




2,1)

OtBer: 3)

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

10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.3.1
HpOI/I3BOl[Hy10% 2) —Ems[Ex.— 2y) OIIK-1.Y.1
ESR— 4 3) cos(5x+ 2y)
zy=Hsz'Ji:[5x—'2}-‘]| 4) (5x + 2)cos(5x + 2y)
OTtBer: 1)
(urcTpykuwms: [IpounTaiiTe TeKCT, BEIOSPHUTE
IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTBI,
000CHOBBIBAIONINE BHIOOP OTBETA)
11.| lana (byHnKumI 1) 1+ 3x— j—x: VK-1.V.2
flx) =e"* torma 2) 14 3x 4 9x2
nepBble TpU (OTJIMYHbIE 3) 1— 3x+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIoKEHHUs ITOU 4) 1+3x+ v
(GYHKITUH B P
Telnopa B Otger: 4)
OKPECTHOCTH TOYKH (uaCTpYyKIWMs: [IpounTaiiTe TeKCT, BRIOEPHUTE
xy = 0 umeroT BUj IIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETA)
12.| Ins dyHKIMH OrBert: YK-1.¥.2
f(x) = e**nepsure 14 3¢+ 2,2
TPH, OTJHIHBIC OT (ITpounTaiiTe TEKCT U 3aMUIIUTE PA3BEPHYTHIH
HYILL, FIIeHa 00OCHOBAHHBIN OTBET).
pa3IoKEHUs B psL
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxonumbrii 1) ¥=_ n®+3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH Fn=t “31‘? OIIK-1.V.1
HE BBITIOJHEH IS psia 2) Zi= i
3) T
4) T,
Otser: 1
(uacTpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOMMOCTH 2) (0,3)
To, 3) (0.2)
T 4) (0,1)
OtBeT: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| YactHast npousBognass | 1) 6 OIIK-1.3.1
1o ¥ (pyHKIUU ABYX 2) 6xy OIIK-1.¥.1




MEPEMEHHBIX
z=3x"y

3) 6x

4) 6x + 3x°

OTtBert: 2)

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

16.

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

1) 15

2) 20

3) -15

4) -20

OTtBeT: 1)

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

YK-2.V.1

17.

VYkaxure Tun

QG epeHaIbLHOro
ypaBHEHUS
Cx+1)y'+y==x:

OTtBeTsI:
1) VYpaBHeHUE ¢ pa3aACSIFOIIUMHUCS
MepeMEHHbIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpauenwue bepuymiu
4) VYpaBHeHHe B NOJIHBIX AuddepeHmnanax

OTtBert: 2)

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

YK-2.3.1

18.

VYkaxute ob1ee
peuieHue

QG pepeHIaIbLHOr0
ypaBHEHUS

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

1) y=2Inl2x+ 1|+ C
2) v=In|2x +C|

_ 2
3) ¥y= In|2Zx+1]+C

4) y = 3In|x|

OtBert: 3)

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

OIIK-1.V.1

19.

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

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

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

OIIK-1.3.1
OIIK-1.V.1

20.

Cpenu nepedncieHHbIX

TuddepeHIaIbHbIX
YpaBHEHUHN YKAKHUTE

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

OIIK-1.3.1
VK-2.3.1




ypaBHEHHE C 4) (x*+y)dx —xdy =10
Pa3IeISIFOIIMMHUCS
MepEeMEHHBIMHU: Otger: 3)

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

CucreMa OlLIEHUBAHHUS TECTOBBIX 3a/IaHUM:

1 Tum) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBUIIbHO yKa3aHa uudpa
U TpUBEICHBI KOHKPETHBIC AapryMEHThI, HCIOJb3yeMble TpH BbIOOpPe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OILIEHHUBAETCs | OaljIoM, HEBEPHBIN OTBET WIJIH €T0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOWHHMPOBAHHOTO THUIA C BHIOOPOM HECKOJIBKHX BapHaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMUTAETCS BEPHBIM, €CIIHM MPABUIBHO
yKa3aHbl TUGPBI U IPUBEICHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIe TIPH BBIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlieHHBaeTcs 1 6amioM, eciu JOMyIIeHbl OMUOKHA WIIN
OTBET OTCYTCTBYET — () OaLJIOB.

3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMH W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSAMH APYyroro ctoibua). [TonHoe coBmnageHne ¢ BEpHBIM OTBETOM OIICHUBaeTcs 1 Gamiom,
HEBEPHBII OTBET WK ero oTcyTrcTBHe — () 0amioB

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

5 tum) 3amaHue OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIU OTBET
COBMAJIaeT C OTAJOHHBIM IO COJAEPKAHMIO M ToJHOTe. llpaBUNBHBIM OTBET 3a 3amaHue
olieHuBaeTcs B 3 Oaiia, €Clii JOMyIIeHa O/{Ha OmKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJIHBIH - 1 6asu1, eciu gomyineHo 6osee 1 ommOKH \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6asioB.

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

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX J3Tanbl (OpPMUPOBAHMS KOMIETEHLIMH, cojaepkKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
MPOBEJEHUS TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00y4aroIuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JaromUXCsl IO OCBOSHUIO TUCIIUILIUHBI

11.1. Meroauueckue yka3aHus i1 OOyYaroIUMXCS 10 OCBOEHHMIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHE YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 10 T€ME, a B OCBOCHHH
byHIaMEeHTANBFHBIX TPOOJEeM IUCHUIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEWUIIHX
JOCTHDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat




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

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

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

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

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

— MOSABJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOrO ISl CAMOCTOSTEIbHON paboThI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

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

— IOJIy4eHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXKET COIPOBOXKAATbCA  JIEMOHCTpalUMed CIajufoB U
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuajla IpU MPOBEIEHUH KOPOTKMX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

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

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

[IpakTueckoe 3aHSATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3alMuHu y4eOHOTO
mpoliecca, 3aKJIF0UAIOIIasICs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETOIaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YueOHOU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.

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

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOIUMCS MPAKTUUECKUX 3aHATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHME HOBBIMH METOJaMH W METOJUWKAMH HW3YYCHHUS KOHKPETHOM Y4YeOHOM
JHUCIUTLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

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

Q@YHKINN MPAKTUYECKUX 3aHATUM:

— IIO3HaBaTelIbHasd;

— pa3BHBaoILas;

— BOCHOHUTATCIbLHAS.

[To xapakTepy BBIMONHAEMBIX OOYUYAIOIIUMCS 3aJaHUIl MO0 MPAKTUYECKUM 3aHATHUSIM
MOAPA3ACIAIOTCS Ha!

— O3HAKOMUTENbHBIC, TMPOBOAMMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETU3AIUU
M3y4EHHOTO TEOPETUYECKOTO MaTepuaa;



— aHaJIWTUYECKHE, CTaBSIIME CBOCH ILIEJIbIO MOTyYeHHE HOBOM MH(OpMAIMK Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHE, [TOIXO/I0B K PELICHUIO 3a/au.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

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

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

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

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

[IpenogaBaTens yMTaeT yCIOBHE 3aJaydl M MpeajaraeT CTyIEHTaM CaMOCTOSTEIbHO
pelnTh 3a/ady, UCTOJb3ys 3HAHUs, MOJyYeHHBIC CTyJAEeHTOM Ha JieKnud. CTYAEHT, KOTOPBIU
NEPBBIM pElIni 3a7ady, BbI3bIBAETCS K JOCKEe. B cilydyae eciu CTYIAEHT MpaBUIIBLHO PEIIn
3a/aqy, OH mosrydaer 5 6ayuioB. Ecim cTymeHT pemiaer 3ajady ¢ MOMOIIBIO MPermoaaBaTesis, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIGHKH CTYACHTOB (BKJIIOYas OILICHKY
MOCEIIAeMOCTH) TIEePEeBOMATCS B OOHyCHl (kadectBO) or O g0 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

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

11.3. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

Jiis oOydarommxcsi 1Mo 3a09HON (opMe OOYYCHHs, CaMOCTOsATEIbHAs padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIILHON paboThl, y oOydaromierocst (GhopMUpyeTcs
1enecoo0pasHoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIET UM Pa3BUBATh YMEHHUS
¥ HaBBIKA B YCBOCHHWW M CHCTEMATH3alUM MPUOOPETaeMbIX 3HAHHUH, 00ECIeUunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

11.4. Metoauueckre yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMecTpa C IIeJIbI0 OLIEHUBAHMSA XOAa OCBOCHHUS
JUCLUATIIINHBI.

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

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YYUTHIBATbCS IMpPH MPOBEICHUU
MPOMEKYTOUHON  arrectani (TP WCIOJIB30BAHMHM  OAJUTBHO-PEUTHHTOBOM  CHCTEMBI



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

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

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



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILINHEI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




