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AHHOTaUs

Hucuumnuna «MaremaTtuka. MareMaTH4eCcKHil aHalIM3» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOArOTOBKH/
cnenuainbHoctd  11.03.03  «KoHcTpyupoBaHHE€ U TEXHOJOTHUSI SJIECKTPOHHBIX CPEACTB  »
HanpasiieHHOCTH «lIpoekTupoBaHMe M TEXHOJIOTHS 3JIEKTPOHHO-BBIYUCINUTENBHBIX CPEICTBY.
Hucnunnuna peanusyercs kadeapoit «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHHUKA CIETYIOLUIMX KOMITETCHIIUNA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
NPUMEHATh CUCTEMHBIN TIOJIXO/1 JJIsl PEIICHUs IOCTABJICHHBIX 3a7au

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW 1M W BBIOHUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PELICHUS, UCXOs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Cnoco0eH nCroiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTeMaTHKH JJIsl pelIeHHs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTI

OIIK-2 «CrnocobeH caMOCTOSITENIbHO MPOBOJUTH IKCIIEPUMEHTANIBHBIE MCCIIEOBAHUS U
HCIIOJIb30BAaTh OCHOBHBIE MTPUEMBI 00PaOOTKHU U MPEACTABICHUS MOTYYCHHBIX TAHHBIX)

[IK-2 «CnocobGeH apryMeHTUpOBaHO BbIOMpAaTh M pEAIU30BbIBATH Ha IPaKTHUKE
3¢ (PEeKTUBHYI0O METOAMKY IKCHEPUMEHTATbHOIO HCCIEIOBAHUS MapaMeTPOB U XapaKTEPUCTHK
KOHCTPYKUMH M  TEXHOJOTMYECKHX IPOLIECCOB  ANEKTPOHHBIX  CPEICTB  Pa3jIMYHOTO
(GYHKIIMOHATIBLHOTO Ha3HAYCHUS

[1K-6 «CriocoOeH HCIoIb30BaTh 3HAHUS U HABBIKM OCHOBHBIX METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTA B Tpoliecce pa3paboTKU U ONTUMHU3AIUU TEXHUYECKUX PEIICHUI

CogepxaHue  TUCHUIUIMHBI ~ OXBaThIBAaeT  KPYyr  BONPOCOB,  CBSI3aHHBIX  C
muddepeHIIMaTbHBIM 1 UHTETPAIbHBIM UCYHUCIICHHEM, TEOpHUeW MpEeAesioB U PSIAOB U HX
MPUMEHEHHUEM.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAmMus, CamMocmosmenvHas paboma
obyuarowe2ocs.

[TporpaMMo#l MUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS JUCUHUIUIMHBI COCTaBISAET 8 3a4eTHBIX enuHul, 288
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTNHE «PYCCKHMA »



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

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

— (dopMHpOBaHKE Y CTYACHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYJIMPOBATH U PEIIaTh
npodeccuoHaNbHBIE 3314l C HCIOJB30BAHUEM arllaparta MaTeMaTHYeCKOTro
aHaims3a.

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

1.3. TIlepeueHp mIaHUPYEMBIX PE3YJIbTATOB 00YUEHUS MO JUCUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

Tabimuue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

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 OAXO0A | 3a/Ja4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKAMU 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 IEUCTBUH C

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

IEJIBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
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

KOMIICTCHIIM

OIIK-1 Cnocoben
HCIIOJIb30BaTh
MOJI0KEHUSI, 3aKOHBI
U METOJIBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKH ISt
pelieHus 3aaaq
WHKEHEPHOU

OIIK-1.3.1 3HaeT pyH1aMeHTaIbHBIE
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
MaTEMaTHUYECKHUE 3aKOHbI

OIIK-1.Y.1 ymeer npuMeHsTh pU3NYECKHE
3aKOHBI M1 MaTEMaTH4YE€CKH METOJIbI IS
pelIeHus 3a1a4 TEOPETUIECKOro U
IIPUKJIAHOTO XapaKTepa

OIIK-1.B.1 BmageeT HaBBIKAMH




JACATCIIbHOCTH

MCIIOJIb30BaHUs 3HAHNUM €CTECTBEHHBIX
HayK M MaT€MaTUKU IIPU PELICHUN
IIPAKTUYECKUX 3a1a4

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-2 Cnocoben
CaMOCTOSITEIILHO
MIPOBOJIHUTH
IKCIICPUMEHTAJIbHBIC
UCCJICIOBAHMSI U
UCTIOJIb30BaTh
OCHOBHBIC ITPUEMBI
00paboTKu 1
MIPEJICTaBICHHUS
MOJTYYCHHBIX JIAHHBIX

OIIK-2.B.2 BnaneeT pa3inyHbIMU
BapUaHTaMHM PEIICHU 33a]ja4l, OLICHUBAS X
JIOCTOMHCTBA U HEIOCTATKU

[Tpodeccuonanbhble
KOMITETECHIHH

I1IK-2 Cnocoben
apryMeHTHPOBAHO
BbIOMpATh U
pean30BbIBaTh HA
MIPAKTUKE

3¢ (heKTUBHYIO
METOTUKY
AKCIIEPUMEHTAJILHOTO
M CCJIEJOBAHMUS
napaMeTpoB U
XapaKTEePUCTHUK
KOHCTPYKUUU U
TEXHOJIOTHYECKUX
MIPOLIECCOB
AJIIEKTPOHHBIX
CPEIICTB PA3IUYHOTO
(YHKIIMOHAJILHOTO
HA3HAYCHUS

[1K-2.3.1 3HaeT METOUKH MPOBEICHUS
HCCJIC0BAaHUH TTapaMeTPOB U
XapaKTEPUCTHK y3JI0B U OJIOKOB

[TpodeccronanbHbIE
KOMIICTCHIIN N

ITIK-6 Cniocoben
UCIOJIb30BaTh
3HAHUA U HAaBBIKU
OCHOBHBIX METOJIOB
HCKYCCTBECHHOI'O
MHTEJUIEKTa B
nporecce
pa3paboTKu U
OInTUMH3alIN
TEXHUYECKUX
peleHnit

I1K-6.3.1 3HaeT OCHOBHEBIE BUABI 3a0a4 U X
KJIacCU(PUKALIMIO, PEIIEHNE KOTOPHIX
BO3MOXKHO H II€7IECO00pa3HO C
WCIIO0JIb30BAaHUEM METOJIOB HCKYCCTBEHHOTO
HHTEIJUIEKTA

2. Mecro nuctuIuIHHEL B cTpykType OI1

JucuuninHa He Oa3upyeTcss Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYACHTAMH IpH
W3YYEHUH B BBICIIEH IMIKOJIE KAaKUX -TIMO0 JUCIUILINH.

3HaHMs, TOJYyYEHHBIE NPU W3YYEHUU MaTepuala AaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUH IPYTUX AUCLUILINH:
Maremartuka. Teopust BEpOATHOCTEN U MaTeEMaTHYECKasl CTAaTUCTUKA

3. O0BeM u TpyI0EeMKOCTh TUCITUTLIAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeaeIeHue ITOH TPyI0eMKOCTH TI0 CEMECTpaM) MPECTABICHBI B
Tabauie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocmup OUCUUNIIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 22 11 11
AyoumopHhuie 3aHamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/cemunapckue 3ansatus (113), 34

68 34

(dac)

nabopaTtopHbie paboTs (JIP), (uac)

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

sK3aMeH, (Jac) 108 54 54
Camocmoamenvnan paboma, Bcero (4ac) 44 22 22
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.

OK3.,

mubd. 3auger, sk3amed (3auer, dudd. 3au, OK3.
D3, ) OK3.

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nenspl, TeMbl AUCHUIIMHBL U KX TPYAOEMKOCTh PUBECHBI B TabmuIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILTINHBI, UX TPYAOEMKOCTh

Pazpmensl, TEMBI TUCITUTLTAHBI Jlexunn | 113 (C3) | JIP KII CPC
’ (dac) (dac) (qac) (gac) | (uac)
Cewmectp 1
Paznen 1. Teopus npenenos 6 8 7
Paznen 2. IuddhepennnanpHoe HCUUCIeHNE 12 12 7
Paznen 3. UHTErpansHOE HCUKCICHUE 16 14 8
Hroro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX 10 8 7
Paznen 5. luddepennnansabie ypaBHESHHS 8 12 7
Paznen 6. P 16 14 8
Hroro B cemectpe: 34 34 22
Uroro 68 68 0 0 44

IIpakTrueckass IOATOTOBKA 3aKJIOYAETCd B  HENOCPEACTBEHHOM  BBINOJHEHUU
oOydJarlolmuMuCcs  OINpeNeNeHHBbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodeCcCHOHATBHOMN J1eSTeTbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHHUOHHOT'O [UKJIA



Howmep pa3znena

Haszpanue u conepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIC d71eMeHTapHbIe PYHKITMH. YNCI0BBIE MHOKECTBA.
(29ac)

Tema 1.2. Ilpeaen pyHKUINU IPH HEOTPAHUYCHHOM POCTE apPTyMEHTA.
TeopewMsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen dbynkuum B Touke. HempepwiBHOCTB. 3amedarenbHbIC
npezaensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEXaHWYECKUU cMbIcT. Tabimiia mpou3BOIHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepentmpoBanus. [Ipon3BogHas CIOKHON
GbyHKIIUY, pou3BOIHAsE 00paTHON (yHKIUH. Tabnuia mpou3BOIHbIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIE BRICHINX MOPSAKOB. TeopeMbl 0
muddepennmrpyempix GyHKIMAX. (2 yaca)

Tewma 2.4. IIpaBuno Jlonurans. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepennman pynkuuu nepsoro nopsaka. Juddepenmans
BBICHINX MOPSIKOB. (2 yaca)

Tewma 2.6. UccnenoBanne QyHKIUI C ITOMOIIBIO MPOU3BOIHEIX (2 Yaca)

Tewma 3.1. IlepBooOpa3nas. Heonpenenennsiii uaTerpan. CBoicTBa
HEONpeIeNIEHHOTo nHTerpaa (2 yaca)

Tewma 3.2. Tabnuna naTErpaioB. MeTO1 3aHECEHUS 101 3HAK
muddepennmrana. MeTon 3aMeHbI IEpEMEHHON HHTETprUpoBaHus (2 yaca)

Tewma 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBaHue paruoHaIbHbIX
BBIpaKCHHH. (2 Jaca)

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKUX BbIpakeHUH (2 yaca)

Tema 3.5. Onpenenennsiii uaTerpan. OnpeneracHue U CBOCTBa. (2 Jaca)

Tewma 3.6. InTerpan ¢ nepeMeHHbIM BepxHUM Tipenenom. Gopmyna
Herotona- Jleiionuna (2 yaca)

Tema 3.7. HecoOcTBeHHBIE HHTETpalbI (2 yaca)

Tema 3.8. Ilpunoxenus onpeaeseHHOro HHTerpana (2 Jaca)

Tema 4.1 ®yHKIMS HECKOIBKUX MepeMeHHbIX. OCHOBHBIE TOHSTHS.
HenpepriBHOCTS. (2 yaca)

Tewma 4.2. luddepennupopanue GyHKIIUU HECKOJIBKUX MTEPEMEHHBIX.
(HactHble npousBoaHble. Iuddepennuan. [IpouszBonHas cioxHon
¢bynkuuu. YactHble MpoU3BOHBIE BRICIINX NOpsakoB. @opmyina Teitnopa)
(4 gaca)

Tema 4.3. HccnenoBanue (yHKIIMKM HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tewma 5.1. luddepenimansabsie ypaBHEHUS MTEPBOTO Mopsiika. OCHOBHBIE
nosaTus. uddepennnanbabie ypaBHEHUS C Pa3IeISIOIIUMUCS
nepemeHHbIMU. OHOpOAHBIE AU hepeHIInaTbHbIE YPaBHEHUS TIEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

. JIuneiinvie muddepeHranbable YpaBHEHUS IEPBOTO MOPSIIKA.
Vpasuenue bepnymm. [{uddepennmanbapie ypaBHEHHUS BBICIIHX
MOPSIIKOB, JIOMYCKAIOIINE MOHMWKEHUE opsJika. (2 yaca)

Tema 5.3. JIuneitnsle ogHOpOAHBIE AU(PepeHIInaTbHbIe YPaBHEHUS C
MOCTOSIHHBIMU K03 punimenTamu. JInnelnple HEOAHOPOAHbIE




mudQepeHIranbHbIe YpaBHEHHs BHICIIUX NOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeeneHust. Psibl ¢

MOJIOXKUTEIbHBIMU uiieHaMu. [Tpuznaku J{anam6epa u Kommu (2 vaca)

Tewma 6.2. HeoOxoaumblii mpusHak. [Ipu3naku cpaBHeHUs. IHTErpambHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIC PAABL. AOCOMIOTHAS M YCIIOBHAS CXOIUMOCTH

6 CoiicTBa abcomoTHO cxoasmuxcs psaoB. [Ipusnak JleiiOuura (2 gaca).

Tema 6.4. dynkmonanpHable psaabl. O0macTh cxoguMocTH. PaBHOMEpHAs
cxoauMocTh. Crenennsie psiibl. MaTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX PsJIOB (2 yaca)

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

Tema 6.7. Psag @ypre nepuoanueckoi pynkiuu (2 gaca)

Tema 6.8. P @ypre yeTHOM 1 HeueTHOH GyHKIMH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHULIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux
Ne
Tpynoem | mpakTuye
Ne TeMbl MpaKTHYECKUX @dopMBI TPaKTHYECKUX . paszzaena
. . -KOCTb, CKOH
/1 3aHATHN 3aHIATHU JTVICTIHII-
(gac) MOJITOTOB
JIHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
palroOHATBHBIX
1 BBIPOKECHHI Ha Pemenue 3amau 4 1
OECKOHEYHOCTH U B
TOYKE.
OKBUBAJICHTHBIC
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yucno e.
IIpousBoansIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JdepeHIMpoBaHus
[TpousBogHas CIIOKHON
4 P A Pewenue 3anau 8 2
byHKIIMN
Tabmuunoe
5 Pewenue 3anau 2 3
WHTETPUPOBAHUE
Bnecenne non 3Hak
6 A Pemenwne 3amau 2 3
JuddepeHimana
3ameHa IepeMEHHOM.
7 | NHTerpupoBanue no Pemenue 3anau 4 3
JacTsIM
HuTerpupoBanue
8 | panmMOHAIBHBIX Pemenwue 3amau 4 3

byHKIMH




2 ceMecTp

YacTHbIE IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPOMU3BOJHBIC
BBICHIUX IMOPAKOB

Pemenue 3amau

11

OkcTpeMyM (pyHKIHUU
HECKOJIbKUX
MIEPEMEHHBIX

Pemenue 3amau

12

Pemenue
nuddepeHImaIbHBIX
YPaBHEHUH IIEPBOTO
nopsiaka. Oo0mme u
YAaCTHBIC PEIICHUS.
Astonomusie 1Y, IV ¢
pa3elieHHBIMH U C

pa3 e OIUMHUCS
MIEPEMECHHBIMU

Pemenue 3amau

13

Pemenne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y Kotopbie MOXHO
MIPUBECTH K
OJIHOPOJIHBIM

Pemenue 3agau

14

JIuneitnbie
nuddepeHnIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepHyim

Pemenue 3agau

15

Huddepennmanpubie
YpaBHEHMs B OJIHBIX
muddepeHmanax.
HuTterpupyromui
MHOXHTEJTb.

Pemenue 3agau

16

Huddepenunanbuble
YpaBHEHHS BBICIITHX
HOPS/IKOB,
JIOIyCKAroIIe
HNOHMKEHUE MOPsIKa

Pemenue 3agau

17

JIuneitnbie
HEOJTHOPO/IHbIE
muddepeHIManbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMU
KoddduImeHTaMu

Pemenue 3agau

18

Psinel ¢
M0JIO)KUTEIBbHBIMU
wieHamu. [Ipu3Haku
Janambepa u Ko

Pemenue 3amau

19

Psaner ¢
MMOJIOKUTENBHBIMHA
qJIEHAMHU U
3HAKOIEPEMEHHBIE
psnel. HeoOxoaumbrit
MPU3HAK U MPU3HAKU

Pemenue 3amau




CpaBHEHUSL.
20 | CreneHHBIE pSAbI Pemenue 3ana4 4 6
Psnap1 Teitnopa u
21 | MaxknopeHna. Psnpr Pemenue 3anau 4 6
dyphbe.
Bcero: 68
4.4. JlabopatopHble 3aHATUS
Tembl 1a0G0OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEICHBI B Ta0IHIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne
/o

HaunmenoBanne 1abopaTtopHbIX padboT

TpynoemMKkocTsb,
(gac)

IIPaKTUYECKOU | pas3zeia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

VY4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpoBaHHE/ BBEITIOJHEHUE KYPCOBOH pabOTHI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Buel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0OIUIIEe 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrosTensHo# paboTh Bzzzo’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
N3ydeHne TeopeTHuecKoro MmaTepuania 16 8 3
nucturnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 12 6 6
ycneBaemoctu (TKVY)
Homamnee 3aganne (/13)
Kontposabnble pabothl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 16 8 8
arrectanuu (I1A)
Bcero: 44 22 22

5. IlepeueHb yueOHO-METOINYECKOTO 0OeCTIeUeHUs
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENIbHOW paboThl 00yJaromuxcs yKa3aHbl B
.. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3AAHUIN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBEIEeH B TadauIe 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpaduyeckas ccpika KonnuecTtBo
URL aapec IK3EMILISIPOB B
o6ubnmoreke
(kpome
AJICKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 HWHTErpajibHOE ucuuciieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennumansHoe u 145
1134 MHTETpalbHOE UCUHCIIeHue: yueOHoe mocobue. T. 2 /
H. C. ITuckynos. - 3. crep. - M.: Unterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. luddepenunanpoe u 237
1134 UHTETpabHOE HcuncieHus: B 2 T.: yuebHOe mocodue
JU1sl CTyIeHTOB BTy30B M.: UHTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no kypcy 165
Bb50 MaTeMaTHYECKOTO aHau3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-e u3n., nepepad. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Briciias matematuka. Psaapl: yuebnoe nocobue / FO. 167
I'96 A. I'ycman, C. I1. [Tombrtkus, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO OBC Jlaus
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlannw, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsy I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlansb, 2008. - 464c.
https://e.lanbook. | C6opHuK 3ama4 0 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. uddhepeHupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMy aHaiuzy. Tom ObC Jlanp
https://e.lanbook. | 2. MuTerpanst. Psasr: yue6. mocobue / JIJI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Matemarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. banuieikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4ecKkoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. Apamanosuu. - CII06.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTu4ecKOMy aHaIHU3Y. - 3bC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaTreMaTu4yecKuil aHaau3 B 3a1a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusix. / C.B. 3nobuna, JI.H. [Tocunensckasi.



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377

- M. : ®uszmariaut, 2009. - 360 c.
Bypkosa E. B. Maremarnyeckuii ananus. / E. B. OBbC Jlanp
bypkogsa, O. A. lllymepuna. - Kpacnosipck: Cubl'yY
nM. akagemMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepennnanbubie 100
ypaBHeHus: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
muddepeHIaTbHBIX YPaBHEHUH 7151 peleHUs
NPUKIIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.I1. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

Aradonos, C.A. luddepenunanbupie ypaBHEHHS / OBC Jlanb
C.A. Aradonos, A Jl. 'epman, T.B. Mypatosa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremarnka
B TEXHUYECKOM yHUBepcurere; Boin. VII).

Kabxko, A. I1. Tuddepennmanbubie ypaBHEHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. YUmwxkoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeyeHb AINEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIIEKOMMYHUKAITUOHHOM ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAMOHHONH ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp DIEKTPOHHBIX 0OpPA30BATENBHBIX PECYpCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO1mIepoccHiCKHii MaTeMaTHIECKHIA MOPTa
http://e.lanbook.com/view IBC «JlaHby»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevueHp MPOrpaMMHOTO OOECIEUYCHHSI, HCIIOIB3yeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOrPAMMHOTO OOecTieueHus pecTaBieH B Tadbmuie 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s
Neo /it HaunmeHnoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4. Wolfram Mathematica

8.2. IlepeueHp UH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo AUCITUILIHHE

[lepeuenr uCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.


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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Ui NPaKTUYECKUX 3aHATUN

10. OueHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB I IPOBEICHHS POMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopup

— oOyyaronuiicss TIayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOLLIO»
<«BAYTEHO»




Og_eégjii ?{ﬁiﬁiﬁm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepuall,
10 CYIIECTBY H3JIaraeT €ro, OMHPasCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JUTEPaTYPHI,
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HaIlpaBJICHUS,
— c1abo apryMeHTUPYeT HayYHbIC TTOJIOKEHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTtepuaa;
— JIOMyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYOBJICTBOPUTEITHHOY .
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPABIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXXET apryMEHTHPOBATh HaYYHBIC MTOJIOKEHUS,
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.
10.3. TunoBbie KOHTPOJIbHBIC 3aJIJaHUS UJIM UHBIC MAaTCPUATIBI.
Bormpocs! (3amaun) ais sK3aMeHa IpeIcTaBlIeHbl B Tadmie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.¥.2
1. Bsruueauts npegen lim ——— - OIIK-2.B.2
w—oo X F2x—8 TIK-2.3.1
I1K-6.3.1

OTtBet: 3

2. Bpraucnuts npeaen lim =———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0€CKOHEYHOCTH

6. Berumciuts npegen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBeT: 0€CKOHEYHOCTH

8. Beuncants npezen lim ————

Otget: 7/6

Ko &%

x—+ oo DX

Ko =%

T "

¥—+pg OX"T T/KTZ

w——2 X

x—+on  2x- +Ex—132

oy
ZX




. xF—ExT+Ox—4
9. Bprumcauts npenen lim ——

K=+ 00 x-—Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOZIOM JIeJIeHUs Ha OOJIbIIYIO CTEIIEHb NEPEMEHHbIX ?
lim s
a) x—0 x“+2x
b) lim :\_é_f
x—3 2K —/XTa
. 3x’-ax—4
c) ,l,l_l.l} 2xi-3x—2
d) lim———
=3 <X —oX—a
1,2
. xT-Ix"-x+2
e) ,l,ljlfl Ixi-Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHOW B TOYKE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKM X0 M
lim f(x) = f(x,)
XAy
Yemy paBHa CyMMa KOHEYHOI'O YHCJIa OECKOHEUHO MajbIX (QYHKIUH? OIIK-1.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIM —
3T0 PyHKIMSA OECKOHEYHO MaJIast
Teno aBwxkeTcs Mo 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTh V(t) B OIIK-1.3.1
MOMEHT BpeMeHH t =17 3amummre Homep BEpHOToO OTBETA. OIK-1.¥.1
1) 6
2) 4
3) 10
4) 15
Otser: 4)
1) BsruucnuTe npou3BOAHY0 QyHKIMH ¥ = ¥~ + 47 VK-1.B.2
OIIK-1.V.1

Oreer: 2x + 4%In4

2) Bepno mu yrBepkaceHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

Otser:
IIpaBuniaa nud¢epeHnnpoBanust MOTYT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)

2. (U(X)xv(x))'=u"(x)xVv'(x)




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

[ o

®opmyaa Ne4 kak pa3 m o3HauaeT, uytTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUIMA paBHA CyMMe NPOM3BOAHBIX ITHX
byHKumii.

1) BblumCIMTE NPOM3BOAHYIO BYHKIMH V = X ° - 4%

Oreer:v = x - 4% (2 + xin4)

2) Bepno nu yrBepxuenue: «[IponsBoHast MpoOU3BECHUS IBYX
muddepeHUpyemMbIx QYHKINH paBHA TPOU3BEACHUIO TPOU3BOTHBIX
9TuX QyHKIUKE». OTBET apryMEeHTUPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna qud¢gepeHUNpPOBaAHUSA MOTYT OBbITH 3aIIMCAHBI:

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

N

. (U)EV(X)) =u’ (X):V'(X)

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

[ o

w

®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousseaeHus: AByX 1u(depeHunpyeMbixX pyHKIHIA, OHA He
COOTBETCTBYET NPUBEIEHHOMY B YTBEPK/IE€HUHU TEKCTY.

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

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUpYHTE CBOM OTBET.

-

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

N

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

v (x

w

OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus ABYyX Au(pPepeHunpyemMmbiX QyHKI U MPOU3BOAHAA
NPOU3BeACHUS BbIYHNCAAETCH 110 opmy.Jie:

(U()-v(x))"=u(X)-v(x)+u(x)-v'(x)

OIIK-1.V.1
OIIK-2.B.2
[IK-2.3.1
[1K-6.3.1

[TpaBuna nuddepennmponanus. [IponzBoaHas ciokHONW QYHKINH.
3ananue 1.
1) HaiimuTe npou3BoAHYI0 (PyHKIHH

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO60CHYIiTe Balll BHIOOP.

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




Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) »

bx—-2

2) HazoBwute kakoe-1u00 U(ppoBOe CPEACTBO, MPUMEHIUMOE IS
peurenus qaHHou 3agadn. OO60CHYHTE BaIll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoii 3agaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHUEM.

3agaHue 3.
1) Haiimute npou3BoOIHYI0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

(In(7x— 4))2
2) HazoBure kakoe-1160 1iuppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHOM 3agaun. OGOCHYHTE Balll BHIOOP.

Otger: K ungpoBsim cpeacrBam, KOTOpbie MOIYT ObITH IPUMEHEHbI
JUISl pelleHus JaHHoi 3agaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOK/ICHHEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-nu6o nudpoBoe cpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

Otser: K ungpossiM cpeacrsam, KOTOpbie MOI'YT ObITh IPHMMEHEHBI
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JUIsl pellieHust JaHHoi 3aga4um oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrieuyeHue, BKJIOYamee 00Jb110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
1) Haiigute npou3BoIHYIO (QYHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHIUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl penieHus JaHHoi 3amaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJao4valliee 00J1b10i HA0op
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

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

2,/2—6Ein(T+4

NPOM3BOAHOM QyHKIMM y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BpIpa:keHHe SIBJISIETCH NPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3TO 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

,‘,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTerpaJ

._,v:

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

OIIK-1.B.1

11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKIuT y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrtBet: y=3Xx-4

OIIK-1.V.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

3amaua MOXeT ObITh pelieHa JByMs crocobamu. O6ocHyiTe 00a

croco0a perieHus.

Orser: IlepBblii c10CO0 0OCHOBaH HA ONPeEICHUN KACATeIbHOM K

rpaguky GyHKIUN — ITO 001asi TOUKA rpaduka pyHKunm u

NPSAMOM, SIBJSIIOIIEHCSH KAacaTeJbHOM, T.e. HY’KHO PelIUTh CUCTEMY
Ly =x" -2

YPaBHeHHUI1 Yy =3xr—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OX0AMMO CPABHUTH 001IIee

ypaBHeHHe KacateabHoil ¥ = ¥(x,) + ¥ () (x— %) u y=3x-4

OIIK-1.B.1

13.

[Tycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(X). O6e

YK-1.3.2
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byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe B Touke (Xo, Yo). Uemy
paBEeH yroJ MKy KpUBBIMU?
OtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIAY KAcaTeIbHBIMH K MPSAMbIM,

g lxg ) —F (xp

NPOBEIEHHBIMHU B TOUKe (X0, Yo)u  tg(e) = 147 (x) 5/ (x
R | B ]

14.

[TycTh mostOKeHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMy paBHa CKOpPOCTb TOYKU? BhIMUIIMTE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIII S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# Mpou3BoaHoM GyHKimu S(t)

b) Ckopocts Touku paBHa auddepenimany Gyakuun S(t)

OrtBeT: a)

OIIK-1.3.1
OIIK-2.B.2
ITIK-2.3.1
[1K-6.3.1

15.

[Tycte ¢ynknus y = f(x) 3amana Ha untepsaie (a, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uHTEpBase (a, b).

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

YK-1.3.2

16.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha mHTEpBaje (a, b).

OtBet: Ecin BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JJI BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepBaJe.

VK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (3, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
OrBer: Eciin Bropasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEIBbHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepPBaJie.

YK-1.3.2

18.

Ilycts muddepennupyemas pynkuus y = f(X) 3a1aHa Ha UHTEpBaJIe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonnas pyHkuu y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 9TOU TOUKE (PYHKIUS UMEET MaKCUMYM?

OrBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJe (a, b) npousBoanas
¢Gyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHMMYMa HJIM Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHAA (PYHKIMH J0KHA MEHATDH 3HAK C IUIIOCA HA MUHYC.

VK-2.B.2

19.

Kakas npsiMasi TMHUS Ha3bIBA€TCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortser: IIpamMas TuHAS M HA3BIBAETCH ACHMNITOTOH rpadguka
¢yukuuu y=f(x), ecaau paccrosinue d or Touku M, Jieskaieil Ha ITOM

YK-1.3.2
OIIK-2.B.2
[K-2.3.1
[1K-6.3.1




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
YAaJIeHUH 3TOI TOUYKH MO rpaguKy OT HAYAJIa KOOPANHAT B
0€CKOHEYHOCTb.

20.

BepHo 11, 4TO BRIpOKEHHE
5 2 2
—xT——x"+-x
4 37 5
SBnsercst pemenueM | (5x* — 2x° +vx?)dx ? OtBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.
OTBeT: BhIpaxKeHue
5

5 2 3,2 2
X —Ix Tt 5 siBJIsleTCS peleHueM

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1Jist 0TBETA HA 3TOT BOMPOC MOKHO B35ITh HHTErPaJ
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

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

5 o4 2

T€ —X ——X
4 3

Bropoii BapuanTt !)eme}mﬂ: B3MITh IPOU3BOAHYIO OT
4 2 3

5 2 2 N
X X toxa+t 5, IPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE

5 . 2 =
;x“ - Exg +-x7+5 SBJSETCS pelleHneM HHTerpasa.

OIIK-1.B.1

21.

1. BeIuuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:

il

N 3 1 P
J (Vx*+3x° —5;—=)dx

Vs
OTtBer:
3 : 3 L
Exi +—x*—20a74+C

3. BbluncauTh HeomnpeeEHHBIN HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BoluncnuTh HeolpeaeaEHHbI HHTETpall:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

YK-1.¥.2
YK-2.V.1




OTBeT:
5

0,5x* 1+ 0,8x 1L C
5. BwruuciauTe HeonpeneaEHHbBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo1bI HHTETPUPOBAHKS: METOJT BHECCHHUS 1O/ 3HAK AuQdepeHnaia
U MCTO/ 3aMCHBI nepeMeHHofzi I/IHTGI”pI/IpOBaHI/ISI.
1. Bsibepure METOA MHTErPUPOBAHMS U BBIYUCIIUTE UHTErPAl.
YKaKUTE KaKOH METOJ MHTETPUPOBAHUS TPUMCHSLIH:
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MOJI 3HAK
auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. BriOepute MeTO MUHTETPUPOBAHUS U BBIUMCIINTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
Zarctg(x*)+ C
Mo:keT ObITH MPUMEHEH KaK METO BHECEHHUS MO 3HAK

Au(pepeHnnana TaKk U MeTOJ 3aMeHbI IIepeMeHH oI
HHTErPUPOBaHUS.

3. Bribepure MeTO MHTETPUPOBAHUS U BHIUMUCINTE UHTETpaJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHNSI IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
UHTErPHPOBAHUS.

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIYUCIUTE UHTETPaJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J dx
Vxcos? (Vx)
OTBer:

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




2tg(\x)+C
MozkeT OBITH IPMMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErPUPOBAHMNS.

5. Bribepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
VYKaKuTe Kakoi METOJ HHTEIPUPOBAHUS IPUMEHSIIN:

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

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

23.

3aganue 1.

1) BbIYKCIUTH, IPUMEHUB METO MHTEIPUPOBAHUS IO YACTSIM:

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyiiTe Balll BEIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.
1) BbraucnnTh, NpUMEHUB METO MHTETPUPOBAHHUSI 110 YACTSIM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOIYT ObITh NMPUMEHEHbI ISt
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK) HA NOAN0OTOBKY HWHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.
3ananue 3.

1) BBIUMCIHUT, TPUMEHUB METO/l MHTETPHUPOBAHHUS TI0 YaCTSIM:
J xlnxdx
OtBer: 0,5x (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 MH(POBOE CPEACTBO, MPUMEHUMOE IS
pemieHus qanHou 3agaun. O60CHYyIiTe Balll BEIOOP.

VK-2.V.1
YK-2.¥.3
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OTtBet:

K mudpoBbsiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOAT0OTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BelunciuTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHo 3anaun. OO60CHYITE Balll BEIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHbI ISt
peleHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciInTe ONPEICICHHBIN HHTETPA:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Ball BBIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee 00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4YHCJE CUCTEMY KOMIbIOTEPHOM
ajireOpbl, OPHEHTHPOBAHHYI0) HA TMOArN0OTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtrBer: 2

YK-2.¥.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

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOIYT ObITh NPHUMeEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONMPOBOKICHUEM.

3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOIYT ObITh NPHUMEHEHBI sl
pelieHusi JaHHOW 3amayd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJOYawinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi aHHOM 3agauyd  oTtHocuTcsa Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
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3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETpal:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Balll BEIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOPble MOTYT ObITh NMPHUMEHEHBbI JJIs
pemieHusi JaHHOM 3amaum  otHocuTcsn Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMAaTHYeCKHX (PYHKIHIA B TOM YHCJI€ CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB € BHIYHCJIEHUSMH H BU3YAJIbHBIM COMPOBOXKIEHHEM.

25.

1. TlpounTerpupyiite TPUrOHOMETPHUUECKYIO (HYHKIIHIO

( Ccosx dx

OtsBer: 0,5

2. TlpouHTETrpupylTe TPUTOHOMETPHUUECKYIO (DYHKITHIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

YK-2.¥.3
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( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas yHkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) W ITOT mpeaes paBeH
M- J"’!:
3HAYEHHUI0 (PYHKIUH Z B TOUKe M
27. | Kakas u3 dopMyn cootBercTByeT auddepeHmany GyHKun y=e<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2
OIIK-1.V.1

o dz A=
1. Haiigure yacTHBIE IPOU3BOHEIE b GyHKIIHH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—Ty)+*7(2—x*y")+sin(3+ 8x— 7y)7x°y*
(2 —x%y7)?

o =z =
2. Haiigute 9acTHbBIE MPOU3BOIHBIC .U - GbyHKIIIN

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y°
(2 —aty")?

o dz A=
3. Haiinure yacTHEIC IPOM3BOAHBIC _— M —— (QYHKIMK

sin(1l+4x — 3y)

34 _x.i_.,._.?
cos(i+dx—3y)ed( S—x‘:}' ! ]‘5‘!‘?!':’.1.—41‘—3}':le}' !

Z:

OTtBeT:

e DY

|'3—x:_1,.-' |




—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»*
|:3 1 xzt},?jz

o =z  g=
4. Haiinute yacTHBIC MPOU3BOIHBIE .1 = byHKIHHA

_ sin(7 +4x —7y)
B B

= =
3 —xy
cos(7T+4x—Ty) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b

I.S—J.']}'E]‘
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°

(3 — x?y®)?

OTtBeT:

o dz A=
5. Haiinure yactupie npousBoanse _— 1 ——  (QyHKuun

_ sin(5 + 8x — 5y)
B £

e .
3 —x%y
ros(5+8x—53)+8(3—x 3" )+ sin(5+8x—-55 1427 y"

(3—2%y6)

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

OTtBer:

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpaskeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npeacTaBisieT coboi quddepeHnnan HekoTopoi GyHKIMU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
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) 310 yacTHasi npou3BoaHAasi PyHKIUHA U(X,Y,Z) O Z.

VYK-1.B.2
OIIK-2.B.2
[IK-2.3.1
[IK-6.3.1

30.

Kakast Touka Ha3pIBAETCS TOYKON MakcuMyMa GyHKIuK = = f(x; v]9

OtBer: Touka (¥;; ;) HA3bIBAETCS TOYKON MaKCHMyMa (PyHKIIHH
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; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

OIIK-1.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo
HarpasJIeHHIo K Touke M(2,6)

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiitn mpon3BOaHYIO GYHKINN

flo,v) = (7 —x"+ 297" —x~'%*) B rouke K(1,1) 1o
HaIpasJIeHHIO K Touke M (4, 3)
-280

OT1BeT: —
vi13

YK-2.V.1
OIIK-1.V¥.1




3. Haiitu npou3BoaHYyIO QYHKIUU

fle,v) = (7—2x7+ 2y —x¥»™1)* B rouke K(1,1) no
HamnpasJeHuio K Touke M (5,2)

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (HYHKIIHIO

T |

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

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHYIO QYHKINU

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

380
OT1BeT: —
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE IKCTpEMyMa
nupdepenHpyeMoil QyHKIUM ABYX MEPEMEHHBIX Z = f (x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YaCTHbIE IIPOU3BOAHBIE B ITOi
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBaeTcs He00XO0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

YK-1.3.2

33.

Kakoe ypaBHenue HazpiBaercs iudpepeHnnanbHbpIM ypaBHEHHEM
MEpPBOTO NopsiKa?
OtBer: /(u¢pdepeHunaIbLHBIM  ypaBHEHHEM IIE€PBOro IMOPAAKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,¥') =0,

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

OIIK-1.3.1

34.

B kakom ciydae ¢pyukius y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audhepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIIUM HHTETPAJIOM)
AuddepeHINAIBLHOIO yPAaBHEHHS NEPBOIo MOPSIAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;

0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

OIIK-1.3.1
OIIK-2.B.2
[IK-2.3.1
[1K-6.3.1

35.

SBnsercs mu GpyHKupsa x- + y* — 2x = € 0GUIUM peleHneM
miuddepeHnmansHoro ypapuenus X+yy' = 1?2

Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, nomyuaem paBencro:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C spJasieTcsi OOIMM peleHneM
Au(pPepeHnaTBLHOI0 YPABHECHUS.

VK-2.V.1

36.

Haiigute obuue pemenns nuddepeHnanbHbIX ypaBHEHHH,
MpeACTaBICHHBIX HUKE. HazoBuTe kakoe-1mbo 1mudpoBoe CPeacTBo,

OIIK-1.V.1
YK-2.¥.3




KOTOPOE MOKET OBITh TPUMEHEHO JIJISl PEIICHUsI TaHHOMW 3a/1auH.

OtBer: y =In|x| + C

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

2. y' =2
a8
OrBer: ¥y =5In|x| + €
Oxanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS
Wolfram I\/Izl;lthematica

v

3_ y =—
N 3x

OtBer: y = % In|x| +C

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

OtBer: ¥ = 7 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOI'YT 6LITL NMPUMCEHEHBI
JUIs pelieHus JAaHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

5. y' =2
a8
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIeHus JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica

6. y' =2

OtBer: ¥y =9Inlx| + C

OnHum u3 nndpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH

Wolfram Mathematica

12
1. y'==
X
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pemeﬂml lIaHHOﬁ 3a)1alm, OTHOCHUTCH
Wolfram Mathematica
2. y'=2
. ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
JJIA peme}mn lIaHHOi;I 3a)1alm, OTHOCUTCHA
Wolfram Mathematica




OrBer: y =17In|x| + C
OL[HI/IM n3 III/Id)pOBLIX CpeacTB, KOTOPbIC MOFyT 6LIT]> leI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
27

4, y' ==
s

OrBer: y =27In|x| + C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

37. | Pemute 3anauy Ko npu HavanbHbix yenoBusx: Y(1)=2 , T.e. Haiiqure | YK-2.3.1
YyacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TPEICTABICHHBIX YVK-2.V.1
HIDKE VK-2.V.3

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y' =2
C ) -
OtBer: ¥y =5In|x| + 2
g
3. y = 3x
OtBer: y = % In|x| +2
—
4, y = .
OrBer: ¥y =7 In|x| + 2
5 ' =%
OtBer: ¥y =3 In|x| + 2
6. ' =%
OrBer: ¥y =9In|x| + 2
7.y =2
C ) .
OrBer: ¥y =121In|x| + 2
8. y'=2
OtBer: ¥y =31In|x| + 2
9. y' =2
OrBer: ¥y =17In|x| + 2
10.v' = =z
X
OrBer: ¥y =27 In|x| + 2
38. | Beimummte HOMep O KOTOPBIM PACTIONOKEH P, [UISI KOTOPOTO He YK-1.3.1

BBITTIOJIHACTCA HCO6XOI[HMBII>1 IIpHU3HAK CXOI[I/IMOCTI/I?




- n®+3
1) Xt

ne+7
-

2) Ln=1gs

n® +4

3) E:m Sn*

“=13n2—2

e RE43
4) Yt

n¥+1

OTtBet: 3)

39.

Kaxue npu3HaKH HCCIIEI0BAHMS HA CXOAUMOCTD TIPUMEHSIOT IS
YHUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMHA qjIeHaMu’?
a) mpusHak /lanamGepa

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

Orteer: a), d)

YK-2.3.1

40.

Ecnu psia cxoauTcesi, TO 4TO MOXKHO CKa3aTh 00 00IEeM UJIeHE 3TOro
psana?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [i1m 11, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCsl

71 —+00
He00X0AUMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
001 YJIeH 1, He CTPEMUTCS K HYJII0, TO PSiA PACXOAUTCS.

VK-2.3.1

41.

Ecnu o0muii wieH psga i, He CTPEMHUTCS K HYJIO, YTO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecan psig cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

f1—+00
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO PSii PACXOIUTCH.

YK-2.V.1
OIIK-2.B.2
[IK-2.3.1
[1K-6.3.1

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO JUIs
TOTO0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJII0, T.e. [im 1, = 0. 3T0 yTBep:KAeHue Ha3bIBaeTCs

7—+00
HE00X0AMMbIM NMPU3HAKOM CXOIMMOCTH psAda, HO OHO HE ABJIACTCH
A0CTATOYHBIM JIJIfl TOI'O, YTOOBI YTBEPKIATh, UTO PHAIA CXOAUTCH. T.e.
PAA MOKET ObITh KaK CXOAAIIMMCSH, TaK U pacxoasaniumMcs.

VYK-1.B.2

43.

=
=] a1

n=13,2_5
UccnenoBath maHHbBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIICIOBAHMS U3 CIIHUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoaumplii npu3HAK CXOMHMOCTH
c) Ilpusnak Kommu
d) Ipusnak lanambepa

Otser: Psig pacxoaurcsi, He BbINOJIHSIETCH HEOOXOAUMBIi

VYK-1.B.2




npusHak — b)

- (In—5)2 -
44. 1. HMccnenoBaTb CXOMUMOCTD psijia 2, = : — YK-1.V.2
lamEs)s VK-2.V.1
OTBeT: cxoauTco
- [4n ’
2. HccnenoBaTh CXOMMMOCTB psijia 20—, Fe——
OTBeT: cxoauTcs
w  (im-3)2"
3. HUccnenoBath CXOAUMOCTB psijia 2o, :_—°t,
Sn—2)6"
OTBeT: cxoaurTcs
4. VccnenoBarh CXOAMMOCTh PAia 3, ———
" [nt+2
OTtBeTt: pacxoaurcs
- [In+3 41
5. HccnenoBarh CXOIUMOCTb psiia 2o .1—;-“
(Im+4)5"
OTBeT: cxoauTCA
- [In-5 2 -
45. | 1) Mcenenosars cxoamMocTs psija e YK-2.B.2
Lamra)a OIIK-1.B.1
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BHIOOP.
-
OtBer: npuMennM npmnak Jamambepa. [ = lim 2L == 1.
3 9
fi— oo O
2\3<1, To psx cxoaurcs. [lpusnak cpapHenus u npusnaxk Komm He
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 B -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— OIIK-1.B.1
" [(m+2)"
OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
Otger: npuMennM npm3Hak Komm. [ = "/a_=4 , T.k.4>1, TO psin
W ’ >
cxoxpurcsi. Heo0Oxoaumplii Npu3HAK, NPU3HAKA CPABHEHUS U
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
- [1n+3 M -
47. 1) HccnenoBarh CXOIUMOCTb psiia 2oy ————— YK-2.V.3
(1n+4)5 VK-1.V.2
YK-2.V.1

OTtser: cxoaurTcs
2) Ha3zoBute kakoe-m1u00 nudpoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacTrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI JIA
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajre0pbl, OPHEHTHPOBAHHYK HA IMOATOTOBKY MHTEPAKTHBHBIX



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.

48. | ITycTh JaH 3HAKOYEPELYIOIMICS Pl 2in=y it,,. Bcau psan, OIIK-1.3.1
COCTaBJICHHBIN U3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MO>XKHO
CKa3aTh 0 3HaKouepeAyronemMcs psiae? Beidepure BEpHBI OTBET.

a) Psan cxomures

b) Psix pacxomurcs

C) Psn cxoautcst abCOTOTHO
OrBer: C)

49. | Ecnu aGCoMOTHBIC BETUYHHBI WICHOB 3HAKOUEPEIYIOIIETOCs Psijia OIIK-1.3.1
2_, 1, yOBIBAIOT U OOIIMA YIEH psAfa CTPEMUTCS K HYIIIO, TO U4TO OIIK-2.B.2
MO>KHO CKa3aTh O CXOAUMOCTH psina? Beibepure BepHBIN OTBET. [IK-2.3.1

a) Psaa cxoamrest I1K-6.3.1
b) Psx pacxomurcs
C) Psa cxomurcst abCOTOTHO
OrtBeT: a)
50. | CreneHnnbie psapl. IHTEpBAT U painyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

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

n=0
Oreer: (—1;1)

2. Haiitu paanyc CXOOMMOCTH psizia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -

n=0
OtBer: R=0,5
3. Haiitu paanyc cXOOMMOCTH psia

Z(Sx}u" =1+45x+25x"+ -+ 5"x" +
n=0
OtBer: R=0,2

4. Haiitu pagnyc cXoAUMOCTH psaja

Z( 1) (3x)" _, 3¢ (3x)° (= 1)"(30)"
1+

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

5. O61macThIO CXOAMMOCTH psla

oo

Z Colx—a)"=Cy+Ci(x—a)+ Colx—a)* ++C,(x—a)”
n=0
SBnsiercs untepsai (2; 4). Halinute ero paguyc cXoAUMOCTH.




OtBer: R=1

51. | CTeneHHOM Al Zn—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 a0COIOTHOM CXOIUMOCTH TOTO Psifia B KAXKIOU U3 OIIK-1.3.1
TOUEK X, TaKuX, uTo|x| = [x,]?

Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBep KIeHUe HA3bIBAETCH TeopeMoii AdeJis.
52. VK-1.¥.2
1. PasnoxuTh MHOTOWIEH f(x) = —x? —10x" —30x — 31 B pan
Teitiopa B OKpECTHOCTH TOUKH ¥ = —2
OTtBet:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Paznoxuth MuOrOwneH f(x) = —x* — 2x* + 5x — 1 B pax

Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

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

Otser:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pasznoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teiiopa B OKPECTHOCTH TOYKH ¥ = —1

OrBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teliopa B OKpECTHOCTH TOUKH ¥ = —2
Otser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Kon

No /1t Tlepeuens BopocoB (3amay) i 3auera / nudd. 3auera
p p (sana4) 1 A VHJIUKaTopa

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOCKTHUPOBAHUS/BBIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyern TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOJIHEHUS! KYPCOBOM paboThI

Ne n/mn ‘ [TprMmepHBIii TepeueHb TeM JUIsl KYpCOBOT'O MPOEKTUPOBAHMSI/BBITTOIHEHUS ’




KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocst

MpeACTaBICHBI B Tabnwmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

AJid IIPOBCACHUA HpOMe)ICYTOqHOfI arrectalun B BHUAC TCCTUPOBAHHUA

(IlpouwnTaiiTe TEKCT, BIOEPUTE NPABUIIbLHBIE

Ne
Kon
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOP
I a
TunoBou BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
C 3x*42x—7 3) 15
ey N D I
Ortser: 3)
(urctpykuus: [Ipounraiite TEKCT, BEIOEPUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

2. | Touko# pa3pbiBa 1) 6 YK-1.¥.2
byHKIIHH 2) 2
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4
SBJISICTCSI TOUYKA Otser: 3)

(uaCTpyKUMS: [IpounTaiiTe TEKCT, BRIOEPUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

3. | IpousBoanas Gpynkimu | 1) 2x - 4% Ind YK-2.V.1
y=x"-4 2) 2x-4*71 OIIK-2.B.2
paBHa 3) x-4%(2+ x) [IK-2.3.1

4) x-4%(2 + xln4) I1K-6.3.1
OtBert: 4)

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE

MIPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

4. | Abcuucca skctpemyma | 1) 8 YK-1.¥.2
q)YHKHI/H/I 2) 0,5
y=8-x"+x 3) 1
paBHa 4) -05

OtBert: 2)

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

5. | [Ipu xakux 3HayeHusix | 1) 8 YK-1.¥.2
aprymenTa (QyHKIUs 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x> -1,5x+5 | OrBer:2)4)




BapHaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)

6. | Boruucnure unrerpan | 1) — ——+ VK-1.¥.2
i dx ] arctgr OIIK-2.B.2
J (1 4+ x%arctg®x 2) 11|mlLrg,1| +C [1K-2.3.1
3) LT T1K-6.3.1
nrctg®x
1
4) oot gx v
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BbIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

7. | Bpruncaure 1) 0,5 (3-8x)05(-8) YK-2.V.1
MIPOU3BOAHYIO 2) 0,5 (3-8x)°5 (8) VK-1.V.2
byHKUIUN
y=(3-8x)%° 3) 0,8 (3-8x)%°(-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[IpounTaiiTe TEKCT, BRIOEPUTE MPABHILHBIC
BapHaHTHI OTBETA U 3AITUIINTE APTYMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETOB

8. | Beruuncure 1) y =25e™>"1 VK-2.V.1
IPOM3BOJIHYIO BTOPOTro | 2) v = &%
nopsiika GyHKIHH 3) v =5e71
y =e™! 4) 25

OTtBet: 3)

(uHCcTpykuys: [IpounTaiite TekcT, BbIOEpUTE
MIPAaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

9. | OGparHoii pyHKIHEH 1) v=x* OIIK-1.V.1
110 OTHOIICHHIO K 2) v=—
q)yIiKHHH 3) ¥v= In x
v =e" sBusercs o
dyHiIs 4) v=e¢

i OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)

10.| ITepBast mpousBoaHAs 1) ckopocTh M3MeHeHHs] (PYHKIHH OIIK-1.3.1
(GYHKIMY TIOKa3bIBaeT: | 2) HampaBiieHHE QYHKIHH OIIK-1.V.1

3) mnpupaieHue GyHKIIHNA

4) MpHUpaleHne apryMmenTa QyHKIuu
OtBet: 1)

(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOEPHUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




11.| Iuddepennman 1) oTHoMICHHIO TpHUpaNieHHs (YHKIIMH K OIIK-1.3.1
(byHKINU paBeH IIPUPALLECHUIO apTyMEHTa OIIK-2.B.2
2) TPOU3BEICHUIO MPpHUpANICHHs QYHKIMH Ha I1K-2.3.1
IIpUpalleHUE apryMeHTa [1K-6.3.1
3) npousBeIeHUIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) npHpanIeHHIO apryMeHTa
OTtBer: 3)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
12.| Beruucnure 9ucio 1) 1 YK-1.¥.2
TOYEK pa3phiBa 2) 2 YK-2.V.1
byHKIHMH 3) 3
__ x+2 4) 0
(x+3)%(x*—4)? | OTBer: 3)
(uHcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Boruncnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-1.V.1
. sin®3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-1.¥.1
KacaTeJIbHOM K 2) yv=4x+3
rpaduky QyHKIHH 3) y=2x—75
y=x3-2 4) y=3x—4
B €0 TOYKE C OTtBer: 4)
abcumccon (uactpykuus: [IpounTaiiTe TEKCT, BBIOEpUTE
Xo= 1 numeer Buj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3nauenne | 1) 0 YK-1.V.2
HPOU3BOJIHOM BTOpOro | 2) -1
nopsiaka GyHKIuu 3) 3
v = sin2x + 4x 4) -4
B TOUKE x = — Otgert: 4)
N (uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C OIK-1.V.1
MEepPBOOOPA3HBIX i 1 7
byHKIK 2) 3xsin3x + 360 s3x +C
f(x) = —xcos(3x) 3) 3xsin3x — éco s3x +C
MMECT B 4) 3xsin3x + 9cos3x+ C
Otger: 1) -
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
17.| Ecnu x omnpenieneHHOMY YK-2.V.1

UHTErpany

1) [




ek

dx
J RTEE L
[PUMEHNUTD
0JICTAHOBKY

x = t%, T0 OH IpUMeET
BHJI

- rb4 tdt
2) 6l o

3) .,li_ P R
-2 tode
4) 6] a ¢
OTtBer: 4)

(uacTpykums: [IpounTaiite TeKCT, BeIOEpHUTE
IIPaBUJIbHBIN OTBET U 3aIIUIINTE APIYMEHTHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.V.1
S(t)=5t>+1, Torma 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBna Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUIIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-1.3.1
IIOCJIEI0OBATEIbHOCTh OIIK-1.V.1
JIEUCTBUN MpU A) mojicTaBUTh 3HaUeHUE BpeMeHu t=5uac B
pelIeHUH 3aJa4u: ypaBHEHHE TIepEMEIICHHS
b) BeIpazuth Bpems B CEKyHIax
Teno nBuxkercs 1o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B3sTh MPOU3BOAHYIO OT MEPEMEIICHUS
S(t)=5t*+1(m/c), uTo6s1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIUHCIIUTH CKOPOCTh B | 3HAUEHHUE BPEMEHH
MOMEHT BPEMEHHU
t=5 uac HyxHO Ortser:
BB/l vnu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U yCTAaHOBUTE
MOCJIe10BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEIOBATEIHLHOCTh OYKB
CcJieBa HaIPaBo)
20.| Ykaxute QyHKIHH, 1) Xu sinx YK-2.3.1
KOTOPBIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X OIIK-2.B.2
x—=0 4) Xwu sin2x IK-2.3.1
OtBeT: 1) I1K-6.3.1
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3AIUIITUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE TTpUpaIIeHNus PYHKINU K YK-2.3.1

MEePEYNCIICHHBIX
MIPEIIOKEHU N
ompesenser
MIPOU3BOTHYIO
dbyHKIMH (KOora
MIPUPAIICHHIE

MIPUPALICHUIO apTyMEHTa
2) oTHOUIEHHS] PYHKIIMU K IPUPALICHUIO
aprymeHra

3) oTHomIeHKE TIpeiena QYHKIUU K aprTyMEHTy
4) mpenes OTHOLIEHHSI PUPAaLeHnsT GYHKIIMT
K NPHPALIEHUI0 APTYMEHTAa




apryMeHTa CTPEeMHUTCS K
HyJ10)?

Ortser: 4)

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

2 cemecTp
[onubiit 1) 2x*ydx + 3x*y dy VK-1.¥.2
muddepeHmman 2) 3xyidx+ Zx ydy
byHKIUHA 3) 3x ydx + 2x3ydy
z=xy* 4) 2x%yidx + 3xydy
paBeH OtBerT: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
VkaxuTe cxonamuics 1) T, L_ VK-2.V.1
YHCIIOBOM PsI
e 2) I,
3) T
4) Eimas
OtBert: 2)
(maCTpYyKIHS: [IpounTaiiTe TEKCT, BEIOCPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
06OCHOBHBa}0mHe BBIOOp OTBETA)
YKaxuTe CTeneHHOU 1) Z5, - L ( x—2)" OIIK-1.V¥.1
psiA, At KOTOPOTO 2) T=,n (x P
unrepsai (0;2) - 1
SIBIISICTCS MHTEPBAJIOM 3) Xi- (I - "
CXOJMMOCTH. 4) oo n(x+2)"
OrtBer: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.2
IPOU3BOJIHYIO T10 2) 6xy
V QyHKIHMH OBYX 3) 6x
MEePEMEHHBIX Z = 3xty 4) 3x*
Otger: 4)
HeoOxoaumpbrii 1) T=, -‘*: —f YK-1.3.1
HPU3HAK CXOAMMOCTH o
HE BBITIOJHEH IS psia 2) Xi= —
- 5n”
3) Eﬂ:lm
OrtBer: 3)

(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

K xakomy Buy
OTHOCUTCS KaXKJIBIA U3
psI0B

1)

4) OYHKIIMOHATHHBIN
pAan

n=1 n3+7




2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH

paa

(—5)"Ln?

R

n=+7

6)ITomoKHUTEIBHBIH
YUCJIOBOU Psif

OtBeT:1)6); 2)4); 3)5)

(mHCTpYKIWMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
cooTBeTcTBHE. K KaxKI0M IO3UIIUN, JAHHOM B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UITUIO B TIPABOM CTOJIOIIC)

7. | Paccuuraiite yacTHYIO 1) 2cos(5x+ 2y) OIIK-1.3.1
[IPOH3BO/IHYIO o= 2) —2sin(5x + 2y) OIIK-1.V.1
9y 3) cos(5x+ 2y)
ymictum _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OtBert: 2)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

8. | Haiigure obGmactp 1) [-4,0) YK-2.V.1

CXO/IMMOCTH 2) (-3,0)
I S 9 (20
4) [1.,0)
OtBeT: 1)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

9. | Haiinure 3HaueHue 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2 OIIK-2.B.2
HepeMeHHbIX 3) 10 I1K-2.3.1
z=2x-y+15 B Touke A(- | 4) 19 I1K-6.3.1
2,1) OrtBet: 3)

(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)

10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) OIIK-1.3.1
NPOM3BOHYIO = 2) —2cos(5x+ 2y) OIIK-1.Y.1

9y 3) cos(5x+ 2y)
OtBet: 1)
(uacTpykuus: [IpounTaiite TeKcT, BbIOEpUTE
MIPaBWJIBHBIN OTBET M 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

11.| Jana ¢pyHKIMS YK-1.¥.2

flx) =e* rorma
niepBbie TpU (OTIINYHBIE
OT HYJIS) WieHa
pa3inoKeHus 3TON
GYHKIUY B psT
Telnmopa B

1) 1—3:{’—3—:{:
2) 1+ 3x+9x°
3) 1—3x+9x°
4) 1—3;(—3—1':

OtBert: 4)




OKPECTHOCTH TOYKH
x, = 0 uMeroT B

(maCTpyKIWMS: [IpounTaiiTe TEKCT, BRHIOEpHUTE
MIPABWIBHBIN OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

12.| Ins dyHKIMH OTBer: VK-1.¥.2
f(x) = e*nepsoie 1+ 3x+ j_.-'l.':
TPU, OTIIMYHBIE OT I . - .
A (ITpouwnraiite TEKCT U 3AlALIMTE PasBEPHYThIi
000CHOBaHHBII OTBET).
pa3IoKEHUs B psij
Teinopa B
OKPECTHOCTH TOUYKHU
x, = 0 uMeroT B
13.| HeoOxonuMbli 1) T= n’+3 OIIK-1.3.1
IPHM3HAK CXOAUMOCTH En=l,3 7 OIIK-1.VY.1
HE BBITIOJHEH IS psijia 2) Zi= s
3) L
4) Timim
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MPABUJIBHBIN OTBET U 3aIHIIUTE aPTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiigute o6macth 1) [0, 4) YK-2.V.1
CXOJIUMOCTH 2) (0,3)
sz, E2" 3 (0.2
i 4) (0.1)
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
15.| YactHas mpou3Bognas | 1) 6 OIIK-1.3.1
1o * (pyHKIUU ABYX 2) bxy OIIK-1.V.1
HepeMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
17.] Yxaxute Tum OtBeThl: YK-2.3.1
nuddepeHIaIbHOTO 1) VYpaBHeHHE ¢ pa3aCISIONUMUCS
ypaBHEHUS NIepPEMEHHBIMU

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

2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHymim
4) VYpaBHeHue B MOJHBIX AuddepeHimanax




OtBert: 2)

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

18.| Ykaxure obiiee OIIK-1.VY.1
penienue 1) y=2m[2x+ 1|4+ C
QG hepeHIMaTbHOTO 2) v=In|2x +C]|
YpaBHEHUS 3) y= 2
(zx + 1)d},+ }r:dx =0 In|Zx+1i|+c€
. 4) y = 3 In|x|

OTtBer: 3)

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

19. VYkaxute yactHoe pemenue nuddepenmansuoro | OIMK-1.3.1
ypaBHEHUs OIIK-1.V.1
v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATLHOMY
ycaosuio ¥(0) = 5:

1) y=4e ™ 45

2) yv=4—x

3) y=3e " +2

4) y=2e" +2

OTtBer: 3)
(uaCcTpyKIMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MTPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

20.| Cpenu nepeuncaeHHbIx 1) (x*+y*+2x)dx +2xydy =0 OIIK-1.3.1
nuddepeHIanTbHbIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3IENSIOIMMHUCS
INEPEMEHHBIMMU OTrBer: 3)

(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBCT M 3aIlIMIINUTC apryMCHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA)

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

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MPEIOKEHHBIX U 00OCHOBAaHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CJIM MPABUIBHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble INpu BbIOOpe oTBeTa. IlomHoe
COBITaACHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHLIfI OTBCT HUJIU €0 OTCYTCTBHUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHEM BBIOOpAa CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmaaeHne ¢ BEPHBIM OTBETOM OIleHMBAeTCs 1 Gayuiom, eciu JOMyIEHb! OMMOKH WK
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3anaHue 3aKpHITOrO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIU
YCTAHOBJIICHBI BCE COOTBETCTBHS (MTO3UIMM W3 OJHOTO CTOJOIIAa BEPHO COIOCTABJICHBI C



HO3UIMSIMU ApYyroro crojbua). [lonHoe coBnaseHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Oaiom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 6amioB

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICGHUE MOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBWJIBHO YKa3zaHa BCS IOcienoBaTelbHOCTh 1udp. IlomHoe coBmazeHne C BepHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIMUOKH M OTBET OTCYTCTBYET — () GaylioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBUIbHBIA OTBET 3a 3aJaHUC
olLlcHUBaeTcs B 3 OaJuia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJAEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH 00Yy4aroIIUXCs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroMUXCsl 10 OCBOCHUIO UCIUITUHbBI

11.1. Meroauueckue yKasaHus JUIsI OOYYalOIIUXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHaaMeHTaNbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAyYyHOro MO3HAHMSA, HOBEHIINX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTaBICHUE O TUCIUIUINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCHUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

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

— TOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBaATENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHHE HEOOXOJMMOro HHTEpeca, He0OXOAUMOTO [l CAaMOCTOSTEIbHOW PaboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCSd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICITH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHI.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd CIalI0oB U
HCIIOJIb30BaHMEM pa3/laTOYHOTO MaTepuaja IpU MPOBEIEHUU KOPOTKUX AHCKyccud 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMAaTHK 0 JUCIUTUINHE.

CrpyKTypa npeiocTaBiaeHus JEKIIMOHHOT0 MaTepuana:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO TMPAKTUUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mporiecca, 3aKJIFOYarOIIascs B BHINOJHEHUH O0YYAIOIIMMHUCS T10]] PYKOBOJICTBOM MPEIIOaBaTe s
KOMIUIEKCa YYEeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NEITEIbHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS I 00YYAIOIIETrOCs SIBISICTCS IPUBUTHE 00YJatOIIUMCS
YMEHUI U HaBBIKOB NMPAKTHYECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuicHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHWM TPH PEIICHUH
KOHKPETHBIX 3a71a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4eOHOi
JUCIHILINHEL

— BBIPpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

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

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTelIbHAad;

— pa3BHBaloOIaf;

— BOCHHUTATCILHAS.

[To xapakTepy BBITIONHIEMBIX OOYYAIOMUMCS 3aJaHU 10 TPAKTHUYECKUM 3aHATHIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMUTENIbHBIC, TPOBOJAMMBIE C IIEJBI0 3aKPEIUICHUs W KOHKPETU3AIUU
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNIbIO MOyueHne HOBOM MH(OpMAaIllMK Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

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

@opMBbI OpraHU3alMH MPAKTUYECKUX 3aHATUN:

- B HHTEpaKTUBHOW ¢opme (pemeHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBbHBIX YCIOBUIA, TPYMIOBbIE TUCKYCCHH);

- B HE WHTEPaKTUBHOU (opme (BBIMOJHEHUE YIPAKHEHUH, PEIICHUE TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckre 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHAJT  MpPENoJaBaTels
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBABISAETCS TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3alayd M TpeiaraeT CTYACHTAM CaMOCTOSTEIhHO
peLuTh 3a/auy, UCIOJb3ys 3HAHHUS, MOJTYYEHHBIE CTYAEHTOM Ha JieKUuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTyIEHT NPaBHIBHO PEIII
3ajady, OH moay4aer 5 6ayuioB. Eciam cTydeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaBaTes, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIGHKH CTYACHTOB (BKJIOYas OLIEHKY
MOCEIaeMOCTH) TepeBoIsATCS B OoHychl (kadectBo) or 0 mo 5 OamioB. Dtu OOHYCHI
n00aBIsAOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHIOBOM CHCTEMBI.




CryaenTam BblaeTcs JOMAallHee 3aJaHUE B BHUJAEC 3a7ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YYaIOUIHICS BBIMOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

Jlns oOyuaromuxcsi o 3a04HO (popme 0OydeHHs, CaMOCTOSITEIbHAs PabdOTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaCT BBICOKHH
YPOBEHb YCIICBAGMOCTH B TIEPUOJ OOYdYEHHS, IIOMOTAaeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckie yKazaHusl JUIsl OOy4aromMXcs IO TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimonHoro oOydenus ['YAIT B cdopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHBIE pabOTHl MO PEHICHUI0 3aJa4 H  OAHH
TEOpPETUYECKUI ompoc (IepeueHb BOINPOCOB JUIsl TECTOB pa3MelleH B «baHke BONpPOCOB» B
cuctemMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
IIPOBEPOUHBIE pabOTHI IO pazjiesiaM Kypca B MUCbMEHHOU (opMe, pacCUMTaHHbIE KAaK Ha 1L1eJo0e
3aHATHE, TAaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBa€MOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IPOMEXKYTOUHOM arTecTaluu (Ipy UCIOJIb30BAaHUN OAJIbHO-PEUTUHIOBOM CUCTEMbI OLICHUBAHMS,
KaX/blii BHJ KOHTPOJS OLEHMBAaeTCs B Oalax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ymabTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX Pe3yJbTaTOB 00YUYEeHHS IO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, TOJIYYCHHBIX 00YYarOIIMMCSl B MPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPa0OTHI, CHOCOOHOCTH MPUMEHSATh WX IS pPEUIeHHUS
MPaKTUYECKHUX 3a]a4d. DK3aMeH, KaK MPaBUIIO, TPOBOJIUTCSA B TIEPHO]I IK3aMEHAITMOHHOM CEeCCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTINYHO», «XOPOIIO», «YAOBIETBOPUTEIHHO,
«HEYAOBIETBOPUTEIHHOY.
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