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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
cnenuaibHoctd  13.03.02  «OnekTposHepreTika W AJIEKTPOTEXHUKA»  HAIMPaBJICHHOCTH
«udposas sueprerukay. Jucnumnmna peanusyercs kadeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN MOJIXO AJISl PELICHHS IOCTABICHHBIX 33]1au)»

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

OIIK-3 «CrocobeH mpUMEHSITh COOTBETCTBYIOIINN (PU3MKO-MATEeMAaTHUYCCKUH arapar,
METO/Ibl aHaJli3a U MOJEIUPOBAHUSA, TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO HCCIIEN0BAaHUS
IIPU pelIeHrur TPOo(hecCHOHATBHBIX 3a7au»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM HCYUCICHHEM, TEOPHEH MpeIesioB U PSAIOB M HX
MPUMEHEHHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, CamMoCmosmenvhas paboma
obyuaroue2ocs.

[Iporpammoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



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 CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH U PEIIaTh
npodeccuoHaIbHBIE 3314l C HWCIOJIb30BAHMEM ammapara MaTeMaTHYeCKOTo
aHaims3a.

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

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibrataMu ocBoeHus OI1 BO.

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

Tabymune 1.

Ta6muma 1 — IlepeyeHb KOMITIETCHIIMN ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

KOMIETEHIUU KOMIIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
YK-1 Cnocoben MI0/IX0J1a JIJISl PELLIEHUS IOCTaBIEHHbIX
OCYILECTBIISATh 3a1a4
nouck, kpurtudeckuii | YK-1.V.2 ymers ocyiiecTBiasTh
aHaJIu3 U CUHTE3 KPUTUYECKHI aHAJIU3 U CUHTE3
Y HHBEPCAILHbIC uH(popManuu uH(pOopMalnH, TOTYYEHHON U3 Pa3HbIX
KOMIIETEHILIUH p ’ PMArtii, yi p
HIPUMEHSTh MCTOYHHUKOB, JUISl PEILICHUs TOCTABIEHHBIX
CHUCTEMHBIN NIOJIXO0/1 3a1a4
JUIS peLleHUs VK-1.B.2 B1aseTs HaBbIKaMH CUCTEMHOTO
MOCTaBJIEHHBIX 3a7a4 | MOJX0Ja JJIsl PELICHUS TOCTaBIEHHbIX
3aja4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTpaHUYEHUS AJIS PELIEHUS MIOCTaBICHHbIX
VK-2 Cnocoben P p
ONPEEIATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAIIN3
3ajJjay B paMKax .
. MOCTaBJIEHHON LM U (POPMYJINPOBATH
MIOCTaBJIEHHOW LIEH
3aJjau, KOTOpbIe HEOOXOMMO PEIINUTh IS
U BBIOMpAThH
ee IOCTHKEHUs
ONTUMAJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIocoObl UX . .
KOMIETEHIINU allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

peLIeHus, UCXOA U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB 1
OrpaHUYEHUI

1EJIbI0 BEIOOpA ONTHUMAJIBHBIX CIIOCOOO0B
penieHus 3aj1a4d, B TOM YUCJE C IIOMOIIbIO
U(POBBIX CPENICTB

VYK-2.B.2 B1ageTs HaBbIKaMu BBIOOpA
ONTUMAJILHOTO CrIoco0a perieHus 3a1au ¢
YYETOM UMEIOIIUXCA YCIOBUM, PpECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanbHbIE

KOMIICTCHIINN

OIIK-3 CnocobeH
MPUMEHSATD
COOTBETCTBYIOIIMI
¢buzuko-
MaTeMaTHYeCKUI
annapaT, METOAbI
aHanu3a u

OIIK-3./1.2 npuMeHsieT MaTeMaTUYECKU
anmapat TeopuH (PYHKIIMUA HECKOJIBKUX
MepEMEHHBIX, TEOpUH (PYHKITUH
KOMIUIEKCHOTO ITIEPEMEHHOT0, TEOPUH
psnoB, Teopuu AuddepeHITnaTbHbIX
YPaBHEHUHU




MOJICTUPOBAHHS,
TEOPETUYCCKOTO U
9KCIIEPUMEHTAILHOTO
HCCIICAOBaHUA ITPU
pelIeHU
npodeccHoHaATBHBIX
3aj1a4

2. Mecro nucuurnHbl B cTpykType OI1
Jucuunimua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
W3YYCHUHU B BBHICIIEH IIKOJIE KAKUX -TIM0O JUCIIUILINH.
3HaHUs, TOJYYEHHbIE NPU HM3YyYEHWHM Marepuana JaHHOW IJUCUUIUIMHBL, MMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpOSITHOCTEW U MAaTEMATUUYECKAsI CTATUCTHKA

3. O0beM u TpyI0eMKOCTb JTUCIUIINHBI
Jannaple 00 o0meM o0beMe TUCIUILUIMHEI, TPYIOCMKOCTH OTACIBHBIX BUIOB Y4EOHOM
paboThI MO TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ansatus (113), 16 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 18 9 9
Camocmosmenvnas paboma, Bcero (1ac) 238 119 119
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.
K3.,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
ks F*) OK3.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIO0EMKOCTH JTUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIITUHBI M UX TPYAOEMKOCTH IPUBEACHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nenr1, TeMBI TUCITUIIMHBI Hexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (dac) | (uac)
Cemectp 1
Paszen 1. Teopust npeaenos 2 2 30
Paznen 2. JuddepeHninaibHOE HCUUCIICHUE 2 2 30
Paznen 3. IHTErpamibHOE UCUUCTICHUE 4 4 59




Hroro B cemectpe ‘ 8 ‘ 8 ‘ ‘ ‘ 119

Cemectp 2
Paznmen 4. @yHKIMH HECKOIBKUX ITEPEMEHHBIX 2 2 30
Paznmen 5. luddepenunanpabie ypaBHEHUS 2 2 30
Paznen 6. Psaasl 4 7 59
Hroro B cemectpe: 8 4 119
Hroro 16 16 0 0 238

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npoeCCHOHATIBHON 1S TETbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIa
Howmep pasznena Haseanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHOBHBIE 25IeMeHTapHbIe QYHKIIH. YUCITIOBBIE MHOXKECTBA. )
Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUICHHOM POCTE apTyMEHTA.
1 TeopeMsl 0 pezenax.

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

Tema 2.1. Onpenenenue npousBogHoi. Ee reomerpuueckuii u
MeXaHWYeCKui cMbici. Tabnuila mporu3BOIHBIX, YacTh 1.

Tewma 2.2. Ilpasuna nuddepeniupoBanus. [IponsBoaHas CroxHOM
dbyHKIMH, TIPOU3BOIHAS 00paTHOM GyHKIMU. Tabinila MpON3BOIHBIX,
4acTh 2 .

Tewma 2.3. TIpousBoaHbBIE BBICHIMX MOPSAKOB. TeopeMbl 0
i depeHHpyemMbIX QyHKIHUIX.
Tewma 2.4. IIpasuno Jlonuransa. @opmyia Teitnopa.

Tewma 2.5. luddepeniman pyHkiuu nepBoro nopsaka. Juddepenmmanst
BBICIIIX MOPSAKOB.
Tewma 2.6. VccnenoBanue GyHKITUH C TOMOIIBIO TPOU3BOTHBIX

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsiit unterpan. CBoricTa
HEOIPEIeNIEHHOTO MHTEerpaia

Tewma 3.2. Tabnuna uaTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
muddepennmana. MeTo1 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tewma 3.3. UnTerpupoBanue no yactsaM. IHTerpupoBaHue panoHanbHbIX
BBIPAKCHUM.
Tewma 3.4. IHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM

Tema 3.5. Onpenenennbiii naTerpai. OnpeaeneHrue u CBOMCTBA.

Tema 3.6. MaTerpan ¢ nepeMeHHbIM BEpXHUM Tipeaenom. opmyna
Hrrotona- Jleiibnuna

Tema 3.7. HecoOGcTBEeHHBIE MHTETPAJIBI

Tema 3.8. IIpunoskenus onpeaeneHHOro HHTerpana

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE IOHSTHS.
HenpepbIBHOCTB.




Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢ynkuuu. YacTHbIe MPOU3BOJHBIE BHICIINX MOpsAaKoB. Popmyina Telnopa)

Tema 4.3. MccnenoBanne (yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOT0 Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OtHOpOoAHbIE MU (epeHIabHbIe YpaBHEHUS [IEPBOTO
MopsiAKa.

Tema 5.2.

5 . JIuneiinbie mudepeHnmanbHbIe YpaBHEHUS [IEPBOTO MOPSIIKA.
VYpasuenue bepnymm. luddepennmranbapie ypaBHEHHUS BBICIIHX
MOPSIIKOB, JIOMYCKAIOIINE MOHMUKEHUE TTOPSIJIKA.

Tema 5.3. JIuneitnsie ogHOpoAHBIE AU(PepeHInATbHbIC YPAaBHEHUS C
MOCTOSTHHBIMH K03(ppunmenTamu. JInHeliHbIe HEOAHOPOIHbIE
muddepeHnranbHble YpaBHEHHUS BBICIINX TOPSIIKOB.

Tewma 6.1. Hucnossie psasl. OCHOBHBIE onpe/ieieHuUs. Psibl ¢
MOJIOXKUTEIbHBIMH YieHaMu. [Tpu3naku Jlanmambepa u Ko

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

Tema 6.3. 3HakonepeMeHHbIE PsiAbl. AOCOIOTHAS M YCIOBHAS! CXOJIUMOCTH
6 CBoiicTBa abcomoTHO cxoasuuxcs psaoB. [Ipusnak Jleitonuna .

Tema 6.4. ®ynkiuonanbusie psiabl. O6macTe cxoaumoctu. PaBHoMepHas
cxoauMocTh. CreneHHsle psiibl. THTEpBan cxoaumoctu

Tema 6.5. CBolicTBa CXOASAIIMXCS CTETIEHHBIX PSI/IOB

Tema 6.6. Pagpl Teinopa u Maknopena

Tema 6.7. Pag @ypbe neproguueckoit QyHKIUN

Tema 6.8. Pag @ypbe yeTHON U HEUETHOU (QYHKIIUU

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIUIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

W3 aux
No
Tpynoem | mpakTuue
Ne Tembl mpakTHUECKUX @DopMBI TPAKTHUECKUX . paznena
o . -KOCTb, CKOM
/1 3aHATHU 3aHATHI JIUCLIUII-
(wac) | moAroToB
JINHBI
KH, (4ac)
Cemectp 1
IIpeneinsr
paroHaIbHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 1 1
0ECKOHEUHOCTH U B
TOUKE.
DKBUBaJICHTHEIC
2 OECKOHEUHO MAJILIE. Pemenne 3amau 1 1
Yuciio e.
3 | IlpousBoauble. Pemenue 3anau 1 2




[IpaBuiia
Qg epeHIMpoBaHUs

[IpousBogHas CIOKHON
byHKIIUN

Pemenune 3anau

Tabnuynoe
WHTETPUPOBAHUE

Pemenue 3anau

Burecenue o 3Hak
muddepeHmmana

Pentenue 3anau

3aMeHa MepeMEHHOM.
Huterpuposanue no
4acTsIM

Pemenune 3anau

Wurterpuposanue
palOHaIbHBIX

byHKUIMMA

Penrenue 3anau

2 cemecTp

YacTHble TPOU3BOIHBIC
YacTHble IPOU3BOIHBIE
BBICIINX MOPSAKOB

Pemenue 3agau

10

OkcrpeMyM QyHKITHH
HECKOJIBKHX
epPEMEHHBIX

Pemenue 3agau

11

Pewenue

QG epeHIaIbHbIX
YpaBHEHUI [IEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEIICHMUS.
Asronomusie 1Y, 1Y ¢
pa3/IeJICHHBIMU U C
Ppa3eNSIIOIIMMHUCS
NepeMEHHBIMU
Pemienne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y KoTopbie MOXKHO
MIPUBECTHU K
OJIHOPOJTHBIM
JIuneinbie
muddepeHIManbHbIe
yYpaBHEHUS NIEPBOTO
nopsiaka. Y paBHEHHUS
bepnymm

Pemenue 3agau

12

Huddepennunanbuble
YpaBHEHHSI B TTOJTHBIX
muddepeHnmanax.
WNHuTerpupyronmi
MHOXHTEJIb.
Huddepenunanbabie
YpaBHEHMSI BBICIIIMX
HOPSIAKOB,
JIOITyCKAOINe
HOHMKEHUE MOPsIKa
JInnelinble

Pemenue 3amau




HEOJHOPO/IHBIC

g depeHImaIbHbIe
YpaBHEHUS C
ITOCTOSIHHBIMH
kodpurmenTamu
Psnel ¢
MOJIOKUTEILHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko
Psnrwl ¢
MOJIOKUTEIEHBIMU
YJIeHAMHU U

14 | 3HaKomepeMeHHbIE Pemtenue 3amau 1
panel. Heo6xomumprit
MIPU3HAK U MPU3HAKH
CpPaBHCHHSI.

15 | CreneHHbIe psibl Pemenue 3amau 1 6
Psaner Teitnopa u
16 | Maknopena. Pspr Pemtenue 3amau 1 6
Dypse.

13 Pemenue 3amau 1 6

Bcero: 16

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEICHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
No TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
HaumenoBanue nabopatopHbix padboT pyA - | TP pasil
n/m (uac) MOATOTOBKH, | JHCLHII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYIOEMKOCTh NMPUBEICHBI B TabuIie /.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

o Bcero,
Bux camocrositensHOM paboThI qac Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana
- p P 60 30 30

nucturnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 60 30 30

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3) 30 30

IToaroroBka K mpoMexXyTOYHOU

arrectanuu (I1A) 58 29 29
Bcero: | 238 119 119

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThI 00yUYarOMUXCs [0 JUCHUTUTMHE (MOJIYJIIO)
Y4eOHO-MeTOoIMYeCKUEe MaTepuaibl JUIsl CaMOCTOSITeNIbHOM paboThl 00ydarolmuxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE HcunuciaeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE HCcUuCieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nmocoodue / I'. H.
Bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmirast marematuka. Psasi: yuebHoe mocobue / HO. 167
I'96 A. TI'yeman, C. I1. IlombiTkuH, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : MU3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlaas
com/book/65055 | anamu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MAaTEMaTHYECKOTO 3BC Jlanb
com/book/411 | ananmza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 33124 1O MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. JnddhepeHinpyeMocTsb
/ JLJ. KynpsiBues [u 1p.]. - Mocksa : du3mariur,



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.

com/book/211928

COopHHK 3a/1a4 110 MaTEeMaTHYECKOMY aHainu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psaabr: yue6. mocoodue / JIJI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Maremaruyeckuit ananus. / K.B. ObC Jlanb
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. Kparkuii Kypc MaTeMaTHUECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax U ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmo6una, JI.H. [Tocuriensckasl.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtunueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cubl'y
uM. akagemuka M. @. Pemernéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHHUs: yue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CII16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPaBHEHHIH /IS PEIICHUS
NPUKIIAJIHBIX 33/1a4: yue0.-meToa. nocodue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII6.: T'YAII, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepenunanbubie ypaBHeHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. Mypartoa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | XKabko, A. I1. AuddepennmansHpie ypaBHEHUS U ObC Jlanb

ycroiunBocTh: yueOHuk / A. I1. XKabko, E. 1.
Kotuna, O. H. YUnxoBa. — Cankr-IlerepOypr: Jlans,
2022. — 320 c.

[Iepeuenn

TCHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(pOpPMaLOHHO-
HEOOXOJMUMBIX JUISI OCBOEHUS JUCIUIUINHBI

DIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBeieH B Tabmuie 9.

Tabmuma 9 —

TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

HCpC‘-ICHL QJICKTPOHHBIX O6p2[30BaTCJ'IBHBIX pecypcoB I/IH(bOpMaL[I/IOHHO-

URL anpec

HaunmenoBauue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa

http://mathhelpplanet.com/

Marematnueckuii popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepedyerr mporpaMMHOTO OOECIEUEHHUs, HCIOJb3yeMOr0 MPU OCYIICCTBICHUHN
00pa30BaTeNBLHOTO MpoIiecca MO TUCIUTUIHHE.


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

[TepeueHs UCTIOIB3yEMOT0 MTPOTPAMMHOTO OOecTieueHus npeacTanieH B Tadbmuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus
Ne /i HanmenoBanmne
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW I  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

AyauTopus Uil IPAaKTUYECKUX 3aHATHN

10. Onenounble cpeacTBa A MPOBEICHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl MPOBEICHHSI TPOMEKYTOUHOM aTTeCTAINH

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ayuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKala ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0auibHas mKana PaKTep (bopmup




Or11eHKa KOMITETEHITUHN

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

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

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

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

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeIMATN3UPOBAHHBIX TOHSATHH.

«XOPOIIIO)»
«3aYTCHO»

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

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHU 3HAaHUHN
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyJaronuiics He YCBOMJ 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTepuana;

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

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYIHUPYET BHIBOJAOB U 00001IEHUI.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

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

Ne N ( ) Kog

i epedeHb BONPOCOB (3aj1a4) I HK3aMeHa HHMKaTOpA
Cemectp Nel

1. | Ilpenen ¢pynkuuu. Beruncnenue npeaenos. YK-1.¥.2

1. Beraucnuts npenen lim m OIIK-3.14.2

x—oo X +2x—8

Orger: 3
2. Beuncnnts npezen lim ———

K=*g &

Ortser: 8/5

3. Bemuumcnuts npenen lim ———

¥—+pg <X TaX Tz

OTtger: 3/2




4. Beraucnuts npezen lim —

x—3 2x~ —hx—3

Ortger: - 5/7

5. Bwruucauts npexgen lim "',:

w— 00 =

OTBeT: 0eCKOHEYHOCTEL

6. Boruucnouts npepen lim —;

X——a

Ortser: -3/6 =-1/2

7. Beraucouts npegen lim -

X—+ oo

OTBeT: 0€CKOHEYHOCTH

8. Borumemuts npenien lim ————

OTteer: 7/6
—Bx"+9x—4

wd .
9. Bemuucnuts npexen lim ————

H—+ 00 x-—Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezgen lim ———

Otser: 8/5
Kakue u3 npeacTaBieHHBIX HIKE IIPEIETIOB MOTYT ObITh BHIYHCIIECHBI VYK-1.B.2
METOIOM JIeJIeHUs Ha OOJIBIIYIO CTENEHb NEPEMEHHbIX ? OIIK-3./1.2
a) lim "
x—0 X lroxy
. 2" —4n—6
b) lim ———
x—3 2x"—7x+3
. 3x’-4x—4
lim —————
C) x—oo 2X“—3x—2
. —xT+utE
d) lim T - -
x—3 <K —aXK—a
. x 3—23 z —x+2
e) lim—
o0 Ix“—Tx+2
Otsert: a), C), €)
Kakas ¢hyHKIMS Ha3bIBaeTCSl HETIPEPBIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTcs HeMPepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U
lim £(x) = f(x,)
x—xp
Uemy paBHa cyMMa KOHEYHOTO YHCJIa O0ECKOHEYHO MaJIbIX (PYHKITU? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMH —
3TO0 (PYHKIHSA 0€CKOHEYHO MaJIasi
Teno mBusketcs no 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocTs V(t) B YK-1.3.1

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

2) 4




3) 10

4) 15
Otgert: 4)
1) BblumciIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ + 4% VK-1.B.2
. OIIK-3./1.2

Orser: 2x + 4%In4
2) Bepno mu yrBepxkacHue: «I[Ipou3BoHas CyMMBI IBYX

muddepeHIUpyeMbIX QYHKINUN paBHA CyMME MPOU3BOIHBIX ATHX

bynkuity. OTBET apryMeHTUpyiiTe.

OrtBer:
IMpasuaa nudpPepeHunpoBaHuss MOryT ObITH 3aNIMCAHBI:

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

2. (UC)EV(X))'=u'(X)xV'(X)

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

ulal., ¢ uTxdwlxl—uix)vix

4. () =
®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmbI 1ByX
aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX ITHX
GyHKUMI».
1) BblumCIIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-1.B.2
Otreer:v = x - 4% (2 + xin4)
2) Bepno mu yrBepkaceHue: «I[Ipon3BoaHas MpoOU3BEICHUS IBYX

g depeHupyeMbIX GyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBnia qpud¢epeHnnpoBanust MOTyT ObITh 3aIIMCAHBI:

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

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

3. (U(X)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

ulx), s ulxlwlx)—ul(x)vix

4. ('.":.'n' :I = ..,2 |:.'|.'
®opmyaa Ne3 —310 dopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEP:KI€HHHU TEKCTY.

Haiinute popmyny ¢ ommnbOkoil. ApryMeHTHpYHUTE CBOM OTBET. YK-2.3.1

OIIK-3./1.2

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

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




OTtBet: omuodka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus

npousBeaeHus IByX AupdepeHunpyemMbix GyHKIUI MIPOU3BOIHASA

NMPOU3BeIeHUs BbIYHUCIAsAeTCS 110 opmy.Jie:
(U(x)-v(x))"=u’(X)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [I[ponsBoaHast CI0KHON (YHKIIHUH.
3ananue 1.
1) Haiinure nmpou3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

Otser:

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

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

3agaHue 2.

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

bx—-2

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

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTH4eCKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajnre0Opbl, OpUEHTUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

—24 7

Tx—4

#In(7x— 4) + 6tg(7 +4x) *

S
cos” (7T+4x

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

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



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

OtBer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh IPUMEHEHBI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHCJIE€CUCTEMY KOMIIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIECHHEM.

3ananue 4.

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

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

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

3agaHue 5.

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

—20sin(3 +4x) +

3

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

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajare0pbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHbBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

10.

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

“yl = =10 R 3

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

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HEONpeaeIeHHbIH
HHTerpaJ
i 1
J £ (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

VK-23.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

11.

3anumuTe ypaBHEHNE KacaTelbHON K rpaguky QyHKIuH y=X° - 2
B €ro TO4Ke ¢ abciuccoit Xo= 1
OTtBer: y=3Xx-4

YK-2.3.1

12.

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

uMmeeT Buja y=3X-4

OrtBet: Xo=1

3amaga MOKeT OBITh perieHa AByMs criocodbamu. O0ocHyiiTe 06a

croco0a pereHus.

OrBet: [lepBblii c10c06 0OCHOBaH HA ONpeAeIeHHN KacaTeJIbHOI K

rpaguky GyHKIHU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

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

ypaBHeHMii =34

IIpu BTOpOM crioco6e peleHusl, HEOOXOAMMO CPABHUTH 00IIee

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

YK-13.1

13.

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

g lxg ) —F (xp

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

YK-1.3.2

14.

[TycTh monokeHue TOUKH MpH €€ ABMKEHUU 3a1aéTcs pyHkuuein S=S(t),
rjae t — Bpems. Uemy paBHaA CKOPOCTh TOUKU? BrIMuiiuTe HOMEP BEPHOTO
YTBEPKIACHHUS.

a) CkopocTh TOYKH paBHA NPOU3BOHOI pyHkunu S(t)

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

b) Ckopocts Touku paBHa auddepenmany Gyakunu S(t)

OrtBeT: a)

YK-2.B.1

15.

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

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

VK-1.3.2

16.

[Tycts pynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBure yciiosue
BBINTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBaje (a, b).

OtBet: Ecin BTOpasi npousBoaHas pynkuuu y = f(x) orpunarenbHa
JJIS BCeX X U3 mHTepBaJa (a, b), To pyHKIusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-1.3.2

17.

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

VK-2.B.2




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

18.

[Tycts nudpdepenuupyemas pynkuus y = f(x) 3agaHa Ha HHTEpBaje

(a, b).

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

Orser: B Toukax 3KkcTpeMyMa Ha HHTepBaJie (a, b) mpoussoanan
byuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. /st Toro, 4To0bl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHAs (PYHKIHMH J0’KHA MEHSITh 3HAK C IUIIOCA HA MHUHYC.

VK-2.B.2
OIK-3.71.2

19.

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

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

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

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

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

5

5 2
St 2,8
4 3

x2+4+5

L b

dx ? OTBeT 0OOCHYITE.

-

. i
Tox T 5 sIBJIsIETCH pPelIeHreM

J (5x% —2x" + x.-"?jdx

JI;1s1 0TBeTa HAa 3TOT BONPOC MOKHO B35ITh HHTErpaJ
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
- = 3 5

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

5B o4 2
T.€. —x' ——Xx
4 3

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

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

Z =
toaz+ 5, MPOM3BO/IHASI PABHA NOAMHTETrPAJIbLHOM

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

YK-2.V.1

21.

1. Borluucaute HeonpeaenEHHbIN HHTETpa:

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

Ortser:

5 2 2 3
—xt——x -2+ C
4 3 5

2. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

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




OTtBeT:
3 3 3 L
—x3 + Ex“ —20x:4+C

5

3. BbIumucauTh HeonpeneEHHBINA HHTETpall:

—_—
i i

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

3¢ 67

—x3i+—x6+0C

8 7

4. BbluncnuTh HeONpeneaEHHbIN HHTETpall:

Fad - "'."_3

X — VX ;

J ——)dx
-x-.:l

OTtBer:
5

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

5. BbruucnauTs HeonpenenEHHbIN UHTErpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
E )]

22.

MeToabl MHTETPUPOBAHUS: METO] BHECEHHUS 0] 3HaK nuddepeHiuana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

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

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

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

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

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

J’ dxdx

VK-2.B.2
YK-1.¥.2




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

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

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

4. BpiOepuTe METOI MHTETPUPOBAHNUS U BBIUNCIUTE UHTETPAIL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

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

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

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

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

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METO HHTETPUPOBAHUS IO YACTSIM:

J X % cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
peuieHus qaHHo 3a1adn. O60CcHyMTe Ball BHIOOP.

OTser:
K uudpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHbI [JIA
pelieHusi AaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4eCKUX (PYHKIMHA B TOM YHCJE CHCTEeMY KOMIbITEPHOH
ajredpbl, OPUEHTHMPOBAHHYI0 Ha TNOJATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

VK-2.Y.1
VK-2.V.3
OITK-3.]1.2



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

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

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

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

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-au00 HH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.
3ananue 4.

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

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

OtBet:
K uudpoBbiM cpeacTBaM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LISl
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecreuyeHue, BKJIIOYammee 00J1b110il Hadop
MareMaTu4ecKux GyHKUM B TOM YHCJIe CUCTEMY KOMIIbIOTEPHOi
ajiredpbl, OPMEHTHPOBAHHYI0 HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIuTe ONPEICICHHBIN HHTETPAT:

-

J dx

0

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

YK-2.¥.3
OIIK-3.11.2



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

OTtBet:
K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

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 JJIs
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbmIOH Hadop
MaTeMaTUu4ecKuX (YHKIHUIA B TOM 4HC/ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

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

OTser:
K mudpoBbiM cpeacrBaM, KOTOpble MOIYT ObITh NPUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.



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

1) Beruucnute onpeaeacHHbI HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-1

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

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

3aganue 5.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

[ean

-1

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

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawiee O00JbIIOH Hadop
MaTteMaTU4yeckuX (YHKUHMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

25.

1. IlpounTerpupyiite TPUroHOMETPUUECKYIO () YHKIUIO

( cosx dx

OtBer: 0,5

2. llpouHTerpupyite TPUrOHOMETPUUECKYIO (PYHKITUIO

( COSY dx

OtBer: 0O

YK-2.¥.3



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

3. IlpoumHTEerpupyiiTe TPUTOHOMETPUIECKYIO (DYHKITHIO

OTtBer:0,25
4. TIpowHTErpUpyiTE TPUTOHOMETPUIECKYIO (QYHKIIHIO

|r siny dx

OtBer: 2

5. TlpouHTErpupylTe TPUTOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(X; V) Ha3bIBA€TCSA HENPEPHIBHOM B TOUKE VK-1.3.2
My (x0;¥p)?
OtBer: ®ynkuust = = f(x; V] Ha3bIBAeTCs HEMPEPHIBHOM B TOYKE
M (x4 Vg ), €cIM OHA ONpe/IesieHa B 3TOM TOYKEe H HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) W ITOT mpeaes paBeH
M—M,
3HA4YeHMI0 (PYHKINHU Z B TOUKe M
27. | Kaxas u3 hopmyn cooTBeTcTBYeT nuddepenuuany GpyHkimun y=e><? YK-2.3.1
a) dy=2e?*dx OIIK-3.71.2
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2

o =z =
1. HaiisuTe yacTHBIE IPOU3BOIHBIE e GyHKIIMA

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

|'2—.r3_1.-'_']‘

=

OTtBeT:

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

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




_ sin(3 + 2x — 5y)

Z

2 —x*y?
Orger: cos(3+2Zx—5y)+Z( 2—.1"}_1.' ! :Irs'liri':EI—Z.r—E_y 24.1"1}' !
I'Z—x'}}"- )
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y*
(2 —x*y")?

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

_ sin(1+4x —3y)

z —
3+ xey’
cos(1+4x—3y)+d(3 —x‘.}' N—sin(1+4x—3y) ij'}' !
Orser: > I
[3+x"y")
—cos(1+4x—3y)+*3(3+x"y")—sin(1+4x— 3y)7x"y*
(3 + 22y7)2
o 8z 8=
4. HaiiguTe yacTHbIE MPON3BOIHbBIE e byHKIIUN
sin(7 +4x —7y)
z= =
3 —x3y®
cos(T+ax—Ty 43— 9" ) sinl T rax—Ty)3x""
OrBer: 3 612
|3 —x ¥ |
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
. dz 8=
5. Haiinure yacTHble TPOU3BOIHBIE e byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x T-L:u 6
cos(54+Bx—5y)+B[3 —x'}}'b |+ sin(5+8x—5y 14.1"1}'5
OrtBer: — 1 6.2
|3—x ¥ |
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°
(3 —x*y®)?
29. | Beimucatp ycioBue mpu KOTOPOM BBIPAKEHUE VK-1.B.2
P(x,y,z)dx + Q(x,y,2)dy+R(x,y,z)dz OIIK-3.71.2
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) Mo
X,
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,y,Z) mo y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.
30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm Z = f(x; v)9 VK-2.3.1

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




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

F6iy) < £(x0:30)

31.

1. Haiitu npou3BoHYyI0 GYyHKIIUH

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

HanpasJeHuio K Touke M(2,6)

—2256

OTBeT: —
V2

2. Haiitu nmpou3BOAHYIO QYHKIUU

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

—280
OTBeT: —
Vi3

3. Haiiti mpou3BoAaHYIO QYHKINU

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

272
OTBeT: —
VAT

4. Haiit npou3BOIHYIO (HYHKIIHIO

T |

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

—1520

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHy0 QYHKIUU

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

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

YK-2.V.1

OIK-3.71.2

32.

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

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

VYK-1.3.2

33.

Kakoe ypaBHeHue HazbiBaeTcs AudepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3biBaomiee X, Y U Y'. OHO MokeT ObITh
3aaHO B OJAHOW U3 ¢opm:
F(x,y,y') =0,

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

VK-2.3.1

34.

B kakom cinyuae pynxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o0mmM perreHreM AudGepeHInaIbLHOro YpaBHEHUS IEPBOTo mopsaka’?
OtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)

YK-2.3.1




auddepeHINATLHOTO YPABHEHHS MIEPBOI0 NMOPSAIKA HA3bIBAETCS
dyukmus y=¢(X,C) (nau ®(x, y, C) = 0), koTopas
a) sAIBJIsieTCs pelieHneM YPaBHeHUs NpH Jiooom gomyctumom C;
0) 11000€e pemieHNe MOKeT OBITH MOJIYYeHO U3 Heé IPH HEKOTOPOM
3HaYeHUH NocTositHHOM C.

35.

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

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

Na, pynkuus x* + y* — 2x = C ABJAsAETCS OOIIMM pelleHreM
AU(pPepeHInaTbLHOI0 YPABHEHU .

YK-2.V.1

36.

Hatigure obmue pemenns quddepeHInaIbHbIX YPaBHESHHH,
MpEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mbo 1udpoBoe CpeicTBo,

KOTOPOC MOXKET OBITh MMPUMCHCHO IJId PCUICHUA HaHHOfI 3aJa4u.
1

OtBer: y =In|x| + C

O}IHI/IM n3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUISl pelieHus JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y' =2
) .

OrBer: Yy =5In|x| + €

Onuum u3 nH@POBHIX CPEICTB, KOTOPbIE MOTYT ObITH PUMEHEHbI

A1 peleHus JaHHOM 3212491, OTHOCHTCS

Wolfram M_athematica

1
!

Loy ==
3__ 3

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUISI pellleHUs1 TaHHOM 3224, OTHOCUTCSI

Wolfram Mathematica
[ 7

Oreer: y =7 In|x| + €
Oanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OBITH IPHMEHEHBI
JJIS1 pelIeHus JaHHOM 321241, OTHOCHTCS

Wolfram Mathematica
3

Oreer: ¥y =3 In|x| + €

OnHuMm U3 Hu@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS

Wolfram Mathematica

VK-2.V.3
OITK-3.]1.2




6. y' =2
o x
OtBer: ¥ =9In|x| + C
OL[HI/IM nu3 III/I(])DOBLIX CpeacTB, KOTOPbIC MOFyT 6]:.ITI> leHMeHeHbI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
1. =2
o x
OrBer: y =12In|x| + C
OL[HI/IM 3 III/I(])DOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHBI
JUIs1 pelieHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
2. y'=2
o x
OrBer: ¥y =31In|x| + C
OI{HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb HpHMeHeHLI
JUISl pelleHusl JAHHOM 3a1a4y, OTHOCHTCS
Wolfram Mathematica
3 'L:r" = E
S x
OrBer: y =17In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOIYT ObITH IPUMEHEHBbI
AJI pelICHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

OI{HI/IM nu3 III/I(])pOBbIX Cpe)ICTB, KOTOpble MOFyT 6bITb l'lpl/IMeHeHl)I
AJIA pemelmﬂ IlaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram Mathematica.

37.

Pemre 3anauy Komm npu HauanbHbIx yenoBusix: Y(1)=2 , T.e. HaliquTe
yacTHBIC pereHus AuddepeHnanbHbIX YpaBHEHUH, TPEICTABICHHBIX
HUXE

5

B |~

OrBer: ¥y =3 In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OrBer: y =9In|x| + 2
7. v'=2
a
OtBer: ¥y = 12In|x| + 2
8. y' =2
£

OtBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beinumimte HOMep 1Mo KOTOPBIM PACIIONOKEH PSI, IS KOTOPOTO HE
BBITIOJIHACTCA HeO6XOI[HMBII>i IIPHU3HAK CXO,I[I/IMOCTI/I?
e RE43
1) 2imes
) Z L L
foe] L
2) ZH: Ln2ia
- o
oo a7
3) Z“: 1 Int-2

e NT43
4 Xt

n¥+1

Otser: 3)

VK-1.3.1

39.

Kaxkue npu3HaKy UCCIIEI0BaHMs HA CXOIUMOCTh IIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMUA yJIeHaMu?
a) mpu3Hak /lanamoepa

b) npasuio Jlonurans
c) merox Kpamepa
d) nmpusnak Komm.

Ortser: a), d)

YK-2.3.1

40.

Ecam psn cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM WiIeHE 3TOTO
psana?

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

71 —+oa
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, ecin
001IMii YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1
OIIK-3.11.2

41.

Ecam oGmuit uieH psaa it,, He CTPEMUTCS K HYIIO, 9TO MOXKHO
YTBEPKJIaTh O CXOJUMOCTH psia?

Otger: Ecam psig cxogurcsi, TO ero 001Mii 4ieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHHe Ha3bIBAeTCs

1 —+0a
HEe00XO0IUMBIM NPHU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, ecin
001IMii YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.

VK-2.V.1




42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO JUIs
TOTO, YTOOBI YTBEPKAaTh, UTO TAHHBIN PSAI CXOAUTCS?

OtBet: Eciin psix cX0QUuTCs1, TO €ro 001U YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

71 —*oa
HEeO0XO0UMBbIM MPU3HAKOM CXOMMOCTH Psi/ia, HO OHO He ABJIsSIETCS
AOCTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSIT MOKET OBITh KaK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

YK-1.B.2

43.

o 5n”

n=13,2_5
HccnenoBaTh TaHHBIN s HA CXOAMMOCTh. BriOepuTe MeTo
HUCCICI0OBAaHUA U3 CIIMCKA:

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH

b) Heo6xoauMpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Kommu
d) Tlpusnak /lanamGepa

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

VYK-1.B.2

44,

- (1n—
1. HCCHGI{OB&TB CXOOUMOCTDB psaaa Ef:l —
=

(G

ra | o

(5 I )

OTBeT: cxoauTcs

- [
2. HccnenoBaTb CXOMUMOCTD psifia 2, -

OTBeT: cxoauTcH

- (In—-3)2
3. Wccnenosarh CXOMMMOCTD PAfia 2w | ——
" =]

(=

OTBeT: cxoauTcH

- [4n
4. VccnemnoBaTh CXOIUMOCTD PAAA 20— 1
o LT

OTBer: pacxoaurcs

o [In+3 4"
5. HccremoBaTh CXOAMMOCTD Psiia 20— l—""__
n=1 110"

=il

OTBerT: cxoauTcs

VK-1.Y 2
VK-2.V.1
OITK-3.]1.2

45.

1) HccnenoBath CXOQUMOCTD PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+

OTtBeTt: cxoaurcst
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.

. n 2
Otger: npuMenum npusHak Jlanamoepa. [ = lim L = ; o TK

fi—roa O

2\3<1, To psa cxoaurcs. [IpuzHak cpaBHenns u npusHak Komm He
MO3BOJISIT OTBETUTh HA BONPOC 3aJaHHS.

VK-2.B.2




46.

- [4n
1) HccnenoBarh CXOAMMOCTD PAfA 2oe ) ————
o I_ e

OtBet: pacxoauTtcsi
2) Kakoii npusnak Bel ucrnonp3oBain. O00CHYiTE CBOI BBIOOP.

Orser: npumenum npusnak Koum. [ = T/a, =4 , 1.K.4>1, T0 paijy

CXO0QUTCH. HeOGX()}II/IMBIi/i NMPpU3HAK, IPU3HAKH CPABHCHUA U

YK-2.3.1

47.

JamamOepa He M03BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

(In+3)4"

1) HccnenoBath CXOQUMOCTb PAAA 2.

=1 (1n+4)5

4501

OTBeT: cxoauTco
2) HazoBute kakoe-1n00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
peureHus qanHou 3agadn. OO0CHYIiTe Ball BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHBI IJIs
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

VK-2.V.3
YK-1.¥.2
VK-2.V.1

48.

[TycTh 1aH 3HaKO4YEpENYOUIUNCS PAJL E:f: yu,.. Ecmu psn,
COCTaBIICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh O 3HaKo4epeayromemcs psae? Beibepure BepHBIit OTBET.

a) Psgcxomutes

b) Psn pacxomurcs

C) Psa cxomurcst abOCOTIOTHO

OrtBeT: C)

YK-2.3.1

49,

Ecnmn abconroTHbIE BETMYUHBI YWICHOB 3HAKOYEPETYIOIIEToCs psiaa
2-, U, YOBIBAIOT U OOIIMIA YIeH PsAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bribepute BEpHBIA OTBET.

a) Psx cxomures

b) Psix pacxomutcs
C) Psa cxomurcs abCOTOTHO

OrtBer: a)

VK-2.3.1
OIIK-3./1.2

50.

CrerneHHbBIC PAABIL. I/IHTepBaﬂ " pagnycC CXOAUMOCTH.

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

Orger: (—1;1)

2. Haiitu pagmyc cXoamMocTu psijaa

VK-1.V.2
YK-2.3.1



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

oo

Z[Ex)” =14+ 2x+4x+ 4+ 2" 4 -
n=0
OtBer: R=0,5
3. Haiitu paamyc cCXOAMMOCTH psija

Z[Sx)” =1+5x+25x%+ -+ 5% + -
=0

OtBer: R=0,2

4. HaiiTu paguyc cXoaUMOCTH psaja

(—1)"(3x)" — 3x [3:(]: (—1)"(3x)"
n+1 B 2 3 n+1

1
OTBer: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercst unTepBai (2; 4). Haiiqure ero paanyc cXoauMOCTH.
OtBet: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKIaTh 00 a0COIOTHON CXOJUMOCTH 3TOTO PsiJia B KAXKIOW U3
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOIUTCS B KAXKI0H ToUKe X, IS KOTOpoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoi AdeJs.
52. YK-1.Y.2
1. PasnoxuTh MHOTOUNeH f(x) = —x® —10x* —30x —31 ppsax | ONK-3.7.2
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MHOTOWIEH f(*) = —x* —2x° + 5x — 1 B pan
Teilopa B OKpeCTHOCTH TOUKH * = 1

OTtBerT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pa3noxkuth MHOTOWIEH [ (x) = —2x° + 14x- —25x + 12 B
psn Teitopa B OKpECTHOCTH TOUKH X = 2

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

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




OTtBert:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIEH f(x) = —2x° —7x° —x +9 Bpsn
Teilsopa B OKPECTHOCTH TOUKH ¥ = —2
OrtBer:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Ta6mumma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3auera

Kon

No i/t Ilepeuens Bompocos (3amay) i 3auera / nudd. 3auera
p P (sanas) 1 upd HHIUKATOpa

V4eOHBIM IJIAaHOM HE NpeaAyCMOTPCHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIIONHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyern TeM Ui KypcOBOTO MPOEKTHPOBAHNS/BBITIOIHEHUS! KYPCOBOM paboThI

Ne /i [IpumepHbIil nepedeHb TeM [l KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOH paboThI

Y4eOHbIM MJIAHOM HE IPEIYyCMOTPEHO

Bompocer s mpoBeleHUS TPOMEXKYTOYHOW aTTECTAllMd B BHUJC TECTUPOBAHUS
npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne
Kon
o/ [IpumepHBIii epeueHb BOPOCOB JIJIsl TECTOB VH]TUKATO
pa
i}
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Boruncnure 1) 1 YK-1.3.2
npeaen 2) 3 YK-2.V.1
. 3x*+2x—J3) 15
R e O
OTtBer: 3)
2. | Toukoit 1) 6 YK-1.¥.2
pa3pbiBa 2) 2 OIIK-
byHKIIUU 3) 1 2.3.1




v x—3 4) 4
) (_:(:—3],!1;11_:( OT1BerT: 3)
SIBIISICTCS TOYKA
[IpousBonHas 1) 2x-4%In4 YK-2.V.1
GyHKIUM 2) 2x-41
y=x%-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)

OTtBert: 4)
Abcuucca 1) 8 YK-1.Y.2
JKCTpEeMyMa 2) 05
byHKIIUH 3 1
yv=8—x"+x |4) -05
paBHa Otger: 2)
Berancinre 1) ———+¢C VK-1.V.2
HHTETpaI arera
- dx 2) Inlarctgx| +C
J (1+ xarctgl?) — m.r;:x +C

1

4) ﬂ?'f‘fﬂx v

Otser: 1)
Berancnure 1) 0,5(3-8x)°(-8) VK-2.V.1
OPOU3BOJIH . VK-1.V.2
@I;Hmm YO 12y 0,5 (3-8x)°° (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) 0,5 (3-8x)%8 (-8)

Otser: 1)
Borunciure 1) y =251 VK-2.V.1
NPOM3BOAHYIO | 2) v =™
BTOPOTO 3) v=75e"1 OIIK-
MopsiIKa 4) 25 2.3.1
GyHKIMN Otser: 3)
y = g5¥1
OO6parHoit 1) v=x° VK-2.3.1
yHKIHEH TT0 2) v = -
OTHOIIIEHUIO K

3) y=Inx
yHKIHIH _
v =g* 4) v=
: OTtBer: 3)
SIBIISICTCS
byHKIISA
ITepBas 1) cxopocTh U3MeHeHUsI PYHKIUH YVK-2.3.1
IPOM3BOIHAS 2) HampaBJIeHUE QYHKIIUU OIIK-
byHKIIUA 3) mnpupaiieHue GyHKIHH 1.3.1
110Ka3bIBACT. 4) IpHpalieHne apryMenTa QyHKIuu

Otsert: 1)




10.| Tuddepennpan | 1) OTHOIIECHHIO MPHPAIIEHUS QYHKIIUH K PHPAIICHUIO YK-2.3.1
¢byHKIMN paBeH aprymeHra
2) TPOU3BEICHUIO MPHUpALICHUS QYHKIIMN HA TIPHPAICHAES
aprymMeHTa
3) mpou3BeneHUI0 POU3BOIHON HA NPUPAIIIEHHE
aprymenra
4) npupaIIeHHIo apryMenTa
OtBet: 3)
11.| Beruncanre 11 YK-1.Y.2
YHCIIO TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
. x + 2| Orser: 3)
T (x4 3 (- 4)?
12.| Boruncnure 1) 0 YK-1.3.1
npezaen 2) 9
 sin®3x 3) 3
lim —= 4 1
Otger: 2)
13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v = 4x + 3
rpaduxy 3) yv=2x—05
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €TI0 TOYKE C
abcruccoi
Xo= 1 numeet BUL
14.| Beruncnure 1) 0 YK-1.V.2
3HaYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
nopsiaKa Otgert: 4)
byHKIIMHN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXkecTBO 1) _Ysin3dx —tcos3x L C VK-2.3.1
epBOOOPA3HBIX + 1
byHKIHH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3kB) 3xsin3x — §CGSSX +C
MMCCT B 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Borunciure 1) VK-2.V.1
UHTErpai OIIK-
" dx 1.3.1
J xilnx 2)

3)




4)

2)
OrBer: 3)
17.| Ecmu 1) [ VK-2.V.1
ONPEAECIEHHOMY L OIIK-
MHTErpaiy 2) 6 [ 1.V.1
B dx Y1 e+l
J 1 Vx+yx 3) | 1 542
MIPUMCHHTD P
[I0JICTAHOBKY 4) 6], 3.2 ¢
x = t% 10 OH
PUMET BUL OtBet: 4)
18.| Teno mBuxercs | 1) 6 VK-2.3.1
10 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Torga ckopocte | 4) 15
B MOMEHT Otsert: 4)
Bpemenu t=1
paBHa
19.| Vkaxure 1) Xusinx VK-2.3.1
byHKIHH, 2) X utg2x
KOTOpEbIE 3) Xwu COoS2X
SIBIISTFOTCSI 4) X u sin2x
SKBUBaJIEHTHBI | OTBeT: 1)
MU Tipu x* — 0
20.| Kakoe u3 Hike | 1) oTHOmEHHE pupamieHns QyHKIUN K TPUPALICHUIO YK-2.3.1
NEPEYHCIICHHBIX | apryMeHTa
IIPEIIOKEHU N 2) oTHOLIEHUS PYHKLIMHU K IPUPAIICHUIO apryMeHTa
orpenenser 3) oTHOUIEHKE Npesena GYHKIMU K apryMEeHTy
MIPOM3BOTHYIO 4) mpenes OTHOIIEHHSI IPUPaLIeHUsT PYHKIMHU K
byHKIIUU NpHUPALIEHUIO APTYMEHTA
(korma Otget: 4)
npupalnieHue
apryMeHTa
CTpEMHTCS K
HYII0)?
2 cemecTp
1. | IonubIit 1) 2x*ydx + 3x7y3dy VK-1.Y.2
nuddepentman 2) 3x*y*dx+ 2x°ydy OIIK-
GyHKIUM 3) 3xydx + 2x ydy 2.3.1
z=xy* 4) 2x*y*dx + 3x ydy
PaBEH OTtger: 2)
2. | YkaxuTe 1) =7, L_ YK-2.V.1
CXOAIIUNCS
e 2) I

YUCIIOBOM Psif




3) 7, —

vm

4) L7

Otger: 2)
YKaKuTe 1) T2, = (x—2)" YK-2.3.1
CTENIEHHOM psif, 2) T, n (x— 2)"
JUTSE KOTOPOTO S -
untepsai (0;2) 3) L= (- 1)"
SIBIISIETCSI 4) i n(x+2)"
UHTEPBAIIOM OrtBert: 3)
CXOJINMOCTH.
Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v dpyskuun | 4) 3Fx*
JABYX OTtBert: 4)
NIEPEMEHHBIX
z = 3x%y
Ecmu V-st0 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOM 3) 8 1.V.1
JUTUHBI 2 4) 16
eauuull, Toraa | Oreer: 3)
UHTErpat
fif, av
paBeH
HeoOxoaumprii 1) 7, 3_‘? YK-1.3.1
NpU3HAK e
CXOJIMMOCTH HE 2) Xo=y 2
BBIITOJIHEH IS 3) T 5 :a:
pana i =1 3;!¢ :2

9 Tl

OtBet: 3)
Paccuuratite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y) OIIK-
MIPOU3BOJHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x+ 2)cos(5x + 2y)
E;yHKHHH Otser: 2)
z = cos(5x + 2y
Boruncnure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpal 3) 05
[ dy [V dx 4) 0,1

OrtBert: 3)
Haiinure 1) [4,0) YK-2.V.1
00J1aCTh 2) (-3,0)




CXOZIMMOCTH 3) (-2,0)
i |9 1O
e OtBet: 1)
10.| Haitnure 1) 5 YK-2.V.1
3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOJHYIO 3) cos(5x+ 2y)
E_'—‘: 4) (5x + 2)cos(5x + 2y)
byHKUIUM .
z = sin(5x + 2y Orser: 1)
12.| Jana q)y}g(HI/ISI 1) 1+ 3x— ;;{3 VK-1.V.2
flx) =e™, 2) 1+ 3x+ 9x? OIIK-
TOTJia TEpPBbIE 3) 1—3x+9x° 2.3.1
TpH (OTJIUYHBIC 3 .
OT HyJIs) YiIEHa 4) 1+ 3xc+ 20
pazIoKeHUs
stoi pyakiuu | OTBet: 4)
B psax Teiopa
B OKPECTHOCTH
TOUKU Xy =0
UMECIOT BU/T
13.| IToBTOpPHBII 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlﬂf dx VI"; dy VI"__ﬁl d#) -1
paBen Ortser: 2)
14.| HeoOxoaumbIit 1) 5= n”+3 VK-2.3.1
TIPU3HAK T el e
CXO/MMOCTH HE 2) Xl
BBITIOJIHEH TSI 3) 7, - 5
psna g
4 T2,
OtgBer: 1)
15.| Eciiu V-»5T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOMU 3) 81 1.V.1
JUTAHBI 3 4) 16
eauHuuel, Toraa | Oreer: 1)
UHTETpal
fif, av
paBeH
16.| Beraucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIN 2) 0,3 OIIK-




UHTErpal 3) 0,25 1.3.1
[Fdx [[Zdy |4 05
! Otger: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0JacThb 2) (0,3)
CXOZIMMOCTH 3) (0,2)
s, =9 0
e OtBet: 1)
18.| Beraucnure 14,5 YK-1.3.1
UHTETpal 2) 0,75
rl 1 2 1 3) 4
Otger: 2)
19.| YacrHas 1)6 YK-2.3.1
MPOU3BOAHAS 2) bxy
no * pyakuun | 3) 6X
IBYX 4) 6x + 3x°
TepPEMEHHBIX Otger: 2)
z=3x"y
20.| 3nagyenue 1) 15 YK-2.V.1
byukmu aByx | 2) 20
HePEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otger: 1)
paBHO
21. VYkaxure Tin audQepeHnnanbHoro ypaBHeHMsI VK-2.3.1
(2x+ 1)y +y=x:
OTBeTHI:
1) VpaBHeHue ¢ pa3aensIOIMMUCS TIEPEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE
3) VYpasuenwue beprysu
4) YpaBHeHHE B MOJHBIX AU epeHiranax
Ortser: 2)
22. Vkaxwute obrmiee perenue auddepeHnaTbHOTO YK-2.3.1
ypasuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2n[2x+ 1]+ C 1.V.1
2) v =In|2x +C|
2
3) ¥y= In|Zx+1|+C
4) v =3Inlx|
OTtBer: 3)
23. Vkaxute yactHOe penenne nuddepeHnnantbHoro YK-2.3.1

ypaBHEHUS
v+ 2y = 4, yoBaeTBOpAIOIIEE HAYATEHOMY YCIOBHUIO
y(0) = 5:

1) y=4e ™ +5




2) yv=4—x
3) y=3e2*+2
4) y=2e"" +2

OtBet: 3)
24, Cpenu nepeunciieHHbIX TuddepeHInaIbHbIX YpaBHeHUN
YKOKHUTE YPABHEHUE C PA3ACIAIONIMMUCS IEPEMECHHBIMMU: YVK-2.3.1
1) (x*+y? + 2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx + 2xydy =0 1.V.1

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

OtBet: 3)

CucTtema OLICHMBAHUS TECTOBBIX 3a/IaHHM:

1 tun) 3agaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOI'O OTBETAa M3 YETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BbIOOpA CUMTAETCS BEPHBIM, €CIIM MPAaBUIBLHO yKa3aHa Iudpa
U TIPUBEICHBI KOHKPETHBIC AapryMEHThI, HWCIOJb3yeMble TIpH BbIOOpPe oTBeTa. [lomHOE
COBIAJIEHUE C BEPHBIM OTBETOM OlLIeHHUBaeTCs 1 OajioM, HEBEpHBIA OTBET WIIM €T0 OTCYTCTBUE —
0 GamoB.

2 tun) 3agaHue KOMOWMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJIBKUX BapHaHTOB OTBETa W3
MPEIUIOKEHHBIX M Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUHUTACTCS BEPHBIM, €CIIH MPABWIBHO
yKa3aHbl MUGPBI U TPUBEACHBI KOHKPETHBIE apryMEHTBI, UCIIOJIb3yeMbIe NMPU BBIOOPE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbl OMMOKU WITN
OTBET OTCYTCTBYeT — () 6asos.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHWE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
NO3ULUSAMH APyroro crosdua). [lonmHoe coBnazeHne ¢ BEpHbIM OTBETOM OlLIEHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIH ero OTcyTcTBHE — () OayioB

4 tum) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJICHUE TOCIICIOBATCIILHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OIIEHUBAeTCs | OayIoM, €CJI JIOMYIICHBI ONMTHOKHM HITH OTBET OTCYTCTBYeT — () Oasuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaCT C OJTAJOHHBIM TIO COJACPKAHWIO W TOJHOTE. [IpaBWIIBHBIM OTBET 3a 3aJaHue
OlLleHMBAEeTCs B 3 Oasa, eClii JOMyIeHa OIHa OIIMOKa \ HETOUYHOCTH \ OTBET MPaBUIIbHBIN, HO HE
HOJIHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommOKu \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaudeckue  MaTepHalbl, OIIpENENAIoNe  IPOLENYpPEl  OLIEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIl, pernaMeHTUPYIOIIMX TMOPSAIOK H MPOUEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMU 00YyJaroUINXCs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIMUXCsl 10 OCBOEHUIO IUCIUIIUHbBI

11.1. Meroauueckue yKazaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MarepHanga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JI0KEeHMe yueOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALHMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCLUUIUIMHBL, METOJAOB HAy4yHOrOo I103HAHMs, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTu 3HaHUs, €€ HpoOJIeMBbl, JAaeT LENbHOE NPEJICTaBICHUE O IUCLUILINHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOIO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPENEIAETCS LIEJIEBOM YCTAHOBKON K KK O KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH pabOThI COBMECTHO € IIPENOJABATEIIEM;

— pasBuTHEe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dUTbhCS METOJMYECKH 0OpadarbiBaTh MaTepuan (BBIACIATH TIABHBIC MBICITH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JAEMOHCTpAalMEed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIUNOHHOTO MaTepuaIa;

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOro
npoliecca, 3aKIIoYaroniascs B BBIOJTHEHUH 00yUJaloIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHUs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKOH J€SITEIbHOCTH.

[enbro MpakTUYECKOTo 3aHSTUS Ul 00ydaloLerocs siBisieTcs NpUBUTHE 00ydaromuMcs
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[1nanupyemble pe3yiabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTaqu3alis 3HAaHUA MpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHME HOBBIMM METOJAaMH M METOJUKAMH H3Y4EHUs KOHKPETHOW yueOHOM
JUCLUIIVHBL,



— BBIPA0OTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUSI TIOMYyYCHHBIX 3HAHUW JUIS
BBITIOJTHEHU S 33/1aHUI;

— CBSI3aHHBIC C MOJIyY€HHUEM HOBOW MH(POPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrneueHrne paluoOHAIBHOTO COYSTAHMSI KOJUICKTUBHOW U MHIUBHIyalIbHOU (OpM 00yUIeHHSI.

O YHKIMY TPAKTUYECKUX 3aHATHI:

— TIO3HaBaTeJIbHAas;

— pa3BUBaloOILasf;

— BOCIIUTATENbHAs.

[To xapakTepy BBIMOIHAEMBIX OOYYAIOMUMCS 3aJaHUil MO0 TPAKTUYECKUM 3aHSATHUSIM
MOJIpa3essaioTCs Ha:

— O3HAKOMHTEJIbHBIC, TMPOBOJAMMBIE C I1EIbI0 3aKPEIUICHUS MW KOHKPETH3allUU
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTepraa;

— aHAJIUTUYECKHE, CTaBSIIME CBOCH IIENIbIO MOJIyueHHuEe HOBOI MH(pOpMallMu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, MTOIXO0/I0B K PELICHUIO 3a/1ay.

@DopMbl OpraHU3aIUH MPAKTUYECKUX 3aHITHIA:

- B HHTEpAaKTUBHOW (¢opme (pemieHue CHUTYallMOHHBIX 3aJad, 3aHiATHS  TI0
MOJICJTUPOBAHUIO PEATBbHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE HMHTEPAKTUBHOW (opMme (BBIMOTHCHHE YIPAKHECHUH, PEIICHUE TUIIOBBIX 3ajad,
pellleHre CUTYAI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHAJI  MpPENoJaBaTems
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISIETCS TeMa MPAKTUYECKUX 3aHATHIH.

[IperoaBaTens 4YUTAET YCIOBME 3ala4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peluTh 3a/1auy, UCHOJb3ys 3HAHUSA, MOTYYEHHbIE CTYAEHTOM Ha JieKuuu. CTYAEHT, KOTOpBIH
NEePBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B cilydae eciam CTyIeHT MPaBHIBHO PELIHII
3ajady, OH mosy4aer 5 6ayuioB. Ecim cTyAeHT pemraer 3aaady ¢ MOMOUIbIO MPEnoaaBaTes, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIaeMOCTH) TepeBoJsATCs B OoHychl (kadectBo) oT 0 g0 5 OamioB. DT OOHYCHI
J00aBISAI0TCS K 0011ei cymme 0aioB B paMKaxX MOJYJIbHO-PEUTHHIOBOM CHCTEMBI.

CryneHtaM BbIaeTCsl JOMAlllHEE 3aJaHMe B BHJE 3ajad, KOTOpbIE OHM CHAIOT B
YCTaHOBIICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUS] CaMOCTOSITENILHOM pabOThI, 00yJaroUIuiics BBIMOIHAET padOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme OO0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECIeunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyuYeHHs, MOMOTaeT IOJyYUTh HAaBBIKU TTOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcst BISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHILIHHE;

11.4. Meroauueckue yKazaHusi JUIsi OOYYalOMIMXCSl IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Teuenue cemectpa B cucremMe aucTtaHuMoHHoro oOyudenus ['YAII B dopme
TECTUPOBAHUS TPOBOJATCS JIBE IPOBEPOYHbIE pabOTHl MO PpEHICHUI0 3aJa4 M OAHH
TEOPETUYECKUI ompoc (IepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTHYECKHX 3aHATUAX MPOBOIATCS
IIPOBEPOUHBIE PabOTHI IO pa3jesiaM Kypca B MMCbMEHHON (opMe, pacCUMTaHHbIE KAaK Ha LIeJ0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS IPHU MPOBEACHUU
POMEXYTOYHOU aTTecTaliu (IIPU UCTIOIB30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBAaeTCs B Oajlax, U3 KOTOPbIX (OPMHUPYETCS MTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus st OOYYArOUIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTalusi  OOy4arOUIUXCS ~ MPEeAyCMaTpuBaeT  OIEHHWBAaHHE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCHUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJIYYCHHBIX O0YYarOIIMMCSl B MPOIECCe M3YUYEHUs BCEH JAMCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENbHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh HUX IS pPEUICHHUS
MPaKTUYECKHUX 3aJlady. DK3aMeH, KaK MPaBUJI0, TPOBOJUTCS B NIEPHO]I IK3AMEHAIITMOHHOW CECCUU
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHO,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




