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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
cnenuainbHocTd  13.03.02  «OnekTposHepreTika U AJIEKTPOTEXHUKA»  HAIMPaBJICHHOCTH
«udposas sueprerukay. Jucnumnmna peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

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

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 «CriocoOeH UCIoIb30BaTh HEOOXOIUMbIE MATEMATHUECKUE METOBI JIJIST PEIICHHS
3a/1a4 MpoPeCCHOHATBHON JAEITETLHOCTI)Y

Conepkanve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEH TMPEACIIOB U PSIJAOB H HX
MIPUMEHEHHUEM.

[IpenonaBanue AUCHUILIMHBI TPEAyCMATPUBACT CIeAyIome (OPMBI OpPTraHHU3AIHH
yueOHOro mpolecca: JeKyuu, HNpakmudeckue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO0mast Tpy0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 8 3a4eTHBIX enuHull, 288
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



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

— (opmupoBaHUE Y CTYACHTOB MOHUMAHHS POJIU MAaTEMAaTUKH B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JesTeIbHOCTH B M30paHHON CIEIHaTbHOCTH;

— (dopMHpOBaHKE Y CTY/ICHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIIMPOBATH 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. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00J1aJaTh CIEAYIOMIUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

Tabimuue 1.

Ta6mmma 1 — I[lepeyeHb KOMITETCHIIMI 1 MHIUKATOPOB UX JTOCTHKCHUS

Kareropus (rpymnna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHAWKATOpa

KOMIETEHIUU KOMIIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
YK-1 Cnocoben MI0/IX0J1a JIJISl PELLIEHUS IOCTaBIEHHbIX
OCYILECTBIISATh 3a1a4
nouck, kpurudeckuii | 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
JUTSL pEIICHUS VK-1.B.2 Bi1ageTs HaBBIKAMH CUCTEMHOIO
MIOCTaBJIEHHBIX 337a4 | [IOJX0Ja JJIsl PELICHUS TOCTaBIEHHbIX
3aj1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTpaHUYEHUS AJIS PELIEHUS MIOCTaBICHHbIX
VYK-2 Cnocoben P p
ONpPEAEIATh K anat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3ajJjau 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
CIOCOOBI X N .
KOMIIETEHIIUU aJIbTepHATUBHbIC BAPUAHTHI IEHCTBUH C

peuIeHus, UCXO1d U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
MMEIOIINXCA
pecypcoB U
OTpaHUYEHU

LEJIbI0 BEIOOpA ONTHUMAJIbHBIX CIIOCOOOB
pelieHus 3aa4, B TOM YHUCJIE C TTOMOILBIO
UG POBBIX CPENICTB

VK-2.B.2 BnageTs HaBbIKaMH BBIOOpA
ONTUMAJILHOTO crioco0a perieHus 3a1a ¢
YYETOM UMEIOIIUXCA YCIOBUM, PpECYPCOB U
OrpaHUYECHUN

O6menpodeccrnoHanbHbIE

KOMIICTCHIIM

OIIK-3 CnocobeH
MPUMEHSATD
COOTBETCTBYIOIIMI
¢buzuko-
MaTeMaTU4YeCKHi
anmnapar, METO/IbI
aHanu3a u

OIIK-3./1.2 npuMeHsieT MaTeMaTUYECKU
anmapar Teopuu QyHKIIUU HECKOIBKHX
MIEPEMEHHBIX, TEOPUH PYHKIIHUH
KOMILIEKCHOT'O IIEPEMEHHOI0, TEOPUH
pAA0B, TeopuH nuddepeHuaIbHbIX
YPaBHEHUHU




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

2. Mecro nucuurnHbl B cTpykType OI1
JucuunnmHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU IPH
W3YYCHUHU B BBHICIIEH IIKOJIE KAKUX -TM0O JUCIIUILINH.
3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUM Marepuala JaHHOM JMCLHMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAUYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYCHUU APYTUX AUCUUILINH:
Marematuka. Teopust BEpOSITHOCTE U MAaTEMATUUYECKAsI CTATUCTHKA

3. O0BeM U TPYIOEMKOCTh TUCIIUILTAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO AUCHUIUIHHE (M pachpeeieHUue 3TOM TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh AUCIUIIITUHBI

B yueGHoi paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nol No2
1 2 3 4

Oowasn mpyooemKocHb OucCyunIUHbL, 8/ 288 3/ 108 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhule 3auamus, BCEro vac. 102 51 51
B TOM YHCIIE:

nexmun (JI), (gac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 17

34 17

(gac)

naboparopusie pabotsl (JIP), (dac)

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

HK3aMeH, (4Jac) 54 54
Camocmosmenvnasn padoma, Bcero (dac) 132 57 75
Buo npomesxcymounoit ammecmayuu: 3auet, | udd. OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auq, 3au., Hudd. 3au.

DK3.*%*) OK3.

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI JUCIUATIINHBI U KX TPYJAOEMKOCTh TIPUBEICHBI B TaOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazniensl, TeMbI AUCIUTTITHBL Jlexuma | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (dac) | (uac)
Cemectp 1
Paznen 1. Teopus npenenos 6 5 20
Paznen 2. IuddepeHnnaibHOe HCUUCITICHNE 12 6 20
Pa3znen 3. HTerpanbHoe HcUrcaeHUe 16 6 17
Hroro B cemecTpe 34 17 57




Cemectp 2

Pazgen 4. OyHKINU HECKONBKUX MEPEMEHHBIX 10 4 25
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 6 25
Pazgen 6. Psagpt 16 7 25
Hroro B cemectpe: 34 17 75

Hroro 68 34 0 0 1324

[IpakTuyeckas TMOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CojuepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA TPUBEICHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep pasznena HasBanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1. OcHoBHBIE 351eMeHTapHble QYHKIMH. YUCIOBbIE MHOKECTBA.
(29ac)
Tema 1.2. Ilpeaen pyHKINU IPH HEOTPAHUICHHOM POCTE apPTyMEHTA.

Teopemsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢bynkuuu B Touke. HempepblBHOCTH. 3ameyaTenbHbIC
npezaensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoaHoi. Ee reomerpuueckuii u
MeXaHW4YecKuil cMbIci. Talmuia mpou3BOAHBIX, YacTh 1. (2 gaca)

Tewma 2.2. IlpaBuna nquddepennmpoBanus. [Ipon3BogHas CIIOKHON
GbyHKIUH, Tpou3BOIHAs 00paTHOM GyHKIMH. Tabmua nporu3BOAHbIX,
yacTh 2 (2 yaca).

Tewma 2.3. IIpon3BoaHbBIE BRICHINX MOPSAKOB. TeopeMbl 0
middeperHnmpyembix GyHKIMX. (2 yaca)
Tema 2.4. IlpaBuno Jlonuransa. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. luddepenunan ¢pynkunun nepsoro nopsaxa. Auddepenunanst
BBICIIUX MOPSIKOB. (2 yaca)
Tewma 2.6. VccnenoBanue QpyHKITUH C TOMOIIBIO MPOU3BOJIHBIX (2 Haca)

Tewma 3.1. IlepBoo6pa3znas. Heonpenenennsrit unterpan. CBolicTBa
HEeoMpeeIeHHOro UHTerpaia (2 Jaca)

Tewma 3.2. Tabnuma unrerpanos. MeTo 1 3aHeCeHHs MO 3HAK
muddepennrana. MeTo1 3aMeHbI IEPEMEHHON UHTETPUPOBaHUS (2 daca)

Tema 3.3. HTerpupoBanue no yactsaM. MIHTerpupoBanue parmoHaIbHbIX
BBIpaKEHHH. (2 "aca)
Tewma 3.4. InTerpupoBaHue TPUTOHOMETPUYECKUX BhIpaXkeHUH (2 yaca)

Tewma 3.5. Onpenenennbrit maTerpai. OnpeneneHue U CBOMCTRA. (2 yaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM Tpenenom. Gopmyna
Herotona- Jleitbnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIHI (2 Yaca)

Tewma 3.8. IlpunoxeHus: onpeaeaeHHOro HHTerpaia (2 yaca)

4 Tema 4.1 ®yHKIIUA HECKOIBKUX MTepeMeHHbIX. OCHOBHBIE TTOHSTHSI.




HenpepsiBHOCTS. (2 yaca)

Tema 4.2. [luddepenunpoBanme GyHKIMHU HECKOIBKUX EPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [IponzBoaHas coKHOMI
¢byHkuun. YacTHbIC TPOU3BOIHBIC BRICIINX TOpsakoB. @opmyia Teitiopa)
(4 gaca)

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

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C pa3IesFOIIIMUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . Jluneitaple nuddepeHranbHbe YpaBHEHH IEPBOTO MOPSIKA.
VYpaBuenue bepuymnnu. AuddepeHunanbHble ypaBHEHHsI BHICIIUX
MIOPSAJIKOB, JTONYCKAIOIINE NOHMKEHUE Nopsiaka. (2 yaca)

Tewma 5.3. JIuneitapie ogHOpOAHBIE AU depeHITnaTbHbIC YPAaBHEHHUS C
MOCTOSIHHBIMU KO3 uninenTamu. JIuHeitHbie HEOJHOPOIHBIE
nuddepeHInanbHble YpaBHEHUS BBICIIUX MOPSIKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpenenenus. Psbl ¢
MOJIOKHUTETHHBIMU WieHamu. [Ipusnaku [{amambepa u Komm (2 yaca)

Tema 6.2. Heooxoaumblii npusHak. [Ipuznaku cpaBHeHus. MIHTerpaabHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONIOTHASI U YCIOBHAS CXOJAUMOCTH
6 CpoiicTBa abcomr0oTHO cxoasamuxcs psaoB. [Ipusnak JleliOnuna (2 yaca).

Tema 6.4. ®ynkmonanbubie psaabl. O6macTs cxogumoct. PaBHoMepHast
cxoaumocts. Ctenennsle psaasl. MaTepBan cxoaumoct (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX PsIOB (2 yaca)

Tema 6.6. Psiawr Telinopa u Makiiopena (2 vaca)

Tewma 6.7. Psg @ypre nepuonuueckoi pyHkimu (2 gaca)

Tema 6.8. Psng @ypbe ueTHOH 1 HeueTHOH QyHKIMM (2 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpaktuue
Ne Templ mpakTHYECKUX @OpMBI IPAKTUYECKUX N paszaena
. . -KOCTb, CKOH
n/m 3aHATUN 3aHATUN JVICIIMII-
(uac) MOJTOTOB
JIUHBI
KH, (4ac)
Cemectp 1
[Tpenenst
parroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 2 1
OECKOHEUHOCTH U B
TOYKE.
2 DKBUBaJICHTHEIE Pemenue 3amau 2 1




OECKOHEYHO MaJIbIE.
Yucio e.

[IpousBognsie.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHas CIOXKHON
byHKIUHA

Penrenue 3anau

Tabnuynoe
UHTETPUPOBAHHE

Pemenune 3anau

Bnecenue nox 3Hak
nuddepennmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue mo
YaCTsIM

Penrenue 3anau

WHuTterpupoBanue
palOHaIbHBIX

byHKUIMMA

Penrenue 3anau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPOU3BOJHBIC
BBICHIUX IMOPAKOB

Pemenue 3agau

11

OkerpeMyM (QyHKIUH
HECKOJIbKUX
HEePEMEHHBIX

Pemenue 3agau

12

Pemienue
nuddepeHIaTbHBIX
YpaBHEHUH IIEPBOTO
nopsiaka. Oomue u
YaCTHBIC PEIICHMSI.
Astonomusie 1Y, IV ¢
pa3JIeICHHBIMU | C
pa3aenImUMUCS
TIEPEMECHHBIMHU

Pemenue 3agau

13

Pemenne onHOPOOHBIX
Y nepBoro nopsiaka u
Y kotopbie MOXHO
MPUBECTH K
OJIHOPOJHBIM

Pemenue 3agau

14

JInnelinble

Qg depeHImaIbHbIe
YpaBHEHHS IIEPBOTO
nopsiika. Y paBHEHHS
bepnymm

Pemenue 3amau

15

Huddepenunanbabie
YPaBHEHHS B MOJIHBIX
nuddepenmmanax.
WNHuTterpupyromui
MHOKUTENb.

Pemenue 3amau

16

Huddepenunanbuble
yYpaBHEHHS BBICIITIX
HOPSI/IKOB,
JIOIYCKArOIIHe

Pemenue 3amau




IMMOHMKCHHE ITOpAaKa

17

JIuneinbie
HEOJIHOPO/IHbBIE

g depeHImaIbHbIe
YpaBHEHHUS C
MOCTOSTHHBIMH
kodpurmenTamu

Pemrenue 3amgau

18

Psnel ¢
MOJIOKUTETIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko

Pemenue 3amau

19

Psngwl ¢
MTOJIOKUTEIEHBIMHI
YyJIeHaMH U
3HAKOIEPEMEHHBIE
psael. Heo6xoaumbrit
MpU3HAK U IPU3HAKU
CpaBHEHUS.

Pemrenue 3amgau

20

CrerneHHBIE PAABL

Pemenue 3agau

21

Psaner Teinopa u
Makxkiiopena. Psiasb
Dypse.

Pemenue 3agau

Bcero: 34

4.4. JlabopatopHble 3aHATUS

Tewmbl 1aG0OpaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,

(gac)

N3 Hux Ne
MPAaKTUYECKOMN
MOATOTOBKH,

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

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

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuIE 7.

Tabnuna 7 — Bunbsl caMmocTosaTenpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero,
Bun camocrositensHO# paboTh Slzco Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
nu HUE T TUYECKOr0 MaTepuasia
3y4€HHUE TEOPETUYECKOIO MaTep 32 12 20
nquctumingel (TO)

pasnena
JIACIIATT




Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIO

ycneBaemoctu (TKY) 32 12 20

Jomamnee 3aganue (/13) 32 12 20

Kontposbabie paboTsl 3a0unnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM

arrectanuu (I1A) 36 21 15
Beero: | 132 57 75

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHON PabOThI 00YUYAIOIINUXCS TT0 TUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOIMUECKUE MAaTePHAIbl JIIi CAMOCTOSITEIIBHONH PaboThl OOYYarOIIUXCS YKa3aHbl B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJICKTPOHHBIX YIEOHBIX U3IAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Mudp/ bubnuorpaduueckas ccpiika Komnyectso
URL aapec IK3EMILISIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. IuddepenunansHoe u 145
1134 MHTETpaJIbHOE HUCcUuCieHne: yuebHoe nocodue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnaTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennmansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUist cTyieHToB BTy30B M.: UnTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanuza: yueoHoe nocoowue / I'. H.
bepman. - 22-e uzn., nepepad. - CII6.: [Ipodeccus,
2005. - 432 c.
517 Bricmias matematuka. Psaapl: yuebnoe nocodue / HO. 167
I'96 A. I'yeman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : M3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlans
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlaas
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlann, 2008. - 464c.
https://e.lanbook. | C6opHuk 3amad o matemaTHueckoMy aHanu3sy. Tom ObC Jlanb



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

com/book/2226

1. [Tpenen. HenpepwiBHOCTD. udpepennmnpyemMoctsb
/ JIJ. KynpsiBues [u ap.]. - MockBa : ®u3mariur,
2010. — 496 c.

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

COopHUK 3a/1a4 110 MaTeMaTUYeCKOMY aHau3y. Tom
2. Unterpansl. Psaaer: yue6. mocoodue / JI .
KynapsiBues [u ap.]. - Mocksa : @uszmatiut, 2009. -
504 c.

9BC Jlanb

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

Bammuua K.B. Maremarnueckuii ananus. / K.B.
bannun, B.H. banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.

9BC Jlanb

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

bepmant A.®. Kpatkuii Kypc MaTeMaTH4€CKOTro
anamu3a. / A.®. bepmant, U.I'. Apamanosuu. - CIIG.:
Jlanp, 2010. - 736 c.

9BC JlaHb

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

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

9BC Jlanb

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

3mo6una C.B. MaremaTuueckuii aHaju3 B 3aja4ax U
ynpaxHenusx. / C.B. 3nobuna, JI.H. ITocunenbckas.
- M. : ®usmarnut, 2009. - 360 c.

9BC Jlanb

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

9BC Jlaub

YK 517.9

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

100

VIIK 517.9

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

T depeHIMaIbHbIX YPaBHEHUH] AJIS peIeHus
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.II. [Tombertkun. —CI16.: I'YAII, 2021.-
45c.

50

Aradonos, C.A. ludpdepenunanbuble ypaBHEHUS /
C.A. Aragonos, A.Jl. 'epman, T.B. Myparosa. —
MI'TY um. H.D. baymana, 2004. (Cep. MaremaTuka
B TeXHUYeCKOM yHuBepcurere; Boim. VII).

9BC Jlanb

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

9BC Jlanb

Ilepeuenn

7. TlepeyeHb IMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
MH(OpPMaLOHHO-

AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB

TEJIeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnmie 9.
Tabmuma 9 - IlepedyeHp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OOb1epoccuiickuii MaTeMaTHYeCKUi TopTa
http://e.lanbook.com/view 9BC «Jlanb»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI



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

8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs, HCIOJIb3YEeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNLHOTrO Mpolecca MO AUCLUIIINHE.
[lepedeHp UCTIONB3yeMOTr0 IPOrPaMMHOT0 obecrieueHus npeacrasieH B Tadauie 10.

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

HlwiNE

8.2. IlepeucHb MH(OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHb UCHOIB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAS Ay AUTOPUS

AyauTopus Uil IPAKTUYECKUX 3aHATHH

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

By npomMeXyTOYHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
3amaun;
TecTsl.
JuddepenurpoBanHbIil 3a4ET Crncox BOIpoCoB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA
100-6amnpHast ~ mIKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL




Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM U JOMOJHUTEIBHOW JIUTEPATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO TNPHUBSA3BIBAET YCBOCHHBIC HAYYHbIC TOJIOKEHUS C MPAKTUYECKOMN
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuaj, TPaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBACT YCBOCHHBIC 3HAHUSI C NPAKTHYECKOH JI€SITEIBHOCTHIO
«3auYTEHO)
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MMOJIOKECHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.
— oOyyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOIYCKaeT HECYIIECTBEHHbIC OIIMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITBIBACT 3aTPYAHEHUST B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CHCTEMOM CHELIMATM3UPOBAHHBIX MOHSITUH.
— o0yyJarouuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUIA;
— HE MOXKET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bompocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

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

Ne Kon
[lepeuens BonpocoB (3a7a4) A SK3aMeHa
/1 WHJIUKAToOpa
Cemectp Ne2
1. Kaxkast pynkuus z = f(x; V) Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE VYK-1.3.2
My (%05 55)?
Oter: ®ynkuust = = f(x; V) Ha3bIBaeTCs HEMPEPHIBHOM B TOYKE

My(x4; vy ), ecin OHA oNIpeesieHa B ITOM TOYKe U HEKOTOPOii ee
OKPECTHOCTH, MMeeT npenes [im f(M) W ITOT npees paBeH
MM,

3HAYeHUI0 PYHKIUH Z B TOUKe M

2. | Kaxas u3 hopmyn cooTBeTcTBYeT nuddepenuuany Gpyskimun y=e><? YK-2.3.1
a) dy=2e?*dx

b) dy=e*dx




c) dy=2e*dx

OrBer: a)
YacTHble TPOU3BOAHBIE
o gz =
1. Haiinure 4acTHBIC MPOU3BOIHEIC e e byHKIIIN
d

_ sin(3+8x —7y)
B 3,7

z -
2—x"y
ros(3+8x—Ty):8(2—x v )+ sin(3+8x-T7y)3x%y"

f Ty &
|.z—x3}-" I

OTtBeT:

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

[2 — xa},?)z

o gz =
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIN
d

_sin(3 + 2x — 5y)

z .
2 —x*y?
o ros(3+2x—5y1:2(2—xty )t sin(3+2x-5y)ax7y"
TBeT: 7
[z_x']'}l,-]-f-
—cos(3+2x—5y)*5(2— x*y") + sin(3+ 2x— 5y)7x*»y*
(2—x*y7)?
o 8 a
3. Haiiaure yacTHbIe MPOU3BOIHBIC ﬁ u E—z byHKIIIN
sin(1l+4x — 3y)
z= =
3+ x2y7
o c:rs":i—4x—3}':'s4l:E—xz’}"' |—zin(i+4x—3y :'ij'}"'
TBeT: =
[ I:E—xz}"l]d
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
o d
4. HaiiguTe yacTHbIE TPON3BOAHbBIE ﬁ " z—z byHKIIUU
sin(7 +4x —7y)
z =
3 — IE_'UE'
o cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBET:
|:3_x3}|5]4
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y5)2
o a 8
5. Haiiaure 9acTHBIE IPOU3BOIHBIC i u E—z byHKIIUN
sin(5 + 8x — 5y)
Z —

3 — L‘C'.’}’E'

YK-1.¥.2




cos(5+8x—5y)+8(3—x 3" |+ sin(5+8x—5y 142"y
(3—xty)

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

OTtBeT:

(3 — x*y®)?

Beinucath ycioBre Ipu KOTOPOM BhIpa)KEHUE
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHOe BhIpaxkeHue MpeacTaBJsieT co0oii nupdepenunan pynkuun
u(x,y,z), ecan: P(x,y,z) — 310 4yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X,
Q(X,y,2) - 310 yacTHasi mpou3BoAHas PpyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 wacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1Mo Z.

YK-1.B.2

Kakast Touka Ha3bIBacTCsl TOYKON MakcuMyMa QyHKImH Z = f(x; V)9

Oteer: Touka (¥X;; ;) Ha3sbIBaeTCsl TOYKOH MAKCUMyMa (pyHKIIMH
z = f(x;¥) , ecam cymecTByeT Takasi & - OKPECTHOCTH TOYKH
(x5: Vy ) ¥ 119 BCEX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH (X ; V) BHINOJIHSETCS HEPABEHCTBO:

F6iy) < £ (x:30)

OIK-3.71.2

1. Haiitu npousBoHYIO PYHKIIUN

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

—2256

OT1BeT: —
V2

2. Haiiti mpon3BOAHYIO QYHKINU

-

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

280
OTBeT: —
w13

3. Haiiti mpon3BoaHYIO QYHKINU

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

2732
OTBeT: —
V17

4. Haiitu npon3BoAHYIO QYHKIUIO

T |

Floy) = (1= 22 + 2y — x%y
HaIpaBJIeHHIO K Touke M (5,6

—1520

OtBeT: —
e 3 8

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHyI0 QYHKIUU

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

-380
OT1BeT: —
V5

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




ChopmynupyiiTe HEOOXOAUMOE YCIIOBHE SKCTPEMyMa
nuddepennupyeMoil QyHKIUHU JBYX HepeMeHHbIX = = f(x; v).
OtBer: Eciin B Touke N(x,;v,) nuddepenmupyemas GyHKIus

z = f(x; V) HMeeT IKCTPeMyM, TO ee 4YacTHbIE IPOM3BOIHbIE B ITOi
Touke paBHbl Hyt0 [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
HA3bIBAETCS HEOOXOIUMBIM YCJI0BHEM IKCTPEMyMa.

YK-1.3.2

Kakoe ypaBHenue HazbiBaercs 1udpepeHnnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHunanbHbIM  ypaBHEeHHEM IEPBOro IOPSAKA
Ha3bIBAaeTCs YyPaBHeHHUe, CBsA3bIBamomiee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOi U3 ¢popm:
F(x,y,¥') =0,

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

OITK-3.]1.2

B xakom ciyyae ¢pyukuus y=¢(x,C) (umu ®(x, y, C) = 0), sBisieTcs
oOum perienreM AuddepeHnnaibHOro ypaBHeHUs IEPBOro nopsiaka?
OtBer: O0mMM penieHHeM (00IIUM UHTErPAJIOM)
nuddepeHINATBHOIO yPAaBHEHUS MIEPBOr0 NOPSAIKA HA3BIBAETCS
¢ynkuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJIAETCS pelliecHneM ypaBHeHHs PH JIIo0oM xonyctumom C;

0) 11000€e penieHHe MOKeT OBITH MOJIYYeHO U3 Heé IPU HEKOTOPOM

3HaYeHUH NocTostHHOM C.

OITK-3.]1.2

10.

SBnsercs mu GpyHKupsa x- + y° — 2x = € 0GUIUM peleHneM
nudpepeHnranbHOro ypapHenus X+yy' = 1?

Otser: Indpepenuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIIHIO
x* + y* — 2x = C, noay4aem paBencrBo:2x + 2yy' — 2 = 0, To ecThb
x+yy' =1

Na, pynkuus x* + y* — 2x = C sBJAsAeTCs OOIMM pelleHrneM

AP PepeHnATBLHOI0 YPABHEHUS.

YK-2.V.1

11.

Haiigure obuue pemenus nuddepeHIanbHbIX ypaBHEHHH,
NpeACTaBIeHHBIX HUXKe. HazoBuTe kakoe-nmmbo 1udpoBoe CpeacTBo,

KOTOPOC MOKET OBITh MMPUMCHCHO IJId PCUICHUA JaHHOH 3aJa4M.
1

OrBer: y =In|x| + C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JIA peme}mﬂ JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica

2. y'=2
T x
OrBer: ¥y =5In|x| + €
OnHuMm U3 uu@poBbIX CPEIACTB, KOTOPbIE MOI'YT ObITh IPUMEHEHbI
JUISI pellieHus JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
1
3

OtBer: y = % In|x| +C

OaHum u3 nndpoBhIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBbI

YK-2.¥V.3




JJIA pemem»m HaHHOﬁ 3adavui, OTHOCHUTCH
Wolfram Mathematica

OrBer: y =7 In|x| + €
Oxnum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH IPHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS

Wolfram Mathematica
3

5. v'==
a8
OrBer: y =3 In|x| + €
OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHBI
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
' g
6. v ==
a8
OrBer: Yy =9In|x| + €
OI{HI/IM nu3 III/I(])])OBLIX CpeacCTB, KOTOpPbIC MOFyT 6I)ITL l'lpI/IMel-[el-lbI
JUIsl pelieHusl JAaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica

1. =2
3 -
OrBer: Yy =12In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICcHUuA HaHHOﬁ 3aga4u, OTHOCUTCH
Wolfram Mathematica
2. =2
C ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJIA pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|l = E
o) .
OrBer: y=17In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOT'YT ObITH IPMMEHEHbI
AJId pelIceHus JIaHHOﬁ 3agavym, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: y =27In|x| + C

OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

12.

Pemnre 3anauy Komu npu HavanbHbIx yenoBusx: Y(1)=2 , T.e. HaliguTe
JacTHBIC perneHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX
HUXKE

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




Oter: ¥y =In|x| + 2
. &

OtBer: ¥y =5In|x| + 2
.1
3. v :E

OtBer: y = 1 In|x| +2

4, y'=

AN 1]

OtBer: y =7 In|x| + 2
5 ' =%

OtBer: ¥y =3 In|x| + 2

9
6. y' ==
X

OtBer: ¥y =9In|x| + 2
7.y =2
) n
OrBer: ¥y = 121In|x| + 2
8. v =2
- x

OrBer: ¥y =31In|x| + 2
9. y' =2

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

13.

Beimummre HoMep o1 KOTOPBIM PACIIONIOKEH Psijl, 111 KOTOPOTO HE
BBINOJIHSAETCS] HEOOXOAMMBIN MPU3HAK CXOAUMOCTH?

e RE43
1) X1 o

ngﬁ+?

- 2

2) ZH:‘.'.T23+-1-
oo 5n?

3) Z“=13nz—2

e 43
4) Y1

no+1

Otser: 3)

VK-1.3.1

14.

Kakne IMPU3HAKKU UCCIICAO0OBAHNA HA CXOANMOCTD IIPUMCHAIOT IJIA
YHCJIOBBIX PSJIOB C MOJOKUTEIbHBIMU YICHAMU?
a) mpusHak /lanamGepa

b) mpaBuio Jlonurans
c) merox Kpamepa
d) mpusnak Koum.

OrtBert: a), d)

VK-2.3.1




15.

Ecnu psig cxoaures, TO 4TO MOYKHO CKa3aTh 00 00IIeM 4IeHe 3TOro
pana?

OtBet: Eciin psix cX0QuTCs1, TO €ro 001U YIeH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH

n—*oo
He00X0AUMbIM NMPU3HAKOM CXOJAMMOCTH psiaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PSiJi PACXOAUTCS.

VK-2.3.1

16.

Ecnu o6muii wieH psaga i, He CTpeMHUTCS K HYJII0, YTO MOXHO
YTBEPKIaTh O CXOJUMOCTH psiga?

OtBet: Eciin psix cXo0quTCs1, TO €ro 001Ul YjIeH 1, CTPeMHUTCH K
HYJI0, T.e. lim 1 = 0.9T0 yTBep:KAeHHe HA3bIBAeTCH

71 —+00
He00X0AUMbIM NMPU3HAKOM CXOJAMMOCTH psaa. B yacTtHocTH, eciiu
001U YJIeH 1, He CTPeMHUTCH K HYJII0, TO PS/I PACXOAUTCH.

YK-2.V.1

17.

OOmuii uneH psga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO IS
TOTO, YTOOBI YTBEP)KAATh, YTO JAHHBIA PsIJI CXOIUTCS?

Otger: Ecam psin cxogurcs, TO ero 001UMii YieH i, CTPEeMUTCH K
HYJI0, T.e. [i1m 1, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCs

71 —+oa
HEe00X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He ABJISIETCS
A0CTATOYHBIM /JIl TOT0, YTOObI YTBEP:KIATh, 4TO psia cxoautcs. T.e.
PSI MOKET ObITh KaK CXOIAIIHUMCS, TAK U PACXOASIIIUMCS.

™

VYK-1.B.2

18.

- 5n-
n=1z,2_»

UccnenoBath maHHbIN psig HA CXOAUMOCTh. BriOepuTe MeTon

HUCCIIEeI0BaHUs U3 CIIUCKA:

a) HHTerpaibHbIi MPU3HAK CXOAMMOCTH
b) HeoOxoaumblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu

d) Tlpusnak /lanambepa

Otser: P pacxoaurcsi, He BHINOJTHSIETCS HEOOXOAMMBbIi
npu3Hak — b)

VYK-1.B.2

19.

(1m—5)2

1. HccnenoBaTb CXOAUMOCTB psijia e | ——— =
o | o ;

]

OTBeT: cxoauTcs

2. HccnenoBaTb CXOMMMOCTB psifia 2, | —

OTBeT: cxoauTcs
- [(1n—
3. HUccnenoBarh CXOAUMOCTB psifia 27| —————
T (bn— '
OTBer: cxoauTcH

- [4n
4, I/ICCJ'Ie}IOBaTI) CXOOUMOCTE psaaa Ef:l e —
" [m

OTtBer: pacxoaurcs

YK-1.¥.2
YK-2.V.1




(1n+3)4"

5. HccnenoBaTh CXOAUMOCTB psizia 2

-

=1 (1n+4)s"

OTBeT: cxoauTcs

20.

(ln—-5
-

L5 W]

1) HccnenoBaTh CXOAUMOCTD PAAA 2.5 — -
n=1 (5. 12730

OrtBet: cxoauTest
2) Kakoii npusnak Bel ucrnonp3oBaiu. O00CHY#TE CBOI BBIOOP.

o

" € .
Oteer: npuMenum npusHak Jdanamoepa. [ = lim L = ; o TK

Ji—+oo O

2\3<1, To psax cxoaurcs. [lpusnak cpaBuenns u npuzHak Ko e

VK-2.B.2

21.

MO3BOJIAT OTBETUTH HA BOIIPOC 3a/laHUS.

[4n—5

1) HccnenoBarh CXOAMMOCTD Pt 2ooe ) ————
o |7

OTtBeT: pacxoaurcs
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYHTE CBOH BHIOOP.

Orser: npumennm npusHak Koum. [ = "/a,=4 , 1.x. 4>1, T0 psin

cxoaurcsi. Heo0xoaqumblii Nnpu3HaK, NPU3HAKY CPABHEHUS U
Janambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 33/ IaHHS.

OIK-3.71.2

22.

(In+3)4"

1) HccnenoBath CXOQUMOCTD PAAA 2.

=1 (1n+4)5"

T

OTtBet: cxoaurcs
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
peteHust naHHo# 3anaun. OOOCHYy#TE Ball BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBam, KOTOPble MOTYT ObITh NPHUMEHEHBI ISl
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYawIilee O00JbIIOH Hadop
MaTteMaTu4yeckuXx GyHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

VK-2.V.3
YK-1.¥.2
YK-2.V.1

23.

ITycTh JaH 3HAKOYEPEAYIOMMHCS PAN L=y 1,,. Eciu psn,
COCTaBJICHHBIN U3 a0COITIOTHBIX BEJIMYMH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aTh O 3HaKouepeayromemcs paae? Beibepure BepHblil OTBET.

a) Psacxomutes

b) Psn pacxomutcs

C) Psa cxomurcst abOCOTIOTHO

OrBer: C)

OITK-3.]1.2

24,

Eciu abcommroTHBIE BETUYHHBI WICHOB 3HAKOYEPEIYIOIIET0Cs psiaa
2=, 1, yOBIBAIOT U OOIIMIA WiIEH pAa CTPEMUTCS K HYJIIO, TO UTO
MOYHO CKa3aTh O CXOAUMOCTH psiga? Beibepure BepHBIH OTBET.

a) Psaa cxoaures

b) Psix pacxomutcs

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

C) Psag cxomurest abOCOTIOTHO

OrBer: a)
25. | Creniennble psiibpl. THTEpBaAT U pagnyc CXOJAMMOCTH. VK-1.V.2
YK-2.3.1
1. Haiitn 0o61acth CXOAUMOCTH psia
n=0
Orser: (—1;1)
2. Haiitu paanyc CXOQMMOCTH psizia
Z[Ex]” =1+2x+4x -+ 2"+ -
n=0
OtBer: R=0,5
3. Haiitu paamyc cCXOAMMOCTH psijia
Z(Sx}u" =1+5x+25x+ -+ 57" + -
=0
OtBer: R=0,2
4. Haiitu paguyc cXoaUMOCTH psaja
~ (—1)"(3x)" 3 (3x)2 (—1)"(3x)"
n+1 B 2 3 n+1
n=0
1
OtBeT: R = n
5. OGnacThIO CXOAMMOCTH Psija
Z Clx—a)"=Cp+Ci(x—a)+ Clx—a)* ++C.(x—a)" ..
n=0
SABnsiercs nnrepsai (2; 4). Haitnure ero paguyc cXoaIuMoOCTH.
OtBet: R=1
26. | CTemneHHOM Al Zn—g @, % " CXOAUTCA B TOYKE Xo.UTO MOKHO VK-1.3.2
yTBEPKAaTh 00 aOCOMIOTHOM CXOMMOCTH 3TOTO Psiia B KaXKJIOU U3
TOYEK X, TAKHX, uTo|x| =< |x,|?
Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
20COJII0THO CXOAUTCSA B KAXKIO0H TOUKe X, IJIsl KOTopoii |x| < |xg].
JTO0 yTBep KJAeHHe HA3BIBAETCS TeopeMoil AdeJst.
27. VK-1.¥.2
1. Pasnoxwuts MHOrouned f(x) = —x" —10x"—30x —31 Bpax
Teiiiopa B OKpECTHOCTH TOUKH ¥ = —2
OTger:
flx)=—-3—-2(x+2)—4(x+2)*— (x+2)*
2. Paznoxuts MHOTOWIeH f(x) = —x* —2x% + 5x — 1 B pan

Telinopa B OKpeCTHOCTH TOUKH ¥ = 1




3.

4.

OTtBer:

flx)=1-2(x—1)—5(x—1)*— (x—1)?

Pasnoxuts Moorowien f(x) = —2x3+ 14x° —25x +12 B
psan Teitnopa B OKpPECTHOCTH TOUKH ¥ = 2

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

Paznoxurs MHOrouned f(x) = —2x*—2x~+7x +13 Bpan
Teitnopa B OKpECTHOCTH TOUKH ¥ = —1

Orser:

flx)=6+5(x+1)+4(x+1)*—2(x+1)3
Pa3noxuts MHOrOWwIeH f(x) = —2x% —7x* —x +9 Bpan
Teiliopa B OKPECTHOCTH TOUKH ¥ = —2

Otser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nis 3auera / audd. 3adyera

No Kon
Ilepeuens BonpocoB (3agau) i 3ayera / audd. 3agera
/1 P p (sana) 1 b WHJUKAaTOpa
Cemectp Nel
28. | Ilpenen ¢pynkuuu. Beruucnenue npenenos. YK-1.¥.2
1. Bemuucauts npenen lim % OIIK-3.1.2
Orger: 3
. InT—du-6
2. Beraucmuts npeen lim ———
Otger: 8/5
3. Boruucymts npeen lim ————
Otser: 3/2
. —x +xt6
4. Beraucnuts npeaen lim ———
Otser: - 5/7
W —2nt —x 42
5. Beramcnnts npenen lim ————
OtBer: 0eCKOHEYHOCTH
6. 257 #5x+2

Berancaute npenen lim —"\E

Ortger: -3/6 = -1/2




2 e T L

7. Boraucnuts npegen lim ————

. e
b =

x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

-
= Do

8. Bpruucnuts npeaen lim ———

+2x—8
3 .

Otser: 7/6

. X —bX
9. Brauciautb nmpeaci lim — .

x—+oa N7

OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezen lim ———

[= T |
X T L

OtBet: 8/5
29. | Kakue u3 mpecTaBICHHBIX HIKE MPEJIETIOB MOTYT OBITh BBIUYHCIICHBI VK-1.B.2
METOOM JIeIeHUS Ha OOJBIIYIO CTETIeHb IEPEMEHHBIX ?
a) lim s
x—=0 X liox
. 2" —4n—6
b) lim ———
. 3x’-ax—4
c) lljl} Ixl-3x-32
. 4t 6
d) lim—
x— 3 X" —oX—3
e) lim S
b ix :_?\_2
OtBeT: a), C), €)
30. | Kakas ¢yHKIMS Ha3bIBACTCS HEMPEPHIBHON B TOUKE X0? OIIK-3./1.2
OtBer: ®@ynkmus f(X) Ha3pIBaeTcsi HeMPePHLIBHOW B TOYKe X0, €CJIH
OHAa ompe/eeHA B HEKOTOPOil OKPECTHOCTH 3TOM TOYKH X0 U
lim £(x) = f(x,)
X
31. | Uemy paBHa cyMMa KOHEYHOT'O YHCIIa OECKOHEUHO MANTBIX (DYHKIINHA? OIIK-3./1.2
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 PYHKIHSA OeCKOHEYHO MaJiasi
32. | Teno nBmKeTcs 1O 3akoHy S(t) =5t* +1. Uemy paBHa ckopocTs V(t) B OIIK-3.11.2
MOMeHT BpeMeHu t =17? 3anuimmTe HOMEp BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
OtBet: 4)
33. | 1) Belunciure NpoU3BOAHYIO QYHKIUKM V = x = + 4% VK-1.B.2

Oteer: Z2x + 4%In4
2) Bepno ynu yrBepxkacHue: «[Ipon3BoiHas CyMMbI IBYX
muddepeHpyeMbIX GyHKINUNA paBHA CyMMe MMPOU3BOIHBIX ITUX




dbyHkmiiy. OTBET apryMEeHTHPYITE.

OTBeT:
IIpaBuna nud¢gepeHUNPOBAHNS MOTYT ObITH 3AIIUCAHBI:

1. (C-u(x))'=C-u'(x)
2. (UC)EVv(X))'=u"(X):V'(X)
3

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

" () -

ve(x

®opmyaa Ned kak pa3 u o3Hauyaet, uTo «IIpousBoaHas cyMMbI IBYX
auddepenuupyembix QyHKIUI paBHA CyMMe NIPOU3BOAHBIX 3THX
GyHKIHI».

34.

1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMM v = x~ - 4°

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

2) Bepno nu yrBepkacHue: «[Ipon3BoaHas mpOU3BEICHUS IBYX
maddepeHpyemMbIx GpyHKIUI paBHA TPOU3BEICHUIO TPOU3BOIHBIX
TUX QyHKUuMi». OTBET apryMeHTUupyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuna gu¢pepeHINPOBAHNA MOTYT ObITh 3aIIUCAHBI:
1. (C-u(x))'=C-u'(x)

N

. (UC)EV(X)) =u'(X)2V' (X)
- (U()-v (X)) =" (X)-V(X)+u(x)-v'(x)

Lalds 4 wlxlvlxl—uix)vix

4. (2 =

w

a .
v (x

®opmya Ne3 —310 dopmyJia 1Jisl BBIYMCIEHUS TPOU3BOTHOM
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

YK-1.B.2

35.

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET.

-

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

N

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

| / wlxl vl x T I o I -

4 G =

w

ve(x

OTtBet: ommodka B (popmyJie Ne3. I1o npaBuay nuddepeHuupoBanus

npousBeaeHus AByX AupPepeHuupyemMbiX QyHKIUI MPOU3BOAHASA

Nnpou3BeleHUus1 BbIuucisiercs mo gopmyJie:
(U(x)-v(x))'=u’(x)-v(x)+u(x)-v'(x)

OIIK-3./1.2

36.

[IpaBuna guddepenunponanus. [IponsBoaHas ci0XHON QYHKITUH.
3ananue 1.
1) Haiiaute npon3BoIHYIO QYHKIIMH

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




y =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3

—40sin(7 + 8x) + n (7x—8) ¢+

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

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUIS1 pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTu4ecKuxX GyHKIUI B TOM YUCIE€CHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 2.
1) Haiiaute npou3BOHYIO (YHKIIMH

v = 5cos(5+ 2x) #In(5x— 2)

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

Ex—2

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

OtBer: K undpoBbiM cpeacTBam, KOTOpblie MOI'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

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

-24

-
cos” [(7T+4x

7
Tx—4

eIn(7x— 4) + 6tg(7 + 4x) *

(In(7x— 4))?
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTcss Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 4.
1) Haiiaute nmpou3BoaHy0 QyHKINU
v =4/ 2 — 6sin(7 + 4x)



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

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBure kakoe-imu00 uppoBoe CpeacTBO, IPUMEHUMOE JIJIsS
peureHus qaHHou 3agadn. OO0CHYHTE BaIll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelleHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYamwmiee 00J1b110ii Hadop
MaTeMaTU4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM COMPOBOXKIEHHEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x—4)In4
2) HazoBure kakoe-nm100 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 60J1b10i HAOop
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

37.

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

2,/2—6Ein(T+4

HPOU3BOAHOM QpyHKIMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYHTE.
OTBer: BbIpa:keHHe SIBJISICTCH MPOU3BOAHOM 1J1s1 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

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

1
J « (—24)cos(7 + 4%)dx
2

V2 — 6sin(7 + 4x)

OITK-3.]1.2

38.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky GyHKINN y:x3 -2
B €r0 TOUKe ¢ adcmuccon Xo= 1
OrBet: y=3Xx-4

OIIK-3./1.2

39.

B KaKoii TOUKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH Y=X° -2
nMeet B Yy=3X-4

OrtBet: Xo=1

3amada MOXeT ObITh perieHa 1ByMs crocobamu. O6ocHyiTe 06a
crioco0a perieHus.

Ortser: IlepBblii c10C00 0OCHOBaH Ha ONpPeeICHUN KACaTeIbHON K
rpaguky GyHKIUU — 3TO 001asi TOUKA rpaduka yHKuum u

OITK-3.71.2
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NPSIMO, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY?>KHO PelIMTh CUCTEMY

Lly=x"—12
ABHEHUH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AMMO CPABHUTH 0011Iee

YPaBHEHHE KAaCaTeJbHOH ¥ = ¥ (%) + ¥ ‘(XD:I (x— x,) my=3x-4

40.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpuBbie Y=f(X) u y=g(x). Ooe
byuknun Y=f(X) 1 y=¢(X) umerot npousBoaHbie B Touke (Xo, Yo). Uemy
PaBEH yroJj MeXay KpUBbIMU?
OtBer: Yriom ¢ mexxkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeIbHbIMH K MPSIMbIM,

g lxg ) —F (xp

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

VK-1.3.2

41.

[TycTh mosiokeHne TOUKH MU €€ ABWKCHUH 3a1aéTcs pyHkumen S=S(t),
rae t — Bpemsi. Uemy paBHa CKOPOCTh TOUKH? BhIMUIINTE HOMEDP BEPHOTO
YTBEPIKIACHHSI.

a) CKopocTh TOYKH PaBHA MPOU3BOAHOM PpyHKIMM S(t)

a) CKOpOCTb TOYKH paBHA BTOPOM MpOou3BoAHOM QyHKInU S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

OIIK-3.]1.2

42.

[Mycts Gynkuus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
yobiBanus ¢ynkuuu y = f(x) Ha untepsae (a, b).

Oteer: Eciau npousBoaHas pynknun y = f(x) orpunareabna as
BCEX X U3 HHTepBaJja (@, b), To pyHKus yObIBaeT HA 3TOM
HHTepBaJe.

VK-1.3.2

43.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (a, b). Hazoure ycnoBue
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBaie (a, b).

Otger: Ecan BTopasi npou3Boanas ¢pyukuuu y = f(x) orpunarenbna
JUIsI BCeX X M3 MHTepBaia (&, b), To pyHKIuMs BBINYKJIa BBEPX Ha
ITOM MHTepBaJe.

YK-1.3.2

44,

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

YK-1.3.2

45.

[Tycts muddepenuupyemast pynkuus y = f(X) 3ajana Ha nHTEpBaJe

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas hyHkuM y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMyM?

Oteet: B ToYKax 3KkcTpeMyMa Ha HHTepBaJe (4, b) mpousBogHan
¢pynkuun y = f(x) paBHa Hy/ 10 (Heo0X0AMMOe yCI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAKCHMYMa, MUHMMYMA HJIH Nlepernda

VK-2.B.2




rpaduka pyakuun. [iis Toro, yTo0bl B TOUKE ObLI MAKCHUMYM,
npou3BoaHasi GyHKIHUH J0JKHA MEHATDH 3HAK C ILUIIOCA HA MUHYC.

46.

Kakas npsiMast IMHUS Ha3bIBA€TCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortset: [IpsamMas TuHUS M HA3BIBAETCS ACHMNTOTOM rpaduka
¢yukuuu Y=f(X), ecoin paccrosinue d or Touku M, jexkameid Ha 3TOM
rpajuke, 10 MPSIMOii M CTPEMHUTCS K HYJII0 NP HEOTPAHUYEHHOM
YAAJIeHUH ITOI TOYKHM MO0 rpauKy OT Ha4Yaj1a KOOPAUHAT B
0€CKOHEYHOCTb.

YK-1.3.2

47.

BepHo 11, 4TO BBIpaXkKeHUE
+ 5

Ssnsercs pewenreM [(5x® — 2x* ++/x%)dx ? OtBer 0boCHYiiTe.
[IpuBenute nBa criocoda peneHus.
OTBeT: BhIpaKeHHE

5
5 2
5,1 2,3
4 3

J (5x% — 2x% + \.-"F]dx

i =
Toxt+ 5 siBJIsIeTCS peleHreM

JIJIst 0TBETA HA 3TOT BONPOC MOKHO B3SITH HHTErPaJl
i . = 5 2 25
J (5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
5 ) 3 5
5
5 a 2 3 2 = <

T.e. -x" —Zx’ +-x2 +5 -9T0 0aHO U3 pemenuii npu C=5.
Bropoii BapuanT PCHICHHSI: B3ATH NPOH3BOHYIO OT

5 2
St 2,3
4 3

i —
dyuxmun  5x7 —2x" + /x| 3HaunT BHIpAKEHHE
5
4 o

5 Z 2 =
Pl ;xg toxz+ 5 sBJsIeTCS pelleHneM MHTerpaJja.

o - w
+oxz+ 5, IPOU3BO/IHASI PABHA NOAMHTETPAJILHOM

OIIK-3.11.2

48.

1. Beluuciauth HeONpeaeNEHHBIN HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

OrtBer:

5 2 23
—xt——xF+-xa+C
& 3 5

2. BbIYMCIUTH HEompeIeIEHHBIN HHTETrpall:

J [;\-':.-'I.': R 3_1.3 —5 " I-—S:I d.-'l.'
VX

OTBeT:

3 5 3 L

—xi+—-x*—20x+C

5 4

3. BwrumcauTh HeonpeneIEHHBIN HHTETPAT:

[ ax

v
OTBeT:

VK-1.V.2
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38 61
—x3i+_—x6+C
8 7

4. BpUuCIUTh HEONPeaeaEHHbBIN HHTETPaT:

Fxt =V
J (——F—)dx
o

X

OTtBeT:
5

0,5x* 1+ 0,8x 1L C
5. BwruuciauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

49,

MeTo1bI MHTETPUPOBAHKUS: METO]T BHECEHHS 110 3HAK quddepeHmmnana
Y METOJ 3aMEHbI IEPEMEHHOW NHTETPUPOBAHUS.
1. BribGepute METOJ MHTETPUPOBAHUS U BHIYUCIUTE UHTErPal.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:
Orser:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MO/I 3HAK
auddepennuaia Tak M METOJ 3aMeHbI NepeMeHHOI
UHTErPUPOBAHUS.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUMCIINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J x*+1
Orser:
Zarctg(x*)+ C
Mo:keT ObITH IPMMEHEH KaK MeTO/] BHECEHH S MO0/l 3HAK

Au(pepeHnnana TaK U MeTOJ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

3. Bribepurte MeTO HHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN :

J xsin(x® + 3)dx

OTtBer:

1 5
—Ecﬂs[x +3)+cC

MoskeTt ObITH IPUMEHEH METOJ] 3aMeHbI epeMeHHOMH
HHTErPUPOBaHUS.

VK-2.B.2
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4. BbiOepuTe METOA HHTETPUPOBAHUS U BBIUNCINTE HHTETPAJl.
VYKaxuTe Kakoi METOJ UHTETPUPOBAHMS [IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBet:
2tg(yx)+C
Mo:keT ObITH IPUMEHEH METO/1 3aMeHbI epeMeHHOi
HHTErpUPOBAHUS.

5. BsiOepuTe METOI MHTETPUPOBAHUS M BBIYMCIUTE HHTETPAJL.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

[ dx
v
—2ln|4 — x| + €

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

50.

3aganue 1.

1) BLI‘{I/ICJ'II/ITB, IMPUMCHUB MCTOJ UHTCIPUPOBAHUA 110 YACTAM:

J x ® cosxdx

OtBet: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BEIOOP.

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHBI JJIs
pemienusi aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYaWIilee O00JbIOH Hadop
MaTeMaTu4yeckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

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

Orser: (x +1)e* — e+ C
2) HazoBure kakoe-mub0 UPPOBOE CPEACTBO, NPUMEHHUMOE IS
pereHust faHHOM 3agaun. OOOCHYWTE Balll BHIOOP.

OTger:
K uudgpoBbiM cpeacrBamM, KOTOPble MOTYT ObITh NMPUMEHEHBbI sl
pelieHusi AaHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 Ha TNOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbLHBIM CONPOBOKIEHUEM.
3amanue 3.

YK-2.V.1
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1) BerunciauTh, IpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

Otreer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHBI JIsI
pelieHusi aHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCcKUX (PYHKIMH B TOM YHCJECHCTEMY KOMIIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BeruncinuTh, NPUMEHUB METOJ HUHTEIPUPOBAHUSA 110 YACTSM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-au00 HH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIE MOTYT ObITh PUMEHEHbI JIIs
peleHus JaHHOI 3aga4uu oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOUYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

51.

Samanue 1.

1) BeruncnuTe OnpeneeHHbII HHTErpat:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacrtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IJIs
pemieHust JaaHHO 3amayu  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTreMaTu4ecKuX (GyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.

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

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-11u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh HNPHUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe obOecnedeHue, BKJIKOYaKInee 00JbIIOH Hadop
MareMaTu4ecKuX (GyHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMHA ¥ BU3YAJIbHBIM CONPOBOXKIEHNEM.

3agaHue 3.

1) BblunciInTE ONPEICICHHBIN HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienusi aaHHOW 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecnedyeHue, BKJIOYaolee 00Jab1IOH Had0Op
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.

3ananue 4.

1) BbluuciInTE ONPEICICHHBIN HHTETPAT:
.
J :l.S dx
-1

Oter: 0-1/4=-1/4
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpossiM cpencrBam, KOTOpble MOTYT ObITh NPHMEHEHbI I



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

pelieHusi aAaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[[eax

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT OBITH NMPUMEHEHBI IJIsI
pelieHusi JdaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (YHKUHHA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TMOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

52.

1. TlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKITUIO

( cosx dx

OtsBer: 0,5

2. TlpouHTETrpUpyHTE TPUTOHOMETPUIECKYIO (PYHKITHIO

( COS X dx
OtBer: 0
3. IIpouHTerpupyiiTe TPUrOHOMETPUIECKYIO (DYHKIIHIO

|r cos 2x dx

OtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO
|r sinx dx

”

YK-2.¥.3
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OtBer: 2

( sinx dx

OTtBer: 1

5. IIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIIHIO

Mpe/ICTaBIeHbI B Tabuie 17.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOI paOOThI

Ne i/t

KypcOBOi1 paboThI

[TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

npezcTaBieHsl B Tadmuie 18.

MpeICTaBICHBI B Tabwuie 17.

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIONHEHUS KypCOBOW pabOThI

Tabnuna 17 — Ilepeyern TeM U1 KypcOBOTO MPOEKTUPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThl

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

npeJcTaBieHbl B Tabnuie 18.

BOHpOCI)I AJi1 IMPOBCACHHUA HpOMC)KYTOQHOfI arrecrtaliukn B BHUHAC TCCTUPOBAHHA

Tabnuua 18 — IlpumepHbIii epeueHb BOIPOCOB JJIsl TECTOB

Ne
Kon
o/ [IpumepHBIii epeueHb BOIPOCOB JIJIsl TECTOB WHTIKATOP
0 a
TunoBo# BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 VK-2.V.1
. 3x°42x —7 3) 15
et ey B B
OTteer: 3)
(uncTpykuus: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBHBIN OTBET M 3aIMIITUTE APTYMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 YK-1.Y.2
byHKIIUU 2) 2
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4

SABIIACTCA TOYKA

Oteer: 3)




(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

[MpousBognas pynkimu | 1) 2x - 4% Ind YK-2.V.1
yo=x% 4% 2) 2x-4°71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OTtBer: 4)
(maCTpYyKIH: [IpounTaiiTe TEKCT, BRIOEPUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
Abcuucca sketpemyma | 1) 8 YK-1.¥.2
byHKIIIH 2) 0,5
y=8-—x"+x 3) 1
paBHa 4) -05
OTtBer: 2)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
[Tpu xakux 3HaueHusx | 1) 8 YK-1.¥.2
aprymeHTa (yHKIHS 2) 05
UMeeT 3) 1
IKCTPEMYM 4) -05
y=2x3-1,5x+5 OtBet: 2) 4)
(ITpoumTaiiTe TEKCT, BEIOEPUTE MTPABUIIBLHBIE
BapUaHTHI OTBETA U 3AMUIINUTE APTyMEHTHI,
00OCHOBBIBAIOLINE BHIOOP OTBETOB)
Bbranciure nuterpan | 1) — lr + VK-1.¥.2
r Iﬂ",‘l.' arct gx
J (1+x*)arctg®x 2) ]11|m'lcrg,1'| Tc
3) — i, T
nrctg-x
1
4) oot gx N
Otger: 1)
(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIUN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°

OrtBer: 1) 4)

[IpounTaiite TekcT, BEIOEpUTE PABUIIbHBIE
BAPUAHTHI OTBETA U 3aIIUIINTE APTYMEHTBHI,

000CHOBBIBAIOIINE BBIOOP OTBETOB




Breruncnure
MIPOU3BOIHYIO BTOPOTO
nopsiika G yHKIIHH

v = g5x—1

OTtBer: 3)

(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BEIOSpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

YK-2.V.1

OO6partHoil QpyHKITHEH
110 OTHOIICHHIO K
byHKIIUN

v =% gpusercs
byHKIISA

1) -.l', — :L.-_-'
1

2) v=—

3) y=Inx

4) y = g%

OTtBer: 3)

(maCTpyKUMS: [IpounTaiite TeKCT, BIOEPHUTE

MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,

000CHOBBIBAIOLINE BHIOOP OTBETA)

OITK-3.]1.2

10.

[TepBas npousBoHas
(YHKIIMM TOKA3bIBAET:

1) ckopocTh U3MeHEeHHs] (PYHKIHH

2) HanpaBjcHHE QYHKIIUN

3) npwupaiieHue GyHKIHHA

4) npupaiieHre apryMeHTa QyHKIu
OtBeT: 1)

(uHCTpYKIMS: [IpounTaiiTe TEKCT, BRIOCPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIK-3.71.2

11.

Huddepenuman
(byHKIIUY paBeH

1) OTHOIICHHIO TIPUpAICHHs PYHKIHH K
MPUPAIICHUIO apIyMEHTa

2) TPOM3BEICHUIO MPHUPAIICHUS PYHKIIMU HA
IpUpalieHre apryMeHTa

3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa

4) mpupalIeHUI0 apryMeHTa

OtBert: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,

00OCHOBBIBAIOIINE BHIOOP OTBETA)

OIK-3.71.2

12.

Brraucnure yncio
TOYEK pa3phiBa

byHKIUM

x+2

y= [:L. iR 3);_(1;__ 4)2

1) 1

2) 2

3) 3

4) 0

OTtBet: 3)

(uacTpykuus: [IpounTaiite TekcT, BeIOEpUTE
HpaBI/IHLHBIfl OTBECT U 3aIIMIINTC apryMCHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)

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

13.

Brruuciaute
npenen
sin®3x

lim -
=0 x=

1) 0
2) 9
3) 3
4) 1
OtBer: 2)

YK-1.3.1

14.

YpaBHeHue

1) y=2x+4

OITK-3.71.2




KacaTeJIbHOM K
rpaduxy GyHKIIUN
y=x"—2

B €r0 TOYKE C
abcruccon

Xo= 1 umeer Bug

2) yv=4x+3

3) yv=2x—5
4) y=3x—4
OTtBer: 4)

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

15.| Beruucnure 3HaueHUE 1) 0 YK-1.¥.2
IPOM3BOAHOM BTOpOoro | 2) -1
nopsika QyHKIHK 3) 3
v = sin2x + 4x 4) -4
B TOYKE ¥ = — Ortger: 4)
N (maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
NPaBWIBHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
16.| MHoxecTBO 1) —ixsin3x —>cos3x+C OIIK-3.11.2
TepBOOGPA3HBIX : 1
byHKIHH 2) 3xsin3x + _cos3x +C
f(x) = —xcos(3x) 3) 3;{5:’113;{—;0053:{ +C
HMeeT Bul 4) 3xsin3x + 9cos3x + C
Otger: 1) -
(unctpykuus: [IpounTaiiTe TEKCT, BBIOCPUTE
MPaBUWIBLHBIN OTBET M 3aIMIINTE APTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
17.| Ecnu K onpesiesIeHHOMY 1) L’“— ‘;“‘: VK-2.V.1
UHTErpaly T
64 ; . B4 tdt
J % 26l e
1 VAT VX 2 dt
IPUMEHUTE 3 I ==
MIOJICTAHOBKY :
x = t°, 10 OH IpHUMeT 4) 6" drg e
’ 1 %+t
BUJI
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBUWIBHBIN OTBET M 3aIUIINTE APTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
18.| Teno nBuxercs 1o 1) 6 OIIK-3.11.2
3aKOHY 2) 4
S(t)=5t3+1, Torna 3) 10
CKOPOCTH B MOMEHT 4) 15
Bpemenu t=1 paBHa Otgert: 4)
(uacTpykuus: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBHBIN OTBET M 3aIUIITUTE APTYMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
19.| 3anummTe OIIK-3./1.2
M0CJIEI0BATEIbHOCTh

JIEUCTBUN MPH
pELIEHUH 3aauu:

A) moacTaBUTh 3HaU€HUE BpeMeHu t=5uac B
YPaBHEHUE NEPEMELICHUS
b) BbIpazuTh Bpems B CeKyHax




Teno aBuxeTcd Mo
3aKOHY
S(t)=5t3+1(m/c), aT0OBI
BBIYHCIIUTH CKOPOCTH B
MOMEHT BpEMEHH

t=5 uac HyxHO

B) pa3nenuth nepemerienue Ha Bpemst

I') B3sTh NPOU3BOIHYIO OT NEPEMELICHUS
J1) mocTaBUTh B ypaBHEHUE MPOU3BOJAHOMN
3HAUEHUE BPEMEHU

Ortser:

bBJI nau I'B/1,

(uaCTpyKUMS: [TpounTaiiTe TEKCT U YCTAaHOBUTE
M10CJIEI0BATEIbHOCTh. 3alUILINTE
COOTBETCTBYIOIIYIO TIOCIIEI0OBATEIILHOCTh OYKB
CJIeBa HAIPABO)

20.| YkaxuTe QyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIC SIBIISIOTCS 2) X utg2x
9KBHMBAJCHTHBIMU MPU | 3) X U COS2X
x—=0 4) X usin2x
OtBet: 1)
(uaCTpyKUWMS: [IpounTaiiTe TeKCT, BIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
21.| Kakoe u3 HiKe 1) oTHOIIEHKE TpUpalleHus QYHKIIUU K YK-2.3.1
MePEYHCIICHHBIX MPUPALICHUIO apTyMEHTa
PeJIOKEHU N 2) oTHOUIEHHS PYHKIIMU K IPUPALICHUIO
omnpezenser aprymMeHTa
MIPOU3BOTHYIO 3) oTHoOWIeHKE TIpeena QYHKIUU K apryMEHTy
¢yHKIMM (KOoraa 4) npenes OTHOLIEHUS MPUPALIeHNsT QYHKIIUH
npupanieHue K MPUPALIEHUI0 APTyMeHTAa
aprymenra ctpeMurcs K | OrBer: 4)
HYII0)? (maCTpYKIMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MPABUJIHHBIN OTBET U 3aIHIIUTE apTYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
2 cemecTp
1. | ITomHbIH 1) 2x%ydx + 3x%y3dy VK-1.¥.2
nuddepenman 2) 3x*yidx+ 2x*ydy
byHKIUN 3) 3x ydx + 2x3ydy
z = x3y? 4) 2x*y3dx + 3x7ydy
paBcH OTtBer: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3aHIINTE apTyMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA)
2. | YkaxuTe cXoaaiuics 1) =7, L_ YVK-2.V.1
YHCIIOBOH psift
P 2) I
3) Timi =
4) Tioi=
OtBert: 2)
(uncTpykuwmst: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | Ykaxure cTEIeHHON 1) X 1% (x —2)" OIIK-3./1.2




psiA, AT KOTOPOTO
unTepsan (0;2)
SIBIISICTCS. UHTEPBAJIOM
CXO/IMMOCTH.

2) o n(x—2)"

3) Iimyy (x—1)"

4) ¥r_n(x+2)"
OTtBer: 3)
(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

VKakHUTE YaCTHYIO 1) 6 YK-1.Y.2
IIPOU3BOJIHYIO 110 2) 6xv
Vv QpyHKIMH OBYX 3) 6x
TepeMEHHBIX Z = 3x°V | 4) 37
OrtBer: 4)
HeoOxonuMmeriii 1) I=, -‘=: ‘f VYK-1.3.1
IpHU3HAK CXOAUMOCTHU e
HE BBITIOJHEH IS psijia 2) Lo NEY
- S
3) E“:lm
Otgert: 3)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
OIIK-3./1.2
K xakomy BHIY 1) o N743 4) OyHKIIMOHATbHBIN
OTHOCHUTCS KaXIbIi U3 n=1nde7 P
PAIOB
2) X n(x+ 2)"| 5)3naKkonepeMeHHbIH
pAn
3) Y7, '1—53':‘_511: 6)HOJ'IO)K}/ITCJ‘IBHI:II71
e+ YHUCJIOBOU P
OtgeT:1)6); 2)4); 3)5)
(nuCcTpyKIWHs: [IpounTaiiTe TEKCT M yCTAHOBHUTE
cooTBeTcTBHE. K KaxKI0M 1TO3UIK, JaHHOM B
JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
PaccuuTaiite yacTHyIO 1) 2cos(5x+ 2y) OIIK-3.11.2
IPOU3BOTHYHO z—z 2) —2sin(5x+ 2y)
. 3) cos(5x+ 2y)
q;yiKélann[Sx— 2y) 4) (5x+ 2)cos(5x + 2y)
o Ortser: 2)
(naCTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Haiinure obnacts 1) [4,0) YK-2.V.1
CXOAMMOCTH 2) (-3,0)
PR 3 (2.0
e 4) [-1,0)

Otger: 1)




(maCTpyKIWMS: [IpounTaiiTe TEKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET U 3aIUIINUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

9. | Halinure 3HaueHue 1) 5 YK-2.V.1
GyHKINU IBYX 2) 2
HePEMEHHBIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19
2,1) OTger: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABUJIbHBIN OTBET U 3AIMIIUTE apryMEHTBHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
10.| Haiiaure yactHyro 1) Zcos(5x+ 2y) OIIK-3.11.2
IPOM3BOJIHYIO Z—z 2) _3505(53 T 2y)
Py 4 3) cos(5x+ 2y)
z = sin(5x + 2y) 4) (5x+ 2)cos(5x + 2y)
OtBeT: 1)
(uncTpykwmst: [IpounrtaiiTe TeKCT, BEIOEpUTE
MPABUJIbHBIN OTBET U 3AIMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
11.| ana q)y}g(HI/ISI 1) 1+ 3x— 3_;{3 VK-1.V.2
flx) =e* rorma 2) 1+ 3x+ 9x?
nepBbie TpU (OTJIMYHBIC 3) 1— 3x + 9%
OT HYJIs) 4JeHa 3 .
PAa3IOKEHNUS ITOM 4) 1+ 3x+ 207
GyHKIIMY B ps
Teiinopa B Otger: 4)
OKPECTHOCTH TOYKHU (urcTpyKIws: [IpounTtaiiTe TeKCT, BRIOSpHUTE
i, = 0 uMeroT BUJ MIPABUJIbHBIN OTBET U 3AIMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
12.| dnsa dyakuun OrtBert: YK-1.¥.2
f(x) = e**nepsoie 1+ 3:{—%:{3
TPH, OTIIMYHBIE OT I . - .
Hy, nera (ITpounTaiite TEKCT U 3alTHILATE PA3BEPHYTHIA
000OCHOBaHHBII OTBET).
pa3JIoKEHUs B sl
Telnopa B
OKPECTHOCTH TOUKHU
x; = 0 uMeroT BU]
13.| HeoOxoaumbIit 1) T= n’+3 OIIK-3.]1.2
IPHM3HAK CXOAUMOCTH _'ii =1 7
HE BBITIOJHEH IS psijia 2) Zi= s
3) T
§ T
OtBer: 1)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpHUTE
MPaBUJILHBIN OTBET W 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiigute obmacts 1) [0, 4) YK-2.V.1
CXOJMMOCTH 2) (0,3

3) (0,2)




4) (0,1)

OtBeT: 1)

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

15.| YactHast npousBognas | 1) 6 OIIK-3.11.2
1o x (yHKIUHU JABYX 2) 6xy
HePEMEHHBIX 3) 6x
z = 3x7y 4) 6x + 3x°
OTtBer: 2)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPaBWJIbHBIN OTBET U 3alUILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| 3nayenue GpyHKUUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBet: 1)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
17.] YxaxuTte Tun OTtBeTsI: YK-2.3.1
QG hepeHIaIbLHOr0 1) VYpaBHeHUE ¢ pa3AeisSIOUMMUCS
ypaBHEHUS MIepeMEHHBIMU
Cx+1)y'+y==x: 2) Jluneiinoe ypaBHeHHE
3) VYpauenwue bepaymiu
4) VYpaBHeHHe B MOJHBIX AuddepeHimanax
OTBerT: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINME BEIOOP OTBETA)
18.| VkaxwuTre oOmee OIIK-3.]1.2
peleHue 1) y=2In|2x+ 1]+ C
muddepeHIaTbHOrO 2) ¥y =In|2x +C|
YpaBHEHUSA i 3) y= 2
(2x + 1)dy + y*dx = 0 In|Zx+1]+C
) 4) y = 3In|x|
OTtBet: 3)
(uacTpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
19. VYkaxwurte yactHoe pemienue auddepennunansuoro | OIMK-3.11.2

ypaBHEHUS
v' + 2y = 4, ynoBneTBOpsIOIIee HAYATEHOMY
ycnosuro v(0) = 5:

1) y=4e ™ 45

2) yv=4—x

3) y=3e 2" +2

4) y=2e" 42




OTtBer: 3)
(maCTpyKIHs: [IpounTtaiiTe TEKCT, BEIOEpUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

20.| Cpenu nepeyrciIeHHBIX 1) (x*+y*+2x)dx 4+ 2xydy =10
QG hepeHIaTbHBIX 2) (x*+y*)dx +2xydy =0 YK-2.3.1
YPaBHEHUH YKaXUTE 3) (xy*+x)dx+ (*y—y)dy =0
ypaBHEHHE C 4) (x*+y)dx —xdy =10
pa3IeNaoIUMUCS
NEPEMEHHBIMHU: Ortger: 3)

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

CucreMa OlLIEHUBAHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMTAETCSl BEPHBIM, €CJIH MPaBWIbHO yKa3aHa uudpa
U TIpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TpU BbIOOpe oTBeTa. lloiHoe
COBIAaJICHUE C BEPHBIM OTBETOM OlLIEHHWBaeTCs 1 OajioM, HEBEpHBIA OTBET WIJIM €T0 OTCYTCTBUE —
0 G6amnos.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THIA C BHIOOPOM HECKOJIBKHX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIE IIPU BBIOOPE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLIEHHMBAeTcs 1 OamioM, eciau JOMyIIEHbl OMKUOKHA WIN
OTBET OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpHITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULIMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBICHBI C
MO3ULIMSIMH Apyroro crojioia). [lomHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amimom,
HEBEPHBIN OTBET WM €ro oTcyTcTBHE — () 6ayIoB

4 tun) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIICHHE IOCIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
€CJId TPaBUJIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv JOMyYIIeHbBI OIMOKHU WM OTBET OTCYTCTBYET — () Gayuios.

5 Tumn) 3anaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIMMAZAaeT C OSTAIOHHBIM II0 COACP)KAaHUIO M ToyHOTe. llpaBWIBHBIA OTBET 3a 3aJaHue
OlLICHUBaeTCs B 3 Oaluia, eclii JOMyIeHa O/iHa OIHOKa \ HETOYHOCTD \ OTBET MPABUIIBHBII, HO HE
HOJHBIN - 1 6ast, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPAaBUJIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTHpyHOIIMX MOPAJOK U HPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00Yy4aroImuXcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI




11.1. Meroauueckue yka3aHus i1 OOYYalOIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
(GyHAaMEHTaIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMs, HOBEWIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTu 3HaHUs, €€ HpoOJIeMbl, JAaeT LENbHOE INPEJCTaBICHUE O IUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

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

— MOSBJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIbHON paboThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3iIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpalUMed CIaioB U
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIHOHHOTO MaTepuaIa:

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmroctpupyromuye npumepsl.

11.2. Metoauueckue ykazaHUS UIsi OOY4YalOIIMXCS MO TPOXONKIACHHUIO MPAKTHUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoiiecca, 3aKJIFOUArOIIasICs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1eJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPUECKOH JIEATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS Ui 00YUaIOIIErocs sIBIsieTCS MPUBUTHE 00yJatoIuMCs
YMEHHI W HaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIOIIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriyOJeHue, pacllupeHue M AeTau3alius 3HAHUWA TpU PElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHMEC HOBBIMH METOJaMH M METOJMKAMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
IUCIUATUIHHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IyTEM CaMOCTOSATEIHHO BHIOPAHHBIX
obecrnevyeHrne paluoOHAIBHOTO COUETaHHSI KOJUIEKTUBHOW U MHAUBHIYaILHON GopM 00yUeHUSI.



QyHKINUU TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTEJIbHAS;

— pa3BUBaIOILas;

—  BOCIIMTATEJIbHAsA.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATHUSAM
HOpa3eIsAI0TCA Ha:

— O3HAKOMMTEINIbHBIC, IIPOBOAMMBIE C LEIbI0 3aKpCIUIEHWs MW KOHKPETH3alUu
U3Y4YEHHOT'O TEOPETUYECKOTO MATEPHUAIIA;

— aHaJIUTUYECKHE, CTABSIIME CBOCH LIEJIbIO MOJyYeHHEe HOBOM MH(OpMaIMK Ha OCHOBE
(opManTn30BaHHBIX METO/I0B;

— TBOPYECKHE, IOAXOI0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy MPAKTUYECKUX 3aHATUN:

- B UHTEpakTUBHOH Qopme (pelieHHe CHUTYallMOHHBIX 3a/lad, 3aHiATusd 10
MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUMN, TPYIIIOBbIE JUCKYCCHH);

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTyeckre 3aHATHA HAYMHAIOTCA C 3allCH B JKypHaJd MpernojaBaTelis
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTUYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3a/Jaydl M IpeajiaraeT CTyIeHTaM CaMOCTOSTEIbHO
pelINTh 3a/a4yy, UCIOJB3Ysl 3HAHHUS, MOJIYYCHHBIC CTYICHTOM Ha JieKiuu. CTYIeHT, KOTOPBIi
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciu CTYIAEHT MNpaBUIIBLHO PEIIn
3a/aqy, OH moyrydaer 5 6ayuioB. Ecim cTymeHT pemiaeT 3ajady ¢ MOMOIIBIO MPermoaaBaTelis, TO
nonyyaeT 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TiepeBoasiTcss B OoHychl (kauectBo) or 0 mo 5 OamnoB. DT OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIJAeTCS JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPBIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHusl JUIsl 00YJarOMIUXCs 0 MPOXOKICHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCs BBHIMOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEMojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydaroruxcst 1Mo 3a04HOM (Gopme 0OydeHUs, CaMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUST CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
N HaBBIKM B YCBOCHHMU MW CHUCTCMATHU3ALUU HpI/IO6peTaCMI>IX 3HaHI/II\/’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TOMOTaeT TMOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcst ABISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTNHE;

11.4. Metoauueckre yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHHUE CEMECTpa C IIeNbI0 OLEHUBAHMS XOJa OCBOCHHS
JTUCIUTUIAHBI.



B Teuenume cemectpa B cucteme JIucTaHmuoHHOro oOyuenuss I'YAII B dopme
TECTUPOBAHUS TIPOBOJATCA JIBE IPOBEPOYHBIE pabOTBI MO PENICHHI0 3adad W OJIUH
TEOPETUYECKH Ompoc (TepeueHb BOIPOCOB Ui TECTOB pa3MelnieH B «baHkKe BOMPOCOB» B
cucteMe JucTaHOMOHHOTO oOydeHus ['YAII), Ha mnpakTUYeCKUX 3aHATHIX IPOBOMISATCS
IPOBEPOUYHBIE PaOOTHI IO pasjiesiaM Kypca B MHUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha LeJ0e
3aHATHE, TAaK U Ha €r0 4acTh.

Pe3ynbpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YYUTHIBATBHCS MPH MPOBEACHUU
POMEXXYTOYHOH aTTecTaluu (IPU HUCIOIb30BAaHUN 0ATbHO-PEHTHHIOBOW CHCTEMbI OI[CHUBAHMS,
KaXIbIi BHJ KOHTPOJS OIEHHMBAETCS B Oaulax, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue yka3zaHus JJisi OOy4aroUuXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALUU.

[Ipomexyrounas  arrectanus  oOydaroluxcst — MpeaycMaTpUBaeT  OLIEHHWBAaHUE
IPOMEXXYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS MO TUCHUIUIMHE. JK3aMeH — Gopma
OLICHKHU 3HAHUI, MOJTYYEHHBIX 00YYaIOIIMMCS B MPOLIECCE U3YUYECHUS BCEW TUCIUILIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENIbHOM palOOThl, CIIOCOOHOCTH NPUMEHATh MX JUIS pEIIEeHUs
MPaKTUYECKUX 3aJa4. DK3aMeH, KaKk IPaBUjIo, IPOBOJUTCS B MEPHUO]] 3K3aAMEHALIMOHHON CECCUU
U 3aBEpILAETCSl ATTECTALMOHHON OLEHKOM «OTIMYHO», «XOPOIIOY», «YyIOBJIETBOPUTEIBHOM,
«HEYJIOBJIETBOPUTEIILHO.



Jluct BHECEeHUsI U3MEHEHUH B pabodyro MporpaMmMy JUCHUTUTHHBL

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




