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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
cnenuaibHoctd  27.03.04 «VYmpaBieHue B TEXHHYECKMX CHCTEMax» HaIlpaBJICHHOCTH
«Ympasnenue 1 HHPOPMATHKA B TEXHHUYECKUX cUCcTeMax». Jlucuumminna peanusyercs kadeapoit
«Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUYCCKUN aHAIM3 W CHUHTE3 WH(opMaiuu,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUsS, UCXOS U3 JEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «CnocobGeH mpuMeHSTH (yHAAMEHTAIbHBIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
¢usznko- MareMaTH4ecKMX M (WIM) €CTeCTBEHHBIX HayK, H HCIOJb30BaTh HX B
npo(hecCHOHANTLHOM IS TEIbHOCTH, B TOM YHUCJIE B cepe MeJarorndecKoi IesaTeTbHOCTI

OIIK-2 «CmnocobeH ¢opMynupoBath 3aiaddl NpohecCHOHATbHOU IesTebHOCTH Ha
OCHOBE 3HAaHUU MPOPWIBHBIX Pa3ACIIOB MaTEMaTUYECKUX, TEXHHMYECKMX U €CTEeCTBEHHO-
HAYYHBIX JUCLUHUIUIHH (MOIYJIEH )»

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM HCUUCIICHHEM, TEOpHUel MpeJesioB U PSAIOB M HUX
MPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AIHUN
yueOHOro Tpolecca: JeKyuu, NpakmudecKkue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOUHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miast TpyAO0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



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

— (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
npodeccuoHaNbHBIE 33Ja4l C HCIOJb30BAHHMEM amIapara 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 M3ydyeHus NUCHUILIMHBI OOYYaOUIMIiCS AODKEH 00JanaTh CleTyIOIUMHU
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

KO,Z[ W HAMMCHOBAHHC MHAHWKATOpa

KOMIETEHIIUU KOMIIETEHIUH JIOCTHKEHUS] KOMIIETEHIIUU
VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
YK-1 Cnocoben MIO/IX0J1a JIJISl PELLIEHUS IOCTaBIEHHbIX
OCYILECTBIISATh 3a1a4
nouck, kpurtudeckuii | YK-1.Y.2 ymers ocyuiecTBiasTh
aHaJIu3 U CUHTE3 KPUTUYECKHI aHAJIU3 U CUHTE3
Y HHBEPCAILHbIC uH(popManuu nH(pOopMaLKH, TOTYYEHHON U3 Pa3HbIX
KOMIIETEHILIUH p ’ PMArtii, yi p
HIPUMEHSTh MCTOYHHUKOB, JUISl PEILICHUs TOCTAaBIEHHBIX
CHUCTEMHBIN NIOJIXO0/1 3a7a4
JUTSL pEIICHUS VK-1.B.2 Bi1ageTs HaBBIKAMH CUCTEMHOIO
[IOCTaBJIEHHBIX 3a7au | [OAX0/1a JJIs PEIIEHUS IOCTaBICHHBIX
3ajau
VK-2.3.1 3HaTh BUJIBI PECYPCOB U
OTpaHUYEHUS AJIS PELIEHUS MOCTaBICHHbIX
VYK-2 Cnocoben P p
ONPEEIATh K Janat
P pyT VK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3ajJjay B paMKax .
. MOCTaBJIEHHON LM U (POPMYJINPOBATH
MIOCTaBJIEHHOW LIEH
3aJ]au, KOTOpbIe HEOOXOMMO PEIINUTh IS
U BBIOMpAThH
€€ TIOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTs BbABUTATh
CIOCOOBI X N .
KOMIIETEHIIUU aJIbTepHATUBHbIC BAPUAHTHI EHCTBUH C

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

LEJIbI0 BEIOOpA ONTHMAJIbHBIX 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, PECYPCOB U
OTpaHUYECHUN

O6menpodeccrnoHanbHbIE

KOMIICTCHIIM

OIIK-1 Cnocoben
AHATU3UPOBATH
3a1a4u
npodeccuoHaNbHOMI
NCATCIIBHOCTHU HA
OCHOBE ITIOJIOXKEHUIA,
3aKOHOB M METOJIOB B

OIIK-1.3.1 3HaeT OCHOBHBIE TTOJIOKEHHUS,
3aKOHBI U METO/bl €CTECTBEHHBIX HAYK U
MaTeMaTHKH




oOmactu
CCTCCTBCHHBIX HayK H
MaTEMAaTUKU

OIIK-2 Cnocoben
dbopmyaupoBaTh
3a7auu
npodeCcCuOHATBLHON
JESITEIIbHOCTH Ha
O6menpodeccuoHaabHbIE | OCHOBE 3HAHUM,
KOMIIETCHIINH POQUITBHBIX
paszesnos
MaTEeMaTHYECKHUX U
€CTECTBCHHOHAYYHBIX
JUCITUTLIAH
(MotyIieit)

OIIK-2.3.1 3Haet npoduiIbHbIC pa3aeibl
MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUTLIAH

2. Mecro nucuurnHbl B cTpykType OI1

I[I/ICI_II/IHJ'II/IHB. HC 633preTC$[ Ha 3HAHUAX, pPaHEC HpI/IO6peTeHHLIX CTYACHTaMHU IIpU

HN3YUCHUU B BBICIIIEH MIKOJIE KaKUX -JIH00 JUCIHUIIIIHNH.

3HaHI/I$I, INOJIYYCHHBIC IIPpU H3YUCHUHU MaTcpuajia JaHHOU JUCHUIIIIMHBI, MMCIOT KakK

CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHU APYTUX JUCLHUILINH:
Maremartuka. Teopust BEpOATHOCTEH U MaTeMaTUYECKas CTATUCTUKA

3. O0beM u TpyI0EeMKOCTh JTUCIUILIAHBI

Jlarable 00 00mIEeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B

Tadmue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

B yuc6Hoii paGoTs! Beero Tpy0eMKOCTb 10 CEMECTpam
Nel No2
1 2 3 4

Oowan mpyooemKocmup oucyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npakmuyecKkoi no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 108 54 54
CamocmoamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.

9K3.,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
K3 F*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaeprxkaHue TUCHUTUTHHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI [0 pa3/jesiaM U BUAAM 3aHITHIA.

Pa3;[em,1, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTDH IIPUBCIACHLI B Ta6J'II/II_IC 3.

Ta6muma 3 — Pa3aensl, TeMbI IUCIUIUIAHBI, KX TPYI0EMKOCTh




Pa3zzenbl, TeMbI TUCIUTLTHHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (uac) (uac) (gac) (gac) | (wac)
Cemectp 1
Paznen 1. Teopus npenenoB 6 8 8
Paznen 2. ludpdepenunansHoe HcUUCICHAE 12 12 7
Paznen 3. MuterpanbHOE UCUUCTICHUE 16 14 7
Hroro B cemecTpe 34 34 22
Cemectp 2

Paznen 4. OyHKIMM HECKONBKHX IMEPEMEHHBIX 10 8 8
Paznmen 5. luddepenunanpabie ypaBHEHUS 8 12 7
Pazgen 6. Psaapt 16 14 7
Hroro B cemectpe: 34 34 22
Hroro 68 68 0 0 44

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI IMPUBEICHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TEM JCKIIMOHHOTO IUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3aC/IOB U TEM JICKIIHOHHBIX 3aHATUMN

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMHA. YNCITIOBBIE MHOKECTBA.
(2gac)
Tema 1.2. Ilpeaen pyHKIMU IpU HEOTPAHUYEHHOM POCTE apryMEHTA.

Teopemsl o nipeaenax. (2 yaca)

Tema 1.3. Ilpenen dbynkumu B Touke. HempepwiBHOCTH. 3amedarenbHbIE
npezensl (2 gaca)

Tewma 2.1. Onpenenenue npousBognou. Ee reomerpuueckuii u
MeXaHW4YeCKUi cMbIci. Tabnuiia mpou3BOJHBIX, YyacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOM
¢GyHKIMH, Tpou3BOIHAs 00paTHOM QyHKIMH. Tabmuna npou3BOAHbIX,
qacTb 2 (2 yaca).

Tewma 2.3. IIpousBoaHbIe BEICHINX MOPSAAKOB. TeopeMbl 0
muddepeHrpyeMbix GyHKIugx. (2 yaca)
Tewma 2.4. Tlpasuno Jlonurans. @opmyna Teitnopa. (2 gaca)

Tema 2.5. luddepennman pynkuuum nepsoro nopsaka. Juddepenimans
BBICIIIMX MOPSAKOB. (2 yaca)
Tema 2.6. UccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpaznasi. Heonpenenennslii unterpan. Cpoiicta
HEONpeIeIEHHOTO HTerpana (2 Jaca)

Tewma 3.2. Tabnunia uaTerpanoB. MeTo 3aHECEHHS TI0]T 3HAK
3 muddepennnana. Meros 3aMeHbl IEPEMEHHON UHTETpUpOBaHUs (2 Jaca)

Tewma 3.3. nTerpupoBanue no yactsaM. IHTerpupoBaHue paroHaabHbIX
BhIpakeHMi. (2 yaca)
Tema 3.4. InTerpupoBaHie TPUrOHOMETPUUYECKUX BBIpaXKEeHU (2 daca)




Tema 3.5. Onpenenennbiit uaTerpai. OnpeneneHue U cBocTBa. (2 yaca)

Tema 3.6. HTerpan c nepemeHHbIM BepXHUM IpenenoM. Gopmyna
Herotona- Jleitbnuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETPAIIHI (2 Yaca)

Tewma 3.8. IIpunoxkeHus: onpeeIeHHOro HHTerpaia (2 yaca)

Tema 4.1 @yHKIMSA HECKOIBKUX NepeMEHHBIX. OCHOBHBIE IOHSTHS.
HenpepriBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.

4 (Yactueie mpousBoanbie. Juddepenmnuan. [Ipon3Boanas cioxHOM
¢byakurn. YacTHbIE MPOU3BOIHBIC BRICIINX TOpsakoB. @opmyia Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMY HECKOJIBKHUX NIEPEMEHHBIX. (4 vaca)

Tewma 5.1. luddepennmanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3IeISTFOIIMMHUCS
nepemeHHbIME. OtHOpoAHbIE MU depeHIaNbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . JIuneiinvsie nuddepeHranbHble YpaBHEHUS [IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSAJIKOB, JIOMYyCKAIOIINe MOHIKEeHUE nopsiaka. (2 Jaca)

Tema 5.3. JIuneitHbie ogHOpOAHBIC AU EepEHIIMATBHBIC YPABHEHHS C
MOCTOSIHHBIMH K03 uiineHTamu. JInHeHbIe HEOJHOPOIHBIC
nuddepeHIranbHble YpaBHEHUS BBICIINX MOPSIIKOB. (2 yaca)

Tema 6.1. Hucnossie psabl. OCHOBHbIE onpenienenus. Psbl ¢
MOJIOKUTEIbHBIMU uiieHaMu. [Tpu3naku JlanamGepa u Komm (2 vaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipuznaku cpaBHeHus. MIHTerpaabHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakoniepeMeHHbI€ psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
6 CBoiicTBa abcomoTHO cxoaaumxcs psaaoB. [Ipusnak Jleitbuuna (2 yaca).

Tema 6.4. ®ynkumonanbHble psiibl. O6macTh cxoauMocTu. PaBHOMepHas
cxoaumocTh. CteneHHsle psaasl. MHTEpBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIINXCS CTETICHHBIX PsJIOB (2 yaca)

Tema 6.6. Psianr Telinopa u Makiiopena (2 gaca)

Tewma 6.7. Psg @ypre nepuoanueckoit pyHkiuu (2 gaca)

Tema 6.8. Psg @ypbe ueTHOH 1 HeueTHOH QpyHKIMH (2 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
Ne

Tpynoem | mpaktuue

Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUIECKUX N paszaena

. . -KOCTb, CKOit

n/n 3aHATHN 3aHATHN JUCLIMII-

(uac) MOATOTOB
JIMHBI

KM, (4ac)




Cemectp 1

IIpeneinsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

IIpousBoaHsIE.
[IpaBuiia
G depeHIMPOBAHS

Pentenue 3anau

[IpousBogHas CIOKHON
byHKIIUN

Penrenue 3anau

Tabnuynoe
WHTETPUPOBAHUE

Penrenue 3anau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
HuTterpupoBanue o
JacTsIM

Pemenne 3agau

WNurterpupoBanue
palroHaIBHBIX

byHKIMI

Pemenue 3anau

2 cemecTp

YacTtHble IIPOU3BOJHLBIC

Pemenue 3agau

10

YacTHble IPOU3BOIHBIE
BBICIIX MOPSAKOB

Pemenue 3agau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

Qg depeHIaIbHbIX
YpaBHEHUH MTEPBOTO
nopsiaka. Oouue u
YaCTHBIE PEIICHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNieHHbIMH U C
pa3aeSIOIIMMUCS
NePEeMEHHBIMH

Pemenue 3agau

13

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

Pemenue 3agau

14

JIuneitnbpie
muddepeHIanbHbIe
YpaBHEHHUS TTEPBOTO
nopsiaka. Y paBHEHUs
beprymm

Pemenue 3amau

15

Huddepennnansabie
YPaBHEHHUS B MTOJTHBIX

Pemenue 3amau




nuddepenmmanax.
Huterpupyromuii
MHOKUTENb.

16

Huddepennnansuoie
YpPaBHEHUS BBICIIHX
HOPSI/IKOB,
JIOIYCKAroIINe
MNOHWKECHUE TTOPSIKA

Pemenue 3amau

17

Jluneiinbie
HEOJTHOPO/THBIE
nuddepeHnranbHbIe
YpaBHEHHUS C
TIOCTOSTHHBIMU
Kod(durmeHTaMu

Pemenue 3amau

18

Pane1 ¢
MOJI0KUTEIIbHBIMU
yieHamu. [Ipu3Haku
Janam6epa u Komm

Pemenue 3agau

19

Psanwl ¢
MMOJI0KUTEITbHBIMHU
YyJIeHaMH U
3HAKOTIEPEMEHHBIE
psaael. HeoOXxoqumbrit
MPU3HAK U IPU3HAKA
CpaBHEHHUS.

Pemenue 3agau

20

CreneHHbIC PSIbI

Pemenue 3agau

21

Psnaw1 Teitnopa u
Maksnopena. Psabl

Dypse.

Pemenue 3agau

Bcero:

68

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb NPUBEICHBI B TabuIe 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

No

o/

HaumenoBanue nabopaTtopHbix paboT

TpynoeMKkocTs,

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IUIE 7.




Tabmmma 7 — Buasl caMOCTOSITENBHOM pabOTHI M €€ TPYAO0EMKOCTh

By camocrositensHOM paboTh B‘CIZEO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana
16 8 8
nucuurnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 12 6 5
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU
16 8 8
arrectaruu (I1A)
Bcero: 44 22 22

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00yUYaroIUXCst [0 JUCHHILTHHE (MO/IYIIIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSTENbHON paboThl 00ydaroluxcsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI

[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL anpec 9K3EMILISPOB B
o6ubnmoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennuansHoe u 159
1134 MHTETpasibHOE Ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmansnoe u 145
1134 UHTErpajbHOE HCUUCIIeHne: yueoHoe nocodue. T. 2/
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [MuckynoB H. C. uddepennunansaoe u 237
1134 UHTErpaibHOE ncunciaeHus: B 2 T.: yuebHoe nocobue
JU1st CTyIeHTOB BTYy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 33124 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CI16.: [Tpodeccus,
2005. - 432 c.
517 Bricmias maremaruka. Psaapl: yaue6Hoe ocobue / O. 167
I'96 A. TI'yeman, C. I1. IlomeiTkuH, A. O. Cmupsos; C.-
[Terep®. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUSL. -
CII6. : MU3n-Bo I'VAIL 2015. - 77 c.




https://e.lanbook.
com/book/65055

duxtenromnpi I'.M. OCHOBEI MATEMAaTUYECKOT'O
aHammza. B 2-x 1. Tom 1-b1it - Cankr-IlerepOypr:
Jlanp, 2015.- 448c.

9BC JlaHb

https://e.lanbook.
com/book/411

OuxteHroisl .M. OCHOBbI MAaTEMaTHYECKOTO
aHanu3a. B 2-x 1. Tom 2-# - Cankr-IlerepOypr:
Jlanb, 2008. - 464c.

9BC Jlanb

https://e.lanbook.
com/book/2226

COopHUK 3a/1a4 10 MaTeMaTUYECKOMY aHau3y. Tom
1. IIpenen. HenpepsiBHOCTD. udpepeHnnpyemMocThb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2010. — 496 c.

9BC JlaHb

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

COopHUK 3a/1a4 10 MaTeMaTUYECKOMY aHaIu3y. Tom
2. UHTterpansl. Psaaer: yue6. mocodwue / JIJI.
Kynpssues [u n1p.]. - Mocksa : ®uzmatiut, 2009. -
504 c.

9BC JlaHb

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

Bangua K.B. Maremarnyeckuit ananmus. / K.B.
bannun, B.H. baumneikos, A.B. Pykocyes. - M.:
®JIMHTA, 2015. — 361 c.

9BC JlaHb

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

bepmant A.®. Kparkuii Kypc MareMaTH4eCKOIro
ananuza. / A.®. bepmant, U.I'. Apamanosuu. - CIIO.:
Jlans, 2010. - 736 c.

9BC Jlanb

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

becos O.B. Jlekunu o MareMaTH4eCKOMy aHalu3y. -
M.: dusmataurt, 2015. - 480 c.

9BC Jlanp

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

3mo6una C.B. MaremaTnueckuii aHa/Iu3 B 3a1a4ax 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

VIIK 517.9

3unrep A.A., Makaposa M.B. Jluddepennmansasie
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.

100

YIK 517.9

Maxkaposa M.B., [TombiTkun C.1I1. [Ipumenenue

T depeHIMATBHBIX YpaBHEHUH JUIs pelleHUs
NPUKJIAJHBIX 33/1a4: yueb.-meToa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.

50

Aragonos, C.A. luddepennuanbubie ypaBHeHUs /
C.A. Aradonos, A./l. I'epman, T.B. MyparoBa. —
MI'TY um. H.3. baymana, 2004. (Cep. MatemaTtuka
B TEXHHUYECKOM yHUuBepcurere; Boim. VII).

9BC Jlanb

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

9BC Jlanb

1. Hepequb QJICKTPOHHBIX O6p3.30BaTCJ'IBHBIX pecypcoB

MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEepHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT»

UH(pOPMAaIMOHHO-

HeO6XOJII/IMI)IX UIA  OCBOCHUSA JOUCHUIIIINHBI

[lepeueHp 3MEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-


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

URL anpec HaumenoBanue

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi opTaj
http://e.lanbook.com/view OBC «Jlaup»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTr0 NpPH OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecrieueHus npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 00€CIICUCHIS
Ne /i HanmenoBaunmne
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILIECTBIICHIMH 00pa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIICCTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

1 | JleximoHHas ayIuTOpUs

AymuTopus Ui NpaKTUYECKUX 3aHATUI

10. Onenounsle cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJIS MPOBEACHUS TMPOMEXKYTOYHOH aTTeCTaIllH
o0yyaromuxcst Mo JUCUUIUIMHE MpuBeeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IIPOBEICHUS TPOMEKYTOUHOH aTTeCTaIluu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TPUMEHSETCST 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS



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

100-0ampHas  mkaia

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AaKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

5-0ayuipHa IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyJaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACb Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYpBhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM H/JICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— cBOOOJIHO BIIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTypPHL;
ODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
«3AuTEHOY
HaIPaBJICHUSA;
— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss yCBOMII TOJBKO OCHOBHOHM NMPOrPaMMHBIH MaTepHal,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B TMPAKTHUYECCKOM NPUMEHCHUW 3HAHUHN
«3AuTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HayUHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OpMYyITUPOBaHUN BHIBOJIOB i 0000OIIICHHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CIelIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM dYacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY ’
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

10.3. TunoBbie KOHTPOJIbHBIC 33JaHUS MIIM HHBIE MaTepHAIIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tab6numa 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n ( ) Konx

i epedeHb BONPOCOB (3aj1au) Ui HK3aMeHa HHMKaTOpA
Cemectp Nel

1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.¥.2

1. Beruuenuts npegen lim ———

OTtBer: 3

2. Bpruucimuts npezen lim

Oteer: 8/5

[ |
TaAaT L

x—oo X +2x—8

X=*a




3. Bbramcnuts npenen lim ———

. - T
W=t 00 Sk X T L

OTtger: 3/2

4. Berauenuts npezen lim ————

x—+3 &% T

Ortser: - 5/7

5. Beruucouts npegen lim —

K o

OTBeT: 0eCKOHEYHOCTEL

6. Beruncnuts npegen lim ———

x——2 —x-+2x+8

Ortser: -3/6 = -1/2

7. Borumcnuts npegen lim —

X— 00

OTBeT: 0€CKOHEYHOCTH

8. Bprumcnuts npeaen lim ———

2 X

Orser: 7/6
—6x"+9x—4

- .
9. Beruucnuts npexen lim ——

x—oo - —Tx+12
OTBeT: 0€CKOHEYHOCTH

10. Borunenuts npezaen lim ———

Oteer: 8/5

Kakue u3 npeacTaBieHHbIX HUXKE MIPEIEIIOB MOT'YT ObITh BBIYMCIICHBI VYK-1.B.2
METOJIOM JIEJIEHUSI Ha OOJIbIIIYIO CTEIIEHb IEPEMEHHBIX ?
«  3x"—Bx
a) lim——
x—=0 x°+2x
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-ax—4
lim ————
C) x—oo 2X°—3x—-2
. —x i
d) lim———
x—3 <X —oN—a
. X ]—Ex : -xt2
e) lim———
b Ix-—Tx+2
OtBeT: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCSl HENIPEPBIBHOM B TOUKE Xo? OIIK-1.3.1
OtBet: @ynkuus f(X) Ha3pIBaeTcs HeNMpepbHIBHON B TOYKeE X0, €CJIH
OHA ompee/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKH X0 U
lim £(x) = f(x,)
x4y
Yemy paBHa cyMMa KOHEYHOTO YHclia OECKOHEYHO MalbIX (PyHKINNA? OIIK-1.3.1
OtBer: CymMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MAJIbIX (PyHKIMI —
3TO0 (PYHKIHS 0€CKOHEYHO MaJIasi
—gt3 OIIK-1.3.1
Teno nemxercs no 3akony S(t) =5t° +1. Uemy paBHa ckopocTh V(t) B 3.

MOMCHT BPECMCHH t =1? 3anummre HOMCP BECPHOI'O OTBCTA.




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

1) BBIYHCIIHTE NPOU3BONHYIO QYHKIMH V = x ~ + 4%

Otser: 2x + 4% In4

2) Bepno mu yrBepxaenue: «[Ipon3BoaHas cyMMbl IBYX
muddepeHurpyembIx GyHKIUI paBHA CyMMe POU3BOJHBIX ITUX
¢bynkuuity. OTBET apryMeHTHpYHTE.

OTBeT:
IIpaBuna nud¢epeHupoBaHU MOTYT ObITh 3aIIUCAHBI:

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

N

. (U)EV(X)) =u’ (X):V'(X)
- (U(x)-v(x))"=u’(x)-v(x)tu(x)-v'(x)

| I} ulxhvlx —ulxjvlx

“ () -

w

ve(x

®opmyJia Ne4 kak pa3 u o3Hauyaet, 4To «IIpousBogHass cymMmmMbI ABYyX
auppepeHunpyeMbIx GyHKUMIA paBHA cyMMe NPOU3BOAHBIX ITHX
pyHknmii».

VYK-1.B.2

1) BbrluuciuTe NPOU3BOAHYIO QYHKIUU V = x%- 4%

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

2) Bepno nu yrBepkaeHue: «[Ipon3BoaHas Npou3BeICHUS IBYX
g depeHnpyeMbIX QyHKINN paBHA MPOU3BEACHUIO TPOU3BOIHBIX
TUX QyHKIU». OTBET apryMeHTUupyiiTe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBunia qpud¢epeHnnpoBanust MOTyT ObITh 3aIIMCAHBI:
. (C-u(x))'=C-u'(x)

N

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

| I} ulxhvlx —ulxjvlx

4 G =

w

ve(x

®opmyaa Ne3 —3t10 GgopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX AU depeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NMPHUBEACHHOMY B YTBEPIKIECHHH TEKCTY.

VYK-1.B.2

Haiinute popmyny ¢ ommbkoil. ApryMeHTHpYHTE CBOM OTBET.

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

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

OIIK-1.3.1




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

ulx wilxlvlxl—ulx)vix

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunpoBanus

npousBeleHus ABYyX AupdepeHunpyembiX GyHKIUI MIPOU3IBOAHASA

NPou3BeeHUsI BbIUncasieTcs mo gopmy.ie:
(u(x)-v(x))"=u’(x)-v(X)+u(x)-v'(x)

[TpaBuna nuddepennmporanus. [IponsBoaHas ClI0XKHON (HYHKIHU.
Samanue 1.
1) HaiimuTe nmpou3BoaAHYO (PyHKIHH

y =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

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

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIHUI B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3aganue 2.

1) Haiiaute npou3BOHYIO (PYHKIIMH
v = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x — 2) + 5cos(5 + 2x) # >

Ex—2

2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHyHTE BaIll BHIOOP.

Otger: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUISl pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOMH
ajredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

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

-24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBuTe kakoe-mu00 1udpoBoe CpeiCTBO, MPUMEHUMOE JIIst
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pereHust faHHOM 3aaaun. OGOCHYHTE Balll BEIOOP.

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

JUISl pelleHus JaHHoi 3aaaun oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJalo4vallnee 00J1b110i Hadop
MaTeMaTH4eCKUX PYHKIHUA B TOM YHCJIECUCTEMY KOMNbIOTEPHOI
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJAT0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3ananue 4.

1) Haiinure npon3BoHy0 HYHKIIUH
v =4/ 2 — 6sin(7 + 4x)
Otser:

1

2,/2 —6sin(7 + 4x)
2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3agaun. OGOCHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0UYamiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 5.

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

3
—20sin(3 +4x) +

(3x—4)In4
2) HazoBure kakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust faHHOM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh PUMEHEHbI

JUIS pelleHus JaHHo# 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

10.

[TpoBepbTe SIBISETCS JIU BBIPAXKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

NPOU3BOIHOM QyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OtBeT: BbIpaskeHHe ABJISAETCS NPOU3BOIHOM 1151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOM3BOAHYIO OT

v =42 — 6sin(7 + 4x) I BLIYHCIUTH HeONpeaeIeHHbIH
HHTErpaJ

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

OIlK-2.3.1
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11.

3anumuTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKmuy y=x° - 2
B €ro TOYKe ¢ adcmuccoit Xo= 1
OrBer: y=3x-4

OIIK-1.3.1

12.

B kaKkoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIUM y=X° -2
nmMeet Bua Yy=3x-4

OTtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O0ocHyiTe 00a
criocoba pereHusl.

OtBer: [lepBbiii C1IOCO0 OCHOBAH HA OIPe/leJIeHUN KACATEJIbHON K
rpaguky GyHKIUH — ITO 001Iasi TOUKA rpadpuka pyHKIHHN U
NPSIMOi, SIBJISIIONIEHCS KAacaTeJbHOM, T.e. HY>KHO PellMTh CUCTEMY

Ly =x-2
aBHEHUH |-
P y=3x—4
IIpu BTOPOM Ccnioco0e penieHusi, HeOOXOAUMO CPABHHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(XD:I (x— x,) my=3x-4

OIIK-2.3.1

13.

ITyctsb B TOUKE (X0, Yo) MepecekaroTcs aBe kpubbie Y=f(X) u y=g(X). Obe
¢byukuuu Y=f(X) 1 y=g(X) umerot npousBogHbIe B Touke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKIY KAcaTeIbHBIMH K MPSMbIM,

g lxg ) —F (xp

NPOBEICHHBIMHU B TOYKe (X0, Yo0) H tg(e) = 11 (xg)-g (x
R | B ]

YK-1.3.2

14.

[TycTh momoxeHue TOUKHM pu €€ ABKCHUH 3a1aéTcs pyHKImen S=S(t),
rie t — Bpemsi. YeMy paBHa CKOpPOCTh TOYKU? BhIMuimTe HOMEp BEpHOTO
YTBEPIKICHHSL.

a) CkopocTh TOYKH paBHA NPOM3BOIHON pyHKIun S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHOM QyHKInu S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

OIIK-1.3.1

15.

[Mycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycnoBue
yobiBanus GyHkiun y = f(x) Ha uHTepBane (a, b).

Otger: Ecan npousBognas pynkuun y = f(x) orpunareabHa ajis
BCeX X M3 MHTepBaJia (3, b), To pyHKIMs yObIBaeT HA ITOM
HUHTEpBaJIe.

YK-1.3.2

16.

[MTycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (3, b). HazoBure ycnoBue
BBINMYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTepBaje (a, b).

OtBet: Eciin BTOpast npousBoanas pynkuuu y = f(x) orpunarenbHa
A5 BcexX X U3 mHTepBaJa (a, b), To pyHKuus BoIMyKJIa BBEpPX Ha
3TOM MHTepBaJe.

YK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uatepsaie (a, b). Hazoure ycinoBue
BOTHYTOCTH (BBIMYKJI0CTH BHU3) QyHKIMH Y = f(X) Ha uHTepBase (a, b).

YK-1.3.2
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OrBer: Eciin BTopas npousBoaHasi pyukuuu y = f(X)
MOJIOKUTEILHA JUISL BCEX X M3 HHTepBaJa (a, b), To pynknus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTEPBAJIe.

18.

[Tycts nuddepennupyemas byakuus y = f(X) 3a1ana Ha HUHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo Ha uHTepBate (3, b) mpousBonHas hyHkiuu y
= f(x) paBHa Hym0. Kakux JaHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, YTO
B TO# TOUKe (PYHKIUS UMEET MaKCUMyM?

OrBer: B Toukax 3xcTpeMyMa Ha uHTepBaJie (3, D) npousBoaHas
¢dynkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOIi MAKCUMYMa, MUHMMYMA WJIM Nepernda
rpaduka pyakuun. s Toro, yTo0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHMH J0JKHA MEHATDH 3HAK C IJIIOCA HA MUHYC.

YK-2.B.2

19.

Kakas npsiMast TiHHSI Ha3bIBA€TCSl aCHMIITOTOU rpaduka GyHKIIHH
y=f(x)?

Otget: [IpsiMas TMHMS M HA3bIBaETCS ACUMIITOTOM rpadguka
¢yuxuuu y=f(X), ecaiu paccrosinue d or Touku M, Jexkanieil Ha 3TOM
rpajduxe, 10 NpAMO M CTPEMUTCH K HYJIIO IPU HEOTPAHUYEHHOM
YAaJIeHUH 3TO TOYKH 1O rpaguKy OT HAYa1a KOOPAMHAT B
0€CKOHEYHOCTbD.

VK-1.3.2

20.

BepHo 11, 4yTO BBIpaXkeHue
5, 2 ., 2
4 +oy
- 3 5
SBnserca pemenueM | (5x° — 2x - +vx¥)dx ? OTBeT 00OCHYiTE.
[TpuBenuTe aBa criocoba pereHus..
OTBeT: BhIpaKeHHe

> - 5
5.4 _2 3,2 =
JX —ox toxt 5 siBJIsieTCS peleHneM

J (5x% —2x% + \.-"F]dx

1|

+5

151 oTBETAa HA ITOT BONPOC MOKHO B3SITh HHTErpaJl
J“ — 5 2 2z >

(5x° —2xX" + ¥ )dx=—x*—=-xX*+=-x1+C
4 3 5
5 a 2 3 2 E o
T Jx' —ox o+ 5 -3T0 0aHO W3 pemenuii npu C=5.

Bropoi BapuanT E)ememm: B3AITh NPOU3BOJAHYIO OT
5 2
I
4 3

=
dynkmun  5x° —2x” + Vx? | sHaunMT BHIpAKeHHe
:

o - [V}
+oxz+ 5, NIPOU3BO/IHAS PABHA NOAUHTErPAJbHOI

5 . 2 =
;x“ - Exg +-xZ+5  SIBJISETCS pelleHUeM HHTerpaa.

OIIK-2.3.1

21.

1. Beluuciauth HeoNpeaeNEHHbIN HHTErpat:

J (5x% —2x* + \.-"Fjdﬂ'

YK-1.¥.2
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2. BwruuciauThs HeonpeeaEHHBIN HHTETPAT:

[ . 1
J (Vx*+3x" -5 =)dx
Vo

OrtBer:
33 3 L
—xi + Ex“ —20x+ C

5

3. BbrumucauTh HeonpeneEHHBINA HHTETpall:

- —
i

-

J N ax

E‘f.
OTtBeT:

3¢ 67

—x3+ —axs+ C

8 7

4. BbluucnuTh HEONpeaeaEHHbIA HHTETpall:

Jedx

Fad - "l'."_"‘
X — vx*©
J x3

OTtBer:
5

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

5. BbraucnauTs HeonpenenEHHbII UHTerpat:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
e )

22.

MeToabl MHTETPUPOBAHUS: METOJ] BHECEHUS 0] 3HaK nuddepeHimana

Y METOJ] 3aMEHBI IEPEMEHHON UHTETPUPOBAHMSL.

1. BeiOepute MeTOJl MHTETPUPOBAHMS U BBIYUCIUTE HHTETPA.
VYKaxxute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

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

Au(pepeHnnana TaK 1 MeTO 3aMeHbI IIepeMeHH O
HHTErPUPOBaHUS.

2. Bribepute MeTO MHTETPUPOBAHUS U BHIUMCINTE UHTETpAJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

M dxdx
J x*+1
OrtBer:
Zarctg(x*)+ C
Mo:keT ObITh MPUMEHEH KAK METOJ BHECEHHSI O/l 3HAK

VK-2.B.2
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auddepenuunaia Tak ¥ METOJ 3aMeHbI NepeMeHHOM
HHTErPUPOBaHUS.

3. BeiOepure MeTO MHTETPUPOBAHUS U BBIUMCIINTE UHTETpaJl.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN :

J xsin(x* + 3)dx

OTtBeT:

1 5
—;cﬂs[x +3)+cC

dd

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

4. BpiOepuTe METOI MHTETPUPOBAHUS U BBIUMCIUTE UHTETPAJL.
VYKakuTe Kakol METOJ HHTEIPUPOBAHUS IPUMEHSLIN:

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

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

[ dx
[
OTBeT:
—2In|4 — x|+ ¢

MoskeT OBITH IPUMEHEH METO/ 3aMEHBbI epeMeHHOH
HHTErPUPOBaHUS.

23.

3ananue 1.

1) BBIYHCIUTH, IPUMEHUB METOJ HHTETPUPOBAHUS MO YACTSIM:

J X % cosxdx

Otser: xsinx + cosx + C
2) HazoBure kakoe-mub0 1KU(POBOE CPENCTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60cHyMTe Balll BHIOOP.

OTser:
K uudpoBbiM cpeacTtBaM, KOTOPbie MOTYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HAOOP
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUSAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3amanue 2.

YK-2.V.1
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1) Beraucnuth, MpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Otreer: (x +1)e* —e* + C
2) HasoBure Kakoe-n1u00 mH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO00CHYITE Balll BEIOOP.

OTtBeT:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHMEHEHBI ISl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BIYHCJIEHUAMH U BU3YaJbHBIM CONPOBOKIEHHEM.
3amanue 3.

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

OtBer: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 MH(PPOBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHbI ISl
pelieHusi JaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIO4Yailee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKUIMA B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMHU U BU3YAJbHBIM CONMPOBOKIEHHEM.
3anganue 4.

1) BerunciuTh, MPUMEHHUB METOJ HUHTEIPUPOBAHUSA 110 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uundpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI 1151
peuienus AaHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneuyeHue, BKJIIOYamee 00J1b110ii Hadop
MaTeMaTH4YecKuX QyHKIMA B TOM YHCJIe CHCTEMY KOMIIbIOTEPHOI
ajredpbl, OPpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

Samanue 1.

1) BbluuciIUTE ONPEICICHHBIN HHTETPAT:

J dx
0

OtBer: 2
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS

YK-2.¥.3
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pereHust faHHOM 3agaun. OOOCHYWTE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacrBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4YecKHX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOAT0TOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3aganue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtBet: 2
2) HazoBute kakoe-1nu00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

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

3amanue 3.

1) BbluucInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-mu00 mudpPoBOe CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CHYyIiTe BaIll BBIOOP.

OTtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPHUMEHEHbI ISl
pemieHust JaaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
NnporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPUEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3aganue 4.
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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

1) Beruucnute onpeaeacHHbIN HHTETPa:

0

J x¥dx

-1

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-i1n00 nuppoBoe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agadn. OO60CHYIiTE Balll BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi JdaHHOW 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOIi
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YaJbHBIM CONPOBOKIEHHEM.

3aganue 5.

1) BbluuciIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

Oteer: e-e?
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pemieHusi JaHHOM 3amaum  otHocuTcess Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJOYaIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

25.

1. TIpounTerpupyiite TPUrOHOMETPUUECKYIO (DYHKIUIO

( cosx dx

OtsBer: 0,5

2. TlpouwHTETpUpYyHTE TPUTOHOMETPHUIECKYIO (DYHKITHIO

YK-2.¥V.3
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( COSX X

Otger: 0
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx
12

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

sinx dx

(] .-_'_5.-|

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOYKE VK-1.3.2
My (x0;¥g)?
OtBer: PyHKUHA Z = f(x;¥v) naspiBaercs HelpepbIBHOH B TOYKeE
My(x4; vy ), ecin OHA omIpeaesieHa B ITOI TOYKe U HEKOTOPOii ee
OKPECTHOCTH, MeeT npenes lim f( M) M ITOT mpeaes paBeH
M—M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 Gopmyn cootBercTByeT muddepennuany Gynkimun y=e>%? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OtBeT: a)
28. | YacTHble IPOU3BOIHBIE YK-1.¥.2
. @z E
1. Haiinure yacTHbIE IPOU3BOIHBIE et g— GbyHKIIIN

_ sin(3+8x —7y)

2 — .I'S_'l.'?
cos(3+8x—Ty)+8( 2—.1"1_1.' ! ]—sz’niE—Bx—?}'13.1"'_1.' !

|'2—x3_1.-'_']‘

Z

OTtBer:

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




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

_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")?

o dz A=
3. Haiinure yacTHBIE IPOU3BOIHBIE e byHKIUH
L

_ sin(1+4x —3y)

=

34 _'x':_'u?
o cosl1+4x—3y) 54|'3—x":}". :|—5'z'ri':.1.—4x—3}'ZZxL}".
TBeT: > 2
[g+x=%")
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + x2y7)2
d
4. Haiinute yacTHBIE MPOU3BOIHBIE ﬁ " Z—E byHKIIUU
sin(7 +4x —7y)
z= -
3 — .'I":'_'L-'E
o . cos(T+4x—Ty):4(3—xTp¥ £ sin(T+ax—Ty 325"
TBET: PG
—cos(7T+4x—7y) *7(3— x*y®) + sin(7 + 4x— Ty)6x’y°
(3 — x3y6)2
a
5. Haiiaure yacTHbIe MPOU3BOIHBIC ﬁ u j—s byHKIIUU
sin(5 + 8x — 5y)
z= .
3 — :x-f-lr:-E
o . E‘I:IS":E—BJ.'—E}':53[E—A'-}}'b:|—5'E'i'!':5—3x—5}':41'1}'5
TBET: (3oxiy®)
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°
(3 —x*y®)?

29.

Brinucarts ycinoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coooi quddepeHnnan HeKoTopoi GyHKIMHU U(X,Y,Z).
Ortser: [laHHoe BbIpakeHue MpeacTaBisieT co00ii nupdepenunan pyHkuun
u(x,y,z), ecaun: P(x,y,z) — 310 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) o
X;
Q(X,y,z) - 370 yacTHasi npou3BoaHasA GyHKIUH U(X,Y,Z) MO Y:
R(X,y,Z) 3T0 wacTHast npou3BoaHasi pyHKIMuU U(X,y,Z) 1o z.

VK-1.B.2
OIIK-2.3.1




30. | Kakast Touka Ha3bIBaeTCs TOUKOM Makcumyma GyHKmm = = f(x; v)9 OIIK-1.3.1
OtBer: Touka (X;;V,) HA3BIBAETCS TOYKON MaKCHMyMa (pyHKIIHH
z = f(x;v) , eciin cymecTByeT Takasi 0 - OKPECTHOCTH TOUYKH
(x5: Vy ) ¥ 219 BCeX TOYEK (X; V), OTJIMYHBIX OT (X ; Vy ), M3 O-
OKPECTHOCTH TOYKH(Xy; Vy ) BHINOJIHSIETCH HEPABEHCTBO:
£ 1) < Flxgivo)
31. 1. Haiitu npou3BoHYyI0 GQYyHKIIUH YK-2.¥.1
flx,y) = (8+5x% +2y* —7x®y*)* B Touke K(1,1) mo
HaInpaBIeHUIO K Touke M (2,6)
-2256
OTBeT: —
V2
2. Haiiti mpon3BoiHYIO (QYHKITMH
fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HaIpaBJIeHHIO K Touke M (4, 3)
OTBeT: ——>
w13
3. Haiiti mpou3BoaHYIO QYyHKIIUU
fle,v) = (7—2x7+ 2y —x¥%™1)* B rouke K(1,1) no
HampasJeHnIo K Touke M (5, 2)
OtBer: =
'
4. Haiit npou3BOIHYIO (HYHKIIHIO
Floe,v) = (11— 2x? + 2v™% — x®y7*)% B rouke K(1,1) no
HanpasJeHuIo K Touke M (5,6)
-1520
OtBeT: —
V4l
5. Haiitu mpousBoiHyt0 QyHKITMH
fle,y) = (5+4x 1 —2v? — 2x%y*)® B rouke K(1,1) o
HarnpasJeHnIo K Touke M(2,3)
OtBer; —=>
V5
32. | ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa VK-1.3.2
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
OtBer: Ecoin B Touke N(x,;v,) nuddepenuupyemas GyHKIus
z = f(x; ) nMeeT IKCTPEMyM, TO ee YaCTHbIE NPOU3BOJHbLIE B ITOIi
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue
Ha3bIBaeTCs He00XOIUMBIM YCJI0BHEM IKCTPEeMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qU(PepeHIINaIbHBIM YpaBHEHHEM OIIK-1.3.1

MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro MOPSAKA
Ha3bIBaeTCs ypaBHEHHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO0 B OJHOI U3 ¢opm:
F(x,y,y') =0,

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




34.

B kakom cinyuae pyuxiust y=¢(X,C) (wiu D(x, y, C) = 0), sBuseTcs
o01muM perieHueM nudGepeHIaIbHOr0 ypaBHEHUS TIEpBOro MmopsiaKa?
OTtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)
auddepeHINATBHOIO ypaBHEHUsI MIEPBOI0 MOPSAAKA HA3bIBAaeTCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopan

a) ABJISETCS pellleHueM YypaBHeHHUs NpH oM gonyctumom C;

0) J1000e pemieHne MOKeT ObITH MOJYYEHO U3 Heé NPU HEKOTOPOM

3Ha4YeHUM NOoCTOsTHHOM C.

OIIK-1.3.1

35.

SBnsiercs mu QyHkimst X + ¥- — 2x = € 06LWIKM pelIeHHeM
nuddepeHmanbHOro ypapHenus X+yvy' = 1?

OtBet: AnddepeHnupys ykazaHHy0 HESIBHO 32IaHHYI0 (PYHKIIHIO
x* 4 y* — 2x = C, nony4aem paBeHcTBO:2x + 2yy' — 2 = 0, T0 ecTh
x+yy' =1

Na, pynknus x° + y* — 2x = C apjsiercsi 00IUUM pelIeHHeM
AU(pPepeHnaTbLHOI0 YPABHEHUS.

VK-2.V.1

36.

Hatigure obmue pemenns quddepeHInaIbHbIX YPaBHESHHH,
MpEeCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1mbo 1udpoBoe CpeicTBo,
KOTOPOE MOKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3a]1a4H.
1
'

1. y ==

OtBer: y =In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
JUISl pelieHus JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OrBer: Yy =5In|x| + €
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA pelIeHus JIaHHOﬁ 3adavuu, OTHOCHUTCH
Wolfram le;\thematica
'

.y =—
3 - 3x

OtBer: y = % In|lx| +C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCSI

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OnHum u3 undpoBbIX CPeaCTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHBI
AJIA pelIcHus nannoi«i 3adavuv, OTHOCHUTCH

Wolfram Mathematica

Oteer: ¥ =3 In|x| + C

OnHuMm U3 HU@pPoBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellleHUs JAaHHOM 3a/1a4M, OTHOCUTCS

Wolfram Mathematica

YK-2.¥.3




6. y' =2
o x
OtBer: ¥ =9In|x| + C
OL[HI/IM nu3 III/I(])])OBLIX CpeacCTB, KOTOpPbIC MOFyT GLITB l'lpI/IMeHeHLI
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
OL[HI/IM 3 III/I(])DOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMeHeHBI
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, OTHOCHUTCHA
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHeHbl
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

OtBer: ¥y =27 In|x| + 2

38.

Beinumimte HOMep 1Mo KOTOPBIM PACIIONOKEH PSI, IS KOTOPOTO HE
BBITTOJIHACTCA 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

Otget: 3)

VK-1.3.1

39.

Kakwue npusHaky HCCIEe0OBAHNS HA CXOUMOCTh IPHUMEHSIOT JUIst
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.

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

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

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

VK-2.3.1

41.

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

Otser: Ecam psig cxogurcsi, TO ero 001Mii 4ieH 1, CTPEeMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHNe Ha3bIBAeTCH

1 —+0a
HEe00XO0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psiga. B yacTtHocTH, eciin
001IMii YJIeH 1i,, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCS.

VK-2.V.1




42.

OOmuit uneH psga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIK 3TOTO JUIs
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

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

71 —*oa
HEeO0XO0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJISIETCS
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) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) Heo6xoaumpblii MPU3HAK CXOAMMOCTH
c) Ilpusnak Komu
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 psijia 25— -

OTBeT: cxoaurcH

- (In—-3)2
3. Uccrnenosarh CXOMMMOCTD PAjia 2,0 | ——
" =]

(=

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

OTBer: cxoauTcs

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

45.

1) HccnenoBath CXOQUMOCTb 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, 1o psa cxoaurcs. [Ipuznak cpaBHenns u npusHak Komm He
NO3BOJISIT OTBETUTH HA BONPOC 3aJaHM.

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, IPU3HAKUA CPDABHECHUSA U

OIIK-1.3.1

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.

OrtBer:
K uudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHbI ISl
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 CONMPOBOKIEHHEM.

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) Psacxomutcs

b) Psx pacxomurcs

C) Psa cxomurcst abCOTOTHO

OrtBeT: C)

OIIK-1.3.1

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) Psn pacxomutcs
C) Psa cxoautces abCoOMOTHO

OtBeT: a)

OIIK-1.3.1

50.

CrerneHHbBIC psAAbL. I/IHTepBa.TI " pagnycC CXOAUMOCTH.

1. Haiftu 061aCcTh CXOIUMOCTH Psifia

Orger: (—1;1)

2. Haiiti pagmyc CXOAMMOCTH psijia

YK-1.¥.2
VK-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 psja

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

1
OTBeT: 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.
Oteer: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-1.3.2
yTBEPKAaTh 00 aOCOIIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-1.3.1
TOUYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0MH TOUKe X, /151 KOTOPOii |x| < |x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoi AdeJs.
52. VK-1.V.2

1. PasnoxuTh MHOTOWIEH f(x) = —x® —10x* —30x —31 Bpan
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBer:

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

OTtBeT:
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. Pa3noxuth MHoOrouneH f(x) = —2x"—2x"+7x +13 ppan
Telinopa B OKpeCTHOCTH TOUKH ¥ = —1




OTBeT:

OTtBeT:

f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxurs MHorouned f(x) = —2x"—7x" —x +9 Bpan
Teilsopa B OKPECTHOCTH TOUKH ¥ = —2

flx)=—-1+3(x+2)+5(x+2)*—2(x+2)?

Bompocsr (3agaun) s 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

Ne i/

[lepeuens BompocoB (3agay) i 3ayera / nud . 3auera

Kon
WHIUKaTOpa

Y4eOHbIM MJIAHOM HE IPEJYCMOTPEHO

MpeICTaBJICHBI B Tabwuie 17.

[lepeuenr TeM nns KypCOBOTO IMPOEKTHUPOBAHUS/BHIONHEHUS KypCOBOW pabOThI

Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO MPOEKTUPOBAHMUS/BBITIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcOBOil paboThI

[IpumepHBIi TepeyeHp TeM I KypPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

MpeCTaBICHBI B TaOmwmiIe 18.

BOHpOCI)I AJi1 IIPOBCACHHUA HpOMe)I(YTOQHOfI arrectauiukn B BHUHAC TCCTUPOBAHHA

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB AJIsl TECTOB

(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
00OCHOBBIBAIONIE BHIOOP OTBETA)

Ne
Kon
o/ [TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB UHIUKATOp
I a
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
 3x74+2x—7 3) 15
ey B ) I
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | Toukoii pa3psiBa 1) 6 YK-1.YV.2
byHKIIUU 2) 2 OIIK-2.3.1
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4
SIBJISIETCS TOYKA Ortser: 3)




[MpousBoanas pyukuuu | 1) 2x - 4%In4 YK-2.¥.1
y=x%-4% 2) 2x- 4%-1
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Abcmucca skctpemyma | 1) 8 YK-1.¥.2
byHKIIHH 2) 05
y=8—-x"+x 3) 1
paBHa 4) -05
OTtBerT: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
[Mpu kakux 3HayeHusix | 1) 8 YK-1.V.2
aprymenTta QyHKIus 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x> —-1,5x+5 | Orser:2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE IPABUIIBHBIC
BapHaHThI OTBETA U 3AIUIINTE APTYMEHTBI,
000CHOBBIBAIOIIKE BEIOOP OTBETOB)
Brruncnvre nunterpan 1) — 1 i VK-1.¥.2
r Iﬁ".):' arct gx
J (14 x%)arctg®x 2) ]11|m‘ftgx| tC
3) — JEL
nrctgcx
1
4) I!'I:F'I."f,gi' w
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aIUIIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.V.1
MIPOU3BOTHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKIIIHN
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)

4) -4 (3-8x)0°

Otget: 1) 4)

[TpouuraiiTe TEKCT, BEIOEPUTE MPABUIIBHBIC
BapUaHTHI OTBETA U 3alUIINTE apPTYMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETOB




Breruncnure
MIPOU3BOHYIO BTOPOTO
nopsiika G yHKIHH

V=g Sx—1

OTtBer: 3)

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

YK-2.V.1

Ob6parHoil pyHKIHEH
10 OTHOIICHHIO K

byHKIIUN
v = e gmugercs

byHKIISA

1) -.l', — :L.-_-'
1

2) v=-

3) y=Inx

4) y=e*

OTtBer: 3)

(maCTpyKIH: [IpounTaiiTe TEKCT, BEIOCPUTE

MIPaBUJIbHBIN OTBET U 3aIUIINTE APTYMEHTBHI,

000CHOBBIBAIOLINE BHIOOP OTBETA)

OIIK-1.V.1

10.

[TepBas nmpousBoHas
(YHKIIMM TOKa3bIBAET:

1) ckopocTh U3MeHeHHs] (PYHKIHH

2) HanpaBjeHHE GYHKIUU

3) npwupaiieHue GyHKIHHA

4) npHpalieHre apryMeHTa QyHKIHI
OtBeT: 1)

(uHCTpYKIWMS: [IpounTaiiTe TEKCT, BRIOCPUTE
MIPABWJIBHBIN OTBET M 3aIHUIIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

OIIK-1.3.1
OIIK-1.V.1

11.

Huddepenmnman
(byHKIIUN paBeH

1) OTHOIICHHMIO TPUPAILCHUS PYHKIIHU K
IPUPALLECHHUIO apryMeHTa

2) TPOM3BEICHUIO MPHUPAIICHUS PYHKIIMU HA
IpUpalieHre apryMeHTa

3) npousBeIeHUIO MPOU3BOAHOI Ha
NpHupalieHue apryMeHTa

4) TnpupalIeHUI0 apryMeHTa

OtBert: 3)

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE

MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,

000CHOBBIBAIONINE BHIOOP OTBETA)

OIIK-1.3.1

12.

Brrauciaure uncino
TOYEK pa3phiBa
byHKIIIHN

x+2

y = [:l. s 3)%(:[.;__ 4_)2

1) 1

2) 2

3) 3

4) 0

OtBert: 3)

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

YK-1.¥.2
YK-2.V.1

13.

Brmauciure
npeaen
sin®3x

lim -
=0 e

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

VK-1.3.1

14.

YpaBHeHue
KacaTeJIbHOU K

rpaduxy pyHKIHUN

1) y=2x+4
2) v=4x+3
3) yv=2x—5

OIIK-1.3.1




y=x3—2

B €r0 TOYKE C
abcruccon

Xo= 1 umeer BU

4) y=3x—4

OTtBer: 4)

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

15.| Beruucnure 3HaUCHUE 1) 0 YK-1.¥.2
IIPOM3BOIHOM BTOpOro | 2) -1
nopsiaka GyHKIun 3) 3
v = sin2x + 4x 4) -4
B TOYKE ¥ = — OtBer: 4)
N (maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
NPaBWIBHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
16.| MHOXecTBO 1) —ixsin3x —>cos3x+C OIIK-1.3.1
epBOOOPa3HBIX : 1 7
byHKIH 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 3x52’:131—20053x +C
MMECT BIA 4) 3xsin3x + 9cos3x+ C
OtBeTt: 1) -
(uaCTpyKUM: [IpounTaiiTe TeKCT, BHIOEpUTE
NPaBWIBHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
17.| Ecnu x onpeneneHHOMY 1) vlnlee j: VK2V 1
UHTETpaly s
64 ; . B4 tdt
J = A6
1 VX T NX 2 dr
IPUMEHUTE 3 I ==
HOI{CT{;&HOBKy 2 e
x = t°, TO OH IPUMET 4) 6], 3
BUJI
Otgert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
18.| Teno nBUXkeETCS MO 1) 6 OIIK-1.3.1
3aKOHY 2) 4
S(t)=5t*+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
BpeMeHu t=1 paBHa Ortser: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BBIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
19.| 3anumuTe OIIK-1.3.1
MIOCJIEIOBATEIEHOCTh

JIEUCTBUU IIPH
pELICHUH 3a/1a4H:

Teno nBukeTCA IO
3aKOHY

A) moicTaBUTh 3HaUEHUE BpeMeHu t=5uac B
ypaBHEHHUE TIepEMEIICHUS

b) BeIpa3uth BpeMs B CEKyHIaX

B) pa3nenuth nepemerienye Ha BpeMs

I') B3sTh MPOU3BOIHYIO OT IEPEMEIICHHS




S(t)=5t3+1(m/c), aTO6HI
BBIYUCIUTH CKOPOCTH B
MOMEHT BpEMEHU

t=5 uac HyxHO

J1) MoaCTaBUTh B YpaBHEHHUE TTPOU3BOIHOM
3HA4YCHHUEC BPCMCHU

OtBerT:

bBJI nau I'b/1,

(uaCTpyKUM: [TpounTaiiTe TEKCT U YCTAaHOBUTE

IOCIC10BATCIIBHOCTD. 3anumure

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB

CJIeBa HAIPABO)

20.| YkaxuTe QyHKINH, 1) Xusinx YK-2.3.1
KOTOPBIE SBIISIOTCS 2) X utg2x OIIK-2.3.1
9KBHMBAJCHTHBIMHU MPU | 3) X U COS2X
x—=0 4) X wusin2x
OtBer: 1)
(uaCcTpyKuMs: [TpounTaiiTe TeKCT, BHIOEpUTE
MIPaBWJIbHBIN OTBET U 3alHILINTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHKE TIpUpaleHus QYHKIIUU K YK-2.3.1
MePEYHCIICHHBIX MPUPALICHUIO apTyMEHTa
PeIIOKEHU N 2) oTHOUICHHS PYHKIIMU K IPUPALICHUIO
orpenensier aprymMeHTa
MIPOU3BOTHYIO 3) oTHoIIeHHE TIpeena GYHKIUU K apryMEHTy
¢yHKIMM (KOoraa 4) mpenes OTHONIEHUSI MPUPALIeHUsT PYHKIIMU
npupanieHue K MPUPALIEHUI0 APTyMeHTAa
aprymenra ctpeMutcs k | OrBer: 4)
HYII0)? (maCTpYKIMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIHUIIIATE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIi 1) 2x%ydx + 3x%y3dy VK-1.¥.2
nuddepenmmran 2) 3x*y?dx+ 2x*ydy
byHKIUN 3) 3x ydx + 2x3ydy
z=x%y? 4) 2x*y3dx + 3x7ydy
paBeH OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPaBWJIbHBIN OTBET U 3aHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
2. | YkaxuTe cXoaaIuics 1) =7, L_ YVK-2.V.1
YHCIIOBOH psift
P 2) I
3) Timi =
4) Tioi=
OtBert: 2)
(urcTpykuws: [IpounTaiite TeKCT, BEIOSPHUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | Ykaxure cTEereHHON 1) X l% (x —2)" OIIK-1.V.1
pSA, UISE KOTOPOTO 2) T n(x —2)"

untepnai (0;2)




SABJIACTCA NHTCPBAJIOM
CXOOAUMOCTH.

3) I -(x—1)"

4) Troyn(x+2)"
OTtBer: 3)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

YKaxuTe 4acTHYIO 1) 6 VYK-1.V.2
MPOU3BOJHYIO MO 2) 6xv
V QpyHKIHUU OBYX 3) 6x
MEPEMEHHBIX Z = 3xty 4) 3x°
OTtgert: 4)
HeoOxonuMmeriii 1) ¥=, -‘:: ‘? VYK-1.3.1
MIPU3HAK CXOAUMOCTH wor
HE BBINOJIHEH U1 psaa 2) Xi= — 2
- 5"
3) Eri=l 3112 -2
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
OIlK-2.3.1
K kakomy Bugy 1) w N3 4) OyHKIIMOHATBHBIN
OTHOCHUTCS KaX bl U3 n=1nde7 pan
psI0OB
2) X7 n(x+ 2)"| 5)3HaKonepeMeHHbIH
paa
3) T, {—51:"5113 6)H0n0>1<vHTean1,n71
no+7 4HMCIIOBOU Pl
OtBer:1)6); 2)4); 3)5)
(uaCTpyKIMS: [IpounTaiiTe TEKCT U YCTAHOBUTE
cooTBeTcTBHE. K KaXKI0M ITO3UIMN, JAHHOM B
JIEBOM CTOJIOIE, TOOEPUTE COOTBETCTBYIOLIYIO
TIO3UIINIO B TIPABOM CTOJIOIIE)
Paccunraiite yacTHyrO 1) 2cos(5x+ 2y) OIIK-1.3.1
IPOM3BOJIHYIO z—z 2) —2sin(5x+ 2y)
4 3) cos(5x+ 2y)
2}21?5?(5)(_ 29) 4) (5x+ 2)cos(5x + 2y)
o OrtBet: 2)
(naCcTpykums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MTPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Haiinmute oGmacth 1) [-4,0) YK-2.V.1
CXOIUMOCTH 2) (-3,0)
I S 9 (20
e 4) [-1,0)
OtBet: 1)

(uacTpykiwms: [IpounTaiite TeKCT, BhIOEpUTE




NPaBHJIBHBIN OTBET M 3alMIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

9. | Halimure 3HaYeHUE 1) 5 VK-2.V.1
GyHKINU IBYX 2) 2
HepeMEeHHbIX 3) 10
7z=2x-y+15 B Touke A(- | 4) 19
2,1) Ortger: 3)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPUTE
MIPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
10.| Haitnure yacTHYIO 1) Zcos(bx+ 2y) OIIK-1.3.1
IPOU3BO/IHYIO z_; 2) _3555(53 T 2y)
S— 4 3) cos(5x+ 2y)
zyszz'JIEEX—'E}‘:' 4) (5 + 2)cos(3x +2y)
OTtBer: 1)
(maCTpYyKIWHS: [IpounTaiiTe TEKCT, BEIOCPHUTE
MPABUJIBHBIN OTBET W 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
11.| Jlana (byHnKuI/Iﬂ 1) 1+ 3x— j—x: VK-1.¥V.2
fx) = €™, rorna 2) 14 3x + 9x?
nepBbie TpU (OTJIMYHBIC 3) 1— 3%+ 9x°
OT HYJIs1) 4JieHa 3 .
pasIIoKEHHUs ITOM 4) 1+3x+ s
(GYHKINUH B pAT
Telnopa B Otger: 4)
OKPECTHOCTH TOUYKH (uaCTpYyK1WMs: [IpounTaiiTe TeKCT, BEIOEpHUTE
x5 = 0 umeror Buj MPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)
12.| Ins dyHKIMH Ortser: YK-1.¥.2
f(x) = e** nepsrie 14 3:{—%:{3
TPH, OTIIMYHBIE OT I . - .
HyA, nera (ITpouwnraiite TEKCT U 3AIHLINTE Pa3sBEPHYTLIi
000CHOBAHHBII OTBET).
pa3oKEHUs B P
Tennopa B
OKPECTHOCTH TOYKH
x5 = 0 uMeroT BUJ
13.| HeoOxonumblit 1) ¥=_ n® +3 OIIK-1.3.1
IPHU3HAK CXOAUMOCTH Nty 7
HE BBITIOJHEH IS psia 2) Zi= 51a
3) I
Ortser: 1
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3aHIINUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
14.| Haiiaure o6sacTb 1) [0, 4) YK-2.V.1
CXOAMMOCTH 2) (0,3)
Tr e 3 0.2

4) (0,1)




OTtBer: 1)

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

15.| YacrtHast mpousBoanas | 1) 6 OIIK-1.3.1
10 * (PYHKIMHU IABYX 2) bxy
IIEPEMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OTtBerT: 2)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX IEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)
(urCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
17.| Ykaxure tumn OTBeTHI: YK-2.3.1
TuQhepeHIaTbHOTO 1) VpaBHeHUE ¢ pa3aesIOMMMHUCS
ypaBHEHHS MIePEeMECHHBIMU
Cx+1)y'+y==x: 2) JluHeiiHoe ypaBHEHHE
3) VYpaBuenue bepHymnu
4) VYpaBHeHHe B MOJHBIX AuddepeHimranax
OrtBert: 2)
(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
MPABUJIBHBIN OTBET W 3AIMIIUTE apTryMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
18.| Ykaxwure oOrmiee OIIK-1.3.1
peuieHue 1) y=2In[2x+ 1|+ C
g hepeHIaTbLHOTO 2) v=In|2x +C|
YpaBHEHUS i 3) y= 2
(2x + 1)dy + yv*dx =0 In|2x+1]+€
. 4) y = 3 In|x|
OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
00OCHOBBIBAIONINE BHIOOP OTBETA)
19. VYkaxure yacTHoe pemeHue qudpdepeniuansoro | OINK-1.3.1

ypaBHEHUS
v 4+ 2y=4, YIOBIIETBOPSAIOIIECE HAYATBHOMY
ycnosuto ¥(0) = 5:

1) y=4e > +5

2) v=4—x

3) y=3e " +2

4) y=2e""* +2

OTteer: 3)




(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWJIBHBIN OTBET U 3aIHIINTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

20.| Cpenu nepeuncieHHbIX 1) (x*+y* +2x)dx + 2xydy =0 OIlK-1.3.1
i bepeHmaIbHBIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YPaBHCHUI yKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=0
YPaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3IENAIONIMMHUCS
ICPEMCHHBIMMU OTtBer: 3)

(uHCcTpyKIWMs: [IpounTaiiTe TeKCT, BRIOGpHUTE
MIPABWJIBHBIN OTBET M 3aIUIINTE apPTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

CucreMa OLICHUBAHUS TECTOBBIX 3a/IaHU:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
MPEIJIOKEHHBIX 1 000CHOBaHHWEM BHIOOpA CUMUTASTCS BEPHBIM, €CJIHM MPABWIBHO yKa3aHa mudpa
U TpUBEIEHbl KOHKpPETHBbIE AapryMEHThI, HCIOJb3yeMble mpH BbIOOpe oTBera. llomHoe
COBIIQJICHUE C BEPHBIM OTBETOM OILIEHHUBAETCs | OaylsioM, HEBEPHBIN OTBET WIJIH €T0 OTCYTCTBHE —
0 6amnoB.

2 tun) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BBHIOOPOM HECKOJIBKUX BapHaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BBIOOpA CUMTAETCS BEPHBIM, €CJIU MPaBUIHHO
yKa3aHbl TUGPHI U IPUBEICHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLleHHMBaeTcs 1 Oaniom, eciiy AOMYIIEHbl OIIUOKU WU
oTBeT OTCYTCTBYeT — () 6asuIoB.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJIGHHWE COOTBETCTBHUSI CUMTAECTCS BEPHBIM, €CIU
YCTAaHOBJICHBl BCE COOTBETCTBHS (IMO3WIMK W3 OJHOTO CTOJIONA BEPHO COIOCTABICHBI C
MO3UIUSAMH APyroro ctojbua). [lomHoe coBnazeHne ¢ BEpHBIM OTBETOM OllIeHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WU ero oTcyTrcTBHe — () 0amioB

4 tun) 3amaHue 3aKPBITOTO THUIA HA YCTAHOBIIEHHE MOCIEIOBATEIBHOCTH CUMTAECTCS BEPHBIM,
eCJIM TIPaBWJILHO yKa3aHa Bcs TocienoBaTebHOCTh nudp. IlomHoe coBmameHue ¢ BEPHBIM
OTBETOM OllIeHHBaeTcs | Gaiom, eciu JOMyIIeHbl OMIMOKH U OTBET OTCYTCTBYeT — 0 Oasios.

5 Tun) 3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUYHMTACTCS BEPHBIM, €CIU OTBET
COBMAJIa€T C OTAJOHHBIM TIO COJAEpPKaHMIO M ToJHOTe. lIpaBUIBHBIM OTBET 3a 3amaHue
olieHUBaeTcs B 3 Oaiia, €Clii JIOMyIIeHa OJHa OInOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJHBIH - 1 6as, ecnu gomyieHo 6osee 1 oMbk \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIUX TMOPSIOK U IPOLERYpPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOUYHON aTTeCTalluy 00yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsi 00y4aroMIUXCsl 10 OCBOCHUIO TUCIUIITUHBI
11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe U sICHOE WU3JIOKEeHHMe ydeOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HAaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsl BBITOJIHSAET METOMO0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IIPENOIaBaTEIIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHsI Ha OJIMKaMIIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

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

JlexuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpAalUMed CIaioB U
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— Onpenenenns MaTeEMaTUYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— Hnmoctpupyromuye npumepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascsl B BHITOJHEHUH O0YYAIOIIMMHUCS T10]] PYKOBOJICTBOM TIPETIOIaBaTENs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITUS I 00YYarOIIerocs SBJISETCS MPUBUTHE 00YyJarOIIUMCS
YMEHUHN U HABBIKOB MPAKTUUECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUHU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAQJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMH
JACIUTUINHBI;

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHHS 3aJJaHHH;

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POpPMAIUH IMyTEM CaMOCTOSATEIHHO BHIOPAaHHBIX
obecrnevyeHrne paluoHAIBHOTO COYETaH!sI KOJUICKTUBHOW U MHAUBUIyalbHOU (popM 00ydeHHS.

@yHKINN MTPAKTUYECKUX 3aHATUN:

— TO3HaBaTelbHas;



— pa3BHUBAIOIIAS;

—  BOCITUTATENbHAS.

[To xapakTepy BBIIOJHAEMBIX OOYYAIOIIMMCS 33JaHUM 10 MPAKTUYECCKUM 3aHSATHUAM
HOJIpa3/ICIISIOTCS Ha!

— O3HAKOMHTEJIbHBbIC, MPOBOJAMMBIC C b0 3aKPEIUICHHS UM KOHKPETH3alUH
U3yYCHHOI'O TEOPETUIECKOTO MaTepUaa;

—  aHAJIWTUYECKUE, CTABSIIUE CBOCH IIEJIbIO MOJyYCHHE HOBOWM MH(OpMAIMK Ha OCHOBE
(dbopMan30BaHHBIX METOJIOB;

— TBOpYECKHE, MOIXOI0B K PEIICHHUIO 3a/1ay.

®dopMbl OpraHu3aIiy TPAKTHYSCKUX 3aHATHIA:

- B UHTCpaKkTUBHOW (opme (pelicHHE CUTYallMOHHBIX 3ajad, 3aHATHUS 110
MOJICTTMPOBAHHIO PEATBHBIX YCIOBHIA, TPYIIIIOBBIC TUCKYCCHH);

- B HC MHTEPAKTUBHOH (op™e (BBIMOJHECHUE YIPAKHCHUU, PEIICHUE THUIOBBIX 3ajad,
pelleHHe CUTYallMOHHBIX 337124 U IPYyroe).

TpebGoBanust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

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

[IperoaBaTens YUTAET YCIOBME 3aa4d M TpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
pelInTh 3a/ady, UCIOJb3ys 3HaHUsS, MOMyYeHHbIE CTyIEeHTOM Ha JeKuuu. CTyIeHT, KOTOPBIH
NEPBBIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MpPaBUIBHO PELIMI
3ajiauy, OH mojydvaer 5 6auioB. Eciu cTymeHT pemraeT 3aady ¢ MOMOIIBIO MPEIOAaBaTelis, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIOYAs OLEHKY
MOCEIIaeMOCTH) TMepeBoJsATCS B OOHychl (kauectBo) or O mo 5 OammoB. OTtu OOHYCHI
N00aBIISIIOTCS K 00IIel cymMMe 0ajuIoB B paMKaxX MOIYJIbHO-PEUTHHTOBON CHCTEMBI.

CryneHTaM BbIIaeTCS JOMAIlHEE 3aJaHHe B BHJIC 3aJad, KOTOPbIE OHH CHAlOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaronuuiics BHITIOJIHIET paboTy 1o
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSITENBHOW paboThl, y oOydaromierocst hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHWU M CHUCTEMaTH3allMM NPUOOpeTaeMbIX 3HAHUHM, 00ecreunBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, IIOMOIaeT TMOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATENIbHYIO  paloTy
00yYaroImuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILIMHE;

11.4. Metoauveckre yKazaHusl [UIsl OOYYArOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHTIINHEL

B Tteuenue cemectpa B cucreme aucTtaHiuMoHHoro ooydenus I'YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JBE IMPOBEPOUYHbIE pPAOOTHl MO PEIICHUI0 3a7ad W OJUH
TEOPETUYECKHI Ompoc (TepedeHb BOIMPOCOB JUIsI TECTOB pa3MelleH B «baHke BOMpPOcOB» B



cucreMe AucTaHIMOHHOrO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IPOBEPOUHBIE pabOTHI MO pasjesiaM Kypca B MMCbMEHHOW (opMe, pacCUMTaHHbIE KAK Ha LIeJI0e
3aHATHE, TAK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyIyT YyUUTBIBATHCS NPHU NPOBEACHUU
POMEXYTOYHOU aTTeCcTaliy (IIPU UCTIOIB30BAHUHU OATBHO-PEHTHHIOBOI CHCTEMBI OLICHUBAHMS,
KaX/blii BHJ KOHTpOJS OLEHMBaeTcss B Oamjgax, M3 KOTOPBIX (OPMUPYETCS HMTOTOBBIN
pe3ynbTar).

11.5. Meroauyeckue ykazaHus st OOY4arOHIMXCS MO MPOXOXKJICHUIO MPOMEXYTOUHOU
aTTeCTallUU.

[Ipomexyrounas  arrecranus  OOydalomUXCs — MPeaycMaTpuBaeT  OILICHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00Y4YEeHUS MO AUCLUIUINHE. JK3aMeH — (opma
OIICHKHU 3HAHWH, IMOTYYCHHBIX OOYYaIOIIUMCS B MPOIIECCE U3YYCHUS BCEH TUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHSATh WX JUISl pelIeHus
MPaKTUYECKHUX 3a]1a4. DK3aMeH, KaKk MpaBujIo, IPOBOJUTCS B MEPUO] IK3aMEHAIIMOHHOM Ceccuu
U 3aBEpILAeTCs AaTTEeCTAI[MOHHON OIEHKOM «OTIMYHO», «XOPOIIOY», «YyIOBICTBOPUTEILHO,
«HEYJIOBJIETBOPUTEITHLHO.



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




