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AHHOTaUs

Hucuunnuna «Marematuka. MaremaTHUecKuil aHalu3» BXOAUT B 00pa3oBaTeNbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajaBpuara 1Mo HalpaBICHHUIO MOATOTOBKHU/
crenuanbHocTd  11.03.02  «MHPOKOMMYHHMKAIIMOHHBIE TEXHOJOTUH W CHCTEMBI CBSI3HU»
HanpaBieHHOCTH «KoMMyHUKanuMoHHble TexHoJoruu WHrepHera Bewei». JucuuniauHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurminHa HaieleHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMITETCHIIUN:

VYK-1 «CnocoGeH oCyIIeCTBIATh MOUCK, KPUTHUSCKUN aHAIM3 U CHHTE3 HMHGOpMAIIUH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJIBHBIC CIIOCOOBI MX PEIICHUsS, UCXOJI U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MHXKCHEPHOM JEATEIbHOCTH, CBI3aHHOU
C TPOEKTHPOBAHMEM W KOHCTPYMPOBAHUEM, TEXHOJOTHUSMHU MPOU3BOJCTBA NPHOOPOB U
KOMILJIEKCOB ILIMPOKOTO HA3HAYEHUSD)

CoaepxaHve  AUCHUIUIMHBL ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3aHHBIX €
mubdepeHIMaNTbHBIM 1 UHTETPAIbHBIM UCYHUCIICHHEM, TEOpHUEW MpEeAesioB U PSIAOB U HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUIUIMHBI MpEeAycMAaTPUBAET cCienyrolmue (QopMbl OpraHU3alHNH
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auaAmus, Camocmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCUUILIMHBI COCTaBISET 8 3a4eTHBIX enuHuIl, 288
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTUYCCKOM JSATSIIbHOCTH B M30paHHOW CIICIUAIbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO

aHaJIn3a.

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 pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMHU. KOMIEeTeHIMU U UHIUKATOPbl UX JOCTUKEHUS MPUBEACHHI B

tabsune 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHUKATOPOB MX JTOCTUKEHUS
Konu
Kareropus (rpymmna) Kox n HauMeHOBaHUE MHIMKATOPA
HalMEHOBaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIIUU
VK-1 Cnocoben
OCYIIECTBIISATh
HOZ]/II(I:IK VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
’ . MO/IX0J1a /ISl PELIEHUS IOCTaBICHHbIX 3a/1a4
KPUTUYECKUI .
VK-1.V.2 ymeTh OCyIEeCcTBIATh KPUTHUECKUI
aHaJIu3 U CUHTE3 .
YHuBepcaibHble HH(OpMaLH aHaJIN3 ¥ CUHTE3 WH(OpMAINH, TIOTYIEHHON
KOMIIETEeHIIUH P ’ U3 Pa3HbIX UICTOUYHUKOB, ISl PELICHUS
HIPUMEHSTh
. IIOCTaBJIEHHBIX 3aja4
CUCTEMHBIN TOJIXO]]
VK-1.B.2 B1ageTs HaBBIKAMH CUCTEMHOTO
JUISl pELIEHHUS
MOJIX0J1a /ISl PELIECHUS TOCTaBICHHbIX 3a/1a4
MIOCTaBJIEHHBIX
3aj1a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
VYK-2 Cnocoben OTpaHUYEHUS AJIS PELIEHUS MOCTaBICHHbIX
ONpEENATh KpyT 3aja4
3a/1a4 B pamMKax VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
ITOCTaBJICHHOMN MOCTaBJIEHHOW LIeH U (POPMYIUPOBATH
LIeJIM ¥ BBIOUpATh 3aJ]au, KOTOpbIe HEOOXOUMO PELIUTh JJIS €€
ONTUMAJIbHBIE JIOCTHKEHUS
YHuBepcanbHbIC
crocoObl ux VK-2.V.3 ymeTb BbIABUTATh aJIbTEPHATUBHBIC
KOMIETEHIINU

peuieHus, HCXOas
U3 IEUCTBYIOIIUX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pPECYpCOB 1
OTpaHUYECHUN

BapUaHTHI ICUCTBUH C IIENIbIO BEIOOpA
ONTUMAJIBHBIX CIIOCOOOB peIIeHus 33134, B
TOM YHCJIE C TTOMOIIbIO IIU(PPOBBIX CPEICTB
VK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CII0cO0a pelIeH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccrnoHanpHbIE
KOMIIETSHIINH

OIIK-1 Cnocoben
HCITOJIB30BaTh
MTOJIOKEHUS,
3aKOHBI 1 METOIbI
€CTECTBCHHBIX HAYK
Y MaTeMaTUKH IS
pelieHus 3a1a4
WH)KEHEPHOI

OIIK-1.3.1 3HaTh pyHAaMEHTATBHBIE 3aKOHBI
MIPUPOJIBI U OCHOBHBIE (PU3UYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

OIIK-1.¥.1 ymeTb npuMeHsTh pu3nYecKue
3aKOHBI M1 MaTeMaTH4YE€CKHE METOIbI [T
pelIeHns 3a1a4 TEOPETUIECKOrO U
IIPUKJIAHOTO XapaKTepa

OIIK-1.B.1 Bnanets HaBREIKAMU




JACATCIIbHOCTH HCITOJIF30BaHUS 3HAHUM (1)I/I?>I/IKI/I u
MAaTCMaTUKU JJId pCHICHUA 3a1a4d
HH)KeHepHOfI JACATCIIBHOCTHU

2. Mecro nucuurumnbl B cTpyktype Ol
Hucuumimba He Oa3upyeTcss Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYACHTAMH MpU
U3y4EHHH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCLMIUIMH.
3HaHMs, TOJYYEHHbIE IPU HW3YYEHUU MaTepuaja JAHHOW JAMCLUIUIMHBIL, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLIMILINH:
Maremaruka. Teopust BEpoATHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB y4eOHOM
paboThI MO AUCIUILTHHE (M pacrpeeeHue 3TOM TPYAOEMKOCTH 10 CEMECTPaM) MPEICTaBICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

Bz yueBHoii paGoThi Beero TpymoeMKOCTb 10 cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 136 68 68
B TOM YHCIIC:
nekimu (JI), (dac) 68 34 34
npakTuyeckue/cemunapckue 3anarus  (I13), 68 34 34
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 90 54 36
Camocmoamenvnan paboma, Bcero (4ac) 26 22 4
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amed (3auer, Judd. 3au, 3 OK3.
Di3.*¥) o

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUINHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI IO pa3/jesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Ta6muma 3 — Pa3aensl, TeMbI TUCIUIUIAHBI, KX TPYI0EMKOCTh

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHIATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.




Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

Hazsanwne u COACPIKAHUE Pa3aCIOB U TEM JICKIHHUOHHBIX 3aHATHH

Tema 1.1. OcHoBHBIE 2NIeMeHTapHbIe QYHKIMH. YUCIOBBIE MHOKECTBA.
(2gac)

Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUUECHHOM POCTE apryMEHTAa.

1 Teopemsl o npeaenax. (2 yaca)
Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)
Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEXaHWYECKUI cMbIC. Tabmuia mporu3BOIHBIX, YacTh 1. (2 gaca)
Tewma 2.2. IlpaBuna nuddepennupoBanns. [IponsBoaHas cioxHOMU
(dbyHKIMH, TPOU3BOIHAS 00paTHOHN GyHKIMU. Tadnia MpoOM3BOIHBIX,
yacTh 2 (2 yaca).

2 Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopemsbl O
muddepeHmpyembx GyHKIuUAX. (2 yaca)
Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)
Tema 2.5. luddepennman ¢pynkuun nepsoro nopsiaka. Auddepennnanst
BBICIIUX MOPSAIKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIUI C TOMOIIBIO TPOU3BOAHBIX (2 yaca)
Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit unterpan. Coiictsa
HeoIpeeeHHOro nHTerpania (2 yaca)
Tewma 3.2. Tabnuma uaTErpaioB. MeTo; | 3aHECSHHSI IO 3HAK
muddepennmana. Meron 3aMeHBI IEPEeMEHHON HHTETpUpoBaHus (2 yaca)
Tewma 3.3. HTerpupoBanue mno yactsaMm. MIHTerprupoBaHue parioHaIbHbIX

3 BbIpakeHMil. (2 yaca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKHUX BBIpAXKEHUM (2 yaca)
Tema 3.5. Onpenenensslii unTerpan. OnpeneneHue u cBOUCTBa. (2 Jaca)
Tewma 3.6. InTerpan ¢ nepeMeHHbIM BepxHUM mipenenom. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)
Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)
Tewma 3.8. IlpunoxkeHus onpeneaeHHOro HHTerpania (2 yaca)
Tema 4.1 @yHKIUA HECKOIBKUX NepeMEHHbIX. OCHOBHbBIE TOHATHSI.
HenpepsiBHOCTB. (2 "aca)
Tema 4.2. [luddepenumpoBanme GyHKIMU HECKOIBKUX EPEMEHHBIX.

4 (Hactuble npousBoansle. Juddepennuan. [IponszBoanas cioxHoM
¢dbyakumun. YacTHbIe TPOU3BOIHBIE BRICITUX TOpsakoB. Dopmymna Teitnopa)
(4 gaca)
Tewma 4.3. VccnenoBanne pyHKITMU HECKOJIBKHUX NIEPEeMEHHBIX. (4 yaca)
Tema 5.1. luddepenumanbubie ypaBHEHUs IepBOro nopsiaka. OCHOBHBIE
noHsTus. {uddepennnanbable ypaBHEHHUS C pa3IeNsIOIIUMUCS
nepeMeHHbIMH. O1HOpoAHBIE AU]epeHInanbHbIe ypaBHEHHUS IEPBOTO
nopsiika. (4 gaca)

5 Tema 5.2.

. JIuneiinpie nuddepeHanbHble ypaBHEHUS [IEPBOTO MOPSIKA.
VYpaBuenue bepaymnu. AuddepeHnnanbapie ypaBHEHHS BHICITUX
TTOPSIIKOB, JIOMTYCKAIOIINE MMOHMKEHUE TIopsiKa. (2 yaca)

Tewma 5.3. JIuneitasie ogHOpOAHBIE AU dEepeHITnaTbHbIC YPAaBHEHUS C




MOCTOSTHHBIMU K03(ppuninenTamu. JInHelHple HEOAHOPOAHBIE
muddepeHranbHbIe YpaBHEHHsI BHICIIUX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeneneHus. Psbl ¢

MOJIOKUTEIBbHBIMH WieHaMu. [Tpu3naku Jlanam6epa u Komm (2 vaca)

Tewma 6.2. HeoOxoaumblii mpusHak. [Ipu3Haku cpaBHeHus. IHTErpambHbIi
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE psbl. AOCONIOTHASI U YCIIOBHAS CXOJIUMOCTH

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

Tema 6.4. ®ynkmonanbHbie psabl. O0macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. Crenennblie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX PsJIOB (2 yaca)

Tewma 6.6. Psawr Telinmopa u Makiiopena (2 4aca)

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

Tema 6.8. Psg @ypre yeTHOH 1 HeueTHOH QyHKIMH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

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

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

W3 aux
No
Tpynoem | mpaktuye
Ne Tembl mpakTHUECKUX DopMBI TPAKTHUECKUX N paznena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIACIIAII-
(uac) MOJATOTOB
JIMHBI
KM, (4ac)
Cemectp 1
IIpenenst
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUHOCTH U B
TOUYKE.
DKBUBAJICHTHEIE
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yuciio e.
IIpousBoaHbIE.
3 | [IpaBmia Pemenwne 3amau 4 2
Qg epeHIMpOBaHUs
ITpon3BogHAsA CIIOKHOMN
4 p A Perienue 3amau 8 2
byHKIIMHN
Tabmuunoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
BHecenne mmojt 3HaK
6 a Pemenne 3amau 2 3
g depeHimana
3ameHa IepeMEHHOM.
7 | NaTerpupoBanue o Pemenue 3anau 4 3
4acTsIM
HNnaTerpupoBanue
8 pHp Pemenune 3agau 4 3

panrOHAJIbHBIX




| dysxuwit

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

G depeHIaTEHBIX
ypaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PELICHHUS.
Asronomusie 1Y, 1Y ¢
pa3JieNIeHHbIMH U C
Ppa3aeNAIOIMUMHUCS
MEePEMEHHBIMH

Pemrenue 3amgau

13

Pemenne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y xoTOpbIE MOKHO
MIPUBECTHU K
OJIHOPOJTHBIM

Pemenue 3agau

14

JIuneitnbie
nuddepeHIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsiaka. YpaBHEHUs
bepnym

Pemenue 3agau

15

Huddepenunansabie
YPaBHEHUS B MTOJTHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanbabie
YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTMyCKarolue
MTOHWKEHUE TIOPSJIKA

Pemenue 3amau

17

JIuneinbie
HEOJTHOPO/THBIE
muddepeHIanbHbIe
YpaBHECHHUS C
MOCTOSTHHBIMH
KodpurmenTamu

Pemenue 3amau

18

Psinpl ¢
MOJIOKUTETHHBIMH
yreHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

19

Pane1 c
MOJIOKHUTEITHHBIMH
qIIeHAMU |
3HaKOTICPEMCHHBIC
psabl. HeoOxoaumblit

Pemenue 3amau




MPU3HAK U MPU3HAKI
CpPaBHCHHS.
20 | CreneHHBIC psJIbI Pemenue 3amau 4 6
Psaner Teinopa u
21 | Maknopena. Pssr Pemenue 3amau 2 6
Dypse.
Bcero: 68
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIE 6.
Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MMOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHUe/ BHIIOTHEHHE KYPCOBOM pabOThHI
VY4eOHbIM MJITaHOM HE IPEAYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEEHBI B TabIuUIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboTh BICIZEO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 11 10 1
nucuurnael (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 5 4 1
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (/J13)
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 10 8 5
attectrauuu (ITA)
Bcero: 26 22 4

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENTbHON PaboThl 00y4aroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)
Y4eOHO-MeTOIMYEeCKHe MaTepHallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXcs yKa3aHbl B

ma. 7-11.




6. [lepeueHb MeyaTHBIX U 3JIEKTPOHHBIX YIEOHBIX U3TaHUMN
[lepedyeHb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEeH B TadmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubianoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. Iuddepennumanpaoe u 159
1134 UHTETpalIbHOE cuncaeHus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
017 [Muckynos H.C. luddhepenunansnoe n 145
1134 MHTETpaIbHOE UCUUCIeHne: yuebnoe nocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE Hucuucienus: B 2 1.: yuebHOe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3aga4 mo Kypcy 165
b50 MaTeMaTUYeCKOro aHanusa: yueoHoe nocooue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matemaruka. Psaaer: yue6Hoe nmocodue / 1O. 167
I'96 A. TI'ycman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3poOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'YAII 2015. - 77 c.
https://e.lanbook. | ®uxrenronsi .M. OCHOBBI MaTEMaTUYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrenronsir .M. OCHOBBI MaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x TT. ToMm 2-ii - Cankr-IletepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuK 3ama4d MO MaTeMaTHYECKOMY aHau3y. Tom 3BC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHunpyeMocTsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3marinur,
2010. — 496 c.
COopHUK 327124 IO MaTeMaTHYECKOMY aHanu3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocodue / JI.JI.
com/book/2227 | Kynapssues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | Banguu K.B. Maremaruuecknii anamus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuteikos, A.B. Pykocyes. - M.
@®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmanrt, U.I'. ApamanoBuu. - CII0.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTH4ecKOMy aHaJIHU3Y. - 3BC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaremMarnyeckuii aHains B 3ama4ax U 9BC Jlans



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

om/book/2377 | ynpaxuenusx. / C.B. 3106una, JI.H. [Tocurensckas.
- M. : ®usmatiut, 2009. - 360 c.

https://e.lanbook. | Bypkosa E. B. Maremartnueckuii ananus. / E. B. OBC Jlanp
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHus: y4ue0. mocooue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.

YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenue 50
QG epeHIaIbHBIX YPaBHEHUN IS pEIIeHUS
MPUKIIAHBIX 33/1a4: yue0.-MeTo1. mocodoue/ M.B.
Makaposa, C.I1. I[Tombitkun. —CI16.: 'Y AII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepeniranbHbie ypaBHEHUS / OBbC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | YKab6xo, A. I1. Tuddepenimnansabie ypaBHEHUS U OBC Jlanb
com/book/211928 | ycroitunBocTh: yuebnuk / A. I1. J)Kabko, E. 1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX JJii OCBOCHMS JUCLMILIUHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCUICKIIT MATEMAaTHIYECKUI MOPTa
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlanby

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepeueHp UCONIB3yeMOr0 IPOrpaMMHOTro obecrieueHus npejacTasieH B Tadbmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne 1'[/1'[ HanmenoBanue
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeuenb UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmmie 11.


http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC «Jlaup»

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

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

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

1 JlexuMOHHAs Ay AUTOPUS

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHIATUH

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

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or11eHKa KOMITETEHITUH

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

— oOyyaronuiicss TIayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPHUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(GaYTCHO»

— oOydJaronuics TBEp0 YCBOMII MMPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaATyPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— yBS[3I)IBaeT YCBOGHHI)Ie 3HAHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HATPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHM.

«XOPOLLIO»
<«BAYTEHO»




Og?é:ii ?{geuii?n XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«YIIOBIIETBOPUTEIIHHO .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyaHseTcs B (GOPMYIHMPOBAHUN BBIBOJAOB M 0000ICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— o0ydJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYNIOBJIETBOPUTEIIHLHOY .
e 3ATICHON paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY; )
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJOKCHHUS;
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MAaTEPHUAIBL.
Bormpocs! (3agaun) nis sKk3aMeHa IpeIcTaBlIeHbl B Taoumie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.¥.2
*—gx-2 OHK'lyl

1. Beruucnuts npepen lim h—

OTtBer: 3

2. Beunennts npezen lim ———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0eCKOHEYHOCTh

6. Beumciurs npezgen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncmnts npezen lim ———

Oteer: 7/6

+2x—8

¥—+poo X

Ko &%

x—+ oo DX

Ko =%

T "

¥—+pg OX"T T/KTZ

w——2 X

x—+on  2x- +Ex—132

X




S—exT 9 —4

9. Berumcnuts npegen lim ——

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

OrBet: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOJIOM JICJICHHUS Ha OOJIBIIYIO CTETICHb IEPEMEHHBIX ? OIIK-1.Y.1
. 33:—53
a) lim—
x—0 X“+2x
b) lim Z5—"—
. 3x’-4x—4
c) ,l,l_l.l} 2xi-3x—2
d) lim ==
lim xoaxtoxi
e) m—oa  ImE—Tx432
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPepPHIBHON B TOYKE X0, €CJIH
OHA Ompe/ie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 M
lim f(x) = f(x,)
XAy
Yemy paBHa cyMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PYHKIIHNA? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0€CKOHEYHO MaJIbIX (PyHKUMIi —
3T0 PyHKIHMA OECKOHEYHO MaJIast
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-1.3.1
MOMeHT BpeMenH { =1? 3anummre HOMEp BEPHOTO OTBETA. OIIK-1.B.
1) 6
2) 4
3) 10
4) 15
Otger: 4)
1) BsruuciuTe Npou3BOAHY0 QyHKIMK ¥ = ¥~ + 4% VK-1.B.2
OIIK-1.V.1

Otser: 2x + 4% In4

2) Bepno mu yrBepxkaeHue: «[Ipou3BoiHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

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

2. (U()Ev(X))'=u'(X):V'(X)




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

[ o

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

1) BbIumCIHTE HPOU3BOAHYIO (BYHKIUM V = 1 - - 4% YK-1.B.2
Oreer:v = x - 4% (2 + xin4)
2) Bepno yu yrBepkacHue: «IIpon3BoiHas mpOU3BEICHUS ABYX

muddepeHIMpyeMbIX QYHKIUNA paBHA MPOU3BEACHUIO POU3BOIHBIX

3TuX QyHKIUH». OTBET apryMeHTUpYHITe.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuaa qudgepeHnnpoBanust MOryT ObITh 3alIMCAHBI:

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

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

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

ulxl, ; ulxlvlx)—ulx)vix

4. (;":.1' :I - v (x
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousBeleHus AByX 1u(pdepeHunpyeMbIX pyHKI M, OHA He
COOTBETCTBYET NNPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

Haiinute popmyiny ¢ ommnOkoil. ApryMeHTHUpYHTE CBOM OTBET. YK-2.3.1

OIIK-1.V.1

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

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

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

alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'
OTtBet: ommodka B (popmyJie Ne3. Ilo npaBuay nuddepeHuupoBanus
npousBeaeHus AByX AupdepeHuupyemMbix GyHKIUIA MPOU3BOIHAA
NPOU3BeleHUs BbIYUCsieTcs: 1o opmyate:

(U()-v(x))" =’ (x)-v(x)+u(x)-v'(x)
[TpaBuna nuddepenumporanus. [IponsBoaHas cl0KHONW (QYHKINH. YK-2.V.1
3ananue 1. VK-2.V.3
1) HaiimuTe npou3BoAHYI0 (PyHKIHH
v =5cos(7+8x) + V7x—8 OIIK-1.3.1

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o mudpoBoe CPeaCcTBO, TPUMEHUMOE IS
penieHus qaHHou 3agaun. OO60CHYHTE BaIll BHIOOP.




OtBer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh IPUMEHEHBI
JUISl pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajare0Opbl, OpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIECHHEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

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

bx—-2

2) HazoBure kakoe-1u00 uppoBoe CpeaCcTBO, IPUMEHUMOE JIJIS
pereHust JaHHou 3aaaun. OGOCHYHTE Balll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl peleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
OrBer:

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

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

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJISl pellieHust TaHHoi 3aaa4yn oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 60/1b110ii HAOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIBIOTEPHOM
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 4.

1) Haiiaute npou3BoIHYIO (YHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

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

(—24)cos(7 + 4x)

OtBet: K undpoBbim cpencrsam, KOTopbie MOTYT ObITH IPUMEHEHbI
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JUIs pellieHust JaHHoM 3aga4um oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0Yamwmee 00J1b110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHHUMOE IS
peluieHus qaHHou 3agaun. O60CcHyHTE BaIll BHIOOD.

—20sin(3 +4x) +

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITH IPUMEHEHbI
JUISl penieHus JaHHoi 3amaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4ecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

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

2,/2—6Ein(T+4

HPOU3BOAHOM QyHKIMHU ¥ = /2 — 6sin(7 + 4x) ? OTBET 00OCHYIHTE.
OTBer: BpIpa:keHHe SIBJISIETCH MPOU3BOAHOM 1J151 PYHKIMH, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOHYIO OT

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

._,v:

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

VK-2.3.1
OIIK-1.V.1

11.

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

VK-2.3.1

12.

B KaKoif TOuKe ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH Y=X° -2

nMeet B Yy=3X-4

OTtBer: Xo=1

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

croco0a pereHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpeeIeHUN KacaTeJlbHOMN K

rpaguky GyHKIUN — ITO 001asi TOUKA rpaduka pyHKunm u

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

YPaBHeHHUI1 Yy =3xr—4

IIpu BTOPOM Ccioco0e pemieHus1, He00X0AMMO CPABHUTH o01IIee

ypaBHeHHe KacatenbHoil ¥ = ¥(x,) + ¥ (xp)(x— x5) u y=3x-4

YK-13.1

13.

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

YK-1.3.2
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byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe B Touke (Xo, Yo). Uemy
PaBEH yroJj MeXay KpUBbIMU?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeIbHbIMH K MPSAMBbIM,

g lxg ) —F (xp

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

14.

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

a) CKopocTh TOYKH paBHA NMPON3BOAHOI pyHKIIM S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrtBeT: a)

OIIK-1.B.
YK-2.B.1

15.

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

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

YK-1.3.2

16.

[Mycte ¢pynkuus y = f(x) 3agana Ha uatepBaie (a, b). Hazoure ycinoBue
BBIMYKJIOCTH BBepX (pyHKIMHU y = f(x) Ha uHTepBaie (a, b).

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

YK-1.3.2

17.

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

YK-2.B.2

18.

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

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonnas GyHkuM y
= f(x) paBHa Hymo0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIAATh, UTO
B 3TOU TOUKe (PYHKIUS UMEET MaKCUMYM?

Oteet: B TOYKax 3KkcTpeMyMa Ha HHTepBaJe (a, b) mpousBogHan
¢dyuxkuum y = f(x) paBHa HyJ110 (He00X0auMOe yCJI0BHE). ITA TOYKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHMMYMa HJIM Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

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

19.

Kakas npsiMast TMHUS Ha3bIBAaeTCs aCUMIITOTOH rpaduka GpyHKIMM
y=f(x)?

Ortser: IIpamMas TUHAS M Ha3bIBAETCS ACHMITOTOH rpadguka
dyukuuu y=f(X), ecin paccrosinue d or Touku M, jexkameil Ha 3TOM

VK-1.3.2




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
yIaJIeHUH ITOM TOYKH N0 rpapuKy OT HA4Yaj1a KOOPAUHAT B
0€CKOHEYHOCTb.

20.

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

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

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1J1st 0TBETA HA 3TOT BOMPOC MOKHO B35ITh HHTErPa
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

2 = o
i -2 +5 -3T0 01HO U3 pemennii npu C=5.

5B o4 2

T.€. —x' ——Xx
4 3

Bropoii BapuanTt PeleHns: B3ATE NPOH3BOHYIO OT

5 2 2 = o
Ix“ — Exg + -7 + 5, IPOM3BOJHAs PABHA NOJMHTETPAILHOI

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

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

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

21.

1. Boluncaute HeonpeaenEéHHbIN HHTETpa:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:
i N 3 1 P
(Vx*+3x° —5;—=)dx
Vax®

OTBeT:
3 2 3 L
—xi + Ex“ — 20+ C

5

3. BbIuMcauTh HeomnpeneNEHHBINA HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BpaucnuTh HEONpeaeaEHHbBIN HHTETPaT:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

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

OIIK-1.3.1




OTBeT:
5

0,5x*+0,8x T+ C
5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo/1bI HHTETPUPOBAHKS: METO]T BHECCHHUS 110 3HAK Au(depeHnaia
U MCTO/ 3aMCHBI nepeMeHHofzi I/IHTGI”pI/IpOBaHI/ISI.
1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
YKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMS IIPUMCHSIIN
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MOJI 3HAK
auddepennuaia Tak M METOJ 3aMeHbI NePeMeHHOMH
UHTErPUPOBAHUS.

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

[ dxdx
J x*4+1
OTtBer:
Zarctg(x*)+ C
Mo:keT ObITh MPUMEHEH KAK METOJ BHECEHHSI MO 3HAK

Au(pepeHnnana TaK ¥ MeTOJ 3aMeHbI IIepeMEeHHOMI
HHTErPUPOBaHUS.

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

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

Mo:xer OBITH IPUMEHEH METO/I 3aMEHbI IlepeMeHHOM
HHTErpUPOBaHUS.

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

J dx
Vxcos? (Vx)
OTBert:

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




2tg(\x)+C
Mo:xeT OBITH NMPUMEHEH METO 3aMECHbI HepeMeHHOﬁ
HHTErPUPOBaAHMS.

5. Bribepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
VYKaKuTe KaKkO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

Mo:xeT ObITH IPUMEHEH METO/I 3aMeHbI NepeMeHHOM
HHTErPUPOBAHMSI.

23.

3aganue 1.

1) BbIYKCIUTH, IPUMEHUB METO MHTEIPUPOBAHUS IO YACTSIM:

J X ¥ cosxdx

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

OtBet:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHBI JIsl
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMHA B TOM 4YHCJIE CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3amanue 2.
1) Bbluncnuth, NpUMEHUB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

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

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI 1JIs
pelieHust JaHHOl 3amayu  ortHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWO4Yawilee O00JbIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIILIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM COMPOBOKIEHUEM.
3ananue 3.

1) BeruuciuTh, MPUMEHUB METO]] HHTETPUPOBAHHUS 11O YaCTIM:
J xlnxdx
OtBer: 0,5x% (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
penienus qanHou 3agadn. OO60CHYIiTe Balll BBIOOP.

YK-2.V.1
YK-2.¥.3
OIIK-1.V.1
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OTtBet:

K umudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsI
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.
3ananue 4.

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

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K nudpoBbIM cpeacTBaM, KOTOPbIe MOTYT ObITH IPUMEHEHDI JIsI
peleHus JaHHOI 3aga4u oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BeruncnuTe OnpeneeHHbII HHTETpat:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NPHUMEHEHbI ISl
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe olecnedyeHue, BKJWO4Yawilee O00JbIIOH HadoOp
MaTreMaTu4ecKuX (QyHKIUIA B TOM 4MCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHBHBIX
JAOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OTtBer: 2

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

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHUTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi AaHHOW 3agaun  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 3.

1) BbluuciInTe ONMPEaCICHHBIA HHTETPAT:

3

J xdx

-

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

OtBet:
K uudpoBsiM cpencrBam, KOTOpble MOTYT ObITh NMPHUMEHEHbI IS
pelieHMs JaHHO#W 3agauum  oTHocuTcss Wolfram Mathematica-
NnporpaMMHoe o0ecrnedyeHue, BKJWOYawilee O00JbIIOH HadOp
MaTteMaTu4yeckuX (yHKUMHA B TOM 4HCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

0

J x 3 ﬂ.l.-'l.'

-1

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

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOAT0OTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BHIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
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3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

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

OrtBer:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITh NMPUMEHEHBI ISt
pelieHusi JaHHOM 3agayd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHHe, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4YeckuX (PYHKOHH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyite TPUrOHOMETPUUECKYIO () YHKITUIO

( Ccosx dx

OtsBer: 0,5

2. TlpouHTETrpUpylTE TPUTOHOMETPHUIECKYIO (PYHKITHIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

OrtBer:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

YK-2.¥.3
OIIK-1.B.
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( sinx dx

OTtBer: 1

Cemectp Ne2

26.

Kakas pynkuust z = f(x; V) Ha3bIBacTCsI HENPEPHIBHOM B TOUKE
My (x0;¥)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH

M-=M,

3HAYeHHMI0 (PYHKINHU Z B TOUKe M

YK-1.3.2

27.

Kaxas u3 GpopMyn cooTBeTcTBYeT nuddepennmany GpyHkuun y=e°<?

a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx

OrtBeT: a)

YK-2.3.1
OIIK-1.V.1

28.

YacTHbIE TPOU3BOIHBIE

o =z  g=
1. Haiigure yacTHBIC TPOU3BOIHBIC R GbyHKIIIN

sin(3+8x —7y)
B 2 — x3y7
coz(3+8x—Ty) EBIIZ—xj}". :I—s'z'ri'.'E—Bx—?}'ZEx‘I}".

|'2—x3_1,.-'_']‘

=

OTtBeT:

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

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHH

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—5y)+2(2—xF ' |+ sin(3+2x—5y 427"
Orser: 1 7.2
|2—x _'!," |
_ N _ . R T T N _ 4.6
cos(3 +2x—5y)*5(2—x*y') +sin(3+ 2x— 5y)7x"y
(2 —aty")?
. dz 8=
3. Halijure yacTHBIC IPOM3BOHBIC —— M —— (YHKLIH
sin(1l+4x — 3y)
z= S
3+ xey!
|:'|:|s".'_1.—4x—3}'154|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OrtBer: -

e DY

|'3—x:_1,.-' |

VK-1.V.2

OIIK-1.3.1




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

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

_ sin(7 +4x —7y)
B B

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

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

(3 — x?y®)?

OTtBeT:

o dz A=
5. Haiinure yacTHbBIC MPOU3BOIHBIE e v (1)yHKIII/II/I

_ sin(5 + 8x — 5y)
B £

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

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brinucars ycioBue npu KOTOPOM BbIpasKeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepeHnnan HeKoTopoit GyHKIMHU U(X,Y,Z).
Orteer: [laHHOe BhIpaxeHue MpeacTaBJsieT co0oii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2
OIIK-1.V.1

30.

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

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/iu cymecTBYeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5:Vy ) M 2JI9 BCeX TOYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIIMH

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

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiiti mpon3BOAHYIO QYHKIIUU

-

fle,v) = (7—x%+ 2y — x7v¥)7 g rouke K(1,1) mo
HaIpPaBJICHHUIO K Touke M (4,3)

—280
OtBer: —

Vi3

YK-2.V.1

OIIK-1.V.1




3. Haiitu npou3BoHYIO QYHKIUU

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

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (HYHKIIHIO

T |

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

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu nmpou3BoAHYIO QYHKINU

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

380
OT1BeT: —
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE IKCTPEMyMa
nudpepennupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; v) HMeeT 3KCTPeMyM, TO €e YaCTHbIE NPOU3BOIHbIE B ITON
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBAETCA He00XOAUMBIM YCJI0BHEM IKCTPeMyMa.

YK-1.3.2

33.

Kaxoe ypaBHeHue Ha3biBaeTcs quddepeHInalbHbIM YpaBHEHUEM
IIEpPBOro nopsiaka?
OtBer: /(uddepeHunanbHBIM  yYpaBHEHHEM IEPBOro MOPSAIKA
Ha3bIBaeTCs ypPaBHeHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,y') =0,

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

VK-2.3.1
OIIK-1.B.

34.

B kakom ciydae ¢pyukius y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audhepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIUM UHHTETPAJIOM)
auddepeHINATBHOIO YPABHEHHS NIEPBOI0 NMOPAIKA HA3bIBACTCS
¢yukuust y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j0oM gonyctumom C;

0) s11000€¢ pelieHue MOKeT ObITh MOJY4YeHO M3 Heé P HEKOTOPOM

3HAa4YeHUM NOoCTOsTHHOM C.

VK-2.3.1

35.

ABnsiercs 1 GyHKIUSA x°+ v —2x=C o6mum peleHneM

g hepeHIaTb,HOTO YPaBHEHHUS x+vy' =12

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

Na, pynknus x> + y> — 2x = C aBasiercs 001UM peLieHHeM
auddepeHUAIBHOIO YPABHEHUS.

VK-2.V.1
OIIK-1.3.1




36.

Haiigure obmue pemenns quddepeHInanbHbIX YpaBHEHHH,
MpeJCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3aJ1a4H.

OrBer: y =In|x| + C

OIlHI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OtBer: ¥ =5In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICcHUuA }IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram I\/Izl;lthematica
'

.y =—
3 - 3x

OtBer: y = % In|x| +C

OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3aauM, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

Onauum 13 HHQPOBHIX CPEICTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISE peleHus TaHHOM 32124, OTHOCHTCS

Wolfram Mathematica

5 y' =2
- x
OrBer: ¥y =3 In|x| + €
Oxanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
IS pelleHns JaHHOM 32124, OTHOCHTCS

Wolfram Mathematica
g

6. y' ==
X
OrBer: ¥y =9In|x| + €
OnHuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH NPUMEHEHbI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCHUTCS
Wolfram Mathematica
r 12
1. y'==
E 3
Otger: y = 12In|x| + C
OnHuMm U3 HU@poBHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHBI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
2.y =2

x

OrBer: ¥y =31In|x| + C

YK-2.¥.3
OIIK-1.V.1




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica

17
3. vi==—

OrBer: y =17In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
27

4, y' ==
a

OrBer: y =27In|x| + C

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

37.

Pemnre 3amauy Komm npu HadanpHbIX yenoBusax: Y(1)=2 , T.e. HalquTe
YJacTHbIC penieHus TudGepeHINATEHBIX YPaBHEHUH, MPEICTaBICHHBIX
HUXKE

Oteer: ¥y =In|x| + 2
-

OrBer: ¥y =5In|x| + 2
p 1
3. v :E

OtBer: y = % In|x| +2

7
4, y'=-
X

OtBer: ¥y =7 In|x| + 2
5 y' =2
C ) -

OrBer: ¥y =3 In|x| + 2
6. ' =2
C ) -

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

OrBer: ¥y =31In|x| + 2

17
9. ¥v' =—
E 3

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




38.

2) Ln=1gs

Boinummre HoMep 1ol KOTOPBIM PACIIONIOKEH Psif, Ul KOTOPOTO HE
BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?

e RE43
1) Ximi o

n?+7
-

n3 +4

3) E:m Sn*

“=13n2—2

- n?+3
4 Yot

ne+1

OrtBer: 3)

VK-1.3.1

39.

Kakue IMPU3HAKU UCCIICAOBAHHA HA CXOANMOCTb IIPUMCHAIOT IJIA
YHUCJIOBBIX pAAOB € ITOJIOKUTCIbHBIMHA yJIeHaMu?

a) mpusHak /lanamGepa
b) mpasumo Jlomurans
c) merox Kpamepa

d) mpusnak Komm.

Ortget: a), d)

VK-2.3.1
OIIK-1.B.

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTrO
psna?

Otger: Ecan psin cxogurcsi, TO ero 001IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yrBep:KaeHHe Ha3bIBACTCS

71—+00

He00X0AUMBIM NMPHU3HAKOM CXOAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOAUTCS.

YK-2.3.1
OIIK-1.V.1

41.

Ecnu oOuuii uneH psiga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMIi YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-2.V.1

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOTO, YTOOBI YTBEPKAATh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.€. [iim 1, = 0. IT0 yTBep:KAeHHne Ha3bIBaeTCs

n—+oa

HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJISIETCS
AOCTATOYHBIM JJIf1 TOT0, YTOOBI YTBEPkKIAaTh, 4TO psia cxoaurcs. T.e.
PSiI MOKET OBITh KaAK CXOIAIIMMCSH, TAK U PACXOASIIIIUMCS.

VYK-1.B.2

43.

=
=] a1

n=13,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIICIOBAHMS U3 CIIHUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH

c) I[pusnak Komm

VK-1.B.2
OIIK-1.3.1




d) Tlpusnak Jlamambepa

OTtBer: Psiag pacxoaurcsi, He BLINOJIHAETCS HeE00X0AUMBIH
npu3HakK — b)

- (lm—5)2 -
44. 1. HccnenoBaTb CXOAUMOCTD Psiia 2.7, = 2 — YK-1.V.2
Lom¥sta VK-2.V.1
OTBeT: cxoauTco OIK-1.V.1
2. HccnemoBaTh CXOMMMOCTB psijia 2, =
o | amn
OTBeT: cxoauTcs
e (1m—3)27
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
BT (Br—a)e”
OTBeT: cxoauTcs
4. HccnenoBaTh CXOAMMOCTD PAfa 2.5 —, .
e |_ 7 e ) i
OTtBeTt: pacxoaurcs
e (1n+3)4"
5. MccrenoBarh CXOIMMOCTb Psijia 3.5 'l—°_,
o | Im+&)5"
OT1BeT: cxoauTCca
- (1m—5)2" -
45. 1) HccnenoBarh CXOAMMOCTD P 2ore e YK-2.B.2
" [Grn+2)3"
OTtBer: cxoauTcs
2) Kakoii npusHak Bel ncrons3oBanu. O00CHYHTE CBOM BBHIOOD.
o™
Otser: npuMennm npusnak JanamGepa. [ = lim 2%t = S o Tk
ji—oo O
2\3<1, To psx cxoaurcs. [lpusnak cpaBHenus u npuzHaxk Komm He
NMO3BOJISIT OTBETUTH HA BONPOC 3aaHHUS.
46. | 1) Hcenenosats cxoanmocts paga Yo, S YK-2.3.1
Lmre OIIK-1.3.1
OTtBeTt: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxonutces. HeoOxonumplii NpU3HAK, NPU3HAKHA CPABHEHUS H
Jasambepa He M03BOJISIIOT OTBETHUTH HA BONPOC 3a1aHUS.
o (1m+3)4" -
41. 1) HccnenoBath CXOAMMOCTD P 2w '—“"_v YK-2.V.3
(1n+4)5 VK-1.V.2
VK-2.V.1

OTBer: cxoaurTcs
2) HazoBute kakoe-mu60 mudpoBoe CpeCTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPUMEHEHBI AJIs
pelieHusi AaHHOM 3agauyd oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnevyeHue, BKJWYaKWiee 00JbI0H  Hadop




MaTeMaTU4ecKMX (PYHKUIHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOI
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOJATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, YK-2.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, to yto Mmokuo | OIIK-1.3.1
CKa3aThb 0 3HaKo4epexyromemcs pse? BoeibepuTe BepHBIN OTBET.

a) Psan cxomures

b) Psin pacxomurcs

C) Psx cxomutes abcomoTHO
OTtBeT: C)

49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIEroCs psiaa YK-2.3.1
2=, 1, yOBIBAIOT ¥ OOLIUIA YiIEH psa CTPEMUTCA K HYIIIO, TO YTO OIIK-1.V.1
MO>KHO CKa3aTh O CX0IuMoOCTH psiia? Boibepure BEpHBIil OTBET.

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

1. Haiitu 065acTh CXOAUMOCTH psiia

oa

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

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOIMMOCTH psiia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OtBer: R=0,5

3. Haiiti paanyc cXOQuMOCTH psizia

Z(S:L-)" =1+45x+25x"+ -+ 5"x" +
n=0

OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psja

Z( 1)%(3x)" _ 3x  (3x)° (—1)"(3x)"

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

5. O01acThIO CXOIMMOCTH psijia



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

==

Z Cax—a)" = Cp+Ci(x —a) + Cy(x —a)® + - + Cp(x — a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.

Oteer: R=1
51. | CreneHHOM Al Z,—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
YTBEPKAATh 00 a0COIOTHOM CXOIMMOCTH ATOTO Psiia B KAKIOW U3 OIIK-1.3.1
TOYEK X, TAKHUX, uTo|x| =< |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOHMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
IJTO yTBep:KIeHHue HA3bIBAETCs TeopeMoii AbeJis.
52. VK-1.V¥.2
1. Paznoxute MHOorowien f(x) = —x® —10x" —30x —31 B psan | OIIK-1.V.1
Teilsiopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°
2. Paznoxuts MuOrownen f(x) = —x* —2x* + 5x — 1 Bpag
Teiinopa B OKpECTHOCTH TOYKH ¥ = 1

OtBet:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pa3noxkuth MHOTOWIEH f(x) = —2x° + 14x- —25x + 12 B
psan Teitnopa B OKPECTHOCTH TOUKH ¥ = 2

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

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

Orser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teilisopa B OKpECTHOCTH TOYKH ¥ = —2
Otser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3ageta / mudd. 3auera npejacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3ayera

No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3aueta

Kon
WHIUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO




[lepeyenp TeM Ui KypCOBOTO IPOEKTUPOBAHHS/BBHIIOIHEHUS KypCOBOM pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne i/t

KypCcoBOil paboThI

[IpumMepHbIi IepeyeHb TeM Ui KypCOBOTO POESKTUPOBAHUS/BITIOIHEHHS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

BOHpOCBI AJid IMPOBCACHUA HpOMC)KyTO‘IHOﬁ arrecraiui B BUAC TCCTHUPOBAHUA

MpEaACTaBJICHEI B Ta0IN

e 18.

Ta6mmumma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

y=(3-8x)%°

3) 0,8 (3-8x)°5 (-8)

Ne
Kon

o/ [IpuMepHbIii iepeueHb BOMPOCOB JIJIsl TECTOB WH/IUKATO

pa

i}

TunoBo# BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
. 3x% 4 2x — 73) 1,5
S e ) T
Ortser: 3)

2. | Toukoit 1) 6 YK-1.V.2
paspbiBa 2) 2 OIIK-
byHKIIHH 3) 1 1.3.1
v xr—3 4) 4
) (_:(:—3],!'31_:( OTtBert: 3)

SIBJISICTCS] TOYKA

3. | [TpousBoHas 1) 2x-4%In4 VYK-2.V.1
GyHKIUM 2) 2x-471
y=x"-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)

Otsert: 4)

4. | Abcuucca 1) 8 YK-1.¥.2
IKCTpEMyMa 2) 05 OIIK-1.B.
byHKIIHH 3 1
v=8—-x"+x |4) -05
paBHa Otsert: 2)

5. | Beruncnure 1) ———+ VK-1.V.2
HHTETPAI arerax

r dx 2) Inlarctgx| +C
J (1+x2)arctglf?) ~ m.:g:x +C
1
4) I!'I:F'I:'f,g).' -
OrtBer: 1)

6. | Berunciure 1) 0,5(3-8x)5(-8) VK-2.V.1
MIPOU3BOIHYIO 05 VK-1.V.2
F— 2) 0,5 (3-8x)™* (8)




4) 0,5 (3-8x)°% (-8)

Otger: 1)

7. | Beraucaure 1) y =251 VK-2.V.1
NPOU3BOIHYIO | 2) y = ¥ OIlK-
BTOPOTO 3) y=G5e™ 1 1.3.1
nopszKa 4) 250IIK-1.3.1
(ynkunn Ortser: 3)

y = 5% 1

8. | OOparHoii 1) v=x° YK-2.3.1
byHKIHEH 110 2) v = =
OTHOUICHUIO K _ 3
byHKUIUM 3) ¥ = IIF.X

S e 4 y=e
: OtBet: 3)
SIBIISIETCSI
byHKIHS

9. | IlepBas 1) ckopocTh M3MeHEeHHsT (PYyHKIHH YK-2.3.1
IPOU3BOHAS 2) HampapJieHHE QYHKIUH OIIK-
byHKIUN 3) mupwupaineHue GyHKIHNA 1.3.1
IIOKa3BIBACT. 4) HpupalleHle apryMeHTa (QyHKIUH

Otger: 1)
10.| Auddepennnan | 1) oTHOMICHUIO MpUpaIIeHUs QYHKIUH K MPUPAIICHHIO YK-2.3.1
(GyHKIIMM paBeH aprymeHTa
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAICHUAC
apryMeHTa
3) mpou3BeleHNIO MPOU3BOIHOI HA MPUpAaIllEeHHE
aprymeHra
4) mpupameHuo apryMeHTa
Ortser: 3)

11.| Beruucnure 1) 1 YK-1.V.2
YHCII0 TOYCK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
.= x* + 2| Orser: 3)

- (,‘L'—Sj;'(ﬂ';'—‘l-j:

12.| Beruucnure 1) 0 YK-1.3.1
npeaen 2) 9 OIIK-
 sin®3x 3) 3 1.3.1
lim — 4) 1

Ortser: 2)

13.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—75
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)

B €T0 TOUYKE C
abcruccoit
Xo= 1 umeet BUI
14.| Beraucnure 1) 0 YK-1.V.2




3HaYEeHHE 2) -1 OIIK-1.B.
POU3BOIHON 3) 3
BTOPOTO 4) -4
nopsijiKa OrtBert: 4)
byHKIUA
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXeCTBO 1) —lxsin3x —-cos3x +C VK-2.3.1
epBOOOPa3HBIX i 1 0
byHKIHH 2) 3xsin3x + Jros3x +C
f(x) = —xcos(3k3) 3xsin3x — §CGSSX +C
UMCCT BUA 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Boruucaure 1) VK-2.V.1
MHTETpall OIIK-
[ dx 1.3.1
J xlnx 2)
3)
4)
2)
OrBer: 3)
17.| Ecim 1) [* ;“ VK-2.V.1
OTIPEIENIEHHOMY e OIlK-
HHTerpany 2) 6 v|“f;' Ll 1.3.1
M dx o
—— r2 dt
Jl VX T 3‘-,‘."_?(' 3) .,ll e
PUMEHUTb 2 5de
HOJICTAHOBKY 4) 6], . 3¢
x = t° 10 OH
TPUMET BHJ Ortsert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMCHT OTtBert: 4)
BpeMeHu =1
paBHa
19.| Vkaxute 1) Xu sinx YK-2.3.1
byHKINH, 2) X utg2x
KOTOpbIE 3) Xwu Ccos2x
SIBIISTEOTCSI 4) X u sin2x
SKBUBaJEHTHH | OTBeT: 1)

MU ripu ¥ — 0




20.| Kakoe u3 Hike | 1) oTHOLIeHHE NpupalieHns GYyHKIUN K TPUPALLICHUIO YK-2.3.1
MIEPEUYUCIICHHBIX | apryMeHTa OIIK-
IIPEIIOKECHU N 2) otHomeHNS (DYHKIMU K IPUPALICHUAIO apryMeHTa 1.3.1
orpenenseT 3) oTHOMICHUE TIpesiena QYHKIMU K apTyMEHTY
IPOU3BOIHYIO 4) mpeaes OTHOUIEHHSI IPUPaLIeHust GYHKIMHT K
GbyHKIHU NPHUPAIIEHUI0 APTYMEHTA
(xorma OrtBert: 4)
npUpaneHue
apryMeHTa
CTpEMUTCS K
HYII10)?
2 cemecTp
1. | IMonubit 1) 2x yvdx + 3xyidy VK-1.V.2
nudpepenuman 2) 3x*y?dx+ 2x°ydy OIIK-
pynxIMN 3) 3x’ydx + 2xydy 1.3.1
z = x3y? 4) 2x*y*dx + 3x7ydy
PaBEH Otger: 2)
2. | Ykaxute 1) =7, L_ VK-2.¥.1
CXOISALIHIACS o1
YUCIIOBOU Psif 2) 2= nt
3) T
9 I
Otger: 2)
3. | Ykaxure 1) T2, = (x—2)" YK-2.3.1
CTCTICHHOM DSII, 2) T, n (x — 2)"
JUIsL KOTOPOTO 1 -
untepsai (0;2) 3) L= (x— 1"
ABJIAETCS 4) X n(x+2)"
MHTEPBAJIOM OrtBert: 3)
CXOJIMMOCTH.
4. | Vxkaxure 1) 6 YK-1.V.2
YaCTHYIO 2) 6xy
MPOU3BOIHYIO 3) 6x
no v dysknum | 4) 3Fx*
ABYX OrtBer: 4)
HePEMEHHBIX
z = 3x%y
5. | Eciiu V- 5910 1) 2 YK-2.3.1
KyO co 2) 4 OIIK-
CTOPOHOMU 3) 8 1.3.1
JUTUHBI 2 4) 16
eauHulebl, Toraa | Oreer: 3)
UHTETpal
11, av
paBeH
6. | HeoOxoaumbrii 1) T= +3 YK-1.3.1
HpU3HAK sl 47 OIIK-
CXOJUMOCTHU HE 2) Xz 1.3.1

BBITIOJITHEH AJIA




sIa - sn”
pin 3) Ei‘!:l 3!'!2 -7
OtBet: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOM3BOTHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x + 2)cos(5x + 2y)

(Ei;yHKI_II/II/I Otger: 2)
z = cos(5x + 2y

8. | Beruncamure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1 OIIK-1.B.
UHTErpaj 3) 05
[ dy [V dx 4) 0,1

Ortser: 3)

9. | Haiimure 1) [4,0) YK-2.V.1
obacTh 2) (-3,0)
CXOZMMOCTH 3) (-2,0)
() [0

e OtBeT: 1)

10.| Haiigure 1) 5 YK-2.V.1
3HAUCHUE 2) 2 OIIK-
¢ynxmmm aByx | 3) 10 1.3.1
NIEpEMEHHBIX 4) 19
z=2x-y+15 B OrtBert: 3)
touke A(-2,1)

11.| Hatigute 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)

MIPOU3BOJHYIO 3) cos(5x+ 2y)

Z_E 4) (5x + 2)cos(5x + 2y)
KIIUU

;by=H sin(5x + 2y Orser: 1)

12.| lana (byHHKLII/ISI 1) 1+ 3x— ;Xf VK-1.¥.2
flx) =™, 2) 1+ 3x+9x° OIIK-
TOT/1a IIepBbIE 3) 1— 3x+ 9x° 1.3.1
TpH (OTJINYHbBIE 3 .

OT HyJIsl) YiIeHa 4) 1+3x+x
pa3ioKeHus
stoit pyakiuu | OTBet: 4)
B psag Teitopa
B OKPECTHOCTH
Toukn x, = 0
UMCIOT BU/T
13.| TToBTOpPHBIIT 1) 0 YK-1.3.2




UHTErpal 2) 1 VYK-1.V.2
3) 05
vlnf dx VI"; dy vI"__ﬁl dq=4) -1
paseH Otger: 2)
14.| HeoOxomuMBbIi 1) o= n’+3 VK-2.3.1
IpH3HAK " L 7
CXOJIUMOCTH HE 2) EJ =1,85.4
BBIIIOJIHEH IS 3) T=,- 5
psna 3
4) Zomiz;
OtBer: 1)
15.| Eciiu V- 53T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHOI 3) 81 1.3.1
JUTAHBI 3 4) 16
eauHuIel, Toraa | Oreer: 1)
UHTErpal
11, av
paBeH
16.| Boruncnure 1) 0,2 YK-1.3.2
IIOBTOPHBII 2) 0,3 OIIK-
MHTETpal 3) 0,25 1.3.1
[Fde [[Sdy |4 05
’ Ortsert: 3) 0,25
17.| Haiigure 1) [0, 4) YK-2.V.1
o0nacth 2) (0,3) OIIK-
CXOZIMMOCTH 3) (0,2) 1.3.1
S |9 0D
e Otger: 1)
18.| Borunciure 1)45 YK-1.3.1
UHTETpaT 2) 0,75
rl 1 r2 . 3) 4
Jc dx Jl xydy | 4)2
Otser: 2)
19.| YactHas 1)6 YK-2.3.1
MIPOM3BOTHAS 2) bxy
no x ¢pyuknun | 3) 6X
JIByX 4) 6x + 3x .
TEePEMEHHbIX Otser: 2)
z=3x"y
20.| 3nauenue 1) 15 YK-2.V.1
bynkuu aByx | 2) 20
HePEMEHHBIX 3) -15
7=3x-2y+16 B 4) -20
touke A(1,2) OTtBeT: 1)
paBHO
21. VYxaxwure Tan audQepeHnnanbHoro ypaBHEHHs YK-2.3.1
Cx+1)y'+y=x: OIIK-
OTBeTHI: 1.3.1




1) VYpaBHeHuUe ¢ pa3IesIONIMUCS TIePEMEHHBIMU
2) JluHeiiHOe ypaBHEHHE

3) Vpasuenwue bepuyim

4) YpaBHeHHE B MOJHBIX AU depeHnnanax

Otger: 2)
22. VYkaxute obmiee pemeHue nuddepeHuanbHOro YK-2.3.1
ypaBuenns (2x + 1)dy + y*dx = 0: OIIK-
1) y=2n[2x+ 1]+ C 1.3.1
2) ¥y =Inl|2x +C|
_ 2
) ¥= In|2x+1]+C
4) y = 3Inl|x]|
OtBet: 3)
23. YkaxkuTe gacTHoe pemeHue anuddepeHuaibHoro YK-2.3.1
YpaBHEHUSA OIIK-
v' + 2y = 4, y0BI€TBOPAIOIIEE HAYATEHOMY YCIOBHUIO 1.3.1
y(0) =5;
1) y=4e > +5
2) v=4—x

3) y=3e 2 +2
4) y=2e“"¥ 42

Otser: 3)
24, Cpenu nepeunciieHHbIX JuddepeHIMaIbHbIX YpaBHEHUN
YK2KUATE YPAaBHEHUE C Pa3AeIIAIOLIIMMUCS IEPEMEHHBIMU: YK-2.3.1
1) (x*+v% + 2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx +2xydy =0 1.3.1
3) (xy*+x)dx+(x’y —y)dy =0 OIIK-1.B.

4) (x*+y)dx —xdy=0

Otser: 3)

CucreMa OIleHUBAaHUS TECTOBEIX 3aJIaHUIL:

1 tun) 3anaHue KOMOMHHPOBAHHOTO THIIa C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEIOKEHHBIX 1 000OCHOBAaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMEeHTHl, HCHOJb3yeMble IpU BbIOOpe oTBeTa. IlonHoe
COBITaACHUEC C BEPHBIM OTBETOM OLCHUBACTCA 1 6aJ'I.]'IOM, HeBepHBIﬁ OTBET UJIU €TI0 OTCYTCTBHUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHbIE apTyMEHTHI, UCIOJIb3yeMble MPH BbIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs 1 GaioM, eciau AONYIIeHbl OIIMOKH MU
OTBET OTCYTCTBYeT — 0 OasuioB.

3 TI/IH) 3a,£[aHHe 3aKpPBITOI'O THUIIA HAa YCTAHOBJICHHC COOTBCTCTBHUA CUHHUTACTCA BCPHBIM, CCIIA
YCTaHOBJIEHBl BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C



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

4 tum) 3amaHue 3aKPHITOTO THIIA HA YCTAHOBJICHUE MOCIICAOBATEIBHOCTH CYMTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIIeHUBAeTCsI | GayuioM, €Ciiv JIOMYILEHBI OIIUOKH M OTBET OTCYTCTBYeT — () GaylioB.

5 tun) 3asaHue OTKPHITOTO THIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIH OTBET
COBIAJACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBUIbHBIA OTBET 3a 3aJaHUC
OlLlcHUBaeTcs B 3 Oauia, eciii JOIMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIN - 1 6ai, ecnu gomyieHo Oosiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHbp TeM KOHTPOJIBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
oOyueHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

1 Wurerpuposanue u nuddepenimpoBanue GyHKIHiA

2 JY u psinpio

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHOMN aTTecTalluu O00y4aronuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroMIUXCsl 10 OCBOCHUIO IUCIUIITUHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
MaTepuania.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadueHune cOBpEeMEHHOM JieKIuu B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBITOJIHSAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCHUTUIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO0/IaBaATENEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICITH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JlekuMOHHBI MaTepuan MOXKET COINPOBOXKAATbCA  JIEMOHCTpAalUMed CIajujoB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBL.

— Jloka3aTeabCTBO TEOPEMBI.

— Hnmoctpupyomue npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUN

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTO
polecca, 3aKI0Yaronasicsl B BHITOJHEHUN 00yUJaloIUMUCS MOJI PYKOBOJCTBOM MPEIO1aBaTes
KOMILIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enbro MpakTUYECKOro 3aHSTUS JUI1 00Yy4aroIIErocs sBJISETCs] MPUBUTHE 00Yy4arOIUMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYAIOMIMMCS TIPAKTUIECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JUCLIUIINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJIHEHMS 3a/1aHUN;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MH(POpPMAIUH IyTEM CaMOCTOSATEIbHO BHIOPAHHBIX
o0ecrneyeHre pallMoOHAIbHOTO COYETaHHsI KOJUIEKTUBHOW U MHIMBUIyaJIbHOU (popM 00ydeHuUs.

QyHKINY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJbHAas;

— pa3BUBaroLIas;

— BOCMHTATENbHAS.

[lo xapakTepy BBINOJHAEMBIX OOydYalOIIUMCS 3aJaHUIl MO NPAKTUYECKUM 3aHATUSAM
MOIpa3AeIsA0TCA Ha:

— O3HaKOMMWTEIbHBIE, IPOBOJAMMBIE C LEIbI0 3aKpeIIeHUS W KOHKpEeTH3aluu
U3Y4YEHHOTO TEOPETUYECKOTO MaTepraa;

— aHaJIWTUYECKUE, CTABSIIUE CBOCH LIEbI0 MOJydeHNEe HOBOW MH(OpMAIIMKM Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, TOJXO/I0B K PELIECHUIO 3a/au.

@DopMBbI OpraHu3aluy NPAKTUYECKUX 3aHITHH:

- B UHTEpaKTUBHOM Qopme (pellleHne CUTYallMOHHBIX 3aJad, 3aHsATHS 10
MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUM, TPYIIIOBBIE JUCKYCCHH);

- B HE HMHTEPaKTUBHOU (opMme (BBINOIHEHHE YIpa)KHEHUM, pellleHue TUIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 33J1a4u U IPYroe).

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckre 3aHATHS HAUMHAIOTCA C 3aldCH B JKypHal IMpernojaBaTens
IPUCYTCTBYIOLINX CTYACHTOB. 3aTe€M OOBSBISAETCSA TeMa NPAKTUYECKUX 3aHATHH.

[IpenonaBaTtens 4yWTaeT yCIOBHE 3aJaud M MPEUIAraeT CTYAEHTAM CaMOCTOSTEIbHO
pEeIINTh 3a/ady, UCIOJb3ysl 3HaHUS, NOJyYEHHBIE CTYIEHTOM Ha JeKUuu. CTyIeHT, KOTOpBbIi
MIEPBBIM DPEIINJT 3a/ady, BbI3bIBAETCA K JOCKE. B cilydae ecim CTyQeHT NpaBHUIBHO DPEIINII




3ajady, OH moiyyaer 5 6ayuioB. Ecam cTyneHT pemraer 3aaady ¢ MOMOIIbIO MPENoaBaTes, TO
nonydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB (BKIIIOYas OIICHKY
MOCEIIAeMOCTH) TEepPeBOJATCS B OOHychl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
NOOABIISIIOTCS K 00IIIeH cyMMe 0aJUIOB B paMKaxX MOJYJIbHO-PEUTHHTOBOW CHCTEMBI.

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7ad, KOTOPHIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIONIUIICS BBITOIHIET padOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpoiiecce BBIMOMHEHHSI CAMOCTOSTEILHOW paboThI, y 00ydaromerocst GopMUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouumxcs BISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o JTUCIHUILIHHE;

11.4. Metoauueckie yKazaHusl JUIsl OOyYaroIIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

B Teuenue cemectpa B cucteme JIucTaHUUMOHHOro oOydenuss I'YAII B dopme
TECTUPOBAHUS TPOBOJATCS JBE IPOBEPOUYHbIE pPAOOTHI IO PEIIEHHUI0 3aJad M OJUH
TEOpPETUYECKUI ompoc (TMepeueHb BOIPOCOB Ul TECTOB pa3MelleH B «baHke BOMpOCOB» B
cuctemMe AucTaHUMOHHOrO oOyuyeHuss ['YAII), Ha npakTHUECKHUX 3aHATUSIX IPOBOJATCS
IpOBEpOUHbIE pabOTHI MO pazjesiaM Kypca B MHUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha 1L1ejoe
3aHATHE, TaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBaeMOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTanuu (Ipy UCIOJB30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHMBaeTcs B Oamjgax, M3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTarT).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpuUBaeT  OICGHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB O0YYEeHUS O AUCHUILIHHE. JK3aMeH — (opma
OIICHKH 3HAHUH, TOJIYYCHHBIX O0YJarOIIMMCSI B TPOIECCe M3YUYEHHUs BCEH JUCIUIUIMHBI WU €€
YacTH, HAaBBIKOB CAMOCTOSITENFHOW pPAa0OTHI, CHOCOOHOCTH MPUMEHSITh WX IS pPEUICHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBUjIo, IPOBOIUTCS B TIEPHUO]] SK3aMEHAITMOHHOM CECCUU
M 3aBEpIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEYAOBIETBOPUTEIHHOY.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.
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