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AHHOTaUs

Hucuunnuna «MaremaTtuka. MareMaTH4ecKHil aHallM3)» BXOAUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenanbHocTH 16.03.01 «Texnuyeckas ¢u3uka» HaNpaBIeHHOCTH «DHU3NYECKHE METOMIbI
KOHTPOJISl KAueCTBa U AMArHOCTUKMY. [lucuuiuiaa peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUIH aHAIW3 U CHHTE3 MH(POpMAIHH,
MPUMEHSTh CUCTEMHBIN TOJIXO]] JIJIs1 pELIeHUS IIOCTABICHHBIX 33]1a»

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

OIIK-2 «CrnocobeH MpUMEHSATh METOAbl MaTeMaTUYECKOTO aHajin3a, MOJECIUPOBAHMS,
ONTHUMM3AIMA U CTATUCTHKU JJIsi PEIICHUsS 3a7ad, BO3HUKAIIINX B XOj€ MpodeccnoHambHOM
JESITEIIbHOCTH

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBAa€T  KPYyr  BOMPOCOB,  CBS3aHHBIX  C
mubdepeHIIMaTbHBIM 1 MHTETPAIbHBIM HCUUCIICHHEM, TEOPHEH MpeIesioB U PSIAOB M X
MPUMEHEHHUEM.

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

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0masi TpyAO0EMKOCTh OCBOEHHSI JUCUHUIUIMHBI COCTaBJISET 8 3a4eTHBIX enuHul, 288
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTUIIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUEe y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTUICCKOM JEATSIILHOCTH B H30paHHOM CIICIIUAIBHOCTH,
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/Jlauyd C UCIOJIh30BaHHWEM anmapara MaTeMaTHYeCKOTO

aHaJIn3a.

1.2. JlucuMIiHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN IIPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIOIMIUNUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMITETCHIIMSIMU WM UX 4acTsAMU. KOMIIETEHIINN U WHIMKATOPHI UX JTOCTUKEHUS NIPUBEIACHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS
Kareropus (rpymnma) Konn Kon n HauMeHoBaHuE MHIUKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIINH JOCTUKEHHS] KOMIIETEHIIUU
KOMIIETCHIIUH
YK-1 Cnocoben VYK-1.3.2 3HaTh METOJIUKHU CUCTEMHOTO
OCYIIECTBIIATh IIOJIX0J1a JIJIsl PELICHMSI IOCTABJICHHBIX 3314
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymiecTBisith
AQHAJIN3 U CUHTE3 KPUTHUYECKUN aHAIU3 U CUHTE3
Y HHBEPCAILHbIC uH(popManuu UH(OPMALINH, TTOJTyYCHHOH U3 pa3HbIX
KOMIIETEHILIUH p ’ PMAILIH, i p
IIPUMEHSITD VICTOYHUKOB, JIJISl PELICHUS] IOCTABJIEHHBIX
CHUCTEMHBIN IOAXOA | 3a7a4
JUISL pELICHUS VK-1.B.2 BnageTs HaBBIKAMU CUCTEMHOTO
MOCTaBJIEHHBIX 3aJa4 | MOAX0/a /Ul PellIeHUs] NOCTAaBICHHBIX 3a7a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U
OTpaHMYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
VYK-2 Cnocoben P P
OIPEAECIIATD K Janat
P pyT VYK-2.Y.1 ymeTs npoBOANUTh aHAIN3
3aJa4 B paMKax -
. MIOCTaBJIEHHOH 11e7H U (POpMYIMPOBATH
IIOCTaBJIEHHOW LIEH
3aJ1a4M, KOTOpble HEOOXOIMMO PEIIUTD JIs
U BbIOMpaTh
€€ JIOCTHIKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTh BBIABUTATD
CIOCOOBI X . .
KOMIIETEHIINH aJIbTEpHATUBHBIE BAPUAHTHI IEHCTBUH C

pelieHus, UCXOs U3
JIEUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCSA
pECYpCOB 1
OTpaHUYECHUN

1[e1bI0 BEIOOpA ONTUMAJIBHBIX CTIOCOO0B
pelIeHns 3a/1a4, B TOM YHUCJIE C TIOMOIIBIO
U (POBBIX CPEICTB

VYK-2.B.2 BnaneTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CIIOoco0a peleHus 3a1a4 ¢
Y4ETOM MMEIOIUXCSl YCIIOBUM, PECYPCOB U
OTpaHUYCHUN

O6menpodeccrnoHanpHbIE

KOMIICTCHIIM

OIIK-2 Crocoben
HpI/IMeHSITI) METOAbI
MaTeMaTHYECKOTO
aHajausa,
MO/JICIIMPOBAHHUS,
ONTHUMH3ALNH U
CTaTUCTUKU IJIA
pelicHus 3a/1ad,

OIIK-2.3.1 3HaTb OCHOBBI MaTEMAaTHYECKOTO
aHaJM3a, CTATUCTUKH U PEIICHUS 3a71a4
OINTHUMU3ALIUN

OIIK-2.VY.1 ymers pemars
npodeccroHanbHbIE 3314 C IPUMEHEHHEM
3HaHUH MaTeMaTUYECKOr0 aHAIN3a,
MOJEJIMPOBAHUS, ONTUMHU3ALNH U
CTaTUCTHKH




BO3HUKAIOIINX B
XoJ1e
npodeccuoHanbHOM
JIESATEITbHOCTH

2. Mecro nucuuruiuHbl B cTpykType OI1
Jucuunnmua He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTaMU IpH
W3YYCHUHU B BBHICIIEH IIKOJIE KAKHUX -IM00 JUCIIUILINH.
3HaHUsA, MOJYYECHHbIE IPU HM3YYEHUHM MaTepuana [IaHHOW AUCHUIUIMHBI, UMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpOSITHOCTEW U MAaTEMATUYECKAsI CTATUCTHKA

3. O0BeM U TPYIOEMKOCTb JTUCITUTLIAHBI
Jannaple 00 o0meM oO0beMe TUCHUIUIMHBI, TPYIOSMKOCTH OTICIBHBIX BUIOB Y4EOHOM
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

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

Oowan mpyooemKocmup oucyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ansatus (113), 34

68 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (4Jac) 108 54 54
CamocmoamenvHnas paboma, Bcero (dac) 44 22 22
Buo npomesicymounon ammecmayuu: 3a4er, 35 OK3.

K3.,
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3.
DK F*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHUE TUCIUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TeMbl TUCTIUILTUHBL Jlexumu | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paszzen 1. Teopus npesenon 6 8 8
Paznen 2. luddepeHnnanbHOe HCUUCIICHUE 12 12 7
Pazgen 3. HTerpanbHOe UCUUCICHUE 16 12 7
Htoro B cemectpe: 34 34 22

Cemectp 2




Paznen 4. OyHKIIMN HECKOJIBKUX
i T MIEPEeMEHHBIX 10 8 8
Paznmen 5. luddepennnanpapie ypaBHEHUS 8 12 7
Paznen 6. Psaabr 16 14 7
Hroro B cemectpe: 34 34 22
Hrtoro 68 68 0 0 44

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCS B HENOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCST  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npo¢eCCHOHATIBHOM 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

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

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

Teopemsl o npeaenax. (2 yaca)

Tema 1.3. Ilpegen ¢bynkuuu B Touke. HempepbBHOCTH. 3amMeyaTeIbHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoii. Ee reomerpuueckuii u
MeXaHWYeCKUi cMbIci. Tabnuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tema 2.2. IlpaBuna quddepenunpoBanus. [IponsBoaHas cnoxxHOU
¢byHKIMH, Tpou3BOAHAsA 00paTHON (pyHKIMU. Tabnuna nponu3BOAHBIX,
qacTh 2 (2 yaca).

Tewma 2.3. IIpousBoaHbI€ BEICHIMX MOPSAAKOB. TeopeMsbl 0
muddepeHrpyeMbix GyHKIugX. (2 yaca)
Tewma 2.4. Tlpasuno Jlonuransa. @opmyna Teiinopa. (2 yaca)

Tewma 2.5. luddepennuan pynkiuu nepBoro nopsaka. Juddepenmans
BBICIIIUX MOPSAKOB. (2 yaca)
Tewma 2.6. MccnenoBanue QyHKIMI C TOMOIIBIO MPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpaznasi. Heonpenenennslii unterpan. Cpoiicta
HeompeAeeHHOro HHTerpania (2 yaca)

Tewma 3.2. Tabnuna uaTerpanoB. MeTo1 3aHECEHUS TIO/T 3HAK
muddepennmana. Meros 3aMeHbl IEpEMEHHON UHTETpUpOBaHUs (2 daca)

Tema 3.3. IHTerpupoBanue no yactsaM. MHTerpupoBanue paimoHaaIbHbIX
BBIpaKEeHHH. (2 "aca)
Tema 3.4. IHTerpupoBaHue TPUrOHOMETPUUECKHUX BbIpAXKEHUH (2 yaca)

Tewma 3.5. Onpenenennsiii unTerpan. OnpeneneHue U cBocTBa. (2 yaca)

Tewma 3.6. HTErpan c mepeMeHHBIM BepXHUM TpenenoM. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. IlpunokeHus: onpeneIeHHOro HHTerpaia (2 yaca)

4 Tema 4.1 @yHKIMA HECKOIBKUX NepeMeHHBIX. OCHOBHBIE TOHATHS.




HenpepsiBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIINN HECKOIBKUX MTEPEMEHHBIX.
(Yactueie mpousBoanbie. Juddepennuan. [Ipon3Boanas ciaoxHOM
¢byHkuun. YacTHbIC TPOU3BOHBIC BRICIIUX MOpsakoB. Dopmyina Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne QyHKIIMN HECKOJIBKUX NEPEMEHHBIX. (4 vaca)

Tewma 5.1. luddepennuanbabie ypaBHEHUS MTepBOTO Mopsiaka. OCHOBHBIC
nousTus. uddepeHnnansabie ypaBHEHUS C Pa3ISISTFOIIMMHUCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIe YpaBHEHUS [IEPBOTO
nopsiika. (4 gaca)

Tema 5.2.

5 . Jluneitapie qudpepeHanbHble YpaBHEHHS IEPBOT0 MOPSIIKA.
VYpaBuenue bepuymnnu. AuddepeHunanbable ypaBHEHHs! BHICIIUX
TOPSIIKOB, JIOMTYCKAIOIINE MOHMWKEHUE TopsJiKa. (2 yaca)

Tewma 5.3. Jluneiinsie ogHOpoHBIEC AU(dEepeHIInaTbHbIE YPAaBHEHUS C
MOCTOSIHHBIMU KO3 duninenTamu. JIuneitHple HEOJHOPOIHBIE
nuddepeHranbHble YpaBHEHUS BBICIINX MOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpenenenus. Psbl ¢
MOJIOKUTEIbHBIMU uiieHaMu. [Tpuznaku Jlanam6epa u Kommu (2 vaca)

Tema 6.2. Heo6xoaumbiii npusHak. [Ipu3naku cpaBHeHus. IHTEerpanbHblii
npusHak Komm. (2 gaca)

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

Tema 6.4. dynkimonanbubie psiabl. O0macTe cxoaumoctTu. PaBHOMepHas
cxoaumocTh. CTeneHnbie psiibl. IHTepBas cxoauMocTH (2 vaca)

Tewma 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)

Tema 6.6. Psiawt Telinopa u Makiiopena (2 gaca)

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

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

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

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux
No
Tpynoem | mpakTtuue
Ne Templ mpakTHYEeCKUX @OpMBI IPAKTUIECKUX N paszaena
. . -KOCTb, CKOit
/1 3aHATUN 3aHATUN JTVICIIHII-
(gac) MOATOTOB
JIUHBI
KH, (Jac)
Cemectp 1
[Ipenenst
parroHaIbHBIX
1 | BelpaxkeHuii Ha Pemenue 3amau 4 1
0OECKOHEUHOCTH U B
TOYKE.
OKBHUBAJICHTHbBIE
2 OECKOHEYHO MaJIble. Pemenue 3amau 4 1
Yucrno e.




[IpousBogHsbIe.
IIpaBuna
nuddepeHIpoBaHms

Pemenune 3anau

IIpou3sBogHast CIOKHON
byHKIUH

Pentenue 3anau

Tabnuuynoe
UHTETPUPOBAHHE

Penrenue 3anau

Bnecenue nox 3Hak
nuddepenmmana

Pemenune 3anau

3aMeHa IEpEMEHHOM.
WuTterpupoBanue o
JaCTsIM

Penrenue 3anau

NurerpupoBanue
palroHaIBHBIX

byHKIMI

Pemenune 3agau

2 ceMecTp

YacTHble IPOU3BOIHBIE

Pemenue 3agau

10

YacTtHble IIPOU3BOJHLBIC
BBICHIUX IMOPAIKOB

Pemenue 3agau

11

OkerpeMyM QyHKIUH
HECKOJIbKUX
HEepPEMEHHBIX

Pemenue 3agau

12

Pemenue
nuddepeHIaTbHBIX
YpaBHEHUH MIEPBOrO
nopsiaka. Oouue u
YaCTHBIC PEIICHHUS.
Astonomusie 1Y, IV ¢
pa3JIeICHHBIMU | C
pa3aenaImUMUCS
TIEPEMECHHBIMU

Pemenue 3amau

13

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

Pemenue 3agau

14

JIuneitnbie
muddepeHIanbHbIe
YpaBHEHHUS TTEPBOTO
nopsiaka. Y paBHEHUs
beprymm

Pemenue 3amau

15

Huddepenunansabie
YPaBHEHHUS B TTOJTHBIX
muddepeHmanax.
WNHuTerpupyronmi
MHO>KUTEb.

Pemenue 3amau

16

Huddepennnansabie
YPaBHEHUS BBICIIIAX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TOPSIIKA

Pemenue 3amau

17

JInnennbie

Pemrenue 3agau




HEOJHOPOIHBIC

g depeHIaIbHbIe
YpaBHEHHS C
MOCTOSTHHBIMHU
kodpurmenTamu

Psnel ¢
MOJIOKUTEIHbHBIMU
wieHamu. [Ipusnaku
Hanamb6epa u Ko

18

Pemenue 3amau 4

Psanwl ¢
MOJIOKUTEIbHBIMU
YJIeHaMU U

panel. Heo6xomumprit
MIPU3HAK U MPU3HAKH
CpaBHEHUA.

19 | 3HakomepeMeHHbIE Pemtenue 3amay 4

20 | CreneHHBIC psIJIbI Pemenue 3amau 4

Psaner Teitnopa u

Dypse.

21 | Maknopena. Pspr Pemtenue 3amau 2

Bcero: 68

4.4, JlabopaTopHBbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

o/

HaumenoBanue nabopatopHbix paboT

TpynoeMkocTs,
(dac)

3 aux

Ne

IIPAKTUYECKOH | paszaena

MHOJITOTOBKH,
(gac)

JTVCIIUTI
JINHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJIarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero
Bux camocrositensHOM paboThI qac ’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania 16 8 8

nucturiuabl (TO)

Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneaemoctu (TKY) 12 6 6

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

arrectanuu (I1A) 16 8 8

Bcero: 44 22 22

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroIuXCs MO JUCUUTUIMHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKNE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mev4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyecTBo
URL anpec 9K3EMILISPOB B
o6ubnnoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 UHTErpaibHOE HcunuciaeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [Tuckynos H.C. luddepenunansnoe u 145
1134 MHTETpaJIbHOE HCUUCIeHue: yuebHoe nocooue. T. 2 /
H. C. IluckyHnos. - U3x. ctep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. TuddepennuansHoe u 237
1134 MHTETpasibHOE ucuucienus: B 2 1.: yuebHoe nmocobue
JUis CTyAeHTOoB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no Kypcy 165
b50 MaTeMaTU4YeCcKoro aHanusa: yueoHoe nmocoodue / I'. H.
Bepman. - 22-e uzn., nepepad. - CII16.: [Ipodeccus,
2005. - 432 c.
517 Bricmirast marematuka. Psasi: yuebHoe mocobue / HO. 167
I'96 A. TI'yeman, C. I1. [Tombrtkus, A. O. CmupHoB; C.-
[Terep®. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : MU3n-Bo I'VAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronbr I'.M. OcHOBBI MATEMATHYECKOTO 9BC Jlaas
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrenronsir I.M. OCHOBBI MaTEMaTHYECKOTO 3BC Jlanb
com/book/411 | ananmza. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 33124 1O MaTeMaTHYECKOMY aHAIN3y. ToM OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBaoCTh. nddepeHimpyeMocTsb
/ JLJ. KynpsiBues [u 1p.]. - Mocksa : du3mariur,



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226

2010. — 496 c.

COopHHK 3a/1a4 110 MaTEeMaTHYECKOMY aHainu3y. Tom OBbC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psabr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannuu K.B. Maremarudeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | Banaun, B.H. banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | BepmanT A.®. Kparkuii Kypc MaTeMaTHYECKOTO OBC Jlanp
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. ApamanoBuu. - CII6.:
Jlanp, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu no MareMaTu4ecKOMy aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremaruueckuii aHa M3 B 3a1a4ax 1 ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nmo6una, JI.H. [Tocuriensckasl.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtunueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cu6l'y
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YIAK 517.9 3unrep A.A., Makapoa M.B. [luddepenunansusie 100
ypaBHeHHUs: yueO. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c¢.
YK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
i depeHIanbHbIX YPaBHEHHIH /IS PEIICHUS
NPUKJIAJIHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Maxkapoga, C.I1. ITombrtkun. —CII6.: T'YAII, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. Tuddepenunanbubie ypaBHeHHs / ObC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. MyparoBa. —
MI'TY um. H.D. baymana, 2004. (Cep. Marematuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | XKabxko, A. I1. AuddepenimansHpie ypaBHEHUS U ObC Jlanb

com/book/211928

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

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CceTn

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH cetu « IHTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOTUMBIX [UIsl OCBOEHHUS JHUCUUILIMHBI

AIEKTPOHHBIX 00pa3oBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

[lepeueHp 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61mepoccuiickuii MaTeMaTHYECKUNA opTal

http://mathhelpplanet.com/

Matremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaaby»

8.1. [lepeyenp mpOrpaMMHOr0 0OECHEeUeHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU

8. Ilepeuens nH(DOPMAITMOHHBIX TEXHOJIOTUN

00pa30BaTeILHOTO MpoIiecca MO TUCITUTLIHHE.



https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/74580
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/2660
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/72002
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

[TepeueHs UCTIOIB3YEMOT0 MIPOTPAMMHOTO OOeCTIeUeHus IpeicTaBieH B Tadmmuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecIieueHUs

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0NIb3yEMbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHUYCCKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

2 | Ayauaropus Jis IPaKTHYECKUX 3aHATHI

10. Onenounsle cpeacTBa AJIs MPOBEIEHHS TPOMEXYTOUHOM aTTeCcTalu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crrcox BOMpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI O0OYyJaloNIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKHA C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu o1ieHKH ypoBHS C(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopnmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII

MaTcpHuall;

— YBCPCHHO, JIOTUYHO, ITOCICAOBATCIBbHO U I'PAMOTHO €ro U3JIaract,
«OTIIMYHO» — OIIMpasACb Ha 3HaHUA OCHOBHOU H )IOHOHHPITGHBHOP'I JIMTCPATYPBhI,
(Ga4uTCHO» TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOXKCHUS C HpaKTH‘IeCKOfI

NCATCIIBHOCTBIO HaHpaBHeHI/Iﬁ;
— yMeJi0 000CHOBBIBAET U ApPTYMEHTUPYET BbIIBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— 00yJaroIuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayUHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— 4aCTUYHO BJAJIeeT CUCTEMOH CIIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WM MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

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

Ne Kog
[Tepeuens BOpocoB (3a7ay) A SK3aMEeHa
n/n MHIMKATOpa
Cemectp Nel
1. | Ilpenen ¢pyHkuuu. Beruucnenue npeaenos. YK-1.3.2
1. Bemuucauts npenen lim %
Orser: 3
2. Borancauts npenen lim ——— —
OtBet: 8/5
3. Boruucyuts peaen lim ————
Otser: 3/2
4. Berunciuts npezaen lim :‘%

Ortser: - 5/7

x—3 Ix~—Bx—3




5. Beraucauts npenen lim —

X— 00

OTBeT: 0eCKOHEYHOCTH

a

6. Bbruucnuts npexen lim ———

w——2 7K +2x+8

Ortser: -3/6 =-1/2

7. Beraucours npegen lim -

K o

OTBeT: 0€CKOHEYHOCTH

8. Bseraucauts npegen lim %

OtsBet: 7/6

9. Bbruucnauts npegen lim —

x—oa X

OTBeT: 0€CKOHEYHOCTH

10. Berauciauts npeaen lim ———

Otser: 8/5
Kakue 13 npeacTaBieHHbIX HUXKE IPEJIETIOB MOTYT ObITh BHIYUCIICHBI YK-1.¥.2
METO/IOM JIeJIeHUs Ha OOJIbIIYIO CTEIEHb NEPEMEHHbIX ?
a) lim e
x—0 X Iroxy
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —————
C) =0 2x-—3x—-2
. —xTHutE
d) lim———
=3 <X —oX—a
e) lim X2 o
m—oa  ImE—Tx432
Otsert: a), C), €)
Kakas ¢yHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo? VK-1.B.2
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHONW B TOYKE X0, €CJIH
OHA ONpe/eIeHAa B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U
lim f(x) = f(x,)
XA
Yemy paBHa cyMMa KOHEYHOTO YHCIlia OECKOHEYHO MaJIbIX (PYHKIIHiA? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MAJIbIX (PyHKUMI —
3T0 PyHKIHMSA OECKOHEYHO MaJiast
Teno nBIKeTCs 1O 3aK0HY S(t) =5t +1. Uemy paBHa ckopocTh V(t) B YK-2.¥.1

MOMeEHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.

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




OTtBer: 4)

=

1) BelunciuTe NpOM3BOAHYIO QYHKIUK V = X = + 4% YK-2.¥.3

Otser: 2x + 4% In4

2) Bepno mu yrBepkaceHue: «I[Ipou3BoHas CyMMbI IByX
muddepeHupyemMbIx GyHKIUH paBHA CyMMe IPOU3BOIHBIX STHX
dbyakumiiy. OTBET apryMeHTHPYHTE.

OrtBer:

IMpasuiaa nudpPepeHunpoBanust MOryT ObITH 3aNIMCAHBI:

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

2. (UC)EVv(X))'=u"(X)xV'(X)

3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
alal, ¢ uTxedwlxd—ulx)vix

4' (;":.1' :I - v (x

®opmyJia Ne4 kak pa3 u o3HauvaeT, uTo «[IpousBoaHasi cyMMbI ABYX

aupepeHunpyeMbix GyHKIHMIA paBHA CyMMe POM3BOAHBIX ITHX

GyHKIMI».

1) BblumCcIMTE HPOM3BOAHYIO GYHKIMH ¥ = X~ - 4° YK-2.B.2

OrBer:y = x - 4% (2 + xin4)

2) Bepuo nu yrBepxaenue: «[IpousBoaHas Ipou3BeCHHS ABYX
muddepeHpyeMbIX QyHKIUI paBHA TPOU3BEACHUIO IPOU3BOIHBIX
TUX QyHKIUIH». OTBET apryMeHTUpYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.

IIpaBuia qudgepeHnnpoBanust MOTyT ObITh 3aNIMCAHBI:

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

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

3. (U()v(x))=u"(x)-v(x)+u(x)-v'(x)
ulx), s ulxlwlx)—ul(x)vilx

4. ('.":.1' :I = ;,2 I:.';'

®opmyiia Ne3 —310 popMyJia 1Jisl BLIYMCICHUS NIPOM3BOIHOM

npousseaeHus AByX 1@ depeHunpyeMbIX pyHKIMIA, OHA He

COOTBETCTBYET NPHBEICHHOMY B YTBEP:KICHHH TEKCTY.

Haiigure dopmyny ¢ ommOkoi. ApryMeHTUpYHTE CBOU OTBET. OIIK-2.3.1

-

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

N

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

. G =2

[ o

w

OTtBer: omuoOka B popmyJie Ne3. 1o npaBuny auddepeHunupoBanus
npou3BeeHus ABYX 1u(pdepeHunpyeMbIX GyHKIMI MPOU3BOIHAA




Npou3Be/leHUsI BbIYUCIsieTcs 10 Gopmy.ie:
(U(x)-v(x))"=u’"(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepenmmpoBanus. [IponsBoaHas CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7 +8x) + V7x—8

OTtBeT:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

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

OtBer: K undpoBbIiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHBI

JUIsl pelieHus JaHHoi 3agaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMHA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYHCJIEHUSIMU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 2.

1) Haitnure npou3BoaHy0 pyHKINUN
y = 5cos(5+ 2x) #In(5x— 2)
Oteetr: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) * —

2) HazoBute kakoe-nu6o undpoBoe cpeacTBo, MPUMEHHUMOE st
pereHust JaHHoM 3agaun. OGOCHYHTE Balll BHIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI

JJISl pelieHust TaHHoi 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMAaTHYeCKUX QYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

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

-24

-
cos” (T+4x

7
Tx—4

«In(7x— 4) + 6tg(7 + 4x) =

(In(7x— 4))?
2) HazoBure xakoe-1100 1uppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITH IPUMEHEHDbI

JUIS pellleHus JaHHoM 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrnedyeHue, BKJalovallnee 60Jb10i HaOop
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOM
ajareOpbl, OpUEHTHPOBAHHYIO HA NMOJATO0TOBKY HHTEPAKTHBHBIX

OIIK-2.V.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
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AOKYMCEHTOB C BBIMMCJICHUAMUA U BU3YAJIbHBIM COIMPOBOKICHUECM.

Samanue 4.

1) HaiimuTe nmpou3BoaHYO (PyHKIHH
v =4/2— 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-1100 mu¢pOBOE CPEACTBO, IPUMEHUMOE JIJIS
pereHust JaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

¢ (—24)cos(7 + 4x)

OtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHbI
JUIS pelleHus JaHHoi 3aaaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HAOop
MaTeMaTu4ecKuX GyHKIHUI B TOM YHUCIECHCTEMY KOMINbIOTEPHOM
ajnre0Opbl, OpUEHTHUPOBAHHYIO HA MOJATO0TOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIECHHEM.

3amanue 5.
1) Haitnure npou3BoaHyt0 pyHKINN

v = 5cos(3 +4x) + log,(3x— 4)

OTtBeT:

3

(3x— 4)In4
2) HazoBute kakoe-mu6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHyHTe Balll BBIOOP.

—20sin(3 +4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUIsI pellieHus JaHHoi 3agaun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIIOYammee 00J1b110il Hadop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajaredOpbl, OPpUEHTUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISCTCS JIN BHIPAKEHHE
1 .
- —# (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOU3BOIHOM QpyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBeT: BbIpakeHHe ABJISIETCS NPOU3BOIHOM /151 PyHKUMHU, YTOOBI
3T0 000CHOBATH MOKHO B3SITh IPOM3BOJAHYIO OT

v =42 — 6sin(7 + 4x) WM BLIYHCIUTL HEONpeaeIeHHbII
HHTerpaji

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

YK-1.3.2

11.

3anumuTe ypaBHeHHE KacaTeabHOU K rpaduky HyHKIUN y=x3-2
B €ro0 TOUKe ¢ adcmuccon Xo= 1
OtBet: y=3Xx-4

VK-1.V.2

12.

B kakoif TouKke ypaBHEHHE KacaTebHOM K rpaduKy GpyHKIHM y=X° -2
nMeet Bua Yy=3X-4

VK-1.B.2
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OrtBet: Xo=1

3amaga MOXKeT OBITh perieHa AByMs criocobamu. OO0ocHyiTe 00a
croco0a perIeHus.

OrBer: [lepBblii cIOCO6 OCHOBAH Ha ONpe/IeJIeHHN KAacaTeJIbHOM K
rpaguky GyHKIUU — ITO 001Iasi TOUKA rpaduka GyHKUUM U

NpPsSIMOii, ABJIAIOLIelicA KacaTeIbHOI, T.e. HY’)KHO PelIUTh CHCTEMY
L (y=x%-2
aBHEHUH |- _
P y=3x—4
IIpu BTOpOM Ccrioco0e pemieHnsi, He0O0X0AUMO CPABHUTH o01ee

ypaBHeHHe KacaTeJbHoil ¥ = v(x,) + v (x,)(x— x,) ny=3x-4

13.

ITycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(x). O6e
¢byukuuun Y=f(X) u y=g(X) umerot npousBogHbIe B TOUke (Xo, Yo). Uemy
paBeH YroJl MeX1y KPUBBIMH?
OrtBer: Yriom ¢ mexxay kpubiMu Y=f(X) u y=0(X) B Touke (Xo, Yo)
HA3bIBAETCs YIoJI MEKIY KAcaTeJIbHBIMH K MPSIMbIM,

g lxgl—F (xp

NpoBeJIeHHBIMHU B TOYKe (X0, Yo) H tg(e) = 1+ (xg) g/ (x
Tl irg'ly

YK-2.3.1

14.

[TycTh nonoxxeHue TOUKU npu e€ IBMKEeHUM 3a1aéres pyHkuuen S=S(t),
riae t — Bpems. Uemy paBHa CKOPOCTb TOUKH? BhInuiinrTe HomMep BEpHOIO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPOU3BOAHOI pyHKIMM S(t)

a) CKOpOCTh TOYKH paBHa BTOPOH Mpou3BoaHON (GyHKImu S(t)

b) Ckopocts Touku paBHa auddepenimany pyskunu S(t)

OrtBeT: a)

YK-2.V.1

15.

[Tycts ¢ynknus y = f(x) 3amana Ha uatepBaie (, b). Hazoure ycnoBue
yobiBanust GpyHkuun y = f(x) Ha unrepsaie (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenabHa 1s
BCEX X U3 HHTepBaJja (3, b), To pyHkus yobIBaeT Ha 3TOM
HWHTEpBaJIe.

YK-2.¥V.3

16.

[Tycts Gpynkuus y = f(x) 3agana Ha uatepsaie (a, b). HazoBute yciosue
BBIMTYKJIOCTH BBepX (pyHKImHU y = f(x) Ha uHTepBate (a, b).

OtBet: Eciu BTOpasi npousBoanas pynkuuu y = f(x) orpunarenbHa
JIS BCeX X U3 mHTepBaJja (a, b), To GpyHKuusI BHINYKJIa BBEPX HA
3TOM HHTepBaJe.

VK-2.B.2

17.

[Tycts Gpynkuus y = f(x) 3agana Ha unTepBaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBINYKJIOCTH BHU3) QyHKIMHU Y = f(X) Ha nuHTepBase (a, b).
Oteer: Ecim BTOpasi npou3BoaHast pynkmuu y = f(x)
MOJIOKUTEIBLHA JIJIsl BCEX X U3 HHTepBaJa (4, b), To pyHkuus
BOTHYTA (BBINYKJIA BHU3) HA TOM MHTepBaJie.

OIlK-2.3.1

18.

[Tycts nuddepennupyemas pynkuus y = f(x) 3ajana Ha UHTEpBaje
(a, b).

HM3BecTHO, 4TO B TOUKE Xo HA MHTepBaye (a, b) mponsBonHas pyHkuum y

OIIK-2.V.1




= f(x) paBHa Hym0. Kakux MTaHHBIX HE XBaTaET, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussBognan
dyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE YCJI0BHE). ITA TOUKA
MOKeT ObITh TOYKOI MaKCHMyMa, MUHUMYMa HJIM Ieperuda
rpaduka ¢pynkuuu. Jist Toro, 4To0bl B TOUKE ObLI MAKCHMYM,
npou3BoaHasi GyHKIHU J0KHA MEHSITh 3HAK € TLUII0CA HA MHHYC.

19.

Kakas npsmas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKINH
y=f(x)?

OtBet: [IpsiMasi TMHMS M HA3BIBAETCS ACUMIITOTOH rpadguka
¢pynxuuu y=f(x), ecau paccrosinue d or Touku M, nexkamieid Ha I TOM
rpaguke, 10 NPSAMO M CTPEMUTCS K HYJIIO IPH HEOTPAHUYEHHOM
yIaJeHMH 3TOM TOUYKH N0 rpadguKy OT HAYa/1a KOOPANHAT B
0€CKOHEYHOCTb.

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

IJ.|III

2 2
—x"——=x"+—-x2+5
4 37 5
SBnsercs pemenneM | (5x* — 2x° + v x?)dx ? OtBer obocHyliTe.
[TpuBenute aBa criocoba penieHus.
OT1Ber: BbIpaxkeHHE
5 4 2 3,2 >
X —Ix Tt 5 siBJIsieTCS peleHueM

J (5x% —2x" + x.-"?jdx

JIJisi 0TBETA HA ITOT BONMPOC MOKHO B3SITh HHTErpaJ
[ . = 5 2 2 5
J (5x° —2x" + ¥ )dx=—x*——x"+-x1+C
. 4 3 5
o

it -2 +5 -3T0 0nHo U3 pemennii npu C=5.

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT PeleHust: B3ATh NPOH3BOIHYIO OT
5 2
52,3
4 3

L =
dyuxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE
5

z 2
T E.I': T 5, MPpOU3BOJHasl paBHA NNOAUHTErpaJILHON

5 . -
;x“ - Exg +Cx7+5  SBISETCS PEIIEHHEM HHTETpaa.

YK-1.¥.2

21.

1. Borluucnaute HeonpeaenEéHHbII HHTETpa:

J (5x% —2x* + \.-"Fjdﬂ'

Ortser:

5 2 2 3
—x*—=—xX*+-x1+C
4 3 5

2. BBIUHCTUTH HEONPENeNEHHBIA HHTETPAI:

g A . 3 l ;
J (Vx=+3x" =57 .—3:'“:"
VX

OTBeT:
35 3 1

VK-1.B.2




3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

3-.:'
OTtBerT:

3 &8 617

—x3i+—x6+C

8 7

4. BpUucIuTh HEONpeaeaEHHbBIN HHTETPaT:

= )dx

P T ¥ -
X — vVx-©
J x

OTtBeT:
5

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

5. BbraucnauTs HeonpenenEHHbIN HHTErpa:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUSA: METO/I BHECEHHUS O] 3HaK auddepeHuana

Y METOJ1 3aMEHbI [IEPEMEHHOW HHTETPUPOBAHMUSL.

1. BriOGepure METOJ MHTETPUPOBAHMS U BBIYUCIUTE UHTErPal.
VYkaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

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

Au(pepeHnnana TaK U MeTO/ 3aMeHbI IIePpeMeHH O
HHTErPUPOBaHUS.

2. BrwiOepute MeTO MHTETPUPOBAHUS M BBIYUCINUTE HHTETPAI.
VYKkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:
[ dxdx
J xt 41
OrBer:
Zarctg(x*)+ C
MoxxeT ObITh IPMMEHEH KaK MeTO0/l BHECEHHS MO/ 3HAK

Au(ppepeHnnana TAK ¥ METO/ 3aMeHbI IIepeMEeHHOM
HHTErpUpOBaHMusl.

3. Bribepurte MeTOo1 HHTETPUPOBAHUS U BEIYUCIUTE HHTETPAI.
VYKaxute Kakoi METOJ HHTETPUPOBAHMS IPUMEHSIIN :

R

J xsin(x® + 3)dx

YK-2.3.1




OTBeT:

1 .
—;cﬂs[x“ +3)+cC

=

MoaxeT ObITH IPUMEHEH METO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

4. BpiObepute METOA HHTETPUPOBAHUS U BBIYUCIUTE UHTErPaJL.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

X
J Vxcos?(Vx)
Otser:
2tg(Vx)+C
MoaxeT ObITH IPUMEHEH METO/ 3aMeHbI NepeMeHHOM
HHTErPUPOBAHUS.

5. BsiOepuTe METO MHTETPUPOBAHUS M BBIYUCINTE HHTETPAI.
VYKaxkuTe Kakoid METO/1 MHTeTPUPOBAHMSI IIPUMECHSIIN
OTBeT:

[ dx
v
—2ln|4 — x| + €

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

23.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, MMPUMCHUB MCTOA MHTCTPUPOBAHUSA 11O YaCTAM:

J x ® cosxdx

OtBer: xsinx + cosx + C
2) HazoBute kakoe-mub0 I1U(POBOE CPEICTBO, NPUMEHUMOE st
penieHus qaHHou 3agaun. O60CHYyiiTe Balll BBIOOP.

OtBet:
K uudpoBbiM cpeacTtBam, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
peuienusi gaHHOW 3amaum  otHocutTcsi Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJWYawilee O00JbIIOH Hadop
MareMaTu4ecKuX (QyHKIUIA B TOM 4MCJ/ie CHCTEMY KOMIIbIOTEPHOM
ajire6pbl, OPHEHTHPOBAHHYI0 HA TMOAr0OTOBKY MHTEPAKTHUBHBIX
JAOKYMEHTOB C BIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) BrruucanTs, NpUMEHUB METO/I UHTETPUPOBAHMS 110 YACTSIM:
[(x +1)e*dx
Orser: (x +1)e* — e+ C
2) HasoBure kakoe-mM00 1H(POBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.
OTger:
K mudpoBbIM cpeacTrBamM, KOTOpble MOI'YT ObITh NPHUMEHEHBI AJIs
pemiennst aaHHOW 3amaum  otHocuTcst Wolfram Mathematica-

YK-2.V.1
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nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TMOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOXKIEHHEM.
3amanue 3.

1) BrauciauTh, MPUMEHUB METO HHTETPUPOBAHHMSI IT0 YaCTSIM:
J xlnxdx

OtBer: 0,5x (Inx—0,5) + C
2) HasoBure kakoe-1u00 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaa4un. OOOCHYWUTE Balll BHIOOP.

OTger:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemienusi JgaHHoM 3amaum  otHocurcs Wolfram Mathematica-
nporpaMMHoe ob0ecnedeHue, BKJIKOYainee 00JbmIOH Hadop
MaTteMaTu4yeckuX (GyHKUMHA B TOM YHCJIECHCTEMY KOMIbLIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HA MOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIECHHEM.
3aganue 4.

1) BeruncinuTh, NPUMEHUB METOJL MHTETPUPOBAHHUS 10 YACTSM:
_'|,': * ginrdx

OtBer:—x” cosx + 2xsinx + 2Zcosx + C
2) HasoBure Kakoe-n1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
penieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uundpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LIS
peleHus1 JaHHOI 3axaun oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYaomee 00J1b110il Hadop
MaTeMaTH4YecKuX QyHKIMHA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPpMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuciIuTE ONPEICICHHBIN HHTETPAT:

-

J ax

a0

OtBet: 2
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

OTger:
K uudposbiM cpeacrBaM, KOTOpble MOIYT ObITh NPHUMEHEHBbI ISl
pelieHusi AaHHOM 3agauyd  oTHocurTca Wolfram Mathematica-
nporpaMMHoe o0ecnedeHMe, BKJKOYawinee 00JblIOH HaOop
MaTeMaTH4eCKUX (YHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPHMEHTHPOBAHHYI0 HA MOAT0OTOBKY MHTEPAKTHBHbIX

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

AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHHUEM.

3amanue 2.

1) Beruucnute onpeaeacHHbIN HHTErpa:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-1u60 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHOW 3amayu  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecnmedeHHe, BKJIKOYainee 00JbmIOH Hadop
MaTeMaTu4ecKuX (YHKIUIA B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WMHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOXKIEHHEM.

3aganue 3.

1) BbluucCINTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

Oreer: 9/2-4/2=5/2
2) HazoBute kakoe-11u60 nuppoBoe CPeaCTBO, IPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K mudpoBbsiM cpeacTtBaM, KOTOPbie MOTYT ObITh NMPUMEHEHBI JIs
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawilee O00JbIIOH HaldoOp
MaTeMaTH4YeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3aganue 4.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

0

J x 3 ﬂ.l.-'l.'

-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
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

Oteer: 0-1/4=-1/4
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi daHHOH 3agaun  oTHocuTca Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOM
ajredpbl, OPUHEHTHPOBAHHYI0 Ha NOArOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJICHUSIMH U BU3YaJIbHBIM CONPOBOXKICHUEM.

3aganue 5.

1) BbluuciIuTE ONPEICICHHBIA HHTETPA:

1

[[eax

-1

Oteer: e-e'
2) HazoBute kakoe-11u00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpbie MOIYT ObITh NMPHUMEHEHbI JIsl
pemieHusi JaHHOM 3amaum  otHocuTcess Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHHe, BKJOYawIilee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONIPOBOXKICHHEM.

25.

1. IlpounTerpupyiite TpPUroHOMETPUUECKYIO () YHKIIHIO

( cosx dx

OtsBer: 0,5

2. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( COSY dx

Otser: 0O
3. TIpouHTErpupyiTe TPUTOHOMETPHUUCCKYIO (DYHKITUIO

|r cos 2x dx

VK-2.B.2



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

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas ynkuus z = f(x; V) Ha3bIBA€TCS HENPEPHIBHOM B TOUKE OIIK-2.V.1
My (x0;¥g)?
OtBer: @ynkuusa = = f(x; V) Ha3bIBAeTCs HEMPEPHIBHON B TOUKe
M (45 Vg ), €cIM OHA ONpe/esieHa B 3TOM TOYKe H HEKOTOPOii ee
OKPECTHOCTH, UMeeT npenes [im f( M) W 3TOT mpeaes paBeH
M— M,
3HA4YeHUI0 PYHKIUM Z B TOUKe M
27. | Kakas u3 gopmyn cootBercTByeT auddepenmany GyHKmun y=<? YK-1.3.2
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2

o =z  g=
1. Haiinure yacTHbIE IPOU3BOIHBIC 1 . byHKIIIN

_ sin(3+8x —7y)
B 2 —x3y7

cos(3+8x—Ty)+8( 2—4"1_1.' ! ]—s-z'niE—Bx—?_v131"'_1.' !
OrtBer: o
|

Z

I'2—x3_1."

—cos(3+8x—T7y)*7(2—x*y") +sin(3+ Bx— Ty)7x»*

[z —.1'4_1.' |

2 *y)?
. 85 Bz
2. Haiinute 4acTHBIE TPOU3BOIHEIC e e GbyHKIIN
sin(3 + 2x — 5y)
= . L 7
2 — -x-T-I.-||
cos(3+2x—5y) -2|.2—.1'4_1". ]—sz’niE—Z.r—E_v14.1"1_1."'
OrtBer: o
)

—cos(3+2x—5y)+*5(2—x*y") +sin(3+ 2x— 5y)7x*y*

(2 —x*y")?




o =z  g=
3. Haiingure yacTHBIE IPOU3BOAHBIE b byHKIUH

sin(1l+4x — 3y)

z= —
3+ xey’
cos(i+4x—3y) 54|'3—x‘:}". ]‘5‘!‘?!':’.1.—41‘—3}':le}';
OTtBerT: P
[3+x"y" )
—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»"
(3 + )’

o dz A=
4. Haiigure 9acTHBIE IPOU3BOIHEIE b GyHKIUHA

_ sin(7 +4x —7y)

= 3,6
3 —xy
cos(7T+4x—Ty)+4(3—x" 9% )+ sin(7T+4x-7y)1325 5"
Orser: 3 612
|3 —x ¥ 1
—cos(7T+4x—7y) *7(3— X*y®) + sin(7 + 4x— 7Ty)6x’y°
(3 —x*y®)?

o =z =
5. Haiinure yacTHBIC MPOU3BOIHBIC .4 = byHKIIUN

sin(5 + 8x — 5y)
z= -

3 —x*y
cos(B+8x—5v)+8( S—x'}}'b |+ zin(5+8x—5y 14.1"1}'5

i3 _1_-1--1.5 :I¢

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

OTtBeT:

(3 — x*y®)?

29.

Brinucarts ycnoBue pu KOTOPOM BbIpayKEHUE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npejcTaBisieT coboi quddepernnan HekoTopoi GyHKIMU 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 pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3bpIBAETCS TOUKON MakcuMyMa QyHKIuu = = f(x; V]9

OtBer: Touka (X;;V,) HA3LIBAETCS TOYKON MaAKCHMyMa (pyHKIIHH
z= f(x;¥) , eciu cymecTByeT Takasi 0 - OKPECTHOCTh TOUKH
(x4: vy ) ¥ JJIs BeeX TOYeK (x; V), OTJIMYHBIX OT (X 3; Vy ), M3 O-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoHyI0 GyHKIIUHA

flx,v) = (8+5x* +2y* — 7x*v*)* B rouxe K(1,1) mo

YK-2.V.1




HaIpasJIeHHIo K Touke M (2,6)
-2256

OTBeT: —
V26

(5]

2. Haiitu npou3BOAHYIO QYHKIUU

fle,v) = (7—x%+2y77 — x7*v%)7 B rouke K(1,1) mo
HanpasJeHuio K Touke M (4,3)

-280
OtBeT: —

V13

3. Haiitu npou3BoaHyIO QYHKIUU

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

272

OrBer: —
V17

4. Haiitu pon3BOAHYIO QYHKITHUIO

T |

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

OTtBeT: ey

B Touke K(1,1) mo

)

5. Haiitu npousBoaHyt0 QyHKIUU

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

HampaBJeHHio K Touke M (2,3)

-380
OT1BeT: —
V5

32.

CdhopmynupyiiTe HEOOX0IUMOE YCIOBUE SIKCTPEMyMa
nudpepeHnupyeMoil pyHKIUM ABYX mepeMeHHbIX Z = f(x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) MMeeT 3KCTPEMYM, TO €€ YACTHbIE MPOU3BOIAHBIE B ITOM
Touke paBHbl Hyito [, (xp;vy) = 0, f' (x;v,) = 0. 10 ycaoBue

Ha3bIBACTCHA H606XOJII/[MI)IM YCI0BHMEM IKCTPEMYyMaA.

YK-2.¥.3

33.

Kakoe ypaBHeHue HazbiBaeTcs AuddepeHnanbHbIM ypaBHEHHEM
MepBOro nopsiaka?
OtBer: /luddepeHnnanbHbIM  ypaBHEHHEM IEPBOro IMOPSAKA
Ha3bIBaeTCs ypaBHeHUe, cBsa3bIBawowiee X, Y U Y'. OHO MoxkeT ObITh
3aJ1aHO B OJAHOM U3 (popMm:
F(x,y,y') =0,

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

VK-2.B.2

34.

B kakom ciyuae dpyukiust y=¢(x,C) (umu ®(x, y, C) = 0), sBisercs
o01muM perienueM audepeHIaIbHOro YpaBHEHUS IepBoro nopsiaka?
OtBer: O0mMM penieHueM (00IIUM HHTETPAJIOM)
auddepeHINATBHOIO yPaBHEHUS N1EPBOI0 NMOPSIKA HAa3bIBACTCS
¢yukuus y=¢(X,C) (wmm ®(x, y, C) = 0), koTopas

a) ABJISIETCS pelllecHueM YPaBHEHHUs NpH j00oM gonyctumom C;

0) Ji1000e pemieHne MOKeT ObITH MOJYYEHO U3 Heé NMPU HEKOTOPOM

3Ha4YeHUH NOCTOsTHHOM C.

OIIK-2.3.1




35.

SABnsiercst M GyHKIHS 2+ v —2x=C o6mum perieHuemM
nudpepeHnanbHOro ypapHeHus X+yy' = 1?

OrtBer: [IndpepeHupys yKasaHHYIO HesIBHO 3a1aHHYI0 (PYHKIMIO
P+ yvi-—2x= C, mojryuaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C ABJAAETCS OOIIMM pelleHreM
auddepeHnAIBHOIO YPaBHEHUS.

OIIK-2.Y.1

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHEHUH,
NpeACTaBICHHBIX HUKe. HazoBuTe kakoe-1mbo 1udpoBoe CpeacTBo,

KOTOPOEC MOXET OBITh MMPUMCHCHO IJIA pCHICHUA ﬂaHHOﬁ 3aJa4u.
1

OtBer: y =In|x| + C

OnHum u3 undpoBbIX CPeICcTB, KOTOPbIe MOI'YT ObITH IPMMEHEHBI
AJI pelICcHUuA JIaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OrBer: ¥y =5In|x| + €
OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOT'YT OBITH MPUMEHEHBI
JUISI pellleHUs] TAaHHOM 32124, OTHOCHTCS
Wolfram I\/I?thematica
¢

3. y =—

3x

OtBeT: y = % In|lx| +C

Oanum u3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOT'YT ObITh NMPHUMCEHECHBI
AJIA pelIcHus JTaHHOM 3aJa4YH, OTHOCHUTCH

Wolfram Mathematica
7

4_ 'L:r" = -
] .
OrBer: y =7 In|x| + €
OI[HI/IM n3 HH(])pOBbIX CpeacrTs, KOTOpbIE MOI'YT ﬁbITb NMPUMECHECHBI
AJIA pelIcHus I[aHHOi/i 3agavuu, OTHOCHUTCHA

Wolfram Mathematica
3

5. v ==
- Es
OrBer: Yy =3 In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JUIsI pelieHusl JaHHOM 3a1a4M, OTHOCUTCSI
Wolfram Mathematica

OrBer: Yy =9In|x| + €

OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
JJIA pelIeHus nannoi«i 3adavuv, OTHOCHUTCH

Wolfram Mathematica

1. y' =2
y'==

OrBer: Yy =12In|x| + C

YK-1.3.2




OnnuMm U3 uu@poBbIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 32124, OTHOCUTCS
Wolfram Mathematica
2. y' =2
C ) .
OtBer: ¥ = 31In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
3 '|.‘:|'|I = E
2 ) -
OtBer: ¥ = 17In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISl pellleHUs TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, yv' =

X

OrBer: y =27In|x| + C

O}IHI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/lMeHEHI)I
JUISl pelieHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica.

37.

Pemnre 3amauy Komu npu HaganbHbix yenoBusx: Y(1)=2 , T.e. HaliguTe
YyacTHbIE perieHus quddepeHInalbHbIX ypaBHEHUH, IPEACTaBIECHHBIX
HUXKE

3x

OtBer: y = 1 In|x| +2

Bl e

OrBer: ¥y =7 In|x| + 2

OtBer: ¥y =9 In|x| + 2

7. y=2
- x

OrBer: ¥y =121In|x| + 2

8. y' =2
b -

OtBer: ¥y =31In|x| + 2

VK-1.V.2




9. y' =2
y' ==

OrBer: ¥y =17In|x| + 2
10.y' =X

X

OtBer: ¥y =27 In|x| + 2

38.

BhInMInMTe HOMEDP MO/ KOTOPHIM PACIIONOKEH PAJL, JUIsi KOTOPOTO HE
BBITIOJIHACTCA HCO6XO,Z[I/IMI>II71 IMPpHU3HAK CXOHHMOCTI/I?

N A
1) Din=1

n®+7
-

2) Ln=1gs

n® +4

3) E:m 5n”

":13n2—2

e RE43
4) Yt

n¥+1

OtBet: 3)

VK-1.B.2

39.

Kaxue nmpu3HaKu UCCIIEI0BaHMs HA CXOAUMOCTD TIPUMEHSIOT IS
YHCJIOBBIX PAAOB C IMOJIOKUTCIIBHBIMU yjieHaMu’?
a) mpusHak JlanamGepa

b) mpasumo 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 cxogurcsi, TO ero 001Mii 4jieH 1, CTPEeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBACTCH

1 —+0a
HE00XO0AUMBIM NPHU3HAKOM CXOAMMOCTH psifa. B yacTtHocTH, ecin
001IMil YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-2.V.1

41.

Ecnu oOuuii usneH psaa i, He CTPEMUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOAUMOCTH psia?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YieH 1, CTPEMUTCH K
HYJI0, T.e. [im 1 = 0. 3T0 yTBep:KAeHNe Ha3bIBAeTCH

n—*oo
HEeO00XO0AMMBbIM NMPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciiu
001U YJIeH 1, He CTPEMHUTCH K HYJII0, TO PsiJi PACXOAUTCS.

YK-2.¥V.3

42.

OOmwmit uneH psiga 1, CTPEMHTCS K HYIO. JoCTaTOYHO JIM 3TOTO ISt
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBIN P CXOAUTCS?

Otger: Ecau psin cxoaurcsi, TO ero o01IMii YjieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTrBep:KAeHHe HA3bIBAeTCH

f1—+00
HEeO0X0AUMBIM NMPU3HAKOM CXOJMMOCTH Psi/ia, HO OHO He ABJISIETCS
AOCTATOYHBIM JIJI1 TOT0, YTOOBI YTBEPkKAaTh, 4TO psig cxoaurcs. T.e.
PSiI MOKET OBITh KaK CXOIAIIMMCS, TAK U PACXOASIIIIUMCS.

VK-2.B.2

43.

52
ca 5n

n=13,2_»

OIIK-2.3.1




HccnenoBaTh TaHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HCCIIEOBAHUS U3 CIIHCKA:
a) HHTerpaibHbIii MPU3HAK CXOAMMOCTH

b) HeoOxoaumpblii MPU3HAK CXOAHMMOCTH
c) Ilpusnak Komun
d) Tlpusnak Jlamambepa

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

44,

- [
1. HccnenoBaTb CXOAUMOCTD psijia 2, -

(G

(1m—
5

ra | o

(5 I )

OTBeT: cX0auTCA

(4n—3

2. HccnenoBaTb CXOMUMOCTB psijia 2, oe | —————
o |om—

OTBeT: cXoauTCH

- [Im—3 af
3. HUccnenosarh CXOqUMOCTD psijia Lo ———

Er—4)6"

OTBeT: cX0auTCA

- [4n
4. HccnenoBarh CXOAMMOCTD PAfA 2oe ) ———
n=17,

OTtBeTt: pacxoaurcs

- [In+3 )4
5. HccnenoBaTh CXOIUMOCTD Psijia 2o ——

1=1 (4 a)En

OTBer: cxoauTcs

OIIK-2.V.1

45.

(1n-532"

1) HUccnenoBarh CXOMMMOCTb psijia 25e ) ———
e IR=0

L5 W]

OrtBer: cxonuTest
2) Kakoii npusHak Bel ucnons3oBanu. O00CHYHTE CBOM BBHIOOD.

o™
fn+l _ =

OrtBer: npumenum npusHak Jlanamoepa. [ = lim

, T.K.
ji—oo O 3

2\3<1, To psia cxoaurcs. [IpuzHak cpaBHenust u npusHak Kommu He
M03BOJIAT OTBETUTH HA BONIPOC 3aJaHHS.

YK-1.3.2

46.

- [4n
1) HUccnenoBarh CXOMMMOCTb Psijia 2,5e | ———
n=1",32)7

OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBainu. O00CHY#TE CBOI BBIOOD.
Otser: npumennm npusnak Koum. [ = 7/a, =4 , 1.K.4>1, T0 psix
cxoautces. HeoOxonumblii NpU3HAK, NPU3HAKH CPABHEHUS H
Jamambepa He M0O3BOJISIIOT OTBETUTH HA BONPOC 3a1aHUS.

VK-1.¥.2

47.

- (In+3)4"
1) HccnenoBath CXOQUMOCTb PAAA 2. —

EAT-L

=1 [(In+4

YK-1.B.2




OTBeT: cxoauTco
2) HazoBute kakoe-n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anadn. OO0CHYITE Balll BHIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pemieHusi JgaHHOM 3amauM  otHocuTcs Wolfram Mathematica-
nporpaMMHoe of0ecnedeHue, BKJIKOYaKinee 00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIU B TOM 4YHCJIEe CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMICS Pl 2in=y it,,. Bcau psan, YK-2.3.1
COCTaBJICHHBII U3 a0COIFOTHBIX BEITMYHH |Un|, CXOAMUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psaae? Beioeprure BepHBIi OTBET.
a) Psgcxomurcs
b) Psix pacxoautcs
C) Psa cxoautces abCoMOTHO
OTtBeT: C)
49. | Ecnu aOCOMIOTHBIE BETMYMHBI WICHOB 3HAKOUYEPEAYIOIIETOCs psaa YK-2.V.1
2-, U, YOBIBAIOT U OOIIMI YIeH psAa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbeibepute BEpHBI OTBET.
a) Psa cxomurest
b) Psn pacxoxutcs
C) Psa cxoaurcst abOCOTIOTHO
OtBeT: a)
50. | Crenennsie psaasl. IHTEpBaN U paguyc CXOAUMOCTH. YK-2.V.3

1. Haiitu 065acTh CXOAUMOCTH psiia

oa

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

Oreer: (—1;1)

2. Haiiti paamyc CXOAMMOCTH psijia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

OrBer: R=0,5

3. Haiiti paanyc cXOQuMOCTH psizia
Z(Sf‘l')” =1+4+5x+25x7 + -+ 57" 4 -
n=0

OtBer: R=0,2

4. Haiiti paguyc CXOIUMOCTH 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

- [—lj”(l‘(j”_l 3x  (3x)° _ (—1)"(3x)"

n+ 1 T2 s T T Ty T
n=0

1
OTBeT: R = 3

5. O61acThIO CXOJAMMOCTH Psia

oa

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=i0
Asnsercs uarepsan (2; 4). Haiinure ero paanyc CXoauMOCTH.
OtBer: R=1
51. | CreneHHOM psfl =g &, % "CXOAUTCA B TOUKE Xo.YTO MOXKHO VK-2.B.2

yTBEPKIaTh 00 aOCOIFOTHOM CXOJMMOCTH 3TOTO psijia B KaXKI0U 3
TOYeK X, TAKHX, uTo|x| = |x,|?

Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a6COTIOTHO CXOIUTCH B KAXKIO0H TOUKe X, ISl KOTopoii |x| < [x,].
JTO yTBepsK/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.

52. OIlK-2.3.1
1. Paznoxuts MuOrOwteH f(x) = —x* —10x" —30x —31 B psn
Teiiiopa B OKPECTHOCTH TOYKU ¥ = —2
Orser:

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. Pasnoxuth MEHOrOwIeH flx) = —2x*+ 14x* —25x +12 3
psn Teinopa B OKpECTHOCTH TOUKH X = 2
OTtBer:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Paznoxuts MHorowteH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTtBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pazmoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsxn

Telinopa B OKpECTHOCTH TOYKH ¥ = —2

OTtBerT:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3agaun) ans 3aueta / qudd. 3aueta npepcraBieHsl B Tadbnuie 16.
Ta6muma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera



Ne /1

[Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHIAUKATOPA

Y4eOHBIM MJIAHOM HE MPEIYyCMOTPEHO

MpeCTaBiIeHbI B Tabuie 17.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ta6ymma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOThI

Ne i/t

KypCcoBOil paboThI

[IpumepHbIil TepeyeHb TEM IS KypCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

MpeACTaBICHBI B Tabmwmie 18.

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralluu B BHAC TCCTUPOBAHUA

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne
Kog
o/ [TpumepHBIii nepeyeHb BOIPOCOB I TECTOB MH/IUKATOP
I a
TunoBoii BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npezaen 2) 3 VYK-1.B.2
 3x+2x—7 3) 15
ey N D
OTtBet: 3)
(uHCcTpykus: [IpounTaiite TekcT, BbIOEpHUTE
MIPaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
2. | Toukoii pa3pbsiBa 1) 6 YK-1.V.2
byHKIMH 2) 2
b x—3 3 1
T (x4 3)Inx 4) 4
SIBJISICTCS TOUKA OTtBet: 3)
(uHCcTpykums: [IpounTaiite TekcT, BeIOEpUTE
MIPAaBUJIHHBIN OTBET W 3AIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOp OTBETA)
3. | IlpousBognas pynkun | 1) 2x - 4% In4 VK-1.B.2
yo=x%- 4% 2) 2x-4+71
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 VYK-2.3.1
(l)yHKHI/H/I 2) 0,5
y=8-—x"+x 3) 1
paBHa 4) -05
OtBert: 2)

(maCTpyKIWMS: [TpounTaiiTe TEKCT, BHIOEPHUTE




NPaBHJIBHBIN OTBET U 3aIHIINTE apT'yMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

[Tpu xakux 3HaucHusax | 1) 8 YK-2.¥.1
aprymenTta (QyHKIUs 2) 05 YK-2.3.1
uMeer 3) 1
IKCTPEMYM 4) -05
y=2x3—-1,5x+5 | OrBer: 2)4)
(ITpounTaiiTe TEKCT, BHIOEPUTE MPABUIIbHBIC
BapHaHThI OTBETA U 3aITUIIINTE APTYMEHTBI,
000CHOBBIBAIONINE BEIOOP OTBETOB)
Boruncimte uuterpan | 1) — ———+ VK-2.V.3
i dx ] arctgx YK-1.B.2
J (1 + xD)arctg?x 2) 11|mlLrg,1| 4+
3) — I, T
arctg X
1
4) arctgx N
OtBeT: 1)
(urcTpyKIws: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MTPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Boruncnure 1) 0,5 (3-8x)05(-8) VK-2.B.2
MIPOM3BOJTHYIO Q05
(byHKLM 2) 0,5 (3-8x)™~ (8)
y=(3-8x)%° 3) 0,8 (3-8x)°° (-8)
4) -4 (3-8x)0°
Otget: 1) 4)
[Ipouuraiite TEKCT, BRIOEPUTE MPABHIbHBIC
BapUaHTHI OTBETA U 3AITUIIIATE APTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
Borauncnure 1) y =251 OIIK-2.3.1
IPOM3BOJHYIO BTOPOTO | 2) v = ¥ YK-2.3.1
nopsiika GYHKIHH 3) y =551
y=e™! 4) 25
OTteer: 3)
(naCcTpykums: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPABWJIBHBIN OTBET W 3AIHIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
OO6patHoii pyHKLIKEH 1) v=x* OIlK-2.V.1
110 OTHOILEHHIO K 2) v = + OIIK-2.3.1
(byIiKH_-I:m 3) ¥= In x
v =e" sgBisgercs o
byHKIIS 4) v=e¢
i OTtBer: 3)

(maCTpYKIWMS: [IpounTaiiTe TEKCT, BRIOEPHUTE
HpaBI/IJ'IbHBII\/'I OTBCT U 3aIlIUIIUTC apPT'YMCHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




10.| ITepBast mpousBoaHas 1) ckopocTh U3MeHeHHs] (PYHKIHH YK-1.3.2
(GyHKIMY MOKa3bIBaCT: | 2) HampaBiicHHE QYHKIIMU OIIK-2.3.1
3) mnpwupaiieHue GyHKIHHA
4) MpHUpalieHre apryMmenTa GyHKuuu
OtBeT: 1)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUIIBHBIN OTBET U 3aIMIIUTE aPTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
11.| duddepennman 1) OTHOILIEHMIO PUPAILCHUS PYHKIIHU K YK-1.¥.2
(GYHKIIMH paBEeH MPUPALICHUIO apTyMEHTa VK-1.B.2
2) TPOM3BEICHUIO MPHPALICHUS PYHKIIMU HA
MpHUpalieHre apryMeHTa
3) mpou3BeIeHUI0 MPOU3BOIHOI Ha
npupaileHue apryMeHTa
4) mnpupaIIeHUIO apryMEHTa
Otgert: 3)
(uaCTpyKUMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIHIINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
12.| Beruucnure uncio 1) 1 YK-1.B.2
TOYEK pa3pbiBa 2) 2 OIIK-2.3.1
byHKIMH 3) 3
b x+ 2 4) 0
- (x+3)%(x*—4)? | OTBer: 3)
(uaCTpyKUM: [IpounTaiiTe TEKCT, BHIOEPUTE
MPaBWJIbHBIN OTBET U 3alHIINUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Beruncnure 1) 0 YK-2.3.1
npezaen 2) 9
. sin3x 3) 3
lim — 4) 1
OtBert: 2)
14.| VpaBHeHue 1) v=2x+4 VYK-2.V.1
KacaTeJIbHOU K 2) v=4x+3 VK-1.B.2
rpaduxy GyHKIUN 3) y=2x—5
y=x%-2 4) y=3x—4
B €0 TOYKE C OrtBer: 4)
abcumccon (uactpykuus: [IpounTtaiiTe TEKCT, BEIOEpUTE
Xo= 1 umeer BUA MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3HaUCHUE 1) 0 VK-2.V.3
NpPOM3BOHOM BTOpOoro | 2) -1
nopsiika QyHKIMU 3) 3
v = sin2x + 4x 4) -4
B TOUKE ¥ = — Ortger: 4)
N (uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPaBWJIBHBIN OTBET U 3aIUIIINTE apPTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| MHOxecTBO 1) —Zxsin3x —>cos3x +C VK-2.B.2
epBOOOPa3HBIX o 1 7
byHKIMH 2) 3xsindx + 360 s3x +C

flx) = —xcos(3x)




HMEET BU

3) 3xsin3dx — %L‘D s3x+C

4) 3xsin3x + 9cos3x + C

OrBer: 1) -

(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

-

17.| Ecinu K onpeieieHHOMY 1) v|“f;- - OIlK-2.3.1
MHTErpaity e VK-1.B.2
e 7. _ pB4 rdt
J % 2) 6| ey
1 "w:""'. Ll :'w::". r2  dt
HPUMEHHTH 3 I ===
HOI[CT;&HOBKy 2 e5de
x* = t°, TO OH IPUMET 4) 6], a2¢
BUJT
OtBert: 4)
(urctpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
18.| Teno nBuxercs 1o 1) 6 OIIK-2.V.1
3aKOHY 2) 4
S(t)=5t3+1, Torna 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBna Otgert: 4)
(uHcTpykuus: [Ipounraiite TekcT, BbIOEpUTE
MIPaBUJIHHBIN OTBET W 3aIHIINTE apTyMEHTEHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
19.| 3anumuTe YK-1.3.2
IIOCJIEI0OBATEIbHOCTD OIIK-2.3.1
JIEHCTBUN NTpU A) nmoacTaBuTh 3HaUe€HUE BpeMeHu t=5uac B
pELICHUN 3aJJauu: ypaBHEHHE NIepeMELCHHS
B) BeIpa3uTh Bpems B CEKyHIax
Teno aBMxETCS MO B) paznenuth nepemenienne Ha Bpemst
3aKOHY ') B34Th IPOU3BOIHYIO OT TIEPEMEIIICHUS
S(t)=5t*+1(m/c), uTo6sI | JI) MOACTABHTH B ypaBHEHHE MPOU3BOTHON
BBIYUCITUTH CKOPOCTh B | 3HAUCHHE BPEMEHHU
MOMEHT BpEMEHU
t=5 uac HyxHO OtBer:
BB/ unu I'B/]
(uacTpykuus: IIpounTtaiiTe TEKCT U YCTAaHOBUTE
MOCTIe/I0BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MOCIIEIOBATEIHLHOCTh OYKB
ClJIeBa HaIPaBo)
20.| Ykaxute QpyHKINH, 1) X u sinx YK-1.V.2
KOTOPBIE SBIISTFOTCS 2) X utg2x OIIK-2.3.1
OKBUBAJCHTHBIMH NIpU | 3) X B COS2X
x—+0 4) Xwusin2x
OtBeT: 1)

(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEpHUTE




NPaBHJIBHBIN OTBET U 3alIMIIUTE apI'yMEHTHI,
000CHOBBIBAIOIINE BBHIOOP OTBETA)

21.| Kakoe u3 HiKe 1) oTHOIICHHE MTpUpalIeHUS GYHKIIUNA K YK-1.B.2
MIEPEYNCIICHHBIX MPUPALLICHUIO apTyMEHTa
peIoKEHU N 2) oTHOUIEHUS] PYHKIIMU K MIPUPALICHUIO
orpenenser apryMeHTa
MIPOU3BOTHYIO 3) oTHoOLIeHUE TIpeena GYHKIUU K apryMEHTy
¢dynkuum (korma 4) npeaes1 OTHOLIEHHSI IpUPaIIeHnsT GyHKIHT
npupanieHue K NPHPAIIEHHIO APTYMEHTA
aprymeHTa ctpeMurcs K | OrBer: 4)
HYIII0)? (mHCTpyKIMS: [IpounTaiiTe TEKCT, BRIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 cemecTp
1. | ITomHbIi 1) 2x%ydx + 3x°y3dy VK-2.V.1
nudpepenuuan 2) 3x 'y dx+ 2x*ydy
byHKUIUM 3) 3x ydx + 2x%ydy
z = x3y? 4) 2x*yidx + 3x*ydy
paBcH OTtBer: 2)
(uaCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3aIUIINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
2. | YKaxure cXoasIuncs 1) Xr, L_ VK-2.V.3
YHUCJIOBOU PSif 1 OIIK-2.3.1
2) L= ne
3) T
) I
OTger: 2)
(nucTpykims: [Tpounraiite TeKCT, BEIOEpUTE
MIPABWJIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
3. | Ykaxxute cTeneHHoi 1) X l% (x —2)" VK-2.B.2
psiA, UISE KOTOPOTO 2) T=, n(x—2)"
untepsai (0;2) T .
SIBJISIETCS] HHTEPBAJIOM 3) Li= L E-"
CXOIMMOCTH. 4) Yoo n(x+2)"
OTtBer: 3)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPaBWJIBHBIN OTBET U 3aIUIINUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
4. | YKaXuTe YaCTHYIO 1) 6 OIIK-2.3.1
MIPOU3BOHYIO TIO 2) 6xy
V QpyHKINU ABYX 3) 6x
NEepEMEHHBIX Z = 3x°V | 4) 37
OtBer: 4)
5. | Heobxomumprii 1) =, -‘*; ‘f OIIK-2.¥.1
MPU3HAK CXOJUMOCTH oo OIIK-2.3.1
HE BBITIOJIHEH IS Psiaa 2) Lo —~ 12
Sn”

[==
3) Eﬂzl 3nd -2




]

Ta

4) Tz,
OTtBer: 3)
(urCTpyKIWMs: [IpounTaiiTe TEKCT, BRIOCPHTE
MIPABWJIBHBIN OTBET M 3aIHIIUTE apTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

6. YK-1.3.2
K xakomy Bugy 1) o TN+3 4) OyHKIIMOHATBHBIN
OTHOCHUTCS KaXK/IbIH U3 n=ln3y7 pan
psIoB
2) ¥* . n(x+ 2)"| 5)3HaKkonepeMeHHbIH
pan
3) ¥ (=5)""*n* | 6)I10JIOKUTENBHBIN
n=l nii7 4UCIIOBOH PAJL
OrtBer:1)06); 2)4); 3)5)
(nuCcTpyKIWMs: [IpounTaiiTe TEKCT M yCTAHOBHUTE
cootBeTcTBHE. K KaxKI0M IO3UIMK, JAHHO! B
JICBOM CTOJIOIIE, TOJIOEPUTE COOTBETCTBYIOILYIO
TIO3UIIMIO B TTPABOM CTOJIOIIE)
7. | PaccuuraiiTe 4acTHYIO 1) 2cos(5x+ 2y) YK-1.¥.2
NPOM3BOIHYIO 3_3 2) —2sin(5x+ 2y) OIIK-2.3.1
. 3) cos(5x+ 2y)
2&“;‘5‘;‘(5)(_ 29) 4) (5x + 2)cos(5x + 2y)
o OrtBet: 2)
(unCTpyKIWM: [IpounTaiiTe TEKCT, BRIOEpHUTE
MIPAaBUJILHBIN OTBET U 3AIMIIUTE apTryMEHTHI,
000CHOBBIBAIOIINE BHIOOp OTBETA)
8. | Haiigure obGmactp 1) [-4,0) YK-1.B.2
CXOLMMOCTH 2) (-3,0)
Im S 9 (20
4) [1.0)
Otger: 1)
(unCTpyKIWM: [IpounTaiiTe TEKCT, BRIOEpHUTE
MIPaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
9. | Haiinute 3HaueHne 1) 5 YK-2.3.1
GyHKIINU IBYX 2) 2
TIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(unCcTpyKIWMs: [IpounTaiiTe TEKCT, BRIOEpPHUTE
MPaBUJILHBIN OTBET U 3AIMIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
10.| Haiigure gacTHyIO 1) Zcos(5x+ 2y) YK-2.V.1

oz
TPOM3BOMIHYIO ——

byHKIIUN
z = sin(5x + 2y)

2) —2cos(5x+ 2y)
3) cos(5x+ 2y)
4) (5x+ 2)cos(5x + 2y)

OtBer: 1)




(maCTpyKIMS: [TpounTaiiTe TeKCT, BRIOEPHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

11.| lana (byHnKumI 1) 1+ 3x— 3_;{3 VK-2.¥.3
flx) =e* torma 2) 1+ 3x+ 9x OIIK-2.3.1
nepBbIe TpH (OTINYHBIC 3) 1— 3x + 9%
OT HYJIS) YieHa 3 .
Pa3JIOKEHHUS ITOM 4) 1+ 3x+ 207
(GYHKIIUH B P
Teitnopa B Otger: 4)
OKPECTHOCTH TOYKH (unctpykuust: [IpounTaiiTe TEKCT, BBIOSpUTE
xy = 0 umeroT BUj MPaBUIBHBII OTBET U 3aIMIIUTE APTYMEHTBI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
12.| nsa dpynkuun OrtBer: VK-2.B.2
f(x) = e** nepsrie 1+ 3x 4 2x2
TPH, OTJIMYHBIC OT I . - .
sy, wieHa (ITpouwnTaiite TEKCT M 3aITHILATE PA3BEPHYTHIH
00OCHOBaHHBII OTBET).
Pa3NOKEHUS B sl
Telnopa B
OKPECTHOCTH TOYKH
x; = 0 uMeroT BU]
13.| HeoOxomgumprii 1) T= n +3 OIIK-2.3.1
IPHM3HAK CXOAUMOCTH En=L,3 7 YK-2.V.1
HE BBITIOJHEH IS psija 2) Zi= Fia
3) I
4) XioiE
Otser: 1)
(uacTpykius: [IpounTaiiTe TEKCT, BHIOGPUTE
MPaBUWIBHBIN OTBET M 3aIUIITNTE APTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiigure obmacth 1) [0, 4) OIIK-2.V.1
CXOLMMOCTH 2) (0,3)
5z, & 3 (0.2
ne 4) (0,1)
Otger: 1)
(uncTpykuus: [IpounTaiiTe TEKCT, BBIOEPHUTE
MPaBUWIBHBIN OTBET M 3aIUIITUTE APTYMEHTBI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
15.| Yactnast mpousBognas | 1) 6 YK-1.3.2
10 * (pyHKIIMU IBYX 2) 6xy
NIEpEMEHHBIX 3) 6x
z=3x%y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
NPaBWIGHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-1.V.2
JIBYX TEPEMEHHBIX 2) 20 YK-1.B.2
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20




OTtBer: 1)

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

17.| Ykaxure TuIl OTBeTHI: YK-1.B.2
Qg epeHIaIbLHOro 1) VYpaBHeHUE ¢ pa3AeisIOMIMUCS YK-2.V.1
ypaBHECHHUS MIePEeMEHHBIMU
Cx+1)y'+y==x: 2) Jluneiinoe ypaBHeHHe

3) Vpasuenwue bepuymim
4) VYpaBHeHHE B MOJHBIX AuddepeHImanax

OTtBerT: 2)

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

18.| VkaxwuTte obmee YK-2.3.1
pelicHre 1) y=2In|2x+ 1]+ C
QG hepeHIMaTbHOTO 2) v=In|2x +C|
ypaBHEHUA 3) y= 2
(2x + 1)dy + },fdx =0 In|Zx+1i|+c€
. 4) y =3 In|x|

Otgert: 3)

(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)

19. VYkaxure yacTHoe pemenue quddepeniuansioro | YK-2.V.1
ypaBHEHUS
v' + 2y = 4, ynoBIeTBOPAIOIIEE HAYATLHOMY
ycnosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e"¥ +2

OTtBet: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IHLHLIfl OTBET M 3aIIMIINTC apryMCHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

20.| Cpenu nepeunciaeHHbIX 1) (x*+y*+2x)dx +2xydy =0 VK-2.V.3
b depeHIaTbHbIX 2) (x*+y*)dx +2xydy =0 VK-1.B.2
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
Pa3IENSIOIMMHUCS
TIepEMEHHBIMH: Otger: 3)

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

CucreMa OLIEHUBAaHUS TECTOBBIX 3a/laHUN!
1 Tun) 3amaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000OCHOBAaHMEM BBIOOpa CUMTACTCSI BEPHBIM, €CIIU MPaBUIBHO yKa3aHa udpa



U TIpUBEJCHBI KOHKPETHBIE AapryMEHThI, HCIONb3yeMble TpU BbIOOpe oTBera. [lomHOE
COBIAJICHUE C BEPHBIM OTBETOM OIIEHHMBAeTCs | OaJljIoM, HEBEPHBIA OTBET WJIM €r0 OTCYTCTBHE —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUMTACTCS BEPHBIM, €CIH MPABUIHHO
yKa3zaHbl UGPbl U MPUBEACHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yeMbIe IIPU BBIOOPE OTBETOB.
[TomHOE coBMaeHNE ¢ BEPHBIM OTBETOM OIIEHHMBaeTCsl 1 Oaiom, eciiu JOMyIIEeHbI OMUOKH HITH
OTBET OTCYTCTBYeT — () 6asioB.

3 Tun) 3amaHue 3aKpBHITOTO THUIMA HA YCTAHOBJIICHHE COOTBETCTBHUS CUMTACTCS BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJONA BEPHO COMOCTaBIEHBI C
MO3UIUSMU APYroro ctoidma). [TomHoe coBnageHne ¢ BEpHBIM OTBETOM OIICHUBAeTCs 1 Oaiiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — () 6aysIoB

4 tum) 3amaHue 3aKPBITOTO THUIA HA YCTAaHOBIIEHUE TOCIEIOBATEIILHOCTH CUUTACTCS BEPHBIM,
€CJId TPaBUJIBHO yKa3aHa Bcd TMocienoBaTenbHOCTh Ludp. IlonHoe coBmameHue ¢ BEpHBIM
OTBETOM OILICHMBaeTcs | 0ammom, eCiau JOMYIIEeHBI OMTMOKH MM OTBET OTCYTCTBYeT — () 6aioB.

5 Tun) 3amaHue OTKPBITOrO THUIA C Pa3BEPHYTHIM OTBETOM CYHUTAETCS BEPHBIM, €CIU OTBET
COBMAJIaCT C OJTAJOHHBIM TIO COJCPKAHHIO M TOJHOTE. lIpaBWIIBHBIM OTBET 3a 3a/laHue
olleHUBaeTcs B 3 OaJiia, €Cliv JIONYIIeHA OJHa OIMOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo oosiee 1 ommOKu \ OTBET HENPAaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACISIONINE  MPOHEAYphl  OIICHWBAaHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, cOAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JIUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIONHSET METOI0JIOTHUYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QDYHKIWHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpOOJEeMBbl, JAaeT LEIbHOE MPEJICTaBICHHE O AUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHNHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIONIUMUCS JEKIIMOHHOTO MaTepHaa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIONy4YeHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaTEIICeM;

— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIITICHHUS.




— TOsBJIEHHE HEOOXOIMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHOM padoThI;

— TIOJy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJM>KaIINe TO/ibl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
[IOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3JIMYHBIX
bopMyITUPOBKax);

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

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM Pa3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
OCOOEHHOCTSX IPUMEHEHMSI OTAEIBHBIX TEMATUK 10 AUCLUIIIIMHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmoctpupyromuye npuMepsl.

11.2. Meroauueckue yka3aHus JUIsl OOYYarOIIUXCS IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMompeHo y4eOnbimM nIaHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATUE SIBISCTCS OIAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTro
nporiecca, 3aKII0YalonIasics B BBITOJTHEHUN 00YJaIOUIMMHUCS 1O/ PYKOBOJICTBOM ITPETIO1aBaTels
KOMILIEKCA YYEOHBIX 3aJaHUl C eI YCBOSHHS HAyYHO-TCOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUATUTMHBL, IPUOOPETEHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACATEIBHOCTH.

[esbro IpakTUYECKOTO 3aHATHUS ISl 00YUYarOIIerocs SIBISETCS MPUBUTUE OOYYAIOIIMMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIEATETFHOCTH 110 U3y4aeMOU AUCHIUTUINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4YarOIMMCs IPAaKTUYECKUX 3aHATUI:

— 3aKperuvieHHe, YriayOJieHHe, pacIIupeHhe M JeTaTu3alis 3HAHWHA TPH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHEC HOBBIMH METOJAMH M METOJUKaMH H3y4YCHUs KOHKPETHOW YueOHOI
JVICIIATUTAHEI,

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHEHU S 33/IaHUN;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusI.

TpeboBanust K MIPOBEAEHNUIO IPAKTUYECKUX 3aHITHI

[IpakTudeckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHalI MperojaBaTels
MPUCYTCTBYIOIINX CTYJICHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4WTaeT yCIOBUE 3aJaydl M MpeaiiaraeT CTyJAEHTaM CaMOCTOSATEIHHO
peIINTh 3a/ady, UCIOJb3ys 3HAHUWs, MOJydEeHHBIC CTYJICHTOM Ha JieKnud. CTYIeHT, KOTOPBIH
MEPBBIM pEmIni 3a7ady, BBI3BIBAETCS K JIOCKE. B ciydae ecnu CTYOEHT MpPaBUIBHO PEIIHIT
3ajaqy, OH TojiydaeT 5 OayioB. Ecii cTyneHT pernraer 3ajady ¢ TMOMOIIBIO TPEoaaBareis, TO
nonydaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OIICHKH CTYACHTOB (BKJIIOYas OLEHKY
MOCENIAeMOCTH) TiepeBoaaTcss B OoHychl (kadectBo) or 0 mo 5 OammoB. DT OOHYCHI
00aBISAIOTCS K 0011ei cymMme 0aiioB B paMKaxX MOAYJIbHO-PEUTHHTOBON CHCTEMBI.

CrymeHTaM BBIJAeTCS JOMAITHEE 3aJlaHue B BHJE 3a7ad, KOTOPbIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauyeckue ykazaHus sl O0y4JaIOIMUXCS 10 MPOXOKICHUIO CaMOCTOSTEIBLHOMN
paboThI




B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIMOIHAET paboOTy MO
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IpEIojaBatelis, HO 0e3 ero HemOCPEACTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcss 1O 3a049HOM (hopme OOydeHHs, caMOCTOSITeIbHAs paboTa MOXKET
BKJIIOUaTh B €051 KOHTPOJIbHYIO PaboTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
1es1eco00pa3Hoe IIaHMPOBaHUE pabouero BpeMEHU, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NPUOOPETaEeMbIX 3HAHUH, 0OECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0OHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

11.4. Metoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPELYCMAaTpPUBACT KOHTPOJIb KAadecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO0/1a OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucteme aAMcTaHuMoHHOro oOyuenuss ['YAII B ¢opme
TECTUPOBAaHUS MPOBOJATCS JIB€ IIPOBEpPOYHbIE pabOThl IO PEHICHUI0 3aJad M OAMH
TEOPETUYECKHUI oIpoc (IepeyeHb BOMPOCOB JUIsl TECTOB pa3MmelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOro oOyueHuss I'YAII), Ha mNpakTUYECKUX 3aHATUAX MPOBOIATCS
IIPOBEPOYHBIE PA0OTHI MO pa3zesaM Kypca B MMCbMEHHOM (popMe, pacCUMTaHHBIE KaK Ha LEJI0e
3aHATHE, TAK U HA €r0 4acTh.

Pe3ynbrarhl Tekyliero KOHTPOJIS YCIIEBAEMOCTH OYyAYT YUUTBIBAThCS NPU MPOBEACHUU
IPOMEXYTOUHOU aTTecTaluu (IIPU UCIOIb30BAHUU OATbHO-PEHTHHIOBOI CHUCTEMBI OLIEHUBAHMS,
KOKIBIA BUJ KOHTPOJS OIIGHHMBAaeTcs B Oaigax, U3 KOTOpPBIX (OPMUPYETCS HMTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue yka3zaHus A O0y4arolIuxcs MO MPOXOKICHHUIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpUBaeT  OICHHBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIecce

W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHATh MX JJis pPElIeHUs MPAKTHUUECKUX 3a7ad. JK3aMeH, Kak IpPaBWJIO, MPOBOJAMUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.
Dk3aMeH — (opMma OLIEHKH 3HAHW, MOTYYCHHBIX OOYYarolIMMCS B TpOIecce M3Y4YeHHS BCeil
JUCIHHMITIIIMHBI WJIH €€ 4aCTH, HaBBIKOB CaMOCTOHTeHBHOﬁ pa6OTLI, CHOCO6HOCTI/I HpI/IMeHﬂTB nx
JJISL peHIeHI/IH HpaKTI/I‘IeCKI/IX 3aaa4. 9K33M€H, KakK HpaBI/IJ'IO, l'IpOBOJII/ITCSI B Hepnon
HK3aMEHAIIMOHHON CEeCCHUU WM 3aBEPIIACTCS ATTECTAIIMOHHOW OIEHKOW «OTIHMYHOY», «XOPOIIO»,
«YIOBJICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHO



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




