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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
porpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy OakajiaBpHuata 10 HAIpPaBJICHUIO MOATOTOBKHU/
crenanbHocTH 25.03.01 «TexHuueckas dKCIUTyaTalus JICTaTeIbHbIX alllapaToB U JIBUTaTENICi»
HaIPaBJIECHHOCTH «OJKCIUTyaTallds W MCHBITAHUS aBHAIIMOHHOW U KOCMHYECKON TEXHUKH.
Hucnurnmuna peanusyercs kadeapon «Nely.

JlucuurinHa HalleJieHa Ha ()OPMUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMITCTCHIIUNI:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTHMAJILHBIC CIIOCOOBI MX PEIICHUS, UCXOJS U3 JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OTPaHUYCHUI»

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DU3UKH, TEOPETUUYECKOW MEXaHHKH,
TUIPABJIMKY, HIMCIOIINE OTHOIICHUE K TEXHHYECKOMY O0CTYKUBAHUIO BO3IYITHBIX CYI0B)

OIIK-4 «CrnocobeH MoOHUMaTh MPUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCIIOJIb30BaTh UX YISl PEIICHUS 3a/1a4 MPo(eCcCHOHAIBHOMN IEeATETHHOCTHY

Conepkanue  AWCIUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX €
muddepeHIMATEHBIM 1 UHTETPATBHBIM UCYHCICHUEM, TEOPHEU IMPEACIIOB U PSIJIOB H HX
MIPUMEHEHHUEM.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
y4eOHOTO Tpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISeT 9 3aueTHBIX eIUHUIL, 324
YacoB.

SA3bIK 00yUYeHUs M0 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe M MPAKTHICCKON JICATSILHOCTH B M30paHHOW CICIMATbHOCTH;
— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB ()OPMYIUPOBATH M 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. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIMHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHAUKATOPOB UX JIOCTHUKEHUS
Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIIUH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITCTCHIINH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKU CUCTEMHOI'O
OCYIIECTBIISATh MOIX0/1a JIJISl PEIICHUS IOCTABIECHHBIX 3a/1a4
nouck, kpurndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aHaJu3 U CUHTE3 KPUTUYECKUM aHAJIU3 U CUHTE3
Y HUBCPCATbHBIC uH(popMaluu uH(bOpMaIK, OTYYSCHHON U3 Pa3HBIX
KOMIICTCHITUH PMALIHH, PMAtHH, Y1 P
MPUMEHSATD VMCTOYHMKOB, JIJI PEIICHHS TTOCTABICHHBIX
CUCTEMHBIN OJX0J | 3a7a4
JUISL pELICHUS VK-1.B.2 Bnageth HaBbIKaMU CUCTEMHOTO
MOCTABJICHHBIX 3aJ[a4 | MOJXO0/Aa JUIsl PEIICHUs MTOCTABICHHBIX 3aj1a4
VYK-2.3.1 3HaTh BUJBI PECYPCOB U
OTpPaHUYEHUS JJIS1 PELICHUS TOCTaBICHHBIX
YK-2 Cnocoben p AP
OTIPENIETISATh K anat
P pyT YK-2.V.1 ymeTh NpoBOANTh aHAJIN3
3a/1a4 B paMKax o
. TOCTABJIECHHOM 11e)i U (POpMYyTHUPOBATH
MIOCTaBJIEHHOW LIEH
3a/1a4¥, KOTOpbIe HEOOXOIUMO PEIIUTD IS
U BBIOMpAThH
€€ JIOCTH)KEHUs
ONTUMAaJIbHBIC
YHuBepcalbHbIe VYK-2.Y.3 ymeTs BbIABUTATD
CIIOCOOBI UX . .
KOMITETCHIIH aTbTEPHATUBHBIC BAPUAHTHI JCHCTBUN C

peuIeHus, UCXO01s U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
NMEIOIINXCSA
pecypcoB U
OrpaHUYEHUI

1IeJIbI0 BEIOOpa ONTUMAIBHBIX CIIOCOO0B
pelIeHus 3a/1a4, B TOM YHUCJIE C TIOMOIIIbIO
U(PPOBBIX CPEJICTB

VYK-2.B.2 Bnajeth HaBbIKaMu BBIOOpa
ONITUMAJILHOTO Crioco0a peleHus 3a/1a4 ¢
YYETOM UMEIOIIUXCS YCIOBUM, PECYPCOB U
OTpaHUYECHUN

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-1 Cnocoben
HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI
MaTEMaTHKH,
€IMHULIBI
U3MepeHus,
¢byHIaMeHTalIbHbIE
NPUHIUIBI U
TEOPETUYECKHE

OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHHI,
TIOJIOKEHUSI U METOJIBI BBICIIICH
MaTEeMaTHUKH, METOJIbI (hopMalTh3aIun
MPUKJIAHBIX 33714, BO3HUKAIOIINX B X0JI€
npo¢eCCHOHATBHON IEATETLHOCTH




OCHOBBI (DU3UKH,
TEOPETUYECKOUN
MEXaHUKH,
TUApPAaBJIUKH,
UMEIOLIIE
OTHOUIICHHUC K
TEXHUYECKOMY
00CITy>)KBaHUIO
BO3/IyIIHBIX CYJIOB

OIIK-4 Coocoben

HOHUMATb
IPUHLIMIIBI paOOTHI
COBPEMEHHBIX
Obmenpodeccruonanbubie | HHPOPMAITMOHHBIX OIIK-4.3.1 3HaTh anropuTMsbl pelICHUs
KOMIIETEHIIUU TEXHOJIOTUH 1 IPUKJIAJHBIX U HH)XEHEPHBIX 3a/1a4

HCIIOJIb30BATh UX
JUTSL pEUICHUS 3a1a4
poQeCCHOHAIBHON
JIeSITeIIbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunnmHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
W3YYCHUHU B BBICIIICH IIKOJIE KAKUX -JIM0O JUCIIUILINH.
3HaHuUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, HUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
Marematuka. Teopust BEpOSITHOCTEW U MaTEMAaTUYECKAsl CTATUCTHKA

3. O0beM u TpyI0eMKOCTb JTUCIUILINHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUTMHE (M pachpelelIeHne dTO TPYJOEMKOCTH IO CEMEeCTpaM) MPEICTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

Bi yuc6Hoi paoTs! Beero TpynoemMKoCTs 10 ceMecTpam
Nel No2
1 2 3 4
Oowan mpyooemKocmup oucyunIuHbl, 9/ 324 5/ 180 4/ 144
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npakTuueckue/ceMunapckue 3ansatus (113), 16 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac)
KypcoBoi npoekTt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 18 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 274 155 119
Buo npomesicymounoit ammecmayuu’ 3auer, 5 JK3.
K3.,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3.
K3 F*) OK3.




* o
HpI/IMeanI/Ie . KaHJIUJATCKUHU 3K3aMCH

4. CopeprkaHue JUCLUIUIMHBI
4.1. PacnpexneneHue TpyJI0EMKOCTH JUCLUILIMHBEI IO pa3JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMIIIMHBI U UX TPYILOEMKOCTb IIPUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Pazfiensl, TeMbI AUCIUTTHHBL Jlexunn | 113 (C3) | JIP KII CPC
’ (gac) (gac) (gac) (dac) | (uac)
Cewmectp 1
Pasnen 1. Teopus npenenos 2 2 50
Paznen 2. lnddepennnansaoe ncurucacHue 2 2 50
Paznen 3. HterpanbHoe UCUUCICHUE 4 4 55
Hroro B cemectpe 8 8 155
Cemectp 2
Pazgen 4. OyHKIINK HECKONBKUX TIEPEMEHHBIX 4 4 40
Paznmen 5. luddepenunanpabie ypaBHEHUS 2 2 40
Paznen 6. Psapl 2 2 39
Hroro B cemectpe: 8 8 119
Hroro 16 16 0 0 274

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0yJaroIMMHUCS  OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIWMH, CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1A TEITbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3fesioB U TeM JIEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIe 4.

Ta6J'H/II_Ia 4 — CO,I[C JKaHHUC pa3ZiCJIOB U TCM JICKHMOHHOI'O NUKJIa
HOMep pa3aciia HazBanue u COACPIKAHUC PA3JACIIOB U TEM JICKIIHOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 351eMeHTapHbIe QYHKINU. YHCIIOBbIE MHOKECTBA.
Tema 1.2. Ilpeaen pyHKIMHU IPH HEOTPAHUUEHHOM POCTE apryMEHTA.

1 TeopeMsl 0 npezenax.

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempeprlBHOCTh. 3ameuaTenbHbBIE
MpeaeIibl

Tewma 2.1. Onpenenenue npousBoaHoi. Ee reomerpuueckuii u
MeXaHUYecKui cMblci. Tabiuia npou3BOJHBIX, YacTh 1.

Tewma 2.2. IlpaBuna nuddepeniupoBanus. [IponsBoaHas ClIoxHOMU
¢byHKIMHU, TpoU3BOAHAsA 00paTHON (yHKIMHU. Tabiuia npou3BOAHBIX,
2 qacTh 2 .

Tema 2.3. IIpon3BOIHBIE BBICIIMX MOPAIKOB. Teopemsbl O
i depeHIpyeMbIX YHKIHUSX.
Tema 2.4. Tlpasuno Jlonutans. @opmyna Teisopa.

Tema 2.5. luddepenuman ¢pynkuuu nepporo nopsaka. Auddepennnanst
BBICIITNX TOPSIIKOB.




Tewma 2.6. ccnenoBanue QyHKITUH C ITOMOIIBIO TPOU3BOTHBIX

Tema 3.1. IlepBooOpaznasi. Heonpenenennsiii unterpan. Cpoiicta
HEOIPEIeIEHHOTO NHTErpasa

Tewma 3.2. Tabnuna uaTerpanoB. MeTo 1 3aHECEHHS T10]T 3HAK
muddepennmana. MeTox 3aMeHbI TIEPEMEHHON UHTETPUPOBAHUS

Tema 3.3. MHTerpupoBanue no yactsaM. MiHTerpupoBanue panuoHaaIbHbIX
BBIPAYKCHMUIA.

Tema 3.4. InTerpupoBaHue TPUrOHOMETPUUECKUX BbIPAKEHUM

Tewma 3.5. Onpenenenuplii unTerpan. OnpeaeneHue U CBOMCTBa.

Tewma 3.6. nTerpan ¢ nepeMeHHbIM BepxHUM mnpenenom. Gopmyna
Herorona- JleiiOauna

Tewma 3.7. HecoOcTBEHHBIC HHTETPAJIBI

Tewma 3.8. IIpunokeHus: onpeeIeHHOro HHTerpaia (2 yaca)

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

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIBKUX MIEPEMCHHBIX.
(HYactublie npousBoanbie. Juddepennman. [IpouzBoanas cioxHoM
¢bynkun. YacTHbIe MPOU3BOIHBIE BHICHINX TOpsaaKoB. @opmyia Teitnopa)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Tema 5.1. luddepennmanbupie ypaBHeHHsI IEpBOro nopsiaka. OCHOBHBIE
nousatus. luddepeHnnansapie ypaBHEHHS C Pa3IeIITIONIMHCS
nepemeHHbIMU. OHOpOAHbIE MU depeHIaTbHbIE YpaBHEHUS [IEPBOTO
OpsJIKA.

Tema 5.2.

5 . JIuneiinvie nuddepeHanbHble ypaBHEHUS [IEPBOTO MOPSIKA.
VYpasaenne bepuymm. AuddepeHnnanbabie ypaBHEHUS BBICIITUX
MOPSAJIKOB, JOMYCKAIOIINE MOHIKEHUE TOPSAKA.

Tema 5.3. JIuneitnsle ogHOpoAHBIE AU(PepeHIInaNbHbIE YpaBHEHUS C
MOCTOSIHHBIMU K03 puuinenTamu. JInHeliHble HEOJHOPOAHbIE
muddepeHnranbHble ypaBHEHHS BBICIINX HOPSIIKOB.

Tema 6.1. Hucnossie psasl. OCHOBHbIE onpeienenus. Psibl ¢
MoJIOKUTEIbHBIMU wiieHamMu. [Ipu3naku [lanamb6epa u Komm

Tema 6.2. Heo6xoaumsiit npusHak. [Ipuznaku cpaBHeHUs. IHTEerpaabHbIN
npusHak Komm.

Tema 6.3. 3HakoniepeMeHHbI€ psi/ibl. AOCOTIOTHAS U YCIOBHAS CXOIUMOCTH
6 CaoiicTBa abcomoTHO cxoaaumxcs paaoB. [Ipusnak Jleitoauma

Tema 6.4. ®ynkuuonanbHble psiibl. ObgacTh cxoauMocTU. PaBHOMepHas
cxoaumocTh. CteneHHble psaabl. THTepBan cXoauMocTH

Tema 6.5. CBoiicTBa CXOAAIIUXCS CTENEHHBIX PSJIOB

Tema 6.6. Psaaer Teinopa u Makiiopena

Tema 6.7. Pag @ypbe neprognueckoit GyHKIUU

Tema 6.8. Psg @ypbe ueTHOM 1 HEUeTHOH PyHKITNH

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

TeMpl MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

Tpynoem
-KOCTb,
(dac)

N3 Hux
MpaKkTHye
CKOH
IIOJrOTOB
KH, (4ac)

Ne
pasznena
JIACIIUII-

JIMHBI

Cemectp 1

IIpenesnsr
palOHaIbHBIX
BBIPAKCHUM Ha
0OECKOHEUHOCTH U B
TOYKE.

Pemenune 3anau

OKBUBAJICHTHBIE
OECKOHEUYHO MaJble.
Yucno e.

Pemenune 3anau

[IpounsBoHsIE.
[IpaBuna
G depeHIMPOBAHS

Pemenne 3agau

[Tpou3sBoHas CIOXKHON
byHKUIUN

Pemenne 3agau

Tabnuyunoe
WHTETPUPOBAHUE

Pemenne 3agau

Bnecenune nox 3Hak
nuddepennmana

Pemenne 3agau

3aMeHa epeMEHHOM.
HuTterpupoBanue o
JacTsIM

Pemenne 3agau

WNurerpupoBanue
palloHaIBHBIX

byHKIMI

Pemenune 3agau

2 cemecTp

YacTtHbie ITPONU3BOJHBIC

Pemenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICHIMX IOPSIKOB

Pemenue 3amau

11

OkeTpeMyM (QyHKIHH
HECKOJIBKUX
IepPEMEHHBIX

Pemenue 3agau

12

Pemenue

b hepeHIaTbHBIX
YpaBHEHUH MTEPBOTO
nopsiaka. Oouue u
YaCTHBIC PEIICHUS.
Astonomusie 1Y, IV ¢
pa3JieNIeHHbIMU U C
pa3aeNaoIUMUCS
MepeMEHHBIMH.
Pemienne oqHOpOAHBIX
Y nepBoro nopsiaka u
Y xoTopble MOKHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemenue 3amau

13

JIunelinbie

Pemenue 3amau




nuddepeHnranbHbIe
ypaBHEHUS TIEPBOTO
nopsiika. YpaBHEHUs
bepnymum
Huddepennmanpapie
YpaBHEHHUS B MOJIHBIX
nuddepeHmmanax.
WHuTerpupyromui
MHO>KUTEb.

14

Huddepenunanbuoie
YpaBHEHHS BBICIITHX
TIOPSITIKOB,
JIOITYCKAFOTIINE
MOHIDKEHUE TTOPSIIKA
Jluneiinbie
HEOJHOPOIHbIC
nuddepeHraIbHbIC
YpaBHEHHUS C
MIOCTOSTHHBIMU
KodpUITMEeHTAMH

Pemtenue 3amay 1

15

Psanwl ¢
M0JIOKUTEIbHBIMU
yneHamu. [Ipuznaku
JHanam6epa u Komm
3HaKoNepeMEeHHbIE
psaasl. HeoOxoaumblit
MPU3HAK U MPU3HAKI
CPaBHEHHSI.

Pemtenue 3amau 2

16

Crenennsle psaabl Pagsl
Tennopa nu MaxkiopeHa.
Psansr Oypoe.

Pemrenne 3amau 2

Bceero: 68

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTsb,
(uac)

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs

4.5. KypcoBoe npoeKkTHpoBaHHE/ BBHITIOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEICHBI B Ta0IUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSITEIHbHOM pabOTHI M €€ TPYA0EMKOCTh

By camocrositenbHOM paboThI B‘CIZEO’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
M3ydeHne TeopeTHIecKoro MaTepuana 90 50 40
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY) %0 >0 40
Homamnaee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOU 94 55 39
arrectanuu (I1A)
Bcero: | 274 155 119

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTICUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSITeNbHOM paboThl 00ydaroluXxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI NTpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpadudeckas ccpuika KomunyectBo
URL agpec IK3EMILISIPOB B
o6ubnuoreke
(xpome
ANIEKTPOHHBIX
9K3EMILISPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 MHTETpalibHOE ucuucienus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpu, - 1996. - 416 c.
517 [Muckynos H.C. luddhepennmansrnoe u 145
1134 MHTErpajbHOE HCUHCIIeHue: yueoHoe nocodue. T. 2/
H. C. ITuckynos. - U3a. crep. - M.: UnTterpan-Ilpecc,
1998. - 544 c.
517 [MuckynoB H. C. uddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
IS CTyAeHTOB BTy30B M.: MuTerpan-IIpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHUK 331249 110 KypCy 165
b50 MaTeMaTHYeCKOTo aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3j., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricias maremaruka. Psaapl: yaue6Hoe ocobue / HO. 167
I'96 A. I'yeman, C. I1. TlomeiTkul, A. O. CmupaoB; C.-




[Terep6. roc. yH-T a3poOKOCM. MPUOOPOCTPOCHHUS. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenromnbr I'.M. OcCHOBBI MATEMATHYECKOTO 9BC Jlanp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBbI MAaTEMaTHYECKOTO OBbC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IlerepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | C6opHuk 3aga4 M0 MaTeMaTHYECKOMY aHaIn3y. Tom OBC Jlanp
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. JuddepenimpyeMoctsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
COopHUK 3a/1a4 IO MAaTEeMaTHYECKOMY aHaau3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaasr: yueb. mocodue / JI.JI.
com/book/2227 | Kyapssues [u ap.]. - Mocksa : dusmariur, 2009. -
504 c.
http://e.lanbook.c | Bangua K.B. Maremarnueckuii ananus. / K.B. OBC Jlaus
om/book/74580 | Banaun, B.H. Banuisikos, A.B. Pykocyes. - M.
®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | ananmuza. / A.®. bepmant, U.I'. Apamanosuu. - CII6.:
Jlans, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MaTreMaTH4ecKOMY aHAIH3Y. - ObC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3nmo6una C.B. Maremarudeckuii aHa 3 B 33a4ax u ObC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3nobuna, JI.H. [Tocuriensckasl.
- M. : ®usmarnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. Maremaruueckuii ananus. / E. B. ObC Jlanb
com/book/147557 | bypkosa, O. A. lllymepuna. - Kpacnosipck: Cu6l'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YAK 517.9 3unrep A.A., Makaposa M.B. [ludpdepenunansHeie 100
ypaBHeHUs: yueb. nocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'YAII, 2014.- 56c.
YK 517.9 Maxkaposa M.B., [TombiTkun C.1I1. [Ipumenenue 50
T depeHIMaNbHBIX YPaBHEHUH 1S peLIeHUs
NPUKIIAJHBIX 33/1a4: yueb.-meTtoa. nocodue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniranbHbie ypaBHEHUS / 3bC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. I'epman, T.B. Myparosa. —
MI'TY um. H.3. baymana, 2004. (Cep. MaTtemaTtuka
B TEXHMUYECKOM yHUBepcutete; Boin. VII).
https://e.lanbook. | YKab6xo, A. I1. Tuddepeninansabie ypaBHEHUS U 3bC Jlanb
com/book/211928 | ycroitunBocTh: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmwxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.
7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»
[Mepeuenn IIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «VHTepHEeT», HEOOXOMUMBIX IS OCBOCHUS TUCIMILIMHBI

npuBeieH B Tabuie 9.


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

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu « HTepHeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHUECKUI OPTaT
http://mathhelpplanet.com/ Marematnueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYECHHS, HCHOIB3YeMOT0 NpPHU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpoIecca M0 JUCHUILIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHs nporpaMMHOT0 00€CIICUCHIS
Ne /i HanmenoBanme
1. Microsoft Windows
2. Microsoft Office
3. MathType
4, Wolfram Mathematica

8.2. IlepeucHb UH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIMH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

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

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

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

JIekuMoHHAs ayUTOpUs

AymuTopus Ui NpaKTUYECKUX 3aHATUI

10. OueHouHbIe cpecTBa IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIH
10.1. CocTaB OIEHOYHBIX CPEIACTBJISA TPOBEACHHS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IIPOBEACHUS TPOMEKYTOUHOH aTTeCTaIluu

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

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.



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

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(OPMHUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Ol1ieHKa KOMIIETEHITNH .
XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
5-0auibHas IIKaIa
— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ IPOrPAMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
COTIHO — OMUPAsICh HAa 3HAHHWS OCHOBHOM W JIOTIOJIHUTEIBbHOU JIATEPATYPBI,
GATTCHON TECHO MPUBSA3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUICCKOM
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHas, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPhL;
«XOpOTION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE; 5
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
«GaYTEHO»
HAIPABIICHUS;
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TTOHSITHH.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYNIECTBY M3JIaracT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATYPhL;
— JIOIYyCKaeT HECYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
GAUTeHON — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM IPUMCHEHWUU 3HAHHMA
HaTPABIICHUS;
— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEIBHOM YacTH TPOrPaMMHOTO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
«HEYJIOBJIETBOPUTEIILHOY .
«HE 3ATICHOY paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HaIPaBIICHUY; )
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOXKEHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIBHBIE 3a/IaHUS WJIH HHBIE MAaTEPHUATIBL.
Bompocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

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

Ne Kon
[Tepeuens BompocoB (3a7au) A SK3aMeHa
1/ WHJIUKATOpa
Cemectp Nel
1. | Ipenen pynkuuu. Beruncienue npenesnos. VK-1.¥.2

1. Beruucnuts npenen lim ﬂ OIIK-1.3.1

¥—+po X +2x—8

OTtBet: 3




2. Berumcmats npezen lim :\_—_

=3 &XT —/XTa

Otser: 8/5

. 3" —dx—
3. Bprumcauts npegen lim ———
x—oo &X7 TaX—a

Otser: 3/2
x"+x+6

4. Beruucnuts npegen lim ————

x—3 Ix~—Bx—3

Ortser: - 5/7

5. Bbaucnuts npeaen lim —

x—pa  OX IX

OTBeT: 0eCKOHEYHOCTH

[E]

- -

6. Bbruaucnuts npexen lim ———

== TK 2x+8

Ortger: -3/6 = -1/2

7. Boruucourts npegen lim =

X~ 00

3

o= T '
X FRTY

2x~+h5x—12

OTBeT: 0€CKOHEYHOCTH

8. Brrumcauts npemen lim —

x—2 x-+Ix—8

Otser: 7/6

9. Bbraucnuts npeaen lim ——

x—oa N —7x+12

OTBeT: 0€CKOHEYHOCTH

10. Beraucauts npeaen lim ———

Otget: 8/5

Kakue u3 MMPEACTABJIICHHBIX HUKC MMPEACIIOB MOT'YT OBITh BEIYUCIICHEI

METOJIOM JIEJIEHUsI Ha OOJIBIIYIO CTETIEHb IEPEMEHHbIX ?

. 3x“—5x
a) lim——
x—0 x°+2x

b) lim =t _:\_E

c)

d)

3 2
. x —2x"—x+12
e) lim ———

x—oo  IX“—Tx+2

Otsert: a), C), €)

VK-1.B.2
OIlK-4.3.1

Kakas ¢yHK1Ms Ha3bIBaeTCsl HEMIPEPBIBHOM B TOUKE Xo?
OtBer: ®ynkuus f(X) Ha3pIBaeTCsl HeMPEPHIBHOW B TOYKE X0, €CJIH
OHA ONpe/eIeHA B HEKOTOPOH OKPECTHOCTH 3TOM TOYKH X0 U

lim £(x) = f(x,)

VK-2.3.1

YeMy paBHa CyMMa KOHEYHOT'O YMCIia OECKOHEYHO MaJbIX (PYHKIUI?
OtBer: CyMMa KOHEYHOI'0 YHCJIA 0eCKOHEYHO MaJIbIX (PyHKuMi —

VK-2.3.1




3T0 QPYHKIMSA 0ECKOHEYHO MaJiasi

Teno aBIKeTcs MO0 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B
MOMeHT BpeMeHH t =17 3anumure HoOMep BEpHOTO OTBETA.

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

VK-1.3.1

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

Otser: 2x + 4% [n4

2) Bepno nu yrBepkacHue: «I[Ipou3BoHas CyMMBI IBYX
muddepeHupyemMbIx GyHKIUN paBHa CyMMeE IPOU3BOHBIX ATHX
¢bynkuuity. OTBET apryMeHTHpyiTe.

OTtBer:
IIpaBuna qud¢gepeHUNPOBaAHUSA MOTYT ObITH 3aIIHCAHBI:

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

N

. (U)EV(X))'=u' (X):V'(X)

- (UG V()= ()-v(X)+u(x)v' ()

[ o

w

®opmyJia Ne4 kak pa3 u o3HauaeT, uTo «[IpousBognasi cymMmmblI 1ByX

aupepeHunpyeMbix GyHKIMIA paBHA CyMMe POU3BOAHBIX I THX
GyHKIMI».

YK-1.B.2
OIIK-1.3.1

1) BerunciuTe MpOM3BOAHYIO QyHKIMK ¥ = ¥~ + 4°

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

2) Bepno mu yrBepxkaceHue: «I[Ipon3BoaHas NpoU3BEICHUS IBYX

g depeHnpyeMbIX GyHKINN paBHA MIPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKUUI». OTBET apryMeHTUpYiiTe.

OTBeT: yTBep:KAeHHE HEBEPHO.
IIpaBnia qpud¢epeHnpoBaHust MOTYT OBITH 3alIMCAHBI:
. (C-u(x))'=C-u'(x)

N

- (UX)RV(X))' =u"(X)£V'(X)
- (U()-v (X)) =" (x)-v(X)+u(x)-v'(x)

| f e 1 Lad—ulx)vix

4. () Zulel

w

®opmyaa Ne3 —3t10 GopmyJia AJis1 BBIYMCIEHUS MPOU3BOIHOI
npousBeleHus ABYX 1u(pdepeHunpyeMbIX pyHKIHI, OHA He
COOTBETCTBYET NMPUBEACHHOMY B YTBEPKAECHHH TEKCTY.

VYK-1.B.2

Haiinute popmyny ¢ omubOkoil. ApryMeHTHUpYHUTE CBOM OTBET.

YK-2.3.1
OIIK-1.B.1




1. (C-u(x))'=C-u'(x)
2. (U()Ev(X))'=u'(X):V'(X)
3. (U(x)-v(x))'=u’(x)-+-v'(x)

wl u '| wl w

OtBer: omuoOka B popmyJie Ne3. 1o npaBuny quddepeHunupoBanus

npousBeAeHus ABYyX AU depeHuupyemMbiX QyHKIUI MPOU3BOAHAA

NMPoU3BeeHUsI BbIUncaseTcs no gopmy.ie:
(u(x)-v(x))"=u’(x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepennmpopanus. [I[ponsBoaHas CI0KHON (YHKIIHH.
3ananue 1.
1) Haiinure nmpon3BoHy0 QYHKIIUH

v =5cos(7+8x) + V7x—8

OTtBer:
3

7 _3

—40sin(7 + 8x) + n (7x—8) ¢+

2) HazoBute kakoe-11u00 1udpoBoe cpeacTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CHyHTE Balll BHIOOD.

OtBet: K ungpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JUISl pelieHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valiee 00J1b10i HA0op
MaTeMaTu4ecKuX GyHKIU B TOM YHCJIECHCTEMY KOMNbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3anganue 2.

1) Haiiaute npou3BoIHYIO (YHKIIMH
y = 5cos(5+ 2x) #In(5x— 2)
OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2Zx) * >

5x—-2

2) HazoBute kakoe-nu6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust gaHHoM 3agaun. OOOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh IPUMEHEHbI
JUIS pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKIKYaIiee 00/1b110ii HAO0P
MaTeMAaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OPUEHTUPOBAHHYIO HA NMOJATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

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

OTtBeT:

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



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

—24

S
cos” [(7T+4x

eIn(7x— 4) + 6tg(7 + 4x) * ;—_4

(In(7x— 4))?
2) HazoBwute kakoe-1u00 1U(ppoBOe CPEACTBO, MPUMEHHUMOE IS
peureHus qaHHou 3aqadn. OO0CHyHTE BaIl BBIOOP.

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh IPUMEHEHbI
JUIsl pelieHusl JaHHoM 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecriedueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTUu4ecKuX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
JOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

Samanue 4.

1) HaiimuTe npou3BoaHyO (PyHKIHH
v =4/ 2 — 6sin(7 + 4x)
Orser:

1
£ (—24)cos(7 + 4x)
2,/2 —6s5in(7 + 4x)
2) HazoBute kakoe-nu60 uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.

OtBer: K undpoBbiM cpeacTBam, KOTOpblie MOI'YT ObITH IPUMEHEHbI
JUIsl pelleHus JaHHoi 3agaum oTHocuTest Wolfram Mathematica-
nporpamMMHoe odecrieueHue, BKJI0UYamwmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajIredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

3ananue 5.
1) Haiiaute npou3BOIHYIO (PYHKIIMH

v = 5cos(3 +4x) + log,(3x— 4)

Orser:

3

(3x— 4)In4
2) Hazoure kakoe-m160 nuppoBoe CpeAcTBO, IPUMEHUMOE IS
pelieHus faHHOM 3anaun. O60CcHYiiTe Bai BEIOOP.

—20sin(3 +4x) +

OtBet: K undpoBsiM cpeacrBam, KOTOpbie MOTYT ObITh PUMEHEHbI
JJISI pellieHus JaHHoM 3a1aun oTHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrneyeHue, BKJIOYammee 00J1b110il Hadop
MaTeMaTU4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajare0Opbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTUBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.

[IpoBepbTe SABIAETCS M BBIpAKEHUE YK-2.3.1
L« (—24)cos(7 + 4x) OITK-1.3.1

2,/2—6Bgin(T+4

HPOU3BOIHOM QyHKUMHU v = /2 — 6sin(7 + 4x) ? OTBET 00OCHYMHTE.
OTBeT: BbIpa:keHHe SIBJISIETCS MPOU3BOAHOM 1J151 PYHKIMHU, YTOOBI
3T0 000CHOBATH MOKHO B3ITh IIPOU3BOIHYIO OT



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

v =42 — 6sin(7 + 4x) WM BLIYHCIUTH HeoNpeaeeHHbIi

HHTerpaJj

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

11.

3anummTe ypaBHEHHE KacaTelbHol K rpaduxy QyHKmun y=x° - 2
B €ro TOYKe ¢ adcmuccon Xo= 1
OrBer: y=3x-4

VK-2.3.1

12.

B kaxoii TOuKe ypaBHEHHE KacaTebHOM K rpaduky GpyHKIUH y=X° -2
nMeet Bua y=3x-4

OtBer: Xo=1

3amada MOKeET OBITh perieHa 1Byms criocodbamu. O6ocHyiTe 00a
criocoba pereHusl.

Otgert: IlepBblii C1IOCO0 OCHOBAH HA ONpe/leJIEeHUN KACaTeJIbHOH K
rpaduxy pyHKUMH — ITO o0masi Touka rpadpuka GyHKUMU U

NPSAMOI, IBJISIOIIEHCH KACATEJIbHOM, T.e. HY’)KHO PeIIUTh CUCTEMY
Ly =x3-2
aBHEHMH |-
P y=3x—4
IIpu BTOPOM cnioco0e penieHusi, HeOOX0AMMO CPABHUTH 0011Iee

ypaBHeHHe KacaTeabHoil ¥ = y(x,) + ¥ ‘(XU.:I (x— x5) my=3x-4

VK-13.1

13.

ITycts B Touke (Xo, Yo) mepecekarorcs ase kpusbie Y=f(X) u y=g(x). Ooe
byukun Y=f(X) u y=g(X) ©MeroT Mpou3BOAHbIE B TOUKE (X0, Yo). Uemy
PaBEH yroj MeXay KpUBbIMU?
OtBer: Yriom ¢ mexxkay kpubimu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3BIBAETCS YIoJI MEKAY KAcaTeIbHBIMH K MPSMbIM,

g lxg ) —F (xp

NMPOBEJACHHBIMH B TOYKe (X0, Yo) H tg(e) = 1+F (xg )’ (g

VK-1.3.2

14.

[TycTh monokeHue TOYKH NMpu e€ ABUKEHUU 3a1aércs GyHkueit S=S(t),
rae t — BpeMmsi. YeMy paBHa CKOPOCTh TOYKHU? BhIMuimTe HOMEp BEpHOTO
YTBEPIKICHHSI.

a) CkopocTh TOYKH paBHA NPOM3BOIHON (pyHKIN S(t)

a) CKOpOCTh TOUKH paBHA BTOPOU MPon3BOAHON (yHKImH S(t)

b) Ckopocts Touku paBHa auddepenimany Gynkuuu S(t)

OrBer: a)

YK-2.3.1

15.

[Mycte ¢pynkuus y = f(x) 3anana Ha uaTepBaie (a, b). Hazoure ycnoBue
yObiBaHus GyHknuu y = f(x) Ha unTepsae (a, b).

OtBet: Ecin npousBognas pynkuuu y = f(X) orpunarenbHa 1jas
BCEX X U3 HHTepBaJja (3, b), To pyHKuus yobIBaeT Ha 3TOM
HHTEpBaJIe.

YK-1.3.2

16.

[Tycte ¢pynkuus y = f(x) 3amana Ha uatepsaie (a, b). HazoBure ycnoBue
BBINMYKJIOCTH BBepX (yHKIMH y = f(X) Ha uHTepBaje (a, b).
OrtBet: Ecain BTOpasi npou3BoaHas gyHkuuu y = f(x) orpuuareinbna

YK-1.3.2




JJI BCEX X M3 HHTepBaJia (a, b), To pyHKIMs BHIMYK/1a BBEPX HA
TOM HMHTepBaJe.

17.

[Tycts Gynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBure yciosue
BOTHYTOCTH (BBINYKIOCTH BHU3) QyHKIMHK y = f(X) Ha mHTEpBaje (a, b).
OrtBer: Eciamn BTopasi npousBoaHasi pynkuuu y = f(X)
MOJIOKUTEILHA UIS BCeX X M3 mHTepBaJa (a, b), To pynkuus
BOTHYTA (BBINYKJIa BHH3) HA 3TOM HHTEpBaJe.

VK-1.3.2

18.

[Tycts nuddepenuupyemas pynkuus y = f(X) 3ajana Ha UHTEpBaje

(a, b).

W3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonHas pyHkuum y
= f(x) paBHa Hy0. Kakux JaHHBIX HE XBaTaeT, YTOOBI YTBEPXKAATh, YTO
B 9TOU TOYKE (DYHKIIUS UMEET MAKCUMYM?

Orser: B Toukax 3KkcTpeMyMa Ha uHTepBaJe (a, b) mpoussognan
byukuum y = f(x) paBHa HyJ110 (He00X0UMOE YCJI0BHE). ITA TOUKA
MOKeT OBbITh TOYKOIl MAKCUMYyMa, MUHUMYMA WJIM Ieperuda
rpaduka ¢pyakuun. [[s Toro, 4Todbl B TOUKE ObLIT MAKCHUMYM,
Npou3BoaHast (yHKIHMH J0KHA MEHATh 3HAK C IUII0CAa HA MUHYC.

VK-2.B.2
OIIK-4.3.1

19.

Kakas npsmMas auHMs Ha3bIBa€TCS aCUMITOTOM rpaduka QyHKIMH
y=f(x)?

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

YK-1.3.2

20.

BepHo JIK, 9YTO BBIPAKCHUC

1n

xz+4+5

L b

—_—

SBnstercst petenneM [ (5x® — 2x* 4+ v x 3
TpuBeuTe NBa CIIOCO6A PENIEHHS.
OTEeT: BhIpaXkeHHE

5
5 Z
5.4_2,3
4 3

J (5x% —2x" + {?jdx

dx ? OtBeT 0bOCHYITE.

L

i =
toxt+ 5 siBJIsieTCS peleHneM

JIJ1s1 0TBETA HA 3TOT BONMPOC MOKHO B3ATH HHTErPaJ
i . = 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*—=—x"+-xT+C
= 3 5
, 5

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

5B o4 2
T.€. —x' ——Xx
4 3

Bropoii BapuanT PeleHust: B3STE NPOH3BOHYI0 OT
5 2
51 2,3
4 3

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

Z =
+oaz+ 5, MPOM3BO/IHASI PABHA NOJAMHTETrPAJIbLHOM

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

YK-2.3.1

21.

1. Boluucauth HeonmpeaenEHHbIN HHTETpa:

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




o

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
N
= 3

b n

x4+ C

LIS

2. BvrunciauThs HeonpeneaEHHBIN HHTETPAT:

i

J (Vx?+3x3 -5

4:_3]|d;(
Vi
OTtBerT:

3 3 L

—x3 + E;r“ —20x++C

5

3. BwrunciauThs HeonpeneaEHHBIN HHTETPAT:

-

J iV,

E‘f.
OTBeT:

3 8 671

—x3i+—x6+C

8 7

4. BbluncnuTh HeolpeaeaEHHbIA HHTETpall:

Yelx

P T ¥ -
X — vVx-©
J x3

OTtBeT:

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

5. BbraucnauTs HEonpenenEHHbII UHTerpal:

-

J cos(4x — 7)dx
Ortser:

1
—sin(4x—7)+C
4

22.

MeTobl MHTETPUPOBAHUS: METO/I BHECEHHUS O] 3HaK 1u(depeHuana

Y METOJ1 3aMEHBI IEPEMEHHONW NHTEIPUPOBAHHSI.

1. Bribepure METOJ MHTETPUPOBAHMS U BHIYUCIUTE UHTErPal.
YKaXkuTe KaKkOd METOJ UHTETPUPOBAHMS IIPUMEHSIIN:

J“ 2xdx
YVt L3
OTtBeT:
2Jx2+3+C
MO)KeT 6I)IT]) le/[MeHeH KaK ME€TOJA BHECECHUH 110/ 3BHAK

Au(ppepeHnnana TaK U MeTOJ 3aMeHbI IIepeMeHH O
HHTErpUpOBaHMusl.

2. BLI6epI/ITC MCTOJ UHTCTPUPOBAHUA U BBIYUCIIUTC UHTCTPAJIL.

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




VYKaxuTe Kakoll METO1 MHTETPUPOBAHUS TPUMEHSIIH:

M dxdx
J x*4+1
OTtBeT:
2arctg(x®)+ C
MoaxeT ObITh IPMMEHEH KAK MeTO/l BHECEHHS MO/l 3HAK

AU(ppepeHnnana TaK U MeTO/ 3aMeHbI IlepeMeHH O
HHTErPUPOBAHMNS.

3. Bribepure MeTO MHTETPUPOBAHUS M BHIUMCINTE UHTETPAIL.
VYKaKuTe KaKO! METOJ HHTEIrPUPOBAHUS IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 .
—;cﬂs[x“ +3)+cC

=

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

4. BsibepuTe METOA HHTETPUPOBAHUS U BHIUMCIUTE UHTETpaJl.
VYKaxkute Kakoi METOJ HHTETPUPOBAHUSI IPUMEHSIIN:

dx
J Vxcos?(Vx)
OTtBeT:
2tg(Vx)+C
Mo:keT ObITH MPUMEHEH METOA 3aMeHbI epeMeHHOi
HHTErPHUPOBAHHUS.

5. BriGepurte MeTO MHTETPUPOBAHUS M BBIYMCINUTE HHTETPAIL.
YKaKuTe Kakoil MeTOJ HHTErPUPOBAHUS TPUMEHSLITH:
OTtBeT:

[ dx
v
—2ln|4 — x| + ¢

Mo:keT ObITH IPMMEHEH METO/] 3aMeHbI NepeMeHHOMH
UHTErPHUPOBAHUS.

23.

Samanue 1.

1) BLI‘II/ICJ'II/ITB, IMPUMCHUB MCTOA UHTCTPUPOBAHUS 11O YaCTAM:

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBute kakoe-mub60 1U(POBOE CPEACTBO, MPUMEHHMOE IS
penieHus qaHHou 3agaun. OO0CHYyiiTe BaIll BBIOOP.

OTtBet:
K uudpoBsiM cpencrBam, KOTOpble MOTYT ObITh NMPUMEHEHbI ISt
pemieHusi aaHHoM 3agaum  otHocutcss  Wolfram Mathematica-

YK-2.V.1
VK-2.V.3
OIIK-1.3.1




nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTH4eCKUX (PYHKIOMH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue 2.
1) Bprauciuth, MpUMEHHB METOJT MHTETPUPOBAHHUS 110 YACTSIM:
[(x +1)e*dx

Oreer: (x +1)je* —e* + C
2) HasoBure Kakoe-n1u00 mH(GPOBOE CPEACTBO, MPHUMEHUMOE IS
peurenus qaHHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBeT:
K mudpoBbiM cpeacTtBaM, KOTOpble MOTYT OBITh NMPUMEHEHBI IS
pelieHusi AaHHOM 3agauyd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4eCKMX (PYHKUHH B TOM 4YMCJIie CHCTEMY KOMIbIOTEPHOIi
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.
3aganue 3.

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

Otser: 0,5x* (Inx—0,5) + C
2) HasoBure Kakoe-a1u00 HH(GPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust JaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBsiM cpeacTtBam, KOTOpble MOTYT ObITh MPUMEHEHBI IS
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaOmee 00/b1I0I  HaOOp
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJIECHCTEMY KOMIbITEPHOH
airedpbl, OPMEHTHPOBAHHYK) HA NOATOTOBKY HWHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.
3amanue 4.

1) BeruncinuTh, NPpUMEHUB METOJ HUHTEIPUPOBAHUS 110 YACTSM:
_'|,': * ginrdx

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

OtBet:
K uundpoBbiM cpeacrBamM, KOTOPbIe MOTYT ObITh IPUMEHEHBI LIS
peulenus 1aHHoM 3aaaun otHocuTcst Wolfram Mathematica-
nporpamMMHoe odecrnieueHue, BKJIOYammee 00J1b110ii Hadop
MareMaTu4ecKuXx GyHKUU B TOM YUCJIe CUCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPMEHTUPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

24,

3ananue 1.

1) BbluuciInTe ONPEICICHHBIA HHTETPAT:

YK-2.¥.3
OIIK-1.B.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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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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=

J ax

0

OtBet: 2
2) HazoBute kakoe-1n00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
peureHus qaHHou 3agadn. OO60CHYITE Ball BEIOOP.

OTtBet:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NMPUMEHEHbI JIsl
pelieHusi aHHOM 3agauyd  oTHocuTcsa Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKHX (PYHKUHMH B TOM 4YHCJEe CHCTEMY KOMIbIOTEPHOIi
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

3agaHue 2.

1) BbluuciInTE ONPEICICHHBIN HHTETPA:

1

J 2dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust JaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OtBet:
K uudpoBbsiM cpeacTtBamM, KOTOPble MOTYT ObITh NPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4eckuX (yHKUMHA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI) HA TMOArOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMPOBOXKIEHUEM.

3anganue 3.

1) BbluuciInTE ONPEICICHHBIA HHTETPA:

3

J xdx

-

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

OTger:
K mudpoBbIM cpeacrBamM, KOTOpble MOIYT ObITh NPUMEHEHBI AJIs
pemieHusi aaHHOW 3axaum  otHocutcss Wolfram Mathematica-
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nporpaMMHoe o0ecnedeHMe, BKJKOYawinee O00JbmIOH HaOoOp
MaTeMaTH4eCKUX (PYHKIOMH B TOM YHCJIE CHCTEMY KOMIbIOTEPHOIl
ajareOpbl, OPUEHTHPOBAHHYI0 HA MOATOTOBKY WMHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YaJIbHBIM CONPOBOMXKIECHHEM.

3amanue 4.

1) BeruucnuTe onpeaeacHHbI HHTErpa:

0

J 3

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-1n00 nuppoBOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHBI JJIsI
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HCJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0 HA TOATOTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3aganue 5.

1) BblunciIUTE ONPEICICHHBIA HHTETPA:

1

[ean

-1

Oteer: e-e?
2) Ha3zoBute kakoe-11u60 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbsiM cpeacrBaM, KOTOpble MOI'YT ObITh NMPHUMEHEHBI JJIsI
pelieHusi AaHHOM 3agauyd  oTtHocuTcss Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJIOYawilee O00JbIIOH Hadop
MaTeMAaTHYeCKUX (PYHKIMH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HAa MOATNOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.

25.

1. IlpounTerpupyiite TPUrOHOMETPUUECKYIO () YHKIIHIO

( cosx dx

YK-2.¥.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

OtBer: 0,5

2. llpouHTEerpupyiTe TPUTOHOMETPHUUECKYIO (DYHKITUIO
( cosx dx

Otger: 0
3. TlpouHTerpupyiTe TPUrOHOMETPHUUECKYIO (DYHKITUIO

|r cos 2x dx

OtBer:0,25
4. TIpowHTErpupyiTe TPUTOHOMETPUIECKYIO (PYHKIINIO

|r siny dx

OtBer: 2

5. IIpounTerpupyiite TPUrOHOMETPUIECKYIO (DYHKIIHIO

( sinx dx

Otsert: 1
Cemectp Ne2
26. | Kakas pyHkiuss =z = f(x; V) Ha3bIBa€TCSA HEMPEPHIBHOM B TOUKE VYK-1.3.2
My (x0;¥p)?
Oter: ®ynkuust = = f(x; V] Ha3bIBaeTCs HEMPEPHIBHOI B TOYKE
My(x4; vy ), ecin OHA omIpeaesieHa B ITOI TOYKe U HEKOTOPOii ee
OKPECTHOCTH, UMeeT Mpe/eJ i 1'1?1:! f(M) maToT npenen papeH
3HA4YeHMI0 (PYHKIMHU Z B TOUKe M .3
27. | Kaxas u3 hopmymn cooTBeTcTBYeT Auddepenuuany GpyHkimun y=e><? YK-2.3.1
a) dy=2e?*dx OIlIK-1.3.1
b) dy=e*dx
c) dy=2e*dx
OrBer: a)
28. | YacTHble IpOU3BOIHBIE YK-1.¥.2
= d=
1. Haiinure yacTHbIE MPOU3BOJIHBIE —— U — (QYHKIUU
dx = By OIIK-1.B.1

_ sin(3+8x —7y)

2 _:L.S-I..._

cos(3+8x—Ty)+8(2—x

r -
|E—_1'J_1.' |

&

'1_1.- Nt sin(3+8x—T¥ Ex"'_'l.' !

OTtBeT:




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

(2 — x3y7)2
o dz  dz
2. Hailinure 9acTHBIC MPOU3BOIHBIC e e byHKIIIHN
sin(3 + 2x — 5y)
z= ;
2 — x':},-?
c:rs":ﬂ—E‘,x—E}':'sZ[Z—x'}}"' |+ zin(3+2x—5y :'4.1'3}"'
OTtBeT: 1 7%
|2—x ¥ |
—cos(3+2x—5y) *5(2— x*y") + sin(3+ 2x— 5y)7x*y*
(2 —x*y7)?

o dz A=
3. Haiinure yacTHBIE IPOU3BOAHBIE b GyHKIIHH
L

_ sin(1+4x —3y)

= -
3+ x2y7
cos(1+4x—3y)+4(3+x"y" - sin(1+4x—-3y)2xty"
OTBeT: - =T
|3+x"y" |
—cos(1+4x—3y) *3(3+ x%y") —sin(1+ 4x— 3y)7x*»"
(3 + x2y7)2

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

_ sin(7 +4x —7y)

z
3 — xE},Eu
o . :':rs":?—4.t'—?}':'s4l:3—4‘3}'5:I—siri':?—d-x—?}':'ﬂxz’}'b
TBeT: PG
—cos(7T+4x—Ty)+*7(3—xX*y®) +sin(7+ 4x— 7y)6x’y°
(3 — x3y5)2
8
5. Haiiaure 4acTHbIE MPOU3BOIHBIC ﬁ u Z—z byHKIIUU
sin(5 + 8x — 5y)
z= .
3 —x*y®
. ros(5+8x—5y)+8(3—x 9" )+ sinl5+8x—5y)ax’y"
Ortser: 3ty
—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x — 5y)6x*y°
(3 —x*y®)?

29.

BI:IHI/ICEITB yCJ'IOBI/Ie HpI/I KOTOpOM BBIpa)KeHI/IC
P(x,y,z)dx + Q(x,y,z)dy+R(x,y,z)dz

mpeacTaBisieT coboit muddepeniman HekoTopoit hyHkmuu U(X,y,z).

Ortser: J/laHHoe BbIpaeHue MpeacTaBJsieT co00ii nupdepennnan GyHKuun

VK-1.B.2
OIlK-4.3.1




u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHasi GpyHkuu u(X,y,z) mo
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.

30. | Kakas Touka Ha3pIBaeTCS TOUYKOM MakcuMyma QyHKImH = = f(x; V]9 YK-2.3.1
OtBer: Touka (x;;V;) HA3BIBAETCH TOYKOM MAKCHMYMA (PYHKIHH
z = f(x;v) , ecinm cymecTByeT TaKas 0 - OKPECTHOCTb TOYKH
(x5: V) M JJIsl BCEX TOUYEK (X; V), OTJIMYHBIX OT (X ;v ), U3 &-
OKPECTHOCTH TOYKH( X ; ¥y | BHINOJHSIETCS HEPABEHCTBO:
Fle;v) < flxgyg)

31. 1. Haiiti npou3BoaHYyIO QYHKIUU YK-2.V.1
flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo OIIK-1.B.1
HaInpaBIeHUIO K Touke M (2,6) OIIK-4.3.1

-2256 o
OTBeT: —
V26
2. Haiitn npou3BoaHyt0 QyHKIIUU
fle,v) = (7—x?+ 2y — x~*v¥)7 B rouke K(1,1) mo
HanpaplIeHUIO K Touke M (4, 3)
OTBer; —
V13
3. Haiitu npousBoanyto GyHKIIUU
fle,v) = (7—2x7+ 2y —x¥%™1)* B rouke K(1,1) no
HanpaslIeHUIO K Touke M (5,2)
OTBer: —=
L
4. Haiitu npou3BoJIHYIO (QYHKIIHMIO
Floe,v) = (11— 2x7 + 2v 7% — x¥y7)% B rouke K(1,1) no
HaIpaBJIeHHIO K Touke M (5,6)
o _—1520
TBET: — —
5. Haiitu npousBoaHyto QyHKIUU
Fle,y) = (5+4x 1t —2v% — 2x%y*)* B touke K(1,1) no
HaIpaBJIeHnIo K Touke M (2, 3)
-380
OTtBeT: —
V5
32. | ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa VK-1.3.2
nudepeHnupyeMoil pyHKIUU ABYX MepeMeHHbIX z = f(x;v).
Otser: Eciin B Touke N(xy: v, ) nuddepenuupyemas GpyHKuus
z = f(x; V) uMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOI
Touke paBubl Hy0 [, (x5;5) = 0, f', (xp;v,) = 0. Ir10 yeinoBue
Ha3bIBaeTCs He00XO0IUMBIM YCJI0BHEM IKCTPEMyMa.
33. | Kakoe ypaBHeHHe Ha3bIBaeTCs qUQPepeHIINaTbHBIM YpaBHEHHEM YK-2.3.1

IIEpPBOro nopsiaka?
OtBer: /(u¢gdepeHunaibHbIM  YyPAaBHEHHEM IEPBOr0  MOPSIAKA




Ha3bIBaeTCs ypaBHeHHUe, CBsA3bIBamollee X, Y u Y. OHO MoxkeT ObITh
3a1aHO B OJAHOI U3 ¢opm:
Fx,y,¥') =0,
y'=flxy)
M(x,y)dx + N(x,y)dy = 0.

34.

B kakom cinyuae pyukius y=¢(X,C) (wiu D(x, y, C) = 0), sBusercs
o01muM perienueM audGepeHIaIbHOr0 YpaBHEHUs TIEPBOro mopsiaka?
OTtBer: O0mUM pemieHueM (00IIUM MHTETPAJIOM)
nuddepeHINATLHOTO yPABHEHUS MIEPBOro MOPSAIKA HA3LIBAETCS
dyukuus y=¢(X,C) (nau ®(x, y, C) = 0), koTopan

a) AIBJIsIeTCs pellleHHeM YPaBHeHHUs NpH JodoM gonyctumom C;

0) Ji1000e pemeHne MOKeT ObITh MOJYYEHO U3 He€ MPU HEKOTOPOM

3HAYeHHH nocTossHHOH C.

YK-2.3.1

35.

SBnsiercs mu QyHKIyst X~ + ¥- — 2x = € 06LWIKM pelIeHHeM
nudpepeHuanLHOro ypapHeHus X+yy' = 1?

Otser: Indpepenuupyst ykazaHHYI0 HeIBHO 32JaHHYI0 (PyHKIHIO
x*+yvi—2x= C, mojryyaeM paBeHCTBO:2x + 2yvyv' — 2 =0, 710 ecTh
x+yy' =1

Na, pynknusa x° + y* — 2x = C apjasiercsi 00IIUM penIeHHeM
au(pdepeHINAIBHOIO YPABHEHUS.

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

36.

Haiinure obmue pemenus nuddepeHuaibHbIX YpaBHECHUH,
MpeJicTaBIeHHbIX HIKEe. HazoBuTe kakoe-mibo mudpoBoe cpescTro,

KOTOPOC MOXKCT OBITh MMPUMCHCHO AJIA pCIICHUS Z(aHHOﬁ 3aJa4du.
1

OtBer: y =In|x| + C

OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHECHBI
AJIA peme}mﬂ JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica

2. y' =2
- x
OtBer: ¥ =5In|x| + C
OI[HI/IM n3 III/I(])pOBbIX CpeacTB, KOTOPbLIE MOTYT 6I)ITL NMPUMCEHEHBI
AJIA pelIcHus IlaHHOi/i 3agavuu, OTHOCHUTCH
Wolfram I\/I?thematica
v

3. y =—

3x

OrBer: y = % In|lx| +C

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

OrBer: y =7 In|x| + €
OnHuM 13 nHQPOBHIX CPEICTB, KOTOPbIE MOTYT ObITH MPHUMEHEHbI

VK-2.V.3
OIIK-1.B.1




AJIA pelIcHus HaHHOﬁ 3adavui, OTHOCHUTCH

Wolfram Mathematica
3

5 y'==
a8
OrBer: y =3 In|x| + €
Onuum 13 nHGPOBHIX CPEIACTB, KOTOPbIE MOTYT OBITH MPHUMEHEHbI
JJISl peleHust TaHHOM 3212491, OTHOCHTCS
Wolfram Mathematica

6. y' =2
o x
OrBer: y =9In|x| + €
OL[HI/IM nu3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'lpI/IMEHeHBI
JUIs pelleHusl JaHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica
1. =2
o x
OtBer: ¥ = 12In|x| + C
OI[HI/IM nu3 III/I(])])OBBIX CpeacTB, KOTOPbIC MOFyT ﬁbITb l'lpI/IMeHeHLI
JUIsl pelieHusl JAaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica
2. y'=2
. -
OtBer: ¥ = 31In|x| + C
OnHum u3 nndpoBbIX CpeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBbI
AJI pelICcHUuA )IaHHOﬁ 3agavdu, OTHOCHUTCH
Wolfram Mathematica
3 '|.‘:|'|I = E
C) .
OrBer: y =17In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJIA pelIceHus JIaHHOﬁ 3adavu, OTHOCHUTCH
Wolfram Mathematica
r_ 27

4, yv' =

X

OrBer: Yy =27In|x| + C

OI{HI/IM nu3 III/I(])DOBBIX Cpe)ICTB, KOTOpI)Ie MOFyT 6bITb l'lpl/IMeHeH])I
AJIA pemeﬂnﬂ IlaHHOﬁ 3adavuu, OTHOCUTCH
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu HauanbHbix yenoBusix: Y(1)=2 , T.e. HaliquTe
yacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TTPEICTABICHHBIX
HUXE

5

3x

YK-2.3.1
YK-2.V.1
YK-2.¥V.3




OtBer: y = 1 In|x| +2

4, y' =

Bl e

OtBer: ¥y =7 In|x| + 2
5 ' =%

OrBer: ¥y =3 In|x| + 2
6. v =2
o) .

OtBer: ¥y =9 In|x| + 2
7. y' = i—'

OtBer: ¥y = 12In|x| + 2
8. y' =2

OtBer: ¥y =31In|x| + 2
9. y' ==

OrBer: ¥y =17In|x| + 2
27

OrBer: ¥y =27 In|x| + 2

38.

Beimmumure HOMCD I10a KOTOPBIM PACIIOJIOKCH PAd, AJIs1 KOTOPOT'O HE
BBITIOJIHACTCA HGO6XOI[PIMI>II>1 IMPpU3HAK CXOI[I/IMOCTI/I?

- n®+3
) Xt

n® +7
-3

2) Zn=1a

n? +4

3) ZI, 21"

n=13,2_2

- n?+3
4) Ximi

ne+1

Otser: 3)

YK-1.3.1

39.

Kakne IMPU3HAKKU UCCIICAO0OBAHNA HA CXOJAUMOCTD ITPUMCHSAIOT JJIA
YHCJIOBBIX PSJIOB C TOJOKUTEIbHBIMU YJICHAMU?
a) mpusHak /lanamGepa

b) npasmio JlonuTans
c) wmeroa Kpamepa
d) mpusnak Komu.

OrtBer: a), d)

VK-2.3.1

40.

Ecnu psa cxoauTcesi, TO 4TO MOKHO CKa3aTh 00 00IIeM YJIeHe STOTOo
pana?

Otger: Ecau psin cxoaurcsi, TO ero 001Mii YjieH 1, CTPEMUTCH K
HYJI0, T.e. lim 1, = 0.3T0 yrBep:KaeHHe Ha3bIBACTCs

7—+00

HEeO00XO0IMMbIM NMPU3HAKOM CXOAMMOCTH psifa. B yacTHocTH, ecian

VK-2.3.1
OIIK-1.V.1




001IMIi YJIEeH Ui, He CTPEMHTCS K HYJII0, TO Psii PACXOIUTCS.

41. | Ecnu oOmuii wiieH psija it,, He CTPEMHUTCS K HYJII0, 9YTO MOXHO VK-2.V.1
YTBEPKJIaTh O CXOJUMOCTH psia? OIIK-4.3.1
Otger: Ecam psig cxogurcs, TO ero 0011Mii YieH i, CTPEeMHUTCH K
HYJI0, T.€. [im 1, = 0. IT0 yrBep:KAeHHe Ha3bIBACTCS

—oa
He00X0AUMBbIM NMPU3HAKOM CXO0AMMOCTH psiia. B yacTHocTH, eciin
001IMI YJIeH 1i,, He CTPEMUTCS K HYJII0, TO PSi PACXOAUTCS.

42. | OOuwmii wieH psaa i, CTPEMHTCA K HyI0. JIOCTaATOYHO JIM 3TOTO s VYK-1.B.2
TOTO, YTOOBI YTBEPKAaTh, YTO TAHHBIN PSAA CXOAUTCS?

OtBet: Eciin psix cX0QUTCS1, TO €ro 00IIUIA YIeH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 9T0 yTBep:KAeHHe HA3bIBAeTCH
n—*oo
HEeO0X0AUMBbIM MPU3HAKOM CXOIMMOCTH Psi/ia, HO OHO He SABJIsSIeTCS
AOCTATOYHBIM JIJIf1 TOT0, YTOOBI YTBEPKIAATh, 4TO psia cxoaurcs. T.e.
PSiT MOKET OBITh KaK CXOIAIIMUMCSH, TAK U PACXOASIIIIUMCS.
43, w51 VK-1.B.2
n=13,2_5
HccnenoBath JaHHBIN P HA CXOAMMOCTh. BeiOepuTe MeTo I
HCCIIEIOBAHUS U3 CIIHCKA:
a) HHTerpaibHbIi IPU3HAK CXOAMMOCTH
b) HeoOxoaumpblii NpU3HAK CXOAHUMOCTH
c) Ilpusnak Komu
d) Tlpusnak Jlamambepa
OTtBer: Psaj pacxoauTcs, He BLINOJIHAETCS HE00X0UMBIH
npusHak — b)
- [1n—5 2" -
44. 1. HccnenoBaTb CXOAUMOCTB psijia 25— | — 2 — YK-1.V.2
Lom+2)3 YK-2.V.1
OTBeT: cX0auTCA OIK-1.Y.1
- [4n 3)8n
2. HccnenoBaTb CXOMAUMOCTB psijia 25— | — - yr=
n=1(g; g,
OTBeT: cxoauTCsa
. [(1n—3 2
3. HUccnenoBath CXOAUMOCTD psijia 27, _—“"t,
BT (Br—a)e”
OTBeT: cxoauTCcs
. [4n i
4. HccnenoBath CXOIMMOCTD PAfA 2oe ) ————
n=1" 170
OTtBeT: pacxoaurcs
- [In+3 41
5. HccnenoBath CXOOUMOCTD psifia 2o, l—:'_,
v | Im+&)5"
OTBeT: cxoauTCcAa
45, VK-2.B.2

1) HccnenoBath CXOQUMOCTb PAAA 2.

(ln—-5
-

L5 W]

=1 (Em+




OTBeT: cxoauTco
2) Kakoii npusnak Bel ucnonb3oBaiu. O00CHY#TE CBOI BBIOOD.

o

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

fi—roa O

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

46.

— (an
1) HccnenoBaTh CXOAUMOCTD PAfa 2 ) ————
" |7

OTtBeT: pacxoaurcs
2) Kakoii npusnak Bel ucnonb3oBaiu. O00CHY#TE CBOI BBIOOD.

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

cxoautcs. HeoO0xoaumplii Npu3HAK, NPU3HAKN CPABHEHUSA U

VK-2.3.1

47.

I[aJIaMﬁepa HE MMO3BOJAIT OTBCTUTH HA BOIIPOC 3alaHUS.

[1m+3 4"

1) HccnenoBath CXOAMMOCTD PAfa oo T
n=1\1nr 20

T

OTBeT: cx0auTCA
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPHUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKinee 00JbIIOH Hadop
MaTeMaTu4ecKuX (GYHKIUA B TOM 4HC/ie CHCTEMY KOMIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY HMHTEPAKTUBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

YK-2.¥.3
VK-1.V.2
YK-2.V.1

48.

[IycTh 1aH 3HaKOYEpENYIOLIUICS P E::: 1 U,. Ecmm psn,
COCTaBJICHHBIN U3 a0COMIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOKHO
CKa3aThb 0 3HaKouepeayrouiemcs psaae? Beidbepure BepHbIi OTBET.

a) Psgcxomurcs

b) Psin pacxomutcs

C) Psn cxoautcst abCOTIOTHO

OrtBer: C)

VK-2.3.1

49,

Ecnun abconroTHbIE BETMYUHBI YWICHOB 3HAKOYEPETYIOIIETrocs psia
2-, U, YOBIBAIOT U OOIIMIA YIeH PsAa CTPEMUTCS K HYIIIO, TO UTO
MOKHO CKa3aTh O CXOJUMOCTH psiia? Bribepute BepHBIi OTBET.

a) Psaa cxomures

b) Psn pacxomutcs
C) Psax cxomutcst abCOTOTHO

OrtBer: a)

VK-2.3.1
OIIK-1.V¥.1

50.

Crenennsle psaasl. IHTEpBan U paguyc CXOAUMOCTH.

1. Haiiti 065acTh CXOMUMOCTH psiia

VK-1.V.2
VK-2.3.1



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

oa

E xr:=l_x_x-_..._x-‘:_...

n=0
Oreer: (—1;1)

2. Haiitu paguyc cXoauMOCTH psiaa
Z(Erj” =1+2x+4x*+ 4 2"x" + -
n=>0

OtBer: R=0,5
3. Haiitu paguyc cxoaumocTu psaa

3 (500" = 1455 + 2557 4 o 57" 4
=0

OtBer: R=0,2
4. Haiitu pagnyc cXoAuMOCTH psa
- (—=1)"(3x)" _ 3x (3:(): (—1)"(3x)"
n+1 B 2 3 n+1

n=0

1
OTBeT: R = 3

5. O61acTBIO CXOJAMMOCTH Psiaa

oo

Z Clx—a)"=C+C(x—a)+Clx—a)* ++C (x—a) ..
n=0
SBnsiercst unTepBai (2; 4). Haliqute ero paanyc cXoJuMOCTH.
OtBet: R=1
51. | CreneHHOM Al 2 =g @, X " CXOAUTCA B TOUKE Xo.UTO MOKHO VK-1.3.2
yTBEPKAAaTh 00 aOCOTIOTHOM CXOUMOCTH ATOTO Psijia B KaXKAOW U3 OIIK-4.3.1
TOYeK X, TAKHX, uTo|x| = |x,|?
Ortger: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJII0THO CXOUTCH B KAXKI0H TOUKe X, AJIsl KOTOPOii lac| < |ag).
JTO yTBep K/JAeHHe Ha3bIBaeTCsl TeopeMoil AdeJs.
52. VK-1.¥.2
1. PasnoxuTh MHOTOUNEH f(x) = —x® —10x* —30x —31 ppsax | ONK-1.V.1
Telinopa B OKpeCTHOCTH TOUKH ¥ = —2
OTtBeT:

flx)=—-3—-2(x+2)—4(x+2)"— (x+2)°

2. Pasnoxwuts MuorOwieH f(x) = —x° —2x~+5x—1 B pan
Teiinopa B OKpeCTHOCTH TOUkH * = 1

OTBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxutb MHOrOunen f(x) = —2x°+ 14x~—25x +12 B
psn Teiinopa B OKpECTHOCTH TOUKH ¥ = 2




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

4. Paznoxuts MHOrowten f(x) = —2x*—2x7+7x +13 Bpan
Teilsopa B OKpECTHOCTH TOUKH ¥ = —1

OTtBer:
f(x)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Paznoxuts MHOTOWIeH f(x) = —2x° —7x" —x +9 Bpsn
Teinopa B OKpECTHOCTH TOUKH ¥ = —2
OTser:
flx)=—-1+3(x+2)+5(x+2)*—2(x+2)*

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnwuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTHPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuna 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS] KyPCOBOM PabOTEHI

Ne /it .
KypCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOSKTUPOBAHMUSI/BBITTOIHEHUS

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

BOHpOCLI AJid - IIPOBECACHUA HpOMe)KYTOHHOﬁ arrecrtaiun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TIepedeHb BOITPOCOB ISl TECTOB

No
Kog
o/ [TpumepHBIil mEpedeHb BOMPOCOB JJIsl TECTOB WHAUKATO
m pa
TunoBoi BapuaHT TECTOB
1 cemectp
1. | Boruucnure 1) 1 YK-1.3.2
npeen 2) 3 YK-2.V.1
. 3x2 4+ 2x — ¥3) 1,5
ML e ) T
OTtBer: 3)

2. | Toukoit 1) 6 YK-1.V.2
pa3pbiBa 2) 2 OIIK-
byHKIIT 3) 1 2.3.1
v x—3 4) 4
) (_:(:—3],!1;11_:( OTtBeT: 3)




SABIIACTCS TOYKA

3. | [IpousBoanas 1) 2x-4%Ind VK-2.V.1
GyHKIUM 2) 2x-41
y=x-4% 3) x-4%(2+ x)
paBHa 4) x-47(2 + xln4)

OTtBert: 4)

4. | Abcmucca 1) 8 YK-1.Y.2
JKCTpEeMyMa 2) 05
byHKIIIH 3 1
v=8—x"+x |4) -05
paBHa Otger: 2)

5. | Borunciure 1) ———+ VK-1.V.2
HHTErpaj arctgx

- dx 2) Inlarctgx| +C
J El + x? :lﬂ.l‘L"I'g:;%) a m'r'-:-g:x tC
1
4) arctgx v
Otser: 1)

6. | Beruncnure 1) 0,5(3-8x)°(-8) VK-2.V.1
MIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKUIUM
y=(3-8x)%° 3) 0,8 (3-8x)°°(-8)

4) 0,5 (3-8x)°8 (-8)
Otser: 1)

7. | Berunciure 1) y =251 VK-2.V.1
NPOU3BOJHYIO | 2) y = e™*

BTOPOTO 3) v=75e"1 OIIK-
nopsijKa 4) 25 23.1
ynximn Ortger: 3)

y = g5 1

8. | ObparHoit 1) v=x° VK-2.3.1
bynkmmeiino | 2) =
OTHOIIIEHHIO K N
byHKIIIHN 3) y= 1]?.'?

g 4) v=eg"
Otser: 3)
SIBISICTCS
byHKIHSA

9. | IlepBas 1) cxopocTh M3MeHeHHs] PYHKIIMH YK-2.3.1
IIPOU3BOHAS 2) wHampaieHue QyHKIUU OIlIK-
byHKIIUN 3) npuparieHue QyHKIUH 1.3.1
IIOKa3bIBACT. 4) npupamenne aprymenTa dhyHKIHM

Otger: 1)

10.| Auddepenunan | 1) oTHOIIEHUIO MpUpaIIeHUst QYHKIUH K MPUPAIICHHIO YK-2.3.1

(GyHKIIMN paBeH aprymMeHTa
2) TPOW3BEICHUIO MPHUPALICHUS (PYHKIIMU Ha TIPHPAICHAE
apryMeHTa

3) mpou3BeIeHUI0 MPOM3BOIHON HA MPHPAIIEHHE
aprymenra




4) mpHpaIIeHUIO apryMEHTa
OTtBet: 3)

11.| Beraucnure 1) 1 YK-1.¥.2
YHCII0 TOYEK 2) 2 YK-2.V.1
pa3pbiBa 3) 3
byHKIIHH 4) 0
v = x + 2| Orser: 3)
T (x4 3 (- 40
12.| Beruncianre 1) 0 YK-1.3.1
npezaen 2) 9
 sin®3x 3) 3
lim — 4 1
Ortser: 2)
13.| YpaBHenue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOM K | 2) v =4x + 3
rpaduxy 3) y=2x—5
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €r0 TOYKE C
abcuuccoit
Xo= 1 umeer Bug
14.| Boruncnure 1) 0 YK-1.V.2
3HAYCHHE 2) -1
HPOU3BOHOM 3) 3
BTOPOTO 4) -4
HopsIAKa OrtBert: 4)
byHKIIIHN
v =sin2x + 4x
B TOUKE ¥ = —
15.| MHOXkecTBO 1) _Ysin3dx —tcos3x L C VK-2.3.1
TepBOOOPa3HBIX ) 1’
byrKIT 2) 3xsin3x + Jros3x +C
flx) = —xcos(3 ©3) 3xsin3x — §CGSSX +C
MMCCT BT 4) 3xsin3x + 9cos3x + C
Otser: 1) -
16.| Boruncaure 1) VK-2.V.1
UHTErpai OIIK-
[ dx 1.3.1
J xinx 2)
3)

4)




2)

OtBet: 3)
17.| Eciu k 1) v|“f;- ,d: _ VK-2.V.1
OnpeeIeHHOMY e OIlK-
MHTErpayy 2) 6 [FEE 1.V.1
B dx Y1 e+
Jl \."JL' T ;\,‘.'I_-'l.' 3) -JJ. I
MPUMEHHUTD 2 5ae
[I0JICTAHOBKY 4) 6], T2
x = t% 10 OH
IpUMET BUJ OTtBert: 4)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
110 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMEHT OtBet: 4)
BpemeHu t=1
paBHa
19.| Vkaxure 1) Xusinx VK-2.3.1
byHKIHH, 2) X utg2x
KOTOpbIE 3) Xwu COoS2x
SBIISIOTCSI 4) X u sin2x
SKkBUBaJIEHTHBl | OTBeT: 1)
MU 1ipu x — 0
20.| Kakoe u3 Huxe | 1) oTHOIIEHHE TpUpalieHus QYHKIUU K TPUPAIICHUIO YK-2.3.1
MIEPEYUCIICHHBIX | apryMeHTa
NPEUIOKEHUH | 2) OTHOIIEHHS (PYHKITMH K IPUPAILICHHIO apryMeHTa
ornpezaenser 3) oTHoIIEHKE TIpeena PYHKIUU K apTyMEHTY
MIPOU3BOTHYIO 4) mpeaes OTHOIIEHHSI PUPALIeHUsT PYHKIMH K
byHKIIHH NMpUPANIEHUIO APTYMEHTA
(korma Otset: 4)
MpHUpaIICHIE
aprymMeHTa
CTPEMHUTCS K
Hy10)?
2 cemecTp
1. | INonHsIi 1) 2x*ydx + 3x ydy VK-1.¥.2
nuddepenuan 2) 3x*yidx+ 2x*ydy OIlK-
GyHKIIN 3) 3x’ydx + 2x ydy 2.3.1
z = x%y* 4) 2x*y*dx + 3x ydy
PaBCH OTtger: 2)
2. | Ykaxure 1) Z7, L_ VK-2.V.1
CXOISIITHIACS o1
YHCIIOBOU PsijT 2) Zi= n
3) Tisi=
4) L




3. | Vkaxmnre 1) Z=, = (x—2)" VK-2.3.1
CTETICHHOU psiI, . -

UL KOTopoIr)O 2) Eijzl T (x =2 :I“
unrepsai (0;2) 3) L=y (x—1)"
ABJIAETCS 4) Xr- n(x+2)"
UHTEPBAIIOM OrtBert: 3)
CXOJINMOCTH.

4. | Ykaxute 1) 6 YK-1.¥.2
YaCTHYIO 2) 6xy
[IPOU3BOAHYIO 3) 6x
no v oyskuuu | 4) 3Fx*

JABYX OTtBert: 4)
MIEPEMCHHBIX
z = 3x%y

5. | Eciiu V- 5310 1) 2 YK-2.3.1
Ky0 co 2) 4 OIIK-
CTOPOHOM 3) 8 1.V.1
JUTAHBI 2 4) 16
eauHuIel, Toraa | Oreer: 3)

UHTErpal
fff, av
paBeH

6. | HeoOxomumbrii 1) T=, 3_‘? YK-1.3.1
MIPU3HAK w
CXOJUMOCTH HE 2) Lo —ia
BBITTOJIHEH TSI w5’
psma 3) Eri=l 3;!2 :2

4) I
Ortser: 3)

7. | Paccunraiite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2sin(5x+ 2y) OIIK-
MIPOU3BOJHYIO 3) cos(5x+ 2y) 1.3.1
9= 4) (5x + 2)cos(5x + 2y)
fl;YHKHHH Otger: 2)

z = cos(5x + 2y)

8. | Berunciure 1) 0 YK-1.3.2
MOBTOPHBIN 2) 1
UHTErpaj 3) 05
vlncl dy IE" dx 4) 01

OrtBer: 3)
9. | Haiigure 1) [4,0) YK-2.V.1
o0nacThb 2) (-3,0)
CXOAMMOCTH 3) (-2,0)
P R
e Otger: 1)

10.| Haitnure 1) 5 YK-2.V.1




3HaYEeHHE 2) 2
¢ynkuuum nByx | 3) 10
IIEPEMEHHBIX 4) 19
7z=2x-y+15 B OrtBert: 3)
touke A(-2,1)
11.| Haiigure 1) 2Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2cos(5x+ 2y)
IIPOU3BOJHYIO 3) cos(5x+ 2y)
Z—z 4) (5x + 2)cos(5x + 2y)
KIUU
?yj sin(5x + 2y Orser: 1)
12.| Jana (by}g(I_II/ISI 1) 1+ 3x— ;;{f VK-1.¥.2
flx) = e, 2) 14+ 3x+ 052 OIIK-
TOTrJia TIEpPBbIE 3) 1— 3x+ 9x° 2.3.1
TpH (OTJIUYHBIC 3 .
OT HyJIs) YiIEHa 4) 1+ 3xc+ 20
pazIoKeHUs
stoi pyakiuu | OTBet: 4)
B pan Teilsopa
B OKPECTHOCTH
TOYKU X5 =0
UMEIOT BUJ
13.| IToBTOpPHBIA 1) 0 YK-1.3.2
UHTErpal 2) 1 VK-1.V.2
3) 05
vlnf dx VI"; dy [d=) -1
paBen Ortser: 2)
14.| HeoOxoauMbIi 1) _lz_lﬂa_—E VK-2.3.1
IPU3HAK i
CXO/MMOCTH HE 2) Zi=1 i
BBITIOJIHEH TSI 3) T=,- > .
psna <
4 T2,
Otger: 1)
15.| Eciiu V-»5T10 1) 27 YK-2.3.1
Ky0 co 2) 9 OIIK-
CTOPOHO 3) 81 1.V.1
JUTMHBI 3 4) 16
eauHulel, Toraa | Oreer: 1)
UHTETpal
fif, av
paBeH
16.| Beruucnure 1) 0,2 YK-1.3.2
MIOBTOPHBIN 2) 0,3 OIIK-
UHTETpal 3) 0,25 1.3.1
plﬁcl dx plﬁf —ﬂ‘l 4) 05

oF

Otsert: 3) 0,25




17.| Haiigure 1) [0, 4) YK-2.V.1
o0acth 2) (0,3)
CXOJIUMOCTH 3) (0,2)
I R Y
e OtBet: 1)
18.| Beraucnure 1)4,5 YK-1.3.1
UHTETpal 2) 0,75
~1 . 2 . 1 3) 4
J.: dx Jl xydy | 4)2
Otger: 2)
19.| YactHas 1) 6 YK-2.3.1
MPOU3BOAHAS 2) 6xy
o x ¢pyuknun | 3) 6X
IBYX 4) 6x + 3x°
MePEMEHHBIX Otger: 2)
z = 3x°y
20.| 3naueHue 1) 15 YK-2.V.1
¢ynkuu aByx | 2) 20
IIEPEMEHHBIX 3) -15
7z=3x-2y+16 B 4) -20
touke A(1,2) Otser: 1)
paBHO
21. VYxaxute Tun AuddepeHnaibHoro ypaBHeHus YK-2.3.1
2x+1)y'+y=x:
OTBeTHI:
1) VYpaBHeHuE ¢ pa3ACISIOMIUMHUCS TEPEMEHHBIMH
2) JluHeiiHOe ypaBHEHHE
3) VYpasuenue bepruymm
4) YpaBHeHHE B MOJHBIX AuPepeHinanax
Otser: 2)
22. VYxaxute ob1ee peuienne qupdepeHnatbHOro YK-2.3.1
ypaBHenns (2x + 1)dy + y*dx = 0: OIlK-
1) y=2In[2x+ 1]+ C 1.V.1
2) vy =In|2x +C|
2
8) ¥= In|Zx+i|+C
4) y = 3In|x|
Otser: 3)
23. VYkaxute yactHOe pemieHue qudepeHnnanibHoro YK-2.3.1

YpaBHCHUA
v+ 2y =4, YIOBJIETBOPSAIOIIEE HAYAIILHOMY YCIIOBHIO
¥(0) = 5:

1) y=4e > +5

2) v=4—x

3) y=3e * +2

4) y=2e"+2

OTtBer: 3)




24, Cpenu nepedncieHHbIX TuddepeHaIbHbIX YpaBHEHHHA

YKOKHUTE YPABHEHUE C PA3ACIAIONIMMUCS IEPEMEHHBIMMU: YVK-2.3.1
1) (x*+y* +2x)dx + 2xydy = 0 OIIK-
2) (x*+y*)dx + 2xydy =0 1.V.1

3) (xy* +x)dx+(x*y—y)dy =10
4) (x*+y)dx —xdy=0

OTtBet: 3)

CucreMa OlLIEHHBAHUS TECTOBBIX 3a/IaHUM:

1 Tun) 3amanue KOMOMHUPOBAHHOTO THMA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBAHHUEM BbIOOpA CUMTAETCS BEPHBIM, €CJIH MPaBMWIbHO yKa3aHa nudpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIAaJIEHUE C BEPHBIM OTBETOM OlleHHBaeTcs 1 6ajioM, HEeBEpHBIA OTBET WIIM €r0 OTCYTCTBUE —
0 Gamnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJBKHUX BAapUAaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIe IPU BHIOOPE OTBETOB.
[TonHOE coBmageHNE C BEPHBIM OTBETOM OICHHBAETCs | OamioM, eciau JOMYIICHbI OMIMOKH MIIN
OTBeT OTCYTCTBYeT — 0 Oasios.

3 tum) 3amaHue 3aKpPBITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUSA (MO3ULMU U3 OIHOTO CTOJIOIA BEPHO COMOCTABJICHBI C
MO3ULIMSIMU Apyroro ctojiona). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — () 6ayioB

4 tumn) 3amaHue 3aKPBITOTO THIA HA YCTAHOBIIEHHE ITOCIEIOBATEIHLHOCTH CUUTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bci MocienoBaTenbHocTh mudp. IlonmHoe coBmaseHue ¢ BEPHBIM
OTBETOM OlleHUBaeTcs | Gayiom, eciiy JOMyIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIMAZAaeT C OSTAIOHHBIM 10 COACPKAHUIO W TONHOTE. lIpaBUIIBHBIN OTBET 3a 3amaHue
OlleHMBAaEeTCs B 3 Oasia, €Clii OMyIeHa OIHa OIMOKa \ HETOUYHOCTH \ OTBET NMPABUIIbHBIN, HO HE
HOJHBIH - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

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

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

Jluneiinas anreOpa

AHanutHueckas reoMCTpusl

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COAEpKaTcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00y4aroImuXcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCs 0 OCBOCHUIO JUCITUTUTHHBI




11.1. Meroauueckue ykazaHus A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYCHME JIEKIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ HpoOJIeMbl, JAaeT LEJbHOE INPEICTaBIEHUE O AUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

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

— MOSABJIECHHE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUIs CAMOCTOATENILHOM paboThI;

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

— HayyuTbCsd METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

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

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpalUMed CIaioB U
UCIOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuajia IpH HPOBEAEHUM KOPOTKHX JHUCKYCcCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIHOHHOTO MaTepuaIa:

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HNnmroctpupyromye npumMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHH

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
mpoiiecca, 3aKJIFOUArOIIasICs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C 1eJIbl0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPUECKOH JIEATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS Ui 00YUaIOIIErocs sIBIsieTCS MPUBUTHE 00yJatoIuMCs
YMEHHI W HABBIKOB MPAKTUYCCKON JIEATSIILHOCTH 110 U3ydaeMOU JTUCITUTUINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOCHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
IUCIUATUIHHEL,

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

— CBSI3aHHBIE C MOJIyY€HHEM HOBOW MH(POPMAIUH IMyTeM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrnieueHrne palMoHAIBHOTO COYETaH!sI KOJUICKTHBHOW U MHAUBUIyalbHOU (popM 00ydeHHs.



QyHKINUU TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTEJIbHAS;

— pa3BUBaIOILas;

—  BOCIIMTATEJIbHAsA.

[To xapakTepy BBINOJHSAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUYECKUM 3aHATHUSAM
NOpa3eIAI0TCA Ha!

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

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

— TBOPYECKHE, IOAXOI0B K PELICHUIO 3a1a4.

@OopMBI OpraHu3alyy NPAKTUYECKUX 3aHATHN:

- B UHTepakTUBHOH (QopMe (pelieHHe CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJIMPOBAHUIO PEATIBHBIX YCIOBUMN, TPYIIIOBbIE JUCKYCCHH);

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHal IMpernojaBaTens
MPUCYTCTBYIOIIUX CTYICHTOB. 3aTEM OOBSIBIISICTCS TEMa MPAKTUYSCKUX 3aHATHH.

[IpenogaBaTens 4MTaeT yCIOBHE 3a/Jaydl M IpeajiaraeT CTyIeHTaM CaMOCTOSTEIbHO
pelINTh 3a/1a4y, UCIOJB3Ysl 3HAHUS, MOJyUYEHHBIC CTYICHTOM Ha JieKnud. CTYIEHT, KOTOPBIN
MEPBBIM pElIni 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae ecinu CTYIAEHT MpaBUIBHO PEIIn
3a/aqy, OH moyrydaer 5 6ayuioB. Ecim cTymeHT pemiaeT 3ajady ¢ MOMOIIBIO MPermoaaBaTelis, TO
nonyyaer 4 Oamnma. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYAs OLEHKY
MOCEIIAeMOCTH) TIEPEeBOJATCS B OOHyCHl (kadectBO) or O mo 5 OammoB. Dtu OOHYCHI
n00aBISAIOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHTOBOM CHCTEMBI.

CryneHTaM BBIJAeTCsl JOMAITHEE 3aJlaHWe B BHJE 3a7a4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCs BBHIMOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPEToaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOyUeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTONIHEHUST CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHKUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TOMOTaeT TMOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBISIONIMMH  CAMOCTOSITENBHYIO  paboTy
00yJaronuxcst ABISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTNHE;

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

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTPUBAET KOHTPOJb KayecTBAa 3HAHUUI
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.



B Teuenume cemectpa B cucteme JIucTaHmuoHHOro oOyuenuss I'YAII B dopme
TECTUPOBAHUS TIPOBOJATCA JIBE IPOBEPOYHBIE pabOTBI MO PENICHHI0 3adad W OJIUH
TEOPETUYECKH Ompoc (IepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHKe BONMPOCOB» B
cucteMe JuCTaHOMOHHOTO o0OydeHus ['YAII), Ha mnpakTUYeCKUX 3aHATHIAX IPOBOISATCS
IPOBEPOUYHBIE PaOOTHI IO pasjiesiaM Kypca B MHUCbMEHHOW (opMe, pacCUMTaHHbIE KaK Ha LeJ0e
3aHATHE, TAaK U Ha €r0 4acTh.

Pe3ynpTaThl TEKyIIEero KOHTPOJS YCIIEBAEMOCTH OYAyT YUMTBIBATHCS MPH MPOBEICHUN
POMEXXYTOYHOH aTTecTaluy (IIPH UCHOIb30BaHUU OATbHO-PEHTHHIOBOW CHCTEMbI OIICHUBAHMS,
KaXIbIi BHJ KOHTPOJS OIEHHMBAETCS B Oaulax, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue yka3zaHus AJig OOy4YarOLIUXCs MO MPOXOKICHUIO MPOMEKYTOUHON
aTTECTALUU.

[IpomexyrouHas  arTectanus  oOydalolIuxcsi — MpeaycMaTpuBaeT  OLIEHHWBAaHUE
IPOMEXXYTOUYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0YyUYEHHS MO TUCHUIUIMHE. JK3aMeH — Gopma
OILICHKHU 3HAHUH, MOJTYYEHHBIX 00YYalOIIUMCS B MpOIecce M3YUYEHHUS BCEH JAMCUUIUIMHBI WIH €€
4acTH, HaBBIKOB CaMOCTOSITENIbHOM paOOThl, CIIOCOOHOCTH MPUMEHATh HX JUISl pElIeHUus
MPaKTUYECKUX 3aJa4. DK3aMeH, KaKk IPaBUjIo, IPOBOJUTCS B MEPHUO]] 3K3aAMEHALIMOHHON CECCUU
U 3aBEpILAETCSl ATTECTAL[MOHHON OLEHKOM «OTIMYHO», «XOPOLIOY», «YyIOBIETBOPUTEIILHO,
«HEYJIOBJIETBOPUTEIILHO.



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi






