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AHHOTaUs

HNucrunmaa «Marematuka. MareMaTHYecKHil aHaiu3» BXOJIUT B 00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOTPaMMy CICIHAIUTETA MO0 HAMIPABICHUIO TOITOTOBKU/
CIIELINATILHOCTHU 10.05.05 «be3onacHocTh HH(pOPMaITMOHHBIX TEXHOJIOTUN B
MIPABOOXPAHUTEILHON cdepe» HampaBieHHOCTH «OpraHm3anus W TEXHOJOTHH  3allUThI
nHpopmanuu (B nHOOPMAITMOHHBIX cucTeMax)». JluciumirHa peanusyercs kapeapon «Nely.

JlucuurinHa HareleHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITCTESHITUI:

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

OIIK-3 «Crioco6eH UCIoab30BaTh HEOOXOIUMbIE MATEMATHICCKUE METOIbI JIJIsl PEIICHUS
3a/1a4 MpoPEeCCHOHATBHON JAEITETLHOCTI)Y

ConepkaHnve  AUCHUIUIMHBI ~ OXBaTbIBa€T  KPYr  BONPOCOB,  CBSI3AHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpenogaBanue AUCHUIUIMHBI MPEIYCMATPUBACT CIEAYIONIHE (OPMBI OpPTaHU3AINH
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

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

OO6miasi TpyA0EMKOCTh OCBOEHUS JMCLUUILUIMHBI COCTaBIseT 7 3a4eTHBIX eIuHuIl, 252
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHHS POJIU MAaTEMAaTUKH B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKOM NeSTEIbHOCTH B U30paHHON CHEIUAIbHOCTH;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMHU. KOMIETeHIIMU U UHIUKATOPbI UX JOCTUKEHUS MPUBEACHHI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTOCTHKCHUS

Kon n
Kareropus (rpymnmna) Kon n HaumeHoBaHue HHIUKATOpa
HaVMEHOBaHUE
KOMIIETEHIIUH IOCTHIKEHUS KOMIIETEHIIUU
KOMIIETEHIIUHA
VYK-1.3.1 3HaTh METO/IbI KPUTUUECKOTO
aHaJan3a U CUCTEMHOTO OJAX0/1a
VK-1 Criocoben JIXON
VYK-1.3.2 3HaTh MeTOAMKH pa3paboTKu
OCYIIECTBIISITh . .
N CTpaTeruu JEeHCTBUM VIS BBISIBJICHUS U
KPUTHYECKHH aHAIIN3 o
peleHus: IpoOIEMHBIX CUTYaIUi
POOJIEMHBIX
YHuBepcanbHbIE . VK-1.Y.3 ymeTs BelpabaTbIiBaTh CTPATETUIO
CUTyalluii Ha OCHOBE N o .
KOMIIETEHIIUH JNEHCTBUM JIJIS1 PEIICHUS POOJIEMHON
CHUCTEMHOTO
CUTYaIHu
MoaX0/a,
VK-1.B.1 BnageTh HaBBIKAMU CHCTEMHOI'O U
BbIpa0aThIBaTh
. . | KPUTHYECKOTO MBIIUICHUS; METOAUKAMU
CTpaTeTHIO ICUCTBUI
MIOCTAaHOBKH 1IEJTH, OTPEICIICHHUS CIIOCOOOB
€€ JOCTHKEHUS
OIIK-3 Cnocoben
HCIIOJIL30BaTh
00IIIeHayYHBIE
yi OIIK-3.3.1 3HaTb OCHOBHBIE ITOHSITHS U
METO/IbI, 3aKOHEI
usuKH 3aKOHBI €CTECTBEHHBIX HAYK, METO/IbI
i N MaTeMaTH4YeCKOTO aHaJIu3a u
MaTEMAaTHYECKUI
MOJICIMPOBAHUS
Ob6mmenpodeccuonanpHble | anmapaT, METOIbI
OIIK-3.Y.2 ymeTb NpUMEHSATh METObI
KOMIIETEHIIUHA MOJICIIUPOBAHUS U
MaTeMaTH4YeCKOTO aHaJIu3a u
MIPOTHO3UPOBAHUS
MOJICIMPOBAHUS JIJIs1 000OCHOBAHUS
Pa3BUTHS TIPOLIECCOB . .
. NPUHSTUS PEIIeHUH B PO eCCHOHATBHON
U SIBJICHUH NIPU
ESITENLHOCTH
peIIeHnn
npodeccuoHaNbHBIX
3a1a4

2. Mecro nucnutuinHbE B cTpykType OI1
JucnunnuHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPHOOPETEHHBIX CTYACHTAMU MPH
M3YYEHUH B BBICIICH IIKOJIE KAKUX -TM0O0 TUCIIUTLIINH.
3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS IPU U3YYEHHUH APYTUX AUCHUTUINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKAs! CTATUCTUKA




3. O0BeM U TpyI0OEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeIe]ICHHe dTOW TPYJOEMKOCTH MO0 CEMeCTpaM) MPEICTABICHBI B

Tadymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILITHHbI

Bit yueGHoi paboTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nel Ne2
1 2 3 4

Oowasn mpyooemKochib OucCyunIuHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 136 68 68
B TOM YHCIJIE:

nexuu (JI), (gac) 68 34 34

npaktuyeckue/cemunapckue 3anarus  (I13), 34

68 34

(gac)

naboparopusie padbotsl (JIP), (dac)

KypcoBoi npoekt (padota) (KII, KP), (4ac)

9K3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (4ac) 26 22 4
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.

OK3.,

madd. 3ager, sk3amer (3auer, dudd. 3ad, JK3.
DK% OK3.

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI MO pa3/JesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUTIITUHBI U UX TPYAOEMKOCTh TPUBEJCHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI JUCITUITIMHBI Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (gac) | (4ac)
Cemectp 1
Paznen 1. Teopus npenenon 6 8 8
Pasnen 2. luddepeninaibHoe HCYUCICHUES 12 12 7
Pazgen 3. MHTerpanbHoe UCUUCICHUE 16 14 7
Htoro B cemecTpe 34 34 22
Cemectp 2
Paznen 4. OyHKUUU HECKOJIBKUX MEPEMEHHBIX 10 8 1
Paznen 5. luddepennnanpabie ypaBHEHUS 8 12 1
Paznen 6. Paanr 16 14 1
Hroro B cemectpe: 34 34 1
Hroro 68 68 0 0 4
[IpakTyueckass MNOATOTOBKA 3aKJIIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOydJaromMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢ Oy;ymien

po(heCCHOHATBHOMN eI TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATUH.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHN PUBEACHO B TaOIHUIIE 4.



Tabmuna 4 — CopeprkaHue pa3esoB U TEM JIGKIIMOHHOTO IIHUKJIA

Howmep paznena

Ha3Banue u comepxaHue pa3zeyioB U TeM JEKIIMOHHBIX 3aHATHN

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

Tewma 1.2. Ilpenen ¢yHKIUM MPU HEOTPAHUUESHHOM POCTE apryMEHTA.
Teopemsl o npeaenax. (2 yaca)

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
npezensl (2 yaca)

Tewma 2.1. Onpenenenue npousBoanoi. Ee reomerpuueckuit u
MEeXaHWYECKH cMbIC. Tabmuia mpou3BOAHBIX, YacTh 1. (2 gaca)

Tewma 2.2. IlpaBuna nuddepeniupobanus. [IponsBoaHas CloXHOMU
(dbyHKIMH, TPOU3BOIHAS 00paTHOHN GyHKIMU. Tadnia MpoOM3BOIHBIX,
yacTh 2 (2 yaca).

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAAKOB. Teopemsbl O
muddepeHmpyembx GyHKIuUAX. (2 yaca)

Tema 2.4. IpaBuio Jlonurans. ®opmyina Teiinopa. (2 yaca)

Tema 2.5. luddepenumnan ¢pynkunun nepsoro nopsiaka. Auddepernmanst
BBICIIUX MOPSAIKOB. (2 yaca)

Tewma 2.6. MccnenoBanue QyHKIUI C TOMOIIBIO TPOU3BOAHBIX (2 yaca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiit unterpan. Coiictsa
HeoMpeeIeHHOr0 HHTerpaia (2 yaca)

Tewma 3.2. Tabnuma uaTerpanoB. MeTo | 3aHECEHHSI IO 3HAK
muddepennmana. Meron 3aMeHbI IEPEMEHHON HHTETPUPOBaHUs (2 yaca)

Tema 3.3. aTerpupoBanue mo 4actsim. IHTErpupoBaHue pariioHAIbHBIX
BBIpaXEHHI. (2 "aca)

Tewma 3.4. IaTerpupoBaHre TPUTOHOMETPHUYECKUX BhIpaKeHUH (2 yaca)

Tema 3.5. Onpenenennsiii unrerpan. OnpeneneHue U cBoicTra. (2 yaca)

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM TipenenoM. Gopmyna
Hrrotona- Jleit6nuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE HHTETpAIIHI (2 Yaca)

Tewma 3.8. TlpunoxeHus: onpeeIeHHOTo HHTErpasia (2 yaca)

Tema 4.1 @yHKIMS HECKOTIBKUX MepeMeHHBIX. OCHOBHBIC TTOHSITHS.
HenpepsiBHOCTS. (2 "aca)

Tema 4.2. [luddepenumpoBanme GyHKIMHU HECKOIBKUX NEPEMEHHBIX.
(Yactubie nmpousBoanbie. Juddepeniuan. [IpouzBoanas cioxxHON
¢dbynkuun. YacTHbIe MPOU3BOIHBIE BRICIIUX TOpsAakoB. @opmyrna Teitnopa)
(4 gaca)

Tewma 4.3. VccnenoBanne pyHKIIMU HECKOJIBKUX NIEPEeMEHHBIX. (4 yaca)

Tema 5.1. luddepentmanbupie ypaBHeHHsI IepBOTO mopsiaka. OCHOBHBIC
noHsTus. {uddepennnanbable ypaBHEHHUS C pa3IeNsIOIIUMUCS
nepemeHHbIME. OHOpOAHbIE MU epeHIalbHbIE YPaBHEHUS [IEPBOTO
nopsiika. (4 Jaca)

Tema 5.2.

. Jluneitapie mudepeHaIbHbIC YPaBHEHHS ITIEPBOTO MTOPSIIKA.
VYpasuenne bepuymmm. uddepennnanbabie ypaBHEHUS BBICIINX
TTOPSIIKOB, JIOMTYCKAIOIINE MMOHMKEHUE TTopsiKa. (2 yaca)

Tewma 5.3. Jluneitasie ogHOpOAHBIE AU DEepeHITnaTbHbIE YPaBHEHUS C




MOCTOSIHHBIMU K03 puuinenTamu. JInHeiHble HEOHOPOAHbIE
mudQepeHranbHbIe YpaBHEHHS BHICIIUX HOPSAKOB. (2 yaca)

Tema 6.1. Hucnossie psasl. OCHOBHBIE onpeneneHus. Psbl ¢

MOJIOKUTEIBbHBIMH WiieHaMu. [Tpusnaku Jlamam6epa u Komm (2 gaca)

Tewma 6.2. HeoOxoaumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA
npusHak Komm. (2 gaca)

Tema 6.3. 3HakonepeMeHHbIE Psabl. AOCOTIOTHAS M YCIIOBHASI CXOAHMMOCTH

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

Tema 6.4. ®ynkimonanbHable psaabl. O0macTh cxoguMocT. PaBHOMEpHAs
cxonuMocTh. Crenennsie psiibl. MaTepBan cxoaumoctu (2 yaca)

Tema 6.5. CBolicTBa CXOASIIMXCS CTETIEHHBIX PsJIOB (2 yaca)

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

Tewma 6.7. Psang @ypre nepuoanueckoi pyHkiuu (2 gaca)

Tema 6.8. Psg @ypbe yeTHO# 1 HeueTHOH QyHKIUH (2 yaca)

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

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

W3 aux
No
Tpynoem | mpaktuye
Ne TeMbl IpaKTHYECKUX ®dopMBI IPAKTHUECKHUX N paszzena
. . -KOCTb, CKOH
/1 3aHATHH 3aHATHH JIACIIAII-
(gac) MOJITOTOB
JIMHBI
KM, (4ac)
Cemectp 1
IIpenenst
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 4 1
0ECKOHEUHOCTH U B
TOUYKE.
DKBUBAJICHTHEIE
2 OECKOHEUHO MaJIbIE. Pemenne 3amau 4 1
Yuco e.
IIpousBoaHsIE.
3 | [IpaBmia Pemenwne 3amau 4 2
JdepeHIMpoBaHus
ITpon3BogHAsA CIHOKHOM
4 p Pemenne 3amau 8 2
byHKIIMN
Tabnuunoe
5 Pemenne 3amau 2 3
WHTETPUPOBAHUE
BHecenne mmojt 3HaK
6 a Pemenne 3amau 2 3
g depeHimana
3ameHa IepeMEHHOM.
7 | NaTerpupoBanue o Pemenue 3amau 4 3
qacTsIM
HuTerpupoBanne
8 PHP Pemenne 3amau 4 3

patrOHaJIbHBIX




| dysxuwit

2 cemecTp

YacTHbie ITPONU3BOJIHBIC

Pemrenue 3amgau

10

YacTHble IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

OkcrpeMyM (QyHKITHH
HECKOJIBKHX
EePEMEHHBIX

Pemrenue 3amgau

12

Pemenue

g depeHIaTbEHBIX
ypaBHEHHUI MIEPBOTO
nopsiaka. Oomue u
YaCTHBIE PEICHHUS.
Astonomusie 1Y, 1Y ¢
pa3JiesIeHHbIMU U C

pa3 e OIIUMHUCS
MIEPEMEHHBIMU

Pemrenue 3amgau

13

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

Pemenue 3agau

14

JIuneitnbie
nuddepeHIraIbHbIC
YpaBHEHUS TIEPBOTO
nopsika. YpaBHEHUs
bepryim

Pemenue 3agau

15

Huddepennmanbapie
YPaBHEHHUS B MOJIHBIX
muddepeHmanax.
WNHTerpupyromuii
MHO>KUTENb.

Pemenue 3agau

16

Huddepennmanbabie
YpaBHEHUS BBICIINX
MOPSIIKOB,
JIOTMyCKarolue
MTOHWKEHHUE TIOPSIIKA

Pemenue 3amau

17

JIuneinbie
HEOJHOPOIHEIE
TuddepeHIaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
koddpurmenTamu

Pemenue 3agau

18

Psinpl ¢
MOJIOKUTETHHBIMH
yreHamu. [IpuzHaku
Hanamb6epa u Ko

Pemenue 3amau

19

Pane1 c
MOJOKUTETbHBIMU
YIeHAaMHU U
3HAKOIEPEMEHHBIE
psabl. HeoOxoaumblit

Pemenue 3amau




MPU3HAK U MPU3HAKI
CpaBHEHHS.
20 | CreneHHBIC psJIbI Pemenue 3amau 4 6
Psaner Teinopa u
21 | Maknopena. Pssr Pemenue 3amau 4 6
Dypse.
Bcero: 68
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmpl 1ab0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHUECKOH | pasjeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI

V4eOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOIHEHUE KypCOBOU pabOTHI

VY4eOHbIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IIPUBEEHBI B TadIuULE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboTh BICIZEO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana 9 5 1
nucuurnael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 7 6 1
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU 10 8 5
attectrauuu (ITA)
Bcero: 26 22 4

5. Ilepedyens yueOHO-METOIUIECKOTO 0OECTICUCHUS

JUIS CAMOCTOSITENIbHON PabOoThl 00y4aromuXCsl M0 JUCHUIUTMHE (MOAYIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHON paboThl 00YYaroImUXCsl yKa3aHbl B

ma. 7-11.




6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YIEOHBIX U3TAHUMN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Mudp/ bubnuorpadudeckas ccpuika KonunyectBo
URL anpec 9K3EMILISPOB B
o6ubianoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)
517 [TuckynoB H. C. Iuddepennumanpaoe u 159
1134 UHTETpalIbHOE cuncaeHus: yueonuk: B2 1., T. 1./
H. C. ITuckynos. - CII6.: Mudpwuin, - 1996. - 416 c.
o017 [Tuckynos H.C. luddepenunansnoe u 145
134 WHTErpaJIbHOE UCYHCIICHHE: YueOHoe mocodue. T. 2 /
H. C. ITuckynos. - U3a. crep. - M.: Unrterpan-Ilpecc,
1998. - 544 c.
517 [Tuckynos H. C. luddepennnanpaoe u 237
1134 UHTETpalibHOE ucuucienus: B 2 1.: yueGHOe mocobue
JUIs CTyAeHTOB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTUYeCKOro aHanusa: yueoHoe nocooue / I'. H.
bepman. - 22-¢ uz ., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricnirast maremaTuka. Psgpl: yaeoroe nmocoodue / FO. 167
I'96 A. I'yeman, C. I1. [TombiTkus, A. O. CMmupHOB; C.-
[Terep®. roc. yH-T a9pOKOCM. IPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'VAIIL 2015. - 77 c.
https://e.lanbook. | ®uxtenronsir .M. OCHOBbI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananu3za. B 2-x 1. Tom 1-b1ii - Cankr-IletepOypr:
Jlanb, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananusa. B 2-x TT. ToM 2-ii - Cankr-IletepOypr:
Jlans, 2008. - 464c.
https://e.lanbook. | CoopHuk 3ama4d MO MaTeMaTHYECKOMY aHau3y. Tom 3bC Jlanb
com/book/2226 | 1. IIpenen. HenpepsiBHOCTD. [nddepeHunpyeMocTsb
/ JI.J. KynpsiBues [u 1p.]. - MockBa : usmarnur,
2010. — 496 c.
COopHUK 327124 IO MaTeMaTHYeCKOMY aHau3y. Tom 3bC Jlanb
https://e.lanbook. | 2. UuTerpansl. Psjapr: yueb. mocodue / JI.JI.
com/book/2227 | Kynapssies [u ap.]. - Mocksa : ®uzmataut, 2009. -
504 c.
http://e.lanbook.c | Banguu K.B. Maremaruuecknii anamus. / K.B. 9BC Jlans
om/book/74580 | Bamaun, B.H. banuteikos, A.B. Pykocyes. - M.
@®JIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kpatkuii Kypc MareMaTu4eckoro 3BC Jlanb
om/book/2660 | anamuza. / A.®. bepmant, U.I'. Apamanosuu. - CII0.:
Jlanb, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MareMaTH4eCKOMY aHAIH3Y. - OBC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MareMarnyeckuii aHaius B 3aga4ax U 9BC Jlanb
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om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocumenbckas.
- M. : ®u3zmarnut, 2009. - 360 c.

bypkosa E. B. Matemarnueckuii ananus. / E. B. ObC Jlanp
Bypxoga, O. A. Illlymepuna. - Kpacnosipck: Cubdbl'y
nM. akagemuka M. @. PemeTnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. Jluddepenmansasie 100
ypaBHeHUs: y4ue0. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:I'VAII, 2014.- 56c.

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

Aradonos, C.A. ludpdepenunansubie ypaBHEHHS / OBbC Jlanb
C.A. Aradonos, A.JI. I'epman, T.B. Myparosa. —
MI'TY um. H.O. baymana, 2004. (Cep. MaremaTuka
B TeXHUYeCKOM yHUBepcurere; Boim. VII).

Kabxko, A. I1. TuddepeHnmanbaubie ypaBHCHUS U OBC Jlanb
ycroitunBocTh: yueOHuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadumie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec Haumenosanue
http://www.math-net.ru OO0mepoccuiicKkuii MaTeMaTHYeCKHA TOPTAa
http://e.lanbook.com/view 3BC «Jlaub»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YEeMOro IMpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLUIINHE.
[lepedeHp uconbp3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Tadbuune 10.

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

8.2. IlepeucHb HH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIlecca Mo JUCIUILTHHE

[Tepedens WMCHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.


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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

9BC «Jlaup»

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

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

1 JlexuMOHHAs Ay AUTOPUS

Aynuropus Ui NPaKTUYECKUX 3aHATUN

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCcTaIluu
10.1. CoctaB OLEHOYHBIX CPEACTBAJS TPOBEACHHSI IPOMEKYTOUHOM aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas npuBeacHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEHTHMHIOBOM  CHUCTEMbl  YHUBEPCUTETa,  IIpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JHUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEp0 YCBOMWII MPOTPAMMHBIN MaTepua, TpaMOTHO U
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOLLIO»
<«BAYTEHO»




Og_eégjii ?{ﬁiﬁiﬁm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«YIOBJIETBOPUTEIILHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIIEIIMATIU3UPOBAHHBIX OHSATUM.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYJIOBJICTBOPUTEIILHOY :
e 3AUICHOY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJOKECHHUS;
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEpPHAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.V.3
*—gx-2 OHK'331

1. Beruucauts npegen lim ———

OTtBet: 3

2. Bpraucnuts npeaen lim =———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0€CKOHEYHOCTH

6. Berumciuts npegen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncants npezen lim ————

Otget: 7/6
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S—exT 9 —4

9. Berumcnuts npegen lim ——

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

Otser: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MPEIEIOB MOTYT ObITh BBIYHCIICHBI VK-1.B.1
METOZIOM JIeJIeHUs Ha OOJIbIYIO CTEIIEHb NEPEMEHHbIX ? OIIK-3.3.1
. 33:—53
a) lim—
x—0 X“+2x
. 3xi—gx—4
c) ,l,l_l.l} 2xi-3x—2
d) lim ==
lim xoaxtoxi
€) x—oa  3nI-Tx+2
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE Xo? OIIK-3.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPePHIBHON B TOYKE X0, €CJIH
OHA ompe/ie/ieHa B HEKOTOPO OKPECTHOCTH 3TOH TOYKM X0 M
lim £(x) = f(x,)
X—ay
Yemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINNA? OIIK-3.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MaJIbIX (PyHKUM —
3TO0 (PYHKIHA 0€CKOHEYHO MaJIasi
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B OIIK-3.3.1
MOMeHT BpeMenH { =1? 3anummre HOMEp BEPHOTO OTBETA. OIIK-3.Y.2
1) 6
2) 4
3) 10
4) 15
Otser: 4)
1) BsruucnuTe Npou3BOAHY0 QyHKIMH ¥ = ¥~ + 47 VK-1.B.1
OIIK-3.V.2

Oreer: 2x + 4%In4

2) Bepno mu yrBepkaceHue: «I[Ipou3BogHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

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

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




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

[ o

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

1) BbIumCIHTE HPOU3BOAHYIO (BYHKIUM V = 1 - - 4% YK-1.B.1
Otger:y = x -4 (2 + xiIn4) OIK-3.Y.2
2) Bepno yu yrBepxkacHue: «IIponu3BogHas IpoOU3BEICHHUS IBYX

muddepeHUpyemMbIx QYHKINH paBHA TPOU3BEACHUIO TPOU3BOTHBIX

9TuX QyHKIUKE». OTBET apryMEeHTUPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IpaBuna nud¢epeHupoBaHUS MOTYT ObITh 3alIUCAHBI:

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

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

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

ulxl, ; ulxlvlx)—ulx)vix

4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousseaeHus: AByX 1u(depeHunpyeMbixX pyHKIHIA, OHA He
COOTBETCTBYET NIPUBEIEHHOMY B YTBEPK/JAE€HUHU TEKCTY.

Haiigure dopmyny ¢ ommbkoii. ApryMeHTUPYHTE CBOM OTBET.

OIIK-3.Y.2

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

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

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

alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'
OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus AByX AupPepeHuupyemMbix GyHKIUIA MPOU3BOAHAA
Npou3BeleHUus1 BbIYucasiercs mo gopmyJie:

(U()-v(x))"=u’ (x)-v(x)+u(x)-v'(x)

[TpaBuna guddepenunponanus. [IpousBoaHas CIOXHON (YHKIHH.
3ananue 1. OIIK-3.Y.2

1) HaiimuTe npou3BoAHYI0 (PyHKIHH
v =5cos(7+8x) + V7x—8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
pelieHus qaHHou 3agaun. O60CHyITEe BaIll BHIOOP.




Oteer: K undpoBbiM cpeacTBaM, KOTOPbIEe MOI'YT ObITH IPUMEHEHDbI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

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

bx—-2

2) HazoBwure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHIMOE IS
pemenust naHHoi 3anaun. OOOCHyiiTe Bal BBIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajredpbl, OpMEHTHPOBAHHYI0 HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMU U BU3YAJbHBIM CONMPOBOKIEHHEM.

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

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

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

Otger: K undpoBnim cpeacrBam, KOTOpbie MOTYT ObITh IPUMEHEHBI
JUIs pelleHus JaHHoii 3aaaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAOOP
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BbIYMCJICHUAMH U BU3YAJIbHBIM CONPOBOKICHHEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

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

(—24)cos(7 + 4x)

Otser: K ungpossiM cpeacrsam, KOTOpbie MOI'YT ObITh IPHMMEHEHBI
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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

JUIs pelieHust JaHHoi 3aga4um oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJIOYamee 001b110ii Ha0op
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
1) HaiimuTe nmpou3BoaAHYIO (PYHKITUH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHHUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl penieHus JaHHoi 3amaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrnedyeHue, BKJao4valiee 00J1b10i HAOop
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

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

2,/2—6Ein(T+4

HPOM3BOAHOM QyHKIMM y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BpIpa:keHHe SIBJISIETCH NPOU3BOAHOM 1151 PYHKIMH, YTOOBI
3TO 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

,‘,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTerpaJ

._,v:

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

OIIK-3.V.2

11.

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

OIIK-3.3.1

12.

B KaKoii TOuKe ypaBHEHHE KacaTeIbHOM K rpaduky GpyHKIHH Y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

3amada MOXeT ObITh pelieHa 1ByMs crocobamu. O6ocHylTe 06a

croco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBaH HA ONPeNEICHUH KACATEIbHON K

rpaguky GyHKIUN — ITO 001asi TOUKA rpaduka pyHKunm u

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

YPaBHeHHUI1 V= 3x—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OX0AMMO CPABHUTH 001IIee

ypaBHeHHe KacateabHoil ¥ = ¥(x,) + ¥ () (x— %) u y=3x-4

OIIK-3.V.2

13.

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

YK-1.3.2



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

byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe B Touke (Xo, Yo). Uemy
paBEeH yroJ MKy KpUBBIMU?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIY KacaTeIbHBIMH K MPSAMBbIM,

g lxg ) —F (xp

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

14.

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

a) CKopocTh TOYKH PaBHA NMPOU3BOIHOI pyHKIMn S(t)

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

b) Ckopocts Touku paBHa auddepenimany Gyakuun S(t)

OrtBeT: a)

OIIK-3.3.1

15.

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

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

YK-1.3.2

16.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTEpBaie (a, b).

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

VK-1.3.2

17.

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

YK-1.3.2

18.

[lycts muddepenuupyemas pynkuus y = f(X) 3a1aHa Ha MHTEepBae

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mpousBonnas pyHkuu y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAaKCUMYM?

OrBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJie (4, b) mpousBoaHas
¢dyuxkuun y = f(x) paBHa HyJ110 (He00X0auMOe yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MAaKCHMYMa, MUHMMYMa HJIM Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

OIIK-3.V.2

19.

Kakas npsiMast TMHUS Ha3bIBAaeTCA aCUMITOTOH rpaduka GpyHKIUN
y=f(x)?

Ortser: IIpamMas TuHAS M HA3BIBAETCH ACHMNITOTOH rpadguka
¢yukuuu y=f(x), ecaau paccrosinue d or Touku M, Jieskaieil Ha ITOM

VK-1.3.2




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
YAaJIeHUH 3TOI TOYKH MO rpaguKy OT HaA4YaJa KOOPAUHAT B
0€CKOHEYHOCTb.

20.

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

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

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1Jist 0TBETA HA 3TOT BONMPOC MOKHO B3SITH HHTErpas
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

2 = o
i -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5 o4 2

T€ —X ——X
4 3

Bropoii BapuanTt !)eme}mﬂ: B3MITh IPOU3BOAHYIO OT
4 2 3

5 2 2 N
X X toxa+t 5, IPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

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

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

OIIK-3.3.1

21.

1. BeluuciauTh HeONpeaeIEHHBIN HHTETPa:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:

il

N 3 1 P
J (Vx*+3x° —5;—=)dx

Vs
OTtBer:
3 : 3 L
Exi +—x*—20a74+C

3. BbluncauTh HeomnpeeEHHBIN HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BoluncnuTh HeolpeaeaEHHbI HHTETpall:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

VYK-1.V.3




OTBeT:
5

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

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo1bI HHTEIPUPOBAHMUS: METOJT BHECCHHS 10 3HAK Au(depeHInaia
U MCTO/ 3aMCHBI nepeMeHHofzi I/IHTGI”pI/IpOBaHI/ISI.
1. Bsibepure METOA MHTErPUPOBAHMS U BBIYUCIIUTE UHTErPAl.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

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

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

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

Au(ppepeHnnana TaK ¥ MeTOJ 3aMeHbI IIepeMEeHHOI
HHTErPUPOBaHUS.

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

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
HHTErPHPOBAHUS.

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

J dx
Vxcos? (Vx)
OTBer:

OIIK-3.Y .2
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2tg(\x)+C
MozkeT OBITH IPMMEHEH MeTO/ 3aMeHbI epeMeHHOH
HHTErPUPOBAHMNS.

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

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

Mo:xeT ObITH IPUMEHEH METO/ 3aMeHbI NepeMeHHO
HHTErPUPOBAHMSI.

23.

3aganue 1.

1) BbIYKCIUTH, IPUMEHUB METO MHTEIPUPOBAHUS IO YACTSIM:

J X ¥ cosxdx

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

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPHUMEHEHbI ISl
pelieHusi JaHHO 3amayd  orTHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTUu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOMKIEHHEM.

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

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

OtBet:
K uudpoBsiM cpencrtBam, KOTOpble MOTYT ObITH NMPUMEHEHbI sl
pemienust aaHHoW 3amaum  otHocutcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK) HA NOAN0OTOBKY HWHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIMPOBOKICHUECM.
3ananue 3.

1) BBIUMCIHUT, TPUMEHUB METO/l MHTETPHUPOBAHHUS TI0 YaCTSIM:
J xlnxdx
OtBer: 0,5x (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 MH(POBOE CPEACTBO, MPUMEHUMOE IS
pemieHus qanHou 3agaun. O60CHYyIiTe Balll BHIOOP.

OIIK-3.YV.2
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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

OTtBet:

K mudpoBbsiM cpeacTtBaM, KOTOpbIe MOTYT ObITh NMPUMEHEHBI IJIsi
pelieHusi aHHOM 3agauyd  oTtHocuTca Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajaredOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BBIYHCJIEHUAMH U BU3YaJbHBIM CONPOBOKIEHHEM.
3ananue 4.

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

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO60CHYITE Balll BHIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbI€ MOTYT ObITH IPUMEHEHDI J1JIs1
peleHus JaHHOi 3agaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciInTe ONPEICICHHBIN HHTETPA:

-

J dx

0

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

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee 00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4YHCJE CUCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOArN0OTOBKY HMHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtrBer: 2

OIIK-3.Y .2
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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

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbIiM cpeacTtBaM, KOTOpble MOI'YT ObITh NPUMEHEHbI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONMPOBOKICHUEM.

3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

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

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHBI s
pelieHusi JaHHOW 3amaum oTHocuTcss Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJOYawinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUIA B TOM 4HcJie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONPOBOKIEHHEM.

3ananue 4.

1) BbluuciIuTe ONPEICICHHBI HHTETPAT:

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
perieHust JaHHoM 3agaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajredpbl, OPUEHTHPOBAHHYI0 HA TOATOTOBKY MHTEPAKTUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
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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

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBerT:
K mudpoBbsIM cpeacTrBaM, KOTOPbIe MOI'YT ObITh INPHUMEHEHbI IJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe o0ecrnevyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4eCKUX (YHKIHIi B TOM YHCJEe CHCTEMY KOMIbIOTEPHOM
ajaredOpol, OPHMEHTHPOBAHHYI0 HA MNOAIOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyite TPUrOHOMETPUUECKYIO () YHKITUIO

( Ccosx dx

OtsBer: 0,5

2. TlpouHTETrpupylTEe TPUTOHOMETPHUYECKYIO (DYHKITUIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

Otsert:0,25
4. IlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

OIIK-3.Y .2
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( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas yHkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (x5 55)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH
M- J"’!:
3HAYEeHHUI0 (PYHKIUH Z B TOUKe M
27. | Kakas u3 dopMyn cootBercTByeT auddepeHmany GyHKun y=e<?
a) dy=2e?*dx OIIK-3.Y.2
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.V.3
OIlK-3.3.1

o dz A=
1. Haiigure yacTHBIE IPOU3BOHEIE b GyHKIIMN

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

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

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHH

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y°
(2 —aty")?

o dz A=
3. Haiinure yacTHEIC IPOM3BOAHBIC _— M —— (QYHKIMK

sin(1l+4x — 3y)

34 _x.i_.,._.?
cos(i+dx—3y)ed( S—x‘:}' ! ]‘5‘!‘?!':’.1.—41‘—3}':le}' !

Z:

OTtBeT:

e DY

|'3—x:_1,.-' |




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

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

_ sin(7 +4x —7y)
B B

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

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

(3 — x?y®)?

OTtBeT:

o = d=
5. Haiiqure 4aCTHbIC NPOU3BOJHEIC —— U - byHKIIN

_ sin(5 + 8x — 5y)
B £

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

I.S_x_l_}lﬁ.ln

OTtBer:

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

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpaskeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npecTaBisieT coboi muddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npou3BoaHast pyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VK-1.B.1

30.

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

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ecm cymecTByeT Takasi J - OKPECTHOCTH TOUKH
(x5:Vy ) M 2JI9 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

OIIK-3.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIMH

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

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiiti mpon3BOAHYIO QYHKIIUU

-

fle,v) = (7—x?+ 2y — x~v¥)7 g rouke K(1,1) mo

HaIpaBlIeHHIO K Touke M (4,3

—280
OT1BeT: —
vi13

OIIK-3.V.2




3. Haiitu npou3BoaHYyIO QYHKIUU

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

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (HYHKIIHIO

T |

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

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHYIO QYHKINU

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

380
OT1BeT: —
V5

32.

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

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIEe IPOM3BOIHBIE B ITOi
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBaeTcs He00XO0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

YK-1.3.2

33.

Kakoe ypaBHenue HazpiBaercs iudpepeHnnanbHbpIM ypaBHEHHEM
MEpPBOTO NopsiKa?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypaBHeHHUe, cBs3bIBawomiee X, Y U Y'. OHO MoxkeT ObITH
3a1aHO B OJHOI U3 ¢popm:
F(x,y,¥') =0,

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

OIIK-3.3.1

34.

B kakom ciydae ¢pyukius y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs
o01muM perienueM audhepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIUM UHHTETPAJIOM)
AuddepeHINAIBLHOrO ypaBHEHHS NEPBOTo MOPSIAKA HA3bIBAETCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;

0) s11000€e penieHHe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

OIIK-3.V.2

35.

SBnsercs mu GpyHKpsa X~ + y° — 2x = € 0GUIUM peleHneM
miuddepeHnmansHoro ypapuenus X+yy' = 1?2

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

Na, pynkuus x* + y* — 2x = C sBJaseTcs: 00IUM peleHreM
Au(pPepeHnaTBLHOI0 YPABHECHUS.

OIIK-3.YV.2

36.

Haiigute obuue pemenns nuddepeHnanbHbIX ypaBHEHHH,
MpeACTaBICHHBIX HUKE. HazoBuTe kakoe-1mbo 1mudpoBoe CPeacTBo,

OIIK-3.¥.2




KOTOPOE MOKET OBITh TPUMEHEHO JIJISl PEIICHUsI TaHHOMW 3a/1auH.

OtBer: y =In|x| + C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y' =2
a8
OrBer: ¥y =5In|x| + €
Oxanum u3 nHGPOBLIX CPEICTB, KOTOPbIE MOIYT OLITH PHMEHEHBI
JJIS pelIeHusl JaHHOM 321a4H, OTHOCHTCS
Wolfram I\/Izl;\thematica

v

3_ y =—
N 3x

OtBer: y = % In|x| +C

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

OtBer: ¥ = 7 In|x| + C

OI{HI/IM n3 III/I(])])OBBIX CpeacrTs, KOTOpPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUIsl pelleHusl JaHHOM 3a1a4y, OTHOCHTCS

Wolfram Mathematica

5. y' =2
a8
OrBer: y =3 In|x| + C
OnHum u3 undpoBbIX CPeacTB, KOTOPbIe MOIYT ObITH IPHMMEHECHBI
AJId pelIeHus JIaHHOﬁ 3adavYu, OTHOCHUTCH
Wolfram Mathematica

6. y' =2

OtBer: ¥y =9Inlx| + C

OnHum u3 nndpoBbIX CPeacTB, KOTOPbIe MOTYT ObITH IPUMEHEHBI
AJIA pelIeHus JIaHHOﬁ 3adavu, OTHOCHUTCH

Wolfram Mathematica

12
1. y'==
X
OrBer: Yy =12In|x| + C
OnHum u3 undpoBbIX CPeaCcTB, KOTOPbIe MOI'YT ObITH IPUMEHEHBI
JJIA pemeﬂml lIaHHOﬁ 3a)1alm, OTHOCUTCHA
Wolfram Mathematica
2. y'=2
. ) -
OrBer: ¥y =31In|x| + C
OnHum u3 undpoBbIX CPpeacTB, KOTOPbIe MOI'YT ObITH IPHMMEHEHbI
JJIA peme}mn lIaHHOi;I 3a)1alm, OTHOCUTCHA
Wolfram Mathematica




OrBer: y =17In|x| + C
OL[HI/IM n3 III/Id)pOBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIsl pelleHusl JaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
27

4, y' ==
s

OrBer: y =27In|x| + C

OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica.

37. | Pemmre 3amauy Komm npu HavanbHbIX yenoBusx: Y(1)=2 , T.e. HaliquTe
YyacTHBIC perieHus AuddepeHnanbHbIX YpaBHEHUH, TPEICTABICHHBIX OIIK-3.Y.2
HUXKE

r=1
1. v = -
Oter: ¥y =In|x| + 2
2. y' =2
C ) -
OtBer: ¥y =5In|x| + 2
3.y =—
e 3x
OtBer: y = % In|x| +2
—
4, y = .
OrBer: ¥y =7 In|x| + 2
5 y' =2
tA x
OtBer: ¥y =3 In|x| + 2
6. y' =2
tA x
OrBer: ¥y =9In|x| + 2
7. v =2
C ) .
OrBer: ¥y =121In|x| + 2
8. y =2
) E 3
OtBer: ¥y =31In|x| + 2
9. v =X
OrBer: ¥y =17In|x| + 2
10.y" = =z
X
OrBer: ¥y =27 In|x| + 2
38. | BeimummTe HOMep O KOTOPBIM PACIIONOXKEH PsI, UIT KOTOPOTO HE YK-1.3.1

BBITTIOJIHACTCA HCO6XOI[I/IMblf/'I IPpU3HAK CXO,[[I/IMOCTI/I?




- n®+3
1) Xt

ne+7
-

2) Ln=1gs

n® +4

3) E:m Sn*

“=13n2—2

e RE43
4) Yt

n¥+1

OTtBet: 3)

OIIK-3.YV .2

39.

Kaxue npu3HaKH HCCIIEI0BAHMS HA CXOAUMOCTD TIPUMEHSIOT IS
YHUCJIOBBIX PAOOB C IMOJIOKUTCIIbHBIMU yjieHaMu’?
a) mpusHak /lanamGepa

b) npasuio Jlonurans
c) merox Kpamepa
d) mpusnak Kommu.

Orteer: a), d)

OIIK-3.Y .2

40.

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

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPEeMHUTCH K
HYJI0, T.e. [i1m 11, = 0. ITO yTBep:KAeHHe Ha3bIBaeTCsl

71 —+00
He00X0AUMBbIM MPU3HAKOM CXOAMMOCTH psiia. B yacTHocTH, eciin
001 YJIeH 1, He CTPEMUTCS K HYJII0, TO PSiA PACXOAUTCS.

OIIK-3.V.2

41.

Ecnu o0muii wieH psga i, He CTPEMHUTCS K HYJIO, YTO MOXKHO
YTBEPKAATh O CXOAUMOCTH psija?

Otger: Ecan psin cxogurcs, TO ero 001Mii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

f1—+00
He00X0AUMBbIM NMPHU3HAKOM CXOJAMMOCTH psaaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEMMTCS K HYJII0, TO Psii PACXOAUTCS.

OIIK-3.V.2

42.

OOmuit uneH psaga i, CTPEMUTCS K HYJIO. JJOCTaTOYHO JIU 3TOTO JUIs
TOTO0, YTOOBI YTBEPKAATh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otser: Ecam psig cxogurcs, TO ero 001uMii YieH 1, CTPEeMHUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yTBep:KAeHue Ha3bIBaeTCs

7—+00
HE00X0AMMbIM NMPU3HAKOM CXOJIMMOCTH pAda, HO OHO HE SIBJIACTCHA
A0CTATOYHBIM JIJIfl TOI'O, YTOOBI YTBEPKIATh, UTO PHAIA CXOAUTCH. T.e.
PAA MOKET ObITh KaK CXOAAIIMMCSH, TaK U pacxoasaniumMcs.

VK-1.B.1

43.

=
=] a1

n=13,2_2
WccnenoBaTh NaHHBIN psia Ha CXOAUMOCTh. BeiOepuTe MeTo
HCCIIEA0BAHMS U3 CIIACKA!

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH

b) HeoOxoaumplii npu3HAK CXOMHMOCTH
c) Ilpusnak Kommu
d) Ipusnak lanambepa

Otser: Psig pacxoaurcsi, He BbINOJIHSIETCH HEOOXOAUMBIi

VK-1.B.1




npusHak — b)

- (In—5)2 -
44. 1. HccnenoBaTb CXOMUMOCTB psifa 2., S YK-1.V.3
" (Gr+2)3"
OTBeT: cxoauTcoa OIK-3.V.2
2. HccnenoBaTh CXOMMMOCTB psijia 20—, :—
OTBeT: cxoauTcs
a (1m—3)2"
3. HUccnenoBath CXOAUMOCTB psijia 2o, :_—°t,
Sn—2)6"
OTBeT: cxoaurTcs
4. VccnenoBarh CXOAMMOCTh PAia 3, ———
" [nt+2
OTtBeTt: pacxoaurcs
- [In+3 41
5. HccnenoBarh CXOIUMOCTb psiia 2o .1—;-“
(Im+4)5"
OTBeT: cxoauTCA
o (1n=-5)2" -
45. | 1) Mcenenosars cxomuMocTs psja I7- I OIIK-3.Y.2
TS (bn+2)3"
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BHIOOP.
. 0 2
OtBer: npuMennM npm3Hak Jagamoepa. [ = lim =2 = - | 1.k.
3 9
fi— oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm He
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHHSI.
46. | 1) Wccnenosats cxommmocTs psia T — OIIK-3.Y.2
" [(m+2)"
OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
Otger: npuMennM npm3Hak Komm. [ = "/a_=4 , T.k.4>1, TO psin
W ’ >
cxoautcsi. HeoOxoaumblii Npu3HaK, NPU3HAKH CPABHEHUS U
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
o (In+3)a" -
47. | 1) Mcenenosars cxoanMocTs psja I7o s 'l—“"_, OIIK-3.Y.2
e | Im+&)5"

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

OTser:
K uudpoBbiM cpeacrBamM, KOTOpble MOTYT ObITh NMPUMEHEHbI ISl
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecneyeHue, BKJIWYaomee 00/b1I0i  HaOoOp
MaTeMaTH4eCKUX (PYHKIHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajre0pbl, OPHEHTHPOBAHHYK HA IMOATOTOBKY MHTEPAKTHBHBIX



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

AOKYMCEHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIMPOBOKIACHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMICS Pl 2in=y it,,. Bcau psan, OIIK-3.V .2
COCTaBIJICHHBIN M3 a0COIIOTHBIX BEIUYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKa3aTh 0 3HaKouepeayromemMcs psife? Beibepure BEpHBIA OTBET.
a) Psan cxomures
b) Psix pacxomurcs
C) Psn cxomutcst aOCOTIOTHO
OrBer: C)
49. | Ecnu aGCoMOTHBIC BETUYHHBI WICHOB 3HAKOUEPEIYIOIIETOCs Psijia OIIK-3.Y.2
2-, U, YOBIBAIOT U OOIIMIA YIeH psa CTPEMUTCS K HYJIIO, TO UTO
MO>KHO CKa3aTh O CXOAUMOCTH psina? Beibepure BepHBIN OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psjacxomutcst abCOMHOTHO
OrtBeT: a)
50. | CreneHnnbie psapl. IHTEpBAT U painyc CXOIUMOCTH. OIIK-3.Y.2

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

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

n=0
Oreer: (—1;1)

2. Haiitu paanyc CXOOMMOCTH psizia

oa

Z[Ex]” =1+2x+4x -+ 2"+ -
n=0
OtBer: R=0,5
3. Haiitu paanyc cXOOMMOCTH psia

Z(Sx}u" =1+5x+25x+ -+ 57" + -
=0

OtBer: R=0,2
4. Haiitu pagnyc cXoAUMOCTH psaja
o (—1)"(3%)" 3 (3x)2 (—1)"(3x)"
n+1 B 2 3 n+1

n=0

1
OTBeT: R = n

5. O61macThIO CXOAMMOCTH psla

oo

Z Clx—a)*=Cp+C(x—a)+ Cy(x—a)’ ++C (x—a)" ..
n=0
SAnsiercs unrepsai (2; 4). Haiiaure ero paanyc CXoIuMOCTH.




OtBer: R=1

51. | CreneHHOM Al Zn—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.1
YTBEPKAATh 00 a0COIOTHOM CXOIMMOCTH TOTO Psiia B KAXKIOW U3 OIIK-3.V.2
TOUEK X, TaKuX, uTo|x| = [x,]?

Ortser: Ecan crenennoii psag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOMTCH B KAKIO0H TOUKe X, 1151 KOTOPOii |x| < |x,].
JTO yTBep KIeHUe HA3bIBAETCH TeopeMoii AdeJis.
52. VK-1.V.3
1. Paznoxute MHOorowten f(x) = —x® —10x"—30x —31 B psan | OIIK-3.V.2
Teilslopa B OKPECTHOCTH TOUKH ¥ = —2
OTtBer:

flx)=—-3—-2(x+2)—4(x+2)*— (x+2)°

2. Pasznoxuts MuOrowneH f(x) = —x* —2x* + 5x — 1 B pax

Teiinopa B OKpeCTHOCTH TOUKH ¥ = 1

OTtBeT:
flx)=1-2(x—1)—5(x—1)*— (x—1)?

3. Pasnoxuth MEHOrowieH flx) = —2x*+ 14x*—25x +12 3
psan Teitopa B OKPECTHOCTH TOUKH ¥ = 2

Otser:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3

4. Pasznoxuts MHOrowieH f(x) = —2x*—2x?+7x +13 B pan
Teiiopa B OKPECTHOCTH TOYKH ¥ = —1

OTtBer:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3

5. Pasnoxuts MHorouned f(x) = —2x"—7x" —x +9 Bpax
Teliopa B OKpECTHOCTH TOUKH ¥ = —2

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

Bompocsr (3amaun) s 3aueta / mudd. 3auera npepcraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Kon

No /1t Tlepeuens Bopocos (3aay) i 3auera / nudd. 3auera
p p (3ana4) 1 A VHJIUKaTopa

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BHIIONHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyers TeM U1 KypCcOBOTO MPOEKTUPOBAHMUS/BBITIOJIHEHUS KYPCOBOM paOOTHI

Ne n/mn ‘ [TprMmepHBIii TepeueHb TeM JUIsl KYpCOBOT'O MPOEKTUPOBAHMSI/BBITTOIHEHUS ’




KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocst

MpeACTaBICHBI B Tabnwmie 18.

Ta6ymma 18 — [IpumepHslii mepedeHb BOIPOCOB IS TECTOB

AJid IIPOBCACHUA HpOMe)ICYTOqHOfI arrectalun B BHUAC TCCTUPOBAHHUA

Ne
Kon
o/ [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB UH/IUKATOP
I a
TunoBou BapuaHT TECTOB
1 cemectp
1. | Beruncaure 1) 1 YK-1.3.2
npezaen 2) 3
i 3x°+2x —7 3) 15 OIIK-3.3.1
e 2x% — 5x + 1 4) -7
Ortser: 3)
(urctpykuus: [Ipounraiite TEKCT, BEIOEPUTE
IIPABUJIBHBIN OTBET U 3aIMIIUTE APTyMEHTBHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
2. | Touko# pa3pbiBa 1) 6 YK-1.¥.3
byHKIIHH 2) 2
S x—3 3) 1
- (x2 4+ 3)Inx 4) 4
SBJISICTCSI TOUYKA Otser: 3)
(maCTpyKUMS: [IpounTaiiTe TeKCT, BHIOEPHUTE
MIPABUJIbHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)
3. | IpousBoanas Gpynkimu | 1) 2x - 4% Ind
y=x"-4 2) 2x-4*71 OIIK-3.Y.2
paBHa 3) x-4%(2+ x)
4) x-4%(2 + xln4)
OtBert: 4)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
4. | Abcuucca skctpemyma | 1) 8 YK-1.V.3
q)YHKHI/H/I 2) 0,5
y=8-x"+x 3) 1
paBHa 4) -05
OtBert: 2)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
5. | [Ipu xakux 3HayeHusix | 1) 8 YK-1.V.3
aprymenTa (QyHKIUs 2) 05
uMeeT 3) 1
IKCTPEMYM 4) -05
y=2x> -1,5x+5 | OrBer:2)4)
(IlpouwnTaiiTe TEKCT, BIOEPUTE NPABUIIbLHBIE




BapUaHThl OTBETA U 3AIUIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB)

6. | Boruucnure unrerpan | 1) — ——+ VK-1.V.1
- dx arctgx
J (1 + xD)arctg?x 2) ]11|m'lcrg,1'| 4+
3) — I, T
nrctg®x
1
4) oot gx v
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
7. | Beruucaure 1) 0,5 (3-8x)05(-8)
MIPOU3BOAHYIO Qv)-05 OIIK-3.Y.2
byHKIIHH 2) 05(3-8x)7"(8) YK-1.V.3
y=(3-8x)°° 3) 0,8 (3-8x)%°(-8)
4) -4 (3-8x)0°
Otget: 1) 4)
[IpounTaiiTe TEKCT, BRIOEPUTE MPABHILHBIC
BapHaHTHI OTBETA U 3AITUIINTE APTYMEHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETOB
8. | Bolunciure 1) v =251
IPOM3BOJIHYIO BTOPOro | 2) v = &% OIlK-3.3.1
nopsiKa byHKIIUU 3) v=75e"1 OIIK-3.V.2
y =e™! 4) 25
OTtBet: 3)
(uHCcTpykuys: [IpounTaiite TekcT, BbIOEpUTE
MIPAaBUJIHHBIN OTBET W 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
9. | OGparHoii pyHKIHEH 1) v=x*
110 OTHOILEHHIO K 2) v = + OIIK-3.Y.2
q)yIiKHHH 3) ¥v= In x
v =e" sBusercs o
dyHiIs 4) v=e¢
i OtBert: 3)
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3alMILIUTE apTyMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
10.| ITepBast mpousBoaHAs 1) ckopocTh M3MeHeHHs] PYHKIHH OIIK-3.3.1

(GYHKIIMY MTOKa3bIBAET:

2) wuampaBieHue GpyHKIIUN

3) mnpupaieHue GyHKIIHNA

4) npupaiieHie apryMeHTa QyHKIHHI
OtBet: 1)

(maCTpYKIMS: [TpounTaliTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET U 3aIHIINATE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)




11.| Iuddepennman 1) orHommICHHIO TpHUpaneHHs (YHKIIMH K OIIK-3.3.1
(byHKINU paBeH MPUPALLECHHUIO apTyMEHTa
2) TNPOM3BEICHUIO MpUpameHus QYHKIIMU Ha
MpUpalieHre apryMeHTa
3) npousBeIeHUIO MPOU3BOAHOI HA
npupalieHue apryMeHTa
4) npHpanIeHHIO apryMeHTa
OrtBer: 3)
(unctpykuus: [IpounTaiiTe TEKCT, BBIOSpUTE
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIONIIE BHIOOP OTBETA)
12.| Beruucnure 4ncio 1) 1 OIIK-3.Y.2
TOYEK pa3pbiBa 2) 2
byHKIHMH 3) 3
. x+ 2 4) 0
: (x+3)%(x*—4)? | OTBer: 3)
(unctpykuus: [IpounTaiiTe TEKCT, BBIOCPUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
13.| Boruncnure 1) 0 OIIK-3.V.2
npezaen 2) 9
. sin®3x 3) 3
lim — 4 1
OTger: 2)
14.| VpaBHenue 1) y=2x++4 OIIK-3.V .2
KacaTeJIbHOM K 2) yv=4x+3
rpaduky QyHKIHH 3) y=2x—75
y=x3-2 4) y=3x—4
B €r0 TOYKEC C OTtBert: 4)
abcuuccoi (uHCcTpykums: [Ipounraiite TekCT, BeIOEpUTE
Xo= 1 numeer Buj MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
15.| Beruucnure 3nauenne | 1) 0 YK-1.V.3
HPOU3BOJIHOM BTOpOro | 2) -1
nopsiaka GyHKIuu 3) 3
v = sin2x + 4x 4) -4
B TOUKE ¥ = — OrtBer: 4)
N (uHCcTpykMs: [IpounTaiitTe TekcT, BbIOEpHUTE
MIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| MHOXeCTBO 1) —Zxsin3x —>cos3x +C OIK-3.V.2
epBOOOPA3HBIX : 1
byrKIT 2) 3xsin3x + Jcos3x +C
f(x) = —xcos(3x) 3) 31’55!131’-;6‘053}{' +C
MMECT B 4) 3xsin3x + 9%cos3x+ C
Otger: 1) -
(uactpykuus: [IpounTaiiTe TEKCT, BEIOEPUTE
MPABUIIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BHIOOP OTBETA)
17.| Ecnu K ompeieiecHHOMY 1) v|“f*- . OINK-3.V.2

UHTErpany




ek

dx
J RTEE L
[PUMEHNUTD
0JICTAHOBKY

x = t%, T0 OH IpUMeET
BHJI

3) [/ ==
-2 todt
4) 6-*'1 ﬁe
OTtBer: 4)

(uacTpykuus: [IpounTaiite TekcT, BEIOEpHUTE
IIPaBUJIbHBIN OTBET U 3aIIMIIUTE APIYMEHTHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA)

18.| Teno nBuxkercs 1o 1) 6 OIIK-3.3.1
3aKOHY 2) 4 OIIK-3.V.2
S(t)=5t>+1, Torma 3) 10
CKOpPOCTb B MOMEHT 4) 15
Bpemenu t=1 paBna Otgert: 4)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
19.| 3anummure OIIK-3.Y.2
MIOCJIEI0BATEIBHOCTD
JIEUCTBUN MpU A) mojicTaBUTh 3HaUEHUE BpeMeHu t=Suac B
pelIeHUH 3aJa4u: ypaBHEHHE TIEpEMEIICHHS
b) BbIpazuth BpeMms B CeKyH1ax
Teno nBuxkercs o B) pa3nenuth nepemerienye Ha BpeMs
3aKOHY I') B3sTh MPOU3BOAHYIO OT MEPEMEIICHUS
S(t)=5t*+1(m/c), uTobs1 | JI) MOACTABHTH B ypaBHEHHE MPOU3BOIHOM
BBIUHCIIUTH CKOPOCTh B | 3HAYEHHUE BPEMEHHU
MOMEHT BPEMEHHU
t=5 uac HyxHO Ortser:
BB/l vnu I'B/]
(uHCcTpyK1Ms: [IpounTtaiiTe TEKCT U YCTAHOBUTE
MOCJIe10BATEIbHOCTb. 3aMUIINTE
COOTBETCTBYIOIIYIO MTOCIIEIOBATEILHOCTh OYKB
CcJieBa HaIPaBo)
20.| Ykaxute QyHKIHH, 1) Xu sinx OIIK-3.V.2
KOTOPBIE SIBJIIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X 1 COS2X
x—+0 4) Xwusin2x
Otger: 1)
(uHCcTpyKMs: [IpounTaiite TekcT, BbIOEPHUTE
TIPaBUJIHHBIN OTBET W 3AIHIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
21.| Kakoe u3 HIKe 1) oTHOIIEHHE TTpUpaIIeHNus PYHKINU K OIIK-3.Y.2

MEePEYNCIICHHBIX
MIPEIIOKEHU N
ompesenser
MIPOU3BOTHYIO
dbyHKIMH (KOora
MIPUPAIICHHIE

MIPUPALICHUIO apTyMEHTa
2) oTHOUIEHHS] PYHKIIMU K IPUPALICHUIO
aprymeHra

3) oTHomIeHKE TIpeiena QYHKIUU K aprTyMEHTy
4) mpenes OTHOLIEHHSI PUPAaLeHnsT GYHKIIMT

K NPHPALIEHUI0 APTYMEHTAa




apryMeHTa CTPEeMHUTCS K
HyJ10)?

Ortser: 4)

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

2 cemecTp
[onubiit 1) 2x*ydx + 3x*y dy VK-1.V.1
muddepeHmman 2) 3xyidx+ Zx ydy
byHKIUHA 3) 3x ydx + 2x3ydy
z=xy* 4) 2x%yidx + 3xydy
paBeH OtBerT: 2)
(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
VkaxuTe cxonamuics 1) T, L_ OIIK-3.V.2
YHCIIOBOH psijt
b 2) I,
3 L=
4) L7
28
OrtBer: 2)
(maCTpYyKIHS: [IpounTaiiTe TEKCT, BEIOCPHUTE
MPABUJIBHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
06OCHOBHBa}0mHe BBIOOp OTBETA)
YKaxuTe CTeneHHOU 1) Z5, - L ( x—2)" OIIK-3.Y.2
psia, At KOTOPOTO 2) T=,n (x P
unrepsai (0;2) - 1
SIBIISICTCS MHTEPBAJIOM 3) Xi- (I - "
CXOJMMOCTH. 4) oo n(x+2)"
OrtBer: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
VYKaxuTe 4acTHYIO 1) 6 YK-1.V.3
IPOU3BOJIHYIO T10 2) 6xy
V QyHKIHMH OBYX 3) 6x
MEePEMEHHBIX Z = 3xty 4) 3x*
Otger: 4)
HeoOxoaumpbrii 1) T=, -‘*: —f YK-1.3.1
HPU3HAK CXOAMMOCTH o
HE BBITIOJHEH IS psia 2) Xi= —
- "
3) Eﬂ:lm
Ortser: 3)
(uacTpykuus: [Ipounraiite TekcT, BeIOEpUTE
TIPABUJIHHBIN OTBET W 3AIHIITNTE apTyMEHTEI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
OIIK-3.V.2

K xakomy Buy
OTHOCUTCS KaXKJIBIA U3
psI0B

1)

4) OYHKIIMOHATHHBIN
pAan

n=1 n3+7




2) X n(x+ 2)"| 5)3HaKonepeMeHHbIH

paa

(—5)"Ln?

R

n=+7

6)ITomoKHUTEIBHBIH
YUCJIOBOU Psif

OtBeT:1)6); 2)4); 3)5)

(uucTpykums: [IpoynTaiiTe TEKCT U YCTAHOBUTE
cooTBeTcTBUE. K KaxKI0M 1O3UIMK, JaHHOU B
JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
TIO3UITUIO B TIPABOM CTOJIOIIC)

7. | Paccuuraiite yacTHYIO 1) 2cos(5x+ 2y) OIIK-3.Y.2
HPOH3BOJIHYIO — 2) —2sin(5x+ 2y)
9y 3) cos(5x+ 2y)
ymictum _ 4) (5x + 2)cos(5x + 2y)
z = cos(5x + 2y)
OTtBert: 2)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MPABUJIBHBIN OTBET U 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
8. | Haiigure obGmactp 1) [-4,0) OIIK-3.V.2
CXOZIMMOCTH 2) (-3,0)
I S 9 (20
4) [1.,0)
OtBeT: 1)
(urcTpyKIMs: [IpounTtaiiTe TEKCT, BRIOEpHUTE
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
9. | Haiinure 3HaueHue 1) 5 OIIK-3.V.2
(GYHKIMH ABYX 2) 2
NIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(uacTpykuus: [IpounTtaiiTe TEKCT, BEIOEPUTE
MIPaBUJIHHBIN OTBET W 3AIMIIUTE apTyMEHTEHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
10.| Haitnure yacTHyIO 1) Zcos(5x+ 2y) OIIK-3.Y.2
HPOM3BOHYIO — 2) —2cos(5x+ 2y)
9y 3) cos(5x+ 2y)
OtBet: 1)
(uacTpykuus: [IpounTaiite TeKcT, BbIOEpUTE
MIPABUJIbHBIN OTBET U 3AIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
11.| Jana ¢pyHKIMS YK-1.V.3

flx) =e* rorma
niepBbie TpU (OTIINYHBIE
OT HYJISI) WieHa
pa3inoKeHus 3TON
GYHKIUY B psT
Telmopa B

1) 1—3:{’—3—:{:
2) 1+ 3x+9x°
3) 1—3x+9x°
4) 1—3;(—3—1':

OtBert: 4)




OKPECTHOCTH TOYKH
x, = 0 uMeroT B

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

12.| Ins dyHKIIMU OTBer: YK-1.V.1
f(x) = e*nepsoie 1+ 3x+ j_.-'l.':
TPH, OTJIIMYHBIE OT . - .
(ITpouwnTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIH
HYJIA, fileHa 00OCHOBAHHBIN OTBET).
pa3IoKEHUs B psij
Teinopa B
OKPECTHOCTH TOUYKHU
x, = 0 uMeroT B
13.| HeoOxonuMbli 1) T= n’+3 OIIK-3.V.2
IPHM3HAK CXOAUMOCTH _'ii =1 7
HE BBITIOJHEH IS psijia 2) Zi= s
3) L
4) Timim
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTEI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
14.| Haiigute o6macth 1) [0, 4) OIIK-3.V.2
CXOJIUMOCTH 2) (0,3)
ro, e 3 (0.2
i 4) (0.1)
OtBeT: 1)
(uncTpykuus: [Ipounraiite TekcT, BeIOEpUTe
MIPABUJIHHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
15.| YactHas mpou3Bognas | 1) 6 OIIK-3.V.2
10 * (DYHKIIMHU IBYX 2) 6xy
HepeMEHHBIX 3) 6x
z = 3x°y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
MIPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONINE BHIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 OIIK-3.Y.2
JIBYX TTEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUKE 3) -15
A(1,2) paBHO 4) -20
OtBeT: 1)
(uactpykuus: [IpounTaiiTe TEKCT, BhIOEpUTE
MPABUJIBHBIN OTBET U 3aIMILIUTE apTyMEHTHI,
000CHOBBIBAIONIE BHIOOP OTBETA)
17.] Yxaxute Tum OtBeThl: OIIK-3.V.2
nuddepeHIaIbHOTO 1) VYpaBHeHHE ¢ pa3aCISIONUMUCS
ypaBHEHUS NIepPEMEHHBIMU

2x+1)y'+y==x:

2) JluHeiiHoe ypaBHeHHE
3) VYpaBuenue bepHymim
4) VYpaBHeHue B MOJHBIX AuddepeHimanax




OtBert: 2)

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

18.| Ykaxure obiiee OIIK-3.Y.2
penienue 1) y=2m[2x+ 1|4+ C
QG hepeHIMaTbHOTO 2) v=In|2x +C]|
YpaBHEHUS 3) y= 2
(zx + 1)d},+ }r:dx =0 In|Zx+1i|+c€
. 4) y = 3 In|x|

OTtBer: 3)

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

19. VYkaxute yactHoe peuieHue auddepenmansaoro | OIIK-3.Y.2
ypaBHEHUS
v' + 2y = 4, ynoBneTBOpsIOIIEe HAYATLHOMY
ycaosuio ¥(0) = 5:

1) y=4e ™ 45

2) yv=4—x

3) y=3e " +2

4) y=2e" +2

OTtBer: 3)
(uaCcTpyKIMs: [IpounTtaiiTe TeKCT, BRIOSpHUTE
MTPABWJIBHBIN OTBET U 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

20.| Cpenu nepeuncaeHHbIx 1) (x*+y*+2x)dx +2xydy =0 OIIK-3.Y.2
b depeHIaTbHBIX 2) (x*+y*)dx +2xydy =0
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
pa3IeISIFOIMHUCST
INCPEMCHHBIMU OTBeT: 3)

(uHcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBCT M 3aIlIMIINUTC apryMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

Cucrema OILICHHBAHUA TECTOBBIX SaI[aHI/If/'Il

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 UETHIPEX
MPEIOKEHHBIX U 00OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJIEHbl KOHKPETHbIE apryMeHThl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IloiHoe
COBITaACHUEC C BEPHBIM OTBETOM OLCHUBACTCA 1 6aJ'IJ'IOM, HeBCpHBIﬁ OTBET UJIU €TI0 OTCYTCTBUEC —
0 6amnos.

2 tun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHUX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAECTCS BEPHBIM, €CIU MPABHIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCIOJIb3yeMble MPH BHIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs | GaiioM, eciau AOMYIIeHbl OIIMOKH M
OTBET OTCYTCTBYeT — 0 Oasios.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (ITO3UIMM W3 OJHOTO CTOJIOIA BEPHO COIMOCTABJICHBI C



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

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

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

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUaibl,  ONPEACIAIONMAE  MPOLEAYypPhl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJAEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUYHOMN aTTecTalluu O00yJaronuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroMUXCsl 10 OCBOCHUIO UCIUITUHbBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOro IO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOU MbIciu. B ydueOHOM mporecce JeKIusi BBITOJHAET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILINHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOT0 MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbCSd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICITH H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekMOHHBI MaTepua’l MOXKET COINPOBOXAATHCS JIEMOHCTpALMEN  CIIalJ0B U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMAaTHK 0 JUCIUTUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO TMPAKTUUYECKUX
3aHATUH

[TpakTHdeckoe 3aHATHE SIBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHU3alHuH y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasCcs B BHIOJHEHUH O0YYAIOIIMMHUCS T10JT PYKOBOJICTBOM MPEIIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUi C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS JUIS 00YYaIOMIErocs SBISICTCS TPUBUTHE O0YJAFOIIMCS
YMEHUI U HaBBIKOB NMPAKTHYECKOU JIEATETLHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHWe, yriayOJeHue, paclIupeHue W AeTaM3alivs 3HAHUWA TpPU pPelIeHUU
KOHKPETHBIX 3a71a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTCIILHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIHILINHEL

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

— CBSI3aHHBIC C MOJIyYEHHUEM HOBOW MH(POPMAIUH ITyTEM CaMOCTOSTEIHHO BHIOPAHHBIX
obecrieueHrne PaluoOHATBHOTO COYSTAHMSI KOJUICKTHBHOW U MHIUBHIyaIbHOU (OpM 00yUICHHSI.

OYHKIMY TPAKTUYECKUX 3aHATUH:

— IIO3HAaBaTelIbHAad;

— pa3BHBaloOIaf;

— BOCHHUTATCILHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIOMIMMCS 3aJlaHUM MO MPAKTUYECKUM 3aHATHUSIM
MOAPa3AeIAI0TCS Ha:

— O3HAKOMHTENIbHBIC, TMPOBOJAMMBIC C TEIbI0 3aKPEIUICHUS MW KOHKPETH3alluu
M3YYEHHOTO TEOPETUYECKOI0 MaTepuaa;

— aHaATUTUYECKHE, CTAaBSIINE CBOCH IIeNbI0 MOMydeHHuEe HOBOM MH(GOpPMAIIMU Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpPYECKHUE, MOJIXO/I0B K PEUICHUIO 3a]au.

@opMBbI OpraHU3alMH MPAKTUYECKUX 3aHATUN:

- B HHTEpaKTUBHOW ¢opme (pemeHue CUTYallMOHHBIX 3aJad, 3aHsITHS 110
MOJICTTUPOBAHUIO PEATBHBIX YCIOBUM, TPYIIOBBIE TUCKYCCHH);

- B HE WHTEPAKTUBHOW (opme (BBITIOJHEHHUE YNPAXKHEHUU, pEUICHUE TUIIOBBIX 3ajad,
pellieHre CUTYaI[MOHHBIX 33/1a4 U APYTOe).

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKYpHaJI  MpPENoJaBaTels
IPUCYTCTBYIOLINX CTYACHTOB. 3aTeM OOBSABISAETCA TEMA MPAKTUYECKUX 3aHATHH.

[IperoaBaTens YUTAET YCIOBHE 3a/Ja4d W TpEAJaraer CTYIACHTaM CaMOCTOSITEIHHO
peLuTh 3a/auy, UCIOJb3ys 3HAHHUS, MOJTYYEHHBIE CTYAEHTOM Ha JieKUuu. CTYAEHT, KOTOpBIH
NEPBBIM PEIIWI 33Jady, BBI3BIBACTCS K JIOCKE. B ciydae ecnm CTYIeHT MpPaBHIBHO PEIIHI
3ajady, OH moisryyaet 5 6ayioB. Ecam cTyneHT pemraer 3ajjady ¢ HOMOIIBIO MPEnoiaBaTess, TO
nonyyaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYAEHTOB (BKJIIOYAs OLEHKY
MOCEIIaeMOCTH) TepeBOJATCS B OOHychl (kauectBO) or O g0 5 OammoB. Otu OOHYCHI
n00aBIsAOTCS K 0011l cymme 0aioB B paMKaxX MOAYJIbHO-PEUTHHIOBOM CHCTEMBI.




CryaenTam BblaeTcs JOMAallHee 3aJaHUE B BHUJAEC 3a7ad, KOTOpbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xo/ie BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYJAIONIUIICS BBITOIHIET paOdOTy IO
3aJ]aHUI0 U TIPU METOJIUYECKOM PYKOBOJICTBE IpEIojaBareis, Ho 0e3 ero HermocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIBHON paboThl, Yy oOydaromierocs: (GopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaCT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOyUYEHHs, IOMOTAeT TOJIYYUTh HABBIKM TOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIHILIHHE;

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJb KadeCTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme aucraHimoHHoro ooOyuenus ['YAII B dopme
TECTUPOBAHUSI TPOBOJATCS JIBE IPOBEPOYHBIE pabOThl IO PEHICHHIO 33Jad M OJUH
TEOPETUYECKHI ompoc (mepeyeHb BOMPOCOB JUIsl TECTOB pa3MmelleH B «baHke BompocoB» B
cuctemMe AucTaHUMOHHOro oOyueHuss ['YAII), Ha npakTHUUECKHUX 3aHIATUSIX [POBOJATCS
MPOBEpPOUYHBIE PAbOTHI MO pa3zienaM Kypca B MHUCbMEHHON (opMe, pacCUMTaHHBIE KaK Ha IeJI0e
3aHATHE, TAaK U HA €0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBa€MOCTH OyIyT YUUTBIBATHCS MPH MPOBEACHUU
IIPOMEXKYTOUHOM arTecTaluu (Ipy UCHOJBL30BaHNUU OaJIbHO-PEUTHUHIOBOI CUCTEMBI OLIEHUBAHUS,
KaX/blii BHJ KOHTpOJS OLEHMBaeTcs B Oamjgax, M3 KOTOPBIX (OPMHUPYETCS HUTOTrOBBIN
pe3ymabTar).

11.5. Meroauyeckue ykazaHus JJsi OOYYArOMIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4aloOmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00Y4YEeHUS O AUCIUIUIMHE. DK3aMeH — (opma
OIICHKM 3HAHUH, MOJYYEHHBIX 00YJaroIuMCsl B TIPOLIECCe M3YUEHUS BCEH AUCIUIUIMHBI UK €€
YacTH, HAaBBIKOB CAMOCTOSITENTFHOW pPa0OTHI, CHOCOOHOCTH MPUMEHSATh WX IS pPEUIeHHUS
MPaKTUYECKHUX 3a7ad. DK3aMeH, KaK MPaBujIo, IPOBOIUTCS B TIEPUO]] SK3aMEHAITMOHHOM CEeCCUU
M 3aBEpILIAETCS aTTECTAMOHHON OLEHKOM «OTIUYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO,
«HEYAOBIETBOPUTEIHHOY.



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




