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AHHOTaUs

Hucrunnuaa «Marematuka. MareMaTHUecKHil aHalu3» BXOJIUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakajiaBpuaTa 10 HaIpaBJICHUIO MOJATOTOBKHU/
crenuanbHocTd 09.03.02 «MHbOpMAIIMOHHBIE CHCTEMBI M TEXHOJOTHM » HAMPaBICHHOCTH
«MH(popMmanimoHHBIE TEXHOIOTUH B 1u3aiiHe». Jlucuunimnna peanusyercs kadeapoit «Nel».

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIUHI!

VYK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSITh CUCTEMHBIN TOJIXO 71l PELICHUS OCTABIEHHBIX 3a/1a»

VYK-2 «CrnocobeH omnpenensiTb Kpyr 3aj1ad B paMKax IOCTABJICHHOM 1€l U BHIOMpAThH
ONTHUMAJIFHBIE CIIOCOOBI MX PEIICHUS, UCXOS U3 JIEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOLINXCS
PECYPCOB U OTPAHUYEHUI

OIIK-1 «CnocobeH NpUMEHSTh €CTeCTBEHHOHAyYHbIC M OOIIEWH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOTO aHaJIN3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCJIEIOBaHUSI B TPOPECCUOHANBHOMN 1€ATEeIbHOCTH

OIIK-8 «Cmoco0eH TpPHUMEHATh MaTeMaTHYeCKHEe MOJENH, METOAbl U CpEelCTBa
MPOEKTUPOBAHUS HH(DOPMALIMOHHBIX U aBTOMATHU3UPOBAHHBIX CUCTEM)

CopepxaHue  TUCHUIUIMHBI ~ OXBaThIBa€T  KPyr  BONPOCOB,  CBSI3aHHBIX  C
mubdepeHIIMaTbHBIM M UHTETPAIbHBIM UCUHCICHUEM, TEOpHEW MpeAesioB U PSAOB M MX
PUMEHEHHUEM.

[IpenogaBanue AMCUUIUIMHBI IpEeAycMaTpuUBaeT cienyromue ¢GopMbl OpraHU3alHU
y4eOHOTO Tpolecca: JeKyuu, NpaKmuueckue 3auAmus, CaMOCmosmenvhas paboma
obyuarnwe2ocs.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTalus B hopMe IK3aMeHa.

OO6miasi TpyAOEMKOCTh OCBOCHHS JAWCIUIUIMHBI COCTABISET 7 3a4CTHBIX EAUHUIl, 252
yaca.

SA3bIK 00y4YeHUS 10 AUCIUIUTMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS IO JUCIUILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
— (opmupoBaHUE y CTYJACHTOB MOHUMAHHSI POJIM MATEMAaTUKH B COBPEMEHHOM
MUpE, HayKe W MPAKTUICCKOM JIEATSIIBHOCTH B H30paHHOW CIICITUAIBHOCTH,
— (opmupoBaHUE Y CTYACHTOB CIOCOOHOCTH M HaBBIKOB (DOPMYIIUPOBATH U PEIIaTh
npodeccroHaNbHBIC 32/1a4M ¢ UCIIOJIb30BAHUEM alapara MaTeMaTHYeCKOTo
aHaJn3a.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUUILIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuics AOHKEH 00JaJaTh CIEIyIOIIUMU
KOMIETSHIIMSIMH WM UX YacTsMu. KOMIETeHIINM U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMIA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma)

Kox u HaumenoBanue

Kon n HanmMeHoBaHMe HHIUKATOpA

KOMITETCHIINH KOMIIETCHIINH JOCTHXKEHHS] KOMIIETEHIIUU
VK-1.3.2 3HaTHL METOAUKH CUCTEMHOI'O
YK-1 Cnocoben MIO/IX0J1a JIsl PELIEHUS IOCTaBICHHBIX
OCYIIIECTBIISATH IOUCK, | 3a7a4
kputndeckuil ananus | YK-1.V.2 ymers ocymecTBiIsTh
U CUHTE3 KPUTHUYECKHI aHaJIN3 U CUHTE3
YHMBEpCATLHbIC uH(popMaIun nH(pOpMaILIUY, TTOTYYCHHON U3 Pa3HBIX
KOMITETEHIINHT p ’ p ’ i p
MPUMEHSITh WCTOYHUKOB, JJIsl PELICHUS OCTaBICHHBIX
CHUCTEMHBIN ITOIXO 3a71a4
JUISL pEUICHUS VK-1.B.2 Bnanetrs HaBEIKAMH CUCTEMHOI'O
MOCTAaBJCHHBIX 33/1a4 | MOAXO0/a JIJISl PEIICHUSI TOCTABIEHHBIX
3azaqy
VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTpaHUYEHUS JJIS1 PELICHUS OCTaBICHHBIX
YK-2 Cnocoben P AP
OMPENIEIATh K Janat
P pyr YK-2.V.1 ymeTb npoBOIUTH aHATIU3
3aJa4 B paMKax o
. MOCTABIICHHOW 1IeTH U (POPMYITHPOBATH
MOCTaBJICHHOM 1IeNU U
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
BBIOMPATH
€€ JIOCTHUXKEHUS
ONTUMAaJIbHBIE
YHuBepcanbHbIe VK-2.Y.3 yMeTh BbIABUTATH
CIIOCOOBI UX . .
KOMITETEHIIMH albTEPHATUBHBIC BAPUAHTHI ACUCTBUH C

pELICHUs, UCXOS U3
JEHUCTBYIOIIUX
IIPABOBBIX HOPM,
UMEIOLINXCSA
pecypcoB n
OTpaHUYECHUN

IIETTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHus 3a/1a4, B TOM YUCJIE C TTIOMOIIBIO
u(pPOBBIX CPEACTB

YK-2.B.2 B1aneTs HaBBIKaMH BBIOOpa
ONTUMAJIBHOTO CTI0C00a pelieHus 3a/1a4 ¢
Y4eTOM HMEIOIIHUXCS YCIOBHM, PECYPCOB U
OTpaHUYCHUN

Oo6menpodeccnoHanbHbIE

KOMIICTCHII N

OIIK-1 Crnocoben
MPUMCHSITh
eCTeCTBeHHOHayLIHBIe
1 0OIIENHKEHEPHBIC
3HaHHuA, METOAbI
MaTeMaTHYECKOTO
aHaau3a u

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(bU3MKH, BBIYUCITUTEIBHON TEXHUKH U
IPOrpaMMHUPOBAHUS

OIIK-1.Y.1 ymMeTs pemats CTaH1apTHbBIE
npodeccroHaNbHEIE 3a/1a49U C
MPUMEHEHHEM €CTeCTBCHHOHAYYHBIX U
OOIIEHH)KCHEPHBIX 3HAHUN, METOJIOB




MOACIINPOBAHUA, MaATEMAaTHYCCKOI'O aHaJIn3a u

TEOPETUYECKOI0 U MOJICTTUPOBAHUS
skcniepuMenTanbHoro | OIIK-1.B.1 umeTh HaBBIKH TEOPETUUECKOTO
HUCCICO0BaHUA B 1 OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA
npodeCcCHOHAIBHON 00BEKTOB MpohecCHOHATBHOMN
ACATCIIbHOCTU ACATCIIbHOCTHU

OIIK-8.3.1 3HaTh METONOJIOTHIO U
OCHOBHBIC METOAbI MATEMATHUYCCKOI'O
MOJCIIUPOBAHUS, KIIACCU(PUKAIIUIO 1

OIIK-8 Cnocoben YCIJIOBUSI IPUMEHEHUSI MOJIENIEH, OCHOBHbIE

IPUMEHSATh METOJIBI ¥ CPEJICTBA MMPOCKTHPOBAHHMS

MaTeMaTHYeCKue MH(POPMAIIMOHHBIX U

MOJIETIH, METO/IBI 1 aBTOMATH3UPOBAHHBIX CHCTEM,
Oo6menpodeccnoHanbHbIE

cpeacTBa MHCTPYMEHTAJIbHBIE CPE/ICTBA
KOMITETCHITUH

IPOEKTUPOBAHUS MOJICTTUPOBAHUSI U TIPOSKTHPOBAHHS

UH(POPMALIMOHHBIX U | HHPOPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX | ABTOMATU3UPOBAHHBIX CHCTEM

CUCTEM OIIK-8.V.1 ymeTh NpUMEHSATh Ha PAKTHUKE
MaTeMaTH9eCKUe MOJIEITH, METOJIBI 1
CpeAcTBa MPOCKTHUPOBAHUS U
aBTOMATH3AIMU CHCTEM HA IPAKTHKE

2. Mecro nucummumHbl B cTpykType Ol
Jucuumimba He O0a3upyeTcsi Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYACHTAMH IIPH
U3y4EHHUH B BbICHIEH MIKOJIE KAKHUX -TMOO0 TUCIMILUIMH.
3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYIUX JUCLUILINH:
Maremaruka. Teopust BEpOATHOCTEN U MaTEMaTUYECKask CTATUCTUKA

3. OO0BeM ¥ TPyT0EMKOCTh JUCITUILTAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTLIINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHBI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

Bun yueOHOM paboThI Bcero Tp yﬂﬁflM KOCTh 1Mo Cehﬁ;TpaM
1 2 3 4

Oowan mpyooemKocmsp OUCYUNIUHDL, 7/ 252 4/ 144 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyueckoli n0020Mo6KU
Ayoumopnule 3anamus, BCETO 4ac. 136 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 68 34 34

npaktuueckue/cemunapckue 3anarus (113), 68 34 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 90 54 36
CamocmosamenvHnas paboma, Bcero (dac) 26 22 4




Buo npomesccymounoit ammecmayuu:. 3a4er, OK3.

OK3.
mudd. 3auger, sk3amen (3auer, dudd. 3auq, ’ JK3.
K3 F*) OK3.

*%
Tlpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM U BUIaM 3aHITHIM.
Pazgenbl, TeMBbI TUCITUTIIIUHBI KX TPYJAOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznmensl, TeMBI TUCITUTLTAHBL Jlexunn | TI3 (C3) | JIP KII CPC
’ (dac) (dac) (gac) (gac) | (uac)
Cemectp 1
Pazgen 1. Teopust mpenenos 6 8 7
Paznen 2. JuddepeHnnaibHOe HCUUCIICHUE 12 12 8
Pazgen 3. HTerpanbHoe UCUUCICHUE 16 12 7
Htoro B cemecTpe 34 34 22
Cemectp 2

Pazgen 4. OyHKIUU HECKONBKUX MEPEMEHHBIX 10 8 1
Pa3nen 5. KpaTHble 1 KpHBOJIMHEHBIE MHTETPATIBI 8 12 1
Pazgen 6. Pspt 16 14 2
Hroro B cemectpe: 34 34 4
Htoro 68 68 0 0 26

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUH
OoOy4JalolUMHUCs  OMNpEAENeHHBIX  TPYIOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npodeCcCHOHATIBHOMN 1A TENbHOCTBIO.

4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B TA0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA
Howmep pasnena HasBanue u copeprkanue pa3ieioB U TEM JIEKIIMOHHBIX 3aHITHIA

Tema 1.1. OcHOBHBIE 3NIeMeHTapHble QYHKIMH. YUCITIOBBIE MHOXKECTBA.
(2gac)
Tema 1.2. Ilpenen ¢hyHKIMM IpU HEOTPAHUYEHHOM POCTE apTyMEHTA.

Teopems! o npenenax. (2 gaca)

Tema 1.3. Ilpenen ¢yHkuuu B Touke. HempephIBHOCTH. 3ameuaTenbHBIE
npenensl (2 yaca)

Tewma 2.1. Onpenenenue npousBogHoil. Ee reomerpuyeckuii u
MEXaHWYeCKUU cMbIcT. Tabyniia mporu3BOIHBIX, 4acTh 1. (2 yaca)

Tema 2.2. IlpaBuna nuddepennmpoanus. [IponsBoaHas CiIoxHOMN
(dbyHKIMH, TPOU3BOIHAS 00paTHOM GyHKIMK. Tabiuia mponu3BOIHBIX,
2 gacTh 2 (2 yaca).

Tema 2.3. [Tpon3BoiHBIE BBICIIMX MOPSAKOB. TE€OpeMBbI O
muddepeHnmpyembix GyHKIuMAX. (2 yaca)
Tema 2.4. IlpaBuno Jlonurana. ®opmyna Teitnopa. (2 yaca)

Tema 2.5. [luddepennman byakuun neporo nopsaka. Juddepenimans




BBICHINX MOPSIKOB. (2 yaca)

Tema 2.6. MccnenoBanre GyHKITUNA ¢ TTOMOIIBIO TIPOU3BOIHBIX (2 "aca)

Tema 3.1. IlepBooOpa3znas. Heonpenenennsit uaTerpain. CBoricTBa
HEONpeIeJIEHHOTO HTerpaa (2 yaca)

Tewma 3.2. Tabnuma uaterpanoB. Meto 3aHECEHHUS MO 3HAK
muddepennmana. Meron 3aMeHbl IEPEMEHHOM HHTETpUPOBaHUs (2 yaca)

Tema 3.3. MHTerpupoBanue no yactsaM. MIHTerpupoBanue palmoHaIbHbIX
BBIpaKEHHI. (2 "aca)

Tema 3.4. lnTerpupoBaHue TPUTOHOMETPUICCKUX BhIpaKEHUH (2 yaca)

Tema 3.5. Onpenenennbiii uaTerpan. OnpeneneHue u cBocTBa. (2 yaca)

Tema 3.6. UnTerpan ¢ nepeMeHHBIM BEpXHUM npenesioM. Dopmyiia
Herotona- Jletionuna (2 yaca)

Tewma 3.7. HecoOcTBeHHBIC HHTETpAIIHI (2 Yaca)

Tema 3.8. IIprioxeHus: onpeneaeHHOTo HHTerpaia (2 yaca)

Tema 4.1 OyHKIUA HECKOIBKUX NEpEeMEHHBIX. OCHOBHBIC MOHSTHS.
HemnpepsiBHOCTS. (2 yaca)

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOIBKHUX TIEPEMEHHBIX.

4 (Yactubie npousBoaubie. Juddepenmuan. [IponzBoanas cnoxxHoU
¢ynkuuu. YactHble TpOU3BOJHBIE BRICIINX nOpsakoB. @opmyina Telnopa)
(4 gaca)

Tema 4.3. ccnenoBanue (yHKIIMKA HECKOJIBKUX NEPEMEHHBIX. (4 yaca)

Tema 5.1. JIBoiiHoi1 uHTerpan. TpoliHoil nuTerpan (4 yaca)

5} Tema 5.2. TpoiiHoit uaTerpan (2 yaca)

Tema 5.3. KpuBonuHelinble HHTETpaibl. (2 gaca)

Tema 6.1. Hucnosslie psasl. OCHOBHBIE onpeieieHust. Pspl ¢
MOJIOKUTETbHBIMU WwieHamMu. [Ipusnaku J{amambepa u Kommw (2 vaca)

Tema 6.2. Heo6xonumslii npusHak. [Ipu3znaku cpaBHeHus. THTErpanbHbIi
npusHak Komm. (2 aca)

Tema 6.3. 3HakoniepeMeHHBIC PsIbl. AOCONIOTHAS U YCIIOBHAS CXOAMMOCTH
6 CgoiicTBa abcomoTHO cxomsuxcs psanoB. [Ipusnak JleiiOnuma (2 vaca).

Tema 6.4. dyHkiroHanbHbIE psAabl. O0IaCTh CXOAUMOCTH. PaBHOMEpHas
cxoaumocTh. CteneHnsle psaasl. MHTEpBan cxoauMocTH (2 Jaca)

Tema 6.5. CBoiicTBa CXOASIINXCS CTENIEHHBIX PSIOB (2 yaca)

Tema 6.6. Paasl Teitnnopa u Maxinopena (2 yaca)

Tema 6.7. Pan @ypbe nepuoandeckoit pyHkimu (2 gaca)

Tema 6.8. Psan @ypbe ueTHO# 1 HedeTHON QyHKIHH (2 "aca)

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJOEMKOCTh

N3 Hux
Ne

Tpynoem | mpaktuue

Ne Tembl MpakTUYECKUX DOopMBI IPAKTUYECKUX N pasnena

. . -KOCTb, CKOH

n/m 3aHATUN 3aHATUN JUCLIATI-

(qac) MOATOTOB
JIUHBI

K, (dac)




Cemectp 1

[Ipenemnsr
panoHaIbHBIX
BBIPAKCHUM Ha
OECKOHEYHOCTH U B
TOYKE.

Pemenue 3amau

OKBUBAJICHTHBIE
OECKOHEUHO MaJILIE.
Yucno e.

Pemenue 3amau

IIpounsBoaHsIE.
[TpaBuina
¢ epeHIMpoBaHUs

Penrenue 3anau

[IpousBogHas CIOKHON
byHKIIMN

Penrenue 3anau

Tabmnynoe
MHTErpUPOBAHUE

Penrenue 3anau

Buecenue o 31ak
nuddepenimana

Penrenue 3amau

3aMeHa IEPEMEHHOM.
NuTterpupoBanue mno
JacTsIM

Penrenue 3anau

NurterpupoBanue
panrOHAIBLHBIX

byHKIHHA

Pemenue 3amau

2 ceMmecTp

YacTHbIE TPOU3BOIHBIC

Pemrenue 3agau

10

YacTHbIe IPOU3BOIHBIE
BBICIINX MOPSIAKOB

Pemenue 3amau

11

DKcTpeMyM (pyHKITUN
HECKOJIBKHX
ePEMEHHBIX

Pemrenue 3agau

12

JIBOMHBIE MHTETPAJIBI

Pemenue 3amau

12

13

Pane1 ¢
MOJIOKUTEITHHBIMU
yneHamu. [Ipuznaku
Janam6epa u Komm

Pemrenue 3agau

14

Pane1 ¢
MIOJIOKUTEILHBIMU
YJIeHaMH U
3HAKOTIEpEMEHHBIC
psanel. Heo6xomumprit
MPHU3HAK U TPU3HAKU
CpaBHEHUS.

Pemenue 3amau

15

CreneHHbIe PsibI

Pemenue 3amau

16

Psanawr Teitnopa u
Maksnopena. Psbl

dyphbe.

Pemenue 3amau

Bcero:

68

4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYJOEMKOCTb ITPUBEICHBI B TabIHUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaumenoBanne nabopatopHbIX padboT

TpynoeMKoCTb,
(gac)

N3 Hux

MPAaKTUYECKOMN

MOJTOTOBKH,
(dac)

Ne
pasnena
JIACLIMIT

JIAHBI

VY4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM PabOTHI
VY4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Buapl camocTosiTennbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B TA0IHIIC 7.

Tabnuna 7 — Bunbl caMmocToaTeIpHOM paboThl U €€ TPYJO0EMKOCTh

Buna camocrositensHOM paboTh BSIZZO’ Cemectp 1, uac Cemectp 2, yac
1 2 3 4
N3ydenne TeopeTHIecKoro Marepuana
6 5 1
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 8 7 1
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 6 5 1
Kontposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 6 5 1
arrectaruu (I1A)
Bcero: 26 22 4

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUaroMmUXCsl 0 TUCHUILIHHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUI CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TaOIuIEe 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Mudp/ bubnuorpadudeckas ccpuika KonuyectBo
URL anpec 9K3EMILISPOB B
O6ubnuoreke
(kpome
AIEKTPOHHBIX
HK3EMILISPOB)
517 [TuckynoB H. C. Iuddepennmanbroe u 159




134 WHTErpajibHOE UcuKciieHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpwu, - 1996. - 416 c.
517 [TuckynoB H.C. luddepennumansHoe u 145
134 UHTETpaJIbHOE HCUHCIIeHUE: yueOHoe ocodue. T. 2 /
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennmnanbroe u 237
134 UHTETpaibHOE ncuncieHus: B 2 T.: yaebHoe nmocobue
IJ1s1 cTyAeHToB BTy30B M.: MuTerpan-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. CoopHuk 3a1a4 1mo Kypcy 165
Bb50 MaTeMaTHYECKOTO aHanu3a: yaeoHoe mocooue / I'. H.
bepman. - 22-¢ u3n., mepepad. - CII06.: [Ipodeccus,
2005. - 432 c.
517 Bricmas matemartuka. Psjer: yaebnoe mocoodue / 1O. 167
I'96 A. I'yeman, C. I1. [TomerTkusn, A. O. CmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHS. -
CIIo. : U3g-Bo I'YAIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsr I'.M. OCHOBBI MATEMATHYECKOTO OBC Jlasp
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1it - Cankt-IletepOypr:
Jlann, 2015.- 448c.
https://e.lanbook. | ®uxrtenronbir .M. OCHOBBI MAaTEMAaTHYECKOTO OBC Jlanb
com/book/411 | ananmza. B 2-x TT. Tom 2-ii - Cankt-IletepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | COopHuK 3a1a4 10 MAaTEMAaTHYECKOMY aHAIH3y. Tom OBbC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTS. i dhepeHIInpyeMocTh
/ JIJ. KynpsiBues [u np.]. - MockBa : ®usmariur,
2010. — 496 c.
COopHHK 3a/1a4 [T0 MaTeMaTHYECKOMY aHaIu3y. Tom OBC Jlanp
https://e.lanbook. | 2. UuTerpansl. Psapr: yueb. mocoodue / JI.JI.
com/book/2227 | Kynapsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | banaun K.B. Marematuueckuii ananus. / K.B. OBC Jlanb
om/book/74580 | banaun, B.H. banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | bepmanT A.®. KpaTkuii Kypc MaTeMaTHYECKOTO ObC Jlanp
om/book/2660 | ananuza./ A.®. bepmant, U.I'. ApamanoBuu. - CII0.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | becos O.B. Jlekiuu no MaTeMaTn4eckoOMy aHAIIU3Y. - OBC Jlanb
om/book/72002 | M.: ®usmariur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. Marematuyeckuii aHaiu3 B 3a7a4ax U OBbC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. I[Tocumenbckas.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlanb

com/book/147557

Bypkoga, O. A. lllymepuna. - Kpacnospck: Cudl'y
nM. akagemuka M. @. Pemernéna, 2018. - 128 c.

UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB



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

[lepeuenp AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS IUCIUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue
http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAal
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 3BbC «Jlanby

8. Ilepeuens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHbp MTPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOI0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOoIiecca 10 AUCIUTLTHHE.
[lepedeHpb UCTIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadbnure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO 0OeCIIeueHUs
Ne /i HanmenoBanwue
Microsoft Windows
Microsoft Office
MathType
Wolfram Mathematica

Hlw N

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

9BC «Jlaup»

9. MarepuanbHO-TeXHUYECKast O0a3za
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

1 | JleknmonHas ayiuTopus

AyauTopus 1Sl IPaKTUYECKUX 3aHITUI

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBEeH B Tadmmie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl POBEICHHS TPOMEKYTOUHOH aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeyeHb OIIEHOYHBIX CPEJICTB
Ok3aMeH Cnucok BOIpocoB K SK3aMEHY;
TecThl.



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

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JalomMMHCA MPUMEHsAETCsl S-0ajuibHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BAThHCS

100-0aypHas  mkaia

MOJYJIbHO-PEUTHHIOBOM  CUCTEMBbl  YHUBEpCUTETa,  IIpaBuia

HCITIOJIBb30BaHHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or11eHKa KOMITETEHITUHN

5-0ayuipHad 1IKama

XapaxrepucTuka chopMUpOBAHHBIX KOMIIETEHIUIHA

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJMTEPaTypHI,

«OTIIMYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIIPABIICHNUS;
— yMeJ0 000CHOBBIBAET U apIyMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;
— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.
— o0yyarouuiicss TBEpI0 YCBOWIJI MPOTrpaMMHBIA MaTepHal, TpaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHl,
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JESITEIBHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;
— JIeJaeT BBIBOJBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHl,
— JIOMYyCKaeT HECYIIECTBEHHBIC OMMOKU M HETOYHOCTH,
«yIOBJIETBOPUTEIILHO) .
GATTOHO — UCIIBITBIBAET 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cl1abo apryMEeHTHPYET HAayYHBIC MTOJI0KECHHUS,
— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHHUIA;
— YaCTHYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHH.
— o0yyarolmuiicss HE YCBOWJ 3HAYUTEIBHONM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONyCKAaeT  CYIIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  TPHU
«HEYJIOBIICTBOPUTEIIEHO ]
paccMoTpeHHH po0sieM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aYTCHOY

— HCHBITHIBACT TPYAHOCTH B MPAKTHUECKOM ITPUMEHEHUH 3HAHH;
— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKECHHUS,
— He (OPMYIHPYET BBIBOJAOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Borpocs! (3agaun) 18 9K3aMeHa

OIIK-8.3.1 3HaTh METOI0JIOTUIO U OCHOBHBIE METO/IbI MATEMATUYECKOTO MOJEINPOBAHMSI,
KJIacCH(UKAIUIO U YCIIOBHS IPUMEHEHHS MOJEIeH, OCHOBHBIE METOJIBI M CPECTBA
IPOCKTHUPOBAHUS MHPOPMAITMOHHBIX U aBTOMAaTH3UPOBAHHBIX CHCTEM, HHCTPYMEHTAJIbHBIC
Cpe/ICTBa MOJCTUPOBAHUS 1 IIPOSKTUPOBAHMS HHPOPMAIIMOHHBIX ¥ aBTOMATU3UPOBAHHBIX

CHUCTEM

OIIK-8.Y.l ymerb NpUMEHSTh HAa MPAKTHKE MAaTEMAaTHUUYECKUE MOJENH, METOIbl M CpPEJICTBA

MPOCKTUPOBAHNA U aBTOMATHU3AIIUN CUCTEM HA IMIPAKTUKC




Ne Kon
[Tepeuens BonpocoB (3a1a4) 71sl FIK3aMeHa
n/n MHAMKATOpa
Cemectp Nel
1. | Ipenen ¢pyHkuuu. Beraucnenue npeaenos. YK-1.V.2
xZ-5x-2
1. Boluucnuts npenen 11n1 —_
—co X2+2x-8
2x%-4x—-6
2. Bwruucauts npenen llmi
x—3 2x°—7x+3
3x%-4x—4
3. Brruaucouts npegen 11n1 —
—co 2x%—3x-2
—x%4x+6
4. BplYMCIUTH Ipeaen 11n12—
—3 2Xx=—5x—3
. xP-2x%-x42
5. Bemuucnuts npenen lim ————
x—oo 3X“—Tx+2
2x%45x42
6. Bpraucouts npeaen lln —_—
—2-x7+2x+8
. xT42xE-Txt4
7. Beruaucnuts npexen lim ————
x—oo ZX“+5x—12
3x?-5x-2
8. Bwruucauts mpemen hm—
—2 X 242x-8
. x%-6x49x—4
9. Bprumcnuts npenen lim —————
x—coo  X°—7x+12
3x%—4x—4
10. Beruucauts npenen 11n12—
—2 2X<—3x—2
2. | Kakue u3 mpecTaBICHHBIX HUKE MPEJIETIOB MOTYT OBITh BEIYUCIICHBI VYK-1.B.2
METOI0M ,Z[G.HGHI/I}I Ha OOJIBIIIYIO CTETICHb MEPEMEHHBIX ?
3x2-5x
a) lim———
) x—;l} XZ+2X
2x%—4x-6
b) lim———
x—3 2x°—7x+3
¢) lim 3x2—4x—4
K00 2}(2—3}(—2
-x24xt6
d) lim———
x—3 2x%2-5x—3
e) lim x3-2x2-x+2
X— 00 3x2-7x+2
3. | Kakas ¢byHKIMS Ha3bIBAETCSI HETIPEPHIBHOU B TOUKE X0? OIIK-1.3.1
4. | Yemy paBHa CyMMa KOHEYHOT'0 YHclia OECKOHEYHO MaJIBbIX (PYHKIHI? OIIK-1.3.1
5. | Teno aBmxkercs 1o 3akoHy S(t) = 5t° +1. Uemy paBHa ckopocts V(t) B OIIK-1.3.1
OIIK-1.V.1

MOMEHT BpeMeHH t =1? 3anummre HOMEp BEPHOTO OTBETA.

1) 6




2) 4

3) 10
4) 15
1) BbluucIMTE NPOU3BOAHYIO QYHKIMHU Y = x& + 4% YK-1.B.2
OIIK-1.V.1

2) Bepno nu yrBepkaenue: «[Ipon3BoaHas CyMMBI IBYX

muddepeHnrpyemMbix QYHKITUN paBHA CyMME MPOU3BOIHBIX 3TUX

¢bynkuuity. OTBET apryMeHTHpYHTE.
1) BbluucIHTE NPOU3BOAHYIO QYHKIMHE Y = X2 - 4% VYK-1.B.2

OIIK-1.V.1

2) Bepno nu yrBepxkaenue: «[Ipon3BoHas MPOU3BEACHUS IBYX

muddepeHnrpyemMbix GYHKIUN paBHA TIPOU3BEACHUIO TPOU3BOIHBIX

TUX QyHKIUI». OTBET apryMeHTUpYITE.

Haiinure hopmyny ¢ ommOKoi. ApryMeHTUPYHUTE CBOW OTBET. OIIK-1.V¥.1

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

2. (UC)Ev(X))'=u"(X):V'(X)

3. (U(x)-v(x))'=u’(x)-+-v'(x)

(u{x])"; _u Tx) v(x)—u(x) v{x)
v(x) v (x)

[TpaBuna quddepenuupoanus. [Ipon3BoHas CI0KHON (YHKIIUH. YK-2.V.1
3ananue 1. YK-2.V.3
1) Haiinure npon3Bo Y0 hyHKIIHH OIIK-8.3.1

y = 5 cos(7 + 8x) + 3/7x — 8
2) HazoBute kakoe-mu60 nudpoBoe CPeacTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.

3amanue 2.

1) Haiinure nmpon3BogHy0 HYHKIIHH
y = 5cos(5+ 2x) = In(5x — 2)

2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE /IS
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amanue 3.
1) Haiigure mpou3BoaHYIO GYHKIIUN
—6tg(7 + 4x)

In(7x — 4)




2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
peuieHus qaHHou 3aqaun. OO60CHYIiTE BaIlll BHIOOP.

3amanue 4.
1) Haiigute npou3BoiHY0 QyHKIHH
y = \;'2 — 6sin(7 + 4x)
2) HazoBute kakoe-nmu6o nudpoBoe CpeacTBO, MPUMEHIUMOE s
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

3amanue 5.
1) Haiinute npon3Bo Y0 yHKIIHH
v = 5cos(3 + 4x) + log,(3x — 4)
2) HazoBute kakoe-mu60 nudpoBoe CPeaCcTBO, TPUMEHUMOE IS
peuieHus qaHHou 3aqaun. OO60CHYITE BaIll BEIOOP.

10.

[IpoBeprTe sIBIISIETCA JIM BBIpAXKEHUE

1
T (—24)cos(7 + 4x)

IPOU3BOAHON QYHKINH y = \4{ 2 — 6sin(7 + 4x) ? OTBeT 0OOCHYITE.

OIIK-1.B.1

11.

3anuumTe ypaBHEHNE KacaTelnbHOH K rpaduky GyHKImH Y=X° - 2
B €ro Touke ¢ abcruccoii Xo= 1

OIIK-1.V.1

12.

B Kakoif TouKke ypaBHEHHE KacaTebHOM K rpaduKy GpyHKIHM y=X° -2
nmMeet Bua Yy=3x-4

3anaga MOXKeT OBITh perieHa AByMs criocobamu. O0ocHyiiTe 006a
croco0a perieHus.

OIIK-1.B.1

13.

ITycts B TOuke (Xo, Yo) mepecekarorces ase kpussie Y=F(X) u y=g(X). O6¢
¢byukuuun Y=f(X) u y=¢g(X) umerot npou3BoaHbIC B TOUKE (X0, Yo). UeMy
PaBEH yrojl MeX1y KPUBBIMH?

YK-1.3.3

14.

[TycTh mosiokeHne TOUKH MpH €€ IBUKCHUH 3a1aéTcst hyHKImen S=S(t),
rae t — Bpems. Yemy paBHa CKOpOCTh TOUKHU? BrImummTe HoMep BEpHOTO
YTBEPIKICHHUSL.

a) CKopocTh TOYKH paBHA NPou3BoAHON pyHKmuu S(t)

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

b) Cxopocts TOUKH paBHa quddepermany pyakuun S(t)

OIIK-1.3.1

15.

[Mycts Gpynkuus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
yobsiBanus GyHkiun y = f(x) Ha uaTEpBaie (a, b).

VK-1.3.3

16.

[Tycts Gyuknus y = f(x) 3agana Ha untepsaie (a, b). Hasosute ycnosue
BBINTYKJIOCTH BBepX pyHKImMU y = f(x) Ha nuHTepBae (a, b).

YK-1.3.3




17.

[Mycts Gpynknus y = f(x) 3agana Ha untepaie (a, b). HazoBute yciosue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMK y = f(X) Ha uHTEpBae (a, b).

VK-1.3.3

18.

[Tycts nuddepennupyemas hynkuus y = f(X) 3amana Ha UHTEpBaJe

(a, b).

M3BecTHO, uTO B TOYKE Xo HA MHTEpBae (3, b) mpousBoaHas GyHKIUU Y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEP)KIATh, YTO
B ATO# TOUKe (PYHKIUS UMEET MaKCUMyM?

VK-2.B.2

19.

Kakas npsmas quHUS Ha3bIBae€TCS aCUMITOTON rpaduka GyHKIIUN
y=f(x)?

YK-1.3.3

20.

BepHo 51, 4TO BBIpaXXKeHUE

5, 2, N 2 s 45
R X Tyt
SBnsiercs petennem [ (5x3 — 2x% + Vx3)dx ? Otser obochyiire.

[IpuBenuTe nBa crioco0a pemieHwus .

OIIK-1.B.1

21.

1. Boruucnuts HeonpeaenEHHbIN HHTETPAT:
[(SxS —2x% + /x3)dx
2. BwruuciauTs HeompeneaEHHBIN HHTETPAT:
1
) 3 _
[(u‘x + 3x 5+ x3)dx

3. BwruuciauTs HeompeneaEHHBIN HHTETPAT:

x? +4/x
f  ax

4. BpUuCIUTh HEONPEACIEHHBIN HHTETPAT:
4
x4 %3
(——=)dx
X
5. BwruuciauTs HeonpeneaEHHBIN HHTETPAT:

J-cos(-‘-lx — 7)dx

VYK-1.V.2
VK-2.V.1

22,

MeTo bl HHTErpUPOBAHKUS: METOJT BHECEHUS MO 3HAK AuddepeHnnana

Y METOJ 3aMEHBI [IEPEMEHHOW UHTETPUPOBAHMUSL.

1. BeiOepute METOJ MHTETPUPOBAHUS U BEIYUCIUTE HHTETPAJL.
YKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN

2xdx
vx2+3

2. BrpiGepute MeTOJ MHTETPUPOBAHUS U BBIYUCIUTE UHTETPAJL.

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




VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS IPUMEHSIIN
4xdx
x*+1

3. BriOepute MeTO MHTETPUPOBAHUS U BBIYUCIUTE HHTETPaJL.
VYKaxuTe Kakoll METOJ HHTErPUPOBAHUS PUMEH SN :

fxsin(xz + 3)dx

4. BpiOepuTe METOA HHTETPUPOBAHUS U BBIYUCIUTE UHTETpall.
VYKakuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

J‘ dx
Vxcos?(v/x)

5. BeiOepure MeTO UHTETPUPOBAHUS U BBIUUCIUTE HHTETPAIL.
VYKaxkuTe Kakoi METOJ UHTETPUPOBAHNS IIPUMEHSUIIN:

Frea

23. | 3anmanue 1. VK-2.V.1
YK-2.V.3
1) BbIYKCINTH, IPUMEHUB METOJ] UHTETPUPOBAHUS 110 YaCTSIM: OIIK-8.3.1
[ x * cosxdx
2) HazoBute kakoe-mub60 I1U(POBOE CPEICTBO, MPUMEHHMOE IS
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.
3ananue 2.
1) BbrauciuTh, MPUMEHUB METOI MHTETPUPOBAHUS 110 YaCTSIM:
[(x + 1)e*dx
2) HasoBure Kakoe-au00 mH(PPOBOE CPEACTBO, MPUMEHUMOE IS
pemeHust naHHoi 3anaun. OOOCHyiiTe Ball BHIOOP.
3amanue 3.
1) BeraucnuTh, MpUMEHUB METOJT MHTETPUPOBAHHUS IO YaCTsIM:
J- xInxdx
2) HasoBure kakoe-n1100 1HU(POBOE CPEACTBO, MPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.
3ananue 4.
1) BeuucinTh, MPUMEHUB METOJI MHTETPUPOBAHUS IO YACTSIM:
x? = sinxdx
2) HasoBure Kakoe-au00 mH(POBOE CPEACTBO, MPUMEHUMOE IS
pemenust naHHoi 3anaun. OOOCHyiiTe Ball BHIOOP.
24. | 3anmanue 1. YK-2.V.3




1) BeruuciuTe onpeaeacHHbIN HHTETPa:

2

[

0

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qaHHou 3anaun. OO60CHYIiTE BaIll BHIOOP.

3amanue 2.

1) Beruucnute onpeaeacHHbI HHTETPpa:

1
f 2dx
0

2) HazoBute kakoe-md0 HuppoBOe CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3amanue 3.

1) Beruucnute onpeaeacHHbI HHTETPa:

3

[ xdx

2

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BEIOOP.

3amanue 4.

1) Beruucnute onpeaeacHHbIN HHTETPa:

0
J-x3a'x
1

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYIiTE BaIll BBIOOP.

3amaunue 5.

OIIK-8.3.1




1) Beruucnute onpeaeacHHbIN HHTETPpa:

1
J-exdx
Z1

2) HazoBute kakoe-md0 HuppoBOe CPEACTBO, IPUMEHUMOE ISt
pereHust faHHOM 3aaaun. OGOCHYWTE Balll BHIOOP.

25. 1. TIpouwHTErpUpyHTE TPUTOHOMETPHUIECKYIO () YHKITHIO YK-2.V.3
]sz
f cosx dx
H-"'lfu
2. TlpouHTerpupyite TPUTOHOMETPUUECKYIO (PYHKIIUIO
J cosx dx
0
3. TlpowHTerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO
n-"'l-fl
f cos2x dx
"1z
4. TlpowHTerpupyiTe TPUTOHOMETPUUYECKYIO (DYHKITHIO
f sinx dx
0
5. IlpouwHTEerpupyiiTe TPUrOHOMETPUUECKYIO (DYHKITHIO
f sinx dx
H-"'lZ
Cemectp Ne2
26. | Kakas ¢ynkuus z = f(x;y) Ha3pIBaeTCs HEMPEPHIBHOW B TOUKE VYK-1.3.3
Mo (x0;¥0)?
27. | Kakas u3 gopmyrn cootBercTByeT auddeperimany GyHkuun y=e°<? VK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2eXdx
28. | YacTHble IPOU3BOIHBIC YK-1.V.2

OIIK-1.V.1




dz o=z
— 1 — GyHKIHH

HaiinuTe yacTHbIE TPOU3BOIHBIE x5y

B sin(3 4+ 8x — 7y)
- 2 _ x3},?

Z

dz o=z
— 1 — GyHKIHH

HaiinuTe yacTHbIE TPOU3BOIHBIE x5y

_ sin(3 + 2x — 5y)
- 2 _ xet},?

A
o dz Oz
HaiinuTe yacTHbIE TPOU3BOIHBIE P 2 byHKIIH

_sin(1+ 4x—3y)
B 3+ x2y7?

Z

dz

o dz
HaiinuTe yacTHbIE MPOU3BOIHBIE 5 1 p byHKIUHA

_sin(7+4x—7y)
- 3 _ x3},6

A
o dz Oz
HaiinuTe yacTHbIE TPOU3BOIHBIE P 2 byHKIUHA

_ sin(5+ 8x — 5y)

3 — xet},e

Z

29. | Boimucathb yciioBue pu KOTOPOM BhIpaKEHHE VYK-1.B.2
P(x,y,z)dx + Q(X,y,z)dy+R(x,y,z)dz
npeICTaBiIsieT co0oi quddepeHnan HeKoTopoi GyHKIuu U(X,Y,z).
30. | Kakas Touka Ha3bIBaeTCsl TOUKOH MakcuMyMa QyHKUMU z = f(x; v)? OIIK-1.3.1
31. 1. Haiitu npou3BoHYIO (QYHKIIHH YK-2.V.1
OIIK-1.V.1

2.

3.

flx,y) = (8+5x% + 2y* — 7x®y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (2, 6)

Haiitu npon3BoHy0 QyHKIHH
flx,y) =(7—x*>+2y"2—x1y3)? B rouke K(1,1) no
HaIlpaBJICHUIO K Touke M (4, 3)

Haiitu npon3BoHy0 QyHKIHH

flx,y) =(7—2x3+ 2y 3 —x3y™1)? g rouxe K(1,1) mo
HarpasJeHUIo K Touke M (5, 2)




4. Haiitu npou3BOIHYIO (DYHKIIHIO

flx,v) = (11— 2x3+ 2y — x8y™2)? B Touke K(1,1) o
HaIpaBJIEHUIO K Touke M (5, 6)

5. Haiitu npou3BoaHYI0 GYHKINUN

flx,y) = (5+ 4x~ 1 — 2y? — 2x3y*)? B Touke K(1,1) no
HaIpaBJIEHUIO K Touke M (2, 3)

32. | ChopmynupyiiTe HEOOXOMMOE YCIIOBHE IKCTPEMyMa YK-1.3.3
muddepeHmpyemoit GyHKINU IBYX epeMeHHbIX z = f(x; y).

33. | Teno pacnonoxkeHo Haj 3aMKHYTOM obnacTeio D, nexamieit B mitockoctu | YK-1.3.3
X0y, Teo OrpaHUYeHHOTO CBEpXY HemnpepbiBHON GyHkuueit f(X , ). OIIK-1.3.1
3anummure GopMyIry, M0 KOTOPO MOYKHO BEIYUCIUTH O0BEM JTAHHOTO
Tena.

34. | 3ananue 1. YK-2.3.1
1) BeruuciuTh ABYKpaTHBIN (IIOBTOPHBIN) HHTETPA YK-2.V.1

YK-2.V.3
OIIK-8.3.1

3 x
[ dxf (3 —4x+ 7y + 2xy)dy
0 —2x

2) HazoBute kakoe-1md0 HUppoBOE CPEACTBO, IPUMEHUMOE IS
peuieHus qanHou 3aqaun. OO60CHYITE BaIll BBIOOP.

3ananue 2.
1) OGnacte D orpaHu4eHa JHHUSIMH

y=2x+3un y=x%—6x+15.

[TepeiiTu ot nBOMHOTO MHTErpaja mo oomactu D k ABykpaTHOMY
(IOBTOpPHOMY) MHTETpAly U PACCTaBUTh MIPENAEIBI
MHTETPUPOBAHHUS B HHTErpanax |[ o f . y)dxdy =

2) HazoBute kakoe-mu60 nudpoBoe CPEeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3anaun. OO60CHYITE BaIll BBIOOP.

3ananue 3.
1) BbIuuCIUTh IBYKpATHBIN (TIOBTOPHBII) HHTETpA

3 2x
f dxf (3 —2x 4+ 7y + 6xy)dy
0 —x

2) HazoBute kakoe-m1u60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

3ananue 4.
1) OGnactp D orpaHuyYeHA JIUHUSIMA

y=x+2uny=—x>+9x —13.

[lepeiiT OT qBOIHOTO MHTErpaja 1o obmactu D k 1BykpaTHOMY
(MOBTOPHOMY) UHTETPAITY ¥ PACCTaBUTh TIPEICIIBI
UHTETPUPOBAHUS B MHTETpasIax




f £ (G, y)dxdy =
(D)

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3aqaun. OO60CHYITE BaIll BEIOOP.

3amanue 5.
1) BbIUuCIUTh IBYKPATHBIN (TIOBTOPHBIN) HHTETPA
3 4x
f dx (3 —2x + 3y + 3xy)dy
0 x

2) HazoBute kakoe-mu60 nudpoBoe CPeaCTBO, MPUMEHUMOE IS
peuieHus qanHou 3agaun. OO60CHYIiTE BaIlll BHIOOP.

35.

Boinuimre HoMep 1Mo KOTOPBIM PACIIONIOKEH P, sl KOTOPOro HE
BBITIOJTHSIETCSI HEOOXOAMMBIN MTPU3HAK CXOIUMOCTH?

n?+3
1) Zﬂ’ 1347 n3+7
2) Zn 1. 3.4

n3+4

VK-1.3.1

36.

Kakune IMMPU3HAKU UCCIICAOBAHNA HAa CXOAUMOCTb ITPUMCHSIOT JJI1
YHCIIOBBIX PSJIOB C TTOJIOKUTEIBHBIMH YICHAMHA?
a) mpusnak /lamaméepa

b) mpaswmo Jlomurans
c) meroxn Kpamepa

d) mpusnak Kommu.

VK-2.3.1

37.

Ecnm psin cxomutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YIeHE 3TOTO
psna?

VYK-2.3.1

38.

Ecnu oOuuit uneH psina u, He CTPEMUTCS K HYJIIO, YTO MOKHO
YTBEPKAATh O CXOAUMOCTH psija?

VK-2.V.1

39.

OOmuit uneH paga u, CTPEeMHUTCA K Hym0. JlocTaTouHO U 3TOro AJis
TOTO, YTOOBI YTBEPKAAaTh, UTO TAHHBINA P CXOAUTCS?

VYK-1.B.2

40.

oo 5n?

n=13nz_3
HccnenoBath 1aHHBIN P HA CXOAUMOCTh. BriOepuTe MeTon
HCCIICAOBAHUS U3 CIIMCKA.

a) HHTerpanbHblii MPU3HAK CXOAUMOCTH

b) Heo0xoaumblii MpU3HAK CXOAMMOCTH

VYK-1.B.2




c) Ilpusnak Kommu

d) Tlpusnak /lamambepa

1n—5)27 -
41. 1. HccnenoBaTb CXOAUMOCTD psijia 2o, % YK-1.V.2
(5n+2)3 YK-2.V.1
o (4n-=3)°"
2. HccnenoBaTh CXOAUMOCTD psijia 2, G
(1n-3)2"
3. HccnenoBaTb CXOAUMOCTD psijia 2o, na)e
o (4n-3)"
4. HccnenoBaTh CXOAUMOCTD PAfa Yo, i
o (1n+3)an
5. HccnenoBaTb CXOAUMOCTD psijia 2>y Gnta)s
1n-5)2" -
42. 1) HccnemoBaTh CXOAMMOCTD Psijia Ele% YK-2.B.2
(5n+2)3 OIIK-1.B.1
2) Kakoii npusHak Bel ucnosb3obanu. O00CHYHTE CBOit BHIOOD.
43. w [(4n-5)" OIIK-1.B.1
1) HccrenoBaTh CXOMXMMOCTB Psifa Yo, DR
2) Kakoii npusnak Ber nucnoss3osanu. O60CHYIHTE CBO# BHIOOD.
1n+3)4" -
44. 1) HccnenoBaTh CXOAMMOCTD Psiia E;f‘zl% YK-2.V.3
(1n+4)5 YK-1.¥.2
2) HazoBuTe kakoe-1100 U@ poBoe CpeacTBO, IPUMEHUMOE IS YK-2.¥.1
P P p
peuieHus qaHHou 3anaun. OO60CHYITE BaIll BEIOOP.
45. | TlycTs naH 3HAKOYCPEIYIOMMNCS PN 2o, U,. Ecmm pan, OIIK-1.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIMYHH |Un|, CXOAUTCS, TO YTO MOXKHO
CKazaTh 0 3HaKouepenyromemcs psgae? Beioepure BepHBIN OTBET.
a) Psan cxomures
b) Psn pacxomurcs
p
C) Psan cxomures abCOMIOTHO
46. | Ecnu aOCcoMOTHBIC BEIMYMHBI WICHOB 3HAKOUYEPEAYIOIIErocs psaa OIIK-1.3.1

2i_, U, YOBIBAIOT M OOIIUH YiIeH psia CTPEMUTCS K HYIIIO, TO YTO
MOJKHO CKa3aTh O CXOIUMOCTH psifa? BeiOepuTe BEpHBI OTBET.
a) Psaa cxoamres




b) Psix pacxomurcs

C) Psax cxomurest abCOTIOTHO

47.

1. Haiitn 065aCTh CXOIMUMOCTH psiia
(=]

Zx":1+x—|—x2+---—l—x”—l—---

n=0

2. HaiiTu paanyc cXOAMMOCTH psizia

oo

Z(E’.x)” =14 2x +4x? +-+ 2" 4 -

n=0
3. Haiitu paguyc cxoaumocTu psiaa

D (50" =145 +25x% + ook 5" o

n=0

4. Haiitu pagnyc cCXOAMMOCTH psAja
O ()" (Bx)" 3x  (3x)? —1)"(3x)"
CLGa" ) 3 Gy, EDET

n+1 2 3 n+1

n=0

5. O61acThIO CXOAMMOCTH Psiaa

Z Colx—a)"=Co+ Ci(x—a) +C(x —a)2 ++ Cplx —a)" ...
n=0
Asnsiercs uarepsan (2; 4). Haiinure ero paanyc cX0aMMOCTH.

VYK-1.V.2
YK-2.3.1

48.

CreneHHOM psin D7, @, X"CXOAUTCA B TOUKE Xo.UTO MOXKHO

YTBEp)KIaTh 00 aOCOIIOTHOM CXOAMMOCTH 3TOTO psijia B KAXKIOU U3
TOYEK X, TAKHX, 9TO|x| < |xq|?

YK-1.3.3
OIIK-1.3.1

49.

1. Pasnoxurs MHorounen f(x) = —x® —10x? — 30x — 31 B pan
Telinopa B OKpECTHOCTH TOYKH X = —2
2. Paznoxwuts MHorounes f(x) = —x3 —2x? + 5x — 1 B pan

Telinopa B OKpECTHOCTH TOUKH ¥ = 1

3. Paznoxurth MHOrowreH f(x)=—2x3+14x?—-25x+12 B
psan Teiiopa B OKpECTHOCTH TOUKH X = 2

4. Pasnoxuts MHOTOuNeH f(x) = —2x3—2x?+ 7x+ 13 Bpan
Telnopa B OKpECTHOCTH TOYKH X = —1

5. Pasnoxuts MHOrounes f(x)=—2x3>—7x?>—x+9 Bpan

VK-1.V.2




Tennopa B OKpECTHOCTH TOUKH X = —2

50. | K uudpoBbIM cpeacTBaM, KOTOpble MOTYT ObITh mpuMeHeHbl ajs | OITK-8.V.1
pelieHHs 32424 MAaTeMAaTHYeCKOro aHajau3a orHocurca Wolfram
Mathematica- mporpaMmHoe odecrnieueHue, BKJIKOYAIONIEE 00JIbIIOI
Ha0op MaTeMaTUYeCKUX PYHKIIUIA.

Kakoii pesynbrar mnpumeHeHHs] (HOPMYIIBI B Wolfram
Mathematica?
integrate[8x*,X]

51. | K uudpoBbIM cpeacTBaM, KOTOpble MOryT ObITh mpuMmeHenbl aias | OITK-8.V.1
pelleHHs 3aJa4 MATeMATH4YeCKOro aHajam3a oTHocutcss Wolfram
Mathematica- nporpamMmmHuoe odecrnedyeHue, BKIKOYaKOIIEe 00JIbIIOM
HA00p MaTeMaTH4YeCKUX (PYHKIHIA.

Kakoii pesynpTaT mnpumeHeHUs (HOPMYIIbI B Wolfram
Mathematica?
D[x%x]

52. | K uudpoBbIM cpeacTBaM, KOToOpble MOryT ObITh mpumeHenbl ais | OITK-8.B.1
pelleHHs 3aaa4 MAaTeMATH4YeCKOro aHajam3a oTHocutcss Wolfram
Mathematica- nporpamMmmHoe odecrnedyeHue, BKIKOYAKOIIEe 00JIbIIONM
Ha0oOp MaTeMaTH4YeCKUX (PYyHKIIUIA.
®opmynbl B Wolfram Mathematica npeacraBjieHa ¢ ommoKoii.

Kaxkas ommmOka gonymena?
D[x°]

Bormpocs! (3amaun) nist 3avera / qudd. 3aduera npeacTaBieHsl B Tadnuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Ne /it [Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHIAKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne mi/m .
KYpCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOI'O MPOEKTUPOBAHMS/BBIMOIHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bonpocel st mpoBeneHuss NPOMEXYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

MpeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne

i [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB

Kon
WHIAKATOpa




TumnoBoil BapuaHT TECTOB

1 cemectp
Beruncnure 1)1 YK-1.3.3
npezaen 2) 3 YK-2.V.1
" 3x2+2x—7 3) 15
xo2x2 — Bx + 1 4) -7
Toukoii pa3psiBa 1) 6 YK-1.V.2
byHKIIIH 2) 2
. x-3 3) 1
Y= (x2 +3)Inx 4) 4
SIBJISIETCSI TOYKA
[IpousBoanas ¢pynkuuu | 1) 2x - 4*[n4 YK-2.V.1
y=x2-4% 2) 2x-4*"1
paBHa 3) x-4*(2+x)
4) x-4%(2 + xin4)
Abcnucca sketpemyma | 1) 8 YK-1.V.2
byHKIMH 2) 0,5
y=8—x%+x 3 1
paBHa 4) -0,5
Borunciure unterpan (1) L VK-1.V.2
dx arctgx
Jﬂ(l T xDarctgix 2) lnlaffggxlﬁ-C
3) — 5
arctg©x
4 —
arctgx
Beruucnure 1) 0,5 (3-8x)%°(-8) YK-2.V.1
MIPOU3BOAHYIO u\-05 VK-1.V.2
F— 2) 0,5 (3-8x)™" (8)
y=(3-8x)%° 3) 0,8 (3-8x)%° (-8)
4) 0,5 (3-8x)°2 (-8)
Beruncanre 1) y =251 VK-2.V.1
TIPOU3BOJIHYIO BTOPOTO | 2) y = e*
nopsiaka QyHKIUN 3)) v= 5e5x—1
y=e>*"1 4) 25
Ob6patHoit QpyHKIHEH 1) y=x°® OIIK-1.V.1
110 OTHOILIEHHIO K 2) y==
e)(
q;?]iKESHﬂBmeTCH 3) y=Inx
4) y=e*

byHKIISA




9. | IlepBas mpousBoiHAS 1) ckopocTh u3MeHeHUs QYHKIUN OIIK-1.3.1
(YHKIMM TIOKa3bIBaeT: | 2) HampaBlieHHE QYHKIIHA OIIK-1.V.1
3) mpupaineHue GyHKIHH
4) npupamenue aprymenTa QpyHKIIM
10. | Auddepennman 1) oTHOIICHHIO MPHUpAIIECHUS PYHKIIUH K OIIK-1.3.1
GYHKIMH paBeH NPUPAIICHHIO apryMEHTa
2) TPOU3BEICHUIO MpHUpAIIeHHUs (YHKIUH Ha
npUparieHre apryMeHTa
3) MPOM3BEACHHIO MTPOU3BOIHOM Ha
npUpaIieHre apryMeHTa
4) mpupaIIeHUI0 apryMeHTa
11. | Beruucnute 9uciio 1)1 YK-1.V.2
TOYEK pa3pbiBa 2) 2 YK-2.V.1
byHKIIHH 3) 3
; x+2 4) 0
Y= (x 4+ 3)*(x* —4)?
12. | Beruucnure 1) 0 YK-1.3.1
npezaen 2) 9 OIIK-1.V.1
_ sin®3x 3) 3
Im— 4) 1
13. | YpaBHeHnue 1) y=2x+4 OIIK-1.V.1
KacaTeJIbHOU K 2) y=4x+3
rpaduky QyHKIHH 3) y=2x—-5
y=x>-2 4) y=3x—4
B €r'0 TOYKE C
a0cruccon
Xo= 1 umeer BUL
14. | Beruucnure 3Hauenne | 1) 0 YK-1.V.2
IPOM3BOAHOM BTOporo | 2) -1
nopsiika QyHKIHH 3) 3
y = sin2x + 4x 4) -4
B TOYKE X = E
15. | MHOXeCTBO 1) —1xsin3x —tcos3x+cC OIlK-1.V.1
NepBOOOPa3HBIX 3 2
byHKIH 2) 3xsin3x + 50053}: +C
f(x) = —xcos(3x) 3) 3xsin3x —%cos?:x +C
uMEeT BUA 4) 3xsin3x +9cos3x +C
16. | Beruucnure HHTErpa Dinx+C VK-2.V.1
dx
J- 2)in|x|+C
xlnx

in|ln|x||+C
A)ine* + C




17. | Ecnu k onpesieIeHHOMY 1) j“% VK-2.V.1
MHTETpay Lot
64 64 tdt
_dx 2) 6] 1 t+1
1 V,E + %J'E 2 dt
MPUMEHHUTD 3) J 1 P12
MOJICTAHOBKY s
x = t®, To OH IpuMeT 4) 6 le %e
BUJI
18. | Teno aBuxkercs 1O 1) 6 OIIK-1.3.1
3aKOHY 2) 4 OIIK-1.¥.1
S(t)=5t3+1, Torna 3) 10
CKOPOCTh B MOMEHT 4) 15
BpemeHnu t=1 paBHa
19. | Ykaxure ¢pyHKuuy, 1) Xusinx YK-2.3.1
KOTOPBIC SIBIISTIOTCS 2) X utg2x
OKBUBAJICHTHBIMH NIpU | 3) X B COS2X
x—0 4) X wu sin2x
20. | Kakoe u3 Hike 1) oTHOIIEHNE TpUpamIeHus GYHKIIUHA K YK-2.3.1
MEPEUHCITCHHBIX MPUPALICHUIO apTyMEHTa
MIPEITOKCHU I 2) oTHOMICHHS GYHKIIUU K TIPUPAIICHUIO
orpesensier apryMeHTa
IIPOU3BOJHYIO 3) oTHOUIeHKE TIpeaesa QYHKIMH K apryMEHTY
dbyakumum (Koraa 4) mpeaen OTHOIICHHS TpUpanieHuss QYHKIINN K
npUpanicHue MPUPALICHUIO apTyMEHTa
apryMeHTa CTPEMHUTCS K
HYJ10)?
2 cemecTp
1. | Honusri 1) 2x%ydx + 3x%y3dy YK-1.¥.2
nuddepentman 2) 3x*y*dx +2x3ydy
GynKumm 3) 3x2ydx+ 2x3ydy
z =x%y? 4) 2x*y*dx + 3x*ydy
paBeH
2. | Vkaxute cxomsimuiics 1) =, % VK-2.V.1
YUCIIOBOM PsJL £l
2) Ynt1z
1
3) Lz
1
4) Xvoi—=
na
3. | YKaxuTe cTeneHHOM OIIK-1.V¥.1

psi, AT KOTOPOTO
unTepBan (0;2)
SIBIISICTCS. MHTEPBAIIOM
CXO/IMMOCTH.

1) TE,=(x—2)"
2) x> n(x—2)"
3) Ti = (x—1)"
4) ¥=_ n(x+2)"




4. | YKaKuTE 4aCTHYIO 1) 6 YK-1.V.2
MPOU3BOJIHYIO TIO 2) 6xy
v byHKUMH 1BYX 3) 6x
nepeMeHHbIX z = 3x%y | 4) 3x2
5. | Eciu V-5T10 KY0 co 1) 2 OIIK-1.3.1
CTOPOHOM JIJTHHBI 2 2) 4 OIIK-1.V.1
€IMHMIIBI, TOT A 3) 8
WHTErpaj ff fv dv 4) 16
paBeH
6. | HeoOxomumblii 1) ¥y n?+3 VK-1.3.1
TNIPU3HAK CXOAUMOCTH n=ln3y7
HE BBIMTOJHEH JUISL psijia 2) Xo ra
- 5n2
3) Xaci325;
o N3
4) Zno n3+1
7. | Paccunraiite yacTHyIO 1) 2cos(5x + 2y) OIIK-1.3.1
IPOU3BOJIHYIO z_z 2) —2sin(5x +2y) OIIK-1.V.1
FR— Y 3) cos(5x+ 2y)
7 = cos(5x + 2) 4) (5x + 2)cos(5x + 2y)
8. | Berunciure mosTopHbii | 1) 0 YK-1.3.3
1 Y 2) 1
uHTerpan | dy | dx
Jo v Js 3) 0,5
4) 0,1
9. | Haiinure oGmacth 1) [4,0) YK-2.V.1
CXOAUMOCTH 2) (-3,0)
w (x+2)" 3) (-2,0)
n=1 nz]’i—l 4) [—l ’O)
10. | Haiinure 3HaueHnE 1) 5 VK-2.V.1
(GyHKINU IBYX 2) 2
MIEPEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1)
11. | Haiigure yacTHyO 1) 2cos(5x + 2y) OIIK-1.3.1
NPOM3BOHYIO = 2) —2cos(5x +2y) OIK-1.V.1
9y 3) cos(5x + 2y)
ynxunn 4 Cgs xz . Sx + 2
z = sin(5x + 2y) ) (5x +2)cos(5x +2y)
12. | lana pyHKus 1) 1+ 3x —2x2 VK-1.¥.2
f(x) = e, torza 2) 1+3x+ ;xz
nepBbie TpH (OTIUYHBIC - 5
OT HyJIs) 4eHa 3) 1—3x+ 99x 5
pasnoKeHus STON 4) 1+3x+-x

(GYHKIIUY B psT
Tennopa B
OKPECTHOCTH TOUKH




xg = 0 umeroT BUj

13. | loBropusIit uaTerpan | 1) 0 YK-1.3.3
2) 1 VYK-1.¥.2
2 4 -1 3) 05
jl dx fg dy_f_z dz '
paBeH 4 -1
14. | HeoOxoqumblii 1) 3= n+3 OIIK-1.3.1
TNIPU3HAK CXOAUMOCTH n=1, 3 OIIK-1.V.1
HE BBIMTOJHEH IS psijia 2) Yoy 3+ 2
3) En 1@
n?+3
15. | Eciu V- 310 KY0 €O 1) 27 OIIK-1.3.1
CTOPOHOU JITUHEI 3 2) 9 OIIK-1.V¥.1
€UHUIILI, TOI1a 3) 81
unterpan [ff, dv 4) 16
paBeH
16. | Beruucnure mostopHsii | 1) 0,2 YK-1.3.3
HHTerpaJI 2) 0,3
dx —dy 3) 0,25
j J 4) 0,5
17. | Haiinure o06nacthb 1) [0, 4) YK-2.V.1
CXOAUMOCTH 2) (0,3)
o (x2)" 3) (0,2)
n=1 nz]’i—l 4) (O, l)
18. | Beruucnure uarerpan | 1) 4,5 YK-1.3.1
1 2 2) 0,75 OIIK-1.V.1
J- dx f xydy 3) 4
0 1 4)2
19. | YacrHas npousBoaHas | 1) 6 OIIK-1.3.1
1o x QyHKIUU ABYX 2) 6xy OIIK-1.V.1
HepeMEeHHbIX 3) 6x
z =3x%y 4) 6x + 3x?
20. | 3nauenue GyHKIMH 1) 15 YK-2.V.1
JIBYX ITEPEMEHHBIX 2) 20
7z=3x-2y+16 B TOUKe 3) -15
A(1,2) paBHO 4) -20
21. | Kakoii pe3ynbrat 1) 8x° OIIK-8.Y.1
npuMeHeHus GopMyITbI 5 OIIK-8.3.1
B Wolfram 2) 32x3
Mathematica? 3) 5x°
integrate[8x*,X] 8




22. | Kakoii pe3ynbrar 1) 6x° OINK-8.V.1

npuMeHeHus popMyITbI 83 OIIK-8.3.1
B Wolfram 2) e
Mathematica? 3) 32x3
D[x%x] 55
4) e

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Ta0mIe 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEIISAIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
['VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SICHOE HU3JNIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTYDKCHUH HAayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITOJIHSIET METOA0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKUIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TpoOJEeMBbI, JaeT IEIbHOE MPEJCTaBICHHUE O IAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[TnaHrpyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAOIITUMHUCS JICKIIMOHHOTO MaTepHaia;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OTBITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IENIOBBIX  KAadecTB, JIIOOBH K TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA OJFKAUININAE TOJIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPAUMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOrO0 Marepuajga MpU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHHE.




CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKAX TEPMUHOB.
—  @DOpMyIMpPOBKA TEOPEMBI.
— J10Ka3aTenbCTBO TEOPEMBI.
— HMnmoctpupyroiue npuMepsl.

11.2. Meroauyeckue ykKazaHus Il OOYYaIOIMMUXCA 1O MPOXOXKICHHUIO IMPAKTHUYECKUX
3aHATHI

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu yueOHOro
mpolecca, 3aKIII0Yaronasicsi B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCITUTLIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTIBITA TBOPUYECKON JACSITEITLHOCTH.

[enbio MpakTUYECKOTO 3aHATHS sl 00y4aroIIerocs SBISETCS MPUBUTHE 00YyJaroIIUMCs
YMEHHH U HaBBIKOB MMPAKTUYECKOW NESITENBHOCTH 10 U3y4aeMOU TUCUUILIAHE.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUU 00YUYaAIOIIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKkperuieHWe, YriayOJleHHWe, pacIldpeHre W JAeTaau3alus 3HAaHWA MpU PEIIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAQJCHHE HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JVCLUTIINHBI;

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIONYyYCHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHUI;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MH(pOpMAIUH IyTEM CaMOCTOATEIHHO BHIOPAHHBIX
o0ecrneyeHre palMoHAIbHOTO COYETaH!s! KOJIJIEKTUBHOM U MHAMBHUAYAIbHON (GopM 00yUdeHUsI.

@yHKIUY TPAKTUYECKUX 3aHATUH:

— II03HaBaTeNbHas;

— pa3BMBarOILas;

—  BOCIIATATEJbHAs.

[lo xapakTepy BBIMOJHAEMBIX OOydYalOIIUMCS 3aJaHUIl MO MPAKTHUYECKUM 3aHATHUAM
MOAPa3ACAI0TCS Ha:

— O3HAKOMMTENbHBIC, IPOBOAMMBIE C LEIBI0 3aAKPEIUIEHUS W KOHKPETU3ALUHU
M3Y4YEHHOTO TEOPETUYECKOr0 MaTepuraa;

—  aHATUTUYECKHE, CTABSIINE CBOCH IIENIbIO0 MOyYeHHE HOBOM MH(POpPMAIIUK Ha OCHOBE
dbopMaT30BaHHBIX METOJIOB;

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

@opMBI OpraHu3aLyy NPAKTUYECKUX 3aHATHMN:

- B UHTEpakTUBHOW ¢opMme (pellleHHe CHUTYallMOHHBIX 3aJad, 3aHATUS 10
MOJICJIMPOBAHUIO PEATbHBIX YCIOBUM, IPYNIIOBBIE JUCKYCCUU);

- B HE HMHTEPAKTUBHOUN ¢opMe (BBIMOIHEHHE YIPaKHEHUM, pellleHHuEe TUIOBBIX 3ajad,
pelIeHne CUTYallMOHHBIX 33]1a4 U JIPYTOe).

TpebOoBaHus K IPOBEAECHUIO IPAKTUIYECKUX 3aHATHI

[IpakTueckue 3aHATHS HAYMHAIOTCA C 3allCH B JKypHal  MpenojaBaTeis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBISICTCS TeMa MPAKTHUSCKUX 3aHSATHH.

[IpenomaBaTens 4yuTaeT YCIOBHE 3ajladd M MpPEHJIaraeT CTYJIEHTaM CaMOCTOSTEIbHO
peuuTh 3a/a4dy, UCHOJb3ys 3HAHUS, MOJYyYEHHBIE CTYIEHTOM Ha JieKIuu. CTyAeHT, KOTOpBIi
MEePBBIM PEIIMJI 33/1ady, BBI3bIBAECTCS K JOCKe. B ciiydae eciu CTyAEHT MNpaBUIBHO PEIIU
3a/ady, oH mosydaer 5 OamioB. Ecnu cTymeHT pemaeT 3aady ¢ MOMOIIBIO MpermoaBaTenis, TO
nomydaetr 4 Oamra. 3areM, B KOHIIE CEMECTpa, OICHKH CTYACHTOB (BKJIIOYas OICHKY




MOCEIIAeMOCTH) TepeBosATCs B OOHYChl (kauectBo) or 0 g0 5 OamioB. DTu OOHYCHI
T0OABIISIFOTCS K 00IIe cymMMe 0asioB B paMKaxX MOYJbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIJAeTCsl JOMAIllHEE 3a/JlaHWe B BHUJAE 3a7a4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauyeckue ykazaHus JUisl OOyJaIOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM PabOThI, 00yJarOUTUACs BHITIOJHAET PaboTy 1o
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJaBaTelsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHSI.

Jnst oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, caMoCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHWW M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TEpUOJ OOYUYEHHS, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaNpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4e0OHO-METOIUYEeCKUI MaTepHal 1Mo TUCIHUILINHE;

11.4. Meroauueckue yKazaHus Uil OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreme auctaHumoHHOro oOyudenus I['YAII B dopme
TECTUPOBAHUS MPOBOJATCS JIBE IMPOBEPOYHbIE pabOThl IO PEHICHHI0 3aJady M OJHH
TEOPETUYECKUI Ompoc (IepedyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke Bompocos» B
cucreMe AucTaHIMOHHOrO oOyueHust ['YAII), Ha mNpakTHUECKUX 3aHATUAX MPOBOIATCS
IIPOBEPOUHBIE PabOTHI IO pa3jiesiaM Kypca B MUCbMEHHOW (hopMe, pacCUUTaHHbIE KaK Ha IIeJI0e
3aHsTHE, TaK U Ha €r0 4acTb.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH OyAyT YyUUTBIBATHCS NMPH NPOBEICHUU
IPOMEXYTOUYHOU aTTecTaluy (IIPHU UCIOIB30BAHUN OATbHO-PEHTHHIOBOI CHCTEMBI OLIEHUBAHMS,
KaXJblii BHJ KOHTpOJI OLEHHMBaeTcss B Oamgax, M3 KOTOpBIX (DOPMUPYETCS HUTOTrOBBIN
pe3yJbTar).

11.5. Metoau4ieckue yKka3zaHUs I OOy4YaIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3YyJbTaTOB 00YUEeHHs MO0 AUCLUUIUIMHE. JK3aMeH — ¢popMa
OIICHKY 3HAHUH, MOJTYYCHHBIX OO0YYAIOIIMMCS B MPOIECCe M3YUYEHHS BCEH JNUCIUIUIMHBI WIH €€
YacTH, HAaBBIKOB CaMOCTOSITENIbHOM pabOThl, CIIOCOOHOCTH MPUMEHATh HX JUIS pelleHus
MpaKTUYECKHUX 3aJlad. DK3aMeH, KaK MPaBUiI0, MPOBOJUTCS B MEPHUO]I IK3aMEHAITMOHHOW CEeCCUu
U 3aBEpIIAeTCs AaTTEeCTAI[MOHHON OIEHKON «OTIMYHO», «XOPOILIO», «YyIOBIETBOPUTEIHHO,
«HEYJIOBJIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUN B pabouylo IporpaMmMy JUCIUIUIMHBI
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