MMWHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30OBAHUA
POCCHUNCKOU OEJIEPAIIMN

(arrod denepaibHOE rocy 1apcTBEHHOE OI0KETHOE 00pa3oBaTEIIbHOE YUPEKICHHE
Yo
P~ BbICIIEro 00pa3oBaHus
«MarsuToropckuii rocy 1apcTBeHHbIH TexHuueckni yuusepeutet um. .M. Hocosa»

VYTBEPXKXIAIO
' Jupexrop UEuC
S JIO. Mesun

14.02.2022 r.

PABOYAS IPOI'PAMMA I CHUIIJIMHBI (MOY JIST)

MATEMATHYECKHH AHAJIU3

Harnpasienune moAroToBKHU (CrenHaibHOCTh)
10.05.03 Uudopmanponnas 6e30macHOCTb aBTOMATH3HPOBAHHBIX CHCTEM

HanpasieHHOCTS (PO HIIb/CTIeInaIM3alus ) IPOrPamMMbl
10.05.03 cnienmanm3arust N 8 "PaspaboTka aBTOMaTH3HPOBAHHBIX CHCTEM B 3aUIUIIEHHOM
HCroHeHnH "

YPOBGHL BBICILICTO 06pa3013aHm] - CIICIIHAJTUTET

dopma 00yueHus
O4Hast

I/IHCTI’IT}’T/ (baKyJII)TCT I/IHCTI/IT}'T €CTECTBO3HAHU U CTaHapTHU3alluu

Kadenpa [TpuknaHo MaTeMaTHKKU U HH(OOPMATHKH
Kypc 1
Cewmectp 2

Maruuroropck
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PaGouas mporpamma coctasiena na ocHoe ®PI'OC BO - crnemmamurer 1o
cnenmansioctd  10.05.03  Wudopmanuonnas 0e30MacHOCTL aBTOMATH3HPOBAHHBIX CHCTEM
(nmpuka3 MunobpHayku Poccun ot 26.11.2020 r. Ne 1457)

PaGouas mporpamMva paccMoTpeHa W oj00peHa Ha 3acenanuu kKadenpsr [lpuknanHon
MaTeMaTHKKH U HHPOPMATHKH

08.02.2022, npotokos Ne 7 %/
3aB. kadeapoi = 10.A. l3BekoB

PaGouas mporpamMma 0/100peHa MeTOANYECKOH KOMUCCHEH I/IE{C
14.02.2022 r. mpoTtokos Ne 6

[pencenaress "/ WIO.Mesnn

CorsacoBaHo: Pi
3aB. kadeapoit Mnpopmarnku u HHPOPMALOHHON O€30I1aCHOCTH

;¢ %7{ 1.1 bapankosa

PaGouast mporpammMa cocrablieHa: ‘
jouenT Kageaps! [IMul, kan. ¢pus.-mar. HayK AL, 2«7 — B.B. lllemeroBa

Penensent: /
JOIEHT Kapeapbl DU3nKu, KaH1. (pu3.-MaT. HAYK JL.M. Jloaryumn



JIucr akTyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roy Ha 3acefqaHuu kapeapel [IpukinaaHoit MaTeMaTuku U UHGOPMATHKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rofy Ha 3acenanunu kadeaper [IpukiagHoil MaTeMaTuku U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3BekoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kageapsl [IpuKIagHON MaTeMaTHKU U HH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2026 - 2027
y4eOHOM roly Ha 3acefaHuu kapeapsl [IpukiaaHoi MaTreMaTuKu U HHPOPMATHKU

IIporokomor 20 . Ne
3aB. kadenpoit 10.A. 13BekoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM Toly Ha 3acefaHuu Kapeapsl [IpukiaaHON MaTeMaTuKu U WHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3BeKoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2028 - 2029
yueOHOM roy Ha 3acenaHuu kadeapsl [IpukiaaHoit MaTeMaTHKu U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bexos




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Ilenp OCBOCHUS AMCHUILIMHBI — O3HAKOMHTH 00y4aeMbIX C OCHOBHBIMH IMOHSATHSIMH U
METOJaMH MaTEMaTUYeCKOr0 aHaliu3a, CO3/aTh TEOPETHYECKYI0 M MPAKTHYECKYH 0asy
MOJITOTOBKH CHEIHATUCTOB K JCSITEILHOCTH, CBSI3aHHON C MPOSKTUPOBAaHUEM, pa3paboTKO u
MIpUMEHEHHEM SJICKTPOHHOM aImapaTypbl 11t 00OecTieueHus 0€3011aCHOCTH aBTOMAaTU3UPOBAHHBIX
CHCTEM.

3ajaua TMCIUILIMHBI — TPUBUTH 00y4aeMbIM HaBBIKHM UCITOJIB30BAaHHUS PACCMAaTPUBAEMOT0
MaTEeMaTHYECKOTO ammapara B MPOGECCHOHATBHON ACSITENFHOCTH U BOCIHUTATh Yy 00y4aeMbIX
BBICOKYIO KYJbTYPY MBIIIIEHUS, T.€. CTPOTOCTh, MOCIICI0OBATEIFHOCTh, HEPOTUBOPEUNBOCTh U
OCHOBATEJIbHOCTD B CYXKICHUSX, B TOM YHCJIC U B IOBCETHEBHOM KU3HH.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMal

Jucnumimaa MareMaTidecKuil aHaliu3 BXOJUT B 00s3aTebyl0 YacTh y4eOHOTO IUTaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

JUias  u3ydeHus  JUCUUIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHMs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Anrebpa u reoMeTpus

3HaHus (YMEHHUs, BJIQJICHUs), [TOJIyYEHHbIE NPU U3yYE€HUU JAHHON AMCLUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUS] AUCIUILITNH/TIPAKTHK:

JluckpeTHas MmaTeMaTHUKa

Teopust BEpOSITHOCTEN, MATEMATUYECKAS] CTATUCTUKA

UccnepoBanue onepaiuii 1 TeOpus UTp

MaremMaruueckast JOTuKa U TEOpUsl AITOPUTMOB

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate OCBOCHMS AMCHUIUIMHBI (MOIyJnsi) «MaTeMaTHyecKuid aHaIu3»
oOyyaronuiics 10mKeH 00J1a1aTh CICTYIOITUMU KOMIIETEHITUSIMHU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-3 Cnoco0eH HCIoNb30BaTh MaTEMAaTUYECKHUE METO/IbI, HEOOXOUMBIE TSl PEIIeHUs 3a1a4
npodecCHOHAILHON NEATENLHOCTH,

OIlK-3.1 [Tpumenser MaTeMaTH4eCKUe METOJIEI VIS peLIeHus 3a7a4
npodeccHOHATLHON eSITeIbHOCTH

OIIK-3.2 Biameer HaBbIKAMM THUIIOBBIX PACUYETOB Pa3IWYHBIX DPAa3Je€lIOB BBICIIEH
MAaTE€MaTHKU

OIIK-3.3 Ctpoutr MaTemMaTHuecKue MOJETH TPOIecCOB B MpodeccruoHaIbHOM
JeSITeJIbHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0miast Tpy10€MKOCTh AMCIUIUIMHBI COCTaBAeT 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

HHUCJIC:

— KOHTaKTHasi paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 aka. 4yacos;

— BHEayIUTOpHas — 4 aKajl. 4acos;

— camocTosTenpHas padora — 36,3 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma arTecTaluy - SK3aMEH

AynutopHast s e
o | KoHTakTHas pabota E E dopma TeKyIIero
Paznen/ tema § (B axan. yacax) E [ Brx . KOHTPOJIA Kon
e — 2 g ©| caMoCTOATeNbHO ycreBaeMocT 1 B —
@) g 5 paboTs MIPOME)KY TOUHOM
Tlex. J;:S' HE::I{T' 5 ‘\é aTTecTauu

1. Tlpenen W HeENpepHIBHOCTH
(YHKIIMU OTHOH IepeMeHHO

- IOATOTOBKA K

MPAKTUYECKOMY
1.1 TlonsTHe MHOXECTBa. 3aHATHIO,
JlelicTBUTENBHBIE YUCTIA U ~ BOLIOHCHHE IIposepxa
ux  cpoiicrsa.  TloHSTHE PI'P Nel «IIpememn. HHHHBHHyaJELHLIX OIIK-3.1,
OKPECTHOCTH TOUKH. 2 2 2 |HempepbIBHOCTBY, 3aJJaHHH, OI1K-3.2,
MoHsimre byHKIIm. - CoCTaBJICHHE KOHCYJIbTAIlUH IO OIIK-3.3
CroiicTea dyHKIHiA yueOHOH KapThl 10 pemenuto PI'P

Teme (KpaTkast

cucTeMaTu3aIus

U3Y4EHHOTO).

1.2 YucnoBbie
MOCJIEI0BATEIbHOCTH.
IIpenen YHUCIIOBOH
[OCIIEI0BATENLHOCTH. 2
CxoauMocThb
MOCJIEI0BATEIbHOCTH.
OrpaHu4eHHbIe u - [IOATOTOBKA K
MOHOTOHHBIC MPAKTHIECKOMY
MOCIIeIOBATEIbHOCTH. SaHIITHIO, TIposepxa
TMpocreiimme  cBoiicTBa - BBIIIOJIHEHHE HHIHBHAYaIbHEIX OIIK-3.1,
— 2 2 2 |PI'P Nel «ITpenen. 3aJJaHHH, OI1K-3.2,
IOCIETOBATENEHOCTEIE, HenpepbIBHOCTB», |  KOHCYNBTAIMU 1O OIIK-3.3
Uneo €. - COC”l;aBJTCHI/IC pemenuto PT'P
Mpenen  dyuximm  Ha y4eOHOH KapThI 110
S3bIKE Teme.
MOCJIeIOBATEIBHOCTEN.
Beckoneuno OoJbInue,
0ECKOHEYHO Marble.
CsoiicTBa MPEeJIeIIoB
(hyHKUUMi. OCHOBHbBIE




1.3 HenpepbiBHOCTH
GyHKIIMM B TOYKE U Ha

- IIOATOTOBKA K

MHOJKECTBE. KOHTPOJIBHON
Apudmernyeckue paborte, - KOHCYJIbTallH 110
onepanuu Hajl - BBIIIOJTHEHHE pewennio PI'P, OIIK-3.1
HIEPHIBHEIME ) PIP Nel «Ilpesen.| - aynuropHas OTIK-3.2.
byHKIMAMHY. HenpepbiBHOCTEY, | KOHTpOsIbHAs paboTa OIIK 3' 3’
HenpepsiBHOCT - moarotoBka k| (AKP) Nel «Ilpexnemn», '
3JIEMEHTAPHBIX  (DYHKIIHH. 3aIuTe - 3amuta PT'P Ne 1.
CaoticTBa GbyHKIWH, TEOPETUIECKON
HENpPEPBIBHBIX HA OTPE3KeE. yact PI'P Nel.
Toukn pasppiBa U HUX
Hroro no paszzeny 6
2. Juddepenumanbroe
ucuuciieHne (GYHKIUU OIHOU
TIepEMEHHOM
CamocrosrenbHast
pabota c
JIuTepaTypoi —
KOHCIIEKT pa3jierna
2.1 3aaum, IPUBOISIIUE K pasi
. «3amaun,
MOHSTHIO  TPOW3BOIHOM.
TPUBOIAIINE K
Omnpenenenue
N HOHSITHIO
MPOU3BOJHON (QYHKIUH B N
IIPOM3BOTHOM»,
touke. Juddepenuman, IIpoBepka koncnekra. | OIIK-3.1,
o - MOJITOTOBKA K
ero TreOMETPHYCCKHH 1 DAKTHYECKOM KOHCYJIbTAIIUH 110 OIIK-3.2,
cmbIci ['eomeTpudeckuil u p Y peutenuio PI'P Ne2 OIIK-3.3
N 3aHATHIO,
MeXaHUYEeCKHUI CMBICTT
nponsBogHou.  [IpaBuma ~ BPITIOTHCHHC
,I[II/)I(I)CI)G CHIIN ‘OBaHII/:SI u PTP No 2
P P «IIpounsBonHasi.
TabIHMLa TIPOU3BOIHBIX
Brruucnenue»,
- COCTaBJICHHE
yueOHOI KapThl
«IIpousBomHas»
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO, KOHCYJIbTAILIUU 110
2.2 uddepennupopanue - BBITIOJIHEHHE pemernto PT'P Ne2,
HESABHO 3a/1aHHBIX, PI'P Ne 2 ITposepka PI'P Ne2 OIK-3.1
napaMeTpHUIecKu UIN «IIpousBoHasi. «IIpomusBoHasi. OIK 3'2’
3aJIaHHBIX (GyHKUIUH. Boruucnenuey, Beruucnenuey, OIIK 3' 3’
Jlorapudpmuaeckoe - COCTaBJICHHE yueOHast KapTa '
muddepeHpoBanme yueOHO KapThl | (IPOEKT) IO TeMe —
«IIpousBomHas, 3amuTa
- MOJITOTOBKA K
3anure PI'P Ne2
- OJATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE Koncynbramuu no
PIP Ne 3 pemernto PI'P Ne3.
«IIpousBonHas IMposepka PI'P Ne 3
BBICIIIUX «IIpouzBoHas
2.3 TIpoussozmbic 1 MOPSIIKOB BLICLupI/Ix 1o I;LIHKOB OIK-3.1,
muddepeHnuansl BEICIINX 1/0,91 p ) P ' OIIK-3.2,
IIpunoxxenus IIpunoxenus
MTOPSTKOB N N OIIK-3.3
TIPOM3BOTHOM, TIPOM3BOTHOM,
- COCTaBJICHHE yueOHas KapTa
y4eOHOI KapThl (IpoekT) 1o Teme —
«IIpouzBonHas», 3ammuTa
-II0ATOTOBKA K
KOHTPOJBHOMN

pabote




2.4 OCHOBHBIC TEOPEMBI

- IIOATOTOBKA K

MPaKTUYECKOMY
nddepeHInaNbHOTO
nuddepeHt 3aHATHIO,
WCUYHCIICHHUS: TEOPEMBI
®epma, Poins, Jlarpamxka. ~ BBITIOTHCHHC
P, > - arbarbia, PIP Ne 3, AKP Ne2 OIK-3.1,
Komm. ®opmymna Teitnopa.
Dopmyvia Teiinopa 1 - COCTaBJICHHE «IIpousBoHas», OIIK-3.2,
pMY pa. y4eOHOU KapThl 3ammra PI'P Ne3 OIIK-3.3
[Ipumenenne
«IIpousBonHas,
MIPOM3BOHBIX pu
-II0/ATOTOBKA K
BBIYMCIICHUH  IPEJEIIOB. .
KOHTPOJIBHON
IIpaBuno Jlonurans
pabote
- MOJITOTOBKA K
25 Hccnenopanue MPAKTUYECKOMY
(GyHKUIMH C  TOMOIIBIO 3aHATHIO,
T PepeHIInaIEHOTO - BBITIOJIHEHHE
ucuncnenus.  [lpusHaku N3 Nel ITposepka NJI3 Nel
3HAKOIIOCTOSTHCTBA, «IIpumenenne «IIpumenenwue
BO3pacTaHusl 1 yObIBaHUS, NPOM3BOJHOM /Ui |  TIPOM3BOJHOM JUIst
BEITYKIIOCTH H BOTHYTOCTH HUCCIIEI0OBAHUS HUCCIIEIOBAaHUSA OIIK-3.1,
rpaduka QyHKIMH Ha 1/11 ¢byHKUIM 1 byHKUMi 1 OIIK-3.2,
MPOMEXKYTKE. MTOCTPOCHHUS MMOCTPOCHHUS OIlK-3.3
DKCTpeMyMBbI  (DYHKITHH. rpaduxoBy, rpadukoBy,
Haxoxnenne - COCTaBIICHUE ITpoBepka yueOHOM
HaMMEHBILIETO u y4eOHOM KapThl KapThl
HauOOJNBIETO  3HAYCHHI «IIpousBomHas
(yHKIMUM Ha 3aMKHYTOM MIPU TIOCTPOCHUH
MPOMEKYTKE rpaduka
(hyHKIHN»
HWroro no pazneny 5/2,91
3. HHTerpampHOEe HCYHCICHHE
(YHKIMY OJHOM ITEpEeMEHHOM
- OATOTOBKA K
MPaKTHIECKOM
3.1 TlepBooOpasHas p Y
3aHSTHIO,
GbyHKIMS.
Heonpenenennslit * BRITIOMHCHHC
I/IHTer A1 1 CrO OCHOBHBIC N3 N2 - KOHCYJIbTAINH 110 OIlK-3.1,
N P 1/11 «Heonpenenenns! | pemenuto MJI3 Ne2, OIIK-3.2,
CBOMCTBA. Tabmima .
W HHTETpa, - mpoBepka NJI3 Ne2 OIlK-3.3
HEONpPEEICHHBIX
- COCTaBJICHHE
MHTETPANIOB OT OCHOBHBIX .
3JIEMEHTapHBIX (YHKIMI yueonoii kapTe1
P y «MeTobl
MHTETPUPOBAHMSD)
2
- OATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
3.2 MeTtopt - BBITIOJTHEHHE
HENOCPENCTBEHHOTO N3 Ne2 - KOHCYJIBTallH 110 OIIK-3.1,
HUHTErPUPOBAHUS. 1 «Heomnpenenenns! | pemenuro M3 Ne2, OIIK-3.2,
MNurerpupoBanue 3aMeHOMN W UHTErpam», - mpoBepka NJ13 Ne2 OIIK-3.3
MEPEMEHHOM U 110 YacTsM - COCTaBJICHHE
y4eOHOI KapThl
«Metozpl

HUHTETPUPOBAHU S




- IIOATOTOBKA K

MPAKTHICCKOMY
3aHSTHIO,
- KOHCYJIbTalliH 10
- BBITIOJTHEHUE
pemennto M3 No2,
N3 Ne2 OIIK-3.1,
3.3 WuterpupoBanue - mpoBepka NJI3 Ne2
" 1 «HeomnpeeneHHbI OIIK-3.2,
paLUoOHaNbHBIX ApoOeit . - AKP Ne3
W MHTETpa, . OIlK-3.3
«Heormnpenenennbrit
- COCTaBJICHHE
. UHTETpaID)
y4eOHOI KapThl
«Metoapl
HUHTETPUPOBAHUSD)
- MOJITOTOBKA K
PAKTHIECKOMY
3aHSITHUIO
34 WuterpupoBanue ’
TOHEOHOMETDHUCCKIX - BBINIOJTHEHUE - KOHCYJIbTalllH 0
BEI a)KeHHﬁp N3 Ne2 petienuto M3 Ne2, OI1K-3.1,
p ) 1 «Heomnpenenennsi | - mposepka U3 Ne2, |  OIIK-3.2,
HuarerpupoBanue N o
i uHTErpay, - IPOBEpKa yueOHOM OIlK-3.3
UPPAIOHATBHBIX
o - COCTaBJICHHE KapThl
BBIpaKEHHI .
y4eOHOM KapThl
«MeToapl
HMHTETPUPOBAHHSD)
3.5 3amaua BbIYMCICHUS - IOATOTOBKA K
IJIOIIAY KPUBOJUHEHHOMN [IPAKTUYECKOMY
Tparnenuun 4 apyrue 3aHATHIO,
3ajaud, TPHBOIAIINE K - BBITIOJTHEHUE
MOHATUIO ONPEIETICHHOTO W3 Ne3
UHTEerpaa. dopmyna «OrmpeneneHHplid | - KOHCYJIBTAIMH T10 OIIK-3.1,
Hsrotona-Jleitbnuna. 1/11 uHTeTpan u ero | perrenuto MJI3 Ne3, OIIK-3.2,
CBolicTBa OIpEAEIEHHOIO IPUWIOKEHU», | - mposepka M3 Ne3 OIIK-3.3
MHTErpaa. - COCTaBJICHUE
CymiecTBoBaHUe y4eOHOW KapThl
nepBooOpa3Hoi «IIpunoxenus
HeNpepbIBHOH  (DyHKIHH. OIIPEAEIIEHHOTO
3aMeHa MEpEeMEHHOH W UHTErpaa»
- OATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO,
- BBITIOJTHEHUE
N3 Ne3
«OnpeneneHnsii | KOHCYJILTAIIH 11O
p pemennto N3 Ne3,
HHTETPAN U €T0
DHIOKCHID - npoBepka MJI3 Ne3,
3.6 Hecob6cTBeHHbIe p > |- mpoBepka koncrekra| OITK-3.1,
UHTErpalbl. 1/11 «CaolicTBa OIIK-3.2,
CaMOCTOSITENBEHOE
IIpusHaku cxoauMocT HECOOCTBEHHBIX OIIK-3.3
H3y4YCHUE
HTODATYDRL: WHTETPAJIOB.
PaTyper: IIpusnaku
KOHCIIEKT
. CXOJJMMOCTHD
«CaoiicTBa
HECOOCTBEHHBIX
WHTETPAJIOB.
IIpuznakn
CXOJUMOCTH
HWroro no pazgeny 6/31

4., Juddepenmansaoe
(yHKIMH

HUCUYHUCIICHUEC
HECKOJIbKUX IEPEMEHHBIX




CaMOCTOSITEIbHOE
H3y4deHHe
JUTEPATypsl MO

4.1 IIpenen " ]
HETPEePLIBHOCTD OHIT. TEME: HAMMCAHIE OIIK-3.1,
OcHOBHbIE CBOWCTBa 2 Komcrexra - mpoBepka koHcrekra [ OITK-3.2,
(yHKIMH, HETIPEPHIBHBIX B «OCHVO BHPIC OIIK-3.3
3aMKHYTOH o0mactu eporcTEa
byHKIHH,
HETIPEePHIBHBIX B
3aMKHYTOH
oGacTim»
4.2 YacrTHble - IOATOTOBKA K
IIPONU3BOJAHBIC )48 MPAKTUYECKOMY
MPOU3BOHAS h(s) 3aHATHIO,
HaIpaBJICHHUIO. - BBIIIOJIHEHUE | - KOHCYJIBTHPOBAHNE
OIIK-3.1,
Huddepenuupyembie 201 PI'P Ne4 o perieHnto PI'P Ne4, OIK-3.2
¢Qynxmuu.  KacarenbHas «YacrHble - pOBEpKa OITK-3.3
IUIOCKOCTh U HOpMalb K NPOU3BOJHbIC», | BbIMOIHEHUS PT'P Nod '
TIOBEPXHOCTH. - COCTaBJICHHE
T'eomerpuueckuii  cmbica y4eOHOM KapThl
muddepenuana. ’ «®DHII»
- MOJITOTOBKA K
4.3 IIpousBoaHas MPAKTUIECKOMY
CJIOKHOU ¢GbyHKIUU. 3aHATHIO, - KOHCYJIbTUPOBaHUE
YacTHbIE TPOW3BOIHBIE U - BeIMONTHEHHNE |10 pemernto PI'P Ned, OIK-3.1
muddepeHInabl BBICHIHX 2 PI'P Ned - IpOBEpKa OHK-S.Z’
MOPSIIKOB. «YacTtHble BeimtostHeHns PI'P Ne4, OHK-3I 3’
Juddepenuuponanue NPOM3BOJHBIC», | - MpoOBepka yueOHOM '
HESIBHO 3aaHHbBIX - COCTaBJIEHUE kaptel «OHID»
(byHKIMT yueOHO KapThl
«DHII»
- MOJITOTOBKA K
NPAKTHIECKOMY | - KOHCYJIBTHPOBAHHUE
3aHATHIO, 1o pemenuto PI'P Ne§,
- BBITIOJTHEHUE - IpoBepKa
PTP Ne5 anonﬁeim II)’FP Nes,| OUK-3.1,
4.4 Dxcrpemymsr OHIT 221 >’ OIIK-3.2,
«OKCTpEMyM - IpOBEpKa y4eOHOM OIK-3.3
OHII», kapTsl «DHID» '
- COCTaBJICHHE - AKP Ne4 «®HII:
yueOHOIl KapThl |nuddepeHnrpoBanue»
«DHII»
Hroro no pazneny 8/411
5. HuTerpanbHOe HCUUCIIEHHE
GbyHKIMT HECKOJIBbKHX
TepEeMEHHBIX
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
5.1 JIBoiiHO# mHTErpan u - BBITIOJTHEHHE
€ro OCHOBHBIE CBOICTBA. N3 Ned
Caenenue JBOMHOTO «KparHble - KOHCYJIbTalliH O
HHTETpalla K IIOBTOPHOMY HMHTETPAJIBI», pemenuro M3 Ne4, OIIK-3.1,
uHTEeTpalry. Teopema o 2 In - - mpoBepka NJ13 Ned, OTIK-3.2,
cpeaHeM 3HAYCHUHU. CaMOCTOAITEIILHOE | -TPOBEPKA KOHCTEKTA | Yo o o
3ameHa MIepPEMEHHBIX, H3y4deHHe «CBoiicTBa IBOMHBIX U
mepexox B JBOHHOM JUTEpPATyphl:  |TPOHHBIX MHTErPATIOB)»
UHTETpaNe K MOJSAPHBIM KOHCIIEKT
KOOpIUHATAM «CBoiicTBa
JIBOMHBIX U
TPOUHBIX

HUHTCTPAJIOB»




5.2 Csenenue TpOHHOTO

- IOAT'OTOBKA K

MHTErpajia K MOBTOPHOMY PAKTHIECKOMY
WHTETpany. 3ameHa 3aHATHIO, - KOHCYJIBTAIlNH 110 OIIK-3.1,
MEPEMEHHBIX, IEePEX0a B 1 2 - BBIIIOJIHEHHE pemenuto /13 Ned, OI1K-3.2,
TPOHHOM  HMHTErpaje K N3 Ned - mpoBepka NJI3 Ned OIIK-3.3
[WJTHHAPHICCKUM u «KpatHbie
chepuaeckum WHTETPAIbD»
- BBIIIOJIHEHHE
W13 Ned
5.3 Teomerpuueckue u «Kparsre - mpoBepka NJI3 Ned,
MexaHI/I‘IeCKI/II; HHTCTpaJIBD, - HI;)OBCI;)Ka yfeGHoﬁ OIK-3.1,
TIPHIIOKEHUS KpaTHBIX 1 1 - COCTABIICHHE kapTsl «lIpumoxenus OlIK-3.2,
y4eOHOM KapThl OIlK-3.3
HHTErpaJIoB KPaTHBIX HHTETPAJIOBY
«ITpunoxenus
KpaTHBIX
HUHTETPAJIOB)»
5.4 Kpusonuneiinsie
marerpanst | n 1l po-za. - IOATOTOBKA K | -IpOBEpKa KOHCIEKTa OIIK-3.1,
Brruncnenne U o
o . /11 | 2,3 | mpakruueckomy «KpuBonnHelHbie OIIK-3.2,
npocTenme CBOHCTBa
. 3aHATHIO HUHTErpaJIbD» OIlK-3.3
KPHUBOJIMHEIHBIX
uHTerpayios. IlonsTHe o
Hroro no pazaeny 421 | 6,3
6. OOBIKHOBEHHBIC
nubdhepeHnnaabHbEe
6.1 OOBIKHOBEHHBIE
U depeHInaIbHbIC - MOJITOTOBKA K
ypaBHEHHUS IIEPBOTO MPaKTUYECKOMY
TOPSIKA. 3aHSTHIO,
OCHOBHBIE ONpE/ICICHUS. - BBIIIOJIHEHHE
YactHoe u obree PI'P Ne6
pemenue. MHTerpanbHbie «OO6biKHOBeHHDIe | O CYAPTHPOBATHC OI1K-3.1,
KpuBbIE. ['eomeTprueckuii 1 1 Y nepsoro no pewennio PP Ne6, OIIK-3.2,
CMBICIT TOPSIZIKaY, - HpoBepKa OIlK-3.3
BoiniosiHeHUST PI'P Ne6
i hepeHIaIbHOrO - COCTaBJICHHE
YpaBHEHHUS MIEPBOTO yueOHO# KapThl
MOPSAKA. «1Y nepsoro
Metoabt peueHus TIOPSIIKA: THITHI H
T PepeHIHATBHBIX METO/IbI PELICHUS
ypaBHEHMI TIEPBOTO
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO, - KOHCYJIbTUPOBAaHUE
- BeIMIONTHEHHE |10 pemernto PP Ne6,
PI'P Ne6 - IIpOBEpKa
6.2 ay BBICIIIMX «O0BIkHOBeHHBIE |BhImonHenns PI'P Ne6,| OIIK-3.1,
MOPSKOB, JOIyCKaroIne 1 1 Y nepsoro - 3amuTa PI'P Ne6, OI1K-3.2,
TIOHIKEHHE TOPSIKa TIOPSIIKAY, - IpOBEpKa y4eOHOMH OIIK-3.3
- COCTaBJICHHE KapTel «/1Y nepsoro

y4eOHOI KapThl
«1Y nepBoro
TIOPSIIKA: THITHI H
METO/IbI PELICHUS

nopAaaKa: TUIIbl U
METOAbI PEIICHUS)




6.3 JInnelineie

muddepeHnnanbHbe - IIOATOTOBKA K
ypaBHEHHS N-TO HOPSIKA. MPAKTHICCKOMY
JluneliHoe  ogHOpOAHOE 3aHATHIO,
ypaBHEHHE. - BBIMIOJIHEHUE | - KOHCYJIBTHPOBAHUE
OdyHnameHTanbHas PI'P Ne7 «JIHAY |mo pemiernto PT'P Ne7,
cucTeMa PpeLIeHHI. BBICIIIUX MOPSIIKOB - IpOBEpKa
Omnpenenurens C MOCTOSSHHBIMU | BEITTOTHEHUSI PT'P N7,
Bpomnckoro. kodddumenTamu | - npoBepka yueOHoit OIIK-3.1,
Heonnopoanoe nuneinoe 1 1 1 | .Cucrems Y», KapTsl «JIHTY OIIK-3.2,
ypasuenue (JIHAY), Bun - COCTaBJIEHUE | BBICIIMX MOPSIKOB C OIIK-3.3
obmero pemeHus. Merox yueOHOI KapThl MTOCTOSTHHBIMU
BapualUyd IIPOU3BOJIBHBIX «JIHAY Beictux | ko3 dunuenTamu:
MOCTOSIHHBIX. TTOPSIIKOB C METOJIBI PEIICHUS,
Jluneitnoe ypaBHEHHE C MOCTOSTHHBIMU - AKP Ne5 «OY»
MOCTOSIHHBIMU k03 pUIneHTaMU
ko3 durueHTamu. : METOJIbI
XapaKTepucTHYeCcKOe pemeHus»
ypaBHEHHE. Oobmiee
- IOATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO,
- BBITIOJTHEHUE
PI'P Ne7 «JIHY
BBICIIIUX MOPSIIKOB
C MOCTOSTHHBIMH
k03¢ dunrenTamu | - KOHCYIBTHUPOBAHHE
6.4 Meronsr  permrenns . C(Ibil((i))TeMH AVY» |mo pemZHmor;’F P Ne7,| OIIK-3.1,
cUCTEM
e bepeHIATHEIX 2 2 1 - COCTaBIICHNE - MpOBepKa OI1K-3.2,
ypaBHeHHii (2-ro opsKa) yueOHo#t kapThl |BbImonHeHus PI'P Ne7,[  OINK-3.3
«JIHAY BoIcIIUX - 3aiquta PI'P Ne7
TIOPSIIKOB C
MOCTOSIHHBIMU
ko3 uIIHeHTAMH
. METOIbI
penIeHusI.
Crpykrypa
00IIEero pereHus»
Hroro no pazneny 5 5 4
Hroro 3a cemectp 34 34/11,91| 36,3 SK3aMeH
Hroro no aucnumninuze 34 34/119 36,3 SK3aMeH

4!




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO MOIX0/a MPEAyCMaTPUBAET UCIIOIB30BAHNE B Y4EOHOM
IpOLEeccCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OPM TMPOBEACHUS 3aHITUA B COYETAHHH C
BHEAYJAUTOPHOU PabOTON C 1enbio (OPMUPOBAHHS U PA3BUTHS MPO(ECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornmacuo n. 34 Ilopsaka opraHu3ali U OCYIIECTBJICHUS JIEATEIbHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbICIIEro oOpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBecHUN YUeOHBIX 3aHATHI 00CCIIEYMBACTCS Pa3BUTHE Y
00yJaromuxcss HaBBIKOB KOMAHJHOW pabOTHI, MEXINYHOCTHOM KOMMYHHKALIUHU, NPHHITHS
pellieHui, JUACPCKUX KadyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Boibupast Ty Wi UHYIO TEXHOJIOTHIO paboThl ¢ 00y4YaIOUIMMHUCS, HEOOXO0IUMO UMEThH B
BUY, 4TO HamOonblero 3¢dekra oT ee MPUMEHEHUSI MOXKHO JOCTHYb, €CIH YYUTHIBATh LIEIH
o0pa3oBaHus, Ha PeaTu3aluio KOTOPBIX J0JDKHA ObITh HallpaBiieHa u30upaeMasi TEXHOJIOTHSL, CO-
Jiep’KaHue, KOTOPOe IMPEACTOUT MepeaaTh 00yUYaronIMMCs C €€ MOMOIIbI0, a TAK)XKE YCIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOJIB30BAThCSI.

B namreli paboTe MBI HCIIONTB3YEM CIICIYIOIICE.

1. Tpaguumonusie oOpa3oBaTenbHble TeXHONOTHH. OpraHuzanus 00pa3z0BaTEIbLHOTO
mpouecca, MNpeanojaraeT MNpsSMYI0 TPaHCIALMIO 3HAHUM OT IMpernojaBareiss K CTYIEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENbHO-UUTIOCTPATUBHBIX METOIOB 00y4deHus1). YueOHas
NeSITebHOCTD CTYICHTa HOCUT B TAKUX YCJIOBUSX, KaK MPABHIIO, PETIPOTYKTUBHBINA XapaKTep.

®dopMbI yUeOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYLIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEepOATbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHSTHE, MOCBSIIEHHOE OCBOSHHIO KOHKPETHBIX YMEHUI M HaBBIKOB I10
NPEIOKEHHOMY allTOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTeNbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUU C AJTOPUTMOM MO3TAllHOTO pEHIeHHs NPOOJIEeMHOM 3aJauyd WM BBITOJIHEHUS
yuebHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENIbHYIO e TeIbHOCTD
IpyHNIbl CTYJIEHTOB, HANIPABJIEHHYIO Ha BBIPAOOTKY KOHIIEMIIMM, YCTAaHOBJICHUE LIENeN U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3yJIbTaTOB, ONpEAEICHUE NPUHIMUIIOB M METOIUK pEeLICHUs
MIOCTAaBJICH-HBIX 3aJla4, TUIAHUPOBAaHHWE XOJa padoThl, TMOUCK MOCTYMHBIX M ONTHMAaJIbHBIX
pecypcoB, MO3TANHYI0 peaM3aldI0 IUlaHa padoThl, MPE3EHTAIMI0 PEe3yJIbTaToB pabOThI, UX
ocMbIciieHre u pedaekcuto. [IprmeHsieTcs B OCHOBHOM 7S IIEpexo/ia KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OCHOBHBIE TUTIBI TPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON IEATEIIEHOCTH MTPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPyKTypa MNpUOMMKeHa K ¢opmary HayyHOIro
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO AaKTYaJbHOCTU TEMbI, OIpe/iejeHHe HayYyHOW MpoOIeMBl,
npeaMera U 00BbEKTa MCCIIENOBaHUs, Iefiell M 3aj1ad, METOJO0B, MCTOYHHKOB, BBIIBHKEHHE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBHIBOJBI, 0003HAYEHHWE HOBBIX MpobiieM). PesympraTtom
ABJIsIeTCs yueOHast KapTa [0 MOIYJII0 Hallei 00pa30BaTebHONM MPOTrPaMMBI.

TBOpUYECKUI TPOEKT, MPEAITOIATAOIINAN B OTIIMYHUE OT MPEABITYIIET0, KOHEYHBIA POAYKT
B CIIEAYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYEeCKOMY» COOBITHIO
(mpazgauk yucna «[lm» W T.1.); «Marematudeckas» OTKPBITKA (CBOETo poja ydeOHas Kapra,
TOJILKO HEPOPMAIILHO, KPacoO4uHO 0(hopMIIeHHAs; BUJICOPOJIHK « S Haydy Bac pemarh ...» 1 T.11.

NndopmanvoHHslii  mpoekT — ydeOHO-TO3HaBaTeNbHAsl JEATENbHOCTh C  SIPKO
BBIP)KEHHON 9BPUCTUYECKOM HANpaBIEHHOCTHIO (TIOMCK, 0TOOP M cHcTeMaTH3anus nHpopMaluu
0 KakoM-TO 00BbeKTe, O3HAKOMJIEHHUE YYAaCTHHKOB MpPOEKTa ¢ 3TOH MH(pOpMaluel, ee aHaau3 u
0000111eH1E 1, HAKOHEL], IPe3eHTAINs 110 TPAKTUYECKOMY MPUIIOKEHHIO).



4. VHpopManmOHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeibHbIe TeXHOJOruu. OpraHuzanus
00pa30BaTENbHOIO IpoOLECcCa C NMPUMEHEHHEM CIIELUAIM3UPOBAHHBIX IPOIPaMMHBIX Cpel U
TEXHUUYECKUX CpelcTB paboTel ¢ uHbopmanued (MHGOPMALMOHHYIO Cpely YHHUBEpPCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH padoThl 00y4yarommuxcst



Ilo JUCITUIITTMHE «MareMaTH4YeCKUN aHaIu3» npeaAyCMOTpPCHA ayAUTOPHAA U BHCAYyAUTOpHAA
CaMOCTOATCIIbHAsA pa60Ta 06yqa}011114xc51.

AYI[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IMpcAnojgaracT peui€cHUC KOHTPOJbHBIX 3a/1a4 Ha
IMPAKTHYCCKUX 3aHATHUAX.

Ilpumepnuie ayoumopnvie konmpoavhvie pabomet (AKP):

AKP Nel «Ilpeoenvt»

Breraucauts mpeaciibl:

3 2
1 Iimx 42r3x + 2X 2 Iim(x 7Z(x 23)(x 4)
x>2 X°—X—-6 noo o 5xT —x° +11
3 2
I [T [ —— 4. lim 9™
x>n| 2X° =1 2X+1 x>=2 (X +2)
1. 1
5. IirT01(1—4x)3X 6. Iingxcthx 7. IiEnOSX‘1

8. UccnenoBarh Ha HEMPEPBIBHOCTh

X—3ecm x <0
f(x) =
5% ecm x>0
AKP No2 «Ilpouszsoonasn»
1. Haiigure nepByro mponu3BOAHYI0 OT (HYHKIUIL:

/ 2
a) X= 1_25t2' 0) y:XCOS3X’ B) y:w_5.|ogzx+3
y =arccosst + 7, X" +2x+1

3
n Y= 5 _ 2arc:tg(4x2 + 3x)
2. CocraBbTe ypaBHEHHs KacaTelbHO K kpuoir XY = 4 B rouke Xg = 1.

3.  Beruucaure npubmmkeHao Y =V x> +8 mpu X =1,09.

. cosdx -1
4. Beruucnure npeaen no npasuity Jlonurans lim———

x—0 (e4x _1)2 )

AKP Ne3 «Heonpeodenennuwiit unmezpan»

. Haiitu Heomnpee€HHbIE HHTErpaIbl:

. : €0S X 5x—2
dx, 6) j5|n(3x+1)dx,B) J'smxe dx, r) jmdx'

X2 45X — /X + 2
a)I

X2

. . x-1 X-3
dX,e) IXSln(ZX)dX,)K) IX&FCSInXdX,3) Imdx,l/l) Imdx

0 J- 3x-4
Vx? —6x+13



AKP Ne4 « OHII: ougpgpepenyuposanuer

In(x*y)
y-Xx
y

1+x

1. Haiitu 1 mocTpouTh 00JacTh onpeaeneHus pyHKIUu Z =

2. Haiiti yacTHBIE TpoM3BOAHBIE PpyHKIIMHM Z = X-arctg > -
3. HaiiTi mpou3BOJHYIO CIIOXKHON QyHKIMH Z = x? y-— y2X ,Tae X=UCOSV; y=usinv.

oz 01 .
4. HaifTi mpoM3BOHBIE — U — HESBHOH QyHKIHE €° — X’ ysinxyz=0.

ox oy
5. Haiitu sxcTpeMyM QyHKLIUM ABYX MEPEMEHHBIX Z = 4(X = y) . y2 .

AKP No5 «ObvikHo6enHble Oughhepenyuanvrovle ypasHenus

1. Haiitn oOmuit maTETpan uim ooduee pemenne AudQepeHnnanbHOro ypaBHEHHS IEPBOTO

nopsika (B mpuMepe r) pemunts 3agauy Kommn):

a) VA—x2y' +xy? +x=0, 6) 20xdx—3ydy=3x*ydy—5xy°dx, B)

, X% +2xy-5y?
2x% —6Xy

){y'— yCOSX = sin2x
T .
y(0)=-1

2. Haiitu o61uee pemenue qudepeHaabHoro ypaBHeHus (B IpUMepe I')  PeLIUTh 3a7auy

Komm):

a) y/!r_4yu+5y! _ 6X2 +2X—5, 6) yrrl+2y”_3y' = (8X+6)ex,

B) Y’ -4y +4y =e*(cosx+3sinx),

) y"+y=1/sinx
T .
y(z12)=1,y'(n12)=nl2

AKP N6 «Komnaexcnwie uucia»

1. BeimoHUTh AeiCTBUS B anredpandeckoit popme.
4-3i (1-3i)? 4-9i (2+3i)-i"°
1), G=30)-(2=71) 5 3+4i 3) 7-i 4 3i 5 35
2. N300pa3uTh KOMIUICKCHBIE YHCIIa Ha TIJIOCKOCTH W 3aIUCaTh UX B TPUTOHOMETPUUECKOU
dopme.
1). 6i,2). =7,3). 1-1 4). ~V3-i 5) 7+4i,




o 15 —
3. Haiitu 2, ecoiu Z=1-1

3/ . o
4. HaiiTu Bce 3Ha4YeHUs V3-i 1 1300pa3nuTh UX HA KOMIUIEKCHOH IJIOCKOCTH.

5. Pelunth ypaBHEHHE 2* +62+25=0

Ilpumepnisie unousudyanvhsie oomawinue 3aoanusn (U/]3):

HJ[3 Vel «llpumenenue npou3zeoonoii 011 UCci1e006anus QYHKYUIL»

3X .
x> +9

HaﬁI[PITC MMPOMCEKYTKH MOHOTOHHOCTH U SKCTPEMYMbI q)yHKL[I/II/I y=

IocTpoiite rpaduk GyHKIMH C TOMOILIBIO IPOU3BOAHON MEPBOro Mopsaka y =—x° —3x* +9x +11.

1

2

3. Haiigure mpoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKHU Tepernda GyHKIuu y =2x — 33/x* .
3

4

Halizue acMITOTBI M OCTPOHTE CXeMATHYHO rpaduk GYHKIUA y =

(x+1)°
. x> —3x+3
5. Tlposenute nomnxoe uccienoBanne GyHKIUU U MOCTPOKTE Tpaguk y— = — =272,
x-1
6. llpoBeauTe momaHOE MccieAOBaHNE (PYHKIIMU U IOCTPOUTE TPaPuK
_Inx
X

i 1
7. Haiigute HaubonpIee 1 HaMMEHbLIEEe 3HAYCHUS (PYHKINN y=8x+ iz _15 Ha OTpe3ke [E; 2} .
X

HJ[3 Ne2 «Heonpeodenenntii unmezpay

Beruncauts HCOIPEACIICHHBIC MHTCTPAJIbI

3
1-I i—X‘/§+1 X Z-I 2 - L dx
3\/; 5 3+X 21’X2—3

311 3 4 ) 4J-ctg X— 6
J2-7x s.n(ZX_j sin” x
2x -1
5. [ x(3x?+1) d 6. | ———F—
JX(X+) X J-x2+2x+10
\/—X 4x +3
7. I 1-e*e*dx 8. j—3dx,
(x-2)
3 dx
9. J.xe dx, 10. Im
dx dx
11 y 12 - . a2
-[\/;+i/§+2i/§ J.cosxsin3 X

13 J' dx

(X+DVx* +2x-1.



HJ[3 Ne3 «Onpedenennvlii unmezpas u €20 RPUIOHCEHUS)

2 V4
, 1 :
1. _!.(x +7)dx. 2. IInsm xdx

2

2. Beraucauts miomans GUrypsl, OorpaHHIeHHON JTHHHSAME
1) 3x—-y=4, y®=6x

2) r=cos2p, OS(DS%

x =2cost,
3) { . y=3=23).
y = 6sint;

3. Berunciauth JIMHY OyTH KPUBO#, 38 1aHHON YpaBHEHHEM

1) y=Inx, J3<x<il15.

2) p=3e"", —r/2<@p<rx/2
3) x =e'(cost +sint), T/2<t<r.
x =e'(cost —sint),

4. Berancnuth 00beM Tena, 00pa3oBaHHOTO BpaleHneM BokpyT ocu Oy (QHUTypBI, OTpaHUYeHHOM

rpadukamu pyskmmit X =3—-y? | x=y? +1

H/[3 Ne4 «Kpamnovie unmezpanwt»

2
1. Ber4McanTh MOBTOPHBII HHTETpal jdyj (2X + y)dx
2 0

2
4 3

yat
3

2. I3MeHuTh MOPSIIOK UHTETPUPOBAHUS B IBOHHOM MHTETpaJe: jd I f
1

y

2
- X
3. BeruncauTe ABOMHOM HHTErpa H — dxdy, rne D — 061acTh, OrpaHHYEeHHAs JTMHUASIMA

y=£,y=x,x=4.
X

4. BBIYKHCIUTS IUIOLIAAb GUTYPBI, OTPAaHHMYEHHON OKpY)XHOCTIMA I =1, I =2C0S¢ (BHE OKPYXHOCTH
r=1).

5. Berauciauts miomajs GUrypel, OorpaHHueHHON JIMHUSIMUA Y = % u X+y-7=0.

6. BerancnuTe TpoitHON MHTErpan ﬁ'f(x2 +3y? )dxdydz; R:0<z<3x x+y<1y>0 mo ¢urype R,
R
OTrpaHMYEHHON TIOBEPXHOCTAMHU.

7. Beruuciauts 006EM TCJIa, OTPAaHUYCHHOI'O MOBCPXHOCTAMUA

z=8-x-y, x=0, y=x° y=4, z=0.



8. HaliTu cTatmyeckue MOMEHTEI OTHOCHTCILHO KOOpAWHATHBIX ocert IJIaCTUHKU, OI‘paHH‘ICHHOﬁ

. 2 o .
napabonoii 'y = X (y > O), MNpsIMOM  X=9, eci MIIOTHOCTh PACIIPEIENEeHUsI MacChl B KaKJI0M TOUKe

paBHA OpJIMHATE 3TOU TOUKH.

9. Hatimure momentol unepumn |, I, 1, oxnoponmoii miactunku (5 :1), OTPaHUYCHHOHN OCSIMH

KoopauHat u npsimoit Y = 2 —0,5X.

H/[3 Ne5 «Hucnoewle paovly

1
1. loka3aTh CXONMMOCTb M HAUTH CyMMY psifa 2—2 .
n-+n
n=2

2.MccnenoBaTh Ha CXOJIMMOCTb PSAbL:

)Zsm n\/_ 6 i Sm( ] )an(2n+1)| . i”(sn_z)n

~ (3n)! ~ 4n+1

1) i -
=~ (3n+1)./In(n+5)

3. UccnenoBarh psizibl HA a0COIIOTHYIO U YCIIOBHYIO CXOAUMOCTB!

N ismn\/_ ) i (-1)" ) Z( -D"(2n+1)

~ nJn “nin(n+1) =~ % 3n+2
4. Haiitu cymmy psna i D) ¢ TouHocThio 10 0.001
74" (2n +1)

H/I3 Neb «Dynkyuonanvhvle paoviy

1. Haifti 06:1acTh CXOAMMOCTH CTETIEHHOTO PsIa:

( 1) ZH(X-F].)n 4" (X 3)2” ( 1) (X+2)2n+1
nzll 3n+2 »©) Z Jon+1 Z_l: n2

2. Paznoxuts pynkuuto B psg Teitnopa o crenensam X :
a) (3+e7)%,6)7/(12+x—x)?, B)In(1—x—20x?).

3. Berancauts uHTErpai ¢ TouHoctsio 10 0.001:

0.2
6) Isin(25x2)dx.
0

) [t



4. Haiitn npubmmxénno peuienue 3anaun Ko B Buzae otpeska paaga Teinopa mo creneHsiM X ¢
yrr — XZ + y2
y(0)=0,y(0)=1

YEeTHIPbMsI HEHYJIEBBIMA KO3 HUITHEHTAMU: {

5. Paznoxuts B psig @ypbe QyHKIHIO, TEPUOIUICCKYIO C IEPUOIOM 277 , 33/IaHHYIO Ha

X+7m,—-7<X<L0

orpeske [—r, 0 ou f(x)= )
P [-7, 7] dopmymnoii f(x) { r 0<x<n

Ilpumepnuie sapuanmot pacuemno-cpaguyeckux pavom (PI'P):
PI'P Vo] «Ilpeoen. Henpepvignocmuy

1. Haifmue npenens! GyHKIIHIA:

2 2
. X(XT+2x -1 . (X=2)(x"+2x+2
1y lim XCEED ) iy KRN gy 2B
o x—1 X—2 X° —5x+6 13- 48+x
. 8+15x
X . (5x-1
5 s|n2 In(1+4x); 5) |i (3_ 1 j; 6 ||m[ ] .
) n— ) S\ x—4 x°-16 ) x>\ 5X +6
x-arctgg

2. UccnenyiiTe GyHKIMIO Ha HENPEPBIBHOCTD, BEISICHUTE XapaKTep TOUEK pa3phiBa, CIENIAiTe YepTex
rpaduka GyHKIUN

— L , X< 1'
1 x-1
1) f(x)=8x*, 2) f(x)=1(x-1)2, 1<x<3,
4, X>3.
PI'P Ne2 «Ilpouseoonan. Betuucnenuen
1. Haiitu npousBoaabie ¥ A dHepeHIabl epBoro nopsaKa
1) y = 7.¢0s X ’
ox+1
2) y=(2+5x)" —3cos7x,
7 .
y= 5—4x -arcsinx,
4) y=(cosx)".
2. Haiiti mpou3BoHy 0 QYHKIUH, 3aJaHHON HESIBHO e’ —bxe* — ny +11=0.

3.Haiita mpon3BoAHYIO (GYHKITNH, 3aJaHHON MTapaMeTPUICCKH

X =3cost -5,
y=4t° +5.



4. HaiiTu mpou3BOIHbIC TIEPBOTO MOPsAKa (YHKIIUH y=X¢€

PI'P Ne3 «Ilpouzeoonas evicuiux nopaokos. Ilpunoscenus npouseoonoi»

2 x=3t-t°
1. Haiinute 4y u d—Z GbyHKIMI: a) 0) y=5&.
dx  dx y =3t?;

. 2 .
2. a) HanumnTe ypaBHeHne KacaTesbHOH K mapabone ) = X — 4X + 2 B rouxe ¢ abemmccoit X, = 0

. [loctpoiite rpaduk 1 KacaTeIpbHYIO.

6) Hanuuiite ypaBHeHHeE KacaTenbHO K KpuBoit X° + Y° —4X+2y —164=0 B ee Touxe ¢

koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U e KacaTeIbHYIO.

3. Halinure HanOoJibIliee 1 HAMMEHBIIICE 3HAYCHHS (DYHKITUM Ha 33JJaHHOM OTPE3Ke

f(x)=2x°-6x*-18x+7 xel-2;2].
. 21 2 . o
4. Uccnenyiite pyHKIHMIO Y = 5 X® —2X° Ha 3KCTPEMyM U MOCTPOMTE ee CXeMaTHUECKHiA rpaduK.

(x-1)°
x?

5. IlpoBenuTte NoOMHOE UCCIIEI0BaHUE U OCTPOTE rpaduk GpyHKIMKH Y =

6. Beruncnure npeaensl, UCIONb3Ys MpaBuiio Jlonurans:

. 2x3 —8x* +13x-10
a) lim—; > ;
=2 X7 —2X° +3X—-6

0) Iimox-ln(eX —1).

X—>+

7. 3aBHCHMOCTD ITyTH OT BPEMEHHU NIPU MPSIMOITMHEHHOM JBM)KEHUH TOUYKH 3a/1a€TCSl YpaBHEHHEM

1

S = §t3 +2t* —3,rme S —myThBM,a t — Bpems B ¢. BblunciInTe ee CKOPOCTh i YCKOPEHHE B
MoMeHT Bpemenn 1 =4C.

PI'P Ned «Hacmmuwle npouseoonvie»

In(l— — y2)

o

2. HaiiTi 3HaYeHUs1 YACTHBIX MPOU3BOAHBIX (DYHKIMH B 3aJaHHOM TOYKE:

1. Haittu oGnacte onpenenerns QyHKIUH Z =

1

A) z=x" (11) b) z=|n(\/;+\/§) (1),

5 2u .
3. Haittu PV ecmm U= Xy+Ssin(x+Yy).
X



4. BBIUHCIINTB PHOIKEHHO \/ 5.€%% +2,03 .

PI'P Ne5 «9xcmpemym OHIIy
1. Haiiti okctpemymsl GyHKIEn  Z = X° 4+ 2y° —4X —6Y + 2.

. Inx Iny
2. Hatitu npousBoaHyto GyHKIMKM Z = —— ——— B HampasieHuu Bexkropa (1;1).

Yy X
3. Ipu kakux k>0 rpamueHT QyHKIHH Z = (2X + ky)2 HEPICHIUKYJIISIPEH NpsMoi X + Y = 2.7

4. Haiiti sKkcTpeMabHoOe 3HaueHne GpyHKimn Z = 2X+ Y — Y — X* npu yenosun X+ 2y =1,

5. Haiiti Hanbomnbinee 3HaueHue QyHKIHMN:

x>0 X+2y<1
A) Z=X-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<1 y>0.

PI'P Ne6 «Oo6viknosennvie ougpepenyuanviole ypaguenus nepeozo nopaoxka»

Haiitu oOmmii naTerpan wim obiee perienue auddepeHnnantbHOro ypaBHEeHUs IEPBOToO
nopsika (B mpuMepax T), 1) pemuTsb 3aaagy Korm):

/ 2 _Ey2
1) VA-x*y'+xy?+x=0, 2) 20xdx—3ydy=3x"ydy—5xy’dx, 3) Y':X2+ fxy6 2
X* —6xy
'—ycosx =sin2x "4y = xy2
4) =y C 5 Y TYEY g lzdx—xyﬂdy:o_
y(0)=-1 y(D) =1 X X

PIr'P Ne7 «JIH/Y evicuiux nopsaokoe ¢ nocmoannvimu kodgppuuyuenmamu. Cucmemot /1Yy

1. Haiitu o6mee pemenue auddepeHuanbHOro ypaBHeHHUS:
1) y"xInx=y",2) (L+x?)y"+2xy' =12x>.

y" = 2sin’ ycosy
2. Haiitu pemenue 3amaun Komm: T, .
yh==.y@=1
3. Haiitu ob1ee pemenue quddepeHInanibHOro ypaBHeHus (B IpUMepe 1)  PelIuTh 3a1ady
Komm):
1) y'-2y'+y=xe* 5 y'+4y'+5y= x?
3) V"' —4y"+5y'= 6x° +2x-5, 4) y"+2y" -3y’ =(8x+6)e*,
5) y"—4y'+4y=e”*(cosx+3sinx),6) y'" —64y’ =128cos8x —64e®,

) { y'+y=1/sinx

"

y(z12)=1,y'(x12)=xl2



4. Pemute cucremy J1Y mepBoro nmopsiaka I1ByMs criocodamu - MOACTAaHOBKU U METOA0M Diliepa
y'=2x-5y+e'
X'=y-6x+e*

PI'P No8 «@KII»

1. HaiitTi Bce KOMILJIEKCHBIE quciia, YAOBJICTBOPAOIINUC 3alaHHBIM YCIIOBUAM 22 A

Haiinennpie uncina 3anucars B TPUTOHOMETPUYECKOM U TIOKa3aTeNbHON (hopMmax.

T

- - 17I7 - -
2. Bpraucnute 3Hauenus Gpynkuuii: cosi, In(3+4i),e 2, arcsini.
3. Haiitu xopHu ypaBHeHHsT SINZ = 3i ¥ ©300pa3uTh UX HA KOMIUICKCHOM TIOCKOCTH.

N z
4.Haiitu o6pa3 nmuauu | mpu orobpakeHnn W= ——

Z—i

7 OHeHO‘{HbIe cpeacrea AJisl MIPpOBEACHUA HpOMe)lCYTO‘lHOﬁ arTreCcramumu
a) HJ'IaHI/lpyeM])Ie peE3yJabTaThI oﬁyqe}mﬂ H OICHOYHbIC CpeaACTBa 1JIA NPOBECICHUA l'lpOMe)KyTO‘lHOﬁ

aTTecTalMM:
CTpyKTypHBIi [Inanupyemblie
JJIEMEHT pe3yabTaThl OrneHoYHbIE CpeJICTBA
KOMIIETCHLIUU o0yueHus

3a1a4 npogeccuoHAILHOM JesiTeIbHOCTH

OIIK-3 — criocoOHOCTh HCMOJIB30BATH MATEMATHYECKHE METOIbI, HEO0XOUMBIE ISl pelIeHUsl

OIIK-3.1:
IIpumensier
MaTeMaTHYECKUE
METOABI JJIsI
pelieHns 3a1a4d
npodeccnoHaNIbHON
JIeSATEIbHOCTH

- OCHOBHBIE MOJIOXKE-
HUSI TEOPHH TIpeie-
noB pyHKIINY;

- OCHOBHBIE TeOpe-
MBI TuddepeHu-
aJBHOTO U MHTE-
IpaJbHOrO UCUYHCIIE-
HUS QyHKIMNA OJTHON
W HECKOJIbKUX Tepe-
MEHHBIX,

- OCHOBHBIE MTOHATHSA
TeopuH QYHKUIUH
KOMIUIEKCHOMU Tiepe-
MCHHOM;

- OCHOBHBIE METO/IBI
pelieHus
OOBIKHOBEHHBIX

g hepeHInaTbHBIX
yYpaBHEHUH

- OCHOBHBIE [TOHSATHSA
TEOPHUH YHUCIIOBBIX U
(YHKINOHAIBHBIX
pAA0B

TeopeTruyeckue BONPOCHI JJ1s IK3aMeHa

1. ®ynkuumsa. Cnoco6sl 3aaanus. O61acTh onpeeneHusl.
OcHOBHBIE 3JIeMeHTapHbIe (DYHKIMH, UX CBOHCTBA,
rpaduku.

2. Ilpenen ¢pynkuuu B Touke. [Ipenen pyHKImU B
6eckoHedyHOCTH. OJJHOCTOPOHHHUE TTPEEIbI.

3. BeckoneuHo Maibie U OECKOHEYHO OoJbIHe (PYHKITUH,
CBsI3b MEXIy HUMH. CBOIHCTBA OECKOHEYHO MaJIBIX
GyHKIHH.

4. Teopemsl 0 ipezenax. PackpbITre HEONpeAEIeHHOCTEH.

5. 3ameuarenbHbIC ITPEAETHL.

6. CpaBHeHne OECKOHEYHO MalbIX (DYHKIMH. DKBUBaICHTHBIE
0eCKOHEUHO MaJibie ()YHKIIMU ¥ OCHOBHBIC TEOPEMBI O HUX.
IIpumeHeHne K BBIYMCIEHUIO IPEIENIOB.

7. HemnpepbIBHOCTh (pyHKINH B TOUKe. TOUKH pa3pbiBa U UX
KJIacCU(UKALIHS.

8. OcHOBHBIE TeOpEMBI 0 HeNpephIBHEIX PyHKIMsIX. CBoiicTBa
(YHKIMI HENPEPhIBHBIX Ha OTpE3Ke.

9. IlpomsBonmHas GYHKIMH, €€ TEOMETPUIECKUH U (HU3NIECKHIA
CMBICII.

10. YpaBHeHHs KacaTeIbHOW M HOPMAJIX K KPUBOH.
JduddepeHnnpyeMocTh QYHKIMH B TOUKE.

11. [Ipou3BoHAst CyMMBI, pa3HOCTH, IIPOU3BEICHIS, 9aCTHOTO
¢ysaxunit. [IponsBoaHas cnoxHOH 1 00paTHON (YHKINHA.

12. TnddepenipoBanre HESIBHBIX U TapaMETPHICCKU
3aMaHHbIX GyHKIuH. Jlorapudmmaeckoe
muddepeHIrpoBaHue.

13. TIpon3BoaHBIE BEICIIMX HOPSIKOB.

14. Muddepenman ¢pynkiun. ['eomerpudeckuii cMbICT
mudpepennnana. OCHOBHBIE TEOPEMBI 0 AU PepeHIaNax.

15. Ilpumenenue auddepennuana K NpruOIMKEHHBIM
BBIYHCIICHUSIM.




CTpyKTypHBII
AJIEMEHT
KOMIICTCHIIUN

ILnanupyembie
pe3yIabTaThI
o0y4eHus

O1eHOYHBIC cpe€acTaa

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
27.
28.

29.

30.
31.

32.

33.

34.
35.

36.

37.
38.
39.
40.
41.

42.
43.

44,

45,

46.
47.

48.

49.

OcHOBHBIE TeOpeMbI AUPPEPEHIINATEHOTO HCUUCIICHHUS:
Ponns, Jlarpamka u Kommn.

IIpaBuno Jlonurans.

YcnoBusi MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbI (pyHKIUI.
HeobOxoanmoe 1 1ocTaTouHOE YCIOBUSI SKCTPEMyMa
(GyHKIMH.

Haubomnsiree n HauMeHbIIee 3HAYCHUS (PYHKITNH Ha
OTpE3Ke.

Brmyknocts rpaduka pyaknnu. Toukn meperuda.
Heo0xoxnmoe 1 mocTaTOYHOE YCIIOBHS TOYEK Ieperuoa.
AcuMITOTH Tpaduka QyHKIUH.

[lepBooOpasnass. HeompenemeHHpIit WHTETpaT MW €ro
cBoiicTBa. TabnuIia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IBI HHTETPUPOBAHUS: 3aMeHa IEPEMEHHOM 1
UHTETPUPOBAHUE TI0 YACTSIM.

WHTerpupoBaHue paunoHalbHBIX (QYHKIHHA.
WHTerpupoBanye TPUrOHOMETPUYECKUX (PyHKLHUH.
WHTterpupoBanue HppannoHAIBHBIX (QYHKIHHI.
OnpeneneHHbIl MHTErpajl Kak Mpeaesa HHTErpajJbHOU
CYMMBI, €r0 CBOHCTBA.

®opmyna HeroroHa — JleitOamma. OCHOBHBIE CBOWCTBa
OTIPEAEICHHOTO NHTETpaJIa.

Bbruncnenne  ompenesieHHOro  WMHTErpana  (3aMeHa
HEepEeMEHHOMH, UHTETpUpOBaHHE o q4acTaM).
WHterpupoBaHre YETHBIX W HEYCTHBIX (QYHKIMH B
CHMMETPHUYHBIX TIpeesax.

HecoGcTBeHHBIE HHTETPATIBL.

I'eomerprueckue u ¢busnyeckne MPUII0KESHUS
OIIPEICTIEHHOTO UHTETpaJa.

Obnacte ompenencaus DHIIL. Tlpemen, HempepHIBHOCTS.
CpoiicTBa (yHKIWH, HENPEPHIBHBIX B OrPaHHYCHHON
3aMKHYTOH 00J1aCTH.

YacTHBlE  NPOW3BOAHBIE  TIEPBOTO  TOpPAAKA,  HMX
reOMETPUYECKOE HCTOJIKOBAHUE.

YacTHbIE TPON3BOJHEIE BHICIINX ITOPSAKOB.
duddepennupyemocts W nonHbll  auddepeHuman
GbyHKIHH.

[Mpumenenue nosHoro muddepenimana K NPUOIMKEHHBIM
BeIYMCIeHUsAM. [nddepeHnnans! BHICIIUX MOPSIIKOB.
[IpousBonHas cnoxuoi pynkimy. [ToaHas mpon3BoIHAS.
WuBapuanTHOCTH (hOPMBI MTOTHOTO AN HepeHIrana.
JuddepennmpoBanme HeIBHON QyHKINU.

KacaTenpHas M10CKOCTh U HOpMaJlb K IOBEPXHOCTH.
OkcTpeMyM (QYHKIMH JBYX IepeMeHHBIX. HeoOxomumoe n
JOCTaTOYHOE YCIOBUE IKCTPEMyMa.

VYcnosuslil s3kcTpeMyM. Merton MHOXuTenei Jlarpanxa.
Haumbonpimee w HauMeHbIee 3HAYECHUS (QYHKIUH B
3aMKHYTOH 00J1acTy.

JK3aMeH BO 2 ceMecTpe

JIBOlHO# MHTErpa: OCHOBHBIE MOHATUS U OIIPECIICHHUS.
leomerpuuecknii  um  (QU3MUECKHH  CMBICH  JBOMHOTO
HUHTerpana.

OcHOBHBIE CBOMCTBA JBOMHOTO MHTETpaa.

Bolunciienue  IBOWHOTO  MHTErpaja B JIEKapTOBBIX
KOOpJIMHATAaX.

Bolunciienne  ABOWHOTO — MHTErpaja B MOJSPHBIX
KOOpJMHATAaX.

IIpunoxenus: ABOMHOTO MHTETpaJIA.




CTpyKTypHBII
AJIEMEHT
KOMIICTCHIIUN

ILnanupyembie
pe3yIabTaThI
o0y4eHus

O1eHOYHBIC cpe€acTaa

50.
51

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

TpoiiHOM UHTETpal: OCHOBHBIC IIOHATH, CBOMCTBA.
Boruncnenue  TpoifHoro - uMHTerpagza B AE€KapTOBBIX
KOOpAMHATAX.

3aMeHa NepeMeHHBIX B TpOMHOM HHTerpane. Beruncienue
TPOMHOTO WHTErpaja B LWIMHAPHYECKHX M Ccepuueckux
KOOpAMHATAX.

leomerpraecknii ¥ (U3NYECKUH CMBICT, MPHIOKEHUS
TPOWHOTO MHTErpaa.

Hduddepernnnanbaple  ypaBHEHUS: OCHOBHBIC —ITOHSATHSL.
3amaun, npuBOASIINE K AH(PepeHInaIbHbBIM yPaBHECHHUSM.
Teopema cymiecTBOBaHMS M EIUHCTBEHHOCTH PEIICHUS
mdQepeHInaTEHOTO YPaBHEHHUS.

YpaBHEHUS ¢ pa3aeNAIOUIMMHUCS TePEMEHHBIMU.
OnHoponuble quddhepeHnnanbHple ypaBHeH s 1 mopsaka.
JIuneiinble ypaBHeHUs. Y paBHeHUs bepHyu.

VYpaBHeHUE B MOJHBIX AU PepeHnranax.
HduddepeHnmanbaple  ypaBHEHHS — BBICIINX — MOPSIKOB:
OCHOBHbBIE ITOHATHSL.

YpaBHEHUSI, 10Ty CKAIOIINE TOHIKCHNE MTOPSIIKA.
Jluneiinsle  audQepeHranbHble  YPaBHEHMS — BBICIINX
nopsiikoB. JluHeWHble oxHOpOAHBIE AnGepeHINATbHbIC
ypaBHEHHS 2, N-TO TOPSAIKOB.

WurerpupoBanue Jony c MOCTOSIHHBIMH
k03¢ dHULIMEeHTaMU.
Jlunetinpie Heomnopomubie Y. Crpykrypa 00Imero
pewenus JIHIY.

MeTox Bapualiyl IPOU3BOJIBHBIX TOCTOSTHHBIX.
Wuterpuposanue JIHIY ¢ nocTosHHbIME K03 duiineHTaMu
¥ TIPaBOM YaCThIO CHEIMAIbHOTO BHUIA.

Cuctempl muddepeHIMaTBHBIX  ypaBHeHHH. Teopema

CYIICCTBOBAaHMS W COWHCTBEHHOCTH pemeHus. MeTon

WUCKJIFOUEHUsI Ui peIIeHHs  HOPMAalbHBIX  CHCTEM

mudQepeHIHANBHBIX YPaBHCHUH.

Yucnosele psaasl. CxoguMocTh U cymma psjga. CpoiicTBa
PAOOB.

Psan reomeTrpudeckoii mporpeccun. Heo0xoauMelii npru3HaK
CXOJUMOCTH YUCIOBOro psifa. ['apmoHnuecKuil pss.
Jocrarounsie MIPU3HAKU CXOAUMOCTH
3HAKOMOJIOXUTENIBHBIX ~ psAnoB. IIpu3Haku CcpaBHEHUS.
ITpuznak damambepa.

. [locraTounsle MpU3HAKU CXOAUMOCTHU
3HAKOMOJOXUTENBHBIX PAAOB. PagukanbHeli HpU3HAK
Komm. MuTerpansusil npusHak Komm.
3HaKo4epenyroluecs U 3HakonepeMeHHsle psabl. [Tpusnak
JleiiOHmna. AGCONIOTHAS M YCIOBHAS CXOJIUMOCTD PSJIa.
OyHKIUOHAIBHBIE  PSIIBL O6nactp CXOAUMOCTH.
Crenennsie psabl. Teopema Abens. Paguyc cxoaumocTu.
CBoiicTBa CTEIICHHBIX PAIOB.

Pansr Teitmopa m Makinopena. Pasnoxenune ¢yHKuui B
CTETICHHBIE PSIBIL.

[IpuMeHeHMe CTENEHHBIX pAJOB B NPHUOIIDKESHHBIX
BBIYNCIICHUSX.

Tpuronomerpuueckue pAAbL Omnpenenenue
KOX((PUIUECHTOB TPUTOHOMETPUYECKOTO psfa. YCIOBHUE
pasnoxumoctH QpyHKIMi B psix Dypse.

Psaner @ypre ans 4eTHBIX W HEYCTHBIX (YHKIMUA. Psabr

®ypre s pyHKIME IPOU3BOJILHOTO Neproaa. Pazinoxkenue

B psin Pypbe Henepro MueckuX (yHKIHH.




CTpyKTypHBII
AJIEMEHT
KOMIICTCHIIUN

ILnanupyembie
pe3yIabTaThI
o0y4eHus

O1eHOYHBIC cpe€acTaa

78. KomrutekcHble 4ucia.
YHUCITaMH.
79. OyHKUMU KOMIUIEKCHOW ITIepEMEHHON.
80. TIpowuseoanas OKII
81. Unrerpan ot OKII
82. CreneHHbIE PsAbI C KOMIUIEKCHBIMU YJICHAMH.
83. Psan Teiinopa
84. Pan Jlopana. M3ommpoBaHHBIE 0COOBIE TOUKH.
85. DieMeHTHI TeOpHH BEIYETOB
3ader B 3 cemecTpe

Onepaum{ HaJd KOMIIJICKCHBIMU

OIIK-3.2: Bmaxgeer
HaBBIKAMM
THIIOBBIX PacueToOB
Pa3IUYHBIX
pa3aenoB BbICIIEH
MaTEeMaTHUKH

- pewiaTh 3aa4y 1o
M3y4aeMbIM
TEOPETHYECKU
pazzenam;

- 00CcyXIIaTh
CHocoOBI

3¢ (eKTUBHOTO
penIeHust

nud depeHInanbHBIX
YpaBHEHUH U UX
CHUCTEM; ONIPEICIISTh
3¢ (HEKTUBHOCTD
pelIeHus 3a/1a4u,
MOJYYEHHOTO C
TIOMOIIIBIO
YHCIICHHBIX
METO/IOB;
pacno3HaBaTh

3¢ PeKTHBHBIC
pEe3yJIbTaThI
00paboTku
IKCTICPUMEHTAIBHBIX
JaHHBIX OT
Hed(D(PEeKTUBHBIX

lelMeprle npakmuvieckue 3a0aHUA 0213 IK3AMEHA U 3a4ema:

1. Beruucnure npejens:

. 1+4x-x*

x>0 X + 3X° + 2X

Jox—-1-45
x—3

) . 3x-arcsin2x
;0) lim——————;
x>0 COSX — COS” X

)

lim

x—3

. y .. _ 4x-x?
2. Haiinure d— it pyHKIW: a) y =€ . 0)
X

X=ctg2t,
y =In(sin2t).

3. Boluncauts:  a) 3 —J3+i , 0) (1— i)zg.
4. Haiitn HEeonpeieN€HHBIH HWHTETPAL: a)

1-cosx . ) j(2x+5)~exdx.

Isin 3x-cosbxdx, 6) f
(x —sin x)?

V20 xdx

J; \/x2+5l

1
6. BEraucuTh onpeneeHHbI HHTETpal J. 4x -arcsin xdx -
0

5. BBIYMCIUTE ONpe/ieNeHHbIH HHTEeTpal

7. Haitftn mmomans ¢Urypsl, OTpaHWYCHHOW JHMHUSMU:

X=4, y2:4x.

8. VI3MeHHTh MOpSIOK HHTETPUPOBAHHUS

Tdy ]). fdx+j.dy j)'fdx.
-2 7@ 1 —H




CTpyKTypHBII ILnanupyembie
3JIEMEHT pe3yabTaThl OLieHOYHBIE CpeICTBa
KOMIIETEHLINU o0y4eHus
dxdy
9. Beruucnutp || —2— : —x2 )
_U —, D:x<y<41-x%, x>0
D /X +Y
10. Haiitu 1 mocTpouTh 0071aCTh OnpeaeacHus GyHKIIHA
U=9-x*—y? +(x-vy)°
11. Haiitu monmerit  nuddeperunan  (yHKIHU:
z=x>Iny—sin2xy.
12. HaiiTu dacTHBIC TMPOU3BOMIHBIC IIEPBOTO MOPSIKA
byHKIMH:
_Ev2,,3
Z=5xy " +In(x+4y).
13. HamucaTp ypaBHEHHE KacaTeIbHOM INIOCKOCTH M HOPMAJH K
MTOBEPXHOCTU Z = 4/ X% + y2 B Touke (3,4, 5).
14. UccrenoBaTh Ha SKCTPeMyM (PYHKITHIO
z=x?-2xy+4y?
15. Pemmre 3agauy Koum: Yy €0s” xdy = (y2 +l)dX,
y(0)=0.
16. Haiinute obuiee peenue nuddepeHuanbHOro ypaBHeHUs
yu + yl — er.
17. Pemuth ogHOpOIHYIO cUcTeMY IHddepeHInanbHBIX
YpaBHEHUIA:
x'=6x—y,
y' =x+4y.
18. I/ICCHC)IOBaTL Ha CXOOAUMOCTD psAI:
5inK2n+1ﬂ
= (3n)!
19. Paznoxuts B pag  Dypse  QyHKIUIO,
MEPUOJUYECKYI0 C MEepuoJoM 4 , 3aJaHHYIO Ha
2
X, —-2<x<0
otpeske [-2,2] dopmynoit f(X)=
X, 0<x<2
20. Beramcnute: arcsini .
- IPAKTUYECKUMU
OIIK-3.3: Ctpout | gappikamu IIpumepnsle npuknaonvie 3a0a4u u 3a0aHus
MaTeMaTUYECKHUe HCTIOJIb30BaHUSA

MATEMATHYCCKUX




CTpyKTypHBII
AJIEMEHT
KOMIICTCHIIUN

ILnanupyembie
pe3yIabTaThI
o0y4eHus

O1eHOYHBIC cpe€acTaa

MOJIEJIN TIPOLIECCOB
B

PO ECCUOHATTEHOM
ACATCIbHOCTU

TIOHSATHH U METOJIOB
(M3yuaemMbIx
pasnenoB
MaTeMaTHKH) TIPH
penieHun
NPHUKJIATHBIX 33/1a9;
- cnocobamu

OILICHUBaHUSA
3HaYUMOCTH U
MPaKTUYECKON
IMPUTOAHOCTHU
MOy YEHHBIX
pe3yIbTaTOB;

-HaBBIKAMU
MOCTPOCHUS U
pemIeHus
MaTeMaTHYSCKUX
Mopesei
TIPHUKJIATHBIX 32129

3anaya 1. 3aBHCUMOCTG ITyTH OT BPEMEHH NPH HPSMOINHEHHOM
1, 2
JBUKEHMH TOUKH 3a7aeTcs ypaBHennem S = —t° +2t° — 3,

rae S —nyte BM,a [ — Bpemst B c. BerumcimTe ee CKOpOCTh

H yckopeHue B MoMeHT Bpemenu [ =4C.

3aganue 2. CocTaBbTe aNTOPUTM PEIICHUS THHEHHOTO
OJHOPOIHOTrO MU HepeHITHANIBEHOrO YPAaBHEHHUS C TOCTOSIHHBIMU
K03 pueHTAMH.

f[x}ZS—xz

abcmccoit 10 T I mpoBeJeHa KacaTenpHas. Haiitu miomanb

3agaua 3. K rpaduky QpyHKImn B €T0 TOYKE C

TPCYTOJIbHUKA, 06paBOBaHHOl"O KacaTeJIbHON 1 OTpE3KaMUu,
OTCEKA€MbIMH €10 Ha OCAX KOOPJAUHAT.

3anaua 4. Haiitu neHTp Macc 0JHOPOIHOTO Teja ( Y= 1) ,

OrPaHHYECHHOTO TOBEPXHOCTAMH y2 +2°<x<2.

3agaua 5. Haiitu HanOodbliiee 1 HaUMEHbIIIEE 3HAYCHUS

dynkumn z =5x* +8y — 2x+1 B 3amMKHyTO# 06nactu /1,

orpaHuyeHHol muHuaMu X = 4, y2 =4x.

3ananue 6. [Togymaiite, ¢ TOMOIIBIO CPEACTB KAKOTO pasziena
MaTeMaTHKH MOKHO PEIIUTh CICAYIOUIYIO 3a/1a4y.

«[ns ybopku cHera Ha yIMIax ropoia NCIOIb3yTCS
cHeroyoopouHbie MamuHbl. OHU PabOTAIOT B TEYCHUE CBETIIOTO
BPEMEHH CYTOK C 6 /10 18 4acoB ¢ OCTOSHHON CKOPOCTHIO
y6opxu cuera 400 (m%/4). U3meHenue oobeMa cHera,
BBITA/IAIONIETO HA YJIMIBI TOPOJIa B TOPOJIE B TEUSHUE CYTOK,
? = 1206 - 5¢°, S@)
4 e -

00beM cHera (B M%), BbITIABIIETO 32 BpeMms t (B
0<rg

MOXXHO OITUCAaTh YPaBHCHUEM

24. B moment BpeMeHH [ = 0 ha yJIMLAax ropoaa
nexut 1000 M3 cHera. Y cTaHOBHTE COOTBETCTBUE MEXKITY
BpeMeHeM t 1 00beMOM CHeTa, JISKAIIETO Ha YITUIaX ropoja

S(I) . »

yacax),

CocTaBbTE MaTeMaTU4€CKyr0 MO/JICJIb JTOH 3a7a4v U peuinTe eé.

6) HOpfl}IOK npoBEaACHUSA l'[pOMe?KYTO‘IHOi/i aTTeCTalluM, NMNOKAa3aTE/JIM U KPUTCPUHU OLICHUBAHUSA

HpOMe)KYTO‘-IHa}I aTTecTalus 110 JUCIUININHE «MaTeMaTUIeCKUi aHaJIN3) BKIIOYaeT TCOPETUYCCKHUC

BOIIPOCHI, MO3BOJIAOIINNEC OLICHUTL YPOBCHb YCBOCHUA 06y‘laIOH_II/IMI/IC$I 3HaHI/II71, U MPAKTUYCCKUC 3a1aHU,

BBIABIISIIOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIaZieHUH, MPoBOAUTCS B (popMme sk3ameHa (2

ceMecTp).




DK3aMeH I10 Z[aHHOﬁ AUCHUIIIMHE ITPOBOAUTCS B YCTHOfI (bOpMC 110 9K3aMCHaIlMOHHBIM 6I/IJ'ICTaM, Ka)K,Z[BIﬁ
13 KOTOPBIX BKJIKOYACT 2 TCOPETUYCCKUX BOIPOCA U ABAa NPAKTUYCCKUX 3aAaHU.

IToxa3zatenu u KPUTECPUHU OICHUBAHUSA 3K3aMeHa:

— Ha OIEHKY «OTJINYHO» — O0YUAIOMIHUNCS AEMOHCTPUPYET BEICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH
KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTH4eCKOe U rTyOoKoe 3HaHHe Y4eOHOT0 MaTepHaia, CBOOOIHO
BBITIOHSIET TPAKTHYECKUE 3a/1aHus1, CBOOOTHO OTIEPUPYET 3HAHUSIMH, YMEHHUSIMH, TIPUMEHSET UX B
CUTyAIIUSIX MOBBIIICHHON CIOXHOCTH.

— Ha OIEHKY «XOPOII0» — O0YUAIOMIUNCS JEMOHCTPUPYET CPETHUI YPOBEHb CPOPMHIPOBAHHOCTH
KOMIICTCHIIUI: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JOMYCKAOTCS HE3HAYUTEIbHBIC OITHOKH,
HETOYHOCTH, 3aTPYTHEHHS TP aHATUTUIECKIX OTIEPALNX, IEPEHOCE 3HAHUN M YMEHHIA Ha HOBBIE,
HECTaH/IAPTHHIE CUTYaIlNH.

— Ha OLIEHKY «YI0BJIETBOPUTEIbHO» — 00Yy4aIOIINNCS IEMOHCTPUPYET ITOPOrOBBI YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OIUOKH,
MPOSIBIISIETCS OTCYTCTBHE OTACTBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIIUICS UCTILITHIBACT
3HAYUTENbHBIE 3aTPYJHEHHS IIPH ONIEPUPOBAHNY 3HAHUAMU M YMEHHUSMH IIPH UX NIEPEHOCE HAa HOBBIE
CUTYaLlUH.

— Ha OLICHKY «HeyI0BJIETBOPUTEIbHO»— 00yUaroLINics AeMOHCTpUpYET 3HaHus He 6osee 20%
TEOPETUIECKOT0 MaTepHala, IOIMyCKaeT CYIECTBEHHBIE OIIMOKH, HE MOKET MOKa3aTh MHTEIICKTyalIbHbIE
HaBBIKH PEIICHHS TIPOCTHIX 3334 WIIM HE MOJKET IT0Ka3aTh 3HAHHS J1a)kKe Ha YPOBHE BOCIIPOM3BEIACHUS U
00BsICHEHHSI THPOPMALIUH.
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a) OcHoBHasl TUTEpaTYypAa:

1. Becos O.B. Jlekuu mo maremaTudeckoMy aHanu3y: yueonuk/ O.B. becos. 3-e usn.,
ucrp. u gom.-- M: «®@usmatiut», 2016. — 480 c. — 978-5-9221-1665-7. -- TekcT : 21eKTpOH-HbI# //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema «JTanp» : [caiiT]. — URL:
https://e.lanbook.com/book/91150. — Pexxum mocTyma: 1jist aBTOPH3. TOIb30BaTEIIEH.

2. BunorpagoB O.JI. Kypc marematmueckoro ananmuza: B 5 uacTsax: y4yeOuuk/ O.JI.
Bunorpanos, A.JI. I'pomoB. -- Cankt-IletepOypr: Jlans. — Yacts 3. — 2016. — 252 ¢. — ISBN 978-
5-288-05648-2. -- Tekcr : asieKTpoHHbIH // DiIeKTpOHHO-O0nbIMoTeYHas cuctema «JIauby © [caiT].
— URL.: https://e.lanbook.com/book/78117 . — Pesxum gocTyma: it aBTOPHU3. MOJIb30BATEICH.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Tyran0aeB A.A. Briciias MatemaTrka. OCHOBBI MaTEMAaTUYECKOT0 aHAIU3a. 3aJ1a4u C
penicHusIMU 1 Teopust: yueOHuk / A.A. Tyranbaes. — 2-¢ uza. -- M: « DJIMHTA», 2018. - 316 c. —
ISBN 978-5-9765-3503-9. -- Tekct : 3jeKTpOHHBIA // DIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa
«Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/105199 . -- Pexxum qocTyma: 1jist aBTOPH3.
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2. ®uxtenronsil, .M. OCHOBBI MAaTEMAaTHYECKOTO aHajm3a: yuyeOHuk: B 2 yactsx / .M.
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c.— ISBN 978-5-8114-0190-1. — TeKcT : 31€KTpOHHBIIH // DIEKTpOHHO-0MOIMOTEUHAS CHCTEMA
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/112051 . — Pexxum gocTyna: 1Jist aBTOpH3.
I10JIb30BaTENEN.

3. ®uxtenrobil, [.M. OCHOBBI MAaTEMAaTHYECKOTO aHajK3a: yuyeOHuK: B 2 yacTsx / .M.
®uxtenromnsi. — 10-e u3a., crep. — Cankt-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: a5eKTpoHHbIH // D1eKTpOHHO-0MOIMOTE HAasl CHCTEMA
«JIanby : [caiit]. — URL.: https://e.lanbook.com/book/115730 . — Pexxum gocTyma: st aBTOPH3.
IIOJIB30BAaTENEH.

B) MeToan4yeckue ykazaHusi:

1. AkmanoBa, 3.C. Heonpenenennsiii unterpain: Terpaas-koncnekt — MI'TY, 2008. — 23
c.

2. Baxpymesa, 1.A. Kpussle 1 noBepxHoctu 2 nopsaka. [lonspHas cucrema KOOpAUHAT.
[Mpaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

3.T'opsueBa, H.A. Teopus GpyHKINI KOMIUIEKCHOTO IEPEMEHHOT0: MeToinueckre ykasa-
HUS ¥ BapUaHThl WHIUBUAYAIbHBIX 33JaHUN IS CTYACHTOB BCEX CHENHAIBHOCTEH —
Marnutoropck: 'OV BITIO «MI'TY um. .. HocoBay, 2011. — 28 c.

4. I'paueBa, JI.A. OnpeneneHHblil HHTErpal: METOANYECKUE YKa3aHUs JUIsl CTY/IEHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

5. U3ocoB A.B. 'apmonnueckuii ananus: Meroauueckue ykazaHusi U BapUaHThI 3aJJaHUI
JUIS CAMOCTOSITENbHOM pabOoThl M KOHTPOJIS 3HaHUH cTyieHToB. — MI'TY, 2009. —



24 c.

6. Mastuenxo, E.I1. IlpousBoanas u auddepennnan pyaxmuu. [paktukym.- MarHuTo-ropek:
I'OY BIIO «MI'TY um. I'.1. Hocosay, 2010. — 38 c.

7. Masiuenko E.II. HccrnenoBanme ¢yHKIM U moctpoeHue rpadukoB. [Ipaktukym. —
Marnautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2011. — 20 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
7Zip cB0001HO pacapocTpansemoe 10 0ecCcpPOUYHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

Bpaysep Mozilla

Firefox cB0OOIHO pacnpoctpansemoe [10 0ecCpovHO
Bpaysep Yandex cB0001HO pacnpocTpansemoe 110 0ecCpPOUHO

FAR Manager cB000THO pacnpoctpansemoe [10 0ECCPOYHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hazsanue xypca CchUIKa

Nudopmanmonnas cucrema - EnuHoe OKHO JIocTyma K URL: http://window.edu.ru/
uH(MOPMaLIMOHHBIM pecypcam

[Touckosas cucrema Axanemus Google (Google Scholar) [URL: https://scholar.google.ru/

HauuonaneHas nadopmanmonHo-aHanuTuyeckas cuctemalURL:
— Poccutickuit nnaexc vayunoro ruruposanust (PUHIL)  |https://elibrary.ru/project_risc.asp

DnekTpoHHas 0a3za mepuouyeckux u3nanuii East View
Information Services, OO0 «MBUC»
9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTLITHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/ILIeCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:
MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:

VY4eOHble aynuTOpUM [ TNPOBEAECHUS 3aHATUM  JIeKIMOHHoro Tuna Jlocka,
MYJbTUMEIUIHBIE CPEICTBA XPAaHEHUS, ITepeJauu U MpeICTaBIeHUs HHPOPMaLuU

Y4eOHble ayAUTOpUM JUIsl TMPOBEACHUS MPAKTUYECKUX 3aHSATHH, TPYNNOBBIX H
WHAVBUAYAIbHBIX KOHCYJBTALUN, TEKYIIEro KOHTPOJS M INPOMEXYTOYHON arrectauuu Jlocka,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPaAH

Kommiieke MeTogauueckux pa3paboTok (pa3laTOYHOrO Marepuaja ¥ METOAMYECKHX
yKa3aHui) U\WIM KOMIUIEKC TECTOBBIX 3aJlaHHi ISl TIOATOTOBKU U TIPOBEACHUS TIPOMEKYTOUHBIX U
PYOEKHBIX KOHTpOJIEeH

[Tomemienus 1y1st caMoCTOSITENbHOM paboThl yuarmxcs [lepcoHanbHble KOMITBIOTEPHI € TaKe-
tom MSOffice, Beixomom B MHTEepHET MW € JOCTYNmOM B D3JEKTPOHHYI HH(OpMAMOHHO-
o0pa3oBaTeNbHYIO0 Cpely YHUBEpCUTETA

[Tomemenne 11 XpaHeHMS W NPO(UIAKTUYECKOTO  OOCIYKMBAaHHUS  y4eOHOTO

obopynoBanust Illkager s XpaHeHHs Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000pya0BaHUS U yUeOHO-HATTISAHBIX TTOCOOHIA



