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PaGouast mporpamma paccMoTpena u 07106peHa Ha 3acenaHum kaenpsr ITpuxiamuoii
MareMaTHKH H HHPOPMATHKH

08.02.2022, npoToxon Ne 7 /@
3as. kadenpoit - 10.A. U3BekoB
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel [IpukiaaHoi MaTeMaTUKU M HH)OPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoit MaTeMaTuku U UHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3BekoB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTUKu U HHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U HUHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kageapsl [IpUKIIaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHMsT JTUCHMIUIMHBL «MareMaTuka» SBISETCS NPUBUTHE HaBBIKOB
UCIIOJIb30BAHUS MATEMaTUYECKUX METOJ0OB HCCIEAOBaHUS M OCHOB MaTEMaTUYECKOIO
MOJIeJIMpOBaHUsl B Oyaymiei npodeccuu Mo HHXXEHEPHOMY OOECHEUeHHIO JesITeIbHOCTH
YeNIoBeKa B HEJpax 3eMIIH MPH IKCIUTYyaTaIl[MOHHOM pa3Belke, H00bIYe U mepepadoTKe TBEPABIX
MOJIE3HBIX HCKOMAEeMbIX, CTPOUTENIbCTBE M OSKCIUTyaTallMd IMOA3EMHBIX OOBEKTOB PA3IUYHOTO
Ha3HAYCHHUS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Jucuunnuza Beicimas maremaTka BXOJUT B 00s3aTeNbHYIO 4acTh y4eOHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jia u3ydyeHus ITUCHUIUIMHBI HEOOXOIMMBbI 3HAHHUS W yMEHHUs, CHOPMHUPOBAHHBIE B
pe3ynabTaTe M3ydyeHHH IUCHMIUIMH: «AnreOpa M Hayana aHanms3ay, «['‘eomerpusi» B 00bEME
MPOrPaMMBbI CpeTHEN IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMIUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

dusuka

TeopeTnyeckas MexaHUKa

ConpoTHBiIEHHE MaTEpUATIOB

Teopust BeposTHOCTEH U MaTeMaTHYeCKasi CTAaTUCTHUKA

AHanu3 JaHHBIX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHHUs

B pesynbTaTte 0cBOGHHUS TUCHMILIMHBI (MOAyns) «Beiciias mareMaTHkay 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMU KOMIIETEHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CrocobeH pemaTh HHXEHEPHBIE 33Jayd B MNPOPECCHOHAIBHON JEATEIBHOCTH C
MCII0JIb30BAaHUEM METOJI0B €CTECTBEHHBIX HAYK, MATEMaTHUYECKOIO aHAJIN3a U MOJIEITMPOBaHUS

OIlIK-1.1 Bnageer HaBblkaMu HCIIOJIB30BAaHMSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH  JUIsl  TOBBILEHUS  KBIM(UKAUMK  MpodecCHOHATbHON
JeSITEJIbHOCTH

OIIK-1.2 [IpuMeHsseT MaTeMaTHYeCKHE M E€CTECTBEHHOHAy4YHBIE 3HAHUSA B
podeccCUOHATIbHON eSITETbHOCTH

OIIK-1.3 Mogenupyer mnpouecchl (YHKIMOHMPOBAHUS CHUCTEM MPOMBILIIICHHOTO
TPaHCIOPTA JJIsl pEHIeHHUs KOHKPETHBIX MH)KEHEPHBIX 33]1a4




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

qyuce:

— KOHTakTHas padorta — 94,1 akaj. 4acos:

— aynuropHas — 90 akaj. 4acos;

— BHeaynuTopHas — 4,1 akaj. yacos;

— caMocTosTenbHas padora — 50,2 aka. 4yacos;

— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = =
o | xomraxTHAs pabota E 3 ®dopma TeKyIero
Paznmen/ Tema 3 (B axaz. vacax) £ E‘ Brg KOHTPOIA Kon
g 3 ©| caMoCTOSATENBHOM | yCIIeBaEMOCTH U
JUCLUTUTAHBI 5 [ . | komnerenunu
3 o & padoThI TIPOMEKYTOYHOMH
na6. | mpakr. | € 8
Tex. : 128 aTTecTaluyl
3aH. 3aH. | Q &
1. DneMeHTHI TMHEHHOH anreOpsl
1.1 Jlunelinas anre0pa: HOATOTOBKA K
Marpumpsl U gedcTBUS Hax
MPaKTUIECKUM
HHUMU. Omnpenenurenu ARSI o 1
KBJIPAaTHBIX MAaTpPUI, PaHT ’ 1IK-1.
MaTiII)/IIlLI pOGI;aIT)Haﬂ CaMOCTOSITENIEHOE ayIuTOpHAas OITK-1.2
, .
n3ydeHue KOHTPOJIbHAS
MAaTpHIA. Mertomsr| 1 | 6 8 2 OIIK-1.3
emlz:ﬂljm CMCTﬂeM JIUTEPATYPBI, pabota (AKP) Nel
periet BeimonHerne PI'P PI'P Nel
JMHEHHBIX anreOpandecKux Nol «Matpri!
YpaBHEHHUI. Teopema O_npenenmenn
Kponekepa-Karemmm. CHCTeMbD
OnHOPOIHBIE CUCTEMBI.
HWroro no pazneny 6 8 2
2. BBenenue B MaTeMaTHYECKUI
aHau3
- MOJITOTOBKA K
PAKTHIECKOMY OIlK-1.1
21 IIpenen u 3aHTHIO, OIIK-1.2
HenpephIBHOCT  QyHKIMU| 1 2 4 8,2 - COCTaBIICHHE TECTHPOBaHHE OIIK-1.3
OJIHOM TIEpEMEHHOMN yueOHOI KapThl
«Bpruncnenue
MPEIEIIOB)
HWroro no pazaeny 2 4 8,2
3. Juddepennmansuoe
ucuucieHne (QYHKIUU OJHON H
MHOTHUX IIEPEMEHHBIX
3.1 OnpeneneHue - HOArOTOBKA K
MPOU3BOJHOW (YHKIUH B HpAKTHYECKIM
touke. Juddepenuuan, ero S 82&1%
TEOMETPUYESCKUI CMBICTT ’ -1
. - BeinonHeHue PI'P PT'P Ne2;
T'eomeTpuueckuit ul 1 2 4 2,2 No 2 - OBanII/IC OIIK-1.3
MeXaHUYEeCKHI CMBICTT - p
N «Inddepenunans
MIPOU3BOJHOM. IIpaBuna
HOE MCUYHCIICHUE
U epeHIInpOBaHUS u ®OIT 1t DHIT"
Ta0MIa IPON3BOJIHBIX.




3.2 [TpousBoHbIC u

muddepeHnnansl  BHICIIUX - IOJITOTOBKA K OIIK-1.1
nopsinkoB. OCH. TeopeMbl MIPAKTUYECKOMY OIIK-1.2
JudhepeHIaIbHOro 2 2 1 3aHATUIO, PI'P Ne2 OIIK-1.3
HCYUCIICHHUSL. Dopmyna - BeinonHeHue PI'P
Teitnopa. [Ipasmio Ne2
Jlonurans
:rgll30y13130 - HpHMeHeHH:I - HO/ITOTOBKA K OIIK-1.1
E bdpe :H aa: Hou MPAKTUYECKOMY OIIK-1.2
ﬁccne E))Ba?mn CP K I/Iﬁpn 4 12 2 3aHATHIO, PT'P No2 OIIK-1.3
A YHKIL - BeimostHeHue PI'P
BBIYUCIICHUN No 2
NPpUONTMKEHHBIX 3HAUCHUH -
3.4 Tuddepenuuponanue - HOAFOTOBKA K OIK-1.1
OHII: mnoHsATHE YAaCTHBIX OIK-1.2
MIPOM3BOJHBIX TIOJIHOTO MPAKTIHECKOMY - PT'P Ne2 '
uddepen I/Ia’na 2 6 2 SAHATHIO, - TECTH OB_aI-’II/Ie Ofk-1.3
8 PeHIl ’ - BeinonHeHue PI'P P
JKCTPEMYM @HII, No 2
3JIEMEHTBI TEOPUU OIS -
Wroro no pasneny 10 24 7,2
4. VHrerpanbHO€ HCUUCIECHUE
(YHKIIMU OTHOHN TepeMeHHO
4.1 [TepBooOpa3zHast ~ MOAITOTOBKA K
F— MPaKTUYECKOMY
H}elo A 3aHATHIO, OIIK-1.1
TTPCICICHHBI - BeinosiHeHue PI'P PI'P Ne3: OIIK-1.2
WHTETpal ¥ €ro OCHOBHEIE 2 2 2 Ne3 - 033 OIIK-1.3
CBOMCTBA. Tabmuma - TECTUPOBaHUE
«HeomnpeneneHHbI
HEONpPEeEICHHBIX N .
i, oTIpe/ieNeHHbII
HMHTETPAJIOB OT OCHOBHBIX .
AJIEMEHTapHBIX (QyHKIMH u necobeTBeHmHbili
UHTErpa»
4.2 OCHOBHBIE  METOMBI HOArOTOBKA K OIK-1.1
UHTETPUPOBAaHUS. MeTObl OIIK-1.2
HETNOCPEICTBEHHOTO MPAKTHHECCKOMY - PI'P Ne3; '
WHTETPUPOBAHUS 2 2 2 SARCITHIO, - TECTH OB_aI-’lI/le OfK-1.3
prp ) . - BeinoJineHue PI'P P
WuTerpupoBanue 3aMeHON No3
TIEPEMEHHON U MO YacTsIM B
-TIOATOTOBKA K OIlK-1.1
4.3 OcHOBHBIE  METOJIBI MPaKTHYECKOMY OIIK-1.2
- PT'P Ne3,
WHTETPUPOBAHUSI. 2 2 4 3aHATHIO, OIIK-1.3
. - TECTHUPOBaHHE
Huterpuposanue apobeit - BeInosiHeHue PI'P
Ne3
: OIlK-1.2
MIPaKTUIECKOMY _ 2.
WNurerpupoBanue 2 421 6 sansTHIO, PT'P No3; OITK-1.3
TPUTOHOMETPUYECKUX u - TECTHUPOBaHHE
- BeinosHeHue PI'P
UpPpaLMOHANBHBIX No3
BBIPAKECHUI B
4.5 OnpeneneHHbIi OIK-1.1
UHTErpall. dopmyna ~ MTOATOTOBKA K OTIK 1'2
o MPAaKTUYECKOMY ) 01 -1
HL}OVTOHa JleOnuma. 2 2o | 84 SAHATHIO, PI'P Ne3; OIIK-1.3
CgoiicTBa. Mertonbt - TECTHUPOBaHHE
- BeimosiHeHue PI'P
UHTETPUPOBAHUSI.
Ne3
IIpunoxenus.
- I1K-1.1
4.6 HecobGcTBennble MOArOTOBKA K O
UHTErpasibl.  AOCONIOTHAs MPAKTIHECKOMY - PI'P Ne3; OIK-1.2
pajHL. ! 2 220 | 6,4 3aHATHIO, 5 OIK-1.3
CXOJIUMOCTb. IIpuznaku - TECTHUPOBaHHE
- BeinonHeHue PI'P
CXOJIMMOCTH.
Ne3
Hroro no pazneny 12 14/61 | 28,8




5. OOBIKHOBEHHBIE
JuddepeHanbable  ypaBHEHUS
OAay): AY 1l-ro u BbICHIKX
nopsaakoB. OCHOBHBIC MOHSTUS,
Metonsl pemrenusi. Cucremsl Y
HIEPBOI'0 MOPSIIKA.

5.1 OOBIKHOBEHHBIE
,I[I/I(I)(bepEHHI/IaJ'ILHLIe - IOArOTOBKA K OIIK-1.1
ypaBHenuss (OAY): AY MPAaKTUYECKOMY - PI'P Nod: OIIK-1.2
1-ro m BBICIIMX HOpAnKOB.| 1 6 4 4 3aHSTHIO, o OIIK-1.3
OCHOBHEIE TIOHSITHS, - pemonuenue PIP| ~ TECTHPOBAHHC
METOJIbI peuieHus. Ned
Cucrempl JIY  mepBoro
Hroro no pazzpery 6 4 4
Hroro 3a cemecTp 36 54/61 | 50,2 9K3aMeH

OIIK-1.1
HToro mo JuCHUILIMHE 36 54/61 | 50,2 JK3aMeH OIIK-1.2

OIIK-1.3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunuoHHble oOpaszoBareNbHBIE TexHOJOTUHM. OpraHuzanus 00pa3zoBaTEIHLHOTO
mpouecca, IpeanojaracT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTelis K CTYAEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast NeATETBbHOCTh CTYJEHTa HOCUT B TaKMX YCJOBHUSAX, KAaK MPABHIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHIL:

- uH(OpMalMOHHAs JIeKUMs — T[OCJIeNOBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE IPEUMYILIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

2. Texuonoruu mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolEecC MOCTPOEH B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PELICHUs MPOOJEMHOHN 3a/Ja4d WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHUE L€ U 3a1ad,
(bOpMYyITUPOBKY O0XXHJIaEMBIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIMIIOB U METOJIUK PEIICHUS
NIOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYNHBIX MU ONTUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB Pa0OTHI, HX
ocMbIciieHHe U pediiekcuto. [IpumensieTcst B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHBIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K QopMmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONPEJCIICHHE HAay4HOM MpoOJIeMsl,
npeaMera U O0bEKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIB)KEHUE
TUTIOTE3bI, 0000IIeHNEe PEe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpobOiieM). Pesymbrarom
ABIIsETCS yueOHas KapTa 110 MOAYIIO Hallel 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHIT MPOEKT, MNPEANOJArarliui B OTIWYHAE OT MPEAbIAYIIETr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaxX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuk yncna «I[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» U
T.II.

NudopmaninoHHbli  MpPOeKT — y4yeOHO-TIO3HABAaTENbHAs JESATENBHOCTh C  SPKO
BbIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB IMPOEKTa C 3TOW MH(OpMalMel, ee aHalnu3 U
0000111eH1e 1, HAKOHEL], IPe3eHTAlHs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa30oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNLHOTO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUYECKUX CpPEICTB paboThl ¢ wuHpopmanueil (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[Ipencrasneno B mpuioxxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. IIunaueB B. C. Bricmas matematuka: yueOnuk / B.C. IllunaueB. — MockBa:
NH®PA-M, 2019. — 479 c. — (Bricmee obpazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
aneKTpoHHBbIH. - URL:



https://new.znanium.com/catalog/product/990716 . — Pexum Jocrtyma: Juis  aBTOPH3.
I10JIb30BATENEH.

2. Slumenes, JI. T. Beiciias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Beiciee o6pazoBanue; bakamaspuar). - ISBN 978-5-369-01032-7. -
Tekcer : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1056564 (nmata oOpaiieHus:
28.06.2022). — PexxuM 10CTYIIA: 110 MOIITHCKE.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Marematuka B mpumepax u 3amadax: yue0. mocodbume / O.M. Jertspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c. — (Bricmiee o00-pa3zoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
snexkrponnsiii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum mocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. ®uxrteHroiusll, .M. OCHOBBI MaTeMaTHYECKOIO aHaIn3a: y4eOHuK: B 2 yacTsax / .M.
O®uxrtenronsll. — 11-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 310eKTpOHHBIH // DIeKTpOHHO-OMOIHOTeYHAS
cucrema «Jlanp» : [caiitr]. — URL: https://e.lanbook.com/book/112051 (xara oOparieHus:
28.06.2022).- Pexxum gocTyma: i aBTOPU3. MOJIb30BaTeeH.

3. ®uxrenroibll, .M. OCHOBBI MaTeMaTHYECKOTO aHaIMu3a: yueOHHK: B 2 yacTsx / .M.
O®uxrtenronsl]. — 10-e u3n., crep. — Caunkr-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekcrt: 3neKTpoHHbIH // DIeKTpOHHO-OUOIMOTEYHAS
cuctema «Jlamp» : [caiitr]. — URL: https://e.lanbook.com/book/115730 (mata oOparieHus:
28.06.2022). — PexuM nocTymna: Ui aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk 1o Bbiciield MaTeMaTrke: yued. mocodbue / B.C. [llumayes.
— 10-e u3n., crepeorurnr. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bricmiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Tekcr: AICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (nara obpamenus: 28.06.2022). — Pexum
JOCTyMa: JJi aBTOPH3. MOJIb30BaTENeH.

B) MeToanyeckne yKazaHus:

1. I'payeBa, JI.A. OnpeneneHHblii HHTErpaJl: METOAUYECKHE yKa3aHUs [l CTYACHTOB —
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2010 — 12 c.

2. I'pauesa, JI.A. DnemeHTHI TMHEHHON anreOpbl, BEKTOPHOH ayireOpbl M aHATUTUYECKON
reomerpun: YueOHoe mocobue. - Marautoropek: ['OY BITO «MI'TY um. I'.'M. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHs 1 BepoITHOCTh. YacTh 2: MeTon. ykas. - MarHUTOropck:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

4. Masuenko, E.Il. IlpousBognas u auddepenuuman ¢ynkuuu. [IpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.'11. HocoBay, 2010. —38 c.

5. Masuenko E.II. WccnenoBanue ¢ynkuuit m mocrpoenue rpadukos. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'11. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue [10 Ne norosopa CpoOK ecTBUS TUIEH3UU



https://new.znanium.com/catalog/product/990716
https://znanium.com/catalog/product/1056564
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

MS Office

2007 Ne 135 ot 17.09.2007 0OeccpovHO
7Zip CBOOOTHO OeccpouHO
FAR Manager |cBo6oaHO OECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlaKa

MesxnyHapoaHast peu(bepaTI/IBHaﬂ 6a351 http://zbmath.org/
JAHHBIX 110 YHUCTOM W IPHUKIATHON
MexnyHaponHas 0a3a  CIPaBOYHBIX
W3JaHUA 10 BCEM OTpACsIM 3HAHUU
MesxnyHaponHas 6a3a MOJIHOTEKCTOBBIX
KypHaioB Springer Journals
Mexnaynaponnass — pedeparuBHas U
MIOJIHOTEKCTOBasi __ crpaBoyHasi _ 0asa
DNEeKTPOHHBIE pecypchbl  OUOIHOTEKU
MI'TY um. I'."11. HocoBa
OnekTpoHHass 0a3za  MEPUOJUYECKHX
u3ganuii  East  View  Information
Wudopmannonnas cucrema - EmnuHoe
OKHO _JIocTyna K HWH(MOpPMalHOHHBIM
ITouckoBas cucrema Axamemus Google
(Google Scholar)

9 MaTepuaJibHO-TeXHHYeCKOe 00ecrieueHue TUCIIUIIHHBI (MOTYJIs1)

http://www.springer.com/references

http://link.springer.com/

http://scopus.com

https://magtu.informsystema.ru/Marc.html?locale=ru

https://dlib.eastview.com/

URL: http://window.edu.ru/

URL.: https://scholar.google.ru/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

VYueOHbIe ayUTOPHH JUTS IPOBEICHUS 3aHATUH JISKITHOHHOTO THIIA.

Jlocka, MyJIbTHMEIMIHBIE CpEACTBA XpaHEHHs, Tepelayn ¢ IpPeACTaBICHUS
uHpopmanuu.

VYdeOHblE ayIUTOPUHM Ui TPOBEACHUS TPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIS M MPOMEXYTOUHOM aTTecranuu. Jlocka,
MYJBTUMEAUMHBIA TNPOEKTOp, 3KpaH, KoMIiuiekc Meroauueckux pazpaboTok (pa3gaTodHOro
MarepHraia U METOAMYCCKUX yKa3aHWi) M\ KOMIUIEKC TECTOBBIX 3aJlaHUil TS MOJrOTOBKU H
MIPOBEICHUS TPOMEKYTOUYHBIX U PyOSIKHBIX KOHTPOJICH.

ITomernieHus 11 CaMOCTOSTENLHON pabOThI yyaruxcs.

[Mepconanbubie KoMIbIOTEpHI ¢ TakeroM MSOTffice, Beixogom B MHTEpHET U ¢ T0CTYIOM
B JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO CPey YHUBEPCHUTETA.

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
000pyIOBaHUS.

Ixadsr amst xpaHeHUs] yaeOHO-METOJMYECKON JOKYMEHTAINH, YIeOHOTO 000PYA0BaHUS
U yueOHO-HarISAHBIX TOCOOMH.



I[MPUJIOXXEHHUE 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CaMOCTOSATeIbHOM PadoThl 00yYAOINXCSI
Ilo mucummummee  «MartemaTuka»  OPEeIyCMOTpPEHAa  ayAMTOpHas W BHEAayJAUTOpHas
camocTosTelbHas paboTa 00yJarommxcs.
AynutopHas caMoCTOsITElIbHass paboTa CTYIEHTOB MpeArojaraeT peleHue 3ajad  Ha
MPAKTUYECKHUX 3aHSATHUSX.

Ilpumepnuie eapuanmaul pacuemno-zpagpuueckux pavom (PI'P):

PI'P Ne 1. «21eMeHTBI JINHEHHOM aJIre0pbl U AHAJTUTHYECKOH reOMEeTPUM B MPUWIOKEHUSAX K
NMPHUKJIATHBIM 32/1a4aM 100bIBaIOIIEil NPOMbIILIEHHOCTID)

3amanue Nel (YypoBeHb KOMIETEHHHH — «3HAThb», «ymMeTb»). Ilpu pemenun 3aaady,
BOCHOJIBb3yiiTech OAHMM M3 mnpukjgagabix maxkeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHMIl ¢ BbluucieHusmMu B Google
JlokymenTe (NPUILIMTE CCHLIKY MpeNnogaBaTesio, B JJeMeHTe «3agaHHe» Ha
oOpa3oBaTeJIbHOM NOPTAJIE WM HA J0cKe Miro)

3amaua 1. Haiinure npousBeieHne MaTpuIl

3) 4 N :

0

0

1
5 6) (-2 3 2 ~1\(2 3 4
5) (7 8)(0 4) 6) (o 3)(1 1 1)

3az[aqa 2. Beruucaure OIPECACIINTECIN

2 4 -1)(1 1 -1 3
2 -1 1
03 712 -2 0 -2
00 -2Jl1 1 -2 > 0 =0
1) - - 2)

3 0 -4 01 5

5 7 9 4 0 3-(4 2 0)
-2 1 6 00 1

2

4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1) 0 O 3, 2) 0 4 71 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 | 5) 1 2 0.
3 7 -2 5
3amaya 3. Jlana MaTpuna p — 01 4 2 . Haiinute
10 2 -4
00 5 1
1) A12, 2) A24, 3) det A 4) mpumyMalTe CaMOCTOSITEIHHO OIPENeNIHUTENb 6-TO

Mopsi/iKa U TaKXKC BBIYUCIIUTE €T0.

3amaua 4. Haiinute oOpaTHbIE 11 MaTPHIL



7 1 0 0 21 -34 52
1)( J )2 5 -1|, 3) 4=|-58 67 81
4 7 1 6.3 32 41

u iposeputh, uto A4 =E

3anaua 5. Pemmre cucremy a) MaTpUYHBIM CIIOCOOOM U
6) mo hopmynam Kpamepa.

X + 3y + 2z = -7,
3X + 2y + 52 = 6
4x + 3y + z = L

3anaua 6. Pemure cuctemsl MeTosioM ['aycca, ykas3biBas B KaKJIOM CIIy4ae paHTd MaTpHIL

A4 n (Al B). B ogHOpOAHBIX crcTeMax BBIMUIINTE (PyHIAMEHTAJIbHYIO CUCTEMY pEIICHUI Tawm,
IZI€ OHA eCTh.

2x + 4y + 3z = 5 X + 7y - 3z = 14,
1. {-X + 2z = -3 2.4X 4+ 3y + 4z = 2
6x + 5y + z = 2L 2X + 8y + 23z = -4,
X + 3y — 2z =5 X + 2y + z = 0,
3.42x + 5y - 4z = 38§, 4, <-x + 3y + z = 0
4x + 1lly - 8z = 3. 2x + 5y + 3z = 0.
3X, +5Xx, +6x, —-4x,= 0,
3.4Xx+53y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5. 16.4x+25y+8.12=34 6. 2X, +3X,  2Xg -X,= 0,
7.2X+6.2y+6.92=8.2 X, +2X, +4x, -3x,= 0,
X, -8X; +7x,= 0.

3amavya 7. OmnpenenuTs THI U MOCTPOUTH JUHUIO Ha MJIOCKOCTU U TIOBEPXHOCTH B
IIPOCTPAHCTBE:!

A)XZ —9y? +2x+18y+73=0
B)2X2 +3y% —4x+6y-7=0
B) y?—4x-2y-3=0

I') Onpenenuth TUI MTOBEPXHOCTH U TOCTPOUTB:

) RS S Xy
1. Z=4-X". 2 9 4 25 7. 3 9 4 25 . g4
X_2 y_z_iz_]_ X_Zzy_2+£ 2 2
9 4 25 . b, 9 4 25:6. X" =y :Z.

. . V4
3amaua 8. [TocTpoiiTe KpUBYIO B TIOJIIPHON CUCTEME KOOPIMHAT 10 TOYKAM ¢ maroMm A@ = —

p=4+2c0s2¢

3aganne No2 (ypoBeHb KoMneTeHuun «piaagenne» - KEHCOBBIE 3AJIAHUS nas

rpymnm)

1. TlpeampusiTrie BeITyCKaeT M BHIOB M3JCIHIA ¢ UCIOJIb30BaHHEM K BHIOB ChIpbsi. HOpMbI
pacxojia ChIpbs JUIsl MPOU3BOJACTBA €IMHUIIBI MPOAYKIMU KaKJIOTO BUIA JaHbl MaTpHIIEH



Amxk. CTOUMOCTh €IMHHITBI CBhIphs 3amaHa Matpuiied C. Haiitm 3aTpaThl Kaxaoro Buaa
CBIPBSI TIPU 33/IaHHOM IUTaHE BhIycka Q W cymMMapHble 3aTpaThl Ha Chiphe. [IpencraButh
pe3yibTaThl ¢ momouibio marpun A, C, Q.

3701
A=|2 5 4 3] C=( 315 Q=(200 350 100).
0021

2. Nmeercs n  oTpacieil TPOMBINUICHHOCTH, KaXJas W3 KOTOPBIX MPOU3BOIUT CBOIO
OpOAYKIHIO. YacTh ee UeT Ha BHYTPUIIPOU3BOCTBEHHOE MOTPEOICHHE TaHHON OTPACIIBIO U
IpPYTMMH OTpacisiMu, a Apyras Y (KOHEYHbIH MPOAYKT) MpelHa3HaueHa Ui JIMYHOIO U
obmecrBerHoro mnorpebnenus. [lycte x; — oOmmii (BanoBoii) oO0beM MpOMyKIUu 1 —i

orpaciu (i =1,n); x;; — oObeM Npolaykuuu i —i oTpaciau, mnotpednsemon j —ii
0Tpaciibio B mporiecce mpousBoactea (i = 1,n, j = 1,n).

B Tabnuue 3azan OamaHc 1 oTpacield NPOMBIIIJIEHHOCTH 3a HEKOTOPBIN
IPOMEKYTOK BPEMEHH.

[TocTpouTh MaTpuily NPAMBIX 3aTpaT A=(a;;)mn, TI€ @;j — KO3(PQHUIMEHTHI MPSAMBIX 3aTpaT
(o mpOAYKIMM 1 — OTpaciv, WAYIIUX Ha MPOU3BOJACTBO €AMHHULBI MPOIYKLUU

OTpaCyIn)

j —#
U BBISICHUTD, SIBJISIETCS JIM OHA MPOAYKTUBHOM. HaiiTh MaTpuily noiaHbIX 3aTpar.
Haiitn X; — 00beM BaIOBOM MPOIYKIIUU KaXKIOW OTPACIIH, €CITH KOHSUHBIH MTPOYKT JOJKCH
ObITh Y;. YKa3aTh HEOOXOAMMBIN MPOLEHT YBETUYECHUS BAJIOBOM MPOAYKLUHHU MO Kaxa0h

oTpaciin.
Otpacau [otpebnenue Basnosoii Koneunsrit
1 2 3 BBIITYCK X MPOAYKT Y;
3. 1 4. 5 5. 10 6. 15 7. 100 8. 60
9. 2 10. 10 11. 10 12. 20 13. 100 14. 80
15.3 16. 15 17.5 18. 10 19. 50 20. 30

3. ®dupma «Coro3» o0ecrneynBaeT JOCTaBKY BHICO- U ayIMOKACCET C YEThIPEX CKIIANIOB,

PACIIOJIOKCHHBIX B PA3HBIX TOYKaX ropojia, B YEThIPEC Mara3nHa. 3amac KacCeT, UMCIOIIMNXCs Ha

CKJIagax, 00BEMBI 3aKa30B Mara3uHoOB U TapI/I(I)BI Ha JOCTABKY IPCACTABJIICHBI B Ta6J'II/II_IC.

Cxagpl Mara3uHbl 3arachl,
Nel No2 | Ne3 | Ne4 TBIC.IIIT.
Cxaag Nel 2 6 4 3 120
Cxiag Ne2 5 1 9 2 240
Cxuag Ne3 3 2 2 6 80
Cxiag Ne4 4 5 10 | 3 60
3akasel, Teic. mT. | 190 | 170|110 | 30

Omnpenennure 00bEMBI IEPEBO30K, 0OOEcIeUnBaronre prupMe MUHUMAaIbHbIE 3aTPaThI.




PI'P Vo2 «Memoowt ougpgpepenyuanvnozo ucuucienus YyHKuyuu 000U u MHO2UX
nepemeHHbIX NPU peueHUun 3a0a4 NPUKIAOHO20 XapaKmepa»

3ananue Nel (3Hanust m ymenus ). [Ipu pemieHun 3agay, BOCHOJIb3yHTECh OJHUM U3
npukjaagabix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wou ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHIIOTOB CTPAaHMI] ¢ BblumcJeHusimu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBare/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WK HA J0cKe Miro)

1. Haiitu mpou3sBoHbIie 1 quddepeHraip IepBoro nopsaka
1)y 7COS X

Y et
2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx).
2. HaiiTu npon3BoaHyro (pyHKIHMH, 3a1aHHON HESBHO e’ —5xe” —2xy +11=0.
3.HaiiTu npou3BoaHYyIO (YHKIIMH, 3JaHHOM MapaMeTpUIECKH {x =3cost -5,

y =4t +5.

4. Haiitu npou3BOIHBIE IEPBOrO NopsiaKa QyHKIMKM Y = x*e?.

d d? x=3t—t°,
5. Haitnure & u Z GbyHKIHH: a) 0) y= 5V
dx  dx y =3t?;
6. Hanuuute ypaBHeHue KacaTenbHoil K mapabone y = X° —4X + 2 B Touke ¢ aGCIuccoit

x, =0. Iocrpoiite rpaduk u KacaTeIbHYIO.
7. Iloctpoiite rpaduk nanHoi Gpynkuuu. Haiinute Haubonpliee 1 HaMMEHbIIEe 3HAUYCHUS

bynkunm na sanannom otpeske; T(X)=2x> —6x* —18x+7, xe [— 2; 2].

1
8. IToctpotite rpaduk GyHKIMU Y = 3 x° — 22X’ u uccnenyiiTe eé Ha IKCTPEMYM.

9. Iloctpoiite rpaduk GYHKIUHU U YKAKUTE 110 TpaduKy €€ aCUMIITOTHI:

10. IIpoBenuTe mMoyHOE MCCIeNOBaHHE (DYHKIIMU C TIOMOIIBIO IIOCTPOSHHOTO TPEABAPUTEIHHO

12
rpadukay = % .
X

11. 3aBucHUMOCTb IyTH OT BPEMEHH NPU MPSIMOJUHEHHOM JIBUKEHUHN TOUKHU 334a€TCS ypaBHEHHEM
1 2
S= §t3 +2t° -3, rme S —nuyrtb BM, a t — BpeMs B ¢. Beruncnnte ee CKOpOCTh M YCKOpEHHE B

MOMEHT BpemeHu t =4c.
@DYHKIHMHU HECKOJBKHUX NIePeMEeHHbIX:

In(1—x* - y?)
1=y
2. HaiiTu 3Ha4ueHUs YaCTHBIX MMPOU3BOIHBIX (DYHKIIUI B 3a/1aHHOM TOYKE:
1

A) z=x' (11) B) z:In(\/;+\/§) 1),
2
3. Haittu Z—l:,ecnn u=xy+sin(x+y).
X

1. [Toctpoutsb (hyHKIIMIO, BEISICHUTH €€ 001acTh OMpeAeNieHuss Z =



4. BbIUMCIIUTE TPUOIHKEHHO \/5-60'02 +2,03%.

5. [Toctpouts noBepxHOCTh. Haiitu skcTpeMymbl GyHKIHE 2 = X° +2y> —4X —6Yy + 2.

6. Haiitn skcTpemanbHoe 3HaueHne QyHKIMH Z = 2X+ Y —Yy> —X* npu ycinosuu X + 2y =1.
7. Haiiti HauOonpIiee 3HaUeHUE (PYHKIIMH B 33IaHHOM 00JIacTH:

x>0 X+2y<1
A) 2=Xx-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<7l; y>0.

3aganne No2 (ypoBeHb KoMneTeHnnn «Biaagenne» - KEHCOBBIE 3AJIAHUS nas

rpyIm)

1.

5.

3aBo BBITYCKAET CIIMUYEYHbIe KOPOOKHU. Pacxo/ipl Ha MPOU3BOACTBO OAHOIO KOpoOKa 1
py0, a neHa npojgaxu paBHa 5 py0. CKONBKO HYXHO IPOU3BOAUTH KOPOOKOB, UTOOBI
npubbUIb ObUla HauOomblleHd, eciu t paOOTHUKOB 3aBOJa MOXKET INPOU3BOJUTH B
mecsit; N=—(t—10)?+500 kopoOKOB.

Pacxonsl Ha HPOM3BOACTBO Y aBTOMOOMIEH coctaBisior Q=0,5y?+Yy+7 MUITHOHOB
pyOuseit B mecsin. Ecnu mponaBaTh Kaxablii aBTOMOOMIIB 32 S ThIcS4 pyOIiel, To mpu
IpojiaXke BCEX IMPOM3BEAECHHBIX 3a Mecsll aBTOMOOMIIEH 3aBOJ MOJIYYUT JOXOI Sy, a
3apaboTaeT Ha JTOM MPHOBUTH (IOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyro
HAaMMEHBIIYIO IIEHY MPOAAXKH S HY)KHO YCTaHOBHTH, YTOOBI 32 3 MecsIia 3aBOJ MOy
MpUOBLIL 75 MUJUTMOHOB pyOIeii?

B nByx obGnactsax ectb mo 20 pabounx, KaAblii U3 KOTOPBIX TOTOB TPyAUThCs 1o 10
YacoB B CYTKH Ha JT0ObIYE aTFOMHHUS WM HUKETs. B mepBoii obnactu ogun paboumii 3a
yac noosiBaer 0,2 xr amromunaus wiu 0,2 kr HUKens. Bo Bropoii o0xactu a1t 100bIYM X
KT alIOMMHHS B JIeHb TpebyeTcs X 4el0BEeK0-4acoB TPY/a, a I JOOBIYH Y KI' HUKEJIS B
JieHb TpebyeTcs y? uenoBeko-4acoB Tpyaa. O6e 061acTH TIOCTABIAIOT JOOBITHI MeTa
Ha 3aBOJI, I/Ie JJIs1 HY X/l IPOMBIIIJICHHOCTH TPOU3BOIUTCS CIUIAB aTFOMUHHUS U HUKEJ,
B KoTopoM Ha | kr amoMuHus npuxoaurcs | kxr Hukens. Ilpu stom obnactu
JIOTOBAPUBAIOTCSL MEXAY COOOW BecTH MOOBIYYy METaUIOB TaK, YTOOBI 3aBOJ MOT
IIPOM3BECTH HamOoJbllIee KOJIWYECTBO cIulaBa. CKOJIBKO KHUJIOTPaMMOB CIUIaBa IPHU

TaKUX YCJIOBHSIX €KETHEBHO CMOXKET MPOU3BECTH 3aBOJ?

(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego_na
imenshego znacheniya velichiny/page-2

© shkolkovo.net)

Pemmuths rpaduueckumM MeETOOM 3a/ady Ha HAXOXKICHHUE ONTHUMAJILHOTO 3HAYCHUS

¢byHKIMY (11aHa JOOBIUM MOJIE3HBIX HCKOMAEMBIX):
Z=2X,+X, = min

X, + X, <12
2%, — X, <12
2%, —X, 20
2%, +X, 24
X, 20

3amana Tabnuia 3HaUYCHWH X W Y W yKa3aH BHJ 3aBUCUMOCTUH Y = f(x,a,b).

Haiigute napamMeTpel d H b , UCIIOJIB3Yyd MCTOL HAMMCHBIIINX KBAaJIPATOB.

f(x,a,b)=ax? +b


https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2
https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2

y 2,3 2,5 5,8 9,8 10,6

PI'P Ne3 «MeTo/bl HHTETPAJIbHOI0 HCYUCJICHHUS NPU PEelIeHNH MPUKJIATHBIX 3aJ1a4»
3ananue (ypoBeHb KOMIIETEHIIHM — <«3HATb», «yMeTb»). Ilpu pemeHun 3amgau,
BOCHOJIb3YiiTECH OIHMM M3 mnNpukjaaaHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica wau ap.).
Pe3yabTaT opopMHTE B BHIE CKPHHIIOTOB CTPaHUI ¢ BblumciaeHusimu B Google
JoxkymeHnTe (NMPpUILIMTE CCHUIKY TMpPenoJaBaTeil0, B JjeMeHTe «3ajlaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJie WK HA Jocke Miro)

1). Beruucnuth HeonpeaeieHHbIe MHTErPallbl

J 3 3 4 i
N2-TX sin(zsx —1}

1 x3/x 2 1
N R (o) L
J~ 2x-1

3
-6
ICtg—XdX J'x(3x2+1)4dx mdx’ ; J'\/l—exexdx

sin® x 5.
4x+3 dx dx

dX, - VRN ’

8. J.(X— 2)* 9. Ixe “dx, 10. ‘[X(X2 +1) g1 '[\/;+§/;+ 24/x

= ] ox
1. Jcosxsinix' 13 (X+DVXZ+2x-1,

2) BBIUUCITUTD OTpE/ICTICHHBIC HHTETPAIIBI

4. 6.

5 2 o 2
[ S 1

2 4
1 ]
1. x2+-—)dx. 2. |Insinxdx 3.
!( x“) J; 3 X'+ 7% +8 1 x* +8x%+9

3). Beruucauts mioraas GUrypbl, OrpaHUYCHHON JTHHUSIMHA
1) 3x—y=4 y*>=6x

7 =cos2¢, OS(/)S%

2)
x =2cost,

3) {y:6sint; y=3(y=3).

4). BBIYMCIHUTD JJIMHY YT KPUBOM, 3aJaHHOM ypaBHEHHEM

1) Y= Inx, J3<x<i/15.

2) p=3e""", —7/2<@p<7/2
x=e'(cost +sint),

3 {xze’(cost—sint), T/2<t<r.

5). Beruncinuth 00beM Tej1a, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHHueHHON

_ 2 2
rpabukamu GyHKIHA =3-y , X=Y +1



PI'P Ne4 «/luddepeHunanbHbie YpaBHEHHUS

3ananue. Ilpu pemieHum 3agay, BOCHOJIB3YyHTECh OJHMM M3 NMPHUKJIAJIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wou ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHMI] ¢ BbluHcieHusmu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenojaBarejilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe HJIN HA J0cKe Miro)

1. Haiitn oOmuii mHTErpan wim odmee pemeHne mudQepeHIralbHOIO ypaBHEHHUS TIEPBOTO
nopsika (B mpuMepax T), 1) pemuTh 3aaauy Komim):

1) VA-x*y' +xy*+x=0, 2) 20xdx —3ydy =3x°ydy —5xy’dx, 3)

. X*+2xy -5y°
2x* —6xy
r_ =sin2 4 = 2
N y' — yCOS X = Sin 2x 5) Xy'+y=x" 6) lzdx—Xerldy:O.
y(0) =-1 y(@) =1 X X

2. Haiitu o6iee penrenue quddepeHnaabHOr0 ypaBHEHUS:
1) y"xInx=y",2) (L+x>)y"+2xy’ =12x>.

y" =2sin® ycosy
3. Haiitu pemenue 3agaun Komu: T,
Y(1)=E, y'@=1
4. Haiitu obmiee pemrenue quddpepeHnnaibHoro ypaBHeHUs (M €CITU 33]aH0- PEIINTh 3a/1a9y
Komm):
1) y"-2y'+y=xe" 5y y'+4y' +5y=x"
3) y"' —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 3 2
7 8 "=y°x“, y(0)=3.
) {y(n/z) 1y =iz D Y EYXYO)

5. Pemnte cucremy /Y mepBoro nopsiaka 1Byms crioco0amu - MoJCTaHOBKH M METOIOM Diepa
y' =2x—-5y+e'
X'=y—6x+e®

IMPUJIO)KEHUE 2
OueHo4HBIE CpPeCTBA A5 MPOBEICHUS] IPOMEKYTOUYHOM aTTeCTANNU
a) Ilnanupyemsle pe3y/ibTaThl 00y4eHHs U OLICHOYHBIE CPEACTBA VI IPOBEACHHU S
NPOMEKYTOYHOM aTTeCTALMH:

Kon Nunuxarop
WHIUKA TOCTHKEHUSI OrieHOYHBIE CPEICTBA
TOpa KOMIIETEHIINHU

OIIK-1 CnocoGeH pemiath HHKEHEPHBIE 3a/1a4K B TPOPECCUOHAIBHOM NeSTEIbHOCTH C
VICII0JIb30BAaHUEM METOJI0B €CTECTBEHHBIX HAYK, MATEMAaTHUYECKOI O AaHAJIN3a U MOJIETTMPOBAHUS

OIIK-1. | Bnaneer HaBbikamu | 3HAa€T BO3MOKHOCTH TPUKIIATHBIX CEPBUCOB M TAKETOB [T
1 HCTOJIb30BAHUS MaTeMaTUYeCKOrO0  MOJEIUPOBAHMUS M  pPEIIeHUs  3a7ad
COBPEMEHHBIX MPHUKJIATHOTO XapakTepa CpeAcTBaMU (METOAaMH) airedphl,
WH(QOPMAIIMOHHBIX |TEOMETPUU W MaTEeMaTHYECKOTO aHamm3a. JlJis OCTHXKEHUS
TE€XHOJIOTUI JUIS | ”HOuMKaTopa:

TOBBIIIICHUS -3HAET OCHOBHBIE ONPEICIICHUS U MIOHATHSI alIreOphl, TeOMETPUHI




Kon
UHOIUKA
Topa

Nunuxarop
TOCTHIKEHUSI
KOMIIETEHI[UHA

OneHoYHBbIE CpeCTBa

KBaTM(UKAITUN
npodeccnoHaTbLHOMI
IEeITEIbHOCTH

M MaTeMaTHYeCKOro aHaliu3a, UCIOJb3yeMbIe IJisi OTOOpa W
00pabOTKM JAaHHBIX B COOTBETCTBUM C IIOCTABJICHHOMN
MPUKJIaHON 3aa4eii;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJICIH:
pacro3HaeT MaTeMaTHYECKUE 0OBEKTHI; TOHUMAET CBSI3b MEKIY
pPa3IMYHBIME MATEMAaTHYECKUMHU OOBEKTaMH, TO3BOJSIONTUMU
CMOJICIIUPOBATH U PEIIUTH 3a/1a4y.

Ouenounvle cpeocmea 00cmudiceHue UHOUKAmopa.

- Pacuerno-rpapuueckune paborel (PI'P) mo pasgemam kypca
(npumepnslie BapuanTel PI'P npencrasnens! B [Ipunoxenun 1).

- Bonpocsl 111 caMOINpOBEpKU M MOATOTOBKM K 3amure PI'P
(npencraBnensl B [Ipunoxenun 1):

1. ®opMyIHpPOBKH OCHOBHBIX TE€OpPEM (CBOWCTB, MPU3HAKOB
M3Y4aeMbIX MOHSITHM, HEOOXOAUMBIE U JOCTATOUHBIE YCIOBUS)
B M3Y4aeMbIX pa3jenax Kypca,

2. Meroasl pacKpBITUS HEOMPEAEIEHHOCTEH,
HENPEPBHIBHOCTH (PYHKIIMH OJHOMN MEepPEeMEHHOMH,

3. Anroput™M  pUOIMKEHHOTO  BBIYHMCIICHUS
MTOMOIIBIO muddepennnana; HanucaHus
KacaTeJIbHOU NPsIMOH (TIOCKOCTH).

4. AATOpUTM MOJIHOTO HCCIeI0BaHus (QYHKIUU.
5. AJIropuTM HaxoOXXIEHHUS 3KCTpeMyMa (YHKUIUU OJHOW M
MHOTHUX IIEPEMEHHBIX.

6. MeTopl BBISICHEHHUS! KJIACCOB MHTETPHPYEMBIX (DYHKIIHIA, a
TaKXe MeTOIbl HHTEIPUPOBaHMS OCHOBHBIX KJIACCOB (DYHKLIMH.
7. OCHOBHBIE MPUIIOKEHUS OINPEIETICHHBIX HHTEIPAJIOB.

8. CnocoObl  BBISICHEHHS CXOJUMOCTH  HECOOCTBEHHBIX
HHTETPAJIOB.

BbBISICHCHU A

byHkIuun ¢
ypaBHEHHUS

- [IpeacraButh 00630p cepBUCOB, IIUPPOBHIX HHCTPYMEHTOB IS
BU3yaJIM3alluy, H3Yy4YE€HHsS CBOICTB, aHalIM3a MPHUKIATHBIX
3a/lay, pemiaeMbIX CpeACTBaMH JIMHEWHOW anredpsl U
MaTE€MaTUYeCKOro aHaln3a

— pe3yabTar (CKPUHIIOTHI UJIH ...?7) MPEACTaBUTh KaK OTBET Ha
3aganue B Moodle, unn B Google nokymeHTe, MM Ha JIOCKe
Miro.

OIIK-1.

[Ipumensier
MaTEeMaTHYECKUE M
€CTeCTBEHHOHAY4YH
bIE 3HaHUS B
npodeCcCuoOHATBHON
JESTEIEHOCTH

- UCTIOJIB3YEeT PECYPCHl HHTEPHETA IS TPOCMOTPA, TTOHMCKa,
0TOOpa, BU3yalTU3aIliK U aHaJIu3a JTaHHBIX (OTKPHIThIE 0a3bl
JAHHBIX, TOPTaJbl U caifTel, Hamp. Poccrar, TAdviser u nip.).
Oyernounbie cpedcmea docmudicenue UHOUKamopa.
Ilpumepnwtii 6apuanm 3adanus:

1) U3yuntsk (y3HaTh) BO3MOXKHOCTH CEPBUCOB, IIUDPOBBIX
UHCTPYMEHTOB

1.1. s BU3yanu3anuu, aHajau3a MpUKIaIHbIX 33/1a4,
pelaeMbIX CpeCTBaMU JIMHEHHON U BEKTOPHON anreOpbl
(Hamp., TpaHCTIOPTHOM 3aaauu, 3aaa4yu JII1 — rpaguuecknii




Kon Nunuxarop
WHNKA TOCTHKEHUS O1LeHOYHbIE Cpe/ICTBa
Topa KOMIIETEHIINH
METO[),
1.2. anst BU3yanu3anuu, U3y4eHus: CBOUCTB KPUBBIX U
MOBEpPXHOCTEH 2-T0 mopsaka (Hamp., WolframAlpha u ap.)
1.3. u T.1. (B K&XIIOM pazfene Kypca — sl perieHus
KOHKPETHBIX MEKIUCIMUILTMHAPHBIX MPUKIATHBIX 3aa4)
2) Pe3ynbTatr (CKpUHILOTHI WIIH ...7) IPEACTaBUTh KaK OTBET Ha
3amanne B Moodle, nimu B Google nokymeHTe, Wiim Ha TOCKe
Miro.
OIIK-1. | Monpenupyet Ymeer pemiats 3a7auu MpeAMETHON 00JIaCTH: BRIOUPATh METOA
3 MIPOLIECCHI Y QJITOPUTM JIJIsl pelIeHHs] KOHKPETHOM 3a/1auu,
(YHKIIMOHMPOBAHU | apryMEHTHPOBATh CBOM BBIOOD; CTPOUTH MPOCTEUIIIHE
o CUCTEM | MaTEMaTHYECKHUE MOJIETIH PEAIbHBIX MPOLIECCOB U CUTYAIIHIA;
MIPOMBIIIIIEHHOTO IPUMEHSTh KOMIIBIOTEPHBIE MATEMATUYECKHE IPOTPAMMBI JUISI
TpaHcmopTa JUIS | peleHus 3aay:
pelieHus - 00ataeT HaBBIKAaMU 0TOOpa U 00pabOTKK MHPOPMAITUH,
KOHKPETHBIX - HaBBIKaMU U METOAMKAMU 00OOIICHHS Pe3yJIbTaTOB PEIICHUS

HMHXXCHCPHBIX 3a1a4

3a/1a4 Ha OCHOBE TEOPETUYECKHUX MOJIOKEHUI BBICILICH
MaTEMAaTUuKN

Ilpumepnuvie 3a0anusn

3apanme 1. Jliga npousBoACTBa JBYX BUIOB u3nenuid A u B
UCIIOJIL3YETCSI TPU THITA TEXHOJOTHIECKOro o0opynoBanms. Ha
MPOM3BOJICTBO EAMHUIIBI H3JeNnus A HCHoib3yercs 3 yaca
paboTel o0OpymoBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000opyoOBaHUS BTOPOTO BHJAa M S5 YacoB dYaca pabOThHI
o0opynoBanusi Tperbero Buaa. s equHUIBl usnenus B —
ucCrosb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

Cy1iecTBYIOT OTpaHHYEHHUS HA HMCIOJb30BAHHE 00OPYIOBAHHUS
nepporo Buaa — 102 yaca B Mecsl, Ha UCIHOJIb30BaHUE
obopynoBanuss BTOporo Bujga — 91 wac B Mecsiy U Ha
WCIIOJIb30BaHuE 000pynoBaHUsA TpeThero Buaa — 105 dacoB B
MeCHIL.

[lena peanuzanuu eIUHULIBI TOTOBOTO U3/ A COCTaBIISAET 7
y.e., u3genusa B -9 y.e.

CocraBbTe MIaH MPOU3BOACTBA U3enuil A u B Ha mecs,
o0ecreunBaroInii MAaKCUMAIBHYIO BBIPYUYKY OT UX peaTn3aluu.
Pemmts 3amauy ¢ momoripio cpeacts MS Excel.

. BeisicHuTh, BpeMs paboThl Kakoro 000pylI0BaHUs UCUYEPIAHO
HE TIOJTHOCTBIO, B KAKMX TMpeEIeIax MOXKET MEHATHCS BpeMs
UCIIONIb30BAaHUsI BCEX TPEeX BHUIOB OOOPYIOBAaHHS, YTO ObI
«UEHHOCTbHY 3TOT0 Pecypca OCTaBajach MPexKHEH.

B kakux npenenax MOXHO U3MEHATH LIEHBI TOTOBBIX ITPOYKTOB
A u B, 4ro ObI J1aH X TPOU3BOJICTBA OCTAJICS MPEKHUM.
[TpoBepuTh 1e1eCO00Pa3HOCTh BBEJACHHS B TNIaH IPOU3BOJICTBA
emte oaHoro usnenus C, ¢ 3arpaTaMu Ha €IUHUILY POTYKITHH 2,
3, 5 gacoB paboThl 000pyAOBaHUS TIEPBOTO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CITH I[€Ha Peai3al[ii COCTABUT 8 V.€.
3ananmue 2. Pemnth TpaHCIOPTHYIO 3a/1a4y IO MEPEBO3KE MecKa
C TpeX KapbhepoB Ha YETHIPE CTPOUTENIbHBIC TUIOMIAAKU. B neHp




Kon Nunuxarop
HUHAWKA JOCTHUIKCHUA OI.[CHOLIHLIG CpeaAcTBa
TOpa KOMIIETEHI[UHA

Kaxaplii kapbep npousBoaut 120, 80 m 100 ToHH mecka, Ha
cTpoitutonanku tpedyercs 85, 65, 90 u 60 ToHH
COOTBETCTBEHHO. 3BECTHBI paccTOsSHUS MEXIy 3aBOJaMU U
IJIOIIAIKAMH B KUJIOMETPaX:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenurs ONTUMAJIbHBIN I1aH IIEPEBO30K,

MUHUMM3HPYIOUTHA 0O KHIOMETPaK MEPEBO30K.

3apanue 3. [Ipu nocTpoeHUM BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BbISICHEHUU HAJICKHOCTH COOPYKEHUS, CTYICHThI
CTpOHOTpsAa CTONKHYJIHUCH C PELICHUEM CIEAYIOLIEeH 3a1auu:
Tpoc, noABeIIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOMW BBICOTE,
umeeT Gpopmy Ayru mapadossl. PaccrosHue Mexay ToUKaMu
KperuieHus paBHo 24 M. [myOuHa nporuba Tpoca Ha
paccTostHuM 3 M OT TOUKM KperuieHus paBHa 40 cm. Onpenenutsb
rIyOnHy nporuda Tpoca MocepeIMHe MKy KPETUICHUSIMHU.

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe/JIn U KPUTECPUH
OIlCHUBaAHUA:

2. IlpoBeeHus1 NPOMEKYTOUYHOM aTTECTALUH

[IpomexyTouHas aTTecTanus MO IUCLHUIUIMHE «BbIciass MaremaTuka» IOpPOBOAUTCS B
dopme sSK3aMeHa U BKIIOYAET TEOPETHYECKHE BOMPOCHI, IMO3BOJSAIOLIME OLICHUTh YPOBEHBb
YCBOGHHS OOYy4YaroUMMUCS 3HaHWM, M NPaKTHUYECKUE 3aJaHMsl, BBISBISIONINE CTENEHb
c(OPMHPOBAHHOCTU YMEHUH U BIaJIEeHUH, TPOBOAUTCS B OPME IK3aMEHa.

DK3aMeH 1O JaHHOW TUCIUIUIMHE MPOBOAUTCA B YCTHOM (opMe IO 3K3aMEHAIIMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BONPOCA U OJHO NMPAKTHUYECKOE
3aJaHHUe.

IToxa3aTenu U KPpUTEePUH OLIECHNBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIHYHO» — OOydJaroluicsi JEMOHCTPUPYET BBICOKMH  YpOBEHb
chopmupoBanHocT komrereHIuU OIIK-1, BcectopoHHee, cucteMaTuyeckoe U riy0oKoe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HaHUSIMHM, YMEHUSIMU, IPUMEHSET UX B CUTYalUSIX MOBBIIIEHHON CIOXKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JEeMOHCTPUPYET CPeAHUN YPOBEHb C(HOPMUPOBAHHOCTH
xomneTeHuu OIIK-1: ocHOBHbBIE 3HAHMS, YMEHHSI OCBOEHBI, HO JOMYCKAIOTCs HE3HAUUTEIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS [IPH aHATUTUIECKUX OTIEPALIUX, IEPEHOCE 3HAHUM U YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYaIOUIUIICS JTEMOHCTPUPYET MOPOTrOBBIA YpOBEHb
chopmupoBanHocTi komneTeHIMM OIIK-1: B Xo7ie KOHTPOIBHBIX MEPOIPHUITHH JOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTACNbHBIX 3HAHWW, YMEHHUH, HaBBIKOB, OOy4YaroLIHiics
WCIBITBIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TIPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIIEHKY «HeY/0BJIeTBOPUTEIbLHO» — 00YJaIONUCs TeMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHaja, JOMyCKaeT CyLIeCTBEHHbIE OMIMOKM, HE MOXXET II0Ka3aThb
MHTEJJIEKTYyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3aJ1a4 WM HE MOXKET MOKa3aTh 3HAHUS JlaXke Ha
YPOBHE BOCTIPOU3BEACHUS M O0BSICHEHUS HHPOPMAIIUH.



