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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3BekoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu kadeaper [IpukiaaHoi MaTeMaTUKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM rojy Ha 3acefaHuu kapeapsl [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokomn ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yaeOHOM ToJTy Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 H”HGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamsanuu B 2030 - 2031
yueOHOM roy Ha 3acenanunu kadeapsl [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

IIporokomor 20 . Ne
3aB. kadenpoit 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBOoeHMsSI JTUCHMIUIMHBI «MaremMaTuka» SBISETCS NPUBUTHE HAaBBIKOB
WCIIOJIb30BAHUS MATEMaTUYECKUX METOJI0OB HCCIEAOBaHUST M OCHOB MAaTEMaTUYECKOIO
MOJIeJIMpOBaHUsl B Oyaymieil npodeccuu Mo HHXEHEPHOMY OOECHEUeHHIO esTebHOCTH
YeNIoBeKa B HEJpax 3eMIIH MPH AKCILTYyaTaIl[MOHHOMN pa3BelKe, J00bIYe U mepepadoTKe TBEPABIX
MOJIE3HBIX HCKOMAEeMbIX, CTPOUTEIBCTBE M SKCIUTyaTallMd IMOA3EMHBIX OOBEKTOB PA3IMYHOTO
Ha3HAYCHHUS.

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

Jucuunnuza Beicinas maremaTuka BXOJUT B 00s3aTENbHYIO 4YacTh y4eOHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jia u3ydyeHus ITUCHUIUIMHBI HEOOXOIWMBbI 3HAHHUS W yMEHHUs, CHOPMUPOBAHHBIC B
pe3yibTaTte M3y4eHMH IHCLUUIUIMH: «Anrebpa W Havana aHanuza», «l'eomerpus» B 00bEME
MPOrPaMMBbI CpeTHEN IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

dusuka

TeopeTnyeckas MexaHUKa

ConpoTHBiIEeHHE MaTEpHAIIOB

[Ipuknannas MexaHuka

DNEeKTPOTEXHHUKA

Teopus BeposTHOCTEH U MaTeMaTHUeCKasi CTAaTUCTHUKA

AHanus3 TaHHBIX

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCUMILTHHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJibTaThl 00y4eHus

B pesynbprare 0cBO€HUSs TUCHMILIMHBI (MOAyns) «Beiciias mareMaTHkay 00ydarouuiics
JIOJDKEH 00J1a/1aTh CIICAYIOIIMMH KOMITETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

VYK-1 Cnoco0GeH OCyIIeCTBIATh KPUTUYECKUN aHaNMM3 MPOOJIEMHBIX CUTYyallMid Ha OCHOBE
CHCTEMHOTO IOJIX0J1a, BEIPAOATHIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanusupyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLINE U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku oreHnBaeT HaJeKHOCTh HCTOYHUKOB MH(POpMaIINK, paboTaeT ¢

NPOTHUBOPEYNBON HH(poOpManMell W3 pa3HbIX HCTOYHUKOB, OIpEIeIseT
npobensl B WHGOPMAIMKM, HEOOXOAUMON IS pEHICHUS MPOOIeMHOM
CUTYAallUH, U TPOSKTUPYET MPOLIECCHI [0 UX YCTPAHEHHUIO

YK-1.3 Pa3pabatbiBaeT M conep)kaTelnbHO apryMEHTHUPYET CTpPATETrHi0 pelleHus
NpoOJEMHON CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMIUTMHAPHOTO
MOJIXOJIOB; CTPOMT CUEHAapUU peaju3allid  CTpaTeruu, OIpeaemss
BO3MOYKHBIE PUCKH M IIpeJIaras MyTH UX YCTPaHEHUs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 8,6 akaj. yacos:
— aynuTopHas — 6 akaJi. 4acos;
— BHEayIUTOpHas — 2,6 akaJl. 4acoB;
— caMocTosTenbHast pabora — 162,7 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaJ. Jacax 3] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) g A . P Kon
> 3 © | camocTosTeNbHOM | yCcIIeBaeMOCTH U
JHACUIHTLIAHBL & [~ . | xoMIeTeHIMH
2 £ padoThI MIPOMEKYTOUHOM
nab. | mpakr. | & ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | O &
1. DIIeMEHTHI JIMHEHHOMH
anreOnel
1.1 Jluneiinas anreGpa:
Martpuusl u nedcTBUs Haf
HUMH. Ompenenurenn
KBaJpaTHBIX MaTpH aHT
P pHLL, P CaMOCTOSTEIIBHOE
MAaTpHIIBI, oOpartHast JBVCHIe PIP - VK-1.1,
MaTpHIa. Meronsi| 1 | 0,5 0,5/0,51| 20 y ' YK-1.2,
p— crCTeM JIUTEPATYPHI, TECTHPOBAHHE VK-13
. BbINojHeHue PI'P '
JMHEHHBIX aNreOpandeckux
YpaBHEHHH. Teopema
Kpounekepa-Kanemnu.
OIHOPOTHBIE CUCTEMBI.
HWroro no pazaeny 0,5 0,5/0,51( 20
2. BBenenune B MaTeMaTU4YECKUi
aHaJIn3
CaMOCTOSITEIILHOE
2.1 Ipenen H JBVUCHIe VK-1.1,
HenpepbelBHOCTh  QyHKImu| 1 0,5/0,51| 10,4 HI/ITgpaTypH TECTUPOBAHHNE YK-1.2,
OJIHO# IepeMEeHHOI i’ VK-1.3
A P BeInojiHeHue PI'P
HWroro no pazaeny 0,5/0,51| 10,4
3. Huddepenumanbroe
ucuuciieHne (GYHKIMH OJHOH U
MHOTHX IEPEMEHHBIX
3.1 Onpenesenue
IPOU3BOJHON (QYyHKIMU B
touke. uddepenunan, ero
M CaMOCTOSITEIILHOE
reOMEeTPUYECKHUI CMBICIT HBVACHIC PTP - VK-1.1,
T'eomerpuueckuii ul 1 0,5 15 v ’ VK-1.2,
MEXaHUYCCKUH CMBICT JATCPATyphL, TeCTHpOBARHC VK-1.3
N BeINojHeHue PI'P '
MPOU3BOTHOM. IIpaBuia
T hepeHIpOBaHNT u
TabJIMIA IPOU3BOHBIX.




3.2 [IpousBoHbIC u
quddepeHuansl  BbICIIUX

CaMOCTOSITCIIBHOE
nopsinkoB. OCH. TEOpeMbl HBVaeHe YK-1.1,
JTuQQepeHInaIbHOro 15 v PI'P VK-1.2,
JIUTEPATYpBHI,
HCYHCIIEHHS. ®dopmyna YK-1.3
. BeinosiHeHue PI'P
Teitnopa. [IpaBuno
Jlonurans
3.3 ITpumeHeHME
MIPOM3BOJHON " CaMOCTOSITEJILHOE
nddepeHnuana: npu HU3y4YECHHE YK-11,
A ; , 05 0,5/0,21| 15 PIP VK-1.2,
UCCIIeIOBaHUU (QYHKIMH | JTUTEepaTypHl, VK13
BBIYHCJICHUH BeIToaHeHUe PI'P ’
MPUOIVKEHHBIX 3HAUCHUH
3.4 JIuddepenumpoBanue
®OHII: mnoHsATHE YaCTHBIX CaMOCTOSITEIIbHOE VK-1.1
MIPOU3BOIHBIX, MTOJIHOTO H3y4YCHHE -PI'P, )
0,5 15 VK-1.2,
muddepennunana, JIUTEPATYPBHI, - TECTHPOBaHHE VK-1.3
9KCTPEMYM ®HII, BeinosiHeHue PI'P ’
3JIEMEHTHI TEOPUHU TOJIS
HWroro mo pasueny 1 1/0,21 | 60
4. WurterpanbHOe HCUYUCICHUE
(hYHKIIUHU OJIHO# TEpEeMEHHO
4.1 TlepBooOpasHas
GbyHKIMS.
. MOCTOSITEIbH
Heonpenenenusrit ca ?403 OeHteIIe o¢ “PIP: YK-1.1,
MHTETpaJl U €ro OCHOBHBIC 0,5 6 nHTeyan . - recTn OB,anne VK-1.2,
CBOICTBA. Ta6nuia PaTypet, P VK-1.3
BeinosiHeHue PI'P
HEONpPEeIEICHHBIX
WHTETPAIOB OT OCHOBHBIX
4.2 OCHOBHBIE  METOJBI
WHTETPUPOBaHUS. MeTObI CaMOCTOSITEJILHOE VK-1.1
HEIIOCPEICTBEHHOTO U3y4YCHHUE -PI'P; .
pea 0,5/0,41| 6 Y VK-1.2,
WHTETPUPOBAHIISL. TUTEpPaTypHl, - TECTUPOBaHUE VK-13
WNurerpupoBanue 3aMeHOI BeInoHeHue PI'P ’
MIEPEeMEHHOM U 10 YaCTsIM
MOCTOSITEIbH
4.3 OcCHOBHBIE  METOIBI CaMOCTOATCIIBHOE VK-1.1,
H3y4YCHHE -PI'P,
HUHTETPUPOBAHMUSL. 6 HTePATYDI - TCCTHDOBAHHE VK-1.2,
WuTerpupoBanue apoodeit Patyprl, P VK-1.3
BeItoaHeHue PI'P
4.4  OcCHOBHBIE  METOJBI
WHTETPUPOBAHISL. CaMOCTOSITEIILHOE
HHurerpupoBanue H3y4YCHHUE -PI'P; YK-11,
"PHp 05 | 83 Y ' VK-1.2,
TPUTOHOMETPHUIECKUX 74 TUTEPaTypPHI, - TECTUPOBaHUE VK-1.3
HppaLMOHAIIbHBIX BeInoHeHue PI'P ’
BBIPXKECHUI
4.5 OmnpeneneHHbIid
UHTETpall. ®opmyna CaMOCTOSITCIIBHOE
. VK-1.1,
Hyrorona-JIeitouuma. HU3y4YECHUE - PT'P;

. 0,5 18 VK-1.2,
CaoiicTBa. Mertoasl JIUTEPATYPBI, - TECTHPOBaHHE VK-1.3
WHTETPUPOBAHUSA. BeItoaHeHue PI'P ’
IIpunoxenus.

4.6 HecobcTBennsie CaMOCTOSITEJILHOE VK-1.1
uHTerpansl.  AOCONIOTHas 10 U3y4YECHHE - PI'P; YK-l-Z‘
CXOIUMOCTb. [Ipuznakn JTUTEPaTypPHI, - TECTUPOBaHUE YK-l' 3‘
CXOAUMOCTH. BeInonHeHue PI'P ’
Wroro no pazaeny 0,5 1,5/0,41| 54,3

5. OOBIKHOBEHHBIE

nmuddepeHnnaIbHble YpaBHEHUS
oay): Ay 1l-ro u BblcHIHX
nopsinkoB. OCHOBHBIE TOHATHS,
Metosl pemrenus. Cuctemst 1Y

TNICPBOTO NOPAAKA.




51 OOBIKHOBEHHBIE
JuddepeHaIbHble

ypaBuenuss (OAY): Y
1-ro ¥ BBICIIUX MOPSAKOB.

CaMOCTOSITEILHOE . VK-1.1,
CaMOCTOSITEIBHOE -PIP;
A3ydeHUE JTUTEPATYPLI 0.5 18 H3yHCHHC - TECTUpOBaHUE YK-1.2,
i DATYPHI, JIUTEPATYPHI, p VK-1.3
BbInoJiHeHue PI'P
BeIToaHeHUEe PI'P
OCHOBHEIE MOHATHA,
METOBI peIICHHS.
Cucrembl JIY  mepBoro
HUroro no pazaeny 0,5 18
6. [ToarotoBka K 3K3aMeHy
PeleHye TUIIOBBIX
NPpUMEPOB U VK-1.1,
6.1 TeopeTunueckas pHUMEp
MOATOTOBKA K DK3aMeH VK-1.2,
MOATOTOBKA K 9K3aMEHY
HUTOTOBOMY VK-1.3
TECTUPOBAHHIO
Uroro mo pazneny
Hroro 3a cemectp 4/1,61 |162,7 9K3aMeH
Hroro no aucnumnnuae 4/1,61 |162,7 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunumoHHble OOpaszoBareNbHBIE TexHOJOTUH. OpraHuzanus 00pa30BaTEIHLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast AEATENbHOCTD CTY/EHTa HO-CHT B TAaKMX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uH(pOpMalMOHHAs JIeKUMs — T[OCJIENOBaTelIbHOE M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

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

2. Texuonoruu mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C ITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbI CTYCHTOB, HANPABICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
GOpMYyIUPOBKY O0XXHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPUHIMIIOB U METOJUK PEHICHUS
IIOCTaBJIEHHBIX 3aJla4, I[UIAHUPOBAHHUE XO-Ja PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboOThl, MPE3EHTALMIO PEe3yJlbTaTOB PaOOTHI, HX
ocMbIciieHue U pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/1a KOMIIETEHIIMU HAa YPOBEHb
BJIQ/ICHUA.

OcCHOBHBbIE TUIIBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOMN JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX MpolOiieM). Pesymbrarom
ABIIETCS yueOHas KapTa 110 MOAYIIO Hallel 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHIT MPOEKT, MNPEANOJArarlliui B OTJIWYMAE OT MPEAbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3anuk yucna «I[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro pojaa yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemarsb ...» 1
T.II.

NupopmaninoHHbli  MpOeKT — y4yeOHO-TIO3HABAaTENIbHAs JESITENBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(OpMalMel, ee aHalIu3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UudopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNBHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CPEICTB paboThl ¢ wuHpopmanueit (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[IpencraBneno B mpunoxxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpaTypa:

1. IIunaueB B. C. Bricmas matemaruka: yueOnuk / B.C. IllunaueB. — MockBa:
NH®PA-M, 2019. — 479 c. — (Bricmiee obpazoBanue). — ISBN 978-5-16-101787-6. - TekcT:
aneKTpoHHBIH. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum gocTyma: s aBTOPHS3.
MOJIb30BaTENEH.

2. Slumenes, JI. T. Beiciras maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Beiciiee o6paszoBanue; bakamaspuar). - ISBN 978-5-369-01032-7. -
Tekcer : anekrponnsiit. - URL: https://znanium.com/catalog/product/1056564 (nara oOpamieHus:
28.06.2022). — PexxuM 10CTYIIA: 110 MOIITUCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Marematuka B mpumepax u 3amadax: yue0. mocodbume / O.M. Jertsapesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c. — (Bricmiee o0-pa3zoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
snekrponnsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. ®uxrtenromusly, .M. OCHOBBI MaTEeMaTHYECKOIO aHaIM3a: y4eOHuK: B 2 yacTsax / .M.
O®uxrtenronsll. — 11-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yactp 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 310eKTpOHHBIH // DIeKTpOHHO-OMOIHOTEYHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oOpamieHus:
28.06.2022).- Pexxum gocTyma: i aBTOPU3. MOJIb30BaTENeH.

3. ®uxrenroisly, .M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: y4eOHHK: B 2 yacTsx / .M.
O®uxrtenronsl]. — 10-e u3z., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3neKTpoHHbIH // DneKTpOHHO-OUOIMOTEYHAS
cucrema «Jlaup» : [caiitr]. — URL: https://e.lanbook.com/book/115730 (mata oGpamicHus:
28.06.2022). — PexuM qoCTyMa: Uit aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk no Beiciield MaTeMaTrke: yued. mocodue / B.C. [lumayes.
— 10-e u3na., crepeorurnr. — MockBa: UHOPA-M, 2020. — 304 ¢. — (Bricmiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Tekcr: AICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (nara oOpamenus: 28.06.2022). — Pexum
JOCTyMa: AJig aBTOPH3. MOJIb30BaTENCH.

B) MeToanyeckne yKazaHus:

1. I'payeBa, JI.A. OnpeneneHHblii HHTErpall: METOAUYECKHE yKa3aHUs Ul CTYACHTOB —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 — 12 c.

2. I'pauena, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH ajireOpbl M aHATUTHYECKON
reomerpun: YueOHoe mocodue. - Marautoropek: 'OY BITO «MI'TY um. I''1. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHsI 1 BeposATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

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

5. Masiuenko E.II. WccnenoBanue ¢ynkuuii u nmocrpoenue rpadukos. [Tpaktukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haunmenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UU




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

MexnyHapoaHas 6a3a MOJHOTEKCTOBBIX
»KypHaunoB Springer Journals
DNEeKTPOHHBIE pecypchbl  OUOIHOTEKU
MI'TY um. I'.'11. HocoBa
OnexTpoHHas 0a3za  MEPUOJUYECKHUX
w3manuid  East  View  Information
Wudopmannonnas cucrema - EnuHoe
OKHO _JlocTyna K HH(OPMalHOHHBIM
ITouckoBas cucrema Akamemus Google
(Google Scholar)

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

http://link.springer.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:

VY4eOHble ayJUTOPUN [Tl TPOBEACHUS 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MyJIbTHMEIMHHBIE CpEACTBA XpaHEHHs, Tepefadyn ¥ IPeACTaBICHUS
uHpopmanuu.

VY4eOHbIE ayIWTOPUHM JUIS TPOBEACHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJI M MPOMEXYTOUHOM aTTecranuu. Jlocka,
MYJbTUMEAUMHBINA TNPOEKTOp, 3KpaH, KoMIiuiekc Mmeroauueckux pa3paboTok (pa3gaTodHOro
MarepHraia U METOAMYECKUX yKa3aHHi) M\ KOMILIEKC TECTOBBIX 3alaHuil IS MOJrOTOBKU U
MPOBEICHUS TPOMEKYTOUHBIX U PYOSIKHBIX KOHTPOJICH.

[TomerieHus 1 CAMOCTOSTENLHON pabOThI yyaluxcs.

[Tepconanbhbie KoMmbroTepsl ¢ makerom MSOffice, Bixomom B HTEpHET U ¢ 10CTYIIOM
B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

[Tomemenne Ui XpaHeHMs M NPO(PUIAKTHUYECKOrO OOCTYXMBAaHUS Yy4eOHOTO
000pyT0BaHUs.

[HIkags! a5 XpaHeHUs] yueOHO-METOJMUECKOM JOKYMEHTAIMH, y4eOHOT0 000pYyA0BaHU
Y y4eOHO-HarJIJHBIX TOCOOHI.



[MPUJIOXXEHHUE 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CaMOCTOSATeIbHOM PadoThl 00yYAOINXCSI
I[Io mucummmmHe  «MartemaTuka»  OPEeIyCMOTPEHAa  aylAMTOpHas W BHeEayIUTOpHas
camocTosTelbHas paboTa 00yJarommxcs.
AynutopHas caMoCTOsITElNbHas paboTa CTYIEHTOB MpeArojaraeT peuieHue 3ahad  Ha
MPAKTUYECKHUX 3aHATHUSX.

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

PI'P Ne 1. «2y1eMeHTBI JINHEHHOM aJIre0pbl U AHAJTUTHYECKOH reOMeTPUM B MPUIOKEHUSAX K
NMPHUKJIATHBIM 32/1a4aM 100bIBaIOIIEil NPOMbIILIEHHOCTID)

3aganue Nel (ypoBeHb KOMIETEHUHMH — «3HAThb», «yMeTb»). IIpu pelmenun 3agad,
BOCHOJIb3YiiTeCh OJHMM M3 MNpHKJIaAHbIX mnakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nim ap.).

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMmu B Google
JlokyMeHTe (NpPUILIATE CCHUIKY MNpenojaBaTrejilo, B JjleMeHTe «3aaaHue» Ha
oOpa3oBaTeJIbHOM NOPTAJIE WM HA J0cKe Miro)

3amava 1. Haiinure npousBeieHre MaTpHIl

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 OIPCACIINTECIN

2 4 -1\(1 1 -1 3
2 -1 1
03 71]l2 -2 0 | -2
00 -2){1 1 -2 A
1) - e 2)

3 0 -4 01 5

5 7 9 4 0 3¢ 2 0
-2 1 6 00 1

2

4 -1 0 2 -4 3 11 3 6
0 7 2 5 10 - 1 4 6
1) 0 0 3’ 2) 0 4 7’ 3) -2 -7 2,
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 | 5) 1 2 O_
3 7 -2 5
3amaua 3. Jlana MaTpuna p _ 01 4 2 . Haiinure
1 0 2 -4
00 5 1
1) A12, 2) A24, 3) det A 4) mpumyMalTe CaMOCTOSITEIBHO OIPENeNIuTeNb 6-TO

Mopsi/iKa U TaKXKC BBIYUCIIUTE €T0.

3amaua 4. Haiinute oOpaTHbIe 4711 MaTPHIL



10 0 21 -34 52
2 7

1) (5 o)’ 2)|2 5 -1|, 3) 4=|-58 67 8.1

4 7 1 63 32 41

-1
1 IpoBepuTh, uto A4~ =E
3amaya 5. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U

6) mo hopmynam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + z = 1.

3anaua 6. Pemure cuctemsl MeTos10oM ['aycca, ykas3biBas B KaKJIOM ClIy4ae paHTd MaTpHIL

4 n ¢ B_. B OJTHOPOJHBIX CHCTEMaxX BBIMUIINATE (PyHIAMEHTAJIbHYIO CUCTEMY pEIICHUI Tawm,
I'ZI€ OHA eCTh.

2x + 4y + 3z = 5 3X + 7y - 3z = 14,
1. {—Xx + 2z = -3 2. <X + 3y + 4z = 2
6x + 5y + z = 21. 2x + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0
3. 92X 4+ 5y - 4z = 8§, 4, 3-x + 3y + z = 0,
4x + 1lly - 8z = 3. 2x + 5y + 3z = 0.
3X, +5X, +6x;, —-4x,= 0,
3.4x+53y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5. {6.4x+25y+81z=34 6. 2X, +3X,  2X, -X,= 0,
7.2X+6.2y +6.92=8.2 X, +2x, +4x, -3x,= 0,
X -8x, +7x,= 0.

3amaua 7. OmnpenenuTs TUI U TOCTPOUTH JIMHUIO Ha TUIOCKOCTU Y TTIOBEPXHOCTH B
MPOCTPAHCTBE:

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

I') Onpenenuth TUI MOBEPXHOCTH U TOCTPOUTB:
2 2 2 2 2 2

y .z Xy, 2

1. Z:4_)(2; 2. 9 4 2_5:; 3. 9 4 2_5:; 4.
X_Z y_z_iz_ X_Z—y_z_}_i 2 2
9 4 25 . 5, 9 4 25.5 XY =7

. . V4
3amaua 8. [TocTpoiiTe KpUBYIO B TIOJIIPHOM CUCTEME KOOPIMHAT IO TOYKAM ¢ ImaroMm A = —

p=4+2C0s2¢p

3aganue No2 (ypoBeHb komneTennuu «Bjaagenne» - KEHCOBBIE 3AJIAHUS aas

rpymnm)

1. Tlpemnpustue BbITyCKaeT M  BUIOB M3JEIUiA C HCNIOJIb30BaHHEM K BUIOB chipbs. Hopmbl
pacxosa ChIpbsl AJIl MPOU3BOJCTBA €IUHUIIBI MPOAYKLUHN Ka)XJA0ro BUIA JaHbl MaTpuLen



Anxk. CTouMocTh eIMHUITBI ChIphs 3amaHa Mmatpuiieid C. Haiitu 3aTpaThl Kaaoro Buia
CBIPBSI TIPU 33/IaHHOM IUIaHE BhIMycka Q W cymMMapHble 3aTpaThl Ha ChIphe. [IpencraButh
pe3ysbTaThl ¢ momonibio Marpun A, C, Q.

3701
A=|2 5 4 3 C=( 3 1 5 Q=(200 350 100).
0021

2. Nmeercs n  oTpacield MPOMBINUICHHOCTH, KaXAas U3 KOTOPBHIX NPOU3BOIHUT CBOIO
npoaykuuio. YacTs ee uaeT Ha BHYTPUIIPOU3BOJACTBEHHOE MOTPEOIEHHE JaHHON OTPAaCIIbIO

U JPYTUMHU OTpacisiMH, a apyras Y (KOHEYHbIH NPOAYKT) IpelHa3HayeHa JJs JIUYHOTO U

obmiectBeHHOro morpebnenus. [lyctb — o0mmii (BaJIOBOW) 00BEM MPOAYKIHMH 1 —i
otpaciu ( ); 00beM MpOAYKIMU 1 —H oOTpaciau, NOTpedisieMor j —it
OTpacibiO B MPOIIECCE MTPOU3BOJICTBA ( ).

B Tabnume 3amaH OajaHc 1 OTpacield MPOMBIIIICHHOCTH 33 HEKOTOPBIN

MMPOMCEIKYTOK BPEMCHHU.

[ToctpouTh MaTpUILy NPSAMBIX 3aTPaT A=(  )mxn, T KOX(PUITUEHTHI PSIMBIX 3aTpat
(o1 MPOAYKIMU 1 —i OTpaciu, UAYIIMX HA MPOU3BOACTBO €IUHUIIBI MPOIYKIUH | —i
OTpaciii) U BBISICHHUTb, SIBIISIETCS JIM OHA NIPOAYKTUBHOMN. HaliTu MaTpuily mOJHBIX 3aTpar.
Haittn — 00bEM BaJIOBOM MPOYKIIUU KaXKIOH OTPACITH, €CITM KOHSUHBIH MPOYKT JOJKCH
ObITh . YKa3aThb HEOOXOAMMBINH MPOILEHT YBETUYECHUS BAJIOBOM MPOAYKLHHU MO KaxIOH
OTpacIH.
Otpacau [otpebnenue Basnosoii Koneunsrit
1 2 3 BBIITYCK X TPOAYKT

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» odecrneynBaeT JOCTaBKY BHICO- U ayIMOKACCET C YEThIPEX CKIIAJIOB,

PACIIOJIOKCHHBIX B PA3HBIX TOYKaAX ropojia, B YCThIPEC MarasnHa. 3amac KacCeT, UMCIOIIMNXCs Ha

CKJIagax, 00BEMBI 3aKa30B Mara3uHoOB U TapI/I(I)BI Ha JOCTABKY IPCACTABJICHBI B Ta6n1/1ue.

Cxiagsl Mara3uHbl 3arachl,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxaag Nel 2 6 4 3 120
Ckmag Ne2 5 1 9 2 240
Crxitag Ne3 3 2 2 6 80
Ckiag Ne4 4 5 10 | 3 60
3akassl, Teic. mT. | 190 | 170 | 110 | 30

Omnpenenure 00bEMBI IEPEBO30K, 0OOEcIIeUnBatonie (prupMe MUHUMAaIbHBIE 3aTPaThI.




PI'P Vo2 «Memoowt ougpgpepenyuanvrnozo ucuucienus GyHKyuu 00OHOU U MHO2UX
nepemeHHbIX NPU peueHun 3a0a4 NPUKIAOHO020 XapaKmepay

3ananue Nel (3Hanust m ymenus ). [Ipu pemieHun 3agay, BOCHOJIb3yHTECh OJHUM U3
npukiaaaneix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica woau np.).

PesyabTar odopmuTe B BHAEe CKPUHIIOTOB CTPaHMIl ¢ BbluucjaeHusiMu B Google
JlokymeHTe (NPHILIATE CCHUIKY IpenojaBaTe]l0, B JjeMeHTe «3agaHHe» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WK HA J0cKe Miro)

1. Haiitu mpou3sBoHbIe 1 quddepeHraip IepBoro mopsaka
1 7C0OSX
) - 1
5x+1
2) y=(2+5x)*-3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx)¥.

2. Haiitn npon3BoaHyto QyHKIMH, 3a1aHHON HESBHO e’ —5xe* —2xy+11=0.
3.Haiit mpon3Bo/IHYI0 QyHKINH, 38 [aHHON apaMeTPUYECKH {X =3cost -5,
y =4t +5.

4. Haiftu IpoM3BOIHbBIE EPBOTO mopsiaka Gpynkimn Y = X°e%*,

d? . x=3t-t°, -
dxz GyHKIWHI: a) y= 3, 6) y=5".

o 2 o
6. Hanuinure ypaBHEHHE KacaTeNbHOM K apaboie = X —4X + 2 B Touke ¢ abeiuccoii

5. Hatigure ﬂ u
dx

x, = 0. Iocrpoiite rpaduk u KacaTeIbHYIO.
7. octpoiite rpaduk nanHoi ¢GyHkiuu. Haiinute HanOomnpliee 1 HaMMEHbIIIEe 3HAYCHUS

dymKimY Ha 3aganHoM otpeske: f(X) = 2x° —6x* —18x+7 , XE€ l 2, 2:.

1
8. Iloctpoiite rpaguk QyHKIUN Y = 3 x® — 2x°u uccnenyiiTe & Ha SKCTPEMyM.

X3

e

9. Iloctpoiite rpaduk GYHKIUU U yKaKUTE MO rpaduKy €€ aCUMIITOTHI:

10. IIpoBenuTe mMoyHOE UCCIeNOBaHHE (DYHKIIUU C IIOMOIIBIO TOCTPOSHHOTO TPEIBAPUTEIHHO
(x=1°
rpapuka y = ———.
X
11. 3aBucHUMOCTb IyTH OT BPEMEHU NPU MPSIMOJIUHEHHOM JIBUKEHUH TOUKHU 331a€TCS YpaBHEHUEM

1
S = §t3 +2t°-3,rme s — IyTh BM, a t — Bpems B ¢. Beruuciaure ee CKOpOCTh U YCKOPEHUE B

MOMEHT BpeMeHn t=4c.
DyHKIHUH HECKOJIBKHX IepeMeHHbIX:

In€=x?—y?

14y

2. HaiiTu 3HaueHUs YaCTHBIX MPOU3BOIHBIX (DYHKIIMI B 3a/1aHHOI TOUKE:
1

A) z=x" €1 B) z=In (/§+\/§’ Cl
2
u .
3. Haittu a—z,ecnn u=xy+sin(x+y).
X

1. ITocTpouTh (yHKIHIO, BBIICHUTH €€ 00JIaCTh ONpENeeHuss Z =



4. Beraucnuts npubmmkéano 4/5-e%% +2,03% .

5. Iloctpouts noBepxHOCTh. Haiftu skcTpeMymbl GyHKIMH  Z = X° +2y? —4X — 6y + 2.

6. HaiiTu skcTpemMainbHOe 3HaueHHe GyHKIUU Z = 2X+ Y —Y° —X° 1pH yclaoBuu X + 2y =1.

7. Haiiti HauOompIiee 3HaYeHUE (PYHKIIMH B 33IaHHOM 00JIacTH:

x>0 X+2y<1
A) z=x-2y+5 { y=>0 B) z=h € +y* x>0
X+y<l y >0.

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

rpyIm)

1.

5.

3aBoJ BBITYCKAET CIMYEYHbIE KOPOOKU. Pacxo/pl Ha MPOU3BOACTBO OJHOTIO KOpoOKka 1
py0, a 1eHa npoaaxu paBHa 5 py6. CKOJIbKO HYKHO NMPOU3BOAUTH KOPOOKOB, YTOOBI
npuObUb OblIa HauOomblIel, eciu t pabOTHUKOB 3aBOJla MOXKET MPOU3BOAUTH B
mecsiy N=—(t—10)*+500 kopoGKoB.

Pacxongpl Ha mMPOM3BOACTBO Y aBTOMOOMJIEH COCTaBIISIOT Q:O,5y2+y+7 MUJUTHOHOB
pyOuseit B mecsin. Ecnu mponaBaTh KaxIplii aBTOMOOMIIB 32 S ThICSY pyOIiel, To mpu
MPOJIaKe BCEX MPOU3BEACHHBIX 32 MECSI] aBTOMOOMIEH 3aBOJI MOJIYYUT JOXOM Sy, a
3apaboTaeT Ha JTOM MPHOBUTH (IOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyro
HAaNMEHBIIYI0 IIEHYy MPOJaXd S HY)KHO YCTaHOBUTH, YTOOBI 3a 3 Mecsla 3aBOJ
HOJTYYHJI IPUOBUTH 75 MUJUTMOHOB pyOeit?

B nByx obGnactsax ectb mo 20 pabounx, Ka)ablii U3 KOTOPBIX TOTOB TPYAUTHCS 1o 10
4acoB B CYTKHM Ha J00bIYE aTIOMUHUS WIKM HUKeNsA. B nepBoil obnactu onuH pabounii
3a yac nmooOwBaeT 0,2 kr amromuuus wiau 0,2 kr Hukens. Bo Bropoi oGiactu s
MOOBIUM X KT aJlFOMUHUS B JA€Hb TpeOyercs X? 4EIIOBEKO-4aCcOB TpyZda, a i 100bIYH Y
K HUKENsl B JIeHb TpeOyercs y2 4eJ0BeKO-uyacoB Tpyaa. O6e 061acTH MOCTaBISAIOT
MOOBITBI METaJUl Ha 3aBOJ, TJe JJS HYXJ MPOMBIIUIEHHOCTH MPOU3BOJUTCS CILIAB
IIOMUHUS U HUKEJS, B KOTOpOM Ha | kr amomunus npuxogutcs 1 kr Huxens. [lpu
TOM O0JacTH JOTOBAapHUBAIOTCA MEXIY COO0O BecTH MO0OBIYYy METaUIOB TaK, YTOOBI
3aBOJl MOI' TPOM3BECTH HauOoJblIee KOJIMYECTBO ciiaBa. CKOJIBKO KHUJIOTPAMMOB

CIjIaBa MPH TaKUX YCIOBUSAX €KEIHEBHO CMOYKET IIPOU3BECTH 3aBOJT?

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

© shkolkovo.net)

Pemmuth Fpa(i)I/I‘-ICCKI/IM MCTOAOM 3aaady Ha HAXOXIACHUC OINTUMAJIbHOIO 3HAYCHUSA

¢byHKIMH (T1aHa JOOBIUM MOJIE3HBIX HCKOMAEMBIX):
Z=2%+X, — min

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

3amana Tabnuia 3HauY€HWH X W Y © yKa3aH BHJ 3aBUCUMOCTH Y = f((,a,b:.

Haiigute napaMeTpel a Hu b , UCIIOJIB3Yyd MCTO HAMMCHBIIINX KBAaJPAaTOB.

f €ab =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 «MeTobl HHTEIPAJIbHOI0 MCYUCJICHNS IPH PeLIeHNH NMPUKJIATHBIX 32129
3ananue (ypoBeHb KOMIIETEHIIHM — <«3HATb», «yMeTb»). Ilpu pemenun 3amgau,
BOCHOJIb3YiiTECH OIHMM M3 NpUKJIagHbIXx makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica uau ap.).
Pe3yabrar odopMuTe B BHAE CKPHUHIIOTOB CTPaHMI ¢ BhluuciaeHusmMu B Google
JoxkymeHnTe (NMPpUILIMTE CCHUIKY TMpPenoJaBaTeil0, B JjeMeHTe «3ajlaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJie WK HA Jocke Miro)

1). Beruucinuth HeonpeaeieHHbIe MHTErPaJibl

3 4
. _
j( L X\/;+1]dx f( 2 5= ! de V2-TX sm[zx 1)
1 3/x b5 5 3+%x° 2x2_3 3 5

th X— 6 J' 2x -1 dx 7 j o

sin? x x? +2x+10

dx

2 )
5- jx@x fdx

4x +3 dx dx
e S |
8. (x-2) 9. Ixe X, 10. X(X* +1) 11. Ix +3/x +24/x

J. dx J- dx
12. cosxsin®x’ 13 (X+DVx* +2x-1.

2) BbIuuCIuTh Onpe/eseHHbIC HHTETPAIIbI

1. I(x +—)dx 2. jlnsm xdx 3. Iﬂd j 2X+5
x* +7x? +8 x* +8x? +9

3). BbIunciuTh mioniais GUrypsl, OrpaHAYEHHOM JTMHHSIME
1) 3x-y=4 y® = 6x

r =Ccos2q, Oégoﬁz

2) 6
x=2cost

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

4). BBIYMCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHOM ypaBHEHHEM

1) r= In x, V3 <x<il5.

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

3 {x=€t(005f—5inf)a w/2<t<m.

5). Beruuciuts 00beM Tej1a, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHuueHHOMN

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



PI'P Ne4 «/luddepeHunanbHbie YpaBHEHHUS

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

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMmu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenojaBarejilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJie WK HA J0cKe Miro)

1. Haiitn oOmmii uHTErpas wiau ooduiee perieHue IUpQHEpeHaIbHOI0 ypaBHEHHsI EPBOTo
nopsika (B mpuMepax T), 1) pemuTsb 3aaauy Komm):

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

, X2 +2xy-5y°
2x2 —6xy
r_ —qj 2 4 — 2
gly myomsx=sin2x o [yley=xyt g lzdx—Xerldy:O.
y(0) =-1 y® =1 X X

2. Haiitu o6ee peuienue quddepeHInanibHOoro ypaBHeHHS:
1) y"xInx=y",2) L+x?)y"+2xy’' =12x>.
y" =2sin®ycosy

y(Q) =§, y@Q=1"

4. Haiitu o6miee pemenue nuddepeHmaibHOro ypaBHEHUS (M €CITH 3a/1aHO- PEIIUTh 33a9y
Komm):

1) y"-2y'+y=xe* g y"+4y' +5y = x?

3. Haiitu pemenue 3amaun Kormm:

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®*,

"4+ y=1/sin x
oy , 8) y'=y%*,y(0)=3.
y(r12)=1,y'(x12)=nl2

5. Pemnre cucremy /1Y mepBoro mopsiaka IByMsi Cioco0amMH - MOJICTAHOBKH U METOAOM Diiiepa
y' =2Xx-5y+e'
{x' =y—6x+e™®
IMPUJIOKEHUE 2
OneHouHble cpeacrea JJid MPpoOBEACHUSA ﬂpOMe)l(yTO‘IHOﬁ aTTeCTallun

a) Ilnannpyembie pe3y1bTaThl 00y4eHUs] H OLCHOYHBIE CPEACTBA [IJIsl IPOBEACHHSA
NPOMEKYTOYHOH ATTeCTALUM:

Kon Nunukarop
HHOUKA JOCTIDKEHHUS Or1ieHOYHBIE CpE/ICTBA
TOpa KOMIIETEHIIN U

YK-1 Cnioco0eH ocyiecTBJISITh KpUTHYECKHI AaHAJIH3 NPOOJIeMHBIX CUTYAallHil HA OCHOBE
CHCTEMHOI0 N0JX0/12, BbIPA0AThIBATH CTPATErHI0 ACHCTBHI

VK-1.1 | Ananuzupyer 3HaeT BO3MOXHOCTHM NPHUKIAJHBIX CEPBUCOB M NAKETOB IS
pPOOIEMHYIO MaTEMaTHYECKOTO0  MOJACIMPOBAHHUA M  pEIIEHUsA  3aaady
CUTYALNIO KaK MPUKIIATHOTO XapakTepa CpeacTBaMu (METOoAaMH) airedpsl,

CUCTCMY, BBISABJIAA TCOMCTPUHU U MATCMATHYCCKOI'O aHaJIu3a. I[J'IH JOCTHIXXCHUA
€€ COCTaBJIAIOIINUE U | UHAUKATOpA:

CBs3U MCKAY HUMU | -3HACT OCHOBHBIC OIIPCACIICHUSA U ITOHATUSA anre6pbl, reomMeTprun
N MaTEMaTHYCCKOIO aHajlin3a, HWCIIOJb3YCMBIC JJI 0T60pa n




Kon
UHOIUKA
TOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OneHoYHBbIE CpeCTBa

00pabOTKM JaHHBIX B COOTBETCTBUHM C IIOCTAaBJICHHOM
MPUKJIAJHON 3aa4€el;

- BOCIPOM3BOAMT OCHOBHbIE MaTEMaTHYECKUE MOJIENIHU:
pacmo3HaeT MaTeMaTHIeCKUE 0ObEKThI; IOHUMACT CBS3h MEXKITY
pa3IMYHBIME MAaTeMaTUYeCKUMHU OOBEKTaMH, MO3BOJSIOUIIMU

CMOI[CJII/IpOBaTB nu peH_II/ITB 3aﬂaqy.
Ouyenounvle cpedcmea 00CmuIiceHue UHOUKAmopa:

- Pacuerno-rpaduueckue paborsl (PI'P) mo pasmemam kypca
(nmpumepnsbie BapuanTel PI'P npencrasnens: B [Ipunoxenun 1).

- Bonpocsl 111 caMOINpoBEpKU M MOATOTOBKM K 3amurte PI'P
(npencrasnensl B [Ipunoxenuu 1):

1. ®opMyIHpPOBKH OCHOBHBIX TE€OpPEM (CBOWCTB, MPU3HAKOB
M3Yy4aeMbIX MOHITHHA, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUS)
B M3y4YaeMbIX paszieniax Kypca,

2. Metoasl pacKphITUS HEONpPEAETEeHHOCTEH,
HETPEPHIBHOCTH (DYHKIIMH OJTHOW TIEPEMEHHOM,

3. Aaroput™M TpUOIMKEHHOTO BBIYUCICHUS (YHKIUU C
MTOMOIIIBIO mddepeHnuana; HaINM1CaHUs ypaBHEHUS
KacaTeJbHOW MPsAMOH (TUIOCKOCTH).

4. AITOPUTM TIOJTHOTO HCCIICIOBAaHUS () yHKITUH.

5. ANTOpuUTM HaxOXIEHHS SKCTpeMyMa (GYHKIUU OIHOU H
MHOTHUX ITIEPEMCHHBIX.

6. MeTozbl BBISICHEHUS! KJIACCOB MHTErPUPYEMBIX (YHKIIHA, a
TaK)Ke METOJIbI MHTETPUPOBAHUST OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE TPUIIOKEHUS OTIPEICTICHHBIX HHTErPAJIOB.

8. CnocoObl  BBIACHEHHSI CXOAMMOCTH  HECOOCTBEHHBIX
WHTETPAJIOB.

BBIICHCHHA

- [IpeacraButh 0630p cepBUCOB, UPPOBLIX HHCTPYMEHTOB IS
BI/I3yaJ'II/ISaHI/II/I, I/ISYLIGHI/H[ CBOfICTB, aHaJlIn3a HpI/IKJ'IaZ[HI)IX
3aja4, pemlaeMblX CpeICTBaMU JMHEHHOW anreOpel U
MaTeMaTHYECKOro aHalnu3a

— pe3ynbTar (CKpUHIIOTHI WIH ...7) IPEICTaBUTh KaK OTBET Ha
3amanne B Moodle, unu B Google nokymeHrte, wim Ha JOCKe
Miro.

YK-1.2

Kputnuecku
OLICHHUBAET
Ha/IeKHOCTb
HUCTOYHHKOB
uHpopManuy,
paboraer ¢
POTHUBOPEYNBON
nHpopmanuen u3
pa3HbIX
HCTOYHUKOB,
olpezaesnser
poOeITbl B

- UCTIOJIB3YET PECYPChl UHTEPHETA JUIsl IPOCMOTPA, TOUCKA,
oTOOpa, BU3yaJIU3allMM U aHaJIW3a JaHHBIX (OTKPBIThIE Oa3bl
TAHHBIX, IOPTaJbl U caiThl, Hamp. Poccrar, TAdviser u np.).
Oyenounvie cpedcmea 0ocmudiceHue UHOUKaAmopa.
Ilpumepnuwiit 6apuanm 3adanusn:

1) 3yunts (y3HaTh) BO3MOKHOCTH CEPBHCOB, IU(POBBIX
WHCTPYMEHTOB

1.1. 1t BU3yanu3anuu, aHaau3a NpUKIaIHbIX 3aad,
pelIaeMbIX CpeICTBAMH JIMHEHHOM U BEKTOPHOM anreOpsbl
(Hamp., TpaHcIOpTHOM 3a1aun, 3agauu JII1 — rpapuueckuit
METON),




Kon Nunuxarop
UH/INKA JOCTHOKEHUS OreHoYHbBIE cpeacTBa
Topa KOMIICTCHITHH
uHpOpMaIIny, 1.2. aust BU3yaau3aiuu, U3y9eHUs: CBOWCTB KPUBBIX U
HEoOXOoIUMOM 11 | moBepxXHOCTel 2-ro mopsiaka (Hamp., WolframAlpha u ap.)
pereHuUsI 1.3. u 1.1. (B K&XXI0M pazJiesie Kypca — sl peIieHus
poOIeMHOM KOHKPETHBIX MEXIUCIHUILTMHAPHBIX MPUKIIAJHBIX 3a/1a4)
CUTYaIlUH, U 2) Pe3ynbTatr (CKpUHIIOTHI HJIH ...7) MPEICTAaBUTh KaKk OTBET Ha
MPOEKTUPYET 3aganue B Moodle, nnu B Google mokymeHTe, Win Ha JOCKe
MIPOIIECCHI TIO X Miro.
YCTpaHEHUIO
VYK-1.3 | Pa3zpabarsiBaet u YMeer pemarts 3a1a4u MPEAMETHON 00JIacTH: BRIOUPATh METO/T
COJIepPIKATEIBHO U aJITOPUTM JUTSL PeIICHU KOHKPETHOW 3a1a4H,
apryMEHTHPYET apryMEHTHPOBATH CBOW BBIOOP; CTPOUTH MPOCTEHIITHE
CTpaTeTuIo MaTeMaTHYECKUE MOJEIH PEabHBIX MPOLECCOB M CUTYAIIHIA;
pereHuUsI IPUMEHSITh KOMIIBIOTEPHBIE MATEMATHYECKHIE TPOTPAMMBI JISI
poOIeMHOM peleHus 3a1au:

CUTYallH Ha
OCHOBE CHUCTEMHOT0
u
MEXIUCUUIUTUHAPH
Oro MOAXO/0B;
CTPOMT CLIEHapUU
peanu3anuu
CTpaTeruu,
onpenenss
BO3MOKHbBIE PUCKHU
U Ipesaras myTu
UX yCTpaHEHUS

- 00yraiaeT HaBBIKAaMHM 0TOOpa U 00pabOTKU MH(pOpPMAITUH,

- HaBBIKaMU ¥ METOAMKAMHU 00OOIICHHSI PE3yJIbTATOB PEIICHHUS
3aj]]a4 Ha OCHOBE TEOPETHUYECKUX MOJIOKCHHUN BBICIICH
MaTeMaTHKU

Ilpumepnuie 3a0anusn

3apanme 1. /I npousBoACTBa BYX BUIOB u3aenuid A u B
UCIIOJIB3YETCS] TP TUIIA TEXHOJIOTHYECKOT0 00opynoBanus. Ha
MIPOM3BOJICTBO EAMHUIBI H3JeNnus A HCHoib3yercs 3 yaca
paboTbl 00OpymOBaHMS TMEpBOrO BUIA, 4 yaca paboThHI
o0opy/soBaHUsT BTOPOrO BHJA M 5 dYacoB Haca padOThI
obopynoBanus Tperbero Buma. s eauHuIpl u3genus B —
ucnonb3yercs 6, 3 1 2 yaca COOTBETCTBEHHO.

CymiecTBYIOT OIpaHMUYEHHs] HA WCIIOIB30BaHUE O0OPYIOBAHUS
neporo Buaa — 102 wyaca B Mecsll, Ha UCIOJIb30BAaHUE
obopynmoBanus BTOporo Buaa — 91 wac B Mecan U Ha
UCIIONIb30BaHNE 00OpyaOBaHMs TpeThero Bujaa — 105 yacoB B
MecsI.

Ilena peanu3anuu eIMHULIBI TOTOBOTO M3/eusa A cOCTaBiseT 7
y.e., m3aenus B -9 y.e.

CocraBbTe MJ1aH NPOU3BOACTBA U3eauil A u B Ha mecs,
o0ecreunBaroIuii MAKCUMAJILHYIO BRIPYUKY OT UX pea3aliu.
Pemmts 3amgauy ¢ momoribto cpencts MS Excel.

. Boisicauts, Bpemsi paboThl Kakoro 000pyI0BaHUS HCUEPIIAHO
HE MOJHOCTHbIO, B KaKHUX IMpEIeNax MOXKET MEHATHCS BpeMs
UCIIOJIb30BAaHUsI BCEX TPeX BHUIOB OOOPYHAOBAHMS, YTO ObI
«IIEHHOCTbY ATOT0 pecypca 0CTaBallach MPEKHEN.

B kakux npenenax MOXXHO U3MEHATH IIEHBI TOTOBBIX ITPOTYKTOB
A u B, 4T0 OBI MJ1aH UX MPOU3BOCTBA OCTAJICS IPEIKHUM.
[TpoBepuTh 11€51€C000pa3HOCTD BBEJACHUS B IJIaH TPOU3BOCTBA
emie oaHoro uznaenus C, ¢ 3arpaTaMu Ha €IUHULLY IPOAYKIIMH 2,
3, 5 yacoB paboThl 000pyAOBaHUS IEPBOTO, BTOPOT'O U TPETHETO
BUJIOB COOTBETCTBEHHO, €CIIU 1I€HA Pealln3alii COCTABUT & y.€.
3aganue 2. PeminTs TpaHCTIOPTHYIO 3a/1a4y 110 IEPEBO3KE MecKa
C TpeX KapbepoB Ha YETHIPE CTPOUTEIIbHBIE IUIOMAIKU. B neHb




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

Kaxapli kapbep npousBoaut 120, 80 m 100 ToHH mecka, Ha
cTpoiutonmanku tpedyercs 85, 65, 90 u 60 TOHH
COOTBETCTBEHHO. 3BECTHBI pacCTOSHUSA MEXIy 3aBOJaMU U
IJIOIIAIKAMH B KUJIOMETPaX:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenurs ONTUMAaJIbHBIN IU1aH IIEPEBO30K,

MUHUMM3HPYIOUTHA 00N KHIOMETPaK IEPEBO30K.

3apanue 3. [Ipu nocTpoeHUM BUCSIYETO MOCTA YEPE3 PEUKY
«Tuxas» ¥ BbISICHEHUU HAJICKHOCTH COOPYKEHUS, CTYICHTHI
CTpOHOTpsAa CTOJNIKHYJIUCH C PELICHUEM CIEAYIOLIEH 3a1auu:
Tpoc, noABeIIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOMW BBICOTE,
uMmeeT Gpopmy Ayru mapadossl. PaccrosiHue Mexay TOUKaMu
KperieHus paBHo 24 M. 'myOuna nporuda Tpoca Ha
paccTostHuU 3 M OT TOUKM KperuieHus paBHa 40 cm. Onpenenutsb
rIyOnHy nporuda Tpoca MmocepeMHe MKy KPETUICHUSIMHU.

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

2. [IpoBeneHNsI MPOMEKYTOYHOM aTTEeCTALIUMA

HpOMe)KYTOLIHaSI arrecraguda I10 IOUCIUIIJIINHE «BI)ICIHaH MareMaTukKa» HpOBOIII/ITCH B
dopMe dK3aMeHA M BKIIOYACT TEOPETUYECKHE BOMPOCHI, MO3BOJIIONINE OIEHUTH YPOBEHb
}’CBOGHI/UI O6yT-IaIOHII/IMI/IC$I 3H8,HI/Iﬁ, nu HpaKTI/I‘-IeCKI/Ie 3aJaHusi, BBIABIIAIOIINE CTCIICHDb
c(hOpMUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCS B (hOpME IK3aMEHa.

OK3aMeH 10 JaHHOW JUCHMIUIMHE MPOBOAUTCA B YCTHOH (opMe IO 3K3aMEHAllMOHHBIM
Ouneram, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3aJlaHKe.

IToxa3aTen U KpUTepPHHU OLlEHMBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIMYHO» — OOydJaroluicsi JEMOHCTPUPYET BBICOKUH  YpOBEHb
chopMupoBaHHOCTH KomriereHIuu YK-1, BcecTopoHHee, cucTeMaTH4eckoe U IriIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HaHUSIMHM, YMEHUSMHU, IPUMEHSIET UX B CUTYalUsIX MOBBILIEHHON CII0)KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JEeMOHCTPUPYET CPeAHUN YPOBEHb CHOPMUPOBAHHOCTH
komneTeHIIMM YK-1: OCHOBHbBIE 3HaHMSI, YMEHUS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIbHbIC
OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS TP AaHATMUTUYECKUX OTlepalusiX, IepeHoce 3HAaHUN U yMEHU I
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOUIUIICS TEMOHCTPUPYET MOPOTrOBBIA YpOBEHb
chopMupoBaHHOCTH KomrieTeHIMM YK-1: B X0/1€ KOHTPOJBHBIX MEPOIPHUITHH IOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, yYMEHHH, HaBBIKOB, OOy4aromuiucs
UCIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSMU M YMEHUSIMU IPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIIEHKY «HeY/0BJIeTBOPUTEIbLHO» — 00YJaIONUiCs TeMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHaja, JOIMyCKaeT CyIIeCTBEHHbIe OMIMOKHM, HE MOXET II0Ka3aTh
MHTEJJIEKTyaJIbHbIe HABBIKM PEIICHUS MPOCTHIX 33a4 WM HE MOXET MOKa3aTh 3HAHUS JlaXkKe Ha
YPOBHE BOCTIPOU3BEACHUS M O0BSICHEHUS HHPOPMAIIUH.






