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PaGouas mporpamma cocrarena ma ocmope ®I'OC BO - cremmaturer o
cneunanbrocty 21.05.04 Foproe aeno (npukas MunoGprayku Poccuu ot 12.08.2020 r. No 987)

PaGouasi nporpamma paccmotpena u onobpena Ha 3aceqaHum kadenpe! [Tpuxiannoii

MaTeMaTHKi U MHPOPMATHKH
09.02.2024. npotokon Ne 6
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM ToJTy Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 H”HGOPMATUKU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu  ocBOEHMSI JTUCHMIUIMHBI «MareMaTuka» SBISETCS NPUBUTHE HaBBIKOB
UCIIOJIb30BAHUS 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 PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Jia u3ydeHus TUCHUIUIMHBI HEOOXOIWMBbI 3HAHHUS W yMEHHUSA, CHOPMHUPOBAHHBLIE B
pe3ynabTaTe M3ydeHHH TUCHMIUIMH: «AnreOpa W Hayana aHanmszay, «['‘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

AHann3 TaHHBIX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynbraTte 0cBO€HHUS TUCHMILIMHBI (MOAyns) «Beiciias MmareMaTHKay 00ydaronuiics
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 orieHnBaeT HaJeKHOCTh HCTOYHUKOB HH(POpMaINH, paboTaeT ¢

NPOTHUBOPEYNBON HH(pOpMaNMell W3 pa3HBIX HCTOYHUKOB, OIpEeIsieT
npobensl B wHGOPMAIMKM, HEOOXOAUMOW IS PEMICHUS TPOOIeMHOM
CUTYAllUH, U TPOEKTUPYET MPOLIECCHI [0 UX YCTPAHECHHUIO

YK-1.3 Pa3pabatbiBaeT M conep)kaTeinbHO apryMEHTHPYET CTpPATETHi0 pelleHus
NpoOJEMHON CUTyallud Ha OCHOBE CHCTEMHOIO 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 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJl. 9acoB;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocCToOsTebHAs paboTa — 68,2 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | XoHTaKTHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
S 3 © | caMOCTOSITENBHOM | ycleBaeMOCTH U
JUCLUTUTAHBI 5 £ 6 . | komnerenunu
O 5 g £ paboTs MIPOMEKYTOYHOM
nmab. | mpakT. 3
Jlek. P 'S aTTecTalyH
3aH. 3aH. | &
1. DneMeHTHI JTMHEHHO# anreOpsl
1.1 Jluneiinas anreOpa:
. MOATOTOBKA K
Marpumpl U gedcTBUS Hax
MPaKTUIECKUM
HUMH. Onpeapenurenu
3aHATHSM,
KBAJIPaTHBIX MAaTpUI, PaHT
6 CaMOCTOSITEIIbHOE ayIuTopHas VK-1.1
MaTpHIBL, ooparHai H3y4YCHHE KOHTPOJIbHASI T
MaTpHIIa. Meroasl| 1 6 2 2 6 AKP) Nel VK-1.2,
CIICHHS cucTteM JHTCPATYPBI, padora ( ) Ne YK-1.3
periet BeimonHerne PI'P PI'P Nel '
JMHEHHBIX anreOpandecKux
. Nel «Matpuupl.
YpaBHEHHUI. Teopema
Onpenenurend.
Kponekepa-Karemmm.
Cucrembn»
OnHOPOIHBIE CUCTEMBI.
Wroro no pazneny 6 2 2
2. BBenenue B MaTeMaTH4YECKUI
aHau3
- MOJITOTOBKA K
PAKTHIECKOMY
2.1 IIpenen i 3aHSATHIO, VK-1.1,
HenpepbIBHOCT  QyHKIuU| 1 2 4 14,2 | - cocraBieHue TECTHPOBAHHE YK-1.2,
OJIHOM TIepeMEHHOM yueOHOI KapThl VK-1.3
«Bpruncnenue
MPeIeTIOB)»
Wroro no pazaeny 2 4 14,2
3. Juddepennmansaoe
ucuuciieHne (QYHKIUU OJHOH M
MHOTHUX IIEPEMEHHBIX
3.1 OnpeneneHue
. - MOJITOTOBKA K
MPOU3BOJHOW (YHKIUH B
MPAKTHIECKUM
touke. [uddepenunan, ero
N 3aHATHSM,
TEOMETPHIECKUN CMBICII VK-1.1,
. - BeinostHeHue PI'P PI'P Ne2;
TI'eomerpuueckuit ul 1 2 2 12,2 YK-1.2,
N Ne 2 TECTUPOBaHUE
MEXaHIYECKUI CMBICIT VK-1.3
N «Inddepenunans
MIPOU3BOJHOM. [IpaBuna
HOE HCUHCIICHHE
U epeHIInpOBaAHUS u ®OIT u GHIT"

Ta6J'II/II_[a TMPOU3BOJAHBIX.




3.2 ITpousBoHbIC "
quddepeHnuansl  BBICHIMX

- IOAT'OTOBKA K

nopsakoB. OCH. TeopeMbl MPAKTUYECKOMY YK-1.1,
JTuQQepeHInaIbHOro 2 2 1 3aHATHIO, PI'P No2 VK-1.2,
HCYHCIIEHHS. Dopmyna - BeInosiHeHue PI'P YK-1.3
Teitnopa. [IpaBuno Ne2
Jlonurans
3.3 ITpumeHeHE - HOAFOTOBKA K
MIPOU3BOJHOM u
ILII/)I bepenmmana: pu MPaKTUYECKOMY YK-1.1,
e e LOBARMI (1) KU B 4 12 2 3aHATHIO, PT'P No2 VK-1.2,
BLIchZJ[IeHHH YHI - BeinosiHenue PT'P VK-1.3
NPpUONTMKEHHBIX 3HAUCHUH Ne2
3.4 Tuddepenuuponanue
OHII: mnoHATHE YacTHBIX - Hazi;f;i?; VK-1.1
MIPOU3BOIHBIX, ITOJTHOTO 2 6 2 P SAHSITHIO y - PT'P Ne2, YK-l.Zl
muddepennunana, > - TECTUPOBaHUE .
SKCTpEMYM OHIT - BeinosiHeHue PI'P YK-1.3
3JIEMEHTHI TEOPHH MO Ne2
Wroro no pasneny 10 22 17,2
4. VHrerpanbHOe HCUUCIIECHUE
(YHKIMU OTHOHN TepeMeHHO
4.1 IlepBooOpasHas ~ MOAITOTOBKA K
F— MPaKTUYECKOMY
. 3aHATHIO,
HeonpeneneHHELd - BpInoyiHeHue PI'P VK-1.1,
HMHTErpall U €ro OCHOBHBIE 2 2 4 Ne3 - PT'P Ne3; VK-1.2
CBOICTBA. Tabmnuma " - TECTHPOBaHHE )
O— «HeomnpeneneHHsl VK-1.3
i, oTIpe/ieNeHHbII
HMHTETPAJIOB OT OCHOBHBIX .
AJIEMEHTapHBIX (QyHKIMH u necobeTBeHbIi
UHTErpa»
4.2  OCHOBHBIE  METOJIBI HONFOTOBKA K
UHTETPUPOBaHUS. MeTobl A
HETNOCPEICTBEHHOTO 2 2 2 Hpa;THl;qTeHCSOMy - PI'P Ne3; zijé‘
UHTETPUPOBAHMSL. ) BbInonHeHI/lé prp| - Tectuposanne YK-l' 3‘
HuTterpupoBanre 3aMeHOH No3 '
TIEPEMEHHON U MO YacTsIM B
-TIOATOTOBKA K
4.3 OcCHOBHBIE  METOHBI MIPaKTUYECKOMY -PI'P N3 YK-1.1,
WHTETPUPOBAHUSI. 2 0,5 4 3aHATHIO, - recTH OB_aP’II/Ie VK-1.2,
Huterpuposanue apobeit - BeInosiHeHue PI'P P VK-1.3
Ne3
4.4  OCHOBHBIE  METOJIBI - HOATOTOBKA K
HUHTETpPUPOBAHUS. i
WNuTerpuposanue 2 1 6 P a;THPEZC}ﬁ()My - PT'P Ne3; zi-iél
Eg?gii‘;ﬁzgﬂ:f;““x " - BeimonHenue PIP| ~ TECTIPOBAMIE VK-1.3
BBIPAXKEHHI Ne3
45 OnpeneneHHbIi - HOMFOTOBKA K
MHTerpa. Popwyra I aKiI/IqGCKOM VK-1.1
Hyrorona-Jleiibuura. 2 05 84 p SAHSITHIO y - PI'P Ne3; YK-1-2’
S:;)ic;;;('mwm Mertonet - BhImoHenne PIP| ~ TECTHPOBANHE YK-1.3
IIpunoxenus. Ne3
4.6 Hecob6cTBeHHbIC - MOATOTOBKA K
MPAKTHYECKOMY . YK-1.1,
UHTErpasibl.  AOCONIOTHAsS 2 05 64 SAHSITHIO - PI'P Ne3; VK-1.2
zignﬁxgzz: [Ipuznaku - Bomonnenue Prp| - TeCTHPOBaHHE VK-1.3
s : No3
Uroro no pazaeny 12 6,5 30,8




5. OOBIKHOBEHHBIE
JuddepeHanbable  ypaBHEHUS
Oonay): AY 1l-ro u BeICHIHX
nopsaaKoB. OCHOBHBIC HOHSTUS,
Metonsl permenns. Cucremsr Y
HIEPBOI'0 MOPSIIKA.

5.1 OOBIKHOBEHHBIE

U depeHInaIbHbIC - IOJITOTOBKA K

ypaBHenuss (OAY): AY MPAaKTUYECKOMY - PI'P Nod: YK-1.1,
1-ro u BeICHIMX TOPSAKOB.| 1 6 15 4 3aHATHIO, - VK-1.2,
OCHOBHEBIE MTOHSTHS, - Bemonnenne PIP| ~ TECTHPOBAHHC VK-1.3
METOJIbI peuieHus. Ned

Cucrembl 1Y  mepBoro

HUroro no pasaeny 6 15 4

Hroro 3a cemecTp 36 36 |682 9K3aMeH

HToro mo quCHUILIMHE 36 36 68,2 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunuonusie obOpa3oBaTelbHble TexHoJoruu. OpraHuzaius 00pa30BaTEIHLHOIO
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
Xapaxrep.

®opmbl y4eOHBIX 3aHATHI:

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

- IPAKTUYECKOE 3aHSTHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U HABBIKOB 10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruu mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C ITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHLEMIMM, YCTAHOBJIEHHUE L€ U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB U METOJUK PEIICHUS
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
BIIJICHUSI.

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
ABJIsieTCs yueOHast KapTa [0 MOIYJI0 Hateil 00pa3oBaTeIbHON MPOrpaMMBl.

TBOpYECKHIT MPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEIbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (mpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalbHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemarsb ...» 1
T.IL

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 CpPEACTB paboTel ¢ wHopmManue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 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. llunayes, B. C. Beicmas maremaruka : yaeOnuk / B. C. IllunaueB. — Mocksa :
NHOPA-M, 2024. — 479 c. — (Beiciee oOpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - TekcT : anekTpoHHbIH. - URL:



https://znanium.com/catalog/product/2085943  (mata ooOpamenusi: 02.04.2024). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.

2. Maremaruka : yueonoe nocodue / 0. M. anunos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. XXyp6enko, I'. A. Hukonopoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bsicmiee oOpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3neKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (marta ob6pamenus: 02.04.2024). — Pesxum
JIOCTYTIA: IO TIOIHCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Marematuka B mpumepax M 3amadax . yde0. mocobue / O.M. ertspesa, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. Huxonona, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bricmee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcrt
anekTponHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpamieHus:
02.04.2024). — Pexxum A0CTyIIA: 10 MOAMUCKE.

2. ®uxrtenroubil, I'. M. OCHOBBI MATEMaTHUYECKOTO aHaIM3a : yueOHHUK : B 2 yacTsax / I'. M.
Ouxrtenronsll. — 11-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN  978-5-8114-0190-1. —  Tekcr: onekrponHsiii //  Jlanp
3JIeKTpOHHO-0MOnoTeunas cuctema. — URL: https://e.lanbook.com/book/112051  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: it aBTOPU3. [OJIb30BATEICH.

3. ®uxtenrousil, I'. M. OCHOBBI MAaTEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
O®uxrtenronsll. — 10-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. .]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsiii // Jlaub
ANEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 11 aBTOPU3. [TOJIH30BATEIICH.

4. llumayes, B. C. 3amaynuk mo BeICIIeH MaremaTthke . yueOHoe mocobue / B. C.
[lumaueB. — 10-e wusnm., crep. — MockBa . MHOPA-M, 2024. — 304 c¢. — (Bricuiee
obpazomanme). - ISBN 978-5-16-010071-5. - Tekctr : omekrponnbri. - URL:
https://znanium.com/catalog/product/2124772  (mata o6pamenus: 02.04.2024). — Pexum

TTOCTVUTTIA® TTO TINTITTACK A

B) MeToauyeckue ykasaHus:

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

2. I'pauesa, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH ayireOpbl M aHATMTUYECKON
reomerpun: YuebHoe mocodue. - Marautoropek: 'OY BITO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.

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

4. Masuenko, E.II. IlpowsBognas wu muddepenmuan ¢yakuun. I[IpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010. — 38 c.

5. Masiuenko E.II. WccnenoBanue ¢ynkuuit m mocrpoenue rpadukos. [IpakTukym. —
Marnutoropck: 'OV BITIO «MI'TY um. I'.'1. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eCTBUS TUIEH3UN
MS Off'lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip CcB000JIHO pactpoctpansemoe [10 0ECCPOYHO

FAR Manager cBoOoHO pacrpoctpansemoe [10 OCeCCPOUHO



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

[MouckoBas cuctema Akanemus Google (Google
Scholar)
DneKkTpoHHas 0a3a MmepuoandecKux nu3mnanuii East
View Information Services, OO0 «MBUC»
DJIeKTpOHHbIC. pecypert Gubmiorexu MITY m. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
MexaynapoaHas 0a3za MOJTHOTEKCTOBBIX
JKypHAJIOB Springer Journals

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

URL: https://scholar.google.ru

https://dlib.eastview.com/

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCHUIUINHBI BKIIIOUAET:

VY4eOHble ayJUTOPUN JUIsl IPOBEACHUSI 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MyJIbTUMEIMHHBIE CpEACTBA XpAHEHWs, Tepenayd W  pPeACTaBICHUS
uHpopmanuu.

VY4deOHblE ayOWTOpUU I TPOBEACHUS MPAKTHYECKUX 3aHATUH, TPYNIOBBIX U
UH/IMBU/YaJIbHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJISL U MPOMEXKYTOUHOH arrectauuu. Jlocka,
MYJbTUMEAUMHBIA MPOEKTOp, 3KpaH, Komiuiekc Meroanueckux pa3paboTok (pa3gaTOdHOro
MarepHraia U METOJNYCCKHX yKa3aHHUi) M\WJIM KOMIUIEKC TECTOBBIX 3aJaHUl ISl HOATOTOBKH H
MPOBEICHUS TPOMEKYTOUHBIX U PYOCIKHBIX KOHTPOJICH.

[TomerieHus 1t CAaMOCTOSTENILHON pabOThI yyaruxcs.

[Mepconanbhbie kKomibloTepsbl ¢ TakeroM MSOffice, BeixomoM B HTEpHET 1 ¢ 10CTYIOM
B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[Tomemenne st XpaHeHHss W NPOPHUIAKTHYECKOTO OOCIY)KMBAaHUS — Y4eOHOTO
000pyIOBaHUS.

kader mus xpaHeHus: yueOHO-METOAMYECKON TOKYMEHTAIINH, YI1eOHOTO 000pyT0BaHuUs
¥ y4eOHO-HaTJISTHBIX TOCOOH.

[NPMJIOXEHUE 1
YueOHO-MeTOANYEeCKOEe 00ecTIeYeHre CaMOCTOAITEIbHOM PadoThl 00y4aromuxcs
Ilo mucnmmummee «MartemaTuka»  OPEeIyCMOTpPEHAa  ayAMTOpHas W BHEAyJUTOpHas
caMocCToOsTeNIbHas paboTa 00ydJaronMxcs.
AynuTopHas CcaMOCTOsTENbHAas padoTa CTYAEHTOB IpEANoiaraeT pelleHne 3ajad  Ha
IIPAKTUYECKUX 3aHATHUAX.

Ilpumepnvie sapuanmul pacuemmuo-zpaguueckux paoom (PI'P):

PI'P Ne 1. «QJieMeHTBI JIMHEHHOH aJare0pbl H AHATUTHYECKOH reOMeTPHUH B NPHJIOKEHUSIX K
NPUKJIAIHBIM 32/1a4aM 100bIBAIOLIEil MPOMBIILIICEHHOCTID)

3ananue Nel (ypoBeHb KOMIETEHHHH — «3HATh», «yMeTb»). Ilpum pemenum 3axau,
BOCHOJIb3YiiTECH OIHMM W3 NpUKJIagHbIXx makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nwiam ap.).

PesynbraTr opopMuTe B BHAE CKPHHIIOTOB CTPAaHMIl ¢ BbluucjeHussMu B Google
JlokymeHTe (NpHILIMTE CCHUIKY IpenojaBaTeNlo, B JjJeMeHTe «3agaHue» Ha
o0pa3oBaTe/IbHOM NOPTAaJe WK HA Jocke Miro)

3anava 1. Haliqute npousBeeHre MaTpHIl
2 4 -1)(1 1 -1 3

2 -1 1
0 3 7112 -2 0 ( J-—Z

00 -2Jl1 1 =2 > 0 -6
1) B 2


https://scholar.google.ru/
https://dlib.eastview.com/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/

0

10
! , 5 \” ,
.(— 3} (2 —1)(2 3 4}
0 4) 6) 0 3/)l1 -1 1

3agayva 2. BerunciuTe onpenenuTenu

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 0 3, 2) 0 4 7, 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 10 2
2) 2 -7 2 | 5) 1 2 0.
3 7 -2
3amaya 3. Jlana MaTpuna p _ 01 4 . Haitmure
10 2 -4
00 5 1
1) A12, 2) A24, 3) det A 4) mpugyMalTe CaMOCTOSITEIBHO OIPENeNIUTeNb 6-TO
HOPSIIKA M TAKXKE BBIYUCIUTE €TO.
3anaua 4. Haitnute oOpaTHbIe A1 MaTPUIL
5 7 10 0 21 -34 52
1) (5 Oj, 2) |2 5 -1], 3) A=|-58 6.7 8.1
4 7 1 6.3 32 41

-1

¥l IPOBEPHTH, uTo A4~ =E
3anava 5. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
6) no ¢popmynam Kpamepa.

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

3a;laqa 6. Pemure cucTeMsl METOJO0M Faycca, YKa3bIBas B KAKAOM CJIy4ac paHI' MaTpUIL

A u (Al B) B OIHOPOJHBIX CHUCTCMAX BBIITHUIIUTC (I)YH,[[aMGHTaJ'ILHy}O CUCTCMY peI_I_ICHI/Iﬁ TaMm,
1€ OHa €CTh.

2x + 4y + 3z = 5 X + 7y - 3z = 14,
1. {—Xx + 2z = -3, 2. <X + 3y + 4z = 2
6x + S5y + z = 2L 2Xx + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0
3. 42X + 5y - 4z = 38§, 4, <—-x + 3y + z = 0,
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.




3X, +5x, +6x; —-4x,= 0,

3.4X+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,

5. 16.4x+25y+8.12=34 6. 2X, +3X, 2%, -X,= 0,
7.2X+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,

X -8x, +7x,= 0.

3agaua 7. OnpenenuTts TUII U IOCTPOUTH JIMHUIO HA TNIOCKOCTH U IIOBEPXHOCTH B
IIPOCTPAHCTBE:!

A)XZ —9y? +2x+18y+73=0

B)2X2 +3y? —4x+6y-7=0

B)y2 —4x—2y-3=0

I') Onpenenuth TUI NOBEPXHOCTH U TOCTPOUTD:

1.

X2

9

X2 y2 ZZ X2 y2 ZZ

z=4-x* o 9 a'® . 3 9 4 25 . a4
'zt xX_y .,z 22
4 25 : 5. 9 4 25:6. X"-y =z

. . V4
3anauya 8. IlocTpoiiTe KpUBYIO B MOJIAPHOM CUCTEME KOOPIMHAT IO TOYKaM C IIaroM Ae@ = 3

p=4+2c0s2¢

3aganne No2 (ypoBeHb KoMneTeHIHMn «Biaagenne» - KEHCOBBIE 3AJIAHUS nas
rpymnm)

1.

[TpennpusiTie BHIMyCKaeT m  BUAOB U3AEIHH ¢ UCTIONb30BaHUEM K BHJIOB ChIpbsi. HOpMBI
pacxona ChIpbsl Ul IPOU3BOACTBA €IMHMIIBI ITPOJYKIUHA KaKJI0rO BHJA JAaHbl MaTpULEH
Anxk. CrouMmocTs equHMIBI ChIpbs 3anaHa Matpuueid C. Haiftu 3aTparel kaxaoro Buaa
CBIpBSl NP 33/IaHHOM IUIaHE BbIycka (Q U cyMMapHble 3aTpaThl Ha chiphe. [IpencraButh
pe3yabTaThl ¢ moMotibio Matpuil A, C, Q.

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

Nmeercss n  oTpaciell NPOMBIIUIEHHOCTH, KaXKJas M3 KOTOPBIX NPOU3BOJIUT CBOIO
npoayKIuio. YacTb ee ueT Ha BHYTPUIIPOU3BOJCTBEHHOE MOTPEOIeHHE TaHHON OTPacCIIbIO
U JPYIrUMU OTpaciisiMH, a Jipyrasg Y (KOHEUYHBIH MPOAYKT) MpeaHa3HaueHa JUIsl JIMYHOTO U
oOuiectBeHHoro mnorpebienus. Ilycte x; — oOumii (BanoBoil) oO0beM mponykuuu 1 —i
orpactu (i = 1,n); x; j — 00beM mnpoaykuuu i —i orpaciM, TOTpeOnseMon j —¥i
0TpaciIbio B mporecce mponssoacTea (i = 1,1, j = 1,n).

B Ttabnume 3aman OamaHc n  oTpacieidl MPOMBIIUIEHHOCTH 3a HEKOTOPBI
MIPOMEXKYTOK BPEMEHHU.
[TocTpouTh MaTpuIly NPAMBIX 3aTPAT A=(Q;;)mxn, TA€ A;j — KOID(HUIMEHTHI MPSAMBIX 3aTpaT
(oM MPOAYKIMH 1 — OTpaciu, WAYMKX Ha MPOU3BOJCTBO €JUHULBI MPOAYKIUUN | —i
OTpaciv) U BBIACHUTH, SIBJISIETCS JIM OHA MPOAYKTUBHOW. HaliTu MaTpuIily NOJTHBIX 3aTpar.
Haiitn X; — 00beM BaJIOBOHM MPOIYKITUN KAXKIOW OTPACITH, €CIIM KOHEYHBIM MTPOIYKT JOHKEH
ObITh Y;. YKa3aTb HEOOXOAWMBIA MPOIEHT YBETUYEHHUS BAJOBOW MPOAYKLUHUHU MO KaxIOH

OTpacIIH.
| Otpacnu | IMoTpebnenue | Banosoii | KoneuHslit |




1 2 3 BBIITYCK X OpoaykT 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. (DI/IpMa «Coro3» obecrieunBaeT AO0CTaBKYy BUACO- U ayAUOKaCCET C tICTI)IpéX CKJIaao0B,
PacCIoJIOKECHHBIX B PAa3HBIX TOYKAaX ropojia, B YCThIPC Mara3smHa. 3amnac KacceT, UMCIOIINXCs Ha
CKJIaaax, 00BEMEBI 3aKa30B Mara3uHoB U TapI/I(l)I)I Ha DOCTAaBKY MMPCACTABJICHLI B Ta6J'II/ILIe.

CxItaapl Mara3uHesl 3armachol,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxaag Nel 2 6 4 3 120
Ckitag Ne2 5 1 9 2 240
Cxuag Ne3 3 2 2 6 80
Cxiag Ned 4 5 10| 3 60
3akaspl, Thic. miT. | 190 | 170 | 110 | 30

Omnpenenure 00BEMBI IEPEBO30K, 0OecreunBaroie GrupMe MUHIMAIIbHBIE 3aTPAThI.



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

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

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBare/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WK HA J0cKe Miro)

1. Haiitu npousBoanbie u quddepeHinansl NepBoro nopsaka
1) y _ [COSX

V= 5Xx+1
2) y=(2+5x)*—3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx),
2. Haifttu mpou3Boanyto GyHKIMH, 33JaHHON HESBHO e’ —5xe* —2xy +11=0.
3.Haiitu npou3BoaHyt0 (YHKIUY, 3aJaHHON apaMETPUUYECKU {X =3cost -5,

y=4t° +5.

4. Haittu npou3Bo/iHbIE IEPBOrO Nopsiaka QyHKIMH Y = x’e*.

d? . x=3t-t° -
dxg GbyHKIHH: a) y=3t?; 0) y:5f

~ 2 9
6. Hanmimre ypaBHEHHE KacaTellbHOI K mapadoie ) = X" —4X + 2 B Touke ¢ abermccoii

5. Hatigure d—y u
dx

x, =0. Hocrpoiite rpaduk u KacaTeIbHYIO.
7. Ioctpoiite rpaduk nanHoi ¢hyHkimu. Haiinnte HanOomnpliee U HaMMEHbIIIEe 3HAYCHUS

(byHkimn na samanHoM otpeske: T(X)=2x° —6X° —18x+7, xe[-2;2].

1
8. IToctpoiite rpaduk GpyHKIMU Y = 3 x® — 22X’ u uccnenyiite eé Ha FKCTPEMYM.

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

10. IIpoBenuTe moyHOE MCCeNOBaHHE (DYHKIIMU C TIOMOIIBIO TIOCTPOSHHOTO NPEABAPUTEIHEHO

12
rpadukay = % .
X

11. 3aBuCUMOCTb IyTH OT BPEMEHU NPU MPSIMOJUHEHHOM JIBUKEHUH TOUKHU 33/1a€TCS ypaBHEHHEM
1
S= §t3 +2t*-3,roe s —myTbBM,a t — Bpems B c. Belunciure ee CKOPOCTh M YCKOPEHHE B

MOMEHT BpeMeHn t =4c.
@OyHKINU HECKOJIbKHUX NepeMeHHbIX:

Inf1—x2 - y? .

1-\y

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

A) z=x' (11) B) z=In(Vx +y) &),
2
3. Haiitm a—l:,ecnn u=xy+sin(x+y).
X

1. [Toctpouts (hyHKIMIO, BEISICHUTH €€ 001acTh OMpeAeNeHuss Z =



4. BeraucnuTh NpUOIIKEHHO \/5-80‘02 +2,03%.

5. Iloctpouts noBepxHOCTh. Haiftu skcTpeMymbl QyHKImE 2 =X> + 2y —4X —6Y + 2.

6. Haiitn skcTpemanbHoe 3HaueHne QyHKIMH Z = 2X+ Y —Yy> —X° npu ycinosuu X+ 2y =1.

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

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

3aganne No2 (ypoBeHb KoMneTeHunn «siaagenne» - 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 MPOU3BOAUTH KOPOOKOB, YTOOBI
npuObUb ObUTa HauOombIIeH, eciu t pabOTHUKOB 3aBOJla MOXKET IMPOU3BOAUTH B
MeCSIII N=—(t—10)2+500 KOpPOOKOB.

Pacxongpl Ha mMPOM3BOACTBO Y aBTOMOOMJIEH COCTaBIISIOT Q:O,5y2+y+7 MUJUTHOHOB
pyOuseit B mecsin. Ecnu mponaBaTh Kaxabplidi aBTOMOOWIIB 3a S ThICS4Y 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
NOJIy4nJI IPUOBLIL 75 MUJUIMOHOB pyOeit?

B nByx obGnactsax ectb mo 20 pabounx, Ka)ablii U3 KOTOPBIX TOTOB TPYAUTHCS 1o 10
4acoB B CYTKHM Ha J00bIYE aJIOMUHUS WM HUKeNsA. B nepBoil obnactu onuH pabouunii
3a yac goOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo BTopoii obmactu ans
JOOBIYM X KI' aJIIOMHHHUSA B I€Hb TpeOyeTcst x? YeTOBEKO-4aCOB TpyZa, a Ui 100bIYU y
KI' HHUKENs B JIeHb TpeOyercs y2 4eJ0BeKO-uyacoB Tpyaa. O6e 061acTu MOCTaBISAIOT
JOOBITBIA METaJl Ha 3aBOJ, I/l A HYXJ MPOMBIIIICHHOCTH MPOU3BOJUTCS CIUIAB
QITIOMUHUSI U HUKEIS, B KOTOPOM Ha | Kr amomuHus npuxonutcs 1 kr Hukens. [Ipu
ATOM O0JacCTH JOTOBapHUBAIOTCA MEXIY CO0O0i BeCTH JOOBIYY 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)

Pemmuts l"pa(i)I/I‘-IeCKI/IM MCTOJAOM 3aaady Ha HAXOXIACHUC OINTUMAJIbHOTO 3HA4YCHUSA

byHKIMH (T1aHa JOOBIUM MOJIE3HBIX UCKOIAEMBbIX ):
Z=2X,+X, = min

X, + X, <12
2%, — X, <12
2%, —X, 20
2X, + X, 24
X, >0

3amana Tabnuia 3HaUYGHWH X M Y W yKa3aH BUJ 3aBUCHUMOCTH Y = f(x,a,b).

Haiigute napamerpel 8 u D, HCIONIB3YsI METO] HAMMEHBIIINX KBAIPATOB.

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 «MeToabl HHTEIrPaJabHOI0 HCYUCJICHNS NIPH PelieHUH NPUKJIAAHBIX 3a1aD)
3ananue (ypoBeHb KOMIIETEHIIHM — <«3HATb», «yMeTb»). Ilpu pemenun 3amgau,
BOCHOJIb3YiiTECH OIHMM M3 NpUKIagHbIx makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica uau ap.).
Pe3yabTar odopmMuTe B BHAE CKPMHIIOTOB CTPaHUIl ¢ BbluncjieHusimu B Google
JoxkymeHnTe (NMPpUILIMTE CCHUIKY TMpPenoJaBaTeil0, B JjeMeHTe «3ajlaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJie WK HA Jocke Miro)

1). Beruncnuth HeonpeeeHHbIE HHTErPaIbl

3 4
j R L i / \/ﬁ_sm(ZX 1}
3Wx 5 3+ 2Jx?_3 3. 5
ctg’x -6 2x —1
d ! —d X A X
4.I sin’x 5_JX(3X2+1) dx 6,Ix2+2x+10 X’7. [Vi-eerdx

I 4x+3 dx j dx _[ dx
H _3 —’ H
o -2 g et o INes) Ve 2k

S dx
12. cosxsin®x’ 13 (X+1)\/m,

2) BbruuciauTh omnpeieeHHbIe HHTErPajibl

0 2_
1. j(x +—)dx 2. J.Insmxdx3 J‘ﬁd IX4—2X2+5dx.
3 X +7x%+8 X" +8x°+9

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

7 =Cos 2@, OS(DSZ
2) 6
x=2cost
3) {y=6sint; y=3(y=3).
4). BBIYUCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHON ypaBHEHHEM
1) V= Inx, V3 <x<i15.
2) P= 3¢, —7/2<@p<x/2
x =e'(cost+sint),
3 {x=€'(005f—51ﬂf), n/2<t< .

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, BOCHOJIb3yiiTeCh OJHUM M3 NMPHUKJIAIHBIX NMAKETOB
(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 WM HA J0cKe Miro)

1. Haiitn oOmmii uHTErpan wiam ooduiee peuieHue anpGepeHIUualIbHOr0 ypaBHEHUs MEPBOIO
nopsika (B mpuMepax T), 1) pemuTsb 3aaauy Komm):

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

. X*+2xy-5y°
2x° —6xy
- _sin? , — w2
gy myeosx=sin2x o fyley=x g lde_XyJ“ldy:o_
y(0) = -1 y@® =1 X

2. Haiitu o6iee pemienue quddepeHInanibHOro ypaBHeHHUS:
1) y"xInx=y",2) (L+x>)y"+2xy’ =12x>.
y" =2sin® ycosy

y(Q) =§ YD) =1

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

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

3. Haiitu pemenue 3amaun Kormm:

3) ylll_4yl!+5y! — 6X2 +2X—51 4) yIlI+2yIl_3yl — (8X+6)ex’
5) y'—4y +4y=e*(cosx+3sinx),6) y" —64y =128cos8x —64e™,
"+y=1/sinx
7 { y'+y

8) y' =y3x*,y(0)=3.
V12 =1, y(zi=ni2 D V=YX YO

5. Pemure cucremy 1Y mepBoro mopsiaka IByMst Crioco0aMu - MOJICTaHOBKH U METOIOM Diiepa
y'=2x-5y+e'
X'=y-—6x+e?

IMPUJIO’)KEHUE 2
OueHovHbIe cpeaCcTBa /IS IPOBEICHHUS NMIPOMEKYTOYHON aTTEeCTALMHU
a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA [1JIsl IPOBEACHHUSA
NMPOMEKYTOYHOM aTTECTALMHU:

Kon Nunukarop
HHOIUKA JOCTHDKEHUS OI11cHOYHBIE CPE/ICTBA
TOpa KOMIIETEHIIN U

YK-1 Cnioco0eH ocyecTBJISITh KpUTHYECKHI AaHAJIH3 NPOOJIeMHBIX CHTYAallHil HA OCHOBe
CHCTEMHOI0 N0JX0/12, BbIPA0AThIBATH CTPATErHI0 ACHCTBHI

VK-1.1 | Ananuzupyer 3HaeT BO3MOXHOCTH NPHUKIAJHBIX CEPBUCOB U IAKETOB IS
POOIEMHYIO MaTEMaTUYECKOI0  MOJAEIMPOBAHMUA M  pELIEHUs  3aaady
CUTYAINIO KaK MPUKIIATHOTO XapakKTepa cpeAcTBaMu (METOAaMH) ayreOpsl,

CUCTCMY, BBISABJIAA TCOMCTPUHU KU MATCMATHYCCKOI'O aHaIn3a. I[JI}I JOCTHIXKCHUA
€€ COCTaBJIAIOIIUE U | UHAUKATOpPA:
CBS3U MCKAY HUMU | -3HACT OCHOBHBLIC ONIPCACIICHUS U ITIOHATUS a.HI‘erBI, réeoMCTprun




Kon Nunuxarop
UHAMKA JOCTUKEHUS OreHOYHbIE Cpe/ICTBa

TOpa KOMIIETEHIINH
U MaTeMaTH4YeCKOIro aHaln3a, HCIOJIb3yeMble Il oTOopa U
00pabOTKM JaHHBIX B COOTBETCTBHM C IIOCTaBJICHHOM
MPUKJIaHON 3aa4eii;
- BOCIPOM3BOAUT OCHOBHBIE MAaTEMaTHMUECKUE MOJIEINIHU:
pacro3HaeT MaTeMaTHYeCKue 0ObEKThI; IOHUMAET CBSA3b MEXKIY
Pa3IMYHBIME MaTEMAaTUYECKMMU OOBEKTaMHM, MO3BOJISIOIIUMHU
CMOJICIHPOBATh U PEIIUTH 3a]auy.
Ouenounvle cpeocmea 00cmudiceHue UHOUKAmopa.
- Pacuerno-rpaduueckue padotsl (PI'P) mo pasmenam kypca
(npumepnble BapuanTel PI'P npencrasnens! B [lpunoxenun 1).
- Bonpocsl 111 caMOINpOBEpKM M MOATOTOBKM K 3amurte PI'P
(npencraBnensl B [Ipunoxenun 1):
1. ®opMyIHpPOBKH OCHOBHBIX TE€OpPEM (CBOWCTB, MPU3HAKOB
M3Y4aeMbIX MOHITUH, HEOOXOAUMBIE U JJOCTaTOUHBIE YCIOBUS)
B M3Y4aeMbIX pa3jenax Kypca,
2. Meroasl pacKpbITUS HEOINPEACIICHHOCTEH, BBISICHEHUS
HENPEPBHIBHOCTU (PYHKIIMH OJHOMN MEepEeMEHHOMH,
3. Anroput™M  pUOIMKEHHOTO  BBIYHMCICHUS (YHKIUU C
MTOMOIIBIO muddepennnana; HanucaHus ypaBHEHUS
KacaTelbHON IPsIMOH (TITIOCKOCTH).
4. ANropUTM HOJIHOTO MCCIIEOBaHUS (PYHKLIUH.
5. ANropuTM HaxoXXIEHHs SKCTpeMyMa (QYHKIUH OJHOH HU
MHOTHUX IIEPEMEHHBIX.
6. MeTosb!l BBISICHEHHUS KJIACCOB MHTErPUPYEMBIX (YHKIMH, a
TaKXe MeTOIbl HHTErPUPOBaHUS OCHOBHBIX KJIACCOB (DYHKLIMH.
7. OCHOBHBIE MPUIIOKEHUS OIPEIETICHHBIX HHTErPAJIOB.
8. CnocoObl  BBIICHEHHS  CXOAMMOCTH  HECOOCTBEHHBIX
MHTETPaJIOB.
- [IpeacraButh 0030p cepBUCOB, UPPOBHIX HHCTPYMEHTOB IS
BU3yalM3allMy, W3Y4YECHMs] CBOMCTB, aHajIM3a NPUKIATHBIX
3a/au, pemiaeMbIX CpeACTBAMHU JIMHEWHOW anreOpsl U
MaTEMaTUYECKOTO aHAIN3a
— pe3ynbTar (CKpUHIIOTHI I ...7) IPEJICTaBUTh KaK OTBET Ha
3aganue B Moodle, unn B Google nokymeHTe, MU Ha JIOCKe
Miro.

VYK-1.2 |Kpurnueckn - UCIIOJIB3YET PECYPCHI HHTEPHETA I IPOCMOTPA, TIOUCKA,
OLICHUBAET 0TOOpa, BU3yalu3alliy U aHajIu3a JaHHBIX (OTKPBITHIE 0a3bl
HaJIeKHOCTh JIAaHHBIX, TIOPTAJBI U caiiTel, Hanp. Poccrat, TAdviser u ap.).
HMCTOYHUKOB Oyernounbie cpedcmea 00cmudicerue UHOUKaAmopa.
uH(popmanuy, Ilpumepnouii 6apuanm 3adanusn:
pabotaert ¢
MIPOTUBOPEYNBOMN 1) U3yuuts (y3HaTh) BOZMOKHOCTH CEPBUCOB, LIU(PPOBBIX
uHpopmanuei u3 MHCTPYMEHTOB
Pa3HbIX 1.1. st BU3yanu3aluu, aHajau3a NPUKIaIHBIX 3a7ad,
HUCTOYHUKOB, pelaeMbIX CpeCTBAMU JIMHEHHON U BEKTOPHOMN anreOpsbl

orpeeIseT

(Hamp., TpaHCIOPTHOM 3amaun, 3aaauun JII1 — rpaduyeckumii




Kon Nunuxarop
UH/INKA JTOCTHKEHUS OreHOYHbBIE cpecTBa
TOpa KOMIIETEHIINH
npoOebl B METO[),
uHpopManuy, 1.2. anst BU3yanu3anuu, U3y4eHus: CBOUCTB KPUBBIX U
HEOOXOUMOM /U1l | moBepXHOCTeH 2-ro nopsaka (Hamp., WolframAlpha u np.)
peuieHus 1.3. u T.4. (B KaXk/10M paszese Kypca — JAJis peleHus
poOIeMHON KOHKPETHBIX MEXIUCLUITIMHAPHBIX IPUKIIAJHBIX 3a/1a4)
CUTyaluu, U 2) Pe3ynbTatr (CKpUHILOTHI WIH ...7) IPEACTaBUTh KaK OTBET Ha
IIPOEKTUPYET 3aganue B Moodle, nnu B Google 1okyMeHTe, WK Ha T0CKe
MPOLIECCHI 10 UX Miro.
YCTPAHEHUIO
VK-1.3 | Pa3pabarbiBaer u YMeer peniats 3a7auu MpeAMETHON 00JIaCTH: BEIOUPATh METO
COJIepP>KATEIIBHO U aJITOPUTM JUISI peLlIeHUs KOHKPETHO! 3a1a4H,
apryMEHTHPYET apryMEHTHPOBATH CBOW BBIOOP; CTPOUTH MPOCTEHIITHE
CTpaTeruto MaTeMaTHYeCKUe MOJEIH PeaIbHBIX ITPOLECCOB U CUTYALIHIA;
pereHus IPUMEHATh KOMIIBIOTEPHBIE MATEMATUYECKHE TIPOTPAMMBI IS
poOIeMHON peleHus 3a1au:

CUTYalluH Ha
OCHOBE CUCTEMHOI'0
u
MEXIUCLUIUITMHAPH
Oro IOJIXO/IOB;
CTPOUT CLIEHapUH
peauzanuu
CTpaTeruy,
ornpeaenss
BO3MO>XKHBIE PUCKHU
U npeasiarasi myTu
UX YCTpaHEHUS

- 00araeT HaBBIKAaMU 0TOOpa U 00pabOTKK HHPOPMAITUH,

- HaBBIKAMU ¥ METOJIMKAaMH 00001IECHHsI PE3y/IbTaTOB PEILICHHSI
3a/1a4 Ha OCHOBE TEOPETUYECKHUX MOJIOAKEHUI BBICILICH
MaTEMAaTUKN

Ilpumepnuvie 3a0anusn

3aganue 1. J[ns npousBoAcCTBa BYX BHJOB u3zenuii A u B
UCTIOJIb3YyeTCs TPU THIA TEXHOJIOTHYeCcKoro odopyaosanus. Ha
MIPOM3BOJICTBO EAMHHUIBI M3Jenus A wucnonb3dyercs 3 yaca
paboTel 0o0OpymoBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000opyoOBaHHsS BTOPOTO BHJAa M S5 YacoB dYaca padOThHI
obopynoBanusi Tperbero Buaa. Jns equHUIBl uinenus B —
ucrosb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

CyIecTBYIOT OrpaHHYEHUsI Ha MCIIOJIb30BaHHE 000pYy10BaHUS
nepporo Buaa — 102 yaca B Mecsil, Ha UCIHOJb30BaHUE
o0opynoBaHusi BTOporo Buaa — 91 uvac B Mecall M Ha
WCIIOJIb30BaHUE 000pyn0oBaHUs TpeThero Buaa — 105 dacoB B
MecCsL.

[lena peanuzanuu eIMHALIBI TOTOBOTO U3/1eNU A COCTaBIsAeT 7
y.e., u3aenus B -9 y.e.

CocTraBbTe MJIaH NPOU3BOJICTBA U3ienuii A U B Ha mecs,
o0ecreunBaroIINii MAKCUMATBHYIO BBIPYUYKY OT UX pean3aluu.
Pemute 3amauy ¢ momotisio cpeacts MS Excel.

. BeisicHuTh, Bpemst paboThl Kakoro 000OpyI0BaHUsI UCUEPIIAHO
HE TOJHOCTBIO, B KaKHUX MpeJenax MOKET MEHSThCS Bpems
UCTOJIb30BaHUSI BCEX TPEX BHUJOB OOOPYJOBaHHUS, YTO OBl
«UEHHOCTHY» 3TOT0 pecypca 0CTaBajIach MPExKHEH.

B kakux npenenax MOXHO U3MEHATDH LIEHBI TOTOBBIX ITPOYKTOB
A u B, 4To ObI J1aH UX MPOU3BOJICTBA OCTAJICS IPEKHUM.
[TpoBepuTh 1ETECO00PAa3HOCTH BBEACHHS B IUIaH MPOM3BOJICTBA
enle ogHoro m3genus C, ¢ 3aTpaTaMy Ha €AUHUILY TPOTYKIIUH 2,
3, 5 yacoB paboTsl 060PYIOBaHHS IEPBOTO, BTOPOTO U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€HA Peajn3allii COCTaBUT 8 y.e.
3aganue 2. PelinTh TpaHCIIOPTHYIO 3a/1a4y 110 IEPEBO3KE MECKa




Kon Nunuxarop
HUHIWKA JOCTHIKCHUA OHCHO‘IHLIG CpeacTBa
TOpa KOMIIETEHI[UHA

C TpeX KapbepoB Ha YEThIPE CTPOUTENbHBIC TUIOMAIKU. B neHb
Kaxabld kappep npousBoaut 120, 80 u 100 ToHH mecka, Ha
crpoimuiomanku  tpedyercas 85, 65, 90 wu 60 TOHH
COOTBETCTBEHHO. 3BECTHBI paccTOsSHUS MEXIY 3aBOJaMU U
IUIOHIA/IKAMH B KHJIOMETpax:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenutsb ONTUMAJIbHBIN IJ1aH IIEPEBO30K,

MUHUMU3UPYIOLIHH 00NN KHIOMETPak NEPEBO30K.

3aganue 3. [Ipu nocTpoeHUH BUCSUYEr0 MOCTA YEPE3 PEUKY
«Tuxas» 1 BIICHEHUH HAJIKHOCTH COOPY)KEHUS, CTYICHTbI
CTPOMOTPsAA CTOIKHYJIHUCH C PEIICHUEM CIIEAYIOLIEH 3a1auu:
Tpoc, nojBenIeHHbIH 3a 1Ba KOHLIA HA OJIMHAKOBOI BBICOTE,
uMmeeT Gopmy Ayru napadossl. PaccrosHue Mexy TouKamMu
KperieHust paBHo 24 M. ['mybuna nporuda Tpoca Ha
paccTtosiHuu 3 M OT TOUKH KperuieHus paBHa 40 cMm. OnpenenuThb
riyOMHY nporuda Tpoca NoCepeJuHe MEXY KPEITICHUSIMU.

0) [HopsinoK NpoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OLlEHUBAHMUSL:

2. [IpoBenenusi MPOMEKYTOUHOM aTTeCTAIIUMN

IIpoMexxyrouHass arrecrauus MO OUCHUIUIMHE «BbIcIIas mMaTeMaTuka» IPOBOJIUTCS B
dbopme 3K3amMeHa W BKIIOYAET TEOPETHYECKHE BOIPOCHI, IMO3BOJISIONINE OICHUTH YPOBEHB
YCBOGHUS OOYyYaIOUIUMUCS 3HAHWM, ¥ TpPaKTHUYECKUE 3aJaHMsl, BBISBISIONINE CTENEHb
c(hopMUPOBAHHOCTH YMEHUH U BIAJACHUHN, MPOBOAUTCS B (hOpPME dK3aMEHA.

DK3aMeH N0 JaHHOW TUCIHILIMHE MPOBOAUTCA B YCTHON ¢dopMe MO SK3aMEHAIIMOHHBIM
OwieraMm, KaXIblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKMX BOMPOCAa M OIHO MPAKTUYECKOE
3aJlaHue.

IToxa3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OIEHKY «OTJIHMYHO» — OOyJaroIIWiCs JEMOHCTPHPYET BBICOKHH  YPOBEHb
chopmupoBanHocTH KomrieTeHInn YK-1, BcecTopoHHee, cucTemMaTndeckoe U Iiy0oKoe 3HaHHe
y4eOHOTO MaTepHana, CBOOOJHO BBIMOJIHSACT NPAKTUYECKUE 3aIaHUs, CBOOOIHO OHEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX MOBBIIICHHOMN CIOXKHOCTH.

— Ha OLIEHKY «XOPOLI0» — O0YJArOIIUICS TEMOHCTPUPYET CPETHUN YPOBEHBb CHOPMUPOBAHHOCTH
komrnereHIIMM YK-1: oCHOBHBIE 3HaHMSA, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHECHUS TP AaHATUTUICCKHUX OTIEPAIIHSX, TIEPEHOCE 3HAHUIA 1 YMEHUN
Ha HOBBIE, HECTaHJAPTHBIC CUTYaLlUH.

— Ha OICHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOIIUICS JTEMOHCTPUPYET TOPOTOBBIA YPOBEHb
chopmupoBaHHOCTH KoMmmeTeHInu YK-1: B Xo1e KOHTPOJIBHBIX MEPONPHUSATHI JOMyCKaloTCs
OMMOKH, TPOSBISIETCS OTCYTCTBUE OTACTBHBIX 3HAHWW, yYMEHHH, HAaBBIKOB, OOyYaroIIAKCS
UCTIBITHIBAET 3HAUUTENIbHBIC 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHMSAMU U YMEHHMSIMHU NPU UX
HepeHoCce Ha HOBBIE CUTYAI[HH.

— Ha OIICHKY «HeY/10BJeTBOPUTEJbHO» — 00yJarOIUIiCs 1eMOHCTpUpYyeT 3HaHus He Oonee 20%
TEOPETHYECKOTO MaTepHaja, JOMYCKAaeT CYNIECTBCHHBIE OMIMOKM, HE MOXET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKM PEUICHUs MPOCTHIX 337a4 MJIM HE MOXKET IMOKa3aTh 3HAHUS JIaKe Ha
YPOBHE BOCTIPOU3BECHHS U 00BSICHEHHS HH(POPMAIIHH.



