





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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM roy Ha 3acenanuu Kadeapsl [IpukiaaHOi MaTeMaTUKU ¥ UH)OPMATUKH

IIporokom ot 20 . Ne
3aB. kadempoii 10.A. N3Bekor




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOeHUS AUCUMILTUHBI «BpICIas MaTeMaTHKa» SIBISETCS NMPUBUTUE 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 HCKOMAEMbIX, CTPOUTENIBCTBE M SKCIUIyaTallMd IMOA3EMHBIX OOBEKTOB PAa3IUYHOTO
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
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

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEro
=
B aKaJ. Jyacax 3} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
> 3 © | camocTosATEeNBEHOM | yCIIeBaeMOCTH U
JHACUIHTLIAHBL & = . | xommereHmH
o & padoThI MIPOMEKYTOYHOM
1a6. | mpakr. | € 8
Jlek. - | TPAKT- 3 g aTTecTaluu
3aH. 3aH. | Q =
1. DIIeMEHTHI JINHEHHOM
anreOnel
1.1 Jluneiinas anreOpa:
Martpuusl U aelcTBUA Haf,
HUMH. Omnpenenurenu
KBapPaTHBEIX MaTPH aHT
AP paLL, p CaMOCTOSITENBHOE
MaTpPHIIBL, obpatHas HBVACHIC PTP - VK-1.1,
MaTpHIa. Meromet| 1 | 05 05 | 20 M ' VK-1.2,
JIUTEPATYPHI, TECTHPOBAHHE
perIeHus CHUCTEM YK-1.3
. BbInojiHeHue PI'P
JMHEHHBIX anareOpandecKux
YpaBHEHHUU. Teopema
Kponekepa-Kamnemnu.
OIHOPOTHBIE CUCTEMBI.
HWroro no pazneny 0,5 0,5 20
2. BBemenne B MareMaTHUECKHi
aHajau3
CaMOCTOSITENBHOE
2.1 TIpenen u JBVUCHIE VK-1.1,
HeNpepbIBHOCTh  GyHKuuu| 1 05 10,4 Y TECTHUPOBaHHE VK-1.2,
OIHOH IepeMEHHOM JITCPATYpEL, VK-1.3
p BbInosHeHue PI'P '
HWroro no pazaeny 0,5 10,4
3. Huddepenumanbroe
ucurcieHne (QyHKIUA OJHON H
MHOTHX TEPEMEHHBIX
3.1 Onpenenenue
MPOM3BOAHON (YHKIUU B
touke. Juddepeniman, ero
Hudp pv THai, CaMOCTOSITENBHOE
TEOMETPHIECKUN CMBICIT HBVACHHE PIP - YK-1.1,
T'eomerpuueckuit u 0,5 15 i ' YK-1.2,
. JTUTEPaATYPHI, TECTHPOBAHHE
MEXaHHUYECKHUI CMBICIT VK-1.3
N BeINojHeHue PI'P
MIPOU3BOJHOM. [IpaBuna
muddepeHInpoBaHus ul oy
TabnuIa NPOU3BOIHBIX.
3.2 [IponsBogHBIE u
ndhepeHmansl  BBICIIHX
Aupdepenn CaMOCTOSITEIIBHOE
nopsinkoB. OcCH. TeopeMsl R VK-1.1,
U PepeHIInaIBEHOTO 15 v PI'P YK-1.2,
JIUTEPATYPHI,
HCYMCIIEHHS. dopmyna VK-1.3
. BeIToaHEeHUE PI'P
Teitnopa. [IpaBuno
Jlonurans




3.3 [Tpumenenue

MIPOM3BOJHOM u CaMOCTOSITCIIBHOE
muddepennunana: npu H3yUYCHHE YK-1.1,
) o 0,5 0,5 15 PI'P VK-1.2,
UCCIIeIOBAaHUN (QYHKIMH U JIUTEPATYPBHI,
VK-1.3
BBIUKCIICHUH BeinosiHeHue PI'P
pUOJIVDKEHHBIX 3HAUYEHHUH
3.4 uddepenuupopanue
®OHII: moHsATHE YaCTHBIX CaMOCTOSITEIIBHOE VK-1.1
MIPOU3BO/IHBIX, MIOJTHOTO 05 15 H3yUYCHHE -PIP, VK-1I2,
muddepennuana, ' JITEPATYPBI, - TECTUPOBaHHE T
VK-1.3
9KCTPEMYM OHII, BeinonHerne PI'P
HJIEMEHTBI TEOPHUHU TOJIS
HWroro mo pasueny 1 1 60
4. WHTerpanbHOEC HCYUCICHHE
(YHKIMU OJHOH NepeMEHHO
41 ITepBooGpa3zHas

KIIHSI.
by . CaMOCTOSITEJILHOE
Heomnpenenennsrii JBVUCHIe -PIP - VK-1.1,
HWHTErpajl ¥ €ro OCHOBHBIE 0,5 6 nmg ATVDBL - TecTH OB,ZiHI/Ie VK-1.2,
CBOMCTBA. Tabnuma PaTypel, P VK-1.3

BbINojHeHue PI'P
HEOTIpeIeTICHHBIX
WMHTETPAJIOB OT OCHOBHBIX
4.2 OcCHOBHBIE METOJbI
UHTETpUpPOBaHUs. MeTobl CaMOCTOSTCIBHOE VK-1.1
HEIIOCPEICTBEHHOTO H3y4eHue -PI'P; "
ez 05 | 6 e VK-1.2,
WUHTETPUPOBAHUSI. JIUTEPATYPHI, - TECTHPOBaHHE
. VK-1.3
WNHaTerpupoBanne 3aMeHOM BeIntotHeHUE PI'P
MIEPEeMEHHON U TI0 YaCTsIM
CaMOCTOSITEJILHOE
4.3  OcHOBHBIE METOJbI VK-1.1,
U3y4yeHue -PIP,
MHTCTPHPOBAHIA. 6 JIUTEPATypPHL - TECTUPOBaHHE YK-12,
WurerpupoBanue apobeit ’ VK-1.3
PEp P 1 BbInojiHeHue PI'P
4.4  OcHOBHBIE METOJBI
WHTETPUPOBAHUSI. CaMOCTOSITCIIBHOE
Hurerpuposanue U3y4eHue -PI'P; YK-11,
PHP 05 | 83 e ' VK-1.2,
TPUTOHOMETPUUECKUX u JUTEPATYPHI, - TECTHPOBaHHE
VK-1.3
HppaLMOHAIIbHBIX BbinosiHeHue PI'P
BbIpayKEHUI
45 OnpeneneHHbli
WHTETpall. dopmymna CaMOCTOSITEJILHOE
. VK-1.1,
Hsotona-Jleiibnuna. U3y4eHue - PI'P;

. 0,5 18 VK-1.2,
CBolicTBa. MeTtoasl JTUTEPaTypPHI, - TECTUPOBaHUE VK-13
UHTETPUPOBAHMSL. BelnosHenue PI'P '
IIpunoxenus.

4.6 Heco6cTBenHbIC CaMOCTOSITEJILHOC VK-1.1
uHTEeTpanbl.  AOcCoNoTHAS 10 H3y4YCHHE - PT'P; YK-ll 2’
CXOIUMOCTB. IIpusnaku JIUTEPATYPBI, - TECTUPOBaHUE VK 1' 3’
CXOOUMOCTH. Bemoanenue PI'P '
HWroro no pazneny 0,5 15 54,3
5. OOBIKHOBEHHbBIE
muddepeHranbable  ypaBHEHHS
ony): AY 1l-oro wm BeIcHX
nopsaakoB. OCHOBHbBIE TOHSTHS,
Metonbl pemrenus. Cucremsl Y
TIEPBOTO MOPSIKA.
5.1 OOBIKHOBEHHBIE
g dhepeHnuaIbHbIe
ypaBuenuss (OJY): Y
1-ro u BBICHINX TMOPSIIKOB. - CaMOCTOSTEIBHOE VK-1.1
CaMOCTOSITEJILHOE M3YUYCHHE HU3ydYeHUE -PIP; )

Y 1 05 | 18 i VK-1.2,
JUTEPATYPHI, JIUTEPATYPBI, - TECTUPOBaHHE

VK-1.3

BbInoJiHeHue PI'P BeinosiHeHue PI'P
OCHOBHEIE MTOHATHS,
METO/IbI pelIeHusl.

Cucrempl JIY  mepBoro




Uroro mo pazneny

| o5 [ 18 |

6. [ToarotoBka K 3K3aMeHy

Pemenne THIOBBIX

IIPUMEPOB U VK-1.1,
6.1 Teoperuueckast

IMOJIOTOBKA K DK3aMeH VK-1.2,
MOATOTOBKA K 9K3aMEHY

UTOTOBOMY VK-1.3

TECTUPOBAHHIO
Uroro mo pazneny
Hroro 3a cemecTp 4 162,7 3K3aMeH
Wroro no aucuurinze 4 162,7 9K3aMeH




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 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYNHBIX M ONTUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboOThl, MPE3EHTALMIO PEe3yJlbTaTOB PaOOTHI, HX
ocMbIciieHue U pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/1a KOMIIETEHIIMU HAa YPOBEHb
BJIJICHUSI.

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, TOJbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» U
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 (nata oOpamienus: 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 (mara ob6pamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJIHCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. MaremaTuka B mpumepax W 3amadax . yue0. mocobume / O.M. [lerrtspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/product/989802 (mata oOpamicHus:
02.04.2024). — Pesxxum focTyma: Mo MmoAmucKe.

2. ®uxtenroinsil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN  978-5-8114-0190-1. —  Tekcr: osmekrponusiii //  JlaHb
JNIEKTPOHHO-OMOIoTeynass cucrema. — URL: https://e.lanbook.com/book/112051 (nara
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 1 aBTOPU3. MTOJIH30BATEICH.

3. ®uxrtenroibll, ['. M. OCHOBBI MATEMaTHYECKOTO aHANIN3a © yueOHUK : B 2 yacTsx / . M.
O®uxrtenronsll. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. —

464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsii [/ Jlanp
3JIeKTpOHHO-0MOnoTeynas cucrema. — URL: https://e.lanbook.com/book/115730 (nara
obnamenus: 02.04.2024). — Pexum ntocTvia: st ARTODUR. TTOTh3ORATENEN.

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 ajireOpbl M aHATUTHYECKON
reomerpun: YuebHoe rmocodue. - 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''M1. Hocosay, 2010. — 25 c.

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

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

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000THO pacrpoctpansemoe [10 0EeCCPOUIHO

FAR Manager cB00OOAHO pactpocTpansemoe [10 0eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchplIKa
MexayHnaponHass 0a3a  IOJHOTEKCTOBBIX — JKYpHAJIOB
Springer Journals

http://link.springer.com/



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
http://link.springer.com/

DneKkTpoHHbIe pecypchl oubmuoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

OnexTpoHHas 06a3a nepuoJuuecKux u3ganuii East
View Information Services, OO0 «MBUC»
[TouckoBas cucrema Akanemus Google (Google
Scholar)

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

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

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayUTOPUN JUIsl IPOBEACHHS 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MyJIbTHUMEIMIHBIE CpEACTBA XpaHEHHs, Tepelayd M IpPeACTaBICHUS
uHpopmanuu.

VY4ueOHblE ayIUTOPUHM Ui TPOBEACHUS TNPAKTHUECKUX 3aHATUH, TPYIINOBBIX U
VH/IMBUYAJIbHBIX KOHCYJbTALUM, TEKYILEro KOHTPOJIS M MIPOMEXYTOUHOM aTTecranuu. Jlocka,
MYJBTUMEAUMHBIA TPOEKTOp, 3KpaH, KoMIiuiekc Mmeroauueckux pa3paboTok (pa3gaTodHOro
MarepHraia U METOAMYECKUX yKa3aHHWi) M\ KOMIUICKC TECTOBBIX 3aJlaHuUil IS MOJrOTOBKU U
MPOBEICHUS TPOMEKYTOUHBIX U PYOCIKHBIX KOHTPOJICH.

[TomernieHus 1 CaMOCTOSTENILHON pabOThI yyaruxcs.

[Mepconanbubie KomibloTephl ¢ makerom MSOffice, Beixogom B MHTEpHET U ¢ 10CTYHIOM
B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPey YHUBEPCHUTETA.

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS  y4eOHOIo
000pyOBaHUS.

HIxadsr ams XxpaHeHUs! yaeOHO-METOJMUECKON JOKYMEHTAINH, y4eOHOT0 000pYA0BaHUS
U y4eOHO-HaTJISTHBIX TOCOOHiA.

MMPUJIO)KEHHUE 1

Y4eOHO-MeTOoAUYEeCKOE 00ecTIeYeHne CAMOCTOSITEIbHOM PadoThl 00y4yaromuxcs

[To nucnumuinae «MaTeMaTHKa» peaycCMOTpeHa ayAUTOPHAs U BHEAYIUTOpHAs
caMoCTOsTeNIbHas paboTa 00ydJaroIMXCs.

AynutopHas caMoCTOsITeNIbHAsE paboTa CTy/I€HTOB IPEAoaraeT peleHue 3a1a4y Ha
IIPAKTUYECKUX 3aHATHUAX.

IIpumepHbIe BapuaHThI pacyeTHO-rpaduyeckux pador (PI'P):

PI'P Ne 1. «JQaeMeHTBHI JHHEHHOW aared0pbl M aHAJMTHYECKON TreoMeTpHH B
NPUJI0KEHUSIX K NPHUKJIAJIHBIM 33/1a4aM 100bIBaloLIell POMbIILICHHOCTH»

3aganue Nel (ypoBeHb KOMIIETEHIMH — «3HaTb», «yMmerb»). Ilpm pemenun 3agau,
BOCHOJIb3YiiTeCh OIHMM W3 mnpukjaagHbix nakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).

Pe3yabrar odopMuTe B BHAE CKPHUHIIOTOB CTPaHMIl ¢ BbluuMciaeHusimu B Google
JlokymeHTe (NPHILIATE CCHUIKY IMpenojaBaTeq0, B JJIeMeHTe «3agaHHe» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WJIH HA 10cKe Miro)

3anava 1. Haligute npousBeneHne MaTpHIL

2 4 -1\(1 1 -1 3
2 -1 1
03 7/]]/2 -2 0 J-2
00 -2Jl1 1 -2 £50_6)5
1) - - 2)
3 0 -4)(0 0 1 5
5 7 9|0 40 3|-(4 2 0)
3 -21 6)100) g \-1 |
(5 6 (—2 3j (2 —1} [2 3 4]
5 \7 8)(0 4 g0 3)(1 -11


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

3agayva 2. BerunciuTe onpenenuTenn

4 -1 0 2 -4 3 11 3
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 20
3 7 -2 5
3amaya 3. Jlana MaTpuna p _ 01 4 2| Hajinure
10 2 -4
00 5 1
1) AlZ, 2) A24, 3) detA g NpUAYMaiTe CaMOCTOSITEIIBHO ONPEACTUTEIb 6-T0

Mopsi/ika U TaKKC BbIYUCIIUTE €I0.

3anava 4. Haiigute oOpaTHble 1151 MATPUILL

(2 7] 10 0 21 —34 52
np\ 0 5l2 5 1|, 3) 4=|-58 67 81
47 1 63 32 41

-1
¥ ipoBeputh, uto A4 " =E
3anmaya 5. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
6) mo hopmynam Kpamepa.
X + 3y + 2z = -7,
3X + 2y + 5z 6,
4x + 3y + 2 1.

3anmaua 6. Pemure cuctemsl MeTosioM ['aycca, ykas3biBas B KaXKJIOM Cllydae paHTd MaTpHIL

A u (Al B). B onHOpoAHBIX cucTeMax BBIMMILUTE PYHAAMEHTAIBHYIO CUCTEMY PEIIEHUH TaM,
TZI€ OHA €CTh.

2x + 4y + 3z = 5 X + 7y — 3z = 14,
1. {-X + 2z = -3 2.3 X + 3y + 4z = 2
6x + 5y + z = 2L 2Xx + 8y + 23z = -4
X + 3y — 2z = 5, X + 2y + z = 0,
3.2x + 5y - 4z = 8§, 4, <=x + 3y + z = 0
4x + 1ly - 8z = 3. 2Xx + 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




332[21‘-121 7. OHpGI[eJII/ITI: TUIT 1 TOCTPOUTD JIMHUIO HA IJIOCKOCTH U TOBCPXHOCTH B
IPOCTPAHCTBE:
2 2
A)X —9y° +2x+18y+73= O’

B)ZXZ +3y%? —4x+6y-7=0
B)y2 —4x-2y-3=0

') Onpenenuth TUI MTOBEPXHOCTH U TOCTPOUTH:

XZ y2 Z2 X2 y2 Z2
2 —t—+—=1 — =t ——=
1, zZ=4—-X" 2 9 4 25 . 3 9 4 25 . 4
2 2 2 2 2 2
X
XLyt o2t X _y 2 .,
9 4 25 5, 9 4 256, X -y =z
3agayva 8. [locTpoiiTe KpUBYIO B OJISIPHOM CUCTEME KOOPJIMHAT MO TOYKAaM C IIIaromMm
V4
Ap=—
Y%
p=4+2c0s2¢
3ananue Ne2 (ypoBeHb KOMIICTEHIIUM «BJIAJCHHE» - KENCOBBIE 3AJAHMSA nas
rpyIm)

1. [Ipenmpustie BbIIyCKa€T M  BUAOB
U3CIMi C WCIOJIb30BaHUEM K BHIOB chipbsi. HopMbl pacxonma ChIpbsi Ui HPOU3BOJCTBA
€IMHULIBI TPOJAYKLUHU KaXI0T0 BUAA JaHbl MaTpULEeH Amxk. CTOMMOCTb €IMHUIIBI CHIPbs 3ajaHa
marpureir C. HaiiTm 3aTpaThl KaXJoro BHUAA CHIPbS NPU 3aJaHHOM IIaHE BBIMycka Q
CyMMapHble 3aTpaThl Ha cbipbe. [IpencTaBuTh pe3ynbTathl ¢ momouibio Matpun A, C, Q.

3 7 01
A=12 5 4 3 C=(2 3 1 5 Q=(200 350 100).
0 0 21
2. Nwmeercs n oTpaciueit

IIPOMBIIUIEHHOCTH, KaX/Jasi U3 KOTOPBIX IPOU3BOAMT CBOIO NPOAYKIMIO. YacTe ee uaer Ha
BHYTPUIIPOU3BOACTBEHHOE MOTPeOICHUE JAHHOW OTPACibiO U APYTMMHU OTpACIsIMHM, a Apyras Y
(KOHEYHBIH MPOAYKT) MpeJHa3HaueHa JUlsl JTMYHOro U oliiecTBeHHOro norpednaenus. [lycts x;
— obmwmii (BasTOBO¥) 06BEM MPOAYKIMH i —if oTpaciw (i = 1,n); x; j — 00BbeM MPOAYKIHMH 1
—if oTpaciu, mHoTpebnseMoii j i  oTpacibio B mpolecce npoussoacTsa (i = 1,n, j = 1,n).

B Tabnuue 3amad 6amaHc n  oTpacieil MPOMBIIUIEHHOCTH 32 HEKOTOPBIM MTPOMEKYTOK
BPEMEHU.

[locTpouts MaTpuily NpAMBIX 3aTpaT A=(a;;)mxn, TAE Q;j — KOIPPHUIUEHTHI IPIMBIX
3arpart (JOJIM MPOAYKIUY 1 —i OTpaciiy, UAYIIUX Ha MPOU3BOJICTBO €IMHUIIBI IPOAYKIMK | —H
OTpaciii) U BBIICHUTbH, SIBIISETCS JIM OHA MPOLYKTUBHOW. HaliT MaTpuily NOJIHBIX 3aTpar.
Haiitu X; — o6bem BasioBOM MpOIYKIIMH KaX/10i OTpaciu, eciii KOHEUHbIA IPOTYKT JOKEH
ObITh Y;. YKa3aTh HEOOXOMMBIHM MPOLIEHT YBEIHMUEHUS BAJIOBOM MPOYKIIMHU 110 KaXJI0M OTPACIH.

Otpacn [ToTpebnenue Banoso Koneun
u 1 2 3 i bl TPOTYKT
BBIIIYCK | Y;
X
3. 4. 5. 6. 7. 8.
0 5 00 0
9. 10. 11. 12. 13. 14.
0 0 0 00 0
15. 16. 17. 18. 19. 20.
S) 0 0 0




3. ®upma «Coro3» 00ecreunBaeT JO0CTaBKY BUICO- U ayIUOKACCET C YETHIPEX
CKJIQJIOB, PACIIOJIOKCHHBIX B Pa3HBIX TOYKAX rOpojia, B YeThIpE Mara3uHa. 3amac Kaccer,
UMEIOIINXCS Ha CKJIa/IaX, 00bEMBI 3aKa30B Mara3uHoB U Tapu(]bl HA TOCTABKY MPEICTABICHBI B
TadJIuLE.

CxJiaanl MarasuHel 3amac
No BI, THIC.IIIT.
1 2 3 4
Cknang Nel 2 120
Critazg Ne2 5 240
Cxuag Ne3 3 80
Critag Ne4 4 60
0
3akasbl, 1
TBIC. IIT. 90 70 110 | O

Onpenennre 00bEMbI IEPEeBO30K, o0ecneunBaoue GupMe MUHHUMAJIbHbIE 3aTPATHI.

PI'P Vo2 «Memoowt ougpgpepenyuanvnozo ucuucienus QyHKyuu 00Hou u MHO2UX
nepemMeHHbIX NPU peuieHuu 3a0ay NPUKIAOH020 XapaKkmepa»

3aganue Nel (3Hanus u ymenwus). Ilpu pemenun 3agad, Bocmosib3yiiTech OJHUM W3
npukiaagueix makeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wiu ap.).

Pe3yabrar odopMuTe B BHAE CKPHHIIOTOB CTPaHHMI ¢ BhluucieHusmMu B Google
JlokyMeHTe (NPUULIATE CCHUIKY MNpenogaBaTe/ilo, B JjJeMeHTe «3aJaHue» Ha
o0pa3oBaTe/ibHOM MOPTAaJIe WK HA Aocke Miro)

1. Hatitu npou3BoaHbie U qudPepeHImrabl IepBoro mopsaKa
y= 7COS X
1) oX+1.

2) y=(2+5x)" —3cos7x

y:Z—4x-arcsinx

3) 3 :
4) y = (cos )"
2. Haiiti npon3soHyto (yHKIMH, 3aJaHHON HEIBHO e’ —5xe* —2xy +11=0.
. o X =3cost -5,
3.Haiitu npousBoHyIO (QyHKINH, 33JaHHON TapaMeTPHUUECKU
y=4t° +5.

4. Haiitu npon3BoiHbIE IEPBOTO NopsiAKa QyHKIMK Y = x?e®*.

d d’ x=3t -t
5. Haitnure & u Z byHKIM: a) 0) y= 5%,

dx dx y=3t 2
6. Hanumure ypaBHeHHe KacaTelbHOU K Mapabone ) = X* —4X + 2 BTOuKE C

abcuuccoit x, = 0. IToctpoiite rpaduk 1 KacaTelbHYIO.

7. [Toctpoiite rpaduk nanHoi pynkuuu. Haiinure HanOounbliee 1 HaMMeEHbIIee

sHaveHnst GyHKIMH Ha 3amanHOM otpeske: T (X)=2x> —6x* —18x+7, xe[-2;2].

1
8. [ocTpoiite rpaduk GyHKIUN Y = 3 x® —2x°m uccnenyiite €& Ha FKCTPEMYM.

2
9. [Mocrpoiite rpaduk QYHKINM M YKOKHUTE M0 TpaQuKy €& aCUMIITOTHI: (x+2)"



10. [TpoBeauTe MoHOE MccleA0BaHNEe (YHKIIUU C IIOMOIIBIO TOCTPOSHHOTO

(x-1°
NPEIBAPUTENBHO TpaduKa y = ——"—.
X
11. 3aBUCUMOCTD IIyTH OT BPEMEHHU IIPU NPSIMOJIMHENHOM JIBUKEHUH TOUKH 33/1a€TCS

1
ypaBHeHneM S=—t>+2t° -3 rme S —myTbBM,a t — Bpems B c. BeruncimTe ee CKOpOCTh U
3

YCKOPEHHE B MOMEHT BpeMEHHU t =4cC.
DOYHKIUHM HECKOJbKHX MepPeMeHHbIX:

. In(l— x? —y2)
1. [Toctpouts (HyHKINIO, BEISICHATH €€ 001acTh OMpeAeiieHuss Z = T
—VY
2. Haiitu 3Ha4eHMs 9aCTHBIX MPOU3BOHBIX (DYHKIIMH B 3aJaHHON TOYKE:
1
A) z=x' (11) B) z=In(Vx +/y) &),
&u

3. Haiiru OX” ,ecimu U= Xy +Sin(x+Y).

4, BbraucanTs mpuOImkEHHO \/5-80'02 +2,032.

5. [Toctpouts nmoBepxHOCTh. HailT skcTpeMyMbl PYHKIHH
z=Xx*+2y? —4x—6y+2.

6. Haiitu sKcTpeMasbHOe 3Hadenue GQyHKIuH Z = 2X+ Y — Yy —X° IpH yclioBuUK
X+2y=1

7. Haiitn nHanGonbiiee 3HaueHue GyHKIMH B 331aHHOM 00J1acTu:

x>0 X+2y<1
Z=X—-2y+5 y>0 x>0
<1 >

A) X+y<1 B) z=|n(x2+y2) y >0.

3aganne No2 (ypoBeHb KoMneTeHuun «siaagenne» - KEHCOBBIE 3AJIAHUS nas
rpymnm)

1. 3aBoJ BBIMYCKAET CHUYEYHble KOpOOKH. Pacxonapl Ha MNpPOM3BOJCTBO OIHOIO

KopoOka 1 py0, a 1ieHa npojaxu paBHa 5 py0. CKOJIBKO HYXHO NMPOU3BOAUTH KOPOOKOB, UTOOBI
npuObUlb  OblTa  Haubombliel, ecnu t paDOTHUKOB  3aBoAa MOXKET  INPOU3BOJAUTH B
mecsry, N=—(t—10)*+500 kopoGKoB.

2. Pacxomsr Ha MIPOU3BOICTBO Y aBTOMOOMIIEH
cocrapmsiior  Q=0,5y*+y+7 MHILTHOHOB pyoneil B mecsau. Ecnu nponaBaTh Kax/1blii aBTOMOOUIIB
3a S ThICSIY pYOJIeH, TO TpU TpOJaXe BCEX MPOM3BEACHHBIX 3a MECSI] aBTOMOOWIICH 3aBOI
MOJTYYUT JOXOX S*y, a 3apaboTaeT HAa 3TOM NPHUOBLIL (JOXOIBI MHHYC Pacxojsl) - Sxy—Q.
Kakyro HauMeHbIITyI0 IIeHY MPOAAXKH S HY)KHO YCTaHOBHTB, YTOOBI 32 3 MecsIa 3aBO/] MOy
npuOBbLIb 75 MUILITHOHOB pyOIeii?

3. B nByx o6mactax ects 1o 20 pabounx, KakKIablid U3 KOTOPBIX TOTOB TPYAUTHCS 11O
10 vacoB B cyTkH Ha J00bIUE aTIOMHHUS WM HUKeNd. B nmepBoil oGmacti oquH paboumii 3a yac
nooeBaer 0,2 kr amromunus wian 0,2 kr Hukens. Bo BTopo#t oGmactu juist qoOBIYM X KT
AIOMUHKS B JICHb TPeOYeTCs X° YeTOBEKO-4acoB TPYAd, a JUIS JOOBIMM y KT HHKENS B JCHD
TpeGyercs y* 4enoBeko-4acoB Tpyaa. O6e 0GIACTH ITOCTABIISIOT JOOBITEINA METAIUT Ha 3aBO, TJIE
JUIS. HYXJl TIPOMBIIUIEHHOCTH TPOU3BOAMUTCS CILJIAB AIIOMHUHUS M HHKEINs, B KOTOPOM Ha 1 Kr
MOMUHUS TipuxoauTes 1 kr Hukens. [Ipu 3ToM 00acTi JOroBapuBaIOTCS MEXIy COOON BECTH
N00BIYY METaJUIOB TakK, 4TOObI 3aBOJ MOT IPOM3BECTH HaMOOJbIlee KOJIWYECTBO CILIaBa.
CKOJIBKO KMJIOIpaMMOB CIIaBa NP TAaKUX YCIOBMSIX €KEAHEBHO CMOKET IPOU3BECTH 3aBOJ?
(Ucrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego

naimenshego_znacheniya_velichiny/page-2
© shkolkovo.net)



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

4. Pemmuth rpadudeckiM METOIOM 33729y Ha HAXOXKIECHUE ONTUMAIBHOTO 3HAYCHHUS
byHKIMA (T71aHA JOOBIYH MOJIE3HBIX HCKOTIAEMBIX ):

Z=2X%+% _y min
X +X, <12
2X, — X, <12
2%, —X, 20
2%, +X, 24
X, 20

5. 3amana Ta0nwia 3HAYEHUH X W Y W yKa3aH BUJ 3aBUCUMOCTH Y = f(x,a,b).

Haiiqure napameTpsl @ u b, HCIIOAB3ys METOJ HAMMEHBIIMX KBAPATOB.
f(x,a,b)=ax*+b

X 0,4 0,6 0,8 1,0 1,2

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

PI'P Ne3 «MeToabl HHTETPAJIBHOI0 HCYMCICHUS IIPH PELICHUM NPUKJIATHBIX 32124

3ananue (ypoBeHb KOMIIETEHIIMM — «3HATb», «yMeTb»). [lpu pemenunm 3anau,
BOCIOJIL3YiiTECh OIXHMM W3 NpuKJagHbix mnakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica uwin ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPAaHMI[ ¢ BblumcjieHusimu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenojgaBare/ilo, B JjleMeHTe «3aaaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIE WM HA J0cKe Miro)

1). Beruncnuth HeonpeeIeHHbIE HHTETPaJIbl

3 4
1 x&/x 2 1 I - dx
I v ;( - }dx BT ]
g (35 A LTSNy R 5
ctg’x—6 2x -1
dx 2 N ———dx X o X
4,I sin® x 5_IX(3X +1) dx 6,Ix2 +2x+10 7. J\/l—e e*dx
4x+3 dx dx
dx, " e ,
8. -[(x—2)3 9. J'xe ax, 10. jx(xzﬂ) 11. I\/;+3 x + 24/x
12. cosxsin®x’ 13 - (X+DVX®+2x-1.
2) BBIraucnTh onpeielicHHbIC HHTETPaIbI
2 A
1 ,
j(x2+—4)dx. .[Insmxdx 5 2 _—
1. 1 X 2. 2 3. I4d)i 3X2+7 X, 4. I—X4 2X2+5dx_
3 X +7X°+8 1 X" +8x°+9

3). Beruucnutk miomiaas GUrypsl, OorpaHUueHHON JTHHUSIMA

1) x—y=4 y*=6x
7 =Ccos2¢, OSgoSZ
2 6
x=2cost,
y=6sint; y=3(y=3).

4). BBIYMCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHOW ypaBHEHHEM

1) y=Inx, V3 <x<iIs.



3p/4
B

2) p=3e —n/2<@p<m/2

{x =e'(cost +sint),

3 x =e'(cost—sint), 7/2<t<r.

5;. Boraucnute 00beM Tena, 00pa3oBaHHOTO BpalieHueM BoKpyr ocu Oy urypsl,
orpaHuueHHO# rpaduKkamMu pyHKIHE X = 3-y* , X= y*+1

PI'P Ne4 «/luddepenunanbHbie ypaBHEHHUS

3ananue. Ilpu pemeHun 3agay, BOCHOJIb3yiiTeCh OJHUM M3 NMPHUKJIAIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wou ap.).

Pe3sysnbTar odopMHTEe B BHIe CKPHHIIOTOB CTPAaHHII ¢ BbluuciaeHumsimu B Google
JlokymeHTe (NPHILIATE CCHUIKY IpenojaBaTe]l0, B JjeMeHTe «3agaHHe» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WK HA J0cKe Miro)

1. Haiitu oOmmii wHTErpan wim obmee pemenne auddepeHnnanbHOro ypaBHEHHUS
HEepBOTro NMopsijka (B mpuMepax r), a) pemuTs 3aaady Komn):

1) V4—x*y' +xy?+x=0, 2) 20xdx—3ydy =3x*ydy —5xy’dx, 3)

, X2 +2xy —5y?
2x% — 6xy
'—yCos X =sin2x ! = xy?2
IR C YTYEYT g Y My o,
y(0) =-1 y@) =1 X X

2. Haiitu o61mee perenne quddepeHIMaIbHOTO YPAaBHCHHS:
1) y"xInx=y",2) @+x?)y"+2xy' =12x>.

" =2sin®ycosy
T, .
y@) =5 =1

4. Haiitu o61uee pemenue qudepeHIaabHOro ypaBHeHUs (M €Clii 331aH0- PELIUTh
3amauy Komm):

1) y'-2y'+y=xe* 5y Yy +4y +5y=x’

3. Haiitu pemenne 3amaun Komm:

3) Y4y 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

5. Pemure cucremy JIY mepBoro mopsijika AByMs Cioco0aMu - TIOJICTAHOBKU ¥ METOJIOM
Olinepa

y'=2x-5y+e'
X'=y—6x+e®



IMPUJIOKEHME 2
OueHovHbIE CPeACTBA JJIsl MPOBEIEeHUs MPOMEKYTOUYHOI aTTeCTANNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTAMU:

Kon Nunuxarop
AHOIUKA OCTHIKEHUSI OrleHOYHBIE CPECTBA
TOpa KOMIIETEHI[UHA

YK-1 Cnoco6eH ocyiecTBJISITh KpUTHYECKHH aHAJIH3 MPOOJIeMHBIX CUTYallHii HA OCHOBe
CHCTEMHOT0 MOJX0/12, BLIPA0aThIBATH CTPATETrNIO NeiCTBUI

VYK-1.1 | AHanuzupyet 3HaeT BO3MOXXHOCTH MPUKIAIHBIX CEPBUCOB M IAKETOB JUIS
POOIEMHYIO MaTeMaTUYeCcKoro MOJCIMPOBAHUS W pEIICHUs]  3ajaad
CUTYAIUIO KaK MPUKJIATHOTO XapakTepa CpeacTBaMu (METOAaMH) airedpsl,

CUCTEMY, BBISIBIISIE | TEOMETPUM M MaTeMaTH4eCKoro aHaiuza. s aocTukeHus
€€ COCTaBIISIIOLINE U | HHAUKATOpA:

CBSI3M MEXK]Iy HUMU | -3HACT OCHOBHBIC OIIPEICIICHUS U MIOHSATHUS alreOphl, FTCOMETPHH
U MaTeMaTH4YeCKOTO aHallh3a, UCIOJIb3yeMble Il oTOopa u
00pabOTKM JTaHHBIX B COOTBETCTBHM C IOCTaBJICHHON
MIPUKIIATHON 3a/1a4eif;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJICIH:
pacro3HaeT MaTeMaTHYeCKUEe 0ObEKThI; IOHUMAET CBS3b MEXKIY
Pa3IMYHBIME MATEeMAaTHICCKUMHU OOBEKTaMH, TO3BOJISIONTUMHU
CMOJICTPOBATh U PEIIUTH 331auy.

Ouyenounvle cpedcmea 00CmudiceHue UHOUKAMOopa.
- Pacuerno-rpadguueckue paborsl (PI'P) mo pasmenam kypca
(mpumepnsle BapuanTel PI'P npencrasnens B [Ipunoxenun 1).

- Bompocs! s caMOnpoBepKH U MOArOTOBKHU K 3amure PI'P
(npencrasnensl B [Ipunoxennu 1):

1. ®opMyIMPOBKM OCHOBHBIX TEOpPEM (CBOMCTB, MPU3HAKOB
U3Y4aeMbIX MOHITHHA, HEOOXOAUMBIE U JOCTaTOUHBIE YCIOBUS)
B M3Y4aeMBbIX pa3feiax Kypca,

2. Meroasl pacKpBITUS HEOMPEACIICHHOCTEH, BBISICHEHUS
HEMPEePbIBHOCTH (DYHKIIMU OJTHON MIEPEMEHHOM,

3. Anroput™  TIPUOIMKEHHOTO  BBIYHMCICHUS (YHKIUU C
MIOMOUIBIO middepennnana; HaIlMCaHUs YpaBHEHUs
KacaTelbHON MPSIMOH (TIIOCKOCTH).

4. ANTOpUTM TOJHOTO MCCIIEOBaHUS (PYHKIIUH.

5. ANropuTM HaxoXXIEHHUS SKcTpeMyMa (YHKIUU OJHOW M
MHOTHUX IIEPEMEHHBIX.

6. MeTopl BBISICHEHHUS! KJIACCOB MHTETPHPYEMBIX (DYHKIIHIA, a
TaKXe METO/Ibl HHTEIPUPOBaHMS OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE IPWIIOKEHUS ONPEIEIECHHBIX HHTErPAJIOB.

8. CnocoObl  BBISICHEHUS CXOJUMOCTH  HECOOCTBEHHBIX
HUHTETPAJIOB.

- [IpeacraButh 0630p cepBUCOB, IIUPPOBLIX HHCTPYMEHTOB IS
BU3yalM3alliy, W3Y4YEHMs] CBOMCTB, aHalM3a NPUKIATHBIX
3a/ay, pemaeMbIX CpeACTBaMH JIMHEWHOW anreOpsl U
MaTEMaTUYECKOT0 aHAIN3a

— pe3yabTaT (CKPUHILIOTHI WM ...7) IPEACTaBUTh KaK OTBET Ha

3amanue B Moodle, umun B Google mokymeHTte, wid Ha OCKE
Miro.




Kon Nunuxarop
WHJIUKA JOCTHOKCHHS OreHOYHBIE CPECTBA
TOpa KOMITCTCHITHT

YK-1.2 | Kputnuecku - HCTIOJIB3YET Pecypchl HHTEPHETA I IPOCMOTPA, TIOUCKA,
OLICHUBAET 0TOOpa, BU3YAIM3alluK U aHATN3a JAaHHBIX (OTKPBITHIE Oa3bI
HaJCKHOCTh JAHHBIX, IOPTAJBI U caiThl, Hamp. Poccrar, TAdviser u np.).
HCTOYHHUKOB Oyenounvie cpedcmea 0ocmudiceHue UHOUKAmopa.
uHpopmManuy, Ilpumepnulit eapuanm 3a0anus:
pabotaer ¢
IPOTHBOPEYNBON 1) U3yuuts (y3HATh) BO3MOXKHOCTH CEPBHUCOB, IIU(PPOBBIX
uHpopmarmen u3 MHCTPYMEHTOB
pasHBIX 1.1. nns BU3yanu3anuu, aHajin3a IpUKIaJIHbIX 3a7a4,
HCTOYHHKOB, pelIaeMbIX CpeICTBaMU JIMHEHHOW U BEKTOPHOMN anreOpsl
OnpeaecacT (Hamp., TpaHCTIOPTHOM 3a1auu, 3axa4uu JII1 — rpadudeckmii
HpO6€JIBI B MeTOI[),
uHpopmanuy, 1.2. st BU3yanu3aluu, U3y4eHusl CBOMCTB KPUBBIX U
HEOOXOMMMOH ISt | moBepxHOCTel 2-ro mopsaka (Hamnp., WolframAlpha u ap.)
pecHus 1.3. u T.1. (B K&XIIOM pazfiene Kypca — JIJisl pelieHus
podIIeMHO KOHKPETHBIX MEXKIUCIMUILTUHAPHBIX MPUKIATHBIX 3a7a4)
CUTyaluu, 1 2) Pe3ynbTar (CKpUHILOTHI WIIH ...7) IPEJACTaBUTh KaK OTBET Ha
OPOCKTUPYET 3aganue B Moodle, miu B Google nokymenre, win Ha 10CKe
IIPOLECCHI MO UX Miro.
yCTpaHEHHIO

YK-1.3 | Pa3zpabarbeiBaet u YMeer pemarsb 3a1a4u MPEAMETHOM 00JIacTH: BRIOUPATh METO/T
coJiepKaTeJIbHO Y QITOPUTM JJIsl PEIICHHS] KOHKPETHOM 3a71a4H,
apryMEeHTUPYET apryMEeHTHPOBATh CBOM BHIOOP; CTPOUTH MPOCTEHIITHE
CTpaTeTuIo MaTeMaTUYeCKHE MOJIEITH PeaJbHbIX MPOIECCOB U CUTYAIIU;
pelieHus MPUMEHSITh KOMITBIOTEPHbIE MAaTEMATUYECKUE TPOTPAMMBI TSI
npoOIeMHOMN peIIeHus 3a1a4:

CUTyallu Ha
OCHOBE CHUCTEMHOTO
u
MEXIUCUUIUTMHAPH
Oro IOJIXOJIOB;
CTPOMT CLIEHapUHU
peann3zanuu
CTpaTeruu,
onpeaenss
BO3MOKHbBIE PUCKU
U npeasiarasi myTu
WX yCTpaHEeHUs

- 00ajaeT HaBbIKaMU 0TOOpa U 00paboTKK MHPOPMAIUH,

- HaBBIKAMU ¥ METOJTMKaMH 0000IIEHHSI Pe3yIbTaTOB PEIICHUS
3aJ]a4 Ha OCHOBE TEOPETHUYECKUX MOJOKEHUN BhICIIEH
MaTeMaTHKH

Ilpumepnuie 3a0anus

3apanme 1. Jlng npousBoACTBa BYX BUIOB u3nenuii A u B
WCIIOJIB3YETCS] TP THIIA TEXHOJIOTHYECKOTO 000pymoBanus. Ha
MPOU3BOJCTBO E€IUHUIBI U3enus A wucnonb3dyercs 3 yaca
paboThl 00OpymOBaHHS TEpBOTO BUAA, 4 dYaca paboOThHI
o0opysoBaHUsT BTOPOTO BHJA M 5 4YacoB dYaca pabOThHI
obopynoBanus Tperbero Buma. Jns enuHunbl uzgenus B —
ucnonb3yercs 6, 3 1 2 yaca COOTBETCTBEHHO.

CymIecTBYIOT OTpaHHYCHHs Ha WCIIOIB30BaHUE O0OPYAOBAHUS
nepBoro Buaa — 102 wyaca B Mecsll, Ha UCIOJIb30BAaHUE
obopymoBanus BTOporo Buaa — 91 wac B Mecsnm U Ha
UCIIONIb30BaHUE 00OpYyIOBaHMs TpeThero Bujga — 105 yacoB B
MeCHII,

[lena peanu3zanuu eIMHULIBI TOTOBOTO M3/eNusa A cOCTaBisier 7
y.e., uznenus B -9 y.e.

CocraBbTe Mmi1aH NPOU3BOACTBA U3l A u B Ha mecs,
o0ecreunBaroNuii MAKCUMAaJIbHYIO BRIPYUKY OT UX PeaU3aIiH.
Pemute 3a1auy ¢ nomorbto cpeacte MS Excel.




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

. BoisicHuTh, BpeMs paboThl Kakoro 000pya0BaHUs UCUYEPIAHO
HE MOJHOCTBbIO, B KAaKHUX IMpEIeax MOXKET MEHATHCS Bpems
UCIIOJIb30BAaHUsI BCEX TpeX BHUIOB O00OPYIAOBAaHMS, YTO ObI
«IIEHHOCTB» 3TOI'0 Pecypca OCTaBajlach IPEKHEN.

B kakux mpenenax MOKHO U3MEHSTH LIEHbI TOTOBBIX MPOIYKTOB
A u B, 4T0 OBI IJ1aH UX TPOU3BOCTBA OCTAJICS TIPEIKHUM.
[TpoBepuTs 11e71€c000pa3HOCTh BBEACHHS B IJIaH IPOU3BOICTBA
emte oaHoro uznaenus C, ¢ 3arpaTaMu Ha €IUHULLY IPOAYKIIMH 2,
3, 5 yacoB paboThl 000pyAOBaHUS IEPBOTO, BTOPOT'O U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIM 1I€HA PEAIU3allii COCTAaBUT 8 y.€.
3aganue 2. Pemints TpaHCTIOPTHYIO 3a/1a4y 10 IEPEBO3KE MecKa
C TpeX KapbepoB Ha YETHIPE CTPOUTEIIbHBIC IUIONMIAIKU. B neHb
Kaxapli kapbep npousBoaut 120, 80 m 100 ToHH mecka, Ha
cTpoumiomanaku  tpedyerca 85, 65, 90 u 60 TOHH
COOTBETCTBEHHO. 3BECTHBI paccTOSHUS MEXIY 3aBOJaMU H
IUIOHIA/IKAMH B KHJIOMETpax:

7 4 15 9
11 2 7 3
4 5 12 8
Onpenenursb ONTUMAaJIbHBIN j1aH [IEPEBO30K,

MUHUMU3HUPYIOIUN 00N KHIIOMETPaX MEPEBO30K.

3aganue 3. [Ipy nocTpoeHNH BUCSYErOo MOCTA YEPE3 PEUKY
«Tuxas» ¥ BBIICHEHNU Ha/IEKHOCTU COOPYKEHUS, CTYI€HTBI
CTPOHOTPsAA CTOJKHYJIHUCH C PEIIEHUEM CIEAYIOLIEHN 3a1a4u:
Tpoc, noABeIIeHHBIN 3a 1Ba KOHIIA HA OJJUHAKOBOMW BBICOTE,
umeet ¢popMy Ayru napadosnsl. PaccTosHue Mex1y TOUKaMu
KperieHus paBHo 24 M. ['myOuHa nporuba Tpoca Ha
paccTosiHuM 3 M OT TOUKH KperuieHus paBHa 40 cM. Onpenenutsb
rIyOuHy nmporuda Tpoca nmocepeinHe MEXy KPETUICHUSIMHU.

0) Ilopsinoxk mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTAlIMH, NMOKa3aTeJld W KPUTEPUH
OLICHUBAHMS:

2. IIpoBeneHnss TPOMEKYTOUHOM aTTECTAL[UU

IIpomexxyTouHast arrecranuss MO JIUCHUILIMHE «BpIcmias maremaTuka» IPOBOJMUTCS B
dbopMe HK3aMEeHa M BKIIOYAET TEOPETUYECKHE BOMIPOCHI, IMO3BOJISIIOIIME OLEHUTh YPOBEHD
YCBOEHHsSI OOYyYalOIMMHUCS 3HAHWM, W MpaKTUYECKHE 3a/JaHusi, BBIABISIONINE CTEMEHb
c(OPMHPOBAHHOCTH YMEHUH U BIAJICHUN, TPOBOAUTCS B GOPME IK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OouneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHUX BOMPOCA U OJHO NMPAKTHUYECKOEe
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OIEHKY «OTJHYHO» — OOyYarouuiicss JIeMOHCTPHUPYET BBICOKUH YpOBEHBb
chopmupoBarHHOCTH KommeTeHIIMU Y K-1, BCceCTOpoHHEE, CHCTEMAaTHYEeCKOE U TIIYOOKOE 3HAHWE
ydeOHOro Marepuana, CBOOOJHO BBITIONHICT MPAKTHUYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalUAX TOBBIIIEHHON CIIOKHOCTH.



— Ha OIIGHKY «XO0polo» — OOydaroluiics JIeMOHCTPUPYET CpeIHUNM YpOBEHb
chopmupoBaHHOCTH KomrieTeHIUU Y K-1: OCHOBHBIE 3HaHUS, YMEHUSI OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHECHUS IPU AaHATUTHYECKUX OTIEepalUsiX, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTaHIAPTHBIE CUTYALUH.

— Ha OUEHKY «YIOBJIETBOPHUTEJIbHO» — OOYYaIOLIUICA JEMOHCTPUPYET IOPOTOBBIN
ypoBeHb c(hOpMUPOBAHHOCTH KommeTeHuuu YK-1: B XoJae KOHTPOJIBHBIX MEPONPHUITUN
JOIYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
OOy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS MpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHHSIMH NIPU X MIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIBLHO» — 00yUaIOIHNIACs IEMOHCTPUPYET 3HAHUS HE Ooiee
20% TeopeTHYeCKOro MaTepuaia, JOINYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKM PEIICHUS IPOCTBIX 3aJ1a4 WIM HE MOXKET IOKa3aTh 3HAHUS Jake Ha
YPOBHE BOCIIPOU3BEICHHUS U OOBSICHEHHS HH(POPMAIIHH.



