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Pabouas mnporpamma coctaBieHa Ha ocHoBe @OI'OC BO - cneumanurer 10
cnenuansrocTr 21.05.04 T'oproe nerno (mpuka3z Munobpuayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccMoTpeHa M oq00peHa Ha 3acenaHuu Kadenpbl [IpuknanHoin
MaTeMaTHKU U HH)OPMATHKH
08.02.2022 r., npotokos Ne 7
3aB. kadenpoit 10.A. 13BekoB

Pabouas nporpamma ogo6pena metouueckoi komuccueit MEuC
14.02.2022 r. npoTokon Ne 6
[Ipeacenarens N.10. Me3un
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HUCKOMAEMBIX

N.A. I'pumvn

Paboyas nporpaMma cocraBieHa:
noueHt kapeapsl [IMuld, kana. nexa. Hayk E.M. I'yruna

Peuenzenrt:
JOoIeHT Kadeapsl Pu3uku, KaHa. Gu3.-Mat. HayK JAM. Jonrymmx




JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
ydaeOHOM roly Ha 3aceqaHuu kapeapsl [IpukinagHol MaTreMaTuku U HHHOPMATUKU

IIporokom ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
yaeOHOM rojly Ha 3acefqaHuu kageapsl [IpukinaaHoit MaTeMaTuku U HHOOPMATHKH

IIporokom ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKiIaaHON MaTeMaTHKU U HH()OPMATHKH

IIporokom or 20 . Ne
3aB. kadenpoit I0.A. 13BekoB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roj1y Ha 3acenanuu kadeapsl [IpukiagHoil MaTeMaTuKu U MHOOPMATHKH

IIporokom or 20 . Ne
3aB. kadenpoit 10.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa U ogoopena s peanusanuu B 2027 - 2028
y4ueOHOM Toly Ha 3acefqanuu kadeapsl [IpukinagHoit MaTeMaTuku U HHOOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii [O.A. N3BekoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena g peanusanuu B 2028 - 2029
y4aeOHOM Toly Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTHKy U HHOOPMATHKA

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BeKoB

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U WHPOPMATUKH

IIporokom ot 20 . Ne
3aB. xadenpoii 10.A. 13BekoB




1 Ilesin ocBOEHMSI AMCUMILIUHBI (MOIYJISA)

Llensimu ocBOoeHMS OUCUMIUTUHBI «MaremaTHKa» SBISETCS TMPUBUTHE HAaBBIKOB
WCIIOb30BaHUSI MAaTEMaTUYECKHX METOJIOB MCCIEJOBAaHUS M OCHOB MaTeMaTHYeCKOro
MOJIETIMpOBaHusl B Oyaymied mnpodeccuu M0 WHKEHEPHOMY OOECIEUeHHIO JesTeIbHOCTH
YelloBeKa B HeIpax 3eMJIH MPH AKCILTyaTAlMOHHON pasBelKe, J00bIYe U mepepaboTKe TBEPABIX
MIOJIE3HBIX HCKONAEMbIX, CTPOUTENICTBE M OSKCIUTyaTalldd IMOA3EMHBIX OOBEKTOB Pa3IMYHOTO
Ha3HA4YCHHUS.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MpOorpaMmbl

JucuumnHa Beicmias MaTeMaTuka BXOAMUT B 00s3aTENIbHYIO 4acTh Y4e€OHOrO IJIaHa
00pa3zoBaTeNbHON MPOTPaMMBI.

JUis u3ydeHus  JUCLMIUIMHBI  HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

JUis u3ydeHus AMCLUMIUIMHBI HEOOXOIUMBI 3HaHMS U YMEHHs, C(POPMUPOBAaHHBIC B
pe3ysbTaTe U3Y4EeHUU IUCHUIUIMH: «AnreOpa M Haudaia aHainuza», «['‘eomerpus» B 00BEME
IIPOrpaMMbl CpeAHEN LIKOJIBI.

3HaHus (YMEHUs, BJIaJIEHUs), MOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3YUSHHSI TUCIUTUINH/TIPAKTHK:

®dusnka

TeopeTnueckas MexaHUKa

ConpoTusieHne MaTepUuaIoB

[TpuknaaHas MexaHUKa

DIIEKTPOTEXHUKA

Teopus BeposTHOCTEH U MaTeMaTUYeCKasi CTaTUCTUKA

AHann3 TaHHBIX

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCUMILUTUHBI (MOYJIS) M IUIAHUPYeEMBbIe Pe3yJabTaThl 00y4eHHs

B pesynbpTare ocBoeHUS TUCHMIUIMHBI (MOAYIsi) «BrIciias MaremaTuka» oOydarouiuiics
JOJDKEH 001aaTh CIEAYIOINMHI KOMIETEHIIUAMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXKXECHUA KOMIICTCHIIN

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO TOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYallMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnueckn orieHuBaeT HaIG)KHOCTh UCTOYHUKOB HH(pOpMaIuu, paboTaeT ¢

OPOTHBOPEYMBON HHGpOpMalKell U3 pa3HbIX HCTOUYHUKOB, OIpEIenseT
npoOensl B HWHPOPMANMK, HEOOXOAUMOUN HJisi pEIICHHs] MPOOJIeMHON
CUTYaIlUH, U IPOEKTUPYET IPOLECCHI 110 UX YCTPAHEHUIO

YK-1.3 Pa3zpabarbiBaeT U colepikaTelbHO apryMEHTHUPYET CTpATervio pelieHus
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILTMHAPHOTO
MOJIXOJI0B; CTPOMUT CIEHApUu peaju3aldd CTpaTeruu, OIpenesss
BO3MO>KHBIE PUCKU U NIpeJIarasi IyTH UX YCTPaHEHUs




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJI5)

OO6m1ast TPy1I0EMKOCTh TUCIMIUIMHBI COCTaBIIsAeT S 3aueTHBIX enunanil 180 akaa. 9acoB, B TOM 4uCIIe:

— KOHTaKTHas pabora — 8,6 akaJ. yacoB:

— ayuTopHas — 6 akaJi. 4acoB;

— BHEayIUTOpHas — 2,6 aKajl. 4acoB;

— caMocTosTenbHas pabora — 162,7 akas. yacos;

— B opMe npakTudeckoii moarorosku — 0 akaj. gyac;
— IMOJATOTOBKA K DK3aMeHy — 8,7 akaj. yac

dopma arTecTauui - 3K3aMeH

AynuropHas s
KOHTaKTHas pabora E 3 Dopma TEKyLIEro
s X Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) = A . p Kon
> 3 © | camocTOsATENBHON |  ycIieBaeMOCTH U
JIACIMTUTHHBI R £ . KOMITETCHIIUU
o & paboThI IIPOMEKYTOYHOM
na6. | mpakr. | €8
Tex. : 1 2 aTTecTalun
3aH. 3aH. | U &
1. DneMeHThI TUHEHHOM anreOpb
1.1  Jluneitnas  anre0pa:
Matpuniel ¥ OeiicTBHS  HAX
HUMU. Onpenenurenu
KBaJIpaTHBIX MAaTpHL, pPaHT CaMOCTOSITETTEHOE
MaTpPHIbI, oOpaTHAsE MaTPHIlA. H3y4YeHHUE PI'P; VK-1.1,
PHHEL 5P P | 9 1 05 0,5/0,5U| 20 Y
MeTonpl  pemieHus  CHCTEM TUTEPaTypPHI, TECTUPOBaHUE VK-1.2, YK-1.3
JIUHEHHBIX  aNreOpandecKux BbInosiHeHue PI'P
YpaBHEHHU. Teopema
Kponekepa-Kanemnu.
OIHOPOIHBIE CHCTEMBI.
Hroro no pasaeny 0,5 0,5/0,51| 20
2. BBezenue B MareMaTUYECKUH
aHaIIn3
CaMOCTOSITETTEHOE
2.1 TIlpenen u HENPEPLIBHOCTH H3y4YeHHUE VK-1.1,
pel . pep .| 1 0,5/0,51| 10,4 Y TECTHPOBaHHE
(GYHKIUHU OHOM MEPEMEHHOM JUTEPATYPHI, VK-1.2, YK-1.3
BoInosiHeHHE PT'P
Uroro o pazneny 0,5/0,51| 10,4
3. uddepeHunansHoe HCUUCICHUE
GyHKIMM ~ ONHOM W MHOTHX
TIEPEMEHHBIX
3.1 Omnpenenenue
Ipou3BOMHOM  QyHKIMM B
touke. [uddepennman, ero
reoMeT ﬁ{e(i)r?ng ’ CMBICI CAMOCTOATEILHOE
P . H3y4eHue PI'P; VK-1.1,
I'eomerpuueckuit ul 1 0,5 15
. JUTEPATYPHI, TECTHPOBaHHE VK-1.2, YK-1.3
MEXaHUYECKU CMBICI
N BoInosiHeHHE PT'P
IIPOU3BOTHOM. IpaBuna
muddepeHnupoBanus u
Ta0IMIA MPOU3BOJHBIX.




3.2 ITpousBoaHbIC u

nuddepeHnnanst BBICIIINX CaMOCTOSITENIbHOE
nopsiikoB.  OCH.  Teopembl U3yuYCHHE YK-1.1,
15 PI'P
nudepeHInanbHOTO JUTEPATYPHI, VK-1.2, VK-1.3
HCYHCIICHHUSI. dopmymna Beinoiaenue PI'P
Teiinopa. Ipasuito Jlonurans
3.3 ITpumeHnenue
MIPOU3BOTHOM u CaMOCTOSITETTbHOE
W HI[Aaa: pu " HU K-1.1,
A pepenn P 0,5 0,5/020| 15 3yHenne PTP Y
HCCIICIOBAaHUN  QYHKIUH JUTEPATYPHI, VK-1.2, YK-1.3
BBIYUCIICHUN TNPUOIMKEHHBIX BbInoHeHue PI'P
3Ha4YeHUI
34 Auddepennuposanue CaMOCTOSITETIbHOE
O®HII: noHATHE  YacTHBIX
U3yUYCHHE -PI'P, VK-1.1,
MIPOU3BOJTHBIX, IIOJIHOT'O 0,5 15
JUTEPATYPBI, - tectupoBanne  |YK-1.2, VK-1.3
nuddepeHnnana, 3KCTPEMyM
Bemonaenne PI'P
O®HII, >nemMeHTHI TEOpHH OIS
Uroro no pazaeny 1 1/0,21 | 60
4.  HHTerpanbHOE  MCUUCICHUE
(YHKIMHU OJHOM MEPEMEHHOM
4.1 TlepBooOpa3Hast QyHKIIHS.
Heomnpenenennslii nuTErpan u CaMOCTOSITENILHOE
€ro  OCHOBHBIE  CBONCTBA. U3yUYCHHE -PIP; VK-1.1,
0,5 6
Tabmuua  HeompeaeIeHHBIX JUTEPATYPBI, - rectupoBanue |YK-1.2, YK-1.3
WHTETPAIOB OT  OCHOBHBIX Beimonaenne PI'P
AJIEMEHTAPHBIX QYHKIMN
4.2 OCHOBHBIE METO/IBI
HUHTETPUPOBAHHSL. Mertozpt CaMOCTOSITETTbHOE
HEIOCPEACTBEHHOTO H3y4eHue -PI'P; VK-1.1,
0,5/0,41] 6
HHTETPUPOBAHMUSL. TUTEPaTypPHI, - rectupoBanne |VK-1.2, YK-1.3
WnTerpupoBanune 3aMeHOH BbInosiHenue PI'P
TIepeMEHHON ¥ M0 YacTsIM
4.3 OcHOBHBIE METOJIbI CaMOCTOATEIRHOC
I/l;-ITC HDOBAHIS 6 H3y4eHUe -PIP, YK-1.1,
I/IHTer;p Hp OBaHI/Ie' o6eii JUTEPATYPBI, - rectupoBanue |YK-1.2, YK-1.3
pHp AP BbinosiHeHue PI'P
4.4 OcHOBHEIE METO/IBI
HHTrpUPOBAHU CaMOCTOSITETTEHOE
’ H3y4eHue -PI'P; VK-1.1,
WuterpupoBanue 0,5 8,3
JUTEPATYPHI, - rectupoBanne |VK-1.2, YK-1.3
TPUTOHOMETPUYECKUX "
. BoinosiHeHue PT'P
MPPALOHATBHBIX BBIpaKEHHI
4.5 OrmpeneneHHbI HHTETPAIL.
dopmyna CaMOCTOSITENIbHOE
Herotona-Jleitonuna. HU3y4yeHue - PT'P; VK-1.1,
. 0,5 18
CaoiicTBa. Metoabt JUTEPATYPBI, - rectupoBanue |YK-1.2, YK-1.3
HHTEIrPUPOBAHUS. BbInoaHeHne PI'P
[Tpunoxenus.
4.6 HecobGcTBeHnble CaMOCTOSITENIbHOE
HUHTErpaJibl. Ab6comoTHas U3y4ueHHE - PT'P; YK-1.1,
10
CXOJUMOCTB. IIpn3nakn JUTEPATYpBHI, - rectupoBanre  |YK-1.2, VK-1.3
CXOIMMOCTH. BoinosiHenue PI'P
Uroro o pazneny 0,5 1,5/0,41| 54,3
5. OOBIKHOBEHHbBIE
i hepeHnranpHbIe ypaBHEHHS
onayy): Ay 1l-ro wu BeICHIHX
nopsiikoB.  OCHOBHbIE — HOHATHSA,

meronsl pemenusi. Cuctemsr Y

HEPBOro MOPSIIKA.




51 OOBIKHOBEHHBIE

nuddepeHranbHbIe
ypasaenus (OAY): Y 1l-ro u
BBICIIIUX TIOPSIIKOB. - CaMOCTOSITETIEHOE
CaMOCTOSITENIBHOE ~ U3Y4EHHE H3y4eHUE -PI'P; VK-1.1,
0,5 18

IIUTEPATYPEI, JUTEPATYPEI, - tectupoBanne  [YK-1.2, YK-1.3
Bemonaenne PI'P Beinoiaenue PI'P
OCHOBHBIE TOHSATHS, METOJBI
pemenns.  Cucremsr Y
IIEPBOTO MOPSIKA.
HUroro no pazaeny 0,5 18
6. [ToaroroBka K 3K3aMeHy

Pernienue THIMOBBIX

NPUMEPOB U
6.1 Teoperuueckast HE o TI:) KA K SK3aMCH VK-1.1,
MOJITOTOBKA K 3K3aMEHY . VK-1.2, VK-1.3
HATOTOBOMY
TECTHPOBAHHIO

Uroro no paznmeny
Htoro 3a cemectp 4/1,61 | 162,7 9K3aMeH
Hrtoro no aucruminze 4/1,61 | 162,7 DK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpagunuonHsle oOpa3oBarenbHble TeXHOJOrMM. OpraHuszanus o0pPa30BaTEIbLHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK TPaHCISALMIO 3HAHUW OT IpernojaBaTens K CTYAEHTY
(IperMyILECTBEHHO HA OCHOBE OOBACHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOY4YEHHs).
VY4eOHast 1€ATeNbHOCTh CTYAEHTAa HO-CUT B TAaKUX YCIIOBHUSX, KaK IPaBUIIO, PEIPOAYKTHBHBIN
Xapakrep.

®opMbl y4EOHBIX 3aHATHIL:

- UHpOpPMALMOHHAs JIEKUUS — I[IOCIEeNOBaTeIbHOE M3JIOKEHHE Marepuaja B
JTMCUUTUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBAIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB 110
IIPEIOKEHHOMY aITOPUTMY.

2. TexHomorun mnpoekTHOro oOyueHus. OOpa3oBaTeNbHBIM NpPOLIECC IOCTPOEH B
COOTBETCTBHH C QJITOPUTMOM IIO3TAITHOTO PELICHHs MPOOJEMHOH 3ala4d WM BBIOJIHEHUS
yueOHoro 3aganus. [IpoekT npeanonaaraeT COBMECTHYIO y4eOHO-[103HABATEIbHYIO 1€ TEIbHOCTh
IpyNIbl CTYJEHTOB, HAIIPaBJICHHYIO0 HA BbIPAaOOTKY KOHLEMIMH, YCTAHOBJICHHUE LIeJel U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3YJIbTaTOB, OINpPEJENCHHE MPUHLUIOB U METOAMK peIIeHUs
IIOCTABJIEHHBIX 3a/lay, IUIAHUPOBAHMUE XO-Ja paOOThl, MOMCK JOCTYNHBIX U ONTHUMAJIBHBIX
pecypcoB, MO3TANHYK pealu3alyio IUIaHa paboThl, MPE3EHTALUIO PE3yJbTaTOB PabOThI, UX
ocMbICiIeHne U peduiekcuto. [IpumensieTcss B OCHOBHOM TS ITEpeXoa KOMIETEHIIUN Ha YPOBEHb
BIIAJICHHUS.

OcHOBHBbIE TUITBI IPUMEHAEMbIX HAMH B 00pa30BaTEIbHOMN J1€ATENbHOCTH IIPOEKTOB!

HccnenoBaTenbCkuil MpPOEKT — CTpyKTypa MNpubmmkeHa K ¢GopMmary HaydHOro
UCCIIEOBaHMs (0Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, OIPEJCIICHUE HAy4YHOH MpoOsIeMBl,
npeaMmera U oObeKTa HCCIelOBaHMs, LielNed M 3aJad, METOJO0B, MCTOYHMKOB, BBIIBUKEHUE
THIIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBHIBOJBI, 00O3HAYEHHWE HOBBIX IpoOiem). Pezymprarom
ABIIsieTCA yueOHast KapTa 110 MO0 Hallei 00pa30BaTeIbHOM MPOrpaMMBl.

TBOpYECKHI MPOEKT, NPEANOJAralolIMi B OTJIAYHAE OT MPEABIAYIIEr0, KOHEYHBIN
MPOJYKT B CIEAYIOUIMX BapUaHTaX — Ia3eTa K UCTOPUYECKH 3HAYUMOMY «MAaTEMAaTUYECKOMY»
coObITHIO (Tpa3aHuK uncna «[lu» u T.I.); «MaTeMaTHyecKas» OTKPBITKa (CBOEro poja ydeOHas
KapTa, TOJIbKO He(popMalibHO, KpacCOYHO OPOPMIIEHHAs; BUAECOPOJHK «S1 Haydy Bac pemarsb ...» U
T.II.

NupopmalnoHHBIE MpPOEKT — y4eOHO-TO3HABaTeIbHAs JACSITEIBHOCTh C  SPKO
BbIpQ)KEHHON 3BPUCTUYECKON HAIPaBICHHOCTHIO (ITOUCK, OTOOP U cUCTEeMaTH3alus HHPOpMaLuu
0 KakoM-TO 0OBEKTEe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa ¢ 3TOW MH(pOpManuen, ee aHaIu3 U
0000111eHIE U, HAKOHELI, TPe3eHTalUs 110 IPAKTUYECKOMY MPHIIOKEHHIO).

4. NndopmalinoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIe TEXHOIOTUU. Opranu3anus
00pa3oBaTeNbHOIO Mpolecca ¢ MPUMEHEHHEM CIEeLUAIN3UPOBAHHBIX MPOrPAaMMHBIX Cpell U

TEXHUYECKUX CpeNCcTB pPaboTel ¢ wuHpopmarmein (MHPOPMAIMOHHYIO Cpely YHHUBEpPCHUTETa
MOO/IYC MOODLE).

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeILHOM padoThl 00y4armmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALIMOHHOE 00ecTieYeHre THUCIIUILTHHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. IlunaueB B. C. Beicmias maremaruka: yueOnuk / B.C. IllumayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
aneKTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum goctyma: s aBTOPHS3.
M0JIb30BaTENEH.

2. Slumenes, JI. T. Beiciias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Boicmiee obpazoBanue; bakanaspuar). - ISBN 978-5-369-01032-7. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1056564 (nata obparieHus:
28.06.2022). — Pexxum J0CTyIA: 110 MOAIUCKE.

0) lonotHUTEILHAS JIUTEpaTypa:

1. Marematuka B mpumepax W 3agadax: yue0. mocobume / O.M. JlerrsipeBa, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bricmiee o00-pa3oBanue: bakanmaBpmar). - ISBN 978-5-16-102288-7. — Tekcr:
anektponnsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUIS1 aBTOPU3. I10JIb30BATEIIEH.

2. ®uxrtenronbil, I.M. OCHOBBI MaTeMaTHYECKOTO aHaK3a: y4eOHUK: B 2 yactsax / .M.
®uxrtenronpi. — 11-e u3g., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — TekcT : 3aeKTpOHHBIH // DieKTpOHHO-OHOIMOTEYHAS
cucrema «Jlaup» @ [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oGparieHus:
28.06.2022).- Pexxum gocTyma: i aBTOPU3. IOJIb30BATEICH.

3. ®uxrenroinsbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: Y4eOHUK: B 2 dacTsax / [.M.
Ouxrtenronsll. — 10-e u3g., crep. — Caunkr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3neKTpoHHBIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oGparenus:
28.06.2022). — PexuM noCTyma: Ui aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk 1o BbIciield MaTeMaTuke: yued. mocodue / B.C. [llumnayes.
— 10-e m3x., crepeornnr. — MockBa: UH®OPA-M, 2020. — 304 ¢. — (Bricuiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Texkcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 (mata obOpamenus: 28.06.2022). — Pexum
JOCTYTA: AJIs aBTOPH3. MTOJIb30BaTENCH.

B) MeToauveckne yKasaHus:

1. T'pauesa, JI.A. OnpeneneHHbIN UHTETpall: METOANYECKHE YKa3aHUS Ui CTY/IE€HTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.U. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DnemeHTHI TMHEIHON anreOpbl, BEKTOPHOI anreOpbl M aHAIUTUYECKOH
reomerpun: YdyeOHoe mocodue. - Marautoropek: ['OY BITO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

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

4. Masuenko, E.II. IlpousBognas u auddepenuuman @ynkuuu. I[IpakTukym.-
Marunutoropck: 'OY BIIO «MI'TY um. .. Hocosay, 2010. — 38 c.

5. Masuenko E.II. MccnenoBanue ¢yHkuuit u nocrpoenue rpagukon. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. —20 c.

r) [Iporpammuoe ob6ecnneuenue u UHTEepHET-pecypehb:

IIporpammHoe o6ecnneyenne

Haumenosanue 110 Ne norosopa Cpok neicTBuUS JIUIEH3UU




MS Office

2007 Ne 135 ot 17.09.2007 0eccpovHO
7Zip CcBOOOJTHO 0eccpouHO
FAR Manager |cBo6oaH0 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIKa

[TouckoBast cucrema Akanemus Google
(Google Scholar)
Nudopmanmonnas cucrema - Emxunoe
OKHO JIOCTyIa K HH()OpMAIMOHHBIM
OnekTpoHHass 0a3a  MEPHOAMYECKHUX
u3nanuii  East  View  Information
DNEKTPOHHBIE Pecypchl  OHOIMOTEKH
MI'TY um. I'.11. HocoBa
Mexnynaponnas  pedepatuBHas U
MOJJHOTEKCTOBAsl ~ CIpaBOYHast  0asa
MexnynapoaHas 0a3a MOJTHOTEKCTOBBIX
»KypHaioB Springer Journals
Mexnynaponnas 6a3a  CrpaBOYHBIX
W3JJaHUH 110 BCEM OTpaC/IsiIM 3HAHMUH
Mexnynaponnas pedepatuBHas 0aza
JAHHBIX 1O YHCTOM M NPHUKJIAJTHON

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUILTHHBI (MOLYJIs1)

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

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

https://dlib.eastview.com/

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

http://scopus.com

http://link.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepuanbHO-TEXHHUUYECKOE 00eCIIeYeHNE TUCHUIIINHbBI BKIHOYAET:

Y4eOHble ayTUTOPUH U1l IPOBEACHMSI 3aHATHUHN JIEKLIHOHHOTO THIIA.

Jlocka, MynpTUMEIMMHBIE CpENCTBA XPAHEHWs, Iepeladyd U IPEICTABICHUS
nH(pOpMaLINH.

YyeOHble ayAUTOPUM [UIS MPOBEACHUS NPAKTUUYECKUX 3aHATUH, TPYNIOBBIX U
MHUBUAYAIBHBIX KOHCYJbTAIlUi, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOM arrectanuu. Jlocka,
MYJIbTUMEIUHHBIN TpOeKTOp, 3KpaH, Kommiuekc MeToauueckux pa3paboTok (pa3gaTouyHOro
Marepualia ¥ METOJIMYECKUX YKa3aHUN) M\MJIM KOMIUICKC TECTOBBIX 3a/IaHHid JUIsS TIOATOTOBKU U
MIPOBE/ICHUS TPOMEXYTOUHBIX U pyOSIKHBIX KOHTPOJIEH.

[TomemeHus 1s1 CaMOCTOSITEILHON pabOThI ydaluxcsl.

I[TepconanbHbie KoMIblOTEpHI ¢ makeroM MSOffice, Beixomom B IHTEpHET U ¢ TOCTyIIOM
B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPENY YHUBEPCUTETA.

[Tomemenue ans XpaHeHHs M NPO(UIAKTUYECKOrO OOCITYy)KMBaHUS  yueOHOTro
000pyIOBaHUA.

Ixads! 1151 XpaHeHUs] yueOHO-METOIUUYECKON JOKYMEHTAIH, y4eOHOro 000pYyI0BaHUS
1 y4eOHO-HarJIJHbIX TOCOOHH.



MMPUJIO)KEHHUE 1
YYEBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOMN PAEOTHI
OBYYAIOIIUXCA
[lo gucuumnnuue «MaremaTuka» MpelycMOTpeHa BHEAyAUTOPHAas caMoOCTosITeNbHas pabora
00yJaroIuXxcs.
Ipumepnvie sapuanmeut unousudyanvuslx oomawnux zaoanuu (U/13):

NA3 Ne 1. «JjemMeHTHl JUHEHHON ajareOpbl M aHAJIMTUYECKON TeOMeTPUU B MPUJIOKEHUAX K
NPUKJIATHBIM 321a4aM J100bIBAIOIIEll NPOMbIILIEHHOCTID)

3aganue Nel (ypoBeHb KOMIETEHIMH — <«3HATh», «yMeTb»). Ilpum pemenuu 3agay,
BOCHOJIB3YyiiTech OAHMM H3 mpukjgaaubix nmakeros (Mathcad, Microsoft Excel, WolframAlpha
Mathematica woau ap.).

Pe3yabTar opopmuTe B BUe CKPHMHIIOTOB CTPAHUIl ¢ BbluncjaeHusiMu B Google lokymenTe
(IpUILIUTE CCHUIKY NMPeENnoAaBaTeso, B djieMeHTe «3ajaHue» Ha 00pa30BaTeJbLHOM MOpTajie WIN
Ha gocke Miro)

3agauva 1. Haitaure npousBeaeHrne MaTpUI]

4 :

0
10
1

5 6) (-2 3 2 ~1\(2 3 4
5) (7 8)'(0 4]1 ) (o 3}[1 1 J

2 4 -1\(1 1 -1 3
2 -1 1
03 7/]]2 -2 0 -2
00 -2Jl1 1 -2 R
1) - - 2)

3 0 -4 01 5

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

2

33,[[8.‘{8. 2. Beruncnure OIIPEACIIUTECIIN

4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1) 0 0 31 2) 0 4 7’ 3) -2 -7 2,
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 1 5) 1 20 .
3 7 -2 5
3amava 3. Jlana matpuna p _ 01 4 2 . Hatigure
10 2 -4
00 5 1
1) A12, 2) A24, 3) det A, 4) mpugymaiTe caMOCTOSTEIBHO ONPEACTUTENh 6-TO TIOPSIIKa H

TaK>XE BBIYHUCINTE €T0.

3anaya 4. Haiinute oOpaTHbIe ISl MAaTPUIL
1 0 O 21 -34 52

2 7
1) (5 oj’ 2)|2 5 -1|, 3) A=|-58 67 81
47 1 63 32 41



-1
¥l IPOBEPHTH, uTo A4~ =E
3amaua 5. Pemmre cuctemy a) MaTpUYHBIM CIIOCOOOM U

0) mo popmymnam Kpamepa.
X + 3y + 2z = -1,
3Xx + 2y + 5z = 6
4x + 3y + z = L

3amaua 6. PemmTe cucTemsl MeTonoM I'aycca, ykasbiBas B KaKJIOM CIydae paHru mMatpun 4 u

(AI B) B OAHOPOJHBIX CUCTEMAX BBIITUIIHUTC (byH,I[aMeHTaJ'IBHy}O CUCTCEMY peH_IeHI/Iﬁ TaM, I'J€ OHa €CTb.

2x + 4y + 3z = 5 3X + 7y - 3z = 14,
1. {—X + 2z = -3 2. <X + 3y + 4z = 2
6x + 5y + z = 2L 2x + 8y + 23z = -4
X + 3y - 2z = 5, X + 2y + z = 0,
3.42x + 5y - 4z = 8§, 4, <-x + 3y + z = 0
4x + 11y - 8z = 3. 2Xx + 5y + 3z = 0.
3x, +5Xx, +6x;, —-4x,= 0,
3.4x+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5 46.4x+25y+81z=34 6. 2%, +3X,  2Xg -X,= 0,
7.2X+6.2y+6.92=8.2 X, +2X, +4x, -3x,= 0,
X, -8x, +7x,= 0.

33,[[3."13. 7. OHpeI[eJ'H/ITB THUIT U ITIOCTPOUTD JIMHUIO HA TIJNIOCKOCTH U ITOBCPXHOCTH B HpOCTpaHCTBe:
A) X? —9y? +2x+18y+73=0

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

F) OHpeI[eJ'II/ITB THUII TOBECPXHOCTU U TOCTPOUTH:

2 2 2 2 2 2
B ) XYL Xy Ly
1. Z=4-X" o 9 4 257 3 9 4 25 - 4
X2 2 22 2 2 2
XLy _z__ x_Yy  z 2 2 _
9 4 25 © 5, 9 4 25.5 XY =1

o . T
32[,[[8.‘-18. 8. HOCTpOI/ITC KPHUBYIO B ITIOJIAPHOU CUCTEME KOOPAUHAT 110 TOYKAM C IIarom AQ) =—

p=4+2c0s2¢

3aganue No2 (ypoBeHb KoMneTeHun «siaagenne» - KEMCOBBIE 3AJTAHUSA nas rpynm)
1. TlpenampusitTie BBITyCKaeT M  BUAOB H3JEIUN C HCIOJIb30BaHHEeM K BHIOB Chipbs. Hopmbl

pacxoma ChIpbsl 7Sl TIPOU3BOJCTBA €AMHUIIBI MPOAYKIMU KaKIOTO BHAA JAHBI MATPUIEH Amuk.
CrouMOCTh €IMHHUIBI ChIpbs 3amaHa Mmarpuiied C. HaiiTu 3atpaThl KaXA0To BHIA CHIPbS IPH

3aJJaHHOM TUTaHe BbIycka Q W cymMapHbBIe 3aTpaThl Ha Chipbe. [IpeACTaBHTH pe3yibTaThl C
nomonisio MaTpuir A, C, Q.



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

0 0

2. Nmeercs n oTpaciein

MPOMBIIIJICHHOCTH,  KaXXJas U3 KOTOPBIX IPOU3BOJHUT CBOIO
npoaykiuio. YacTte ee HIET Ha BHYTPHUIIPOU3BOACTBEHHOE MOTPEOJICHHE JaHHOW OTpaciblo H
IPYTUMH OTpacisiMH, a Jpyras Y (KOHEYHBIH NPOAYKT) TNpeAHAa3HAYeHA Ui JMYHOTO H
obmecTtBeHHOro morpednenus. Ilycts x; — oOmuid (BajioBO) 00beM NPOIYKIIMA 1 —H OTpaciu
(i=1n); x j — OObBEM MPOAYKIMHM i —i OTPACiH, NOTPeOIIEMOM j —i  OTPaCiIbIO B MPOLECCE
npoussozctea (i = 1,n, j = 1,n).

B Tabnuue 3aman OamaHc n  oTpaciedl MPOMBIIUIEHHOCTH 32 HEKOTOPBIM MPOMEXKYTOK
BpPEMEHH.
[locTpouTh MaTpHIly NPAMBIX 3aTPAT A=(Q;j)mxn, TA€ @;j — KOIDOHUIUUEHTHI HPAMBIX 3aTpaT (10JIH
MPOAYKIUH 1 —i OTPACH, UAYIIUX Ha MPOU3BOJACTBO CAWHUIBI MIPONYKIIMA  j —H OTpaciu) |
BBISICHUTH, SIBJIETCS JIM OHA MPOAYKTUBHOW. HaliTn MaTpuily monueix 3arpat. Haittu X; — o6bem
BaJIOBOM MPOAYKLUMHU KaXJOH OTpaciau, €cld KOHEYHbI MPOIYKT MOJKEH ObITh Y. YKazarh

HEOOXOAUMBIN IPOIICHT YBEIMYCHUS BATIOBOW MPOAYKIIUH 110 KaXKIOH OTPACIIH.

Otpacnu ITotpeGnenue Banogoii Koneunsrit

1 2 3 BBIITYCK X MPOAYKT Y;
3.1 4. 5 5. 10 6. 15 7. 100 8. 60
9. 2 10. 10 11. 10 12. 20 13. 100 14. 80
15.3 16. 15 17.5 18. 10 19. 50 20. 30

3. ®upma «Coro3» obecreunBaeT J0CTaBKy BUJIEO- U ayJMOKACCET C YETHIPEX CKIIa/I0B, PACIIONOKEHHBIX
B Pa3HBIX TOYKAaX IOpo/a, B YEThIpe Mara3uHa. 3amnac KacceT, UMEIOLIMXCS Ha CKIaaX, 00bEMBI 3aKa30B
Mara3suHOB U Tapu (bl Ha IOCTABKY MPEICTaBICHBI B TAOIUIIE.

Cxitaasl Mara3uHbl 3armachl,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxiag Nel 2 6 4 3 120
Critazg Ne2 5 1 9 2 240
Ckirag Ne3 3 2 2 6 80
Cxiag Ned 4 5 10| 3 60
3akaspl, Thic. miT. | 190 | 170 | 110 | 30

Omnpenenure 00bEMBI IEPEBO30K, 0OecneunBatoye GupMe MUHUMANIbHBIE 3aTPATHI.



HJ[3 N2 «Memooul oughghepenyuanvnozo ucuucnenus GyHKyuu 0OHOU U MHOZUX REPEMEHHBIX NPU
peuienuu 3a0ay RPUKIAOHO020 XapaKmepay

3aganne Nel (3Hanuss W ymenusi). Ilpu pemenuu 3agay, BOCHOJB3YHTECH OJHHUM M3
npukJgagnbix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica nim ap.).
Pe3yabTar oopmuTe B BUe CKPHMHIIIOTOB CTPAaHUIl ¢ BbluncjaeHusiMu B Google lokymenTe
(IpHMILTHUTE CCBLIKY NMpenogaBaTenio, B 3jleMeHTe «3aJaHue» Ha 00pa30BaTeJbHOM MOpTajie HJIH
Ha gocke Miro)
1. Haiitu npousBogHble 1 AuQQepeHnnans mepBoro nopsaka
1)y 7COS X

Y ekt
2) y=(2+5x)*—3cos7x

3) y=%—4x-arcsinx,

4) y=(cosx)9.

2. Haiity mpon3BoaHy0 QYHKIHH, 3aJaHHON HESIBHO e’ —5xe* —2xy +11=0.
3.Haiiti ponsBoaHyto QYHKIMH, 33JaHHOMN IapaMeTPUIECKH {X =3cost -5,
y =4t* +5.

4. HaiiTi mpou3BOAHBIE IIEPBOTO NMOpsAKa QyHKIMH Y = x*e’*.

d? . x=3t-t°, .
de byHKIMiL: a) y= 3t 0) y=5*r.

5. Haitnure d—y u
dx

9 2 )
6. Hanuiure ypaBHeHHe KacaTelbHOI K mapabone Y =X~ —4X + 2 B Touke ¢ abemuccoit x, =0.

[Toctpoiite rpaduk U KacaTelnbHYIO.
7. Ioctpoiite rpadux nanHoi GpyHkuuu. Haiiaure Hanbonbliee 1 HaMMeHbIIee 3HaueHUs (PyHKIMH Ha

sananmHoMm otpeske; T(X)=2X° —6x° —18Xx+7, xe [— 2; 2].

1 ;
8. IlocTpoiite rpaduk pyHKIUN Y = 3 x® —2x’u nccnenyiite €8 Ha FKCTPEMYM.

X3

2
9. TocrpoiiTe rpaduk GYHKINU U YKOKUATE 110 TpaduKy e€ aCUMIITOTHI: (x+1) .

10. IMpoBenuTe MOTHOE UCCIIeOBaHNE (PYHKIIUN ¢ TIOMOIIBIO TIOCTPOSHHOTO MPEJIBAPUTEIBEHO Tpaduka
_(x-1°

X2

11. 3aBucuMOCTb yTH OT BPEMEHU MPHU NPSIMOJIMHEWHOM JIBHKEHUU TOUYKH 33J]a€TCs YpaBHEHUEM
1 2
S= éts +2t° -3, tne S —mnyrbBM,a t — Bpems B ¢. Berunciute ee ckopocTh M YCKOPEHUE B MOMEHT

BpeMeHn t=4cC.
DYHKIUH HECKOJbKHX NMEePeMEHHbIX:

Inf1—x* —y?)
1-Jy
2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOJIHBIX (YHKIUH B 33JaHHOM TOYKE:
1

A) z=x’ (1) B) z=In(Vx +/y) 1),
2
3. Haiitu a_l:’ecm u=xy+sin(x+y).
X

1. [Toctpouts PpyHKIIMIO, BEISICHUTH €€ 001aCTh ONpeeNieHuss  Z =



4. BerarcnuTh TpuOIKEHHO \5-e%924+203% .

5. ITocTpouts noBepxHOCTh. HaiiT skcTpeMyMbl pyHKIMH  Z = X° +2y> —4X —6Y + 2.

6. HaiiTu skcTpemManbHoe 3HaueHne GyHKIuN Z =2X+ Y —Yy° —X° 1pu ycaosuu X + 2y =1.
7. Halitn HauOonpliee 3HaueHUE PYHKIIMH B 32IaHHON 00JIaCTH:

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

3aganue No2 (ypoBeHb KoMIeTeHIMH «Baanenne» - KEMCOBBIE 3AJTAHUSA nas rpynm)
1. 3aBoj BBITyCKAeT CIMYEYHBbIC KOPOOKH. Pacxombl Ha MPOU3BOJACTBO OJHOTO KopoOka 1 py0, a 1meHa

npogaxu paBHa S5 py0. CKOJBKO HYXHO NPOU3BOAUTH KOPOOKOB, 4YTOOBI MpHOBLIL ObLIa
HanOOJIbLICH, ecnu t pabOTHUKOB 3aBojIa MOXKET POU3BOIUTH B
mecsim N=—(t—10)*+500 kopoGKOB.

2. Pacxompl Ha TPOU3BOACTBO Y aBTOMOOMJICH COCTaBJISIOT Q:O,5y2+y+7 MUJUTMOHOB pyOneil B
Mmecsn. Ecnu mpojaBarth Kaxaplii aBTOMOOWIb 3a S ThICSY pyOneil, TO Hpu mpojaaxe Bcex
MIPOM3BEACHHBIX 32 MECSll aBTOMOOWJICH 3aBOJA MOJNYYUT JOXOHA S*y, a 3apaboTaeT Ha 3TOM
npuObUIL (IOXOABI MHHYC pacxofbl) - S¥y—Q. Kakylo HauMEHbBIIYIO IeHY MPOAaXH S HYKHO
YCTaHOBUTB, YTOOBI 3a 3 MecsLa 3aBOJI OITY4UI NPUObLUIL 75 MUIIIMOHOB pyOIIei?

3. B nByx oOnactsax ects o 20 pabouyux, Kax/abli U3 KOTOPBIX TOTOB TPYAUThCS MO 10 yacoB B CyTKH
Ha J1o0blye alOMHUHUS WM HUKes. B mepBoii oGmactu onuH pabouuit 3a yac poobiBaer 0,2 Kr
amoMuHus wim 0,2 xr Hukens. Bo BTopoit o6nacTy A1 10ObIYM X KI' aIFOMUHMS B I€Hb TpeOyeTcs
X? YeIIOBEKO-9acoB TPY/a, a JUls J0OBIYH y KI' HHKEJIS B JIeHb TPEOyeTcs y> 4eT0BEKO-4acoB TPY/IA.
O6e o6sacTd TOCTaBISAIOT JOOBITHIM METaUl HAa 3aBOJ, IJ€ IS HYXJ POMBIIIJIEHHOCTH
MPOU3BOJINTCS CIUIAB AIOMUHUS W HHKEINs, B KOTOPOM Ha | Kr aJfOMHHHUS TPUXOAUTCS 1 Kr
Hukens. [Ipu aTom obmactu goroBapuBaroTCs MEXAY COOON BECTH J00bIYY METAJIOB TaK, YTOOBI
3aBOJI MOI' IPOM3BECTH HauOoJbllee KONM4YecTBO cIuiaBa. CKONBKO KWJIOIpaMMOB CIUIaBa MpHU
TaKUX YCJIOBHAX €KEIHEBHO CMOXKET ITPOU3BECTH 3aBOA?
(Ucrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo haraktera/naibolshego _naimenshego_zn
acheniya_velichiny/page-2
© shkolkovo.net)

4. Pemmutb rpaguueckuM METOJIOM 3aJjauy Ha HaX0KJIeHUE ONTHMAaJIbHOrO 3HaueHusl QyHKIUY (TU1aHa

NOOBIYY TOJIE3HBIX UCKOMAEMBIX):
Z=2X%+X, — min

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

5. Bagana Tabmuua 3HaueHWH X W Y M yKa3aH BHJ 3aBUCUMOCTH Y = f(x,a,b). Haiinure

napaMeTpbl aub , UCITOJIb3Yyd MCTO/J]L HAUMCHBIIUX KBAaApPATOB.
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

N3 Ne3 «MeToabl HHTErPAJbHOT0 UCYHCIEHHUS MPHU PelIeHUH MPUKJIATHBIX 3a/1a4»

3aganne (ypoBeHb KOMIIETEHUMHM — <«3HATb», «yMmeTb»). Ilpu pemenun 3axauy,
BOCHIOJIb3YyiiTech OMHUM u3 mpukjaaaubix nakeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wau ap.).

Pe3ysabTat opopMuTe B BHIe CKPHHIIOTOB CTPAaHUI ¢ BbIluucaeHusiMu B Google /lokymenTe
(MpUIUIATE CCHUIKY MpenoaaBaTesio, B djieMeHTe «3ajaHue» Ha 00pa30BaTeJbHOM MOPTaJie HJIH
Ha gocke Miro)

1). Berunciautb HeONpeeIeHHbIE HHTErPaIbl

3 4
1 xx 2 1 J o (™
- 1( - d X
1..[[3\/; 5 * ] X 2..[[3_’_)(2 2\/)(27—3] X 2 sm( c 1)
ctg*x -6 2x -1
d N ——dx X A X
4.I sin?x O g [ax" ) o 6.'[X2+2x+10 . J-ererax

I 4x+3 J. dx

dx
dX, - VRN ’
8. (x-2)° 9. Ixe “dx, 10 X(x* +1) 11. J.\/;+3{/; +24/x

% o
12. cosxsin®x’ 13 (X +1)m_

2) BeruucnuTh ornpeieaeHHble HHTETPaibl

1. _[(x +—)dx 2. jlnsmxdxs J‘ﬂdx,m Iﬁdx
x* +7x* +8 x* +8x%+9

3). Boruucauts miomaiab GUrypbl, OrpaHuYeHHOM JTHHUAMHA
1) 3x-y=4 y®=6x

¥ =cos2p, OS(/)Sz
2) 6
x =2cost
3) {y=6sint; y=3(y=3).
4). BbIYUCITUTD JJIMHY AYTU KPUBOM, 3aTaHHOW ypaBHEHHEM
1) r= In x, V3 <x<i/15.
2) P= 3¢, —m/2<@p<x/2
x =e¢'(cost+sint),
3 {x=e’(cosr—sint), zl2<t<m,

5). Berunciautb 00beM Tella, 00pa30BaHHOTO BpaiieHHeM BOKpYT ocu Oy GUrypsl, orpaHuueHHON

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



N3 Ned «IndpepenunaibHbie ypaBHEHHD)

3ananmue. [Ipu pemeHun 3aa4, BOCHOJIL3YiTeCh OJHUM M3 NPUKJIAAHBIX nakeroB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica woan ap.).

Pe3yabTar oopmuTe B BUle CKPHMHIIIOTOB CTPAaHUIl ¢ BbluncjaeHusiMu B Google lokymenTe
(mpUUILIUTE CCHUIKY NMPeNnoAaBaTesio, B djieMeHTe «3ajaHue» Ha 00pa30BaTeJbHOM MOPTAJie UJIH
Ha gocke Miro)

1. HaiiTn oOmwmii uHTerpan uin obmiee pemenne auddepeHmaaIbHOT0 YpaBHEHUS TIEPBOro mopsijika (B
IpuMepax r), 1) pemunTs 3a1ady Komm):

x% +2xy —5y?
2x% —6xy

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

r_ — i 2 ! = 2
4){3/ yoosx=sin2x - {Xy Y=g Y-ty o
X

y(0) =1 yo=1 O x

2. Haiitu o6mee pemenue qudpepeHnaabHoro ypaBHeHUS:
1) y"xInx=y",2) (A+x>)y"+2xy' =12x°.

) y" =2sin® ycosy
3. Haiitu pemenue 3agaun Komm: y() = % Y@=l
4. Haiitu oGmiee pemienue nuddepeHnanbHOro ypaBHeHus (1 eciu 3a1aH0- peluTh 3anady Komm):
1) y'-2y'+y=xe* 5 y'+4y'+5y= X
3) ¥4y’ +5y' = 6x° +2x—5, 4) y""+2y" -3y =(8x+6)e*,
5) y'—4y' +4y=e"*(cosx+3sinx),6) y" —64y’ =128c0s8x —64e®*,
) { y"+y=1/sinx

8) y' =y3x?, y(0)=3.
(212)=1,y(x12)=ni2 D V=YX YO

5. Pemrure cucremy 1Y mepBoro mopsiaka IByMst Clioco0aMu - MOJICTaHOBKH U METOJIOM Diiepa
y'=2x-5y+e'
X'=y-6x+e®



NMPOMEKYTOYHOM aTTECTAMHU:

IMPUJIO)KEHUE 2

OueHouHbIe CpecTBA /15 NPOBEAeHUs IPOMEKYTOYHOI aTTecTalnuu
a) Ilnanupyemble pe3yabTaThbl 00y4eHHsS] M OLICHOYHbIE CPEACTBA JJIs1 IPOBeIeHHUs

Kon
AHIUKAT
opa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[UHA

OreHOYHBIC cpe€acTaa

YK-1 Cnoco6eH ocyuiecTBJIsITh

KPUTHYECKHM A aHAJIU3 POOJIEMHBIX CHTyallUii HA OCHOBeE

CHUCTEMHOTO ImoJaxoaa, BblpaﬁaTbIBaTb CTpaTeruro JaelcTBUil

VK-1.1

Ananusupyer
Ipo0JIEMHYIO
CUTYaIUIO KaK
CUCTEMY, BBISBIISSA €€
COCTaBIISIIOIIUE U
CBSI3M MEXTy HUMU

3HaeT BO3MOXHOCTM NPUKIAJHBIX CEPBHCOB W MAKETOB JUIS
MAaTeMaTUiICCKOTO MOACIINPOBAHUA U PCUHICHUA 3aa4 MPUKIAJHOIO
XapakTepa CcpeacTBamMu (MeTogaMu) anreOpbl, TEOMETPHH |
MaTeMaTHYeCKOro aHanu3a. J{Jsi TOCTHKEeHUsT HHIUKATOPa:

-3HaeT OCHOBHBIC OIPEEICHUS U TOHATUS aIreOpbl, TEOMETPUH H
MaTEeMaTHYECKOT0 aHaJIN3a, UCTIOIb3yeMbIe /Uil 0TOOpa 1 00pabOTKH
JaHHBIX B COOTBETCTBHUH C ITOCTABJICHHOH MPUKJIaJHOM 3a1a4eii;

- BOCIIPOM3BOJUT OCHOBHBIE MAaTEMAaTHUECKHE MOJEIH: PAclO3HAET
MaTeMaTU4ecKue OOBEKThI; IMOHUMAET CBSI3b MEXIY Pa3TUYHBIMU
MaTEMATHYCCKUMHU O6”I)CKT3.MI/I, IMMO3BOAIOIIUMHU CMOACIIMPOBATE U
PELINTH 33/1a49y.

Ouenounvle cpedcmea 0ocmudicenue UHOUKamopa.

- UnpuBunyaneHbie noMamnnue 3ananus (MJ]3) no pasgenam kypcea
(npumepusle BapuanTel /13 npencrasnens! B [lpunoxenun 1).

- Bomnpocs! 1 camonpoBepkH U MOATOTOBKHU K BeImoiHeHuo W13
(npencrasnens! B [punoxennn 1):

1. @®opMyIUpPOBKM OCHOBHBIX TEOpeM (CBOMCTB, NPU3HAKOB
U3y4aeMbIX IMOHATUH, HEOOXOAWMBIE M JOCTAaTOYHBIE YCIOBHS) B
U3ydaeMbIX pas3zienax Kypca,

2.  Meronpl  packpeITHS  HEONPEIECIICHHOCTEN,
HENpPEepPHIBHOCTU (QYHKIIMHM OAHON IIEPEMEHHOM,

3. AropuT™ NpUOIMIKEHHOTO BBIYHUCICHUS (PYHKUIUHU C TOMOIIBIO
muddepeHnrana; HaNMCaHWA YpPaBHEHUS KacaTeIbHOW MpsiMOi
(mmockocTH).

4. AnropuTM IMOJIHOTO HCCleA0BaHus QYHKINU.

5. AITOpUTM HaXOXXAEHUS dKCTpeMyMa (PYHKIIUH OJHOM M MHOTHX
MEPEMEHHBIX.

6. MeTo/1bl BBISICHEHHUS KJIACCOB MHTETPUPYEMbIX (DYHKIIUH, a TaKxKe
METO/Ibl UHTETPUPOBAHMS OCHOBHBIX KJIACCOB (PYHKITHIA.

7. OCHOBHBIE TIPUJIOKEHUS ONIPENETIEHHBIX UHTErPAJIOB.

8. CrtocoOBbI BBISICHEHUST CXOTUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

BBISICHCHUA

- IlpencraButh 0030p cepBHUCOB, LU(POBBIX HWHCTPYMEHTOB MJIs
BHU3yaJHM3allii, W3YYCHUS CBOWMCTB, aHAlW3a MPUKIATHBIX 3a/ad,
pelraeMbIX CpeACTBaMH JIMHEWHOW aireOphl M MaTeMaTHYECKOTO
aHaau3a

— pe3yapTaT (CKPHHIIOTHI WJIH ...7) MPEJACTaBHTh KaKk OTBET Ha
3ananue B Moodle, wim B Google noxymenre, wim Ha gocke Miro.

VK-1.2

Kputnueckun
OLICHUBACT
HaJIe)KHOCTD

- HCTIOJIB3YET PECYpPChl HHTEPHETA IS TPOCMOTPA, IMOKCKa, 0TO0pa,
BHU3YyaJiM3allii U aHaJin3a JaHHbIX (OTKpBITBIe 63.3]:1 JaHHBbIX,

nmopTaiibl ¥ caiiTel, Hamp. Poccrar, TAdviser u ap.).




Kon Nunukarop
WUHUKAT TOCTUKCHHUS O1ieHOYHBIE CPE/ICTBA
opa KOMITIETEHIINH

HUCTOYHUKOB Oyenounvle cpedcmea docmudicenue UHOUKamopa.
uHpopManuy, Ilpumepnuolit 6apuanm 3a0anus:
paboraer ¢
IIPOTUBOPEYUBOI 1) U3yunts (y3HaTh) BO3SMOKHOCTH CEPBUCOB, IUPPOBBIX
uH(popManmen u3 WHCTPYMEHTOB
pa3HbIX HCTOYHUKOB, | 1.1. A7 BU3yanu3amuu, aHainu3a MPUKIAIHBIX 32/1a4, PeIIaeMbIX
orpezenseT npolenibl | CpeIcTBAMU JIMHEHHOM U BEKTOPHOU alreOpsl (Harp., TPaHCIOPTHOM
B HH(OpMAIIHH, 3anauw, 3anaun JII1 — rpadmyeckuit meton),
HEeO0OXO0IUMOM I 1.2. nyist BU3yanu3auuu, U3y4eHus CBOMCTB KPUBBIX M MOBEPXHOCTEM
peleHus 2-ro nopsaka (aamp., WolframAlpha u 1p.)
poOIeMHOM 1.3. u T.1. (B K&XXI0M paszfelne Kypca — JUIsl pelIeHHs] KOHKPETHBIX
CUTYyaIlu, U MEXTUCIUTUTMHAPHBIX TPUKIIATHBIX 331a4)
MPOEKTUPYET 2) Pe3ynbTar (CKpUHIIOTHI WIIH ...7) MPEACTaBUTh KaK OTBET Ha
MIPOIIECCHI MO UX 3aganue B Moodle, win B Google nokymente, uin Ha gocke Miro.
YCTPaHEHUIO

VYK-1.3 |PazpabatbiBaer u VYMmeer pemiare 3a1a4u PeAMETHOM 001acTH: BRIOUpPAaTh METOI U
CoJIepKaTeIbHO QJIITOPUTM JIJISl peLICHHs] KOHKPETHOM 3a/1a4M, apryMEHTUPOBATh
apryMEeHTHPYET CBOM BBIOOP; CTPOHTH MPOCTEHIIIIE MATEMATHUYECKHE MOJICITN
CTpPATEryIo PeIieHusl | pealbHbIX MPOIECCOB U CUTYAIIUI; IPUMEHSATh KOMIIbIOTEPHbBIE
poOIIeMHOM MaTeMaTHYECKHE MTPOrPAMMBI JIJIS PEIICHHS 3a/1a4:

CUTYaIlMu Ha OCHOBE
CHCTEMHOTO H
MEXIUCIUTUTHHAPHOT
0 TIOZXOJIOB; CTPOUT
CLIEHapHH
peanu3aniu
CTpaTeruw,
OTIpeeIsist
BO3MOJKHBIE PUCKH U
npeyiaras ImyTH uX
yCTpaHEeHHs

- o0maaer HaBBIKAaMH 0TOOpa U 00pabOTKK MH(OpPMAITUH,
- HaBBIKAMH U METOJMKAMH 0000IICHHS PE3YIbTATOB PEIICHUS 3a/1a4

Ha OCHOBE TEOPETHYECKUX IMOJ0KEHUHN BBICILIEH MAaTEMATHKH
Ilpumepnuvie 3a0anusn

3aganme 1. J[ng mpowusBojcTBa IBYX BHUAOB u3genuid A u B
WCIIONIb3YeTCs TPU THUIA TeXHoJormdyeckoro obopymoBanus. Ha

MIPOU3BOJICTBO €AWHMIIBI M3/eHsl A Hcrnoib3yerca 3 daca paboThl
o0opynoBaHusi mepBoro Buja, 4 uaca pabOThl 00OPYHOBaHUS
BTOPOT'O BUJA U 5 4acoB yaca paboThl 000pYyAOBaHUS TPETHETO BUIA.
Jns enunuusl u3nenuss B — wucnonb3yercs 6, 3 u 2 daca
COOTBETCTBEHHO.

CylecTBYIOT OrpaHHYEeHHs Ha MCIIOJIb30BaHHE O0O0PYIOBaHUS
nepsoro Buga — 102 yaca B Mecsi1], Ha UCI0JIb30BaHUE 000PYAOBAHUS
BTOpOro Buja — 91 yac B MecsIl ¥ Ha UCIOJIB30BaHUE 00OPYAOBAHUS
TpeTbero Buaa — 105 yacoB B mecHil.

Ilena peanu3anuu eAMHULIBI TOTOBOTO U3JENHsI A cOCTaBIIsAET 7 y.€.,
m3nenus B -9 y.e.

CocraBbTe Mm1aH NpOU3BOACTBA U3enuil A n B Ha mecs,
o0ecrneunBarIIUi MaKCUMaJIbHYIO BBIPYUKY OT X peaTu3aluu.
Pemuts 3amagy ¢ nomonipto cpeacts MS Excel.

. BeisscHuTh, Bpemsi paboThl Kakoro 0OOPYIOBaHUS HCUEPIAHO HE
MOJTHOCThIO, B KAaKMX IMpefenax MOXeT MEHSTbCS BpeMs
WCIIOJIb30BaHUSA BCEX TpeX BHUIOB OOOpPYIOBaHUS, UYTO OBl
«LIEHHOCTB)» ATOTI'0 PECYpCa OCTABAIACH IIPEIKHEN.

B kakux npezenax MOXHO U3MEHSTH LIEHbI TOTOBBIX MPOJYKTOB A U
B, 4To OB TIaH MX MPOU3BOJICTBA OCTANICS TPEKHHUM.

IIpoBepuTsh 11€71€CO00PA3HOCTH BBEICHHS B IIJIaH ITPOU3BOCTBA €Il
onHoro u3aemus C, ¢ 3aTpaTaMu Ha €JUHMUIYY nDponykuuu 2, 3, 5




Kon Nunukarop
HUHIWKaT JOCTHIKCHUA OHCHO‘IHLIG CpeacTBa
opa KOMIIETEHI[UHA

yacoB paboThl 000PYJOBaHMS MEPBOr0, BTOPOTO M TPETHETO BUIOB
COOTBETCTBEHHO, €CJIM 1IEHa peajli3allii COCTABUT § Y.€.

3aganue 2. PemuTh TpaHCHOPTHYIO 3a7ady MO MEPEeBO3KE IMecKa ¢
TpEX KapbepoB Ha YETHIPE CTPOMUTENbHBbIE IUIOMIAAKU. B neHb
Kaxaeii kappep npousBoautr 120, 80 m 100 ToHH mecka, Ha
crpoiiromanku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
W3BecTHBI paccTOSHUS MEXAYy 3aBoJaMH U IUIOLIAJKaMH B

KWJIOMETpax:
7 4 15 9
112 7 3
4 5 12 8

Onpenenuts ONTUMAJIBHBIN IIJIaH MEPEBO30K, MHUHUMHU3UPYIOIIUI
00N KMIIOMETpaXx MepeBO30K.

3ananue 3. [Ipu noctpoeHun Bucsayero Mocta uepes peuky «Tuxas»
Y BBISICHEHUH HAJICKHOCTH COOPYKEHUS, CTY/IEHTHI CTPOHOTpsIa
CTOJIKHYJIUCh C PEIICHHEM CIIEAYIOUIEH 3aauu:

Tpoc, moJIBEMIEHHBIN 3a IBa KOHIIA HA OJIMHAKOBOU BBICOTE, UMEET
dbopmy nyru napaboinsl. PaccrosiHre Mexay TOUKaMu KpPEIUICHUS
paBHO 24 M. 'myOuHa mporuba Tpoca Ha PaCCTOSTHHH 3 M OT TOYKHU
kperuienus paBHa 40 cm. Onpenenuts riyOuHy nporuba Tpoca
MOCEPEIMHE MEXAY KPETIEHUSMMU.

0) Ilopsinok npoBeaeHus NPOMEKYTOUYHOM ATTeCTALMH, OKA3aTeJ M KPUTEPUH OLICHUBAHMSA:
2. IlpoBeaeHUs1 MPOMEKYTOYHOM aTTECTALUM

[IpomexyTouHas arrecTalys MO AUCUUIUIMHE «BpIcmias marematuka» NpOBOIUTCS B (Qopme
9K3aMEHa W BKIIOYACT TEOPETHUYECKHE BOIPOCHI, IO3BOJSIOIIUE OLEHUTh YPOBEHb YCBOEHUS
00y4arolMMUCs 3HaHUH, U IPAKTUYECKUE 3a/1aHUS, BBISBIISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM
U BJIaJICHUH, IPOBOAUTCS B (pOopMe IK3aMeHa.

DK3aMeH 10 JJaHHOW AMCUMILIMHE MIPOBOAUTCS B YCTHOM (hopMe MO SK3aMEeHAllMOHHBIM OuJieTam,
KaKIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJJHO NMPAKTUYECKOE 3aJaHUE.
Iloka3aTenu U KPUTEPUH OLICHUBAHUS IK3aMeHA:
— Ha OLEHKY «OTJMYHO» — OOYyYaroIlUMCs JEeMOHCTPUPYET BBICOKHH ypOBEHb CHPOPMHUPOBAHHOCTH
komreteHmn YK-1, BcecTopoHHEe, CHUCTEMAaTHYECKOE W TJIyOOKOoe 3HaHHWE ydeOHOTO Marepuaa,
CBOOO/THO BBIMOJHSAET MPAKTUYECKHUE 3a/1aHUs], CBOOOIHO ONEpUpyeT 3HAHUSAMU, YMEHUSMU, IPUMEHSET
UX B CUTyallUsIX MOBBIIIEHHON CIIOKHOCTH.
— Ha OLEHKY «XOpPOIIo» — OOYYaloUIUiics JEMOHCTPUPYET CpeAHHUH YpOBEHb C(HOPMHPOBAHHOCTH
koMmmeTeHIMK YK-1: ocHOBHBIE 3HaHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENIbHbBIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHMS NPU AHAIUTUYECKUX OINEPALUAX, NEPEHOCE 3HAHWM M YMEHHMIl Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.
— Ha OLEHKY «YyIOBJIETBOPUTEIbHO» — OOYYalOIMICs JEMOHCTPUPYET IOPOTrOBbIH YpPOBEHb
chopMupoBaHHOCTH KomneTeHInn YK-1: B Xxo/ie KOHTPOJIBHBIX MEPONPUSTUI JAOMYCKAIOTCS OLIMOKH,
NPOSIBIISIETCS.  OTCYTCTBUE OTIENbHBIX 3HAHUHM, YMEHMH, HAaBBIKOB, OOYYAIOLIUICS HCIIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHHS IIPU ONEPUPOBAHUM 3HAHUSMHU M YMEHHUSIMHU NPU UX MEPEHOCE Ha HOBHIE
CUTYalUH.
— Ha OIICHKY «HEY/JOBJIETBOPUTEJIbHO» — OOyYaromuiics AEeMOHCTpUpyeT 3HaHus He Oomnee 20%
TEOPETUYECKOTO  MaTepuaia, JIOMyCKaeT CYIIECTBEHHbIE  OIMMOKH, HE MOXET I0Ka3aTh
VMHTEJUIEKTYyAJIbHBIE HABBIKU PELICHUS MMPOCTBIX 33]1a4 UM HE MOJKET IOKa3aTh 3HAHUS JIaK€ HA YPOBHE
BOCITPOM3BENICHUS 1 OOBSICHEHUST HH(DOpMAITHH.



