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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapsl [IpuknaaHol MaTeMaTuku U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpUKIaAHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl [IpukiaaHoil MaTeMaTuky U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2027 - 2028
ydueOHOM TOJly Ha 3acefanuu kadeapol [IpukinagHoil MaTeMaTuKy U HHHOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bexos

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
yaeOHOM ToJly Ha 3acefanuu kadeaposl [IpuknagHoi MaTeMaTuku U MHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu  ocBOoeHMsI JTUCHMIUIMHBI «MareMaTuka» SBISETCS NPUBUTHE HaBBIKOB
UCIIOJIb30BAHUS MATEMaTUYECKUX METOJIOB HCCIEAOBaHUST M OCHOB MAaTEMaTUYECKOIO
MOJIeJIMpOBaHUsl B Oyaymieil npodeccuu Mo HHXXEHEPHOMY OOECHEUYeHHIO JesTebHOCTH
YeNoBeKa B HEJpax 3eMIIH MPH AKCIUTYyaTaI[MOHHOMN pa3Beke, J00bIYe U mepepadoTKe TBEPABIX
MOJIE3HBIX HCKOMAEMbIX, CTPOUTENIBCTBE M SKCIUTyaTallMd IMOA3EMHBIX OOBEKTOB PA3IUYHOTO
Ha3HAYCHHUS.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuunnuza Beicimas maremaTuka BXOJUT B 00s3aTENbHYIO 4YacTh y4eOHOro IJIaHa
00pa30BaTeIbHOI TPOrPaMMBI.

Jigs  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBbI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
cOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Jia u3ydyeHus TUCHUIUIMHBI HEOOXOIWMBbI 3HAHHUS U yMEHHUSA, CHOPMHUPOBAHHBLIE B
pe3ynabTaTe M3ydeHHH IUCHMIUIMH: «AnreOpa W Hayana aHanms3ay, «l'‘eomerpus» B 00BEME
MPOrPaMMBbI CpeTHEN IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUH TAHHOM NUCIMIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUSHHS U CIUTLTNH/TIPAKTHK:

dusuka

TeopeTnyeckas MexaHUKa

ConpoTHBiIEeHHE MaTEpHAIIOB

[Ipuknannas MexaHuka

DNEeKTPOTEXHHUKA

Teopus BeposTHOCTEH U MaTeMaTHUeCKasi CTAaTUCTHUKA

AHann3 TaHHBIX

3 Komnerenuun odyuaromuierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHusI

B pesynbraTte 0cBO€HHUS TUCHMILIMHBI (MOAyns) «Beicinas MmaTreMaTHKay 00ydaronuiics
JIOJDKEH 00J1a/1aTh CICAYIOUIMMH KOMITETCHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

VYK-1 Cnoco0GeH OCyIIeCTBIATh KPUTUYECKUN aHanMM3 MPOOJIEMHBIX CUTYyalluid 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(pOpMaMell W3 pa3HBIX HCTOYHUKOB, OIpEIeIsieT
npobensl B wHGOPMAIMKM, HEOOXOAUMOW IS pPEHICHUS TPOOIeMHOM
CUTYAllUH, U TPOEKTUPYET MPOLIECCHI [0 UX YCTPAHEHHUIO

YK-1.3 Pa3zpabatbiBaeT M conep)kaTeiabHO apryMEHTHPYET CTpPATETHi0 pellieHus
NpoOJEMHON CUTyallud Ha OCHOBE CHCTEMHOIO U MEXIUCIMIUTMHAPHOTO
MOJIXOJIOB; CTPOMT CLEHapuUM peaju3allid CTpaTeruu, OIpeaenss
BO3MOYKHBIE PUCKH U IpeJIaras MyTH UX YCTPaHEHUs




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padorta — 94,1 akaj. 4acos:
— aynuropHas — 90 akaj. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTenbHas pabora — 50,2 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 TeKyILero
=
N B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
S 3 © | caMOCTOSITENBHOM | yCleBaeMOCTU U
JUCLUTUTAHBI 5 £ 6 . | komnereHunu
3 o & paboTs MIPOMEKYTOYHOM
na6. | mpakr. | € &
Tlex. . | 28 aTTecTaluu
3aH. 3aH. O &
1. DneMeHTHI JTMHEHHO# anreOpsl
1.1 Jluneiinas anreOpa:
. MOATOTOBKA K
Marpumpsl U gefcTBUS Hag
MPaKTUIECKUM
HUMH. Onpeapenurenu
3aHATHSM,
KBQJIPaTHBIX MAaTpHI], pPaHr
6 CaMOCTOSITEIIbHOE ayIuTopHas VK-1.1
MaTpHIBL, ooparHai H3y4YCHHE KOHTPOJIbHASI s
MaTpHIIa. Meroasl| 1 6 8 2 VK-1.2,
JIUTEPATYPBI, pabota (AKP) Nel
perieHus CUCTEM VK-1.3
. BeinonHeHue PI'P PI'P Nel
JMHEHHBIX anreOpandecKux
. Nel «Matpuupl.
YpaBHEHHUI. Teopema OnpeeTem
Kponekepa-Karemmm.
Cucremb»
OnHOPOIHBIE CUCTEMBI.
HWroro no pazneny 6 8 2
2. BBenenue B MaTeMaTH4YECKUI
aHau3
- MOJITOTOBKA K
PAKTHIECKOMY
2.1 IIpenen i 3aHSATHIO, VK-1.1,
HenpepbIBHOCT  QyHKIuU| 1 2 4 8,2 - COCTaBJICHHE TECTHPOBAHHE VK-1.2,
OJIHOM TIepeMEHHOM yueOHOI KapThl VK-1.3
«Bpraucnenne
TIPEZICIIOBY»
Wroro no pazaeny 2 4 8,2
3. Juddepennmansaoe
ucuucieHne (QYHKIUU OJHOH M
MHOTHUX IIEPEMEHHBIX
3.1 OnpeneneHue
. - MOJITOTOBKA K
MPOU3BOJHOW (YHKIUH B
MPAKTHIECKUM
touke. [uddepenunan, ero
N 3aHATHSM,
TEOMETPHIECKUN CMBEICII VK-1.1,
. - BeinostHeHue PI'P PI'P Ne2;
T'eomerpuueckuit ul 1 2 4 2,2 VK-1.2,
N Ne 2 TECTUPOBaHUE
MeXaHUYECKUH CMBICIT VK-1.3
N «Inddepenunans
MIPOU3BOJHOM. [IpaBuna
HOE MCUYHCIICHUE
T hepeHIpOBaHNT u ®OIT u GHIT"

Ta6J'II/II_[a TMPOU3BOJAHBIX.




3.2 ITpousBoHbIC "
quddepeHnuansl  BBICHIMX

- IOAT'OTOBKA K

nopsakoB. OCH. TeopeMbl MPAKTUYECKOMY VK-1.1,
JTuQQepeHInaIbHOro 2 2 1 3aHATHIO, PI'P No2 VK-1.2,
HCYHCIIEHHS. Dopmyna - BeInosiHeHue PI'P VK-1.3
Teitnopa. [IpaBuno Ne2
Jlonurans
3.3 ITpumeHeHE
POH3BOTHO " - IIOJITOTOBKA K
E bepenmmana: on MPaKTUYECKOMY YK-1.1,
ﬁccne E))Ba?mn (1) K Hﬁpn 4 12 2 3aHATHIO, PT'P No2 YK-1.2,
A YHKIL - BeinojiHeHue PI'P VK-1.3
BBIYHCIICHHH No 2
MPUOIVKEHHBIX 3HAUCHUH B
3.4 Tuddepenuuponanue - HOAFOTOBKA K
®HII: mnoHATHE YaCTHBIX
MIPaKTUYECKOMY YK-1.1,
MIPOU3BOIHBIX, ITOJTHOTO - PT'P Ne2,
nddepennnana 2 6 2 SAHATHIO, - TECTUPOBAHHE YK-1.2,
M PeHI ’ - BeInostHeHue PI'P P YK-1.3
IKCTPEMYM @HII, No 2
3JIEMEHTBI TEOPUU OJIS -
Wroro no pasneny 10 24 7,2
4. VHrerpanbHOe HCYHUCIECHUE
(hYHKIIMHU OJIHO# TEpEeMEHHO
4.1 IlepBooOpasHas - OATOTOBKA K
MPaKTUYECKOMY
(dhyHKIHUSA.
Heonpenenenusrit 3aHATHIO,
WHTETpaJl U €ro OCHOBHEIC - Bpmosmenme PI'P - PTP Ne3; YK-11,
orp 2 2 2 Ne3 ~; VK-1.2,
CBOMCTBA. Tabnuma - TECTUPOBaHUE
«HeomnpeneneHnusl YK-1.3
HEONpPEeEICHHBIX N .
i, oTIpe/ieeHHbII
HMHTETPAJIOB OT OCHOBHBIX o
AJIEMEHTapHBIX (QyHKIMH 1 HECOBCTBEHHBIH
HHTErpaD)
4.2 OCHOBHBIE  METOJBI
UHTETPUPOBaHUS. MeTobl TOATOTOBKA K
HETIOCPE, CTBeHH(')I‘O TpaKTHHCCKOMY - PT'P Ne3; YK-11,
I/IHTerI/IHOBaHI/Iﬂ 2 2 2 SaHATHIO, - TECTH 0];3.1-;146 YK-12,
PHp ’ . - BpinoyineHue PI'P P VK-1.3
WHTerpupoBanue 3aMeHON No3
TIEPEMEHHON U MO YacTsIM B
-IIOJITOTOBKA K
4.3 OcCHOBHBIE  METOHBI MIPaKTUYECKOMY YK-1.1,
- PI'P Ne3,
WHTETPUPOBAHUSI. 2 2 4 3aHATHIO, - TeCTHDOBANIE VK-1.2,
Huterpuposanue apobeit - BeInosiHeHue PI'P P YK-1.3
Ne3
4.4  OcCHOBHBIE  METOMBI
HHTETPUPOBAHUS - OATOTORKA K
) MPAKTHIECKOMY _ 2. VK-1.1,
TI/II-II/ITre()I}TI)(I)/IIE(e);3 a:‘l/IISCKI/IX Hu 2 4l2n 6 SaHATHIO, - Tecil;lp (i\‘l;_;I;I/Ie YK-1.2,
p P - BeinostHenue PI'P p VK-1.3
HppaLMOHANBHBIX No3
BBIPAXKEHHI -
45 OnpeneneHHbIi
- IIOJIFOTOBKA K
WHTerpait. Popmya MIPaKTUYECKOMY YK-1.1
Ig;:)ofj;};i-neHGHHui/'leT BI 2 221 | 84 3aHATHIO, - T;:(ZI;IP i\fsline YK-1.2,
i ol - BeinosiHenue PI'P p VK-1.3
UHTETPUPOBAHUSI.
Ne3
IIpunoxenus.
4.6 HecobcTBeHHEBIE - HOATOTORKA K
uHTerpansl.  AOcomoTHas TPAKTHICCKOMY - PT'P Ne3; YK-11,
CXO0, I/IMOCT'L IIpusnaku 2 221 | 64 3AHATHIO, - TECTH Ol;aI;PIe YK-1.2,
A ’ p - BeinosiHeHue PT'P P VK-1.3
CXOJIMMOCTH.
Ne3
Wroro no pazneny 12 14/61 | 28,8




5. OOBIKHOBEHHBIE
JuddepeHanbable  ypaBHEHUS
Onay): AY 1l-ro u BeICHIHX
nopsaaKoB. OCHOBHBIC HOHSTUS,
Metonsl permenns. Cucremsr Y

TIICPBOTO IOPsIAKA.

5.1 OOBIKHOBEHHbBIE
U depeHInaIbHbIC

- IOAT'OTOBKA K

ypaBHenuss (OAY): AY MPAaKTUYECKOMY - PI'P Nod: YK-1.1,
1-r0 ¥ BBICHIMX TOPSIKOB. 6 4 4 3aHATHIO, - recTH OB_aI-,II/Ie VK-1.2,
OCHOBHEBIE MTOHSTHS, - BeinostHenue PI'P P VK-1.3
METOJIbI peuieHus. Ned

Cucrembl 1Y  mepBoro

HUroro no pasaeny 6 4 4

Hroro 3a cemecTp 36 54/61 | 50,2 9K3aMeH

HToro mo quCHUILIMHE 36 54/61 | 50,2 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunuonusie oOpa3zoBaTelbHble TexHoJoruu. OpraHuzaius o00pa30BaTEIbLHOrO
npouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT MpenojaBaTelii K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
Y4yeOHast AEATENbHOCTD CTY/IEHTa HO-CHT B TaKMX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
Xapaxrep.

®opmbl y4eOHBIX 3aHATHI:

- uH(pOpMalMOHHAs JIeKUMs — T[OCJIeNOBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIECTBIIIEMOE PEHUMYILECTBEHHO BepOaTbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHSTHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUW U HABBIKOB IO
IPEJJI0KEHHOMY aITOPUTMY.

2. Texuonoruu mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATENbHYIO JIEATEIBHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHLEMIMM, YCTAHOBJIEHHUE LI€JeH U 3a1ad,
(GOpMYITUPOBKY O0XXHJIAEMBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPHUHIMIIOB U METOJIUK PEIICHUS
IIOCTaBJIEHHBIX 3aJla4, I[UIAHUPOBAHHUE XO-Ja PA0OTHI, MOMCK JOCTYNHBIX M ONTHMAJIbHBIX
pECYpCOB, MO3TAMHYIO peaju3aluio IJIaHa paboOThl, MPE3EHTALMIO PE3yJlbTaTOB PaOOTHI, HX
ocMbIciieHHe U pediiekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/1a KOMIIETEHIIMU HAa YPOBEHb
BIIJICHUSI.

OcCHOBHBIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBatenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy Hay4dHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIB)KEHUE
TUTIOTE3bI, 0000IIeHNEe PEe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX MIpolOiieM). Pesymbrarom
ABJIsieTCs yueOHast KapTa [0 MOIYJI0 Hameil 00pa3oBaTeNIbHON MPOrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEAbIAYIIETr0, 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 «S Haydy Bac pemarsb ...» 1
T.IL

NupopmaninoHHbli  MPOEKT — y4yeOHO-TIO3HABAaTENbHAs JESITENBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cUCTeMaTU3als HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
00o00111eH1e 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTuU. OpraHusanus
00pa30BaTeNBHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wHopmManue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4aroImMXxcst
[Ipencrasneno B mpuioxxkenuu 1.

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

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

a) OcHoBHas1 IMTEpaTypa:

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



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

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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Marematuka B mpumepax M 3amadax: yueO. mocodoume / O.M. Jertsapesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. —
372 c. — (Bricmiee o0-pa3zoBanue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr:
snekrponnsiii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

2. ®uxrtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIU3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsll. — 11-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TeKcT : 310eKTPOHHBIH // DIeKTpOHHO-OMOIHOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oOpamieHus:
28.06.2022).- Pexxum gocTyIma: [jis aBTOPU3. MOJIb30BaTENeH.

3. ®uxrenroisll, .M. OCHOBBI MaTeMaTHYECKOrO aHaIn3a: yueOHUK: B 2 yacTsx / .M.
O®uxrtenronsl]. — 10-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3neKkTpoHHbIH // DneKTpOHHO-OUOIMOTEYHAS
cucrema «Jlaup» : [caiir]. — URL: https://e.lanbook.com/book/115730 (mata oGpamicHus:
28.06.2022). — PexuM qoCTyMa: Uit aBTOPH3. TOJIb30BATEIICH.

4. Illunaues B. C. 3agaunuk 1o Beiciiel MaTemaTrke: yued. mocodue / B.C. [llumayes.
— 10-e u3n., crepeorurr. — MockBa: UHOPA-M, 2020. — 304 ¢. — (Bricmee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Texcr: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 (nata obOpamenus: 28.06.2022). — Pexum
JOCTyMa: JJi aBTOPH3. MOJIb30BaTENCH.

B) MeToanyeckne yKazaHus:

1. I'payeBa, JI.A. OnpeneneHHblii HHTErpaJl: METOAUYECKHE YKa3aHUs Ul CTYACHTOB —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 — 12 c.

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

3. Makcumenko, M.A. CoObITHsI 1 BepOoATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M1. 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. Masuenko E.II. WccnenoBanue ¢ynkuuit m mocrpoenue rpadukos. [IpakTukym. —
Marnutoropck: 'OV BITIO «MI'TY um. .. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue I1O No norosopa CpoOK IeiCTBUS TUIEH3UU




MS Office

2007 No 135 ot 17.09.2007 OeccpovYHO
7Zip CBOOOTHO 0OeccpouHO
FAR Manager [cBo6oaHO OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

ITouckoBas cucrema Akamemuss Google
(Google Scholar)
Nudopmanmonnas cucrema - Enunoe
OKHO JIOCTyna K HHOOPMAIMOHHBIM
OnexTpoHHas 0a3za  MEPUOJUYECKHUX
u3gannii  East  View  Information
DJNEeKTPOHHBIE pPECcypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa
MexnynaponHas  pedepaTuBHas U
IIOJJHOTEKCTOBAsl  CIpaBoYHas  0Oasa
MexnayHnapoanas 0a3a MOJHOTEKCTOBBIX
»KypHanoB Springer Journals
MexnyHaponHas 0a3a  CIpPaBOYHBIX
U3JIaHUM 110 BCEM OTpacCisiM 3HAHWH
Mexnynaponnas pedepatuBHas 0a3a
JaHHBIX II0 YHCTOM W IPHUKIATHON

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUITIUHBI (MOTYJIs1)

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/

MatepuraiabHO-TEXHUYECKOE 00eCcrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

VY4eOHble ayTUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKIIMOHHOTO THIIA.

Jlocka, MyIpTUMEIMHWHBIE CpEACTBA XpPAHEHWs, Iepeladyd U MPEICTABICHUS
uH(pOpMaLIUH.

VY4yeOHble aylIUTOPUM Ul NPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpYINIOBBIX U
WHAVBHUAYaAJIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOM arrecTauuu. Jlocka,
MYJIbTUMEAMUHBIA TPOEKTOp, 3KpaH, Kommiaekc MeToauueckux pa3paboTok (pa3gaToyHOro
Marepualia ¥ METOJIMYECKUX YKa3aHUH) M\MJIM KOMILUICKC TECTOBBIX 3aJaHU JIJIs TIOATOTOBKU U
HPOBEIEHUS TPOMEKYTOUHBIX U pyOEKHBIX KOHTPOJICH.

[TomemnieHus 17151 cCaMOCTOSATENBHON pabOThI yHaIIuXCsl.

[TepconansHbie KoMmbroTepsl ¢ makerom MSOffice, Beixomom B HTEpHET U ¢ 10CTYIIOM
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

[Tomemienne uis  XpaHeHMs M NPO(PUIAKTHUYECKOrO OOCITYXKHMBAaHUS Yy4eOHOTo
000opyIoBaHUs.

HIkads! a5 XpaHeHUs] yueOHO-METOJMUECKOM JOKYMEHTAIMH, y4eOHOr0o 000pYyA0BaHU
Y y4eOHO-HarJIsTHBIX TOCOOH.



MHNPUJIOXEHHUE 1
YUEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSTEJBLHOM
PABOTbBI OBYUYAIOIIIUXCHA
[lo pmucoumumue  «MartemaTuka» — NPEIyCMOTpEHa  ayJWTOpHAas W BHEayJUTOpHAs
CaMOCTOSITeNIbHAsL paboTa 00YJAIOIIIXCSL.
AynuTopHas caMoOCTOsATeNbHAas pPaboTa CTYIEHTOB IMpEIIoyiaracT peHIeHHe 33jJad4  Ha
MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie sapuanmaul pacuemuo-zpaguueckux pavom (PI'P):

PI'P Ne 1. «QJieMeHTBI JIMHEHHOH aJre0pbl H AHATUTHYECKOH reOMeTPUH B NPHJIOKEHUSIX K
NPHUKJIAAHBIM 3aa4aM J00bIBAIOLICH IPOMBIIIJICHHOCTID)

3ananue Nel (YypoBeHb KOMIETEHIMHM — «3HAThb», «yMeTb»). IIpu pemenun 3anau,
BOCHOJIb3YiiTECH OIHMM M3 mnNpukjIagHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica wiu ap.).

Pe3yabTaT opopMHTE B BHJIE CKPHHIIOTOB CTPaHUI ¢ BblunciaeHusimu B Google
JlokyMeHTe (NPUULIATE CCHUIKY MNpenogaBaTe/ilo, B JjJeMeHTe «3aJaHue» Ha
o0pa3oBaTe/ibHOM NMOPTAaJIe WIH HA Aocke Miro)

3anava 1. Haliqute npousBeaeHne MaTpHil

2 4 -1\(1 1 -1 3
2 -1 1
03 71/]/2 =2 0 1=2
0 1 -2 > 0 -6 5
_ -2) )
3 0 5

0

10 .

' ) ,

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

3amaua 2. Berauciaute onpeaenutenu

4 -1 0 2 -4 3 11 3 6
0 7 2 5 10 - 1 4 6
1) 0 0 3, 2) 0 4 7’ 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 | 5) 1 20 .
3 7 -2
3azmaya 3. Jlana MaTpuna p _ 01 4 . Haiinute
10 2 -4
00 5 1
1) AlZ, 2) A24, 3) det A 4) mpuayMaiiTe caMOCTOSITEIBHO OIpeNeNuTeNb 6-T0

Mnopsiika U TakKKC BBIYUCIIUTE €TO0.

3anaua 4. Haiigute oOpaTHbIe 17151 MaTPHULL



) 10 0 21 -34 52
1) (5 o)’ 2)|2 5 -1|, 3) 4=|-58 67 81
4 7 1 63 32 41

-1
1 IpoBepuTh, uto 44" =E
3amaya 5. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U

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

3anaua 6. Pemure cuctembl MeTos10oM ['aycca, ykas3biBas B KaKJIOM CIIy4ae paHTd MaTpHIL

A n (Al B) . B 0aHOpOAHBIX cucTeMax BBHIMHUIINTE (GYHIAMEHTAIBHYIO CUCTEMY PEUICHUN TaMm,
IZIC OHA eCTh.

2x + 4y + 3z = 5 X + 7y - 3z = 14,
1. {—-X + 2z = -3 2. 9 X + 3y + 4z = 2
6x + 5y + z = 2L 2X + 8y + 23z = -4
X + 3y - 2z = 5, X + 2y + z = 0
3.92x + 5y - 4z = 8§, 4, <=x + 3y + z = 0,
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3X, +5X, +6x, —-4x,= 0,
3.4x+53y+6.12=9.2 4x, +7X, +10x, 7%, = 0,
5. 16.4x+25y+81z2=34 6. 2X, +3X,  2X, -X,= 0,
7.2X+6.2y +6.92=8.2 X, +2x, +4x, -3x,= 0,
X -8x, +7x,= 0.

3anavya 7. OmnpenenuTs THUI U MOCTPOUTH JMHUIO Ha MJIOCKOCTH U TIOBEPXHOCTH B
IIPOCTPAHCTBE:

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

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

y? 2 X2 y? oz
EANNINS SN RAEN A
1. Z=4—X2; 2. 9 425 ;3 o 425 -4,
XLy x_y 7 22
9 4 25 .5, 9 4 25.5 X Y =Z

. . V4
3amaua 8. [TocTpoiiTe KpUBYIO B TIOJIIPHON CUCTEME KOOPMHAT IO TOYKAM ¢ ImaroM A@ = —

p=4+2c0s2¢

3aganne No2 (ypoBeHb KoMneTeHuun «siaagenne» - KEHCOBBIE 3AJIAHUSA nas

rpymnm)

1. TlpeampusiTeie BBIyCKaeT M  BUAOB U3CIHI C UCMONIb30BaHHEeM K BUIOB Chipbsi. HOpMbI
pacxoja ChIpbsl AJIsl MPOU3BOJCTBA €IUHUIIBI MPOAYKLIHU Ka)XXJAO0ro BUIA JaHbl MaTpuLel



Anxk. CTouMoCcTh eIMHUITBI ChIphs 3amaHa Mmatpuiieid C. Haiitm 3aTpaThl Kaxaoro Buaa
CBIPBSI TIPU 33/IaHHOM IUIaHE BhIycka Q M cymMMapHble 3aTpaThl Ha ChIphe. [IpencraButh
pe3yiabTathl ¢ momouibio marpun A, C, Q.

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

2. Nmeercs n  oTpaciel TPOMBINUICHHOCTH, KaXdas W3 KOTOPBIX MPOU3BOIUT CBOIO
OpoAyKIHIo. YacTh ee uIeT Ha BHYTPUIIPOU3BOJCTBEHHOE MOTPEOICHHE TaHHON OTPaCIIbIO
U JPYTUMHU OTpacisiMH, a apyras Y (KOHEYHbIH INPOAYKT) IpelHa3HaueHa sl JIUYHOTO U
obmecrBeHHoro mnorpebnenus. [lycte x; — oOmmii (BanoBoil) oO0beM MpOMyKIUU 1 —H

orpaciu (i =1,n); x;; — oObem mpoiaykuuu i —i orpacnm, norpebnsemoit j —ii
0Tpaciibio B mporiecce mpoussoactea (i = 1,n, j = 1,n).

B Tabmuue 3aman OamaHc n oTpaciiell MPOMBIIUIEHHOCTH 32 HEKOTOPBIH
MPOMEKYTOK BPEMEHHU.

ITocTpouTh MaTpuily NPAMBIX 3aTPaT A=(Q;;)mxn, TA€ @;j — KOIPQHUIMEHTHI IPAMBIX 3aTpaT
(o MPOAYKIMU 1 —i OTpaciy, UAYIMIMX HA MPOU3BOACTBO €IUHUIIBI MPOIYKIIUU

OTPaCyIn)

j
U BBISICHUTD, SIBJISIETCS JIM OHA MPOAYKTUBHOM. HaliTh MaTpuily noiaHbIX 3aTpart.
Haiitu X; — 00beM BasioBOM MPOIYKIIMU KaXKI0M OTPACIIH, €CJIM KOHEUHBIN MPOAYKT JOJIKEH
ObITh Y;. YKa3aTh HEOOXOAMMBINA MPOLEHT YBETUYECHUS BAJIOBOM MPOAYKLHHU MO KaxIOH

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

3. ®dupma «Coro3» odecreyrBaeT JOCTaBKY BHICO- U ayIMOKACCET C YEThIPEX CKIIAJIOB,

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

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

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

Omnpenennure 00bEMBI IEPEBO30K, OOEceUnBaronre prupme MUHIMAaIbHBIE 3aTPaThI.




PI'P Vo2 «Memoowt ougpgpepenyuanvrnozo ucuucienus QyHKyuu 00Hou u MHO2UX
nepemeHHbIX NPU peueHUun 3a0a4 NPUKIAOHO20 XapaKmepa»

3ananue Nel (3Hanust m ymenus ). [Ipu pemieHun 3agay, BOCHOJIb3yHTECh OJHUM U3
npukjaagabix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica woau ap.).
Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHMI] ¢ BbluuMcieHusMu B Google
JlokymeHTe (NPHILIATE CCHUIKY IpenojaBaTe]l0, B JjeMeHTe «3agaHHe» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WK HA J0cKe Miro)
1. Haiitu npousBoHbie U AudQepeHnnans nepBoro nopsaka
1)y 7COS X

Y a1
2) y=(2+5x)* —3cos7x

3) y:%—4x-arcsinx,

4) y=(cosx).

2. HaiiTu npon3BoaHYI0 (yHKIMH, 331aHHOM HESIBHO e’ —5xe” —2xy +11=0.
3.Haiitu npousBoHyI0 (QyHKINH, 331laHHON TapaMeTPUUECKU {X =3cost -5,
y =4t +5.

4. HaiitTu npou3BOIHBIE IEPBOrO NopsiAKa QyHKIMKM Y = x*e®.

d? . x=3t-t°, .
dXZ GbyHKIMIA: a) y=3t?; 6) y=5".

5. Haiinure d—y u
dx

) 2 v
6. Hanuiure ypaBHEHHE KacaTellbHOI K mapaboie ) = X" —4X + 2 B Touke ¢ abeuuccoii

x, = 0. Iocrpoiite rpaguk u KacaTeIbHYIO.
7. Iloctpoiite rpaduk nanHou ¢pyHkuuu. Haiinnre HanOosnplee 1 HAaMMEHbIIIEE 3HAYCHUS

dyHKIHH Ha 3aganHOM otpeske: f(X) = 2x% —6x°* —18x+7 . Xe [— 2; 2]_

1
8. Iloctpoiite rpadux GyHKIMN Y = 3 x® — 22X’ i uccnenyiiTe eé Ha FKCTPEMYM.

9. Toctpoiite rpaduK GYHKIINU U YKOKUTE 1O TPaduKy €€ aCHMITTOTHI: (

10. HpOBeI[I/ITe IIOJIHOC UCCICJOBAHUC (bYHKLII/II/I C IIOMOUIBIO MMOCTPOCHHOTO NPECABAPUTCIIEHO

_1)2
rpadukay = % .
X

11. 3aBUCUMOCTh TyTH OT BPEMEHHU MPH NPSIMOJIUHEHHOM JIBHYKCHUU TOUKH 3a]Ia€TCS YpaBHEHUEM
_ 1., 2
S= ét +2t°-3,rme S —nyrb BM,a t — Bpems B C. BeIuucIuTe ee CKOpoCTh M YCKOPEHHE B

MOMEHT BpemeHu t =4c.
DYHKUIMHU HECKOJBKHX NMepeMeHHbIX:

In(1—x* - y?)
1-Jy
2. HaiiTu 3Ha4€HUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMHA B 33JaHHON TOUKE:
1

A) z=x" (1) B) z=In(Vx +.y) L),

2
u :
3. Haittu PR ecnu U=Xy+Sin(x+Y).
X

1. I[Toctpouts pyHKIIMIO, BEISICHUTD €€ 001acTh ONpeAeNieHuss Z =



4. BeraucnuTh TpUOIKEHHO \/5-90'02 +2,03%.

5. IToctpouts noBepxHOCTh. Haiitu skcTpeMymbl GyHKIuu 2 = X° +2y> —4X — 6y + 2.

6. HaiiTu skcTpemManbHOe 3HaueHHe GyHKIUU Z = 2X+ Y —Y° —X° IIpH yclaoBuH X + 2y =1.
7. Haiitu HauOonpIiee 3HaYeHUE (PYHKIIMH B 32/IaHHOM 00JIacTH:

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

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

rpyIm)
1. 3aBoj BBINTYCKAaeT CIMYEUHbIE KOPOOKH. Pacxoapl Ha IPOU3BOACTBO OJTHOTO KOpoOKa 1 pyo,

a 1eHa MpoJaxu paBHa 5 py6. CKOJBKO HYKHO IPOU3BOJUTH KOPOOKOB, UTOOBI MPHUOBLIL
Oblla  HauWOOJBIIECH, ecnu t paOOTHHKOB ~ 3aBOJa  MOKET OPOU3BOJIUTH B
mecsiy N=—(t—10)*+500 k0opoGKOB.

Pacxo/IbI Ha IPOM3BOACTBO Y aBTOMOGHIICH cocTaBisior Q=0,5y*+y+7 MILIHOHOB py6uIeit
B Mecsll. Ecnu mpojaBaTh KaXKIblii aBTOMOOWIIB 32 S THICSY PYOJIed, TO TPU MPOJaKe BCEX
MIPOU3BEICHHBIX 32 MECSI] aBTOMOOUIIEH 3aBO/ MOMYUUT JAOXO0I S*y, a 3apaboTaeT Ha STOM
npuObUTb  (IOXOIBI  MHHYC — pacxonsl) -Sxy—Q. Kakylo HauMEHbIIYI0 IICHY
NPOJaXH S HY)KHO YCTaHOBUTH, YTOOBI 3a 3 Mecsla 3aBOojA MOJMY4YMJ TPUOBUIE 75
MUJUTHOHOB pyOIIeii?

B nByx obnacTsax ects o 20 paboumx, Kaxablii 13 KOTOPBIX TOTOB TPYAUTHCS 10 10 yacos B
CyTKM Ha J00bIUe aIIOMUHUA WM HUKeNs. B mepBoil obimactu oauH pabouuii 3a yac
nobwiBaer 0,2 kr amomuHus win 0,2 kxr Hukens. Bo BTopoit obmactu Ansg JOOBYM X KT
ANTIOMHUHUS B JICHb TpeOyeTcs X? 4eNOBEKO-4aCOB TpyZaa, a JUist JOOBIYU Y KT HUKENS B IEHb
TpebyeTcs y2 YeloBeKo-4acoB Tpyaa. O6e 001acTu MOCTaBIAIOT TOOBITHIN METAIT Ha 3aBO/I,
T/Ie A7l HYK] IPOMBIIIIEHHOCTH MPOU3BOIUTCS CIUJIaB ATFOMUHUS U HUKENs, B KOTOPOM Ha
1 xr amomunus npuxogutcs 1 kr Hukens. [Ipum 3Tom 00acTH MOTOBApUBAIOTCS MEXKITY
coboif BecTH JOOBIYY METAUIOB TakK, YTOOBI 3aBOJI MOT TIPOM3BECTH HamOoJIbIIee
KOJMUYeCTBO cruiaBa. CKOJIBKO KHJIOTPAaMMOB CIUTaBa TPU TaKUX YCIOBHSIX €XKEIHEBHO
CMOJKET MPOU3BECTHU 3aBOA?

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

© shkolkovo.net)

Pemute rpaduueckuM METOIOM 3a/1a4y Ha HAXOXKJICHUE ONMTHUMAIBHOTO 3HaUeHUs (PYHKITUN

(rutaHa 1OOBIYM TOJIE3HBIX HCKOTIAEMBIX ):
Z=2X,+X, = min

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

5. 3apmana tabnuia 3HaYeHMH X W Y U yKa3aH BUJ 3aBHCUMOCTH Y = f(x,a,b). Haiinure

napameTpbl 8 u D, HCTIONB3Ysl 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 «MeTo/bl HHTETPAJIbHOI0 MCYUCJICHHUS NPU PelIeHNH NMPUKJIATHBIX 32124
3ananue (ypoBeHb KOMIIETEHIHM — <«3HATb», «yMeTb»). Ilpm pemenun 3amgau,
BOCHOJIb3YiiTECH OIHMM M3 mnpukjaaaHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica uwiu ap.).
Pe3yabTaT opopMHTE B BHJIE CKPHHIIOTOB CTPAaHHIl ¢ BbluucaeHusimu B Google
JoxkymeHnTe (NMPpUILIMTE CCHUIKY TMpPenoJaBaTeil0, B JjeMeHTe «3ajlaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJIe WIH HA Jocke Miro)

1). Beruncnuth HeonpeieIeHHbIE HHTETPaJIbl

3 4
1 x3/x 2 1 J [2 _7 B 2X
= _ +1 [dx - dx X g —lj
1.1(3& 5 2.1(% X 24x? —3] 3 S'n( 5

ctg®x—6 2x -1
4.I sin?x 5.IX(3XZ+1)4dX 6,Ix2 +2x+10 dx’ 7. [V1-eedx
I 4x+3 J. dx '[ dx
8. (X~ 2) i Ixe 10, XD gy xa k28]

IL [ o
12. cosxsin®x’ 13 (x+1)\/m,

2) BeluncnuTh onpeeaeHHble I/IHTeraJ'ILI

o0 2_
1. I(x +—)dx 2. _[Insmxdx3 Iﬁd ' J.X4—2X2+5d
x* +7x%+8 1 X0 +8X7+9

3). Boruucauts mioraas GUrypbl, OrpaHUYCHHON JTHHASIMHA
1) 3x—y=4 y*=6x

7 =cos2¢, OS(oSZ

2) 6
x=2cost

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

4). BBIYUCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHON ypaBHEHHEM
1) y= Inx, J3<x<ils.

2) P= 3¢, —7/2<@p<m/2
x =¢'(cost+sint),

3 {x=e'(cost—sint>, zl2<t<m.

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

_ 2 2
rpadukamMu GyHKIHHA Xx=3-y , X=Y +1



PI'P Ne4 «/luddepeHunanbHbie YpaBHEHHUS

3ananue. Ilpu pemeHun 3agay, BOCHOJb3yiHiTeCh OJHUM M3 NMPHUKJIAIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica woau ap.).

Pe3yabrar odopMuTe B BHAEe CKPHHILIOTOB CTPaHMIl ¢ BbluucieHusmu B Google
JlokyMeHTe (NPUILIMTE CCHUIKY MNpenogaBaTe/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WM HA J0cKe Miro)

1. Haiitu oOmuii wHTerpan wim odmee pemeHne audPepeHIralIbHOIO0 ypaBHEHHUS TIEPBOTO
nopsika (B mpuMepax T), 1) pemuTsb 3aaauy Komm):

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

, X2 +2xy —5y°
2x* —6xy
- _sin? , — w2
gy myoosx=sin2x o fyley=x g lZdX_XyJ“ldy:o_
y(0) = -1 y® =1 X X

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

y(l)zg, y@Q=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) ¥ —4y" +5y' =6x*+2x-5, 4) y"+2y" -3y =(8x+6)e",
5) y"'—4y' +4y=e*(cosx+3sinx),6) y" —64y’ =128c0s8x — 64>,

y"+y=1/sinx -,
7 8 ’: X ] 0 :3
){Y(ﬂ/2)=1,y'(7z/2):7z/2 ) Y =yx",y(0)

3. Haiitu pemenue 3amaun Kormm:

e

5. Pemute cucremy /1Y mepBoro mopsiiika IByMst Clioco0aMu - TOJACTAHOBKU U METOIOM Diiepa
y'=2x-5y+e'
X'=y—6x+e®



IMPUJIOKEHME 2
OueHovHbIe CpeACcTBA /1JIsl MPOBeAeHUs POMEKYTOUHOI aTTeCTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIfl IPOBEAEeHUS
MPOMEKYTOYHOM aTTEeCTAMU:

Kon Nunuxarop
AHOIUKA OCTHIKEHUSI OrleHOYHBIE CPECTBA
TOpa KOMIIETEHI[UHA

YK-1 Cnoco6eH ocyniecTBJIsITh KpUTHYECKHH aHAJIU3 MPOOJIeMHBIX CUTYallHii HA OCHOBeE
CHCTEMHOT0 MOJX0/12, BLIPA0aThIBATH CTPATETrNI0 NeCTBUI

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, BBISIBIISIL | TEOMETPUM M MaTeMaTHdeckoro aHanmusza. s JoCTHKEeHHs
€€ COCTaBIISIIOLINE U | HHAUKATOpA:

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

- BOCIPOM3BOJUT OCHOBHBIE MaTE€MaTUYECKHE MOIEIIH:
pacro3HaeT MaTeMaTHYeCKUEe 0ObEKThI; IOHUMAET CBS3b MEXKIY
Pa3IMYHBIME MATEeMAaTHICCKUMHU OOBEKTaMH, TO3BOJISIONTUMHU
CMOJICTPOBATh U PEIIUTH 331auy.

Ouyenounvle cpedcmea 00CmudiceHue UHOUKAMopa:

- PacuetHo-rpaduueckue pabotsl (PI'P) mo pasnmemnam kypca
(nmpumepnslie BapuanTsl PI'P npencrasnens! B [Ipunoxenun 1).

- Bonpocsl 111 caMOINpoOBEpKU M MOATOTOBKM K 3amurte PI'P
(nmpenctasnens! B [Ipunoxenun 1):

1. ®opMyIHpPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB
U3y4aeMbIX MOHATHUHM, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS)
B M3Y4aeMbIX pa3jeniax Kypca,

2. Mertoasl packpbITHS HEOINPEAEIECHHOCTEH, BBIICHEHUS
HENPEepPhIBHOCTH (PYHKIIMM OJHOMN MEpEMEHHOM,

3. AlIrOpuT™M  NPUOIMKEHHOTO  BBIYMCICHUS (YHKLIUU C
ITOMOIIIBIO g depennnana; HaIMCAHMS YpaBHEHUS
KacaTeJIbHON NpsAMOH (TFIOCKOCTH).

4. ANTOPUTM TIOTHOTO MCCIIEOBAaHUS (DYHKITHH.

5. ANropuT™M HaXOXICHHMsS JKCTpeMyMa (DYHKIUM OJHOW H
MHOTHUX TTE€PEMEHHBIX.

6. MeTo/bl BBISICHEHUS! KJIACCOB MHTETPUPYEMBIX (DYHKIIMIA, a
TaK)K€ METOJbl UHTETPUPOBAHUS OCHOBHBIX KJIAaCCOB (DYHKIIUH.
7. OCHOBHBIE NPUJIOKEHUS ONIPEIEICHHBIX HHTEIPAJIOB.

8. CmocoOBl BBIICHEHHS CXOIOMMOCTH HECOOCTBEHHBIX
MHTETPAJIOB.

- [IpeacraButh 0630p cepBHUCOB, ITUGPOBLIX HHCTPYMEHTOB IS
BU3yallM3allii, W3YYCHHS CBOWMCTB, aHaIM3a MPHUKIATHBIX
3aja4, peUIaeMbIX CpeACTBAMU JIMHEWHOW anreOpel U
MaTeMaTUYECKOTo aHalu3a

— pe3yabTar (CKPUHIIOTHI UK ...7) NPEACTaBUTh KaK OTBET Ha
3amanne B Moodle, nin B Google nmokymeHTe, WM Ha JOCKE




Kon Nunuxarop
WHAKA TOCTUKCHHUS OreHOYHbIE Cpe/ICTBa
TOpa KOMIIETEHIINH
Miro.

YK-1.2 | Kpuruyecku - UCIIOJIB3YET PECYpPChl HHTEPHETA [JI [IPOCMOTpA, IIOUCKA,
OLICHUBACT 0T0Opa, BU3yalu3alliy U aHajIu3a JaHHBIX (OTKPBITHIE 0a3bl
HaJIeXKHOCTh JIAaHHBIX, TOPTAJIBI M caiiThl, Hanp. Poccrat, TAdviser u ap.).
HUCTOYHUKOB Oyernounbie cpedcmea 00cmudicerue UHOUKAmMopa.
uHpopmanuy, Ilpumepnuiit apuanm 3adanus:
pabotaer ¢
IPOTHBOPEYUBOH 1) U3yunts (y3HaTh) BO3MOXKHOCTH CEPBUCOB, UDPOBBIX
uHpopMaLmei 13 WHCTPYMEHTOB
PasHBIX 1.1. nnsa BU3yanu3anuu, aHaJin3a IpUKIaJHbIX 3a7a4,
HCTOYHHKOB, pelIaeMbIX CpeICTBAMH JIMHEHHOM U BEKTOPHOM ajreOpsbl
onpeaessieT (Hamp., TpaHCTIOPTHOM 3aauw, 3aaaun JIIT — rpaduyeckumii
pOOEITHI B MeTOo),

HHpOpMaLuy, 1.2. nnsa BU3yanu3anuu, U3y4eHHs CBOMCTB KPUBBIX U
HEO0OX0IMMOM st | moBepxHOCTEit 2-T0 MOpsKa (Hanp., WolframAlpha u np.)
peuceHus 1.3. u T.1. (B K&XIIOM pazfene Kypca — 17 petieHus
npoOIeMHOM KOHKPETHBIX MEKIUCUMILIMHAPHBIX IPUKIIAIHBIX 3aa4)
CUTyalluu, 1 2) Pe3ynbTatr (CKpUHIIOTHI WIIH ...7) MPEACTaBUTh KaK OTBET Ha
[IPOCKTUPYET 3amanue B Moodle, wim B Google mokymeHTe, Win Ha JIOCKe
MIPOLIECCHI IO MX Miro.

YCTPaHEHUIO

VYK-1.3 | Pa3pabartbiBaer u YMeer pemiars 3a/1a4u IPeAMETHOM 00s1acTu: BEIOUpaTh METO/
COJIepPKATEIIBHO Y JITOPUTM JIJISl pelIeHHsI KOHKPETHOM 3a/1auH,
apryMeHTHpYeT apryMeHTHpOBaTh CBOM BBIOOP; CTPOUTH MPOCTEHUIINE
CTpaTETUIO MaTeMaTHYeCKHUe MOJIETH PEalbHBIX MPOILIECCOB M CUTYAIIHIA;
pelIeHus MPUMEHSTh KOMITBIOTEPHbIE MATEMATUUECKNE IPOIPaMMBI JISI
pobIeMHOM peleHus 3aaa4:

CUTYyallly Ha
OCHOBE CHCTEMHOT'0
"
MEXIUCIUIUTMHAPH
OTO0 TOAXO/IOB;
CTPOUT CLIEHApUH
peanuzanuu
CTpaTeruu,
ornpeaenss
BO3MOYKHBIE PHUCKH
W TIpeJytarast myTH
UX YCTpaHEHUS

- 00saaeT HaBbIKaMu 0TOOpa 1 00padoTKK HH(pOpPMaLINH,

- HaBBIKAMU ¥ METOJIMKaMU 0000IIEHHSI Pe3yIbTaTOB PEIIEHUS
3a/71a4 Ha OCHOBE TEOPETUYECKHUX MOJIOKEHUM BBICIICH
MaTEMAaTUKN

Ilpumepnuie 3a0anusn

3ananue 1. Jlis mpousBoJCTBa NBYX BUIOB u3nenuii A u B
UCTIONIBL3YETCS TPU TUIIA TEXHOJIOTHYECKOro obopyaoBanus. Ha
MPOU3BOACTBO €AMHUIIBI M3Jeausd A HCHONb3yeTcss 3 yaca
paboTel 0o0OpymoBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000pyOBaHHS BTOPOTO BHJAa M 5 YacoB dYaca paboOThHI
obopymoBanusi Tperbero Buaa. s equHUIBl u3nenus B —
HCTIOJIBb3yeTcs 6, 3 U 2 yaca COOTBETCTBEHHO.

Cy1iecTBYIOT OTpaHUYEHHUS HA HMCIIOJB30BAHUE 00OPYIOBAHHUS
nepporo Buga — 102 yaca B Mecsl, Ha HCHOJb30BAHUE
obopymoBanusi BTOoporo Buga — 91 wac B Mecslp U Ha
WCIIONIh30BaHUE 000pyn0oBaHUs TpeThero Buaa — 105 dacoB B
MeECHII,

[lena peanuzanuu €IMHUALIBI TOTOBOTO U3JIENU A COCTaBIsAET 7
y.e., u3aenus B -9 y.e.




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

CocTtaBbTe MJIaH TPOU3BOJICTBA U3sienuii A U B Ha mecs,
00ecreunBaroMii MAKCUMAJIbHYIO BRIPYUKY OT UX PEaTU3allii.
Pemmts 3amauy ¢ momoribio cpeacts MS Excel.

. BeisicauTh, BpeMs paboThl Kakoro 000pyI0BaHUs UCUYEPIIAHO
HE TOJHOCTBIO, B KaKUX Mpelelax MOKET MEHSThCS Bpems
UCIIONIb30BAaHUsI BCEX TPEeX BHUIOB OOOPYHOBaHHsS, YTO ObI
«ILIEHHOCTB» 3TOT0 pecypca OCTaBajiach MPeKHEH.

B kakux npenenax MOXHO U3MEHATH LIEHBI TOTOBBIX ITPOYKTOB
A u B, 4To ObI IJ1aH UX IPOU3BOCTBA OCTAJICS IPEKHUM.
[TpoBepuTh 1e71eCO00Pa3HOCTH BBEIACHMS B TNIaH IIPOU3BOICTBA
emte ogHoro uzaenus C, ¢ 3aTparaMu Ha €AMHULLY TPOTYKIIHH 2,
3, 5 yacoB paboThl 000PYAOBAaHUS IEPBOIO, BTOPOT'O U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€HA PeaTu3allii COCTAaBUT 8 V.e.
3aganue 2. PeminTe TpaHCIIOPTHYIO 3a/1a4y 110 IEPEBO3KE IECKa
C TpeX KapbepoB Ha YEThIPE CTPOUTENbHBIC TUIOMAIKU. B 1eHb
Kaxapli kapbep npousBoaut 120, 80 m 100 ToHH mecka, Ha
cTpoHtutonanku tpedyercs 85, 65, 90 wm 60 TOHH
COOTBETCTBEHHO. 3BECTHBI paccTOSHUS MEXIy 3aBOJaMU H
TJIOMIAIKAMH B KHJIOMETPaX:

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

MUHUMU3UPYIOUIHH 0OIIMHA KHIOMETPak NEPEBO30K.

3aganue 3. [Ipu nocTpoeHUH BUCSUETO MOCTA YEPE3 PEUKyY
«Tuxas» 1 BBIICHEHUH HAIKHOCTH COOPY)KEHUS, CTYIEHThI
CTPOMOTPSiAA CTOJIKHYJIMCH C PEIIEHUEM CIIEAYIOUIEH 3a/1auH:
Tpoc, nojBeneHHbIH 3a Ba KOHIIA HA OJIMHAKOBO BBICOTE,
uMmeeT Gpopmy Ayru napadoisl. PaccrosHue Mex 1y TOUKaMu
KperieHust paBHo 24 M. ['myOuHna nporuda Tpoca Ha
paccTosiHuM 3 M OT TOUKH KperuieHus paBHa 40 cM. Onpenenuthb
riyOMHY nporuda Tpoca NoCepeMHEe MEXTY KPETIICHUSIMU.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OlleHUBAHUSA:
2. IlpoBeeHus1 NPOMEKYTOUHON aTTECTALUM

[IpomexyTouHas aTTecTalus MO IUCHUIUIMHE «BbIcmias MaremaTuka» OpPOBOAWUTCS B
dopme SK3aMeHa U BKIIOYAET TEOPETHYECKHE BOIMPOCHI, IMO3BOJSIONIME OICHUTh YPOBEHBb
YCBOGHHS OOYy4YalOUUMUCS 3HAHWM, M NpaKTHUYECKUE 3aJaHMsl, BBISBISIONINE CTENEHb
c(OpPMHPOBAHHOCTH YMEHUH U BIAJICHUN, TPOBOAUTCS B POpPME HK3aMeHa.

DK3aMeH 10 JaHHOW TUCHUIUIMHE MPOBOAUTCA B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM
OouneraM, KaXKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO NMPAKTHUYECKOEe
3aJlaHue.

IToxa3aTenn U KPpUTEPHUH OLCHNBAHUS JK3aMeHa:

— Ha OIEHKY «OTJIHYHO» — OOydalouuics JIeMOHCTPUPYET BBICOKHUH  YpPOBEHb
chopmupoBanHoCcTH KoMrieTeHIMH YK-1, BcecTopoHHee, cucTeMaTnyeckoe U Tiy0oKoe 3HaHHe
ydeOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHUYECKUE 3aJaHUs, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CUTYaLHUSIX MTOBBILIEHHON CIOXKHOCTH.



— Ha OLIEHKY «XOPOLI0» — 00yYarOIHUICs JEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
komneTeHIMH YK-1: OCHOBHbIE 3HaHMS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIbHbIC
OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS [IPH AHATUTUIECKUX OTIEPALUSAX, IEPEHOCE 3HAHUIA U YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOIIUICS JIEMOHCTPUPYET MOPOTOBBI YPOBEHb
chopMupoBaHHOCTH KomrieTeHIMU YK-1: B X0/1€ KOHTPOJBHBIX MEPOIPHUITHHA JOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTACIBHBIX 3HAHWW, yYMEHWH, HaBBIKOB, OOYYarOLIHIiCA
UCIBITHIBACT 3HAYUTENIbHbIC 3aTPYAHEHUS MPH ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— HA OLICHKY «Hey/J10BJIeTBOPUTEIbHO» — 00yJarouiics 1eMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHaja, [OMYyCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JaXe Ha
YPOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI HHPOPMAIUH.



