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Pabowas mporpamma paccMoTpeHa M o100peHa Ha 3acemanwu kadenpsl [IpukianHoit
MaTeMaTHKH U HH(HOPMATHKH

08.02.2022 r., mpoToxoi Ne 7 /@/
3as. kadenpoit o 10.A. H3BexoB

PaGowas mporpamma oobpena Mmeroaudeckoi komuccueit MEuC
14.02.2022 r. mpoTtoxoa Ne 6

Ipencenarens ~ 7 —WNI0. Me3un

CorracoBaHo:

3ag. kadenpoit PazpaboTiu MECTOPOIKICHHI TTOE3HBIX HCKWIX
, / // C.E. I'aBpumer

noueHT kadenpsr [IMul, xanz. ez, Hayk E. M. I'yruna
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Penensent: 2
‘noueHT kapeapsl OU3HKH, KaH . (H3.-MaT. HayK /W JIM. Tonrymms




JIncer akryanusanum padoueil nporpaMmbl

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena s peanuzanuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadeapsl [IpukiagHoil MaTeMaTuku U HHOOPMATUKHU

[Iporokomor 20 . No
3aB. kadenpoit IO.A. 3BekoB

Pabouas mporpamma repecMoTpeHa, 00CcykaeHa U ogoopeHa i peanusanuu B 2024 - 2025
yueOHOM roay Ha 3acenanuu kadeapsl [lpukiagHoil MaTeMaTuku 1 HHOOPMATUKU

IIpoTtokomor 20 r. Ne
3aB. kadenpoit IO.A. 3BekoB

Pabouas mporpamma repecMoTpeHa, 00CcykaeHa u ogoopeHa i peanusanuu B 2025 - 2026
yaeOHOM roay Ha 3acenaHuu kadenpsl [IpukinagHoil MaTeMaTUKU U HHYOPMATHKH

[IpoTtokomor 20 r. Ne

3aB. xadenpoii I0.A. U3BekoB

PaGouas mporpamma repecMoTpeHa, 00Ccyx)aeHa u o1oopeHa uist peanu3anuu B 2026 - 2027
ydaeOHOM roay Ha 3acenaHuu kadenpsl [IpukinagHoil MaTeMaTUKU U HHOOPMATHKH

[IpoTtokomor 20 r. Ne

3aB. xadenpoii I0.A. U3BekoB

PaGouas mporpamma repecMoTpeHa, 00cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu kadeapsl [IpukiamHoii MaTeMaTHKK U UH()OPMATUKU

[Ipotokomor 20 r. Ne
3aB. xadenpoii 1O0.A. N3BekoB

PaGouas mporpamma repecMoTpeHa, 00CcykaeHa u ogoopeHa s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acenaHuu kadeapsl [IpukiagHoil MaTeMaTHKK U UH(QOPMATUKU

[Ipotokomor 20 . Ne

3aB. xadenpoii 10.A. U3BekoB

Pabouas mporpamma nmepecMoTpeHa, o0cykieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM To/ly Ha 3acefaHuu Kaeapbl [IpukiagHOl MaTeMaTHKK U HHPOPMATHKH

[Iporokomor 20 . Ne
3aB. xadenpoii FO.A. U3BekoB




1 Ilean ocBOEHMS TUCUMILJIMHBI (MOIYJIsA)

[lensMu OCBOEHHS JUCHMILUIMHBI «MaremaTtuka» SBISETCS MPUBUTUE HAaBBIKOB
WCMOJIb30BAHUSI MAaTEeMaTUUYECKUX METOJOB MCCIECIOBAaHWS M OCHOB MaTeMaTHYeCKOro
MOJICTUPOBAaHUS B Oymymied mnpodeccud MO0 HHKEHEPHOMY OOECIEUYCHHIO JeATEIIbHOCTH
YyelloBeKa B HeJpax 3eMild MpU SKCIUTyaTaluOHHOM pa3Benke, 100bIue U nepepaboTke TBEpIbIX
MOJIC3HBIX HMCKOMAEMBIX, CTPOUTEIBCTBE U HKCIUTyaTallMd MOJ3EMHBIX OOBEKTOB PazIHYHOrO
HA3HAYCHMUS.

2 MecTo TUCHUILTHHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl

JucnunnnHa Bpicias mMareMaTHKa BXOJUT B 00s3aTENBHYIO YacTh Y4eOHOTO TUTaHa
o0pa3oBaTeIbHON MPOrpamMMmBl.

Jns  u3ydeHuss JUCUMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMEHHS,  BIAJCHHUS),
c(hOpMUPOBAHHBIE B Pe3yJIbTATE U3YUCHUS TUCIUTLITNH/ TTPAKTHK:

Jnst m3ydeHusl NMUCHHMIUTMHBI HEOOXOMUMBI 3HAHUS W YMEHUs, cpopMUpOBaHHEIC B
pe3ynbTaTe M3y4eHUM IUCHUIUIMH: «Asredpa W Hauyana aHanuza», «l'eomerpus» B o0bEMe
MPOTrpaMMBbl CPEAHEH IIKOJIBI.

3uanus (YMEHUs, BIAJCHUs), TIONyICHHBIC TIPH W3YYCHUH JTaHHOW TUCIMIUIHHBI OYyIyT
HEOOXOAUMBI JJI U3YUYCHUS U CITUTITNH/TIPAKTHK:

dusnka

TeopeTnueckas MEXaHUKa

ConpoTuBieHUE MATEPHATIOB

[IpukiagHas MexaHuka

DJIEKTPOTEXHUKA

Teopus BeposTHOCTEH U MaTeMaTH4ecKasi CTaTUCTHKA

Amnanus JaHHBIX

3 KomnereHuun odyuarmierocsi, (popMmupyemMbie B pe3yjibTaTe 0CBOEHHSA

AUCHUILIMHBI (MOAYJIs1) U INIAHUPYEMbIe pe3yJIbTaThbl 00y4eHus

B pesynbrare 0CBOCHHUS AUCIMILUIMHBI (MOIyJs) «BhIciast MaTemMaTrnka» o0ydaroumiics
JOJKEH 00J1ajaTh CIeTyIOMMHA KOMIIETEHIIUSAMMU:

KO[[ HHAWKATOpa I/IHI[I/IKaTOp JOCTHUXKCHU S KOMIICTCHIIUHN

VYK-1 CnocoGeH OCyIIeCTBIATh KPUTHUUYECKUH aHaAIU3 MPOOJIEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOT 0 [10/IX0/Ia, BEIPA0AThIBATh CTPATEr IO W CTBHI

YK-1.1 AHanu3upyeT mNpoOJEeMHYI0 CHUTYallMI0 Kak CHCTEMY, BBISBISIL €€
COCTABJISIOLIME U CBSI3U MEXK1y HUMU
YK-1.2 KpuTtnuecku onieHuBaeT HaIe)KHOCTh HCTOYHUKOB MH(hopMaruu, paboTaer ¢

MPOTUBOPEUMBON HH(pOpMalMel M3 pa3HbIX HCTOYHUKOB, OMpPEEIIeT
npobensl B wH(OpMaIuM, HEOOXOMMMOW Uil pEIIeHUs MPoOJIeMHON
CUTYallMH, U IPOEKTUPYET IPOLIECCHI 10 UX YCTPAHEHUIO

YK-1.3 Pa3pabatreiBaeT U copepkKaTeabHO apryMEHTUPYET CTPAaTEerui0 pPELIeHUs
poOJIeMHON CUTyallMM Ha OCHOBE CHCTEMHOTO M MEXIUCUUIIJIMHAPHOrO
MOAXOJOB; CTPOUT CLEHAapUU pealu3alMi CTpaTeruu, OIpenenss
BO3MOXKHBIE PUCKH U IPEyIarasi NyTH UX YCTPaHEHUsI




4. CTpyKTYypa, 00HEM U coepKkaHue TUCHUTLTHHBI (MO1YJIs1)
OOmras Tpy10€MKOCTh JUCITUTIIMHBI COCTaBIISIET S 3aueTHBIX eauHuIl 180 akas. 9acoB, B TOM YHCIIE:

— KOHTaKkTHas pabota — 8,6 akaj. 4acos:

— ayIMTOpHAsi — 6 aKaJI. 9acoB;

— BHeayAuTOpHas — 2,6 aKaj. 4acos;

— camocrosTenbHas padora —162,7 akaj. yacos;

— B (popMme npakTuyeckoi moarotToBku — 0 akas. yac;

— MMOATOTOBKA K dK3aMeHy — 8,7 akajl. yac

dopma arTecTaluy - 3K3aMeH

AynauropHast ge
KOHTaKTHast paboTa 3= ®dopma TeKy1ero
Pasien Tema 2 (B akaj. yacax) g E‘ Bun 3 KOHTPOJIS Kox
= % © |CaMOCTOSITENbHOM | yCIIEBAEMOCTH H
JIACIIATUTHBI & © . | KoMIeTeHH
o & pabotst IPOMEXKYTOTHOH
Tlex. mab. | mpakt. | 23 aTTecTaluu
3aH. san. | § &
1. DreMeHTHI IMHEIHOT anreOpbt
11 JlumeiinHas  anreOpa:
Marpuipl U AeHCTBUS  HaJ
HUMH. Onpenemnurenyl
KBQIPATHBIX MATPHI], DPAaHI]| CaMOCTOSTEIBHOE VK-1.1
MaTpHIBl, 00paTHAs MaTpHIIa, 1 05 0.5/051| 20 HA3y4CHHE PI'P; VK-1 2’
Meroabl pelieHUs CHCTEM ' ’ JIMTEPATyPHI, TECTUPOBAHUE YK-l. 3’
JMHEHHBIX  anredpandecKux BbINIoJIHEHUEe PI'P ’
YpaBHEHUI. Teopema
Kponekepa-Kanemm.
OIHOPOIHBIC CHCTEMBI.
Hroro mo pazaeny 0,5 0,5/051| 20
2. BBemenme B MareMaTHuecKui
aHam3
CaMOCTOSTEIbHOE
2.1 Tpenern 1 HENPEPBIBHOCTH) HU3y4ECHHUE YK-1.1,
o o 1 0,5/05M( 10,4 TECTUPOBAHHE VK-1.2,
(YHKIMH 0 THOM TIep eMEHHOM JIUTEPATYPHI, VK-13
BbInoJIHEHNE PI'P
Hrtoro mo pazneny 0,5/051( 10,4
3. Juddepenrmansaoe
UCUHCIieHHe (QYHKIUH OJHOW H
MHOTHX MEPEMEHHBIX
3.1 Omnpenenenne
MpOU3BOAHONW  (YHKUMM B
O ﬂnd)d)e;v)eﬁunan, ero CaMOCTOSITENbHOE
reoMeTpHHeCKuii CMBICT] HsyueHTe PIP - VK-1.1,
I'eomerpuueckuit n 1 0,5 15 ’ VK-1.2,
MEXaHUYEeCKUI CMBICIT JTCPATYyPEI, TeCTHPOBAHME YK-1.3
o BbINIoJIHEHUEe PI'P
MIPOU3BOIHOM. IIpaBunal
U depeHIUPOBaHUS u
Ta0JIHIa TP OU3BO JHBIX.




3.2 Ipou3BoaHbIC U

nuddepeHIHaTbI BBICIIIHX CaMOCTOSTENBHOE VK-1.1
nopsaakoB. OcH. Teopembl 15 H3yUYCHHE PIP VK12
I hepeHITHATEHOTO JIUTEPATYPHI, VK-1.3
UCUYUCIICHUS. Popmynal BeinoJiHeHHE PI'P '
Teitnopa. IIpasuno Jlonurams
3.3 [MpumeHeHue
MIPOU3BOAHOM H CaMOCTOSITEILHOE
b ) YK-1.1,
AHPQCPCHLIMATA- TPH 05 0,5/021| 15 U3yt CHHIC PI'P VK-1.2,
WCCIICOBAHNM  (QYHKIMA | JIUTEPATYPHI, VK-1.3
BBIYHUCJICHUH TIPHOJIMKEHHBIX BbInoJHeHue PI'P '
3HAYCHUHA
3.4 Juddepenmmpoanme
DHII: noHsTHe  YaCTHBIX| CaMOCTOSITEIbHOE
YK-1.1,
MPOU3BO/IHBIX, MOJIHOTO 05 15 HU3y4EeHUE -PI'P, VK-1.2
nuddepeHimana, KCTpeMyM| ! JMTEPaTypPhI, - TECTUPOBaHHE YK-ll 3’
OHII, »s1emMeHTHl TEOpHUY| BbInoJHeHue PI'P '
I10JIst
Hroro mo pazaeny 1 1/0,211 | 60
4. WuTerpanpHOC — MCYMCIICHUC
(yHKIIY O THOH TTep eMEHHOM
4.1 TlepBooGpa3nas GyHKIHS,
Heomnpenenennsiii uHTErpa u CaMOCTOATENBHOE
b . VK-1.1,
€ro OCHOBHBIE CBOIICTBA. 05 6 H3y4EHHE -PI'P; VK-1.2
Tabmina  HeompeaesIeHHBIX ! JIMTEPATYPHI, - TECTUPOBAHUE YK-ll 3’
HHTETPAJIOB OT  OCHOBHBIX BeinoJiHeHHE PI'P ’
3JIEMEHTAPHBIX Py HKITHIA
4.2 OcHOBHBIE METOJIb]
WHTETPUPOBaHMs.  MeToasl CaMOCTOSATEIILHOE
“PIP- VK-1.1,
HEMOCPEACTBEHHOTO 0.5/0411| 6 H3y4YeHHE ; VK-1.2,
WHTEIPUPOBAHUSI. JIUTEPATyPHI, - TECTUPOBaHHE VK13
UnTerpupoBanue 3aMEHO ] BoITToiHeHUEe PI'P '
MePEMEHHOH U 110 YacTsIM
4.3 OcHOBHBIE METOJIB] CaMOCTOATC/IEHOC YK-1.1,
HA3y4CHHE -PTP,
WHTCTPHP OBAHHA. 6 JUTEPATyPHI - TECTHPOBAaHHE YK-12,
HuTerpupoBanue npobeit sLIosHere PLP VK-1.3
4.4 OcHOBHEIE METO/IB]
WHTETPUPOBAHUS. CaMOCTOSITEIHLHOE
" -PIP- YK-1.1,
HTErpUpOBaHUE 05 83 H3YyUYCHHE ; VK-1.2,
TPUTOHOMETPHIECKIX " JIUTEPATYPHI, - TECTUpPOBaHUE VK-13
HPpalioHATbHBIX BbInoJHeHue PI'P '
BBIPAKEHUI
4.5 OnpeneneHHbI HHTETpaL
dopmyna CaMOCTOSTENBHOE VK-1.1
Hrrotona-JIeliOHuma. HU3y4EeHUE - PI'P; .
o 05 18 VK-1.2,
CpoiicTna. MeTonbl JMTEPaTypPHI, - TECTUPOBaHHE VK13
WHTETPHUPOBAHMUSL. BeinmoHeHue PI'P '
[Ipunoxenwus.
4.6 Heco6cTBennnie CaMOCTOSTEIBHOE
. VK-1.1,
UHTEIPaBbl. AbcomoTHas 10 n3y4eHHue - PT'P; VK-1.2
CXOUMOCTb. TIpuznaxy| JIMTEPATYPHI, - TECTUPOBAHUE Y
VK-1.3
CXOJIMMOCTH. BeinoJiHeHue PI'P
Hroro o paznemny 0,5 1,5/0411| 54,3
5. OOGBIKHOBEHHBIE
nuddepeHIaNbHEE  YpaBHECHHS
oay): AY 1-ro wu BelcOmx
nopsiakoB. OCHOBHBIE MOHATHS,

MeToasl pemenusi. Cuctembr 1Y

IMEPBOTO NOPAAKaA.




5.1 OOBIKHOBEHHBIE

nugdepeHIraIbHbIE
ypaBHenus (OY): 1Y 1-ro u
BBICIIIHX MOPSIKOB, - CaMOCTOSTEIBHOC VK-1.1
CaMOCTOSITENIBHOE ~ M3y4EHUE 05 18 HA3y4YECHHE -PI'P; VK-1.2,
JIUTEPaTY PHI, JUTEPATYPHI, - TECTUPOBaHUE VK-1.3
BeimoHeHue PI'P BeinojiHeHHE PI'P '
OCHOBHbIC TIOHSTHS, METOIBI
pewenusa.  Cuctembr 1Y
MEPBOTO MOPSIIKA.
Hroro o pasznemny 0,5 18
6. [ToaroToBKa K 9K3aMeHY
Pemenne THOBEIX
IpUMEPOB U YK-1.1,

ﬁ'ol OTOBKA K ;Zc;};fg:;mecma MMOJITOTOBKA K DK3aMeH VK-1.2,

A y HUTOTOBOMY VK-1.3

TECTUPOBAHUIO

Uroro no paznery
Uroro 3a cemecTp 4/1,61 1162,7 9K3aMEH
Hroro mo nucnumnimae 4/1,61 |1162,7 JK3aMEH




5 Obpa3oBaTe/IbHbIE TEXHOJIOTUHN

1. TpamuuunoHHsle oOpa3oBaTenbHbIE TexHONOTHMU. OpraHuzanus 00pa30BATENBHOTO
npolecca, IpeanojaraeT MNpsSMyl TPaHCISLMI 3HAHMM OT IpenojaBareiss K CTYACHTY
(MpeuMyILIECTBEHHO Ha OCHOBE OOBSCHUTENbHO-UIIIIOCTPATUBHBIX METOJOB  OOYy4YEeHUS).
YueOHasi 1eSTeNbHOCTh CTYJIEHTa HO-CUT B TaKUX YCJIOBUSX, KaK IPaBUIIO, PEIPOIYKTHBHBINA
XapakTep.

®opMbl yueOHBIX 3aHATHI:

- UH(pOpPMallMOHHAs JIEKI[US — T[OCJeNI0BaTeNbHOE U3JI0KEHHEe MaTrepuana B
U CLUIUIMHAPHON JIOTKE, OCYILECTBIIIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBSLICHHOE OCBOCHNIO KOHKPETHBIX YMEHHUI M HaBBIKOB I10
MPEII0KEHHOMY AT OPUTMY.

2. Texuomorumu mpoekTHOro oOydeHus. OOpazoBaTeNbHBIA TpOllECC MOCTPOEH B
COOTBETCTBUM C JITOPUTMOM IIOITAITHOTO PEIIeHHs] MPOOJEMHON 3a/aud WM BBIOJHEHUS
yuebHoro 3aianus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-T103HAaBATEIbHYIO ACITEIbHOCTh
TPYIIIBI CTYJICHTOB, HAMPABIEHHYIO HA BBHIPAOOTKY KOHIICTIIIMH, YCTAHOBIIGHHE 1IeJIel U 3ajad,
(GOpPMYJIUPOBKY O0KHMJIAEMbIX pPE3YJbTAaTOB, OIPEAEICHUE MPUHIIMIIOB U METOAUK pPELICHUS
MIOCTaBJICHHBIX 33/1a4, TUIAHMPOBAHUWE XO-Ta pabOoThl, MOUCK JOCTYMHBIX W ONTHMAIBHBIX
pecypcoB, MOATAMHYIO pealn3alfio IJjaHa padoThl, MPE3CHTAIMI0 Pe3YyJIbTaTOB pPalbOThHI, UX
ocMbIceHne U pedrexcuto. [IpuMenseTcs B OCHOBHOM /IS ITepexo/ja KOMIETEHIIMM Ha YPOBEHb
BJIJICHHUSL.

OcHOBHBIE THIIBI TPUMEHSIEMBIX HAMH B 00pa30BaTEIbHOMN JIEATETbHOCTU MPOEKTOB!

WccnenoBaTenbCckuii TPOEKT — CTPYKTypa mnpuOnmkeHa K Qopmary HaydYHOTO
UCCIICIOBAaHUs (I0KA3aTeIbCTBO AKTYaJbHOCTH TEMBbI, OIpelesieHue HaydHOHl mpoOieMsl,
npenMera U OO0bEKTa MCCIeOBaHMS, Ieled W 3a/Jad, METOAOB, MCTOYHUKOB, BBIIBHKECHUE
TUIOTE3bl, 0000IIEHNE PE3yNbTaTOB, BBIBOJIBI, 0003HAYCHUE HOBBIX Mpodiem). Pesymprarom
SBIIIETCS ydeOHas KapTa 10 MOJIyJII0 Hallle o0pa3oBaTeIbHON MPOrPAMMBI.

TBOpUECKHUIT MPOEKT, MPEANOJArarollMii B OTIWYME OT MPEIbIAYIIEro, KOHEYHbIM
INPOAYKT B CIEIYIOUMX BAPUAHTAX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MATEMATHYECKOMY»
coObITHIO (pa3aHuK yncna «Ilu» u T.11.); «MaTeMaTH4ecKas» OTKPBITKA (CBOETO poja yueOHast
KapTa, TOJIbKO HehopMalibHO, KpacouHo o(hopMIIeHHas ; BUACOPOIHUK « Sl Haydy Bac pemarb ... » U
T.II.

NupopMalMoOHHBI NPOEKT — y4eOHO-TO3HABaTelIbHAs JEATENBHOCTh C  SIPKO
BBIPAXCHHOW 3BPUCTUYECKON HAPABIECHHOCTHIO (TIOUCK, OTOOP M cucTeMaTH3aIus HHopManm
0 KaKOM-TO OOBEKTE, 03HaKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOM MH(OpMaluei, ee aHaIU3 U
000011eHNE U, HAKOHEL, TPE3CHTALIHS IO TPAKTUYECKOMY MPUITIOKEHHUIO).

4. N opmanimoOHHO-KOMMYHUKalMOHHbBIE 00pa3oBaTenbHble TeXHOMOorHH. OpraHu3anus
00pa30BaTeapbHOro IMporecca ¢ MPUMEHEHHEM CIEHHAIN3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUUYECKUX CpEICTB paboThl ¢ uHGpopManued (MHGOPMAIIMOHHYIO CpEly YHUBEPCHUTETA
MOO/IYC MOODLE).

6 YueOHO-MeTOAMYeCKOe 00ecnieueHre CaMOCTOSATeILHOI PadoThl 00yYaroIIuxcst
[IpencraBneHo B mpusiokeHuu 1.

7 OneHoYHbIE CPECTBA /Il NPOBeICHHS MPOMEKYTOYHOM aTTeCTANMI
[TpencraBieHbI B TPUIIOKEHUH 2.

8 YueOHo-MeTonuuecKoe U HH(POpPMALHOHHOE ObecneyeHne JUCHUILTUHBI (MOTYJIs)

a) OcHOoBHaf JIUTEpaTypa:

1. Iunaues B. C. Beicmas maremaruka: yueOnuk / B.C. IllumageB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beicmiee oopazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
AIEeKTpOoHHBIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum goctyma: aiasi  aBTOpPHS3.
IIOJIB30BATEIICH.

2. Slumenes, JI. T. Boicuias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Beiciiee oOpazoBanue; bakanaBpuar). - ISBN 978-5-369-01032-7. -
Texcr : anexkrponnbii. - URL: https://znanium.com/catalog/product/1056564 (nara oOpamieHus:
28.06.2022). — PesxuM 0CTyIIa: 10 MOMHUCKE.

0) lonoJiHUTEIbHAS JIUTEpaTypa:

1. Marematnka B mpumepax M 3amadax: y4e0. mocodome / O.M. [ertspera, JI.H.
XKypbenko, I'.A. Hukonona, H.B. Huxonosa, C.H. HypueBa. — MockBa: UHD®PA-M, 2019. —
372 c¢. — (Beicmiee o0-pazoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextpounbid. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum moctyma:
JUTsl aBTOPU3. TIOJIB30BATENIEH.

2. ®uxtenronbil, .M. OCHOBBI MaTEMaTHYECKOTO aHaK3a: yueOHUK: B 2 gacTsx / [.M.
®uxrtenronsl. — 11-e uzn., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekct : 21eKTpoHHBIN // DIEKTpOHHO-OMOIHOTEUHAs
cucrema «Jlaub» : [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oOpamieHus:
28.06.2022).- PexxuM 10CTyMa: 15 aBTOPHU3. IOJIB30BATEIIECH.

3. ®uxrenrobil, [.M. OCHOBBI MAaTEMaTHYECKOTO aHaIKM3a: yueOHUK: B 2 yacTsx / [.M.
®uxtenronsll. — 10-e usn., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr: 35eKTpOHHBIN // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
28.06.2022). — Pexum noctyma: st aBTOPHU3. TOJIb30BATEICH.

4. lllumaues B. C. 3amaunuk mo Beiciiei MatemaTuke: yued. mocooue / B.C. [llumayes.
— 10-e u3n., crepeotun. — Mocka: UHOPA-M, 2020. — 304 ¢. — (Bricuiee obpa3oBanue). -
ISBN 978-5-16-101831-6. — Texcrt: AJIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (mata oOparmenus: 28.06.2022). — Pexum
JOCTYTA: U aBTOPU3. TOJIb30BATENEH.

B) Meroanueckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbI UHTErpall: METOANYECKNE YKa3aHUS JIs CTYJIEHTOB —
Marnutoropck:I'OY BITO «MI'TY um. I'.11. HocoBay, 2010 - 12 c.

2. I'paueBa, JI.A. DneMeHThl TMHEHHON anreOphl, BEKTOPHON anreOphl U aHAIMTUYECKON
reoMeTpuu: YueOHoe nmocoodue. - Marautoropck: 'OY BITO «MI'TVY um. I.'1. Hocoa», 2010 —
63 c.

3. Makcumenko, M.A. CoObiTst 1 BepossTHOCTh. YacTh 2: Meroa. yka3. - MarHUTOTopcK:
I'OY BIIO «MI'TY um. I''1. Hocoax, 2010. — 25 c.

4. Masuenko, E.II. TlpomsBomnas u guddepenunan ¢ynkauu. [IpakTukym.-
Maruautoropck: 'OY BITO «MI'TY um. I'.'1. Hocosay, 2010. — 38 c.

5. Masiuenko E.II. MccnenoBanue ¢ynkumii u moctpoenue rpadukon. IIpaktukym. —
Marnurtoropck: I'OY BITIO «MI'TY um. I'.11. HocoBay, 2011. - 20 c.

r) I[Iporpammuoe odecnneuenue u UHTepHeT-pecypcesbl:

IIporpammHoe oGecrniedenne

Hanmenosanue I10 Ne norosopa Cpok neficTBUS INLIEH3UN




MS Office 2007y, 135 o 17.09.2007 GeccpouHo
Professional

7Zip CBOOOHO 0eccpouHO
FAR Manager |cBoOonHO 6eccpoyHO

IIpogeccuonanbHbie 0a3bl JAHHBIX 1 HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hazpanwme kypca Cchuika

MexayHapoaHas pev(bepaTI/IBHaﬂ 6a3:i1 http://zbmath.org/
JAHHBIX 1O 4YMCTOM W TNPUKJIAJHOU
MexayHapoaHasi 6a3a CpaBOYHbBIX HU3AaHUHI
10 BCEM OTpacJisiM 3Hanuii SpringerReference
MexnayHaponHas 0a3a  MOJHOTEKCTOBBIX
»KypHaioB Springer Journals
MexnyHaponHas pedepaTuBHas u
MOJIHOTEKCTOBAsl CIipaBouHasi 0a3a JaHHBIX
OnexTpoHHbIE pecypchl oubanoreku MI'TY
uMm. [.1. HocoBa
DnekTpoHHas 0a3a MEepUOAUYECKUX H3TaHUN
East View Information Services, OOO
HNudopmanmonnas cuctema - EnnHoe okHO
JocTyna K mHGopMaImOHHBIM pecypcam
[TouckoBas cucrema Axagemuss Google
(Google Scholar)

9 MaTepuajibHO-TeXHHYeCKOe oOecnedeHHne TUCHUILTHHBI (MOILYJIs1)

http://www.springer.com/references

http:/link.springer.com/

http://scopus.com

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

https://dlib.eastview.com/

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

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

MarepuanbHO-TEXHUUECKOE 00eCTIeUeHHE AU CIUTUINHBI BKITIOYAET:

YdeOHbIC ayAUTOPUU [UTSI IPOBEICHUS 3aHATU N JIGKITMOHHOTO THTIA.

Jlocka, MyTbTUMEIUHHBIE CPEICTBA XPaHEHHUS, Iepeadu U peIcTaBIeHUs HHPOPMAIIIH.

YueOHBIE ayOUTOPUU [UIsl TMPOBEIACHHUS TMPAKTUUYECKUX 3aHSITUM, TPYMNINOBBIX U
WHIMBUTyalIbHBIX KOHCYJBTAIlM, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOW arrectamuu. Jlocka,
MYJIBTUMEAUMHBIN POEKTOP, FKpaH, KoMIeke MeToinyeckux pa3paboTok (pa3qaTrouHoro Marepraia
U METOJMYCCKMX YKa3aHHil) M\MJIU KOMIUIEKC TECTOBBIX 3a[aHUil /ISl MOATOTOBKH U MPOBEACHHS
MPOMEKYTOYHBIX U pyOEKHBIX KOHTPOJICH.

[TomernieHust 17151 CAMOCTOSITEIBHONW pabOTHI yHaIIUXCSl.

[TepconansHbie KOMMbIOTEpHl ¢ maketom MSOffice, Brixomom B MHTEpHET U C TOCTYIIOM B
AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomemnienue 11 XpaHeHUs M TPOPIIIAKTUUECKOTO 00CITY)KUBaHHS y4eOHOT 0 000pY/IOBAHHS.

[kadsr a1 XpaHeHUs y4eOHO-METOIUUYECKONW JTOKYMEHTAIMU, YYeOHOro 000pyIOBaHHS U
y4eOHO-HaTJISITHBIX TTOCOOUIA.



MMPUIOKEHHUE 1
YYEBHO-METOIWYECKOE OBECIIEUEHUE CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIIUXCHA
[lo mucnumuuue «MaTtemaTukay NOpeIyCMOTpEHAa BHEayJUTOpPHAs CaMOCTOSITENbHAs padoTa
00yJaroImxcsl.
Ipumepnsie sapuanmol unousudyanvhvix domawinux 3aoanuu (H/13):

N3 Ne 1. «DaeMeHTHI JMHeHHON aaredpbl U aHAJIMTHYECKOW reoMeTpUMH B NPHJIOKEHUAX K
NPHUKJIAJIHBIM 321a4aM J100bIBaIOLIeH IPOMbILIJICHHOCTH

3ananne Nel (ypoBeHb KOMIIETEHIHMH — <GHATh», «yMmeTb»). Ilpm pemenun 3agauy,
BoOCHoOJIb3yliTECh OAHUM M3 mpukjIagHbix makeros (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wim ap.).

PesyabTat opopmMuTe B BHie CKPUHIIOTOB CTPAHHUII ¢ BhIuucaeHusiMHu B Google /lokymenTe
(MpUIINTeE CCHUJIKY NMpenojaBaTeio, B djieMeHTe «3aJaHue» Ha 00pa3oBaTe1bHOM MOPTaJe WIN
Ha Jocke Miro)

3anava 1. Halinute npousBeneHe MaTpuil

=] =]

1) . 2)

=l =l
5) ,  6)

3amauda 2. Beryucnure onpenenuTenu

=l ] =l

1) , 2) , 3)

4) , 5)

3amaua 3. Jlana maTpuna . Haitoure

1) , 2) , 3) EI, 4) npuayMaiiTe cCaMOCTOSITEIIBHO OIPENeNIUTeNb 6-Tr0 opsIKa ’
TaK)Ke BBIYMCIIUTE €TO.

3anaua 4. HaiinquTe oOpaTHbIe 17151 MaTpHI]

B B
ylE |2 o3




w nposepurs, aro [ |

3amauda 5. Pemmte cucteMy a) MaTpUYHBIM CIIOCOOOM U
0) mo dhopmymnam Kpamepa.

xl

38,[[3‘13 6. PemmTte cucTeMbl MCTOAOM Faycca, YKa3blBas B KAKIAOM CJIIY4aAC paHI'U MAaTpPHUIL III n

.B OJJHOPOAHBIX CUCTCMAX BBIITUIIUTC Q)YHHaMCHTaJ'IBHyIO CUCTCEMY peH_IeHI/Iﬁ TaM, '€ OHa €CTh.

= =l

3az[aqa 7. OHpe,Z[eJ'II/ITB THUII 1 IIOCTPOUTH JIMHUIO HA IIJIOCKOCTH M ITOBEPXHOCTH B ITPOCTPAHCTBE:

A=

B

B) x|
I') OnpenenuTh THI MTOBEPXHOCTU U IOCTPOUTH:

1. Ixlc ) .3 4

3amaua 8. [TocTpoiiTe KpUBYIO B IOJISIPHON CHCTEME KOOPJUHAT IO TOYKAM C II1aromM =l
X |

3aganne Ne2 (ypoBeHb KomneTeHnnn «Bjaagenne» - KEMCOBBIE 3AJIAHMSI qas rpymm)
1. TIpemnpusitue BBITYCKa€T M BHJAOB HM3CIHI C HCIONBb30BaHUEM K BUIOB chipbsi. Hopmbl

pacxojia ChIpbs JUIsl TPOU3BOJICTBA CAMHUIIBI TPOIYKIIMHA KKIOTO BHAA JaHBI MATpUTLIEH Amxk.

CronMOCTh eIMHHIBI CHIphs 3anaHa marpuiei C. HaifTm 3aTpaThl KaKAOro BHUIA CHIPBS MPHU
3aJJaHHOM TIJaHe Bhycka Q M cymMMmapHBIE 3aTpaThl Ha ChIpbe. [IpencTaBuUTH pe3ynbTaThl C
nomotipio Matpuil A, C, Q.



A= C=@ 3 1 5 Q=(200 350 100).

2. Umeercs n oTpacied  MPOMBINUICHHOCTH, KaXIas M3 KOTOPBIX MPOU3BOJUT CBOIO
npoaykiui. YacTe ee WaeT Ha BHYTPHUIIPOM3BOJCTBEHHOE MOTPEOJICHUE JaHHOW OTPACIBIO H
IPYTUMHU OTpacissMu, a apyras Y (KOHEUHBId MPOIYKT) MpeIHa3HAueHa s JTUYHOrO |
obmecTBeHHOro norpednenus. Ilycrs x; — oOmuii (BanoBoil) 00beM NPOLYKLHH
(i=1Ln) x;-—

npoiiecce nmpoussoactea (i = 1,n, j =1,n).

1 —# oTpacnu

0o0beM TPOAYKIIMH 1 —H OTpaciu, TMOTpedaseMoil ] —id  OTpaciiplo B

B tabnume 3aman Oamanc n  oTpaciieil MPOMBIIIICHHOCTH 32 HEKOTOPBINA IIPOMEXYTOK
BPEMEHH.
[TocTpouTs MaTpuily NpsiIMbIX 3aTpaT A=(q; j)mxn, rae a;; — Kod(UUMCHTHI IPSIMBIX 3aTpaT (1011
NPOAYKIUH 1—H OTpaciiv, UAYLIMX Ha MPOU3BOACTBO €AUHULIBI MPOAYKIIMKU  J —H OTpaciu) U
BBISICHUTB, SIBIISICTCS JIM OHA IMPOAYKTUBHOM. Halitn marpuny nosmsix 3arpar. Haiitu X, — o0bem
BAJIOBOM MPORYKUMM KaXAOH OTpaciu, €cilii KOHEUHbI MPOAYKT JOJKeH ObITh Y. YKazaTb

HEOOXOIMMBIH MPOIEHT YBEIMYCHHU S BAJIOBOW MTPOAYKIIUU 10 KAXKIOW OTPaCIH.

Otpacmu IloTpebnenue BasoBoii Koneunsrii

1 2 3 BBIILYCK 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. (DI/IpMa «Co103» 00ecIieunBaeT JOCTAaBKYy BHJICO- U ayJIUOKACCET C quHpéx CKJIaaoB,

PacIioIOKEHHBIX B pa3HBIX TOYKAX TOPO/Ia, B YEThIpe Mara3nHa. 3arac KacceT, UMEIOIIMXCS Ha CKIIaIax,
00BEMBI 3aKa30B Mara3MHOB U Tapu (bl Ha JOCTABKY MPEACTaBJICHbI B TaOIHIIE.

Cxutazsl Marasunabl 3amnacsol,
Nel Ne2 | No3 | Ne4 TBIC.HIT.
Cxuag Nel 2 6 4 3 120
Cxutazm Ne2 5 1 9 2 240
Ckiag Ne3 3 2 2 6 80
Cxirag Ned 4 5 10| 3 60
3akasel, Teic. InT. | 190 | 170 | 110 | 30

Omnpenenurte 00bEMBI TEPEBO30K, 0OECTIeUnBarOIINe PHpME MUHUMAJIbHBIE 3aTPAThI.



HJI3 Ne2 «Memoowt ougpghep enyuanvnozo ucuucienus yHKyuu 00HOU U MHOZUX HEPEMEHHBIX NPU
peuieHuu 3a0au RPUKIAOH020 XAPaKmepa»

3ananme Nel (3Hanusi m ymeHwusi). Ilpm pemennu 3aga4, BOCHOJIb3YyHTeCh OJHMM U3
npukJaaabix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wiu ap.).
PesyabTat opopmMuTe B BUAE CKPHHILIOTOB CTPAHHUIL ¢ BbIYucIeHHAMH B Google JlokymenTe
(MpHUIIIMTE CCHLJIKY NMpenojaBaTeIio, B dJIeMeHTe «3aJaHue» Ha 00pa30oBaTe1bHOM NOPTaJie WIN
Ha gocke Miro)
1. Haittu npon3Boanble 1 AuddepeHnasl epBoro nopsaka

1) | ,

2)] 11 ,
3)| =l

4) |1l

2. Haiitu mpon3BoIHY 0 QYHKIIHH, 3aJaHHOM HESIBHO [

3.Haiitu mpon3BoaHYyI0 QyHKIINH, 33 JaHHOW TapaMeTPHUIECKI ]

4. HaliTu mpou3BOIHBIE TTEPBOTO MOpsaAKa QyHKIUH | ||

5. Haiigute EX™ E GyHKIUIL: a) = 0) | =l

6. Hanmumme ypaBHeHME KacaTelbHOU K TTapadode | |x| B TOUKE C a0CIIUCCon | |x|

[TocTpoiiTe rpaduk 1 KacaTeIbHYIO.
7. Iloctpoiite rpaduk nanHou pynkuun. Haiiaure Haubonblnee 1 HauMeHblIee 3HaueHus QYHKIUU Ha

3amaHHOM oTpeske: | |*] ;| =

8. IloctpoiiTe rpaduk GyHKIHU =l 1 LCCIIENYNTE €€ HAa DKCTPEMYM.

[x] €

9. ToctpoiiTe rpaduk GyHKIIUH U YKAKHUTE 11O TpaPuKy €€ aCHMIITOTHI:

10. HpOBCI[I/ITC ITOJIHOC UCCIICJOBAaHHC (I)YHKLII/II/I C MOMOLIBIO IMOCTPOCHHOI'O MPEABAPUTCIIBHO

X

rpaduxa

11. 3aBHCUMOCTD IIyTH OT BpCMCHHU IIPpU HpHMOHHHeﬁHOM ABUKCHUU TOYKHU 3a1aCTCA YPABHCHHUEM

=l , Tjie [] — NMyTb B M, & [| — BpeMs B C. BeIumcinTe €€ CKOPOCTh M YCKOPEHHE B

MOMEHT BpeMeHH [ ' |,
DYHKIHUHM HECKOJIbKHUX NMepeMeHHbIX:

xl

1. IToctpouTth PyHKIINIO, BBIACHUTH €€ 00JIACTh ONPEAETICHUS

2. HaiiT 3Ha4e€HNs YaCTHBIX MPOU3BOAHBIX (PYHKIINI B 3aJaHHOM TOUKE:

A) = B) | Ix] [~
(%]

3. Haiitu , €CIIi | Ll |




4. BeraucnuTh mpuOInKEHHO [x]

5. [loctpouts moBepxHocTh. Halitu sxcTpeMymbl pyHkIun | =l

6. Haiitu sxcTpemanbHoe 3HaueHne GyHKkuu | |x=I MIPH YCIIOBUH EI
7. Haiitu Hanboupinee 3HaueHUEe QyHKINY B 33JaHHON 00J1acTH:

=] [x]
A) B) | =l

3ananue Ne2 (ypoBenb komneTenuun «siaagenne» - KEMCOBBIE 3AIAHUSA aas rpymm)
1. 3aBoj BBINyCKaeT cnuMyeuHble KOpOOKW. Pacxonpl Ha Mpou3BOACTBO OgHOro KopoOka 1 pyo, a

IeHa mpojaxu paBHa 5 py0. CKOJBKO HYKHO MPOW3BOIUMTH KOPOOKOB, YTOOBI MpUOBLIL ObLia
HanOOJIbIICH, eciu t paOOTHUKOB 3aBOJa MOYKET MIPOM3BOIUTH B
mecsry N=—(t—10)?+500 kopo6KoB.

Pacxozbl Ha IIPOM3BOLCTBO Y aBTOMOOMIEil cocraBmsitor Q=0,5y°+y+7 MUILIHOHOB py6ueil B
Mecsr. Ecnmu mponmaBarh Kaxablii aBTOMOOWIL 3a S ThICSY pyOsield, TO MpH IMPOJAXKE BCEX
MPOU3BEICHHBIX 32 MeECSI] aBTOMOOHWJIECH 3aBOJ MONYYHT AOXOJ S*y, a 3apaboTaeT Ha 3TOM
NpuObLTh (OXOIBI MHHYC pacxojibl) - Sxy—Q. Kakyro HauMEHBIIYIO I[EHY TPOJaXH S HYKHO
YCTaHOBUTH, 4TOOBI 32 3 MecsIIa 3aBO/I MOTYIHII PUOBLIE 75 MUJUTHOHOB pyOIe?

B nByx obGmactsix ecth mo 20 paboumx, KaKIbplii U3 KOTOPHIX TOTOB TpyAUThcs 1o 10 dacoB B
CYTKH Ha JTI0OOBIYE aTFOMUHHUS WIJIH HUKENS. B mepBoit o0iactu onuH padounii 3a yac qooOeiBaer 0,2
kr amoMuHus Wi 0,2 Kr HUKens. Bo BTopoit oOmactu s A0OBIYM X KI' aTIOMUHHS B JICHB
TpebyeTcss X° 4elTOBEKO-4acOB TPYHd, a Ul AOOBYM y KI HHKEns B JCHb TpeOyercs y°
4enoBeKo-yacoB Tpyaa. O6e o61acTy MOCTaBIIAIOT JOOBITHIA METalI Ha 3aBOJ, T€ A HYX]
MPOMBITITIEHHOCTH TTPOU3BOAUTCS CIUIaB ATIOMHUHHS M HUKEIs, B KOTOPOM Ha | Kr aTtOMUHUS
npuxogutcs 1 kr Hukens. [Ipu 3ToM 00macTu AOroBapuBalOTCd MEXKIY COOOW BECTH 0OBIUY
METAJIJIOB TaK, YTOOBI 3aBOJ MOT IMPOU3BECTH HauOOblee KOJIM4ecTBO crjiaBa. CKOJIBKO
KHJIOTPaMMOB CITJIaBa ITPU TAKUX YCIOBUSIX €KETHEBHO CMOXKET IMPOU3BECTH 3aBO?

(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi prikladnogo haraktera/naibolshego naimenshego
znacheniya velichiny/page-2

© shkolkovo.net)

Penmth rpadumyeckuM MeTOIOM 3a7adyy Ha HAXOXJACHHE ONTHUMAIbHOTO 3HAueHHS (YHKIIHU

(myaHa JOOBIYM MTOJIE3HBIX HCKOIAEMBbIX ):

0 mn
(=]

5. 3amana Tabnuna 3HaueHUH [ | u |I| M yKa3aH BHUJl 3aBUCHUMOCTHU III Haitigure

mapamMeTpul |:| u I:I, HCIIO0JIB3YyA METOJ HAUMCHBIIUX KBAAPAaTOB.

[x]



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

04 0,6 0,8 1,0 1,2

]

L] 2,3 2,5 5,8 9,8 10,6

N3 Ne3 «MeToabl HHTErPAJbLHOTO UCYUCIEHUS MPU PellleHuH MPUKJIATHBIX 3a1a4»

3ananue (ypoBeHb KOMIIETEHUMH — <«3HATh», «yMmerb»). llpm pemenum 3agau,
BOCIOJIb3yliTECh OJHUM M3 MpuKJIagHbIx makeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wiau ap.).

Pe3syabraTt opopmuTe B BHje CKPUHIIOTOB CTPAHHUIL ¢ BbluncjeHusAsMU B Google JlokymenTe
(MpUMILJIUTE CCHLIKY NMPenoJaBaTeNa, B djieMeHTe «3a1anue» Ha 00pa30BaTeJbHOM NMOPTaJe U
Ha gocke Miro)

1) Broruncnnts HCOIIPECACIICHHBIC MHTCT PAJIbI

Xl ]

1 2 3
=l
4 5| 6 7.1
=l =l xl
8. 0. |2 10. 11.
B =l
12, 13

2) Beraucnuthb onpeeieHHbIe HHTETPajbl

1.

=l

2.

=l

3.

xl

, 4.

3). Beraucnuts miomnians Gurypel, orpaHuueHHON JTHHUASIME

1) '~'c ,
2)
3)

4). BelYucIuTh JUIMHY TYyT'Y KPHBOU, 33/IaHHON ypaBHECHHEM

1)
2)

3)

5). Berauciauth 00beM Tela, 00pa3oBaHHOTO BpalieHreM BOKpYT ocu Oy GUTyphl, OrpaHHYCHHOM

rpabukamMu QyHKIIHI :



N3 Ned «Iuddepennuaibubie ypaBHEHUS

3ananue. Ilpum pemenum 3agay, BOCHOJB3YHTECh OAHUM M3 MNPHUKJIAIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica win ap.).

Pe3yabTaTt odopmMuTte B BUe CKPUHIIOTOB CTPAaHNI ¢ BhIuHucaeHussMHu B Google lokymenTe
(MpUIINTeE CCHUJIKY NMpenojaBaTeIio, B djieMeHTe «3aJaHue» Ha 00pa3oBaTe1bHOM MOPTaJie WIN
Ha Jocke Miro)

1. Haiftu oOmmii mHTErpas win obmiee pemeHrne mQQepeHIInaTpHOr0 YpaBHEHHS IEPBOro MopsiaKa
(B mpuMepax r), 1) pemmTh 3aaaqy Korm):

1) | =l ;o 2) | 1= , 3) E :

g 5) | 6) | =l

2. Haiitu o6uiee pemenue qudhepeHnaibHOro ypaBHEHUsT:

1) [ 1wl , 2) | =l

3. Haiitu perenue 3anaun Kormm:

=l

4. Haiitu oO1ee pemenne qudQepeHInaaIbHOro ypaBHeHHS (M €ClIU 33/1aH0- pelnTh 3a1ady Komm):

1) l=] C ’2)

3 [ 4 [ix ,

5) [ 1l ,6) | Ixl ,
7 | 8) |Ixl

5. Pemmure cucremy IV mepBoro nmopsiaka AByMs cnoco0aMu - TOACTAaHOBKH U METOJIOM Dijiepa

xl




HpOMe)l(yTO'{HOfI aTTeCTalum:

IMPUIOKEHHUE 2

OueHoYHbIe cpeIcTBA 1/ NPOBeIeHUs MPOMEKYTOYHOMH aTTecCTAUU
a) [Inanupyemble pe3yabTaThl 00y4eHHsI M OLlCHOYHbIE CPeACTBA /15 NPOBeIeHUs

Kon
AHIUKAT

WNnpukarop
NOCTUKEHUSA

opa

KOMIIETCHII U

OueHouHBIE CpeaCTBa

YK-1Cn

0CO0€H OCYIIeCTBJIATH KpUTHYECCKHI aHATN3 NPO0IeMHBIX CUTyallii HA OCHOBeE

CHUCTEMHOI'0 Imoaxoaa, BblpaﬁaTbIBaTl) cTpaTreruro aeidcTBUH

YK-1.1

Amnanusupyer
pOOJIEMHYIO
CHTYAITHIO KaK
CHCTEMY, BBISBJISIA €€
COCTAaBJISIOLINE U
CBSI3U MEXYy HUMHU

3HaeT BO3MOXKHOCTM NPHUKJIAAHBIX CEPBUCOB W IAKETOB s
MaTEeMaTUUYECKOr0 MOJICTUPOBAHUS U PEUICHUS 3a/1a4 TPUKIIATHOTO
XapakTepa cpeacTBamMu (MeTogamMH) anreOpbl, TEOMETPUU U
MaTeMaTU4YeCcKoro ananu3sa. Jlis JOCTHIKEHU I MHAUKATOpA:

-3HA€T OCHOBHBIC OIPEICTICHUS U MOHSTUS alreOphl, TECOMETPUH U
MaTEeMAaTUYECKOTO aHalW3a, HWCIOIB3yeMble Ui OTOOpa U
00pabOTKH JaHHBIX B COOTBETCTBUU C MOCTABJICHHOW MPHUKIATHOM
3aJ1auei;

- BOCIIPOU3BOJUT OCHOBHBIE MATEMATUUYECKUE MOJICIIU: PACIO3HAET
MaTeMaTU4ecKue OOBEKThI; OHUMAET CBS3b MEXKAY Pa3TUYHBIMHU
MaTeMaTUYECKUMH OOBEKTaMH, MO3BOJISIONIMMU CMOAECTUPOBATh U
pENINUTh 3a/1a4y.

Ouyenounvie cpeocmea 0ocmuriceHue UHOUKAMopa.

- UnquBuayanehbie qomamiaue 3aganus (MJ13) mo pasmenam kypca
(mpumepnsbie BapuanTel /13 npencrasnens B [Ipunoxennn 1).

- Bornpocs! a1t caMonpoBepKH U MOATOTOBKY K BbITonHeHU0 M]3
(mpencrasnensl B [Ipunoxenun 1):

1. ®opMymUpOBKH OCHOBHBIX TeOpeM (CBOWMCTB, MPU3HAKOB
M3y4aeMbIX MOHSATHH, HEOOXOAWMbIE W JOCTaTOYHBIC YCIIOBUS) B
M3y4aeMbIX pa3zenax Kypca,

2.  Meroapl  pacKphITUS  HEONPEAEICHHOCTEH,
HENPEepBIBHOCTH (DYHKITUU OHOM epeMeHHOIH,

3. AnropuT™M MpuOINKEHHOTO BBIYMCICHUS (PYHKIHU C TIOMOIIBIO
muddepennana; HanucaHUS ypaBHEHUS KacaTelbHON MpsMOit
(mImockKoCTH).

4. ANTOPUTM MTOJTHOT'O UCCIIE0OBAHUS (DYHKITHH.

5. AropuT™M HaxoXIeHUS dKCTpeMyMa (GYHKIIUU OJHOW U MHOIUX
MEpEMEHHBIX.

6. MeTo/1bI BBISICHEHUSI KJIACCOB MHTETPUPYEMBIX (DYHKITHIA, 8 TAKKE
METO/Ibl HHTETPUPOBAHMS OCHOBHBIX KJIACCOB (DYHKLIMH.

7. OCHOBHBIE PUIIOKEHHU S OTIPEIEICHHBIX HUHTETPAJIOB.

8. CrtocoObI BBISICHEHUSI CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

BBISICHCHU A

- IlpeacraButh 0030p CEpBUCOB, LIU(PPOBBIX MHCTPYMEHTOB MAJIS
BU3yalIM3allMi, U3yYEHHUs] CBOMCTB, aHajau3a NPUKIAIHBIX 3a1ad,
pelIaeMbIX CpeACTBaMU JIMHEWHOW anreOphl U MaTeMaTHyecKOro
aHaJIn3a

— pe3yabTaT (CKpPUHIIOTHI WM ...?7) NMPEACTaBUTh KaK OTBET Ha
zaganue B Moodle, nim B Google moxymenTe, niu Ha ocke Miro.

VK-1.2

Kputnuecku

O CHUBACT

- UCIIOJIB3YET PeCcypChl MHTEPHETA [ IPOCMOTPA, MTOUCKa, 0TO0pa,
BH3yaJIM3allM¥ U aHATN3a JaHHBIX (OTKPBITHIE 0a3bl TaHHBIX,




Kon Nnauxarop
WHJUKAT JTOCTUKEHUS O1eHOYHBIE CpECTBA

opa KOMITETCHIIM U
HaJIe)KHOCTh mopTaJibl U caiiTel, Hamp. Poccrar, TAdviser u ap.).
HUCTOYHUKOB Oyenounvie cpedcmea 0oCmudiceHue UHOUKAmopa.
nHpOpMaIIHH, Ilpumepnuoiii 6apuanm 3adanus:
paboraer ¢
MPOTUBOPEUNBOM 1) N3yuutsk (y3HaTh) BO3MOXHOCTH CEPBHUCOB, ITU(DPOBBIX
nHpOpMaLHeH u3 UHCTPYMEHTOB

Pa3HBIX HCTOYHUKOB,
OIpeessieT Mpooesbl
B MH(pOPMAIUH,
HEeOOXOINUMOM I

1.1. s BU3yanu3anuu, aHaaIn3a NPUKIAIHbIX 3314, PeIIacMbIX
CpeICTBaMU JIMHEHHOMN U BEKTOPHOU anreOpsl (Harmp.,
TpaHCIOPTHOM 3a1aun, 3anaun JII1 — rpadudeckuii MeTox),

1.2. nnsa BU3yanusanuu, U3y4eHus CBOMCTB KPUBBIX U

perIeHus MOBEpXHOCTEH 2-T0 mopsaka (Hamp., WolframAlpha u ap.)
poOIeMHON 1.3. u T.4. (B K&XXI0M pazziernie Kypca — sl peleHUsI KOHKPETHBIX
CHUTYyaIluH, i MEXIMCIUTUIMHAPHBIX TTPUKIIAHBIX 32/1a4)
HPOEKTUPYET 2) PesynbraT (CKpUHLIOTHI UJIH ...7) IPEACTAaBUTh KaK OTBET Ha
IIPOLIECCHI 1O UX zananue B Moodle, nnu B Google nokymenTe, uiu Ha gocke Miro.
YCTPaHEHHUIO
VK-1.3 | Pa3pabareiBaer u VYMeeT pemats 3aauu NpeaAMETHON 00JacTu: BEIOUpaTh METON U
COEPIKATEIBHO AJITOPUTM JUIS pEIICHUSI KOHKPETHOM 3a/1a4, apryMEHTHPOBATh
apryMeHTHpPYeT CBOI1 BEIOOP; CTPOUTH MPOCTEHIIINE MAaTEMaTHIECKHE MOICITH
CTPATEruIo PELIEHNs | peaJIbHBIX MPOLIECCOB U CUTYALIU; IPUMEHSTh KOMITbIOTEPHbIE
npoOIeMHON MaTeMaTHYeCKue MPOTrpaMMBbI JJIsl PELICHUs 33134
CHTYyaIlM¥ Ha OCHOBE | - 00JIaZiaeT HaBBIKaMu 0TOOpa u 00paboTKM HH(POPMAIUH,
CHUCTEMHOT0 U - HaBbIKaMH U METOAUKAMH 0000LIEHUs PE3yJIbTaTOB PEIICHUs
MEXIUCUUIUIMHAPHO | 3a7a4 HAa OCHOBE TEOPETHUECKUX MOJIOKEHHU I BBICILIEH MaTeMaTUKU
0 MOAX0/I0B; CTPOUT
CLIEHapuu
P Ilpumepnvie 3a0anun

peanu3anuu .
P— 3apanme 1. Jlnga npousBoacTBa IBYX BHAOB u3fenuidi A u B
onpenensm’ WCIIONB3YeTCsl TP THUIA TEXHOJIOrMYecKoro obopynoBanusi. Ha

IPOM3BOJICTBO €MHULIBI U3/1eNUsl A HcIosb3yercs 3 yaca paboThl
BO3MOYKHBIE PHUCKH U

o0opynoBaHusi mepBoro Bujaa, 4 yaca paboTel 00OpYyIOBaHHS
npejiaras IyTH ux

BTOPOTO BUJAa M 5 4acoB 4aca pabOThI OOOPYIOBAHHS TPETHETO
YCTpaHEHHUS

Buna. s enuuuubl usnenuss B — ucnonw3dyerca 6, 3 u 2 yaca
COOTBETCTBEHHO.

CyIecTBYIOT OTrpaHHYCHHS Ha HCIOJIB30BAaHUE OOOPYIOBAHMUS
nepporo Buga — 102 wyaca B Mecdl, Ha MCIOJb30BAHUE
o0opyaoBaHus BTOPOTo BUAa — 91 yac B MecsIl U Ha UCTIOTIB30BaHUE
obopymoBanus TpeThero Buga — 105 gacoB B MecsIl.

[{ena peanu3auu e IMHATHI TOTOBOTO MU3IEHS A COCTaBIsAeT 7 y.€.,
u3nenus B — 9 y.e.

CocraBbTe M1aH Npou3BoACTBA U3Nennil A u B Ha mecs,
obecrieunBaroMi MaKCHMAITbHYIO BBIPYUYKY OT UX pPeaTH3aIliH.
Pemmts 3amauy ¢ momoripto cpeacts MS Excel.

. BeIsicHUTB, Bpemsi pabOThl Kakoro o0OpyJ0OBaHHSI UCUYEPIIaHO HE
MOJIHOCTBIO, B KAaKUX TMpeaesaXx MOXKET MEHSTBCS BpeMs
WCIIOJIb30BAaHUS BCEX TPEX BHUIOB OOOPYIOBaHUS, 4YTO OBl
«IIEHHOCTBY» ATOT'0 PECypca OCTaBalIach MPEKHEH.

B kakux npeaenax MOKHO H3MEHSTH LIEHBI TOTOBBIX MMPOIYKTOB A 1
B, 9T0 OBI TIJIaH UX TTPOU3BOJICTBA OCTAJICS MTPEIKHUM.

[IpoBepuTh 11€71€CO00PAa3HOCTh BBEACHWSI B TIJIaH ITPOM3BOJICTBA




Kon Nnauxarop
WHIUKAT JIOCTHIKEHUSI O1eHOYHBIE CPEICTBA
opa KOMIICTCHII U

enie ogHoro uzaenus C, ¢ 3aTparaMu Ha €IMHUILY TpOAyKIuu 2, 3, 5
9acoB pabOThl 00OPYIOBAHUS IIEPBOTO, BTOPOTO M TPETHETO BUJIOB
COOTBETCTBEHHO, €CJIM I[€HA pealIu3aI[iH COCTaBUT 8 y.€.

3aganue 2. PemmTh TpaHCIIOPTHYIO 3329y IO MEPEBO3KE MecKa ¢
TpeX KaphepoB HaA YETHIPE CTPOUTENIbHbIE IUIONIANKU. B neHb
Kakapld kapbep npousBoautT 120, 80 m 100 ToHH mnecka, Ha
crpomiomanku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
W3BecTHBl paccTOSHUS MEXKIy 3aBOJaMH M TJIOMIAJKaMH B
KUJIOMETpax:

x

OnpenenuTs ONTUMANIBHBIN TJIAaH MEPEBO30K, MUHUMH3UPYIOIINMA
00U KMIIOMETPaX MEepeBO30K.

3apanme 3. [Ipu nocTpoeHnH BUCAYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUU HAJIS)KHOCTH COOPYKEHUS, CTYACHTHI
CTPONOTPSAAA CTOJKHYJIUCH C PEIIEHUEM CIIEAYIOIIEHN 3a1a4u:

Tpoc, noABEIIEHHBIH 3a ABA KOHIA HA OIMHAKOBOW BBICOTE, UMEET
dopmy ayru napaboiibl. PaccrosiHue MeX1y TOUKaMU KpPETIeHU s
paBHO 24 M. ['mybuna mporuda Tpoca Ha pacCTOSIHUH 3 M OT TOUYKHU
kperenus papHa 40 cm. OnpenenuTs TIyOnHY mporuda Tpoca
rocepearHe MeXTy KperIeHUsIMU.

0) [lopsiok MpoBeieHUsI MPOMEKYTOUYHOM aTTECTALUM, TOKA3ATEJIH U KPUTEPUHU OLleHUBAHHUS
2. [IpoBeeHusi MPOMEKYTOUYHOI aTTEeCTAIIUH

[IpomexxyTouHas aTTecTanusi MO IMCUMIUINHE «BbICIIas MaTeMaThka» MPOBOJUTCS B (Qopme
9K3aMCHAa H BKJIIOYACT TCOPCTUYCCKUC BOIPOCHI, MO3BOJAOIINC OLCHUTL YPOBCHL YCBOCHUSA
06y‘IaIOHII/IMI/IC$I 3H3HHI>1, N TMPAKTUYCCKUE 3aJlaHHsd, BBIABJIAIONIUE CTCIICHD C(l)OpMHpOBaHHOCTH
YMEHHUH U BIaJICHUN, MPOBOAUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JaHHOH IUCIUIIMHE TPOBOAMTCS B YCTHOM (popMe 1O IK3aMEHAIIMOHHBIM OuJieTam,
KaKJIbIH U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOMIPOCA U OJHO MPAKTUUECKOE 3a/IlaHUE.
Iloka3aTenu U KpUTEPUH OLEHUBAHUSA IK3aMeHA:

— Ha OLICHKY «OTJHYHO» — OOYYaroIIMiCs JEMOHCTPUPYET BBICOKHI YPOBEHH C(OPMHPOBAHHOCTH
komnereHmu YK-1, BcecTopoHHEe, CHCTEeMaTHYeCKOe M TIIyOOKOoe 3HaHWE y4deOHOro MaTepuana,
CBOOOHO BBIMOJHSIET MPAKTUUECKUE 3a/1aHHsI, CBOOOTHO ONIEPUPYET 3HAHUSIMH, YMEHUSIMU, TIPUMEHSIET
WX B CUTYyAaIlUsIX MOBBIIIEHHOM CI0XKHOCTH.

— Ha OIIEHKY «XOpouio» — oOydJarlomuics IEMOHCTPUPYET CPEAHHI YpPOBEHb CPOPMHPOBAHHOCTU
KOMIIECTCHIIU U VK-1: ocHOBHEIE 3HaHUA, YMCHUA OCBOCHBI, HO JOMYCKAIOTCA HE3HAYUTCIBHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPyJAHECHHS IPU aHATUTUYECKUX OMEpaLMsX, MepeHoce 3HAaHUW U YMEHUN Ha HOBBHIE,
HCCTAHAAPTHLBIC CUTyalluH.

— Ha OIEHKY «YAOBJIETBOPUTEIBLHO» — OOYYalOIUUCS JAEMOHCTPUPYET TMOPOTOBBIM YPOBEHD
chopmupoBaHHOCTH KommeTeHIIMH YK-1: B X071€ KOHTPOJIBHBIX MEPONPHUSTHI JOMYCKAIOTCS OIINOKH,
MPOSIBIIIETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUN, HAaBBIKOB, OOYYaIOIIMHCS HCIBITHIBACT
SHAYUTCIIbHBIC 3aTPYAHCHH A IIPU ONICPHUPOBAHUUN 3HAHUAMU U YMCHUAMU IPU UX NIEPECHOCC HA HOBLIC
CUTYalLlUH.

— Ha OIICHKY «HeY/O0BJIETBOPHUTEIbLHO» — OOydarouuiics NeMOHCTpUpyeT 3HaHus He Ooiee 20%
TEOPETUYECKOT0  MaTepuayia, JOMYCKaeT CYIIeCTBEHHbIE OMMOKW, HE MOXET II0Ka3aTh
HHTCIJICKTYAJIBHBIC HABBIKA PCHICHUSA MMPOCTHIX 3a1a4 WUJIW HEC MOXKET IMOKa3aTh 3HAHUA AK€ Ha YPOBHC
BOCIIPOU3BEICHUS U 00BSICHEHUS UH(POpMaLIUH.



