: MWHUCTEPCTBO HA}’KI/I Pl BBICIIEI'O OBPA3OBAHM
POCCUNCKOU OEJIEPALTA
d v_y)

DeepanbHOE TOCYIAPCTBEHHOE GIOKETHOE 06pa30BATENBHOE YUPEIKICHHE
BBICIIETO 06pa3oBaHusI
«MarauToropckuil rocy1apcTBeHHBIN TeXHUYeCKui yHuBepcuTeT uM. I.J. Hocosay

VTBEPXJIAIO
apexrop UEnC
WN.IO. Mesun

14.02.2022 1.

PABOYAS TPOTPAMMA JIUCIUTLJIMHBI (MOY JIST)

BBICIITAA MATEMATHKA

Hampapyenye noAroToBKy (CHEMHATBHOCTS)
21.05.04 T'opHoe neno

HanpasneHHOCTS (IpodHIIb/CrIeIHAIA3aIMS) TIPOIPAMMEI
OOorarieHmne MoJe3HBIX HCKOTAaeMbIX

YpOBeHE BEICIIEr0 00pa30BAHKS - CIIELUATHTET

Dopma 00yueHus
3a04Hast

Wuctutyt/ paxymsrer  MHCTUTYT €CTECTBOSHAHMS U CTAHIAPTH3AIIHH
Kadenpa ITpuknagHoll MaTeMaTHKU U HHPOPMATUKY

Kype 1

MarsuToropcek
2022 rox



PaGouas nporpamma cocraBmena Ha ocmose ®IOC BO - CTIIELUATUTET TI0
crenuanbrocTy 21.05.04 I'oproe neno (mpukaz Muno6prayku Pocenn ot 12.08.2020 . Ne 987)

PaBowas mporpamma paccmorpena u onobpena Ha 3acefanuu Kademps [IpukiaHo
MaTeMaTHKH H HHPOPMaTHKA

08.02.2022 r., mpoToxomn Ne 7 —_X
3aB. xadenpoii : w 10.A. 13BekoB
o
Pa6ogas nporpamma 0106peHa METOANYECKOIH KOMHCCHEH I/I uC
14.02.2022 r. iporoxon Ne 6

Ipencenatens J /‘"7 2 N.1O. Mesun

CornacoBano:
3aB. kadenpoii ['eomoruu, MapKIIEeHIEPCKOTO eNa 1 000TaIIeHHUS] M0IE3HBIX
HCKOMaeMBIX /
=

_/,;LZ N.A. I'pummun

Pa6ouas nporpamma cocraBena:
nmoueHt kadenpsr IIMul, kan, me. HayK W EM.I'yruna
V4 V4

Penensenr:
nonent Kapeapsr Gusnkm, KaH1. Gpus.-mMar. Hayk = JIM. Jonrymmn




MUHUCTEPCTBO HAYKU U BBICLIIET'O OBPA30BAHUS
POCCUICKOUN ®EJAEPALIMU

denepanbHOE roCy1apCTBEHHOE OIOIKETHOE 00Pa30BATENBHOE YUPEKACHUE
BBICIIIET'0 00pa30BaHUs
«MarsuToropckuii rocy1apCTBEHHbIM TeXHUUEeCKU yHUuBepcuteT uM. I .M. Hocosay

YTBEPX/AIO
Hupextop UEuC
N.1O. Me3un

14.02.2022 1.

PABOYASA TPOI'PAMMA JUCHUIIVIMHBI (MOY JISA)

BBICHIAA MATEMATHKA

HanpaBnenue noarotoBku (CrenuaibHOCTb)
21.05.04 T'opHoe neno

HamnpaBneHHOCTS (TpoQuIIb/CrIeIIuaT3aI1s]) TPOTPAMMBI
OOorareHne MoJIe3HBIX UCKOTTAeMbIX

YpoBEHB BBICIIET0 00PA30BaHMS - CIICLIUATIUTET

dopma oOyueHus
3a04Has

WNuctutyt/ dpakynbrer WHCTUTYT €CTECTBO3HAHMS U CTAaHAAPTU3AIIUH

Kadenpa [TpuknagHO MaTeMaTUKU U TH(POPMATHKHI

Kype 1

MarauTtoropck
2022 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @®I'OC BO - cnenuanurer mo
cnenuansHocth 21.05.04 T'oproe aeno (mpuka3 Munooprayku Poccnn ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMoTpeHa U 0J00peHa Ha 3aceganuu kadenpsl [IpuxnagHoit

MaTeMaTHKU U HHPOPMATHKH
08.02.2022 r., npotokon Ne 7
3aB. kadeapoit 1O.A. 13BekoB

Pabouas nmporpamma onoOpena meroauueckoit komuccueit UEnC
14.02.2022 r. mpotoxoi Ne 6
[Ipencenarens N.10. Me3un

CornacoBaHo:
3aB. kadeapoii ['eomoruu, MapKIen 1IepcKoro jaena u 00orameHus OJIe3HBIX
HCKOIIaeMBbIX

N.A. T'pummmx

Pabouast nmporpamma cocrapiieHa:
noreHT kadeaps! [IMull, kan. nen. Hayk E.M. I'yruna

Penensenr:
noueHT Kadeapsl Pu3nkH, Kan 1. pu3.-MatT. HayK JAM. Jonrymmx




JIner akryanuzanum padoueil mporpaMmbl

PaGouas mporpamma nmepecMoTpena, oocyxaeHa u ogoopena s peanuzanuu B 2023 - 2024
y4eOHOM rojly Ha 3acemanuu kadgenpsl [IpuKiIagHOi MaTeMAaTUKH U HH(OOPMATHKH

[IpoTtokomor 20 r. Ne

3aB. kadenpoii I0.A. U3BekoB

PaGouas mporpamma nmepecMoTpeHa, oocyxaeHa u ogoopena s peanuzanuu B 2024 - 2025
ydaeOHOM ro/ly Ha 3acemaHuu kadenpsl [IpukimagHOi MaTeMaTUKU U WH()OPMATHKU

[IpoTtokomor 20 r. Ne
3aB. kadenpoii IO.A. 13BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogo0pena st peanusanuu B 2025 - 2026
yueOHOM rony Ha 3acenaHuu Kadpenps! IlpuxinagHolt MaTeMaTuku U HH()OPMATUKH

[IpoTtokomor 20 r. Ne

3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogo0pena mst peanusanuu B 2026 - 2027
yueOHOM rony Ha 3acenaHuu Kadenpsl IIpuknanHoil MaTeMaTuku U HH(QOPMATUKU

[Iporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena mst peanusanuu B 2027 - 2028
yueOHOM rony Ha 3acenaHuu kadeapsl IIpuknanHoil MaTeMaTuku U HH(GOPMATUKU

[Iporokomor 20 r. Ne
3aB. kadeapoit IO.A. 13BekoB

Pabouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2028 - 2029
yueObHOM rony Ha 3acenanuu kadeapsl [lpukiagHoii MaTeMaTuku 1 HHOOPMATUKHU

[Iporokomor 20 r. Ne
3aB. kadenpoit IO.A. 13BekoB

Pabouast mporpamma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusamnuu B 2029 - 2030
ydeOHOM roay Ha 3acenaHuu kadenpsl [IpukinagHoit MaTeMaTUKU U HH(GOPMATHKH

[IpoTrokomor 20 1. Ne

3aB. xadempoii 10.A. V3BekoB




1 Ile1u ocBOEHMA TMCUMIJIMHBI (MOXYJIA)

[lenssMmu oOCBOGHHS IUCIMIUIMHBI «MaremaTtuka» SBISETCS TPUBUTHE HABBIKOB
WCIIONB30BAHUS MaTEeMAaTUYECKUX METOJIOB HCCIEAOBAHHS U OCHOB MaTeMaTH4eCKOro
MOJICTIMPOBAaHUST B Oynymiedl mnpodeccuu MO0 HHKCHEPHOMY OOECHEUYCHHIO MCSTEIbHOCTH
YyelioBeKa B HeJpax 3eMiiu MpU 3KCIUTyaTaluOHHOW pa3Benke, 10o0bIue U nepepaboTke TBEPIbIX
MOJIE3HBIX HMCKOMAEMBIX, CTPOUTENBCTBE M SKCIUTyaTallMd MOJ3EMHBIX OOBEKTOB Pa3THYHOTO
Ha3HAYCHUS.

2 MecTo TUCHMILUIMHBI (MO/IYJis1) B CTPYKTYpPe 00pa3oBaTe/IbHO MPOrpaMMbl

JucnunnmHaa Beiciias MareMaTHKa BXOAUT B 00s3aTENBHYIO YacTh Y4eOHOTO TUTaHa
o0pa3oBaTeIbHON MPOrpaMMBl.

Jns  u3ydeHUs  JUCUMIUIMHBI ~ HEOOXOJWMBI  3HAHUS  (YMEHHS,  BIAJCHHUS),
chOopMUPOBAHHBIC B PE3yJIbTATE U3YyUEHUS TUCIIUTLINH/ TPAKTUK:

Jlist m3ydeHusl NMUCHHUTUTMHBI HEOOXOMUMBI 3HAHWS W YMEHUs, chopMUpOBaHHBIC B
pe3ysbTaTe M3y4eHUM TUCHUIUIMH: «Alredpa M Hayana aHanuza», «l'eomerpus» B o0bEMe
MPOTrPAMMBbI CPEAHEH IIKOJIbI.

3nanus (YMEHUs, BIQJICHUS), TIOJyYCHHBIC MPH W3YYCHUU JTaHHOW TUCIMIUIMHBI OYyIyT
HEOOXOIUMBI JUTsl U3yYEHHUS TU CHUTITUH/IIPAKTUK:

dusnka

TeopeTnueckas MEXaHUKa

ConpoTuBJIEHHUE MAaTEPHATIOB

[IpuknagHas MexaHuka

DJIEKTPOTEXHUKA

Teopusi BeposITHOCTEH U MaTeMaTH4ecKasi CTaTUCTHKA

AHanu3 JaHHBIX

3 KomnereHuuu odyuaruierocsi, popmupyembie B pe3yabTaTe 0CBOCHHS

AUCHUILTHHBI (MOYJIs1) U IVIAHUPYeMble Pe3yJibTAThl 00yUeHnst

B pesynbrate ocBOCHHS AMCHUILUMHEI (MOIyIIs) «Bricimas MmareMaTnkay oOyJaromuiics
JIOJDKEH 00J1afaTh CIeyIOIMMUA KOMITETEH UMM

KOI[ HHAWKATOopa I/IHI[I/IKaTOI) JOCTHIXKCHUS KOMIICTCHIIN U

VYK-1 CrocoGeH OCyIIeCTBIATh KPUTUYECKUH aHalu3 MPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOT 0 [10/IX0/Ia, BEIPA0AThIBATh CTPATEr IO W CTBHIMA

YK-1.1 AHanu3upyer npoOJEMHYIO CHTYallMI0 Kak CHCTEMY, BBISIBISIL €€
COCTABJISIOLIME U CBSI3U MEXK1y HUMU
YK-1.2 KpuTtnuecku olieHUBaeT Ha/Ie)KHOCTh HCTOYHUKOB MH(opMalinu, paboTaeT ¢

POTUBOPEUMBON HHpOpMalMeld U3 pa3HbIX HCTOYHUKOB, ONpPENENsIeT
npobensl B wH(OpMaIuK, HEOOXOMUMOW Ui pEHIeHUs TMPpoOJIeMHON
CUTYallMH, U IPOEKTUPYET MTPOLECCHI 10 UX YCTPAHEHUIO

VYK-1.3 Pa3pabateiBaeT U coaepKaTeabHO apryMEHTUPYET CTPAaTErui0 pPELICHUS
MpoOJIEeMHON CUTyallMd Ha OCHOBE CHCTEMHOTO M MEXIUCLUHUIIIMHAPHOrO
NOJAXOAOB; CTPOUT CIEHAapuu pealu3alMi  CTpaTeruH, OIpenesss
BO3MO>KHBIE PUCKH U IIPeJyIarasi IyTH UX YCTPaHEHUs




4. CTpykTypa, 00b€M U coep:kaHne TUCHMILIUHBI (MOXYJIs1)

OOm1as Tpy10€MKOCTb JUCITUTIIMHBI COCTaBIIsIeT S 3aueTHBIX eauHuI 180 akaj. 4acoB, B TOM YHCIIC:

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

— ayIMTOpHAs — 6 aKaJI. 9acoB;

— BHeayAuTOpHas — 2,6 aKajl. 4acos;

— camocrosTenbpHas padora —162,7 akaz. 4acos;

— B opMe nmpakTHuIecKoi moaroroBku — 0 akaj. yac;
—MOATOTOBKA K dK3aMeHY — 8,7 akajl. Jac

dopmMa arrecTanum - 3K3aMeH

AynutopHas 3 s
KOHTaKkTHas pabora 7= Popma TeKyIEero
8 X Bun KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) =l . p Kon
= % © |caMOCTOSTENbHOM | yCHEBa€MOCTHU U
JIUCIATUITHBI & e 5 . | kommeTeHIun
o & paboTsr HIPOMEXKYTOUHOH
1 mab. | mpakt. | S 8 aTTecTa
eK. R TTECTAIMU
3aH. 3ad. | § &
1. DreMeHTHI IMHEHHOH anreOpEl
11 Jlumeiinas  amreOpa:
Marpuipl 1 neiicTBus  Haf
HUMH. Onpenenurenu
KBQJIDATHBIX ~MAaTpUIl, paHT CaMOCTOSITEIFHOE
MaTpHIlBl, OOpaTHasi MaTpHIa. 1105 0.5/051| 20 H3ydecHUE PI'P; YK-1.1,
Meronpl  pemienus  cucTeM ' ’ JIUTEPaTypHl, tectupoBanne [YK-1.2, VK-13
JUHEHHBIX  ajreOpandecKux BbInosiHeHue PT'P
YpaBHEHUII. Teopema
Kponekepa-Kanenmm.
OnHOPOHBIC CUCTEMEI.
HUroro o pazneny 0,5 0,5/051| 20
2. BBejgeHWe B MaTeMarHYeCKuid
aHam3
CaMOCTOSTEIbHOE
2.1 Mpenen u HETIPEPLIBHOCTD| ¢ 0.5/051| 10.4 U3ydecHHE TeCTHpOBAHHE YK-1.1,
(YHKIHH OTHO TTepeMEeHHOM JIUTEPATYPHI, VK-1.2,VK-13
BbInoyiHeHue PI'P
Hroro no pasneiy 0,5/051( 10,4
3. luddepeHimansHOe NCIUCTICHIE
(GyHKIMKM ~ ONHOW W MHOTHX
HepeMEHHBIX
3.1 Omnpenenenue
NPOU3BOAHON  (YHKIMH B
E::);{;Zr iﬁ??fgeﬂuna%mﬁ CaMOCTOSITEIFHOE
P . HU3y4EHHE PI'P; VK-1.1,
I'eomeTpraeckuii nl 1 0,5 15
N JIMTEPaTYyPHL, tectupoBanne | YK-1.2,VK-13
MEXaHUYECKUit CMBICIT
o BbInosiHeHue PT'P
MIPOU3BOIHOM. IIpaBuna
nuepeHIupo BaHUS u
Ta0JIMIA IPOU3BO THBIX.




3.2 Ipou3BoaHbIe u

IuddepeHuas BBICIIIUX CaMOCTOATEIbHOE
nopsiakoB.  OCH.  TeopeMsl 15 H3ydCHHE PLP YK-1.1,
IuddepeHITNAIBHOTO JATEPATYPHI, VK-1.2,VK-13
HCUYVCIICHHS. dopmyna BoinosiHeHue PT'P
Teitnopa. [IpaBuno Jlonurans
3.3 [MpumeneHwue
POU3BOIHOU u CaMOCTOSITEIbHOE
nuddepeHimana; npu H3ydeHHe YK-1.1,
UCCNeNOBAaHNN  (QyHKIMH ¢ 0.5 0,5/021) 15 JIMTEPATyPHL, PIP VK-1.2,VK-13
BBIYHUCJICHAN TNPHUOIMKEHHBIX BblnoaHeHue PI'P
3HaUYECHUHN
3.4 Jhddepenuuposanue CaMOCTOATENBHOE
OHII: nossATME  YacTHBIX
HU3yUYCHHE -PI'P, VK-1.1,
MPOU3BOIHBIX, M0JIHOTO 0,5 15
TabbepeREATs, SKCTDEMYM JIUTEPATYPHI, - rectupoBanue |[YK-1.2, YK-13
BoinosiHeHue PT'P
OHII, 31eMeHTbI TEOPUH IOJB
Hroro o pazneny 1 1/0,21 | 60
4. HHTerpanmpHOE — HMCYHCICHUES
(yHKIIMY OTHO TTep eMEHHOM
4.1 TlepBoobpa3sHast (GyHKIHUS.
Heomnpenenennsiit uHTErpat u CaMOCTOATENBHOE
€ro OCHOBHBIE  CBOWCTBA. 05 6 H3ydeHHe -PI'P; VK-1.1,
Tabmmua  HeompenesleHHbIX ' JIUTEPATyPHI, - rectupoBanue [YVK-1.2, YK-13
HUHTEIPAJIOB OT  OCHOBHBIX BblnosHenue PI'P
3JIEMEHTAPHBIX Py HKITHIA
4.2 OcHOBHbIE METOIbl
WHTETPUPOBAHMUS. MeTo 1161 CaMOCTOSATENBHOE
HETOCPEICTBEHHOTO 0.5/041| 6 HU3yuyeHUe -PI'P; VK-1.1,
WHTETPHUPOBAHUS. e JIUTEPATyPHI, - rectupoBanue |[YVK-1.2, YK-13
WnTerpuposanne 3aMEHOM BbInosHeHNE PI'P
MIEPEMEHHOM 1 110 YaCTAM
4.3 OcHOBHBIE METOJIbI CaMOCTOATEIILHOE
S 6 HU3y4EHHE -PI'P, VK-1.1,
Wrrerpuposanme npoGeii JIMTEPaTyPBHL, - rectupoBanne | YK-1.2,VK-13
BbinosiHeHue PT'P
4.4 OcHOBHEBIE METO JIbI
- CaMOCTOSITEIbHOE .
HU3yUYCHHE -PI'P; VK-1.1,
HHTerpupoBaHue 0,5 8,3 ) 12 VK13
T PHIOHOMETPHHECKHX " JIMTEPATYPHI, tectupoBanue |[YK-1.2, .
o BoinosiHeHue PT'P
UPPAHOHATEHBIX BBIP AYKEHUN
4.5 OrmpeneneHHbI HHTETPAIL.
dopmyna CaMOCTOATENIbHOE
Herotona-Jlelionurma. 05 18 HU3yUYCHHE - PT'P; VK-1.1,
CBo¥icTBa. MeTo 1161 ' JIUTEPATYPHI, - rectupoBanue |[YK-1.2, YK-13
WHTEIPUPOBaHUS. BblnosHenue PI'P
IIpunoxenus.
4.6 HecobcTBeHHbBIC CaMOCTOSATEIEHOE
UHTETPaJbl. AbcomoTHas 10 U3ydcHHe - PT'P; YK-1.1,
CXOJIUMOCTb. Tpu3Haku JIUTEPATYPHI, - rectupoBanne | YK-1.2,YK-13
CXOJUMOCTH. Beinnosiienue PI'P
Htoro mo pasneny 0,5 1,5/041| 54,3
5. OOBIKHOBCHHBIE
nuddepeHIraIbHbe ypaBHEHUs
oay): AY 1o wu BHCIUX
nopsiakoB. OCHOBHbIE — TOHATHSA,

MeToasl pemeHusi. Cuctemer 1Y

IEPBOTO MOPsaAKa.




5.1 OOBIKHOBEHHBIE

nuddepeHIranbHbIe
ypaHenust (OY): AV 1l-ro u
BBICIIIHX MOPSIKOB. - CaMOCTOSATEIBHOE
CaMOCTOSITEIbHOE ~ U3y4EHHUE 05 18 HU3y4EHHE -PI'P; VK-1.1,
JUTEpaTyphl, ' JIMTEPaTypPhl, - rectupoBanne | YK-1.2,VK-13
BeInojHeHHE PI'P BeImoHeHue PI'P
OCHOBHBIC TOHSTHS, METOIBI
peleHusl. Cuctembr 1Y
MIEPBOTO MOPSIIKA.
Htoro mo pa3neny 0,5 18
6. [ToaroToBKa K 9K3aMEHY

Pemrenne TUoBeIX
6.1 Teopermecras 12[(1? Hﬁﬁiai DK3aMeH YK-1.1,
HOJITOTOBKA K 9K3aMCHY A VK-1.2,VK-13

HUTOTOBOMY
TECTUPOBAHUIO

Hroro no pazneny
Hroro 3a cemectp 4/1,61 (162,7 JK3aMeH
Wroro mo guciurmae 4/1,61 |1162,7 9K3aMEH




5 O0pa3oBaTebHbIE TEXHOJIOTHH

1. TpamuuuoHHble oOpa3oBaTenbHBIE TeXHOJNOTHHU. OpraHuzauus 00pa30BaTENBHOTO
mpolecca, MNpeArnojaracT NpsSMyI0 TPAaHCISIIMIO 3HAHUM OT IpenojaBarens K CTYIEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSCHUTENIbHO-UIIIIOCTPATUBHBIX METOJOB  OOYy4EeHUS).
VYueOHast A€ATENBHOCTh CTY/IEHTA HO-CUT B TaKMX YCJIOBHSX, KaK MPaBUIIO, PENPOTyKTHBHBIA
Xapakrep.

®opMbl yueOHBIX 3aHATHI:

- UH(QOpPMAalMOHHAs JIEKIUs — T[OCJeNOBaTeNbHOE M3JI0KEHWEe MaTepuana B
M CUMIUIMHAPHON JIOTHKE, OCYILECTBIIIEMOE ITPEUMYILIECTBEHHO BEpOATbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHUI 1 HABBIKOB I10
MPEATI0KEHHOMY allTOPUTMY.

2. Texnomoruu mpoekTHOro oOydeHus. OOpazoBaTeNbHBIA TMpoOLECC MOCTPOEH B
COOTBETCTBUU C ITOPUTMOM IIOITAIHOTO PEIICHHs] MPOOJEMHOM 3a/aud HJIM BBITIOJHEHUS
ydeOHoro 3aianus. [IpoekT mpenmnonaraeT COBMECTHYIO y4eOHO-IT03HABATEIbHYIO ACATEIbHOCTh
TPYIIIBI CTYJICHTOB, HAMPABIECHHYIO HA BBIPAOOTKY KOHLEMIMH, YCTAaHOBJIGHHE 1eJIel U 3ajad,
(OpMYIHPOBKY OXHMJIAEMbIX PE3YJIbTAaTOB, OINpPEAEICHUE MNPUHIIMIIOB M METOAUK pPELIeHUs
MOCTAaBJIEHHBIX 3a/ay, IJAHUPOBAHWE XO-7a pabOThl, MOUCK JOCTYHNHBIX M ONTHUMAaJbHBIX
pPEeCYpCoB, MOATANMHYIO pead3alio IjaHa paboThl, MPE3CHTAINI0 PE3YyIbTaTOB PalbOThHI, HUX
ocMbIcieHne U pediexcuto. [IpuMeHseTcs B OCHOBHOM /Il Tepexo/ia KOMIETEHIIMM Ha YPOBEHb
BJIA/ICHHUSL.

OcHOBHBIE TUIIBI TPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JEATEIbHOCTH MPOEKTOB!

HccnenoBaTenbCkuii TPOEKT — CTPYKTypa mnpuOmmkeHa K Qopmary HaydHOTO
uccnenoBanus (0Ka3aTeIbCTBO AaKTyaJbHOCTH TEMBI, OIPENCICHHE HAy4YHOW NpOOIeMBl,
npeaMera U OObEKTa MCCIEOBaHMS, LelIed M 3aJad, METOJO0B, MCTOYHUKOB, BBIJBUKECHUE
TUIOTE3bl, 0000IIeHHE PE3yIbTaTOB, BBHIBOJIBI, 0003HAYECHUE HOBBIX Mpobiem). Pesyiabrarom
ABIIIETCS yueOHas KapTa 110 MOIYJII0 Hallei 00pa3oBaTeabHON MPOrPAMMBI.

TBOpUYECKHI MPOEKT, MPEANOJAaralolMii B OTIWYME OT MPEAbIAYIIEro, KOHEYHBIN
NPOAYKT B CIEAYIOIIUX BapHaHTaxX — ra3eTra K UCTOPUYECKH 3HAYMMOMY «MaTEMaTHYECKOMY»
coObIThIO (Mpa3aHuK yucna «[1u» 1 T.I1.); «MaTeMaTHuecKas» OTKpBITKa (CBOero pona ydeOHas
KapTa, TOIBKO HepopMaIbHO, KPAaCOYHO 0POPMIICHHAS ; BUACOPOIIUK « S Haydy Bac pemarh ...» u
T.II.

NHpopMalMOHHBIA MPOEKT — y4eOHO-TO3HABaTelIbHAs JEATENBHOCTh C  SIPKO
BBIPAKCHHOM 3BPUCTUUECKON HAPABJIEHHOCTHIO (ITOUCK, OTOOP U cHcTEeMaTH3aus HH(popMaIum
0 KaKOM-TO O0OBEKTe, 03HAaKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOM MH(OpMaluel, ee aHaIu3 U
000011eHNE U, HAKOHEI, TPE3CHTALIHS IO TPAKTUYECKOMY MPUIIOKEHHUIO).

4. HpopMalinoHHO-KOMMYHHKAIMOHHbIE 00pa30BaTe/IbHbIe TEXHOIOTHU. Opranu3anus
0o0pa3oBaTeabHOroO Mpolecca ¢ MPUMEHEHHEM CIEHHAIN3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUUYECKUX CpPEICTB paboThl ¢ WHpopManued (MHPOPMAITMOHHYIO Cpely YHHBEPCHUTETA
MOO/IYC MOODLE).

6 YueOHO-MeTOIMYecKOe o0ecnieueHre caMoCTOSATeILHOI PadoThl 00yYaroIuxcst
[IpencraBneno B npusioxeHun 1.

7 OueHoYHbIE CPECTBA /ISl NPOBeJIeHHUs NPOMEKYTOYHOI aTTecTalun
[IpencraBieHbI B IPUIIOKEHUH 2.

8 YueOHo-MeToqu4YecKOe M HHPOPMALMOHHOE O0ecnevyeHne TUCHHILTHHBI (MOXYJIs1)

a) OcHoBHasA JMTEpaTypa:

1. Mlunaues B. C. Beicmas maremaruka: yueOnuk / B.C. IllumageB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmiee oopazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
3JeKTpoHHBIN. - URL:



https://new.znanium.com/catalog/product/990716. — Pexum goctyma: s aBTOpPH3.
IIOJIb30BATEICH.

2. Slumenes, JI. T. Boicuias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Beiciiee ooOpazoBanuce; bakanaspuar). - ISBN 978-5-369-01032-7. -
Texcr : anextponnbii. - URL: https://znanium.com/catalog/product/1056564 (nara oOpamieHus:
28.06.2022). — PesxuM f0CTyMa: MO MOITHCKE.

0) JlonotHMTEIBLHAS JIATEpaTypa:

1. Maremaruka B mpuMmepax M 3amadax: yue0. mocobme / O.M. Jlertspesa, JI.H.
XKypbenko, . A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c¢. — (Beicmiee o0-pazoBanme: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr:
anexktponnbii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum mocryma:
JUIsl aBTOPHU3. TIOJIB30BATENEH.

2. ®uxtenronbil, .M. OCHOBBI MaTeEMaTHYECKOTO aHaIM3a: yueOHUK: B 2 yactsx / .M.
®uxrtenronsl. — 11-e uzn., crep. — Cankr-IletepOypr: Jlans, [0. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekct : aneKTpoHHBIN // DIeKTpOHHO-OMOIHOTEUHAs
cucrema «Jlaup» : [caiitr]. — URL: https://e.lanbook.com/book/112051 (mata oOpareHus:
28.06.2022).- PexxuM 10CTyIa: A1 aBTOPHU3. IOJIB30BATEIICH.

3. ®uxrenrodbil, [.M. OCHOBBI MAaTEMaTHYECKOTO aHaM3a: yueOHUK: B 2 yactsx / [.M.
®uxrtenronsll. — 10-e usn., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Texkcr: 35eKTpOHHBIN // DIeKTPOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
28.06.2022). — Pexwum noctymna: st aBTOPHU3. TOJIb30BATEICH.

4. lunaues B. C. 3amaunuk 1o BeICcIei MaTtematrke: yued. mocobue / B.C. [llumaues.
— 10-e u3n., crepeotun. — Mocka: UHOPA-M, 2020. — 304 c¢. — (Bwricuiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Texcr: 3JIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (mata oOGpamienus: 28.06.2022). — Pexum
JOCTYTA: IS aBTOPH3. TOJIb30BATEIICH.

B) Meronnueckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbI UHTETpall: METOANYECKHUE YKA3aHUS JJIS CTYIE€HTOB —
Marnurtoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 - 12 c.

2. I'paueBa, JI.A. DneMeHThl TMHEIHON anreOphl, BEKTOPHON anreOphl U aHAIMTUYECKON
reoMeTpuu: YueOHoe nocodue. - Marautoropck: 'OY BITO «MI'TVY um. I.'11. HocoBa», 2010 —
63 c.

3. Makcumenko, M.A. CoObITHs 1 BeposTHOCTE. YacTh 2: MeTo. yka3. - MarHuToropcek:
I'OY BIIO «MI'TY um. I''1. HocoBax, 2010. — 25 c.

4. Masuenko, E.II. TlpomsBomnas u guddepenuman ¢ynknuu. I[IpakTukym.-
Maruutoropck: 'OY BITO «MI'TY um. I'.1. Hocoray, 2010. — 38 c.

5. Masiuenko E.II. MccnenoBanue ¢yHkiuii u mocrpoeHue rpadukon. [Ipakmukym. —
Marnutoropck: I'OY BITO «MI'TY um. I.'11. HocoBay, 2011. — 20 c.

r) [Iporpammuoe o6ecnieuenune 1 UHTepHeT-pecypehl:

IIporpammHoe oGecrieyenue

Hanmenosanue [10 Ne norosopa Cpok neficTBUS INLIEH3UN




%%?ﬁ'ce Ne 135 ot 17.09.2007 Seccpouno
7Zip CBOOOHO 06eccpoyHo
FAR Manager |cBo6oaH0 6eccpoyHO
IIpogeccunonaibHbie 0a3bl JAHHBIX 1 HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBbI
Haspanwme kypca Cchuika
[TouckoBast cucrema Akaaemust Google

(Google Scholar) URL.: https://scholar.google.ru/

Nudopmanmonnas cuctema - Enmnoe
OKHO JIoCTyna K HH(pOPMaLOHHBIM|
OnexkTpoHHass 0aza TEPHOIUYECKUX|
mymanmii  East  View  Information
DJIEKTpOHHBIE pecypchl  OMOIMOTEKH
MI'TY nwm. I'.'. HocoBa
MexnyHaponHass — pedepatuBHas U
MMOJJHOTEKCTOBAsl  CIIpaBOYHas  0asal
MesxayHnaponHas 0aza MOJTHOTEKCTOBBIX|
»KypHasioB Springer Journals
MexnayHaponHas 0a3a  CIPaBOYHBIX|
M3JaHUM 10 BCEM OTpacisiM 3HAHUM
MexnynaponHas pedepatuBHas 0Oasa
JaHHBEIX II0 YHCTOM U NPUKIATHOU
9 MaTepuajibHO-TeXHHYeCKOe obecriedeHHe TUCHUILTUHBI (MOIYJIs)

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

https://dlib.eastview.com/

https://magtu.informsy stema.ru/Marc.htmI?locale=ru

http://scopus.com

http://link.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepuanabHO-TEXHHUECKOE 00ecrieueHr e JUCIUILINHBI BKIIOYAeT:

Y4eOHbIe ayJUTOPUH TSI TPOBEICHUS 3aHATHH JIGKIIMOHHOTO TUTIA.

Jlocka, MynpTHUMEIUITHBIE CpEICTBA XpaHEHUs, MepeJauyd U IpeacTaBlICHUs
uHpopMaLIUH.

YueOHblE ayIUTOPUU ISl TPOBEICHHUS NPAKTHUYECKUX 3aHATUN, TPYNIOBBIX |
WH/IMBH/TyaJIbHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJISI M TPOMEXKYTOYHOH arrectanun. Jlocka,
MYJIbTUMEAUHHBIA TpOeKTOp, 3kpaH, Kommuiekc meronumdeckux pa3paboTok (pa3gaTouyHOro
Marepualia i METOAWYECKUX yKa3aHH ) M\MJIM KOMIUIEKC TECTOBBIX 33aHUM JUIs IIOATOTOBKH U
POBEICHHS TPOMEKYTOUHBIX U PyOSKHBIX KOHTPOJICH.

[TomereHus U1 CAMOCTOSITEIIBHOM pabOThI yyaruxcs.

[Tepconansabie KoMnbroTepH! ¢ makerom MSOffice, Berxonom B MHTEpHET M ¢ NOCTYyIIOM
B 3JICKTPOHHYIO MH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemienne st XpaHeHUsT W OPO(PHUIIAKTHYECKOTO OOCITY)KMBaHUS y4eOHOTO
000pyI0BaHMUSL.

Ixads! u1s XpaHeHHs] y4eOHO-METOIMYECKON JOKYMEHTALUH, YIeOHOT'0 000py10BaHUS
U y4eOHO-HarJISITHBIX TOCOOH .



MNPNJIOXKXEHHME 1
YUEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOTHI
OBYYARKOIIUXCS
I[Io mucmunuuae «MareMaTtuka» IpPeIyCMOTPEHAa BHeEayAUTOpHAs
00yJaronmXxcsl.

Ipumepnvie sapuanmol unousudyanvnvix oomawnux 3adanui (H/13):

camocTosTenbHas pabora

N3 Ne 1. «DjeMeHTHI JHHEHON ajaredpbl U aHAJMTHYECKOH reoMeTpHMHM B NPHIOKEHHUSX K
NPUKJIAJHBIM 3aa4aM J100bIBaloLI el IPOMBbIIIIEHHOCTID

3aganne Nel (ypoBeHb KOMIETEHHHM — «3HaTb», «yMmeTb»). llpu pemenun 3anau,
BOCNOJIB3YyHTECHh OHMM M3 mMpuKIagHbIXx makeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wiu ap.).

Pesyabtar opopmuTe B BHIe CKPHHILIOTOB CTPAHHUI ¢ BhIyucjeHnAMH B Google /lokymenre
(MpUILIMTe CCHLIKY MpenojaBaTeio, B djieMeHTe «3aJaHue» Ha 00pa3oBaTeJbLHOM MOpTajie WIN
Ha gocke Miro)

3anaua 1. Haiinute nponsBeeHe MaTpuLl

1)

[=] [=]
1) 2)
=] =]
3) 4)
(=] x]
5) 6)

32[,[[8.‘{3. 2. Brruncnure OIMpCACIINTCIIN

1)

4)

3agauva 3. Jlana matpuna

y =] o []

TaK¥XK€ BbBIYUCIIUTEC €I'0.

x|

2)

5)

x|

3) III, 4) mpuayMaiiTe caMOCTOATENBHO OMPEIeNUTENs 6-TO MopsaKa U

3amaua 4. Hailinute oOpaTHBIC 1711 MATPUII

xl

2)

xl

3)

3)

. Haiiqute

xl




w nposepurs, uro [+

3anaua 5. Pemmre cucremy a) MaTpU4HBIM CIOCOOOM U
0) mo popmymnam Kpamepa.

xl

33,[[8‘{8, 6. PemmTte cucTeMsl MCTOAOM Faycca, YKa3blBasd B KAXKIAOM CJIy4da€ paHI' MaTpUIl III n

. B OIHOPOAHBIX CUCTEMAX BBITTUIIINTC q)YH,HaMCHTaHBHy}O CUCTEMY peH_IeHI/Iﬁ TaM, I'AC OHA €CTh.

=l =l

33,&3“121 7. Ol'[peI[CJ'II/ITB THUII M TIOCTPOUTH JIMHHUIO HA ITJIOCKOCTHU U TTIOBEPXHOCTH B IPOCTPAHCTBE!

A\ |x| ,

E\ |x|

B‘ | x |
I') OnpenenuTh TUI MTOBEPXHOCTU U IOCTPOUTH:

1. Ixlc ) -3 4

3agada 8. [TocTpoiiTe KpUBYIO B MOJISIPHOUM CUCTEME KOOPAUHAT MO TOYKAM C IIIaroM =

[ |

3aganne Ne2 (YpoBeHb KoMmeTeHnnn «Baagenne» - KEMCOBBIE 3AJIAHMS nas rpymm)
1. Tlpemnpusitue BBITyCKAaeT M BHJIOB H3ICIUN C HCIOJB30BaHUEM K BUIOB ChIpbsi. Hopmbl

pacxofia ChIpbsl AJsl IPOU3BOJCTBA €JUHUIBI MPOTYKINH KaXKJOr0 BHJAA JaHbl MaTpuled Amxk.
CrouMoOCTh emUHULBI ChIpbs 3amaHa marpuneid C. HaliTu 3arparel KaXIoro BHAA CHIPbS MPH

3aJlaHHOM TIUIaHe BbiTycka Q M cyMMapHBbIe 3aTpaTthl Ha Chipbe. [IpencTaBUTH pe3ybTaThl C
nomorpio Matpul A, C, Q.



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

2. Hwmeercs n OTpElCJ'ICfI KaxxJad U3 KOTOPBIX IPOU3BOAUT CBOKO

npoaykium. YacTh ee MAET Ha BHYTPUIIPOU3BOJICTBEHHOE MOTPEOJICHWE JaHHOW OTPacibio U

MMPOMBITIICHHOCTH,

OPYTHUMH OTpacisiMu, a japyras Y (KOHEYHBIM NPOAYKT) IpeAHa3HadeHa IS JINYHOTO W
obmectBeHHoro norpednenus. Ilycts x; — obumii (BanoBoit) o6beM mpoayKuuu 1 —i oTpacnu
(i=1n) x; j— OOBEM MPOTYKIMHU i —if OTpaciu, TOTPEOIAEMON j—i  OTPacibIO B IIpoLECcCe
npoussozactea (i = 1,n, j =1,n).

B tabnuue 3amaH OamaHc n oTpaciiell TPOMBIIIIEHHOCTH 32 HEKOTOPBIA MPOMEKYTOK
BpPEMEHH.
[ocTpouTs MaTpuily NpsMbIX 3aTpaT A=(a;;)mxn, TAE @;; — KOIPPUIMEHTHI IPAMBIX 3aTPAT (10K
MPOIYKIMHU 1 —# OTpaciu, UAYIMX Ha MPOU3BOJCTBO €AUHUIIBI IPOAYKIMUA  j —i1 OTpaciu) H
BBISICHUTB, SIBIISIETCS JIM OHA MPOAyKTUBHOM. Halitn maTpuny nonseix 3arpar. Haittu X, — o0bem
BAJIOBOM MPOJYKIMH KaXJOM OTpaciu, €ciM KOHEUHBIM MpOAYKT JOJbKeH ObiTh Y; . YKa3aTh
HEO0OXOIMMBIH MPOLIEHT YBEJINUEHU S BAJIOBOM MPOILYKIIMH MO KaXKAOH OTPaCiH.

Orpacmu Iotpebienue BasnoBoii Koneunsrii

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

3. ®upma «Coro3» obecrieunBaeT JOCTaBKY BUJECO- U ayAMOKACCET C YEThIPEX CKIIAI0B, PACIOJIOKEHHBIX
B pa3HbIX TOUYKAaX ropo/ja, B YeTbIpe Mara3zuHa. 3amnac KacceT, UMEIOIIMXCs Ha CKJIafiax, 00bEMBI 3aKa30B
Mara3uHOB M Tapu (bl HA TOCTaBKY IPEICTAaBICHBI B TAONIHUIIE.

Cxknaasl Mara3uHbl 3armachl,
Nel | Ne2 [ Ne3 | Ned TBIC.IIT.
Cxuag Nel 2 6 4 3 120
Crutaz Ne2 5 1 9 2 240
Cxiamg Ne3 3 2 2 6 80
Cxutag Ne4 4 5 10 | 3 60
3akaswl, Thic. muT. | 190 | 170| 110 | 30

Omnpenenurte 00bEMBI TIEPEBO30K, 0OecTeunBaroIe (UpMe MUHUMAIBHBIC 3aTPATHI.



HJI3 Ne2 «Memoowt oughghepenyuanvnozo ucuucnenus yHKyuu 0OHOU U MHO2UX HEPEMEHHBIX NPU
peuieHuu 3a0au nPUKIAOHO20 XapaKmepa»

3ananme Nel (3HaHmss u ymeHusi). Ilpm pemennm 3amga4y, BOCHOJIB3YHTeChb OJHHUM W3
npukiaaaabix nakeroB (Mathcad, Microsoft Excel, WolframAlpha Mathematica wim ap.).

Pesyabrar opopmuTe B BHIE CKPHHIIOTOB CTPAHHUI ¢ BhIYucjaeHuAMH B Google /lokymenTte
(MIpHUILIHTE CCHLIKY MpenoaaBaTenio, B dJieMeHTe «3ajaHne» Ha 00pa30BaTeJbHOM NOpTaje HIN
Ha gocke Miro)

1. Haiitu mpounsBoaHbic ¥ 1u G depeHITnaIbl IepBOoro mopsaka
1)| = ,
2)| 1=l ,
3)|

4) |Ix=l

2. HaiiTu npou3BoHy0 QyHKIINY, 38 JaHHOI HESIBHO [

3.Haiiti mpon3BoaHYIO PYHKITNH, 33 JaHHOU ITapaMeTPUICCKU B

®

4. HaiiTi mpou3BOAHbBIE IEPBOTO MOPSIIKA PYHKIIUU

| | = 6) [ IxI

" GbyHKIHI: a)

5. Hatinure

6. Hanmmmme ypaBHeHME KacaTeabHOH K mapadode | |x| B TOYKE C abciuccoi | |x|

[Toctpoiite rpaduk 1 KacaTeIbHYIO.
7. IToctpoiite rpaduk nanHou GpyHkuu. Halimnte HanbospIliee 1 HauMEHbIIee 3HauYeHus QYHKITUU Ha

3aJIaHHOM OTpPE3KeE: x| , [=]

8. [Toctpoiite rpaduk GpyHKIIUU ] 1 McCIeayuTe €€ Ha DKCTPEMYM.

[x] c

9. IMocrpoiiTe rpaduk GyHKIIMHU U YKOKHUTE IO rpaQuKy €€ aCUMITOTHI:

10. I1poBeauTe moaHOE HccneaoBaHne GYHKIUH ¢ TOMOIIBIO TOCTPOSHHOT0 MPEBAPUTENHLHO Trpaduka

xl

11. 3aBUCHMOCTb MYyTH OT BPEMEHHU MPU MPSIMOIMHENHOM ABUKEHUU TOUKH 33]Ja€TCS yPaBHEHHEM

=] ,rae [] —nyThBM, a [| — Bpems B ¢. Beranciure ee CkopocTh U yCKOPEHHE B MOMEHT

BPEMEHH | -1 |,

(I)yHKIll/Il/I HECKOJIBKHUX IIEPEMECHHBIX:

xl

1. IToctpouTh GYyHKINIO, BEIICHUTH €€ 00JIaCTh ONIPEACTICHUS

2. HaiiTu 3Ha4eHM s YaCTHBIX MPOU3BOJHBIX (DYHKIINH B 3aJaHHON TOYKE:

N B) [ 1]
=l

3. Haittu , eCITH | 1w |




4. BeraucinuTh MpuOIMKEHHO ]

=]

5. [locTponts moBepxHocTh. HaliTu 3xcTpeMyMbl PyHKIIUN

6. Haiitu sxcTpeManbHOe 3HaueHne QyHKuuH | |x| IIpH YCIIOBUH E
7. Haiitu HanOonpiniee 3HaYeHne QyHKIUH B 33JJaHHON 00JIaCTH:

=] =]
A) B) | Ixl

3aganne Ne2 (YpoBeHb KoMneTeHunn «Baagenne» - KEMCOBBIE 3AJIAHMS nas rpymm)
1. 3aBoj BbITyCKaeT cmyedHbIe KOPOOKHU. Pacxoapl Ha MPOM3BOICTBO OAHOro Kopodka 1 py0, a nena

npogaxu paBHa 5 py0. CKONMBKO HYXHO MPOU3BOJAUTH KOPOOKOB, 4YTOOBI MPHOBLIL ObLia
HauOoJIbIIEH, eciu t pabOTHHKOB 3aBojia MOJKET IPOU3BOAUTD B
mecsry N=—(t—10)?+500 kopo6KoB.

2. Pacxoisl Ha IPOM3BOACTBO Y aBTOMOOMICH cocraBmstor Q=0,5y°+y+7 MummoHoB pyGueil B
Mecsr. Ecnm mpomaBath KaxApli aBTOMOOWIB 3a S ThICSIY pyOJeil, TO Mpu Tpojake BCexX
MPOU3BEICHHBIX 32 MECAI] aBTOMOOHWJEH 3aBOJA MOJIYYUT AOXOJ S*y, a 3apaboTaeT Ha 3TOM
npuObLTH (TIOXOABI MUHYC pacxonbl) - S*y—Q. Kakyioo HauMEHBIIyIO IEeHY MPOAKUA S HYKHO
YCTaHOBUTH, 4TOOBI 32 3 MecsIIa 3aBO/I MOIYYHII MPUOBLTE 75 MIJUTHOHOB pyOIIei?

3. B aByx obmactsax ecth mo 20 paboumnx, KKl U3 KOTOPBIX TOTOB TPYAUTHCA 1O 10 9acoB B CYyTKH
Ha JM00bIYe AFOMUHUS WM HUKEs. B mepBoii oOmactu oguH paboumii 3a yac goOwkiBaer 0,2 kr
amromuHus uau 0,2 kr HuKens. Bo BTopoit obmacTu 1j1s JOOBIYU X KT ATFOMUHHS B JIeHb TpeOyeTcs
X? 4eTOBEKO-4aCOB TPY/a, a ISl JOOBIYM y KI' HUKENS B ICHb TPEOyeTcs y> 4eTOBEKO-4acoB TPY/Ia.
OO6e o0macTy TOCTABJSIOT JOOBITBIA METAaUT Ha 3aBOMA, TAE IS HYXA MPOMBIIUICHHOCTH
MPOU3BOAUTCS CIUIAB ATIOMUHUS M HUKENs, B KOTOPOM Ha | Kr aMrOMUHHS TPUXOAUTCS 1 Kr
Hukens. [Ipu 3ToM o6macTu AOrOBapHBAIOTCS MEXIY cOOON BECTH AOOBIYY METaNIOB TaK, YTOOBI
3aBOJI MOT TIPOM3BECTH HamOOJIblliee KOJMWUYECTBO criaBa. CKONBKO KHJIOIPaAaMMOB CIJIaBa TMpH
TaKHX YCIOBHSIX €KETHEBHO CMOXKET IMPOU3BECTH 3aBO?

(Ucrounuxk: https://shkolkovo.net/catalog/slozhnye zadachi prikladnogo haraktera/naibolshego naimenshego zn
acheniya velichiny/page-2
© shkolkovo.net)

4. PemmThb rpaduyecKuM METOJOM 3a/1a4y Ha HaXOXKACHHE ONTUMAIbHOTO 3HaUeHUs (pyHKIMHU (T1aHa

JOOBIYH TTOJIC3HBIX UCKOITAEMBIX):

] o
=]

5. 3amana Tabiuua 3HaueHWd [ | H |I| M yKa3aH BHJ 3aBUCHMOCTH EI Haitnmure

nmapamMeTphul |:| u I:I, HUCIIOJIB3ys MCTOJ HAMMCHBIIN X KBAAPAaTOB.

[=]



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

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

N3 Ne3 «MeToabl HHTErpajbLHOT0 UCYUCIEHHUS TMIPU pellleHNH NMPUKJIATHBIX 3a1a4»

3ananue (ypoBeHb KOMIIETEHIIMM — <«3HATb», «yMmeTb»). Ilpm pemeHum 3aaady,
BOCIOJIb3YylTECh OMHMM M3 mpukKiIagHbix makeroB (Mathcad, Microsoft Excel, WolframAlpha
Mathematica wau ap.).

Pesyabrat odopmuTe B BHAe CKPUHIIOTOB CTPaHuIl ¢ BbluncjeHusasMu B Google lokymenre
(MpHMILIIUTE CCHIJIKY MPENnoJaBaTeN 0, B JJ1eMeHTe «3alaHne» HAa 00pa30BaTeJIbHOM MOPTaJe WIH
Ha gocke Miro)

1) Broruncnnts HCEONIPCACIICHHBIC MHTCT PAJIbL

Xl Xl

| &
B [x]

10. 11.

12.
2) Boluncnuth onpeneneHHble HHTET paibl

1.

13

xl

2.

xl

3.

xl

, 4.

3). Beraucnuth miomiaap GUrypbl, orpaHHYeHHOHN JTHHUASME

1) [ | C ,
2)

3)

4). BbIYHCINUTh [UIMHY AyT'H KPUBOIA, 33IaHHOM ypaBHEHHUEM
1)
2)

5). Berancnuth 00beM Tena, 00pa3oBaHHOro BpaiieHHeM BOKpYT ocu Oy (HUrypbl, OrpaHUuYeHHOR

rpadpukaMu QyHKIUN :



N3 Ned «{uddepennuaibubie ypaBHEHUsD)

3ananue. [Ipu pemennn 3a1a4, BOCHoJIb3yiiTech OJHUM U3 NpPUKJIaIHbIX nakeroB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica wiu ap.).

Pe3yabTat oopMuTte B Bujie CKPUHIIOTOB CTPaHUIl ¢ BblunciaeHussMu B Google Jlokymenre
(MpUMIILJIUTE CCHIJIKY MPeENnoIaBaTeNio, B JjJ1eMeHTe «3alaHne» Ha 00pa30BaTe/IbHOM MOPTaJe WM
Ha gocke Miro)

1. Haiitu oOumii mHTerpan wim ooduiee pewmeHne quddepeHnaIbHoro ypaBHEeHs epBoro nopsjaka (B
MpUMepax T), 1) pemuThb 3anaqy Korm):

1) [ 1] . 2) [ L 3|

g 5) | 6) |

2. Haiitu o6mee penrenue quddepeHnaibHoro ypaBHeHUsL:

1) |1 , 2) | 1=l

3. Haiitu pemenue 3anaun Komu:

I

4. Haiitu oO1iee pemienne qudQepeHnaibHoro ypaBHeHS (M eClli 33aH0- petuTh 3agauy Komm):

1) [=] C '2)

3) [=] , 4) [=] ,

5) | Il , 6) | IxI ,
7 | & 8) [1x]

5. Pemmmte cucremy 1Y nepBoro nopsijika IByms cnoco0amMu - OJCTAaHOBKU U METOAOM Diiiepa

]




NPUWIOKEHHUE 2

OueHoYHBIE CPeACTBA 115 NPOBeIeHUs MPOMEKYTOYHOH aTTeCTAUU
a) [lnanupyembie pe3yabTaThl 00y4eHHUsl U OLIEHOYHbIE CPeICTBA /sl MIPOBeIeHHs
NPOMEKYTOYHOM aTTecTAlMu:

Kon
WHIUKAT
opa

WNnpukarop
NOCTUKEHUSA
KOMIIETEHIINH

OLeHOYHBIE CpelICTBa

YK-1 Cnoco0eH ocymecTBIATH

KPUTHYECKHH aHAJHM3 NPO0JEeMHbIX CHTYAIIM HA OCHOBE

CHUCTEMHOI'0 IMoaxo/aa, BblpaﬁaTbIBaTL CTpaTeruro aeicTBUH

VK-1.1

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

3HaeT BO3MOKHOCTH TPHUKIAIHBIX CEPBHCOB M IaKETOB JUIA
MAaTCMAaTUYCCKOTO MOACIIUPOBAHUA U PCIICHUA 3aia4 MPUKIIAAHOT O
XapakTepa cpeactBaMu (METOIaMH) anreOpbl, TEOMETpUM |
MaTeMaTH4eCcKoro aHanu3a. st JocTHKeHns MHANKaTopa:

-3HACT OCHOBHBLIC OMPCACIICHUA U IMTOHATUA anre6pl>1, reomMeTpun u
MaTeMaTHYECKOT 0 aHAIN3a, UCIIOIb3yeMbIe Il 0TOoOpa 1 00paboTKH
JTaHHBIX B COOTBETCTBHH C TOCTABJICHHOU MPUKIAIHOM 3a1auei;

- BOCIIPOM3BOJMT OCHOBHBIC MaTEMaTHYECKHE MOJIEIH: paclio3HaeT
MaTEMAaTU4YCCKUC O6’beKTBI; MOHUMACT CBA3b MCXKAY pPa3IMYHbIMU
MaTEeMaTHYECKUMH OOBEKTaMHM, MO3BOJIIONIMMU CMOJCIUPOBATh U
pEUINTh 33/1a4y.

Ouenounvle cpeocmea 0ocmudiceHue UHOUKAMOpaA.

- UnauBunyanehbie qomarnHue 3aganus (MJ[3) mo pasmenam kypca
(mpumepnsie BapuanTsl /13 npencrasnens! B [Ipunoxenun 1).

- Bonpocs! 11 caMoInpoBepKH U MOATOTOBKU K BbIoyHeHuo M/13
(npencrasiiensl B [Ipunoxennu 1):

1. ®opMymMpoOBKM OCHOBHBIX TEOpeM (CBOMCTB, IPHU3HAKOB
U3y4aeMbIX TOHATHI, HEOOXOAWMBIE M JIOCTAaTOYHBIC YCIIOBHUS) B
M3ydaeMbIX paszenax Kypcea,

2. Meronpl  pacKpheITHUST  HEONPEAEICHHOCTEM,
HEMPEPHIBHOCTH (PYHKIIUU OJJHON MEPEMEHHOMH,

3. Anroput™M npuOIMKEHHOr0 BBIYUCIEHHUS (PYHKIHU C TTOMOILBIO
maddepeHnnana; HaNWCaHWUS YypPaBHEHHs KacaTeNbHOW TMpAMOU
(TUTOCKOCTH).

4. AAropuTM MOJIHOTO UCCIIeI0BaHUS (PYHKIUU.

5. ANTOpUTM HaXOXICHHS SKCTpeMyMa (DYHKIIUU OJHOW M MHOTHX
MEepEMEHHBIX.

6. MeTonbl BBISICHEHHS KJIACCOB MHTEIPUPYEMBIX (PYyHKIUH, a TaKKe
METO/bI HHTETPHUPOBAHUSI OCHOBHBIX KJIACCOB (PYHKIIMA.

7. OCHOBHBIE TPHIIOKEHU S OTIPEICTICHHBIX HHTETPAJIOB.

8. Crioco0ObI BBISICHEHHS CXOANMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

BBISICHCHU A

- IIpencraButh 0030p CEpBUCOB, LU(PPOBBIX HHCTPYMEHTOB IS
BU3yalIM3allid, W3Y4YCHUS CBOWCTB, aHalW3a TMPUKIAIHBIX 3ajad,
pelaemMbIX CpeICTBaMU JIMHEWHON anreOpbl U MaTeMaTH4eCKOro
aHaan3a

— pe3ynbTar (CKPUHIIOTHI WM ...7) MPEJICTAaBUTh KaK OTBET Ha
3aganue B Moodle, unu B Google nokymente, uiau Ha gocke Miro.

YK-1.2

Kputnueckn
OLICHMBAET
HAJICKHOCTh

- UCIIOJIB3YET PECYpPChl MHTEPHETA AJIs IPOCMOTPA, IIOUCKA, 0TO0pa,
BU3YyalIM3allMM U aHAJIN3a JaHHBIX (OTKPBIThIE 0a3bl TaHHBIX,

nopTaJiel ¥ caiiTel, Hanp. Poccrat, TAdviser u np.).




Kon Nnaukarop
WHJUKAT JOCTHIKEHUS OtieHOYHBIE CPe/ICTBA
opa KOMITETEHIIH U

HCTOYHUKOB OyeHnouHvle cpedcmea 0ocmudicenue UHOUKAmMopa.
uHpOpMaLHH, Ilpumepnuuii eapuanm 3aoanusn:
pabotaer ¢
MPOTUBOPEUUBOI 1) N3yunTh (y3HaTh) BOBMOXHOCTH CEPBUCOB, IIH(PPOBHIX
uHpopmanuei u3 HUHCTPYMEHTOB
Pa3HBIX HICTOYHUKOB, | 1.1. 171 BU3yaln3aluu, aHannu3a MPUKIAIHbIX 33/1a4, peraeMbIX
ompenesseT MpoOeIbl | CPeACTBAMU JTMHEHHOM U BEKTOPHOU anreOphl (HAmp., TPaHCIIOPTHOM
B HH(popManuu, 3agauu, 3aaaun JII1 — rpaduueckuii meton),
HE00XOAUMOM /ISt 1.2. 1t BU3yanu3auuu, U3y4eHHs CBOMCTB KPUBBIX M TOBEPXHOCTEN
peleHus 2-ro mopsinka (Hamp., WolframAlpha u mp.)
poOIeMH O 1.3. u T.1. (B K&XI0M pasjiene Kypca — JUIsl pelieHus KOHKPETHBIX
CUTYallNH, U MEXKIM CHUTUTMHAPHBIX TPUKIIATHBIX 337a4)
IIPOEKTUPYET 2) Pe3ynbraT (CKpUHIIOTHI MJIH ...7) MPEICTAaBUTh KaK OTBET Ha
MPOILIECCHI MO UX 3aganue B Moodle, uinun B Google nokymenTe, 1k Ha qocke Miro.
YCTPaHEHHUIO

VYK-1.3 | Pa3pabatsiBaet u YMeeT pemarh 3a7a4u MPeIMETHON 001acTH: BEIOMPATh METO U
COZepKATEIBHO ITOPUTM TSI PELICHHS] KOHKPETHOM 3a/1a4H, apryMEHTHPOBATh
apryMeHTHpYEeT CBOM BBIOOP; CTPOUTH MPOCTEHININE MATEMAaTHUECKUE MOJICITH
CTPATETruIo PEIICHHS | PealbHBIX MPOIECCOB M CUTYAIIHi; IPUMEHSITh KOMITBIOTEPHBIC
npoOIeMHON MaTeMaTUUYeCKUEe MPOrpaMMBbl JUTsl PELICHUs 3a/1a4:
CUTYyallM¥ Ha OCHOBE | - 00JaaeT HaBbIKaMU 0TOOpa 1 00paboTKu MH(pOpMaLIHH,
CHCTEMHOTO U - HaBBIKAMH U METOJJKaMH 0000IIEHUS pe3yIbTaTOB PEIICHHUS 33024
MEXIMCIUTUIMHAPHOT | HA OCHOBE TEOPETUUECKUX MOJT0KEHU N BBICILICH MaTeMaTUKHU

0 MOJIXOJI0B; CTPOUT
CIICHApUH
peanu3anu
cTpaTeruy,
orpenenss
BO3MOYKHBIC PUCKH U
npeyIaras Iy TH uxX
yCTpaHEHUS

Ilpumepnwie 3a0anusn

3aganme 1. /Ing npousBoacTBa JABYX BUIOB u3genud A u B
UCIIONB3YeTCS TPH THUIMA TEXHOJOTHYEeCKoro obopyrnoBanus. Ha
MPOU3BOJICTBO €AMHMIBI M3IACIUS A HCHONb3yeTcs 3 daca paboThI
obopynoBaHusi TepBoro Buaa, 4 dYaca pabOTBl 000PYIOBaHHS
BTOPOT'0 BUJIA ¥ 5 4acOB yaca paboThl 000pyA0BaHUS TPETHETO BUA.
Hns eguuunel uzgenuss B — wucnone3yercas 6, 3 u 2 daca
COOTBETCTBEHHO.

CyImiecTByIOT OTpaHUuYEHHUs] Ha HCIOIB30BaHHWE OOOpPYyIOBAHUS
nepsoro Buja — 102 gaca B Mecsill, Ha HCIIOIb30BaHUE 000pYIOBaHHS
BTOpOTO BUJia — 91 yac B MecsIl ¥ Ha UCITOJIB30BaHNE 000PYI0OBAHUS
TpeThero Buaa— 105 yacoB B mecsl.

I{ena peanu3anuy eAMHULIBI TOTOBOTO M3Aenus A cocTaBiseT 7 y.e.,
n3nenusa B — 9 y.e.

CocraBbTe MiaH MPOU3BOACTBA U3l A 1 B Ha mecs,
o0ecreunBaroii MAKCUMAIIBHYIO BRIPYUYKY OT UX peaTH3aliu.
Permts 3amauy ¢ momomipto cpeacts MS Excel.

. BersicHuTh, BpeMst pabOThl Kakoro oOOpyJOBaHHS HCYEPIIAaHO HE
MOJHOCTBIO, B KakUX TMpelenax MOMXKET MEHSITbCA BpeMs
WCIIOB30BAHUSI BCEX TPEX BHUJOB OOOpYJOBaHWS, dYTO OBl
«IIEHHOCTBY» ATOTO Pecypca OcTaBallach MPEKHEH.

B kakux mpenenax MOKHO U3MEHSTH LIEHBI TOTOBBIX TPOIYKTOB A U
B, uT0 OBI TIJIaH WX TPOU3BOJICTBA OCTAJICS MTPEKHUM.

[IpoBepuTh 11€I€CO00PA3HOCTH BBEACHUS B IIAH TPOM3BOJICTBA €IIIE
oaHoro uznenust C, ¢ 3aTpaTaMyd Ha €IMHUIY Npoaykiuuu 2, 3, 5




Kon Nnaukarop
WHIUKAT JOCTUYKEHU ST O1eHOYHBIE CPEICTBA
Opa KOMIICTCHII U

4acoB paboThl 000PYAOBaHUS NIEPBOr0, BTOPOrO U TPETHEr0 BUIOB
COOTBETCTBEHHO, ECJIU [IEHA peaJIn3allii COCTaBuUT § y.€.

3apanme 2. PemmmTh TpaHCHOPTHYIO 3aJady MO MEPEBO3KE MECKa C
TpEeX KapbepoB Ha YETHIPE CTPOUTENbHbIC IIOMAIKU. B neHb
Kaxapld Kapbep mnpouszBoguT 120, 80 u 100 ToHH mecka, Ha
cTpoitnomanku tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
W3BecTHBI pPacCTOSHUSA MEXIY 3aBOAAMH M IUIOIIAAKaMH B
KHJIOMETpPAX:

=l

OnpenenuTh ONTHUMAJIBHBIN TUIAH TMEPEBO30K, MHHHMHU3UPYIOIIHI
OOIIUH KHIIOMETPaX MEPEBO30K.

3amanue 3. [Ipu nocTpoeHUH BUCSUETO MOCTa Yepe3 peuky « Tuxas
1 BBISICHCHUH HAJIS)KHOCTH COOPYKCHHUSI, CTYJICHTHI CTPOHOTPsIAa
CTOJIKHYJIHICh C PEIICHUEM CIEIYIOIIESH 3a1aumn:

Tpoc, moaBeIIeHHBI# 3a IBa KOHIIA HA OJJMHAKOBOM BBICOTE, UMEET
dopmy ayru mapaboibl. PaccTosHrue MeXTy TOUKaMU KPETUICHHS
paBHO 24 M. 'myOuna mporuba Tpoca Ha pacCTOSIHUU 3 M OT TOUKH
kperuieHus papHa 40 cMm. OnpenenuTh TyOuHy Iporuoda Tpoca
MOCEPEINHE MEKIY KPCIUICHUSIMHU.

0) Ilopsnok npoBeAeHUs NPOMEKYTOYHOM aTTECTALMH, IIOKA3aTeJH U KPUTEPHH OLCHHBAHNSA
2. IlpoBeeHus MPOMEKYTOUHON aTTeCTALIMU

[IpomexxyTouHass arrectanus Mo JUCHMIUIMHE «Bpiciias maremaTuka» HpOBOAUTCS B (Qopme
9K3aMEHAa WU BKJIOYACT TEOPETUYECKUE BOINPOCHI, I103BOJIAIOIINE OLEHUTh YPOBEHb YCBOEHUS
00yYaroIMMUCS 3HaHUM, U TPAKTHYECKUE 33/1aHN S, BBISBIIIONIME CTETIEHb CHOPMUPOBAHHOCTH YMEHUH
Y BJIQJICHUH, IPOBOIUTCS B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM TUCIMIIIMHE MPOBOAUTCS B YCTHOM (hopMe MO 3K3aMEHALMOHHBIM Oujeram,
KaKJbI U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJIHO IPAKTUUECKOE 3alaHNE.
Iloka3arenn U KpUTEPUM OLICHMBAHHUS JK3aMeHa:
— Ha OIIEHKY «OTJIMYHO» — OOYy4alolUiics NEMOHCTPUPYET BBICOKUN YpPOBEHb CHOPMHUPOBAHHOCTH
komnereHuuu YK-1, BcecTopoHHee, cucTeMaTHMUecKoe M TJIyOOKoe 3HaHUE Y4eOHOro marepuana,
CcBOOOJTHO BBITIOJIHSACT MPAKTUYECKUE 3aaHUsI, CBOOOIHO ONEpUPYET 3HAHUSAMH, YMEHHUSIMHU, TPUMEHSIET
WX B CUTYyalUsX MOBBIIIEHHOMN CI0XHOCTH.
— Ha OLIEHKY «X0pomo» — oOyYaroIluics JAEMOHCTPUPYET CPEIHHMIl ypoBeHb CHOPMHUPOBAHHOCTU
komnereHuMu YK-1: oCHOBHBIE 3HAaHUsS, YMEHHSI OCBOEHBI, HO JIOMYCKAIOTCSI He3HAUMTEIbHBIE OIUOKH,
HETOYHOCTH, 3aTPyJHEHUS NMPU AHATMTUYECKUX ONEpalMsiX, NepeHoce 3HaHWN U yMEHHUH Ha HOBBIE,
HECTaHJAPTHBIE CUTYallHH.
— Ha OIEHKY «YyIOBJIETBOPUTEJIbHO» — OOYYaIOUMICS IEeMOHCTPUPYET MOpPOTOBbIl YpPOBEHb
chopmupoBaHHOCTH KoMneTeHIuH YK-1: B X01€ KOHTPOJIBHBIX MEPOIPHUSATHI JOMYCKAIOTCS OIIMOKH,
MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAaHWM, YMEHMI, HaBBIKOB, OOY4YalOUIMICS HCHBITHIBAET
3HAUUTENbHbBIC 3aTPYJHEHUS IIPU OIEPUPOBAHMM 3HAHWSAMU M YMEHMSIMHM IIPU UX IEPEHOCE Ha HOBBIE
CUTYaLlUH.
— Ha OIICHKY «HEY/JOBJIETBOPHUTEJIBHO» — OOyYaroummics JeMOHCTpUpYyeT 3HaHus He Oonee 20%
TEOPETUYECKOI'0  Marepuaina, JIOMYyCKaeT CYyIIeCTBEHHbIe OMMOKH, HE MOXET I0Ka3aTb
MHTEJUIEKTYaJIbHbIE HaBBIKU PELICHUS MPOCTBIX 3a/1a4 UM HE MOXKET [10Ka3aTh 3HAHUS J1aXKe Ha YPOBHE
BOCITPOMU3BEJCHUS U 00BCHEHUS UH(DOpMaLIUH.



