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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokonm ot 20 . Ne

3aB. kadenpoii I0.A. UsBekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokon ot 20 1. Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O0.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4ueOHOM Toly Ha 3acefqanuu kadeapel [IpuknagHoil MaTeMaTuKu U MHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yuyeOHOM Toy Ha 3acefanuu kagenpsl [IpukianHoil MareMaTuku U HHGOPMATUKU

[Iporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4aeOHOM To/1y Ha 3acenanuu Kadeapsl [IpuknagHoit MaTemMaTku U HHOOPMATHKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu OCBOCHUSI TUCIUIUIMHBI «MaTteMaTrkay sBJseTCs IPUBUTUE HABBIKOB
HCIOJIb30BaHUS MATEMAaTHYECKUX METOAOB UCCIIEIOBAaHHS U OCHOB MaTeMaTHUYECKOIO
MOJIETTUPOBaHUs B OyAylIel mpodeccuu 1o HHKEHEPHOMY 00€CIIEYeHHIO 1eATEIbHOCTH
YesloBeKa B HeIpax 3eMIId MPH SKCILTyaTallMOHHOMN pa3BeKe, 100bIue U nepepadoTke
TBEPAbIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTENBCTBE U IKCILTyaTalluU MOJI3€MHBIX 00BEKTOB
Pa3IMYHOTO Ha3HAYEHUS.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumnivna Bricmias MmareMaTHKa BXOJIUT B 003aTENbHYIO YacTh y4eOHOTO IJIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis n3ydeHus JUCUUIUTMHBI HEOOXO0AUMBI 3HaHUS (YMEHUS, BIIAJICHU),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Jlist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS U YMEHHsI, C(hOPMHUPOBaHHbBIE B
pe3ynbTaTe U3yuYeHUU NUCHUIUINH: «Anrebpa v Hayana aHanuzay, «['eomeTpus» B 00bEMe
MIPOrpaMMbl CpEHEN HIKOJIBI.

3HaHus (YMEHUs, BIa/IeHUs), IOJTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

®dusuka

Teopernueckas MexaHHKa

ComnpoTHuBieHUE MAaTEPUATIOB

IIpukimagHas MexaHuka

DIIEKTPOTEXHUKA

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

AHamn3 JaHHBIX

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHUS AUCUUIUIMHBI (MOAYJs) «BpIciias MaTeMaTHKa
oOyuaroluiics 10KeH 001a1aTh CIEAYIOINMMU KOMIETEHIIMSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

YK-1 CniocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE
CHUCTEMHOTO MOJIX0/1a, BEIpa0AThIBATh CTPATETHIO JACHCTBUN

YK-1.1 AHanu3upyeT nNpoOJIeMHYIO CUTYalMIO KaK CUCTEMY, BBISBIISS €€
COCTABJISIIOLIME U CBSI3U MEKY HUMU
YK-1.2 Kputnyecku olieHnBaeT HaAEKHOCTh UCTOYHUKOB HH(pOPMAIIUH,

pa60TaeT C HpOTHBOpC‘-IHBOfI I/IH(I)OpMaLII/ICI\/'I U3 pa3HbIX HCTOYHHUKOB,
OIpCaACIIICT Hp06eJILI B I/IH(I)OpMaI_[I/II/I, HCO6XOIII/IMOI71 AJId pCIICHU A
HpO6J’ICMHOI71 CUTYyalllU, U IIPOCKTHUPYCT MPOLECCCHI 110 UX YCTPAHCHUTIO

YK-1.3 Pa3pabaTbIBaeT 1 coiepKaTeIbHO aprTyMEHTUPYET CTPATETHIO PEIICHUS
poOJIEeMHOI CUTYaIllMi HA OCHOBE CUCTEMHOT'0 M MEXIUCIUINIMHAPHOTO
MIOJIXOJI0B; CTPOMT CLIEHAPUHN PEATU3alluU CTPATETNUH, ONIPEAETAA
BO3MOYKHBIE PUCKH U IIpeyIaras MyTu UX yCTpaHEHHs




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHast paborta — 8,6 akaJl. 4acoB:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 2,6 akKaJl. 4acoB;

— camocTosTeNnbHas pabota — 162,7 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTakTHas paboTa E = dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) =l = y P Kox
> 8 © | camocTosiTeNBEHOM | ycmeBaeMOCTH U
JUCLUATUINHBI 2 &« . | xommerenyu
g g paboThI TIPOMEKYTOYHOM
Tlek mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | O &
1. DneMeHThI TUHEHHOM anreOpbl
1.1 JIuneitnas anredpa:
Martpuue! 1 geicTBUs Hax
HuMH. OnpeenuTenu
KBaJ[paTHbIX MAaTPHL, paHT
AP pHiL, p CaMOCTOSITENEHOE
MATPHIIb, 00paTHas u3ydeHHe PTP; VK-1.1, VK-
MaTpuia. MeTo/sl pereHus 1 0,5 0,5 20 Y ’ -
CHCTEM MHHEHHEIX JUTEpaTyphl, TECTUPOBAHUE 1.2, YK-1.3
B A BbInonHeHue PI'P
ypaBHeHui. Teopema
Kponekepa-Kanemnu.
OnHOPOHBIE CUCTEMBI.
Hroro no pazaeny 0,5 0,5 20
2. Beenenue B MaTeMaTHYECKUI
aHau3
2.1 Ilpenen u CaMOCTOSITENIEHOE
) HU3y4YECHHE YK-1.1, YK-
HETPEPHIBHOCTH (PYHKIIAN 1 0,5 10,4 TECTUPOBaHUE
B — JUTEepaTyphl, 1.2, YK-1.3
BeImosiHeHUE PT'P
Hroro o pazneny 0,5 10,4
3. Juddepennnansroe
HCYUCIIeHHE QYHKINYU OTHOH U
MHOTHX [TEPEMEHHBIX
3.1 Onpenenenvie
MIPOM3BOIHON HYHKIMY B
touke. Tuddepenunai, ero
reOMeTpl)IW?Z:%)KEﬁ CL;/H)ICJ,'I CaMOCTOATEIILHOE
o HU3y4YECHHE PI'P; YK-1.1, YK-
T'eomerpuueckuii 1 0,5 15 v ’ ’
MCXAHIICCKHH CMBICI TUTEPaATYPHI, TECTHPOBAaHUE 1.2, YK-1.3
N 1 BbinostHeHue PT'P
npousBoaHoi. [IpaBuna
quddepeHUpoBaHus U
TabJIMLa TPOU3BOAHBIX.
3.2 Ilpon3BoaHbIe 1 CaMOCTOSITENTEHOE VK-1.1. YK
T depeHIInabl BRICIIHX 15 H3yuYCHHE PT'P 12 YI’< 13
ropsakoB. OCH. TeopeMbl JIUTEPaTypBhl, - '




T epeHIInaILHOTO
ucuncnenus. Popmyna
Teiinopa. IIpasuio
Jlonurans

BeinosiHeHue PI'P

3.3 IlpumeHeHue

MPOM3BOJHOM 1 CaMOCTOSITETIbHOE
muddepeHuana: npu § 05 05 15 U3yuYCHHE PIP VYK-1.1, VK-
UCCIIeIOBaHUU (PYHKIMH 1 JIUTEPATYPHI, 1.2, VK-1.3
BBIYMCIICHUU BbInosiHeHue PI'P
NpUOIKEHHBIX 3HAYSHUH 1
3.4 Muddepenupoanue
OHII: noHsATHE YaCTHBIX CaMOCTOSITENIbHOE
MIPOU3BOIHBIX, TOTHOTO 05 15 H3y4eHue -PI'P, VK-1.1, VK-
muddepennuana, ' JITEPATYPBI, - TECTUPOBaHHE 1.2, YK-1.3
skctpemyM OHIIL, anemeHTs! BbInonHeHue PI'P
TEOPHH TOJIA
HWroro no pazaeny 1 1 60
4. MHTerpapHOE HCUUCIICHHE
(YHKIMU O1HOI IepeMeHHOH
4.1 IlepBooOpa3zHas
kuus. HeompeneneHuslii
gr};fer]:)an U ero I())CfIOBHLIe CaMOCTOATEIBHOC
N H3y4eHHE -PI'P; YK-1.1, VK-
cBoiicTBa. Tabnuia 0,5 6
JUTEpaTypBhl, - TECTUPOBaHHNE 1.2, YK-1.3
HEONpPEeAEICHHBIX
BoinosiHeHue PI'P
MHTErPaJIOB OT OCHOBHBIX
JJIEMEHTAPHBIX QYHKIMN
4.2 OCHOBHBIE METOIBI
HWHTETPUPOBaHUA. MeTomabl CaMOCTOSITENIbHOE
HEIIOCPEICTBEHHOTO 05 6 HU3y4yeHue -PI'P; YK-1.1, VK-
HUHTETPUPOBAHUSL. ' JUTEpaTyphl, - TECTUPOBaHHNE 1.2, YK-1.3
WuTerpupoBanue 3aMeHOU BelnosHenue PI'P
TIEPEMEHHOM U 110 YacTsAM
4.3 OCHOBHBIE METOIBI CaMOCTOATCIIEHOC
HU3y4yeHue -PI'P, VK-1.1, VK-
HWHTETPUPOBAHUS. 6
Hurerpuposamme qpoGeit JUTEepaTyphl, - TECTUPOBaHHNE 1.2, YK-1.3
1 BeItoaHeHue PI'P
4.4 OCHOBHBIE METO/IBI
WHTETPUPOBAHUSI. CaMOCTOSITETIbHOE
WNurerpupoBanue 05 83 HU3y4yeHue -PTP; VK-1.1, VK-
TPUTOHOMETPHUECKUX U ' ' TUTEPaTypPHI, - TECTUPOBaHHUE 1.2, YK-1.3
HpPaUOHAIIBHBIX BbinosiHeHue PI'P
BBIpaXKCHHI
4.5 OnpeneneHHbINA
unterpan. @opmyna CaMOCTOSITENIbHOE
Herorona-JleiOHunma. HU3y4yeHue - PI'P; VK-1.1, VK-
. 05 18
CgoiictBa. MeTozbl JIUTEPATYPBHI, - TECTUPOBaHUE 1.2, YK-1.3
UHTETPUPOBAHMSL. BelnosHeHue PI'P
IIpunoxenus.
4.6 HecoOcTBeHHBIE CaMOCTOSITENIbHOE
uHTerpansl. AGComoTHAS 10 H3y4eHHE - PT'P; YK-1.1, VK-
cxoxumocTs. [Ipusnaku JIUTEPATYpBI, - TECTUPOBaHHE 1.2, VK-1.3
CXOJIMMOCTH. BbinostHeHue PI'P
Hroro o pazneny 0,5 15 54,3
5. OOBIKHOBEHHBIC
muddepeHaibHble ypaBHEHNS
(OY): AV 1-ro u BelcIKX
nopsaakoB. OCHOBHbIE TTOHATHS,
meTopl pemeHus. Cucremst 1Y
TIEPBOTO MOPSAKA.
5.1 OOBIKHOBEHHBIE - _PIP: VK-1.1, VK-
muddepeHInaiIbHbIe 1 0,5 18 | camocrosTeNnbHOE
. - TECTUPOBaHUE 1.2, YK-1.3
ypasuenus (OAY): AV 1-ro U3yuCHHE




Y BBICIIUX TIOPSIKOB.
CaMOCTOSITEIILHOE N3YUCHHE
JUTEPATYPHI,

Boinonaenue PI'P
OCHOBHBIC TIOHSITHS,
MeTo[Ibl penieHus. CHCTeMBbI
JY nepsoro nopsuka.

JIUTEPATYpBHI,
BeinosiHeHue PI'P

HWroro no pazaeny 0,5 18
6. [loaroroBka K dK3aMeHy

Pemienne

THUIOBBIX
6.1 Teoperuueckas MIPUMEPOB | YK-1.1, VK-

DK3aMeH
MOJITOTOBKA K 3K3aMEeHY IMOJITOTOBKA K 1.2, VK-1.3
HATOTOBOMY
TECTUPOBAHUIO

Hroro o pazneny
Hroro 3a cemectp 4 162,7 9K3aMEH
Hroro no aucuuruinae 4 162,7 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusle oOpazoBaTeabHbIE TEXHOIOTHU. Opranu3aiys o0pa3oBaTeIbHOTO
nporiecca, MpeanoaraeT NpsMyko TPAHCISAIUIO 3HAHUN OT IPEnogaBaTessi K CTyACHTY
(IpenMyILEeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-MUTIOCTPATUBHBIX METOJIOB OOyUEHHS).
VY4ueOHas AeITeNbHOCTh CTYJCHTA HO-CUT B TAKHX YCJIOBHUSX, KaK IPABUIIO, PETIPOTyKTUBHBIH
XapaxTep.

®opMbl yUeOHBIX 3aHATHI:

- nH(GOPMALMOHHAS JIEKIUS — [TOCIIeI0BATEIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPaKTUYECKOE 3aHITHE, TOCBIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB
0 MIPEUIOKEHHOMY aITOPUTMY.

2. TexHonoruu npoekTHOro ooyuenusi. OOpa3oBaTeNbHBIN MPOLIECC IIOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM MOSTAITHOTO PEIICHUs MPOOIEMHON 3a1a4H HITU BBITIOJTHEHUS
yuebHoro 3a1anus. [IpoekT npeanonaraeT COBMECTHYIO Y4€OHO-TI03HABATEIbHYIO
JEATeNLHOCTD TPYIIIBI CTYICHTOB, HAIIPABJICHHYIO Ha BHIPAOOTKY KOHIICTIIINH, YCTAaHOBJICHUE
nenei u 3anad, GopMyIHpOBKY 0KHIAEMbIX PE3yIbTaTOB, ONPEICIICHHE TIPHHIIUIIOB 1
METOJIUK PeIIeHHs OCTABICHHBIX 33134, TNIAHUPOBAaHKE X0-1a PaOOThI, MOUCK JTOCTYITHBIX U
OINITHMAJIBHBIX PECYPCOB, MOITAMHYIO PEAT3aIMIO TIIaHa PaOOThI, IPE3EHTAIHIO
pe3yNbTaToOB paboThI, X OCMBICIEHUE U pediekcuto. [IpruMeHsieTcss B OCHOBHOM IS
nepexo/ia KOMIIETCHIIUHN Ha YPOBEHb BIIaJICHHS.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHON EATEIbHOCTH IPOSKTOB:

HccenenoBaTenbckuii MPOEKT — CTPYKTYpa MpHOImkeHa Kk popmary HayqHOTO
UCCIIeOBaHMS (JI0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OTIPEIe/ICHUE HAyYHO!H MTPOOIEMBI,
npeaMeTa U 00bEeKTa UCCIIeA0BaHuUs, IeNeH U 3a7a4, METOI0B, HCTOYHUKOB, BBIJIBIDKCHHE
THIIOTE3bI, 0000IIEHNE PE3yIbTaTOB, BHIBOIBI, 0003HaYCHNE HOBBIX MpoOieM). PesynpraTom
ABJIsieTCA yuyeOHas KapTa M0 MOIYIIO Hallel 00pa3oBaTeIbHON MPOrPaMMBI.

TBopueckuil NPoeKT, MPeANoNaraoIfi B OTIMYUE OT MPEIbIIyIIer0, KOHEUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAUMMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (Tpa3aHUK yucna «[1uy u T.11.); «MaTemMaTudyeckasn»
OTKpBITKa (CBOEro poja yueOHas KapTa, TOIbKO HeOpMaJIbHO, KpaCOUYHO 0(hOpMIICHHAS;
BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

HMHpopMannoHHBIN MPOEKT — y4eOHO-TI03HABATENbHAs I€ATEIIHOCTD C SIPKO
BBIPQ)KEHHOW 3BPUCTHUECKON HANPABIEHHOCTHIO (MTOMCK, OTOOP U CUCTeMaTH3alHs
nH(pOpMaIUU O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3TOU
uHpopManuen, ee aHaau3 1 00001IeHNe 1, HAKOHEL], TPE3EHTALUS 110 PAKTUIECKOMY
IIPUJIOKEHUIO).

4. npopmManlnoHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH.
Opranuzanus 06pazoBaTeIbLHOIO Mpoliecca ¢ IPUMEHEHNEM CIIeUATN3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHHUUECKUX CPEACTB padoThl ¢ MHPOpMarueil (MHPOPMaLMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OneHOYHbIE CPEACTBA LISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOEe U MH(POPMALIMOHHOE o0ecnieYeHre JUCHMIITIHHBI
a) OcHoBHas JIUTEpaTypa:

1. Hlunayes, B. C. Briciiasg matematuka : yueonuk / B. C. lllumayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricuiee oopazoBanue). — DOI 10.12737/5394. - ISBN



978-5-16-010072-2. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/2085943 (nata obOpamenus: 02.04.2024). —
Pexxum ocTyma: 1o noamnucke.

2. Maremaruka : yue6Hoe nmocodue / FO. M. Jlanunos, JI. H. Xypbenko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1818645 (nmata
obpamenus: 02.04.2024). — Pexxum n0CTyIma: 10 MOAIUCKE.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Maremaruka B mpuMepax 1 3ajiadax : yueo. mocooue / O.M. Jlertsapena, JI.H.
XKypb6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa : UHOPA-M, 2019.
— 372 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTpoHHbIid. - URL: https://znanium.com/catalog/product/989802 (mata obpamieHus:
02.04.2024). — Pexxum 10CTyIa: 1O TOAMHUCKE.

2. ®uxteHronsll, ['. M. OCHOBBI MAaTEMaTUYECKOTO aHANK3a ;| YYEOHHUK : B 2 4acTAX /
I'. M. ®uxtenromnsi. — 11-e uzn., crep. — Canxr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOoHHBIH // JIaHb : AJIEKTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (marta oOparieHus:
02.04.2024). — Pexum ocTyma: Juis aBTOPU3. MOJIb30BATEIICH.

3. ®uxrtenrons, I'. M. OCHOBBI MaTEMaTHYECKOTO aHATIN3a : YIEOHHK : B 2 4acTAX /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacte 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpoHHbIH // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (mara obparieHus:
02.04.2024). — PexuM ocTyma: Jyis aBTOPU3. MOJIb30BATEIICH.

B) MeToanueckue yKazaHusi:

1. I'pauesa, JI.A. OnpesesneHHbI HHTErpal: METOANYECKUE YKa3aHUs JJIsl CTYJEHTOB
— Marnutoropck: 'OY BIIO «MI'TY um. I'"'1. Hocosa», 2010 — 12 c.

2. I'paueBa, JI.A. DnemeHThI TMHEWHON anreOpbl, BEKTOPHOU anreOpsl U
aHaJIMTUYEeCKOU reoMeTpun: YuebHoe nocodue. - Marauroropck: I'OY BIIO «MI'TY um.
I".1. Hocosa», 2010 — 63 c.

3. Makcumenko, U.A. CobsiTus u BeposiTHOCTh. YacTs 2: Mertoa. ykas. -
Maruurtoropck: 'OV BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

4. Masiuenxo, E.I1. [IpousBonnas u nuddepennman pynkuuu. [Ipaktukym.-
Marnutoropck: 'OV BIIO «MI'TY nm. I''11. HocoBay, 2010. — 38 c.

5. Masiuenko E.I1. UccnenoBanue Gpynkumii u nocrpoenue rpagpukos. [Ipaktukym. —
Marnutoropck: 'OV BIIO «MI'TY nm. I''1. HocoBa», 2011. — 20 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe o0ecnieueHue

Haumenoanue .
o Neo norosopa Cpok AeiCTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHO
Professional
7Zip cB0OOIHO pactmpocTpansemoe [10 OeccpouHO
FAR Manager cB0OOIHO pacnipocTpansemoe [10 0eccpovHO



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

IIpodeccnonanbHblie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanme kypca CchlIKa

?JEKTPOHHHG pecypchl bubmuorers MI'TY um. https://host.megaprolib.net/MP0109/Web

OnekTpoHHas 0a3a TEPUOIUYECKHX H3AaHUI

East View https://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHDBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIeYeHHEe AUCIUIINHBI BKIHOYALT:

Y4eOHble ayAUTOPUH I IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO THUIIA.

Jlocka, MyJIbTUMEIMIHBIC CPEICTBA XPAHEHUS, IIEpPeauydl | MPEICTABICHUS
uHpOpMaIuu.

VY4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHA, TPYNIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTAIUN, TEKYILEI0 KOHTPOJIS U IPOMEXYTOYHON
arrectanuu. Jlocka, MylIbTUMEIUNHBIN IPOEKTOP, dKpaH, KoMIuiekc MeTonyeckux
pa3paboTOoK (Pa3aaTOYHOro MaTepraia i METOJANYCCKUX YKa3aHUi ) H\UJIH KOMILIEKC
TECTOBBIX 33/IaHUH JUISI TOJITOTOBKH U TIPOBEIECHUS TPOMEKYTOUHBIX U PyOESKHBIX
KOHTPOJIEH.

[TomeneHus A1 CaMOCTOSITENILHOM pabOThI ydaIuXxcs.

[Tepconanbubie kKombioTeps! ¢ makerom MSOffice, Beixogom B MHTEepHET U €
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomemienue U1t XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy’)KUBaHUSI Y4€OHOTO
o0opyIoBaHUsI.

[Mkads! 114 XxpaHeHUs: y4eOHO-METOANUECKON JOKYMEHTAIMH, y4eOHOro
000pyIOBaHUS M YUeOHO-HATIISIHBIX TOCOOUH.


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

IIpuniaoxenne 1
(o0s13aTeIbHOE)

PI'P Ne2 «Metoawbl nuddepeHnuaabHOro ucuncjiaeHuss yHKIuM OHOM U MHOTUX
nepeMeHHbIX NPHU PellleHNH 32124 NMPUKJIATHOI0 XapaKTepa)

3aganue Nel (3Hanms u ymenmus). Ilpu pemenun 3anay, BOCHOJIB3yHTeCh OJHUM M3
npukaagnbix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica wiau ap.).

Pesyabrar odopMuTe B BHAE CKPHUHIIOTOB CTPaHMI] ¢ BbluuciaeHusmMu B Google
JoxkymeHnTe (NMPpUILIMTE CCHUIKY TMPeNnoJaBaTel0, B JjeMeHTe «3ajaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJIe WIN HA Jocke Miro)

1. Haiitu npousBoHbie U AuddepeHnnans nepBoro nopsaka
1)y 7COS X

Bx+1
2) y=(2+5x)* —3cos7x

3) y=%—4x-arcsinx,

4) y=(cosx).
2. Haiftu npou3BoaHyto GYHKIHH, 32JaHHON HESIBHO e’ —5xe* —2xy +11=0.
3.Haiiti mponsBoanyto QYHKIMH, 331aHHOM TapaMeTPHIECKH {X =3cost -5,

y=4t° +5.

4. HaiiTu npon3BOIHBIE IIEPBOrO NopsAaKa pyHKIuM Y = x’e?.

d2 . x=3t—t°, -
dXZ GyHKIMI: a) y=3t?: 0) y=5f.

5. Hatigure d—y u
dx

-~ 2 v
6. Hanvinure ypaBHEeHHE KacaTelbHOM K mapabosie ) = X~ —4X + 2 B Touke ¢ abcuuccoi

x, = 0. Ioctpoiite rpaguk 1 KacaTenbHYIO.
7. Iloctpoiite rpaduk nanHou ¢pyHkuuu. Haiinute Hanbosbliee 1 HaMMEHbIIIEE 3HAYCHUS

(byHKIn Ha 3ananHoM otpeske: T (X)=2x° —6Xx° —18x+7, xe[-2;2].

1
8. INocrpoiite rpaduk GyHKIHH Y = 3 x® —2x°m uccnenyiite €& Ha IKCTPEMYM.

9. IMoctpoiite rpaduk GYHKIUHU U YKAKUTE 10 rpaduKy €€ aCUMIITOTHI: (

10. HpOBC,Z[I/ITC IIOJIHOC UCCICJ0OBAHUC (I)yHKI_II/II/I C IMIOMOIIBIO MMOCTPOCHHOTO NPCABAPUTCIIEHO

(x-1°

rpapukay = ———.
X
11. 3aBuCUMOCTb IyTH OT BPEMEHHU MPH NPSIMOIUHEHHOM IBUKEHUN TOUKH 3a/1a€TCs ypaBHEHUEM

_ 1., 2
S= §t +2t°-3,rme S —nyrb BM,a { — Bpems B ¢. Berauciute ee cCkopocTh U YCKOPEHHE B

MOMEHT BpeMeHH t =4cC.
DYHKUIMHU HECKOJBKHX NMepeMeHHbIX:

. In(l— x° —y2)
1. [TocTpouth PyHKIHIO, BEISICHUTD €€ 00JIaCTh ONpENIeTICHUsT  Z = ﬁ
VY

2. HaiiTy 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMH B 33JaHHON TOUKE:



1

A) z=x" (1) B) z=In(Vx +/y) €2,

3. Hatitn

o%u .
PVER ecan U =Xy +Sin(X+Y).

4. BerauciuTh NpHOIHIKEHHO \/5-80’02 +2,032.

5. ITocTpouTs TIOBepXHOCTH. HaiiT SKcTpeMyMbl pyHKIME  Z = X° +2y° —4X — 6y + 2.

6. Haiitn
7. Haiitu

A)

3aganue

rpynm)
1.

3KCTpeMasbHOE 3HAYeHHEe GYHKIMH Z =2X+ Y —Yy> —X° 1pu ycnoBun X + 2y =1.
HauOoJIbIIIee 3HaUYCHUE (PYHKITMU B 3aJIaHHON 00J1aCTH:
x>0 X+2y<1
Z=X-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<L y>0.

Ne2 (ypoBeHb KOMIIETEHIIUM «BJIAJCHUE» - KENCOBBIE 3AJAHMSA nas

3aBo/J| BBIIYCKAeT CIMYeYHble KOPOOKU. Pacxoipl Ha MPOM3BOACTBO OAHOIO KOpoOKa 1
py0, a nieHa npoaaxku paBHa 5 py0. CKOJIBKO HY)KHO MPOU3BOIUTH KOPOOKOB, YTOOBI
npuObUTh ObUTa HauOoJbINeH, eciu t pabOTHUKOB 3aBOJa MOXKET NPOM3BOJIUTH B
mecsiy N=—(t—10)*+500 kopoGKoB.

Pacxonpl Ha TPOM3BOACTBO Y aBTOMOOMIICH COCTaBIISFOT Q:O,5y2+y+7 MUJUTHOHOB
pyOuneii B mecsi. Ecnu nponaBaTh KaxIblii aBTOMOOWIIb 3a S ThICSIY pyOIei, To mpu
Ipo/IaXKe BCEX MPOM3BEACHHBIX 32 MECSIl aBTOMOOMJICH 3aBOJ MOJIYYHUT JOXOI Sy, a
3apaboTaeT Ha 93TOM HpHOBUIL (JOXOABI MHHYC pacxonbl) - Sxy—Q. Kakyro
HalMEHBIIYI0 IIeHy MpOJaXu S HY)KHO YCTaHOBUTb, 4TOOBI 3a 3 Mecslla 3aBOJ
HOJYYHJI TPUOBUTL 75 MUIUTMOHOB pyOen?

B nByx obnactsax ectb mo 20 paboumnx, KaxJplii U3 KOTOPBIX TOTOB TpyAUThCs 1mo 10
4acoB B CYTKHM Ha J00bIYE aTIOMUHUS WK HUKeNs. B mepBoil obnactu onuH pabounii
3a yac nooOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo Bropoit obmactu asis
JOGBIYN X KI' ATIOMHHHS B JIeHb TPEOYeTCs X° YeOBEKO-4acoB TPYHa, a IS T0OBIIH Y
KI HEKEJS B JICHb TPeOyeTcsi y° denoBEeKO-4acoB Tpyaa. O6e 0GNaCTH MOCTABISIOT
JOOBITBIA METasl Ha 3aBOJ, I'/le JAJS HYXJ MPOMBIIIICHHOCTH HPOU3BOJUTCS CIUIAB
ATIOMHUHUS U HUKETS, B KOTOpoM Ha | Kr amomunus npuxomutcs 1 kr vHukens. [Ipu
9TOM OOJIACTH JOTOBAPHBAIOTCS MEXKIY COOOW BECTH J00BIYY METAIJIOB TaK, YTOOBI
3aBOJl MOT TPOU3BECTH HAMOOJIblIee KOJMYEeCTBO cruiaBa. CKOJBKO KHUJIOIPaMMOB

CIJIaBa IIPU TAKUX YCIOBUSX €KEIHEBHO CMOXET IIPOU3BECTHU 3aBOJ?

(Ucrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego _na
imenshego_znacheniya velichiny/page-2

© shkolkovo.net)

Pemute rpaduueckuM METOIOM 3ajady Ha HAaXOXKJIEHHUE ONTHUMAIBLHOTO 3HAYCHHS

(I)YHKI_II/II/I (rutana JOOBIUH TIOJIE3HBIX HMCKOTIAa€MBbIX ).
Z=2%+X, — min

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



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

5. 3amana Tabnwia 3HaY4eHWH X W Y U YKa3aH BUJ 3aBUCHMOCTH Y = f(x,a,b).

Haiinure mapamerpsl @ u b, ucmonb3ys MeTon HAaMMEHBIINX KBAIPAaTOB.

f(x,a,b)=ax’*+b

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

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

PI'P Ne3 «MeTo/bl HHTETPAJIbHOI0 MCYUCJICHHUS NPU PelIeHNH NMPUKJIATHBIX 32129
3ananue (ypoBeHb KOMIIETEHIIHM — <«3HATb», «yMeTb»). Ilpu pemenun 3amgau,
BOCHOJIb3YiiTECH OIHMM M3 mnNpukjIagHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica wau ap.).
Pe3yabrar odopMuTe B BHAE CKPHHIIOTOB CTPaHHMI ¢ BbluumcieHusmu B Google
JlokyMeHTe (NPUULIATE CCHUIKY MNpenogaBaTre/ilo, B JjJeMeHTe «3aJaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJIe WIH HA Jocke Miro)

1). Beruucnuth HeonpeeIeHHbIE HHTETPaJIbl

3 4
L _® 2 1 o e
1d - d —7x
1,j(3& 5 +jx 2.I(3+X2 2\/x27_3j X’ 3 Sm(s 1)
J-ctg3x—6x , I 2x-1 dx -
o) Tsintx g e ax o,  J-eterdx

J~ 4x+3 dx .[ dx J- dx
1 -3 VRN y
o =2 g Pl A% g I KUk 24k

12. cosxsin®x’ 13 - (X+DVX®+2x-1.

2) BeluncnuTh onpeaeaeHHbIe HHTETPajbl

1. j(x +—)dx 2. Iln5|nxdx3 Iﬁd jﬂdx
1 x* +7x% +8 x* +8x%+9

3). BEIYHCINTS MIOMAL (PUTYPHI, OTPAHUYEHHOH TUHUAMH
1) x-y=4 y® =6x

¥ =Ccos 2@, OSgosz

2) 6
x =2cost

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

4). BeruucauTh JJIMHY TyTH KPUBOH, 3aJJaHHON YpaBHEHUEM

1) y=hx, V3 <x <15,

2y P= 3¢’ —7/2<p<x/2
x =¢e'(cost+sint),

3 {x=€t(C05f—Siﬂf)a m/2<t<r.

5). Beranciuts 00beM Teja, 00pa3oBaHHOIO BpalieHueM BOKpyr ocu Oy Gpurypsl, orpaHHYCHHOR

2 2
rpadukamMn GyHKIHA X = 3-y o X=y +1



PI'P Ne4 «/luddepenunanbHble ypaBHEHHUS

3ananue. Ilpu pemieHum 3agay, BOCHOJIb3YyiTECh OJHUM M3 NMPHUKJIAIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica woau ap.).

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

1. Haiitu oOmuii mHTerpan wim odmee pemeHne audepeHIrnalIbHOIO0 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)

, X% +2xy—5y?
2x% —6xy
"~ yCos X = sin 2X "1y =xy?
ny¥ Y 5) (Y TYEXNT g Y g Mgy o,
y(0)=-1 y@®=1 X X

2. Haiitu o6ee peuienue quddepeHInanibHOoro ypaBHeHHS:
1) y'"xInx=y",2) (L+x?)y" +2xy’ =12x°.
y" =2sin® ycosy

=7 y®=1"

4. Haiitu o61ee pemenue qudepeHnaIbHOro ypaBHEHUS (M €CliU 33/1aH0- PEIIUTh 3a7a4y
Komm):

1) y" -2y’ +y=xe* 5y y'+4y +5y=x’

3. Haiitu pemenne 3anaun Komm:

3) V"' —4y"+5y' = 6x>+2x—5, 4) y"'+2y" -3y’ =(8x+6)e*,
5) y'—4y +4y=e*(cosx+3sinx), 6) y'" —64y’=128cos8x —64e™,
) { y"+y=1/sinx

8) y' =y3x?, y(0)=3.
V12 =1.y(zi=mi2 D V=YX YO

5. Pemmre cucremy /1Y mepBoro mopsinka IByMsi CIIoCOOaMH - TIOICTAHOBKH U METOJIOM Diiepa
y' =2x-5y+e'
X'=y—6x+e™*

MNPUJITOKEHHUE 2
OueHoYHBIE CpeICTBA /1 POBEICHUs IPOMEKYTOYHOM aTTecTaluu

a) [lnanupyempble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA /I IPOBeAeHH s
TMPOMEKYTOYHOM aTTECTALMHU:

Kon Nunuxarop
WHIUKA TOCTHKEHUSI O1eHOYHBIE CPEACTBA
TOpa KOMIIETEHIINHT

YK-1 Cnoco0eH ocyliecTBIATH KpUTHYECKUH AaHAJIN3 NPOO/IeMHBIX CUTYyallii HAa OCHOBE
CHCTEMHOTI0 NOAX0/1a, BIPA0ATHIBATH CTPATETrHIO e CTBHIA

VK-1.1 | Ananuzupyer 3HaeT BO3MOXXHOCTH NPUKJIAIHBIX CEPBUCOB M IAKETOB IS
IPOOJIEMHYIO MaTeMaTHYeCKOro  MOJAEIMPOBAaHMA U pElICHWs  3aj1ad
CUTYAIUIO KaK NPUKJIAJHOTO XapakTepa cpeacTBaMu (METojamM) anreOpsl,




Kon
WHIUKA
TOpa

Nunuxarop
IOCTHIKEHUS
KOMIIETEHIINU

O1eHOYHBIC CpeICcTBa

CHUCTCMY, BBIABJIAA
€€ COCTaBJIAKOINUEC U
CBs3U MCIKAY HUMU

FeOMETPUM U MaTeMaTUYecKoro ananuza. Jlis moctuxeHus
WHIUKATOpa:

-3HAET OCHOBHBIC ONIPEICIICHUS U TIOHATHUS aNTreOphl, FTEOMETPHH
M MaTeMaTHYeCKOro aHan3a, WCIOJNb3yeMbIe IJIsi OTOOpa W
00pabOTKM JaHHBIX B COOTBETCTBUU C IIOCTABJICHHOMN
MPUKJIaHON 3aa4eii;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJICIH:
pacro3HaeT MaTeMaTHIECKUE OOBEKTHI; TOHUMAET CBSI3b MEXKIY
pPa3IMYHBIME MATEMAaTUYSCKUMHU OOBEKTaMU, TO3BOJSIONTUMU
CMOJICIIUPOBATH U PEIINTH 33/1a4y.

Ouenounvie cpedcmea 00CmudceHue UHOUKAmopa.

- Pacuerno-rpaduueckue padotsl (PI'P) mo pasmenam kypca
(nmpumepnblie BapuanTel PI'P npencrasnens! B [lpunoxenun 1).

- Bonpocsl 111 caMOINpOBEpKU M NMOATOTOBKM K 3amure PI'P
(npencrasnensl B [Ipunoxenun 1):

1. ®opMyIHpPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB
U3y4aeMbIX MOHATHUH, HEOOXOIUMBIE U JOCTATOUHBIE YCIOBUS)
B M3Y4aeMbIX pa3zeniax Kypca,

2. Metoasl packpbITHS HEOINPEAEICHHOCTEH, BbBIICHECHUS
HENPEPhIBHOCTH (PYHKIIMM OJHOMN MEpEMEHHOM,

3. AlIropuT™M  NPUOIMKEHHOTO  BBIYMCICHUS (YHKLUUU C
ITOMOIIBIO muddepennnana; HaIMCAHM YpaBHEHUS
KacaTeJIbHON MpsAMOH (TJIOCKOCTH).

4. ANTOpUTM TIOJTHOTO UCCIEOBaHUS (DYHKITHH.

5. ANropuT™M HaXOXICHHMs SKCTpeMyMa (DYHKIUM OJHOW H
MHOTHUX TTE€PEMEHHBIX.

6. MeTozpl BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYyHKIMA, a
TaK)K€ METO/[bl UHTETPUPOBAHUSI OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE NPUIIOKEHUS ONPEICTICHHBIX HHTETPAJIOB.

8. CnocoObl  BBISICHEHHS  CXOJUMOCTH  HECOOCTBEHHBIX
MHTETPaJIoB.

- [IpeacraButh 0630p cepBUCOB, IIUPPOBLIX HHCTPYMEHTOB IS
BU3yalM3alliy, W3Y4YEHMs] CBOMCTB, aHalu3a NPUKIATHBIX
3a/au, pemaeMbIX CpeACTBaMH JIMHEWHOW anredpsl U
MaTEMaTHUYECKOTO aHAIN3a

— pe3ynbTar (CKpUHUIOTHI I ...7) IPEJICTaBUTh KaK OTBET Ha
3aganue B Moodle, unn B Google nokymeHTe, MM Ha JIOCKe
Miro.

YK-1.2

Kputnueckun
OLICHUBAET
HaJeKHOCTb
HNCTOYHUKOB
nHpopManuu,
pabotaert ¢
MPOTHUBOPEUNBOM
nHopmanueit u3

- UCTIOJIB3YEeT PECYPChl HHTEPHETA [T IPOCMOTPA, ITOUCKA,
0TOOpa, BU3yalTu3aIliy U aHaJI13a JaHHBIX (OTKPBIThIE Oa3bl
JAHHBIX, TOPTaJbl U caiiTel, Hamp. Poccrar, TAdviser u nip.).
Oyernounbie cpedcmea 00cmudicerue UHOUKaAmopa.
Ilpumepnuiit apuanm 3adanus:

1) U3yunts (y3HATh) BO3MOXKHOCTH CEPBHCOB, IIU(PPOBBIX
UHCTPYMEHTOB




Kon Nunuxarop
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
TOpa KOMIIETEHIIUH

pa3HBIX 1.1. 1t BU3yanu3anuu, aHajau3a NpUKIaIHbIX 3a1ad,
HCTOYHHUKOB, pelaeMbIX CpeCTBaMU JIMHEHHON U BEKTOPHOM anreopsl
onpeenser (Hamp., TpaHCTIOPTHOM 3a1auu, 3aaauu JII1 — rpadudeckmii
npoOebl B METO[),
uHpopManuy, 1.2. st BU3yanu3anuu, U3y4yeHusl CBOMCTB KPUBBIX U
HEOOXOUMOM /U1l | moBepXHOCTEeH 2-ro nopsaka (Hamp., WolframAlpha u np.)
peuieHus 1.3. u T.4. (B K&XKXAOM pazfene Kypca — Ui peICHHs
poOIeMHON KOHKPETHBIX MEXIUCLUITIMHAPHBIX IPUKIIAJHBIX 3a/1a4)
CUTyaluu, U 2) Pe3ynbTatr (CKpUHILOTHI WIH ...7) IPEACTaBUTh KaK OTBET Ha
IIPOEKTUPYET 3aganue B Moodle, nnu B Google nokymMeHTe, WK Ha JOCKe
MPOLIECCHI MO UX Miro.
YCTPAHEHUIO

VYK-1.3 | Pa3pabarbiBaer u YMeer pemiars 3a1a4u IPeAMETHOM 00s1acTu: BbIOUpaTh METO/
COJIepP>KATEIIBHO U aJITOPUTM JUISl peLlIeHUs KOHKPETHO! 3a1auH,
apryMeHTUpYeT apryMeHTHpOBaTh CBOM BBIOOP; CTPOUTH MPOCTEHUIINE
CTpaTeruto MaTeMaTHYeCKUe MOJEIH PeabHbIX ITPOLECCOB U CUTYALIHIA;
pereHust IPUMEHSTh KOMIIBIOTEPHBIE MATEMATUYECKUE IPOIPAMMBI JIsI
poOIeMHON peleHus 3a1au:

CUTYalluH Ha
OCHOBE CUCTEMHOI'0
u
MEXIUCLUIUITMHAPH
Or0 TIOJIXO/IOB;
CTPOMT CLIEHApUU
peanuzanuu
CTpaTeruy,
ornpenaenss
BO3MO>KHBIE PUCKHU
U npeasiaras myTu
UX YCTpaHEHUS

- 00ajaeT HaBBIKaMU 0TOOpa U 00pabOTKU MHPOPMAITUH,

- HaBBIKAMU ¥ METOJIMKaMU 0000IIEHHsI Pe3yIbTaTOB PEIICHUS
3a/1a4 Ha OCHOBE TEOPETUYECKHUX MOJIOKEHUI BBICIICH
MaTEMAaTUKN

Ilpumepnvie 3a0anusn

3aganue 1. J[ns npousBoAcTBa IBYX BHJIOB u3zenuii A u B
UCIIONIB3YETCS TPU THUIIA TEXHOJIOTUYECKOro obopynoBanus. Ha
MIPOM3BOJICTBO €AMHHUIBI M3Jenus A wucmnonb3dyercs 3 yaca
paboTel 0o0OpymoBaHHMS TiepBOro BHAa, 4 yaca pabOTHI
000pyOBaHUS BTOPOTO BHJAa M S5 YacoB dYaca pabOThI
obopynoBanusi Tperbero Buaa. s equHUIBl usnenus B —
ucrosb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

Cy1iecTBYIOT OTpaHHYEHHUS Ha HMCIIOJNB30BAHUE 00OPYIOBAHUS
nepsoro Buaa — 102 wyaca B Mecsil, Ha UCIHOJb30BaHUE
obopymoBanusi BTOporo Bujga — 91 wac B Mecsiy U Ha
WCIIOJIb30BaHue 000pyI0oBaHUs TpeThero Buaa — 105 dacoB B
MeCSL.

[lena peanuzanuu eTUHUIBI TOTOBOTO U3IENNS A COCTaBIISIET 7
y.e., u3aenus B -9 y.e.

CocraBbTe MIIaH TPOU3BOJICTBA U3sienuii A u B Ha mecs,
o0ecreunBaroIINii MAKCUMATBHYIO BBIPYUYKY OT UX peaTn3aluu.
Pemmts 3a1auy ¢ momoripio cpeacts MS Excel.

. BeisicHuTh, BpeMs paboThl Kakoro 000pyIOBaHUsI MCUYEPIIAHO
HE TIOJTHOCTHIO, B KaKHUX TMpEeIax MOXKET MEHATHCS BpeMs
UCIIONIb30BAaHUsI BCEX TPEeX BHUIOB OOOPYIOBAaHHS, YTO ObI
«UEHHOCTH» 3TOT0 pecypca 0CTaBajach MPEXKHE.

B kakux mpeenax MOKHO U3MEHSTH [IEHbI TOTOBBIX MPOTYKTOB
A u B, 9T0 OBI IJIaH WX TMPOU3BOJICTBA OCTAJICS TPEIKHHIM.
[TpoBepuTh 1e1eCO00Pa3HOCTh BBEACHMS B TNIAH IIPOU3BOICTBA
enle ogHoro m3genus C, ¢ 3aTpaTaMy Ha €UHUILY TPOTYKIUH 2,
3, 5 yacoB paboThl 060PYOBaHHSI IEPBOT0, BTOPOTO U TPETHETO




Kon Nunuxarop
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
TOpa KOMIICTCHIIMH

BUJIOB COOTBETCTBEHHO, €CJIM 1IE€HA PEAIU3alliU COCTAaBUT 8 y.€.
3aganue 2. PeminTe TpaHCTIOPTHYIO 3a/1a4y 110 IEPEBO3KE MecKa
C TpeX KapbepoB Ha YEThIPE CTPOUTEIIbHBIC IUIOMIAIKU. B neHb
Kaxapli kapbep npousBoaut 120, 80 m 100 ToHH mecka, Ha
cTpoitutonanku tpedyercs 85, 65, 90 u 60 ToHH
COOTBETCTBEHHO. 3BEeCTHBI paccTOSHUS MEXIy 3aBOJaMU U
IJIOIIAIKAMH B KUJIOMETPAX:

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

MUHUMU3HUPYIOMIUN 00N KHIIOMETPaX MEePEBO30K.

3aganue 3. [Ipu nocTpoeHUH BUCSUET0 MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUU HAICKHOCTH COOPYKEHUS, CTYICHTHI
CTpOHOTpPSAA CTONKHYJIHUCH C PELICHUEM CIEAYIOIEH 3a1auu:
Tpoc, noiBeIIEHHBIN 3a 1Ba KOHIIA HA OJJUHAKOBOMW BBICOTE,
umeeT Gpopmy Ayru mapadossl. PaccrosiHue Mexay TOUKaMu
KperuieHus paBHo 24 M. [myOuHa nporuba Tpoca Ha
paccTostHuU 3 M OT TOUKM KperuieHus paBHa 40 cm. Onpenenutsb
rIyOrHy nporuda Tpoca MmocepeMHe MEKY KPETUICHUSIMHU.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJM H KPUTEPHH
OlLlCHMBAHMSA:

2. lIpoBeneHUs1 MPOMEKYTOUHON aTTeCTANINA

IIpoMexxyrouHass arrecrauus MO AUCHUIUIMHE «BpIclias maremaTuka» IIPOBOIAUTCA B
dbopme 3K3amMeHa W BKIIOYAET TEOPETHUYECKHME BOIMPOCHI, MO3BOJISIIOIINE OIEHUTH YPOBEHB
YCBOGHUS OOYyYaIOUIUMUCS 3HAHWM, ¥ TpPaKTHUYECKUe 3aJaHMsl, BBISBISIONINE CTEMEHb
c(hopMUPOBAHHOCTH YMEHUN U BIAJCHUHN, TPOBOIUTCS B (hOpME IK3aMeHa.

DK3aMeH N0 JaHHOW TUCIHILIMHE MPOBOAUTCA B YCTHON ¢dopMe MO SK3aMEHAIIMOHHBIM
OweraMm, KaXJblii U3 KOTOPBIX BKIIOUAET 2 TEOPETUYECKUX BOMPOCA M OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OIEHKY «OTJIHYHO» — OOyJaroIWiCs JEMOHCTPHPYET BBICOKHH  YPOBEHb
chopmupoBaHHoCcTH KoMrieTeHIMH YK-1, BcecTopoHHee, cucTemMaTndeckoe U IiyOoKoe 3HaHHe
y4eOHOrO MaTepHana, CBOOOJHO BBIMOJIHSACT NPAKTHYECKUE 3aaHUs, CBOOOIHO ONEpUpYyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYalUIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — O0YJArOIIUICS TEMOHCTPUPYET CPETHUN YPOBEHBb CHOPMUPOBAHHOCTH
komrnereHIIMM YK-1: oCHOBHBIE 3HaHMSA, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIIbHBIC
OIITMOKH, HETOYHOCTH, 3aTPYAHECHUS ITPH AaHATUTUICCKUAX OTIEPALIUSX, TIEPEHOCE 3HAHUIA 1 YMEHHUI
Ha HOBBIE, HECTaHJAPTHBIC CUTYaLlUH.

— Ha OIECHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOIIUICS JTEMOHCTPUPYET TOPOTOBBIA YPOBEHb
chopmupoBaHHOCTH KoMmmeTeHIMn YK-1: B Xo1e KOHTPOJIBHBIX MEPONpPHUATHI JOMyCKaloTCs
OMIMOKH, TPOSBISIETCS OTCYTCTBHE OTACTHHBIX 3HAHWN, YMEHHH, HAaBBIKOB, OOyYaroIIAKCS
UCTIBITHIBACT 3HAUUTENIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
HIepeHOCe Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «HeY/10BJeTBOPUTEIbHO» — 00yJarOIUIiCs 1eMOHCTpUpYyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHaja, JOIMYyCKaeT CyIIeCTBEHHbIE OMMOKM, HE MOXET II0Ka3aTh



WHTEIJICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JJaXKe Ha
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI HHPOPMAITUH.



