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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 . 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 [O.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

IIporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3BekoB

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)

LensiMu OCBOCHUSI TUCIUIUIMHBI «BpICIIas MaTeMaTHKa SBISETCS PUBUTHE
HABBIKOB HCIIOJIb30BaHUS MATEMAaTUYECKIX METOJIOB HCCIIEI0BAHUS U OCHOB
MaTEeMaTHYeCKOro MOJICTUPOBaHUS B OyayIiei npodeccuu Mo HHKEHEPHOMY 00eCIIEUEHUIO
NeSITeIbHOCTH YeJIOBEKa B HeApax 3eMIIH MPH 3KCILTyaTallMOHHON pa3Beake, 100bue u
nepepaboTKe TBEP/bIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTEILCTBE U AKCILTyaTalluH MOJ3EMHBIX
00BEKTOB Pa3IMYHOIO HA3HAYCHHUS.

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

ConpoTuBieHne MaTEPUAJIOB

IIpukimagHas MexaHuka

DNEeKTPOTEXHUKA

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 TO/IXO0/1a, BRIpa0aThIBATh CTPATETHIO JCHCTBUN

YK-1.1 AHanu3upyeT npoOJIEMHYIO CUTYaIMIO KaK CUCTEMY, BBISBIISS €€
COCTABJISIIOLINE U CBSI3U MEKY HUMU
YK-1.2 Kputndecku olieHUBaeT HaAEKHOCTh UCTOYHUKOB HH(OPMaIIUH,

pa60TaeT C HpOTHBOpC‘-IPIBOﬁ HH(i)OpMaHHCIZ U3 pa3HbIX HCTOYHHUKOB,
ONpCaCIIICT HpO6CJlLI B I/IH(I)OpMaI_[I/II/I, HCO6XOI[PIMOI>1 AJI PCIICHU A
HpO6J’ICMHOI>i CUTYyalllU, U IIPOCKTHUPYCT MPOLECCCHI 110 UX YCTPAHCHUTIO

YK-1.3 Pa3pabatbiBaeT u coaepKaTeabHO apryMEHTUPYET CTPATETUIO PELICHUs
npoOJIeMHOI CUTYyaIli HA OCHOBE CHCTEMHOI'0 M MEXIUCIUIIIMHAPHOTO
MOJIXO/I0B; CTPOUT CLIEHAPUHN PEATIM3ALIUN CTPATErUH, OTIPEAEIs
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;

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

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

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTakTHas paboTa E 5 dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) =l = y P Kox
> 8 © | camocrosiTenbHOM | ycmeBaeMOCTH U
JUCLUATUINHBI 2 [~ . | xommerenyu
g 5 paboThI TIPOMEKYTOYHOM
Tek mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | O &
1. DreMeHTHI TIMHEHHON anreOpsI
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 i -
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. BBenenue B MaTeMaTH4ECKHIA
aHam3
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
M PEHIAI, CaMOCTOSTENEHOE
TeOMETPUUYECKUI CMBICT R PIP - VK-1.1. VK
T'eomerpuueckuii u 0,5 15 v i -
MCXAHIICCKIH CMBICT JIUTEPATYpBHI, TECTUPOBAHUE 1.2, YK-1.3
N 1 BeinonHerne PI'P
npou3BoHOM. [IpaBuna
quddepeHUpoBaHus U
TabJIMLa TPOU3BOAHBIX.
3.2 Ilpon3BoaHbIe 1 CaMOCTOSITENTEHOE VK-1.1. YK
T depeHIInabl BRICIIHX 15 H3yuYCHHE PI'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 PI'P 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, ' JIUTEpaTypBl, - TECTUPOBaHUE 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
Er}llfer]:)an U ero I())ciors}lme 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
HWHTETPUpPOBaHUsA. MeTozapl 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. CaMOCTOSITEIIbHOE
WNurerpupoBanue 05 83 HU3y4yeHue -PIP; VK-1.1, VK-
TPUTOHOMETPHUECKUX U ' ' TUTEPaTypPHI, - TECTUPOBaHHUE 1.2, YK-1.3
HUppalUOHAIIbHBIX BbinosiHeHue PI'P
BBIpaXXEHHI
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. OOBIKHOBEHHEIE
nuddepeHInaibHble YpaBHCHHS
(O4Y): Y 1-ro u BeICIINX
nopskoB. OCHOBHbIE TOHATHS,
meTopl pemeHus. Cucremst 1Y
TIEPBOTO MOPSAKA.
5.1 OOBIKHOBEHHBIE - _PIP: VK-1.1, VK-
muddepeHInaiIbHbIe 1 0,5 18 | camocrosTenbHOE
. - 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 SK3aMEHY 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
(IpenMyILeCTBEHHO 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 TMOITAITHOTO PEIICHUS MPOOIEMHON 331a4H HITH BHITIOJTHEHUS
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 00BbEeKTa UCCIIeA0BaHuUs, IeNIeH U 3a1a4, METO/I0B, HCTOYHUKOB, BBIJIBIDKCHHE
TUIIOTE3bl, 0000IIEHNE PE3yIbTATOB, BBIBO/IbI, 0003HaUEHHE HOBBIX MTpobiem). Pesynbratom
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€ATEIHOCTD 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
MIPUJIOKEHUIO).

4. upopmManinoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTeIbHbIE 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
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecnieYeHre JUCHMIITHHBI
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 : snekTpoHHbIi. - URL:
https://znanium.com/catalog/product/2085943 (nata oopamenus: 02.04.2024). — Pexxum
JOCTYIIA: 110 MOJIIHICKE.

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. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1818645 (nata
obpanienus: 02.04.2024). — Pexxum q0CcTyma: 1Mo moAnucKe.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Marematuka B mpuMepax 1 3ajadax : yueo. mocooue / O.M. Jlertsapena, JI.H.
Kypbenko, I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019.
— 372 ¢. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/989802 (narta obpaiueHus:
02.04.2024). — Pesxum 10CTyIA: 1O TOAMHUCKE.

2. ®uxteHronsll, I'. 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 : 31eKTpoHHbII // JIaHb : 3JIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nata oOparieHwust:
02.04.2024). — Pexum ocTtyma: Juis aBTOPU3. MOJIb30BATEIICH.

3. ®uxrenronsi, I'. M. OCHOBBI MaTEMaTHYECKOTO aHAJIN3a : YIEOHHK : B 2 4acTAX /
I'. M. ®uxtenronbi. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 31eKTpoHHbII // JIaHb : AJIEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115730 (nata obparmieHwust:
02.04.2024). — PexuM ocTyma: Jyis aBTOPHU3. MOJIb30BATEIICH.

B) MeToauuyecKue yKa3aHus:

1. I'pauesa, JI.A. OnpeneneHHbIN HHTErpall: METOAUYECKHE YKa3aHUs Ul CTYACHTOB
— Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosa», 2010 — 12 c.

2. I'paueBa, JI.A. DneMeHTHI IMHEHHOM anredpsl, BEKTOPHOI anredpsl U
aHaJTMTUYEeCKOU TeoMeTpun: YuebHoe nocodue. - Maruutoropek: 'OY BITO «MI'TY um.
I"'"1. HocoBa», 2010 — 63 c.

3. Makcumenko, U.A. CoObiTus u BeposaTHOCTh. YacTh 2: Meron. ykas. -
Maruuroropck: 'OV BITIO «MI'TY um. I''4. Hocosa», 2010. — 25 c.

4. Masiuenko, E.I1. ITpousBoanas u auddepenunan pynkuuu. IIpakTukym. -
Maruuroropck: 'OV BIIO «MI'TVY um. I''1. Hocosa», 2010. — 38 c.

5. Masiuenko E.I1. MccnenoBanue GpyHkiuii u noctpoerue rpagukos. [Ipaktukym. —
Maruuroropck: 'OV BIIO «MI'TVY um. I''1. Hocoa», 2011. - 20 c.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS TUIICH3UH
MS Office 2007 |\ 135 o1 17.09.2007 GecepouHo
Professional
7Zip cB0OOIHO pacnipocTpansemoe [10 0eccpovHo
FAR Manager cB0OOHO pactpocTtpansemoe [10 O6eccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

| HasBanue kypca | Ccpuika




OnekTpoHHbie pecypcbl Oubmmorexku MITYVY |https://host.megaprolib.net/M
um. I'.1. P0109/Web

OnexkTpoHHas 0aza MEPHOAMYECKUX H3TAHUI

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

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCHMIJINHbI (MOIYJIA)

MatepuanbHO-TeXHUYECKOE 00ecredeHre JUCITUILIMHBI BKIIOYAET:

Y4eOHble ayAUTOPUH I IPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIIA.

Jlocka, MyJIbTUMEIMIHBIE CPEICTBA XPAHEHUS, IEpeauydl | MPEICTABICHUS
uHpOopMaLuu.

VY4eOHbIe ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHMA, TPYNIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTAIUN, TEKYILIEI0 KOHTPOJIS U IPOMEXYTOYHON
arrectanuu. Jlocka, MyJIbTUMEIUNHBIN IPOEKTOP, IKpaH, KoMIUIEKC METOINYECKHUX
pa3paboTOK (pa3aaTOYHOro MaTepraia i METOJANYCCKUX YKa3aHUM ) H\UIIH KOMILIEKC
TECTOBBIX 33/IaHUH JUISI TOJITOTOBKH U TIPOBEIECHUS TPOMEKYTOUYHBIX U PyOESKHBIX
KOHTPOJIEH.

[TomeneHus s CaMOCTOSITENILHOM pabOThI yyaIuXxcs.

[Tepconanbubie kKommbioTeps ¢ makerom MSOffice, Beixogom B MaTEepHET 1 €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCHTETA.

[Tomemenue s XpaHSHHSI U TPOYUIAKTUICCKOTO 00CTY)KUBAHUS y4EOHOTO
o0opyIoBaHUsI.

[Mkads! 114 XpaHeHUs: y4eOHO-METOAUUECKON JOKYMEHTAIUH, y4eOHOTro
00opynoBaHUs U Y4eOHO-HATIISITHBIX TTOCOOMIA.



IIpuniaoxenne 1
(o0s13aTesIbHOE)
PI'P Ne2 «Metoabl nudpepeHIHAIBLHOTO HCHHCTeHUs (PYHKIIMN OTHOI U MHOTHX
nepeMeHHbIX NPH PellleHUuN 33124 NPUKJIATHOI0 XapaKTepay

3ananue Nel (3Hanuss u ymenus ). [lpu pemeHun 3agay, BOCHOJIb3yiTeCh OJHUM U3
npukjaagabix nakeroB (Mathcad, Microsoft Excel, WolframAlpha Mathematica wou ap.).

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

1. Haiitu mpou3sBoHbIe 1 quddepeHraip IepBoro mopsaka
1) y= 7COS X

T Bx+1
2) y=(2+5x)*—3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiiti npon3soaHyio GyHKIHUH, 3aJaHHON HEABHO e’ —5xe* —2xy +11=0.
3.Haiiti npon3BOAHYIO (DyHKIUH, 33JaHHOM apaMEeTPUIECKU {X = 3C30$t -5,
y=4t" +5.

4. Haittu npou3BoiHbIE IEPBOTO Nopsiaka pyHKIMU Y = x*e?.

dy

5. Haitinute — u
dx

2

3

y o X= 3t - t y Jx
HKIHH: a §) =5v".

6. Hannmure ypaBHeHUe KacaTelIbHON K apadoie y = X* —4X + 2 B TOUKE C AOCIIHCCON

x, = 0. INocrpoiite rpaduk 1 KacaTeIbHYIO.
7. Ioctpoiite rpaduk nanHoi ¢pyHkiuu. Haiinute Hanbomnbliiee 1 HaMMEHbIIIEe 3HAYCHUS

bynkunm Ha sanannom otpeske; T (X)=2x% —6x> —18X+7, xe [— 2; 2].

1
8. Iloctpoiite rpadux GyHKIMH Y = 3 x® — 2x*u uccnenyiiTe €& Ha PKCTPEMYyM.

9. TMoctpoiite rpaduk GYHKIMH U YKAKHUTE 1O TPaQuKy €€ aCUMITOTHI:

10. IIpoBenuTe moyHOE MCCIeNOBaHHE (DYHKIIMU C TIOMOIIBIO TIOCTPOSHHOTO TPEABAPUTEIHHO

_1)\2
rpadukay = % .
X

11. 3aBuCHUMOCTb IyTH OT BPEMEHU NPU MPSIMOJIUHEIHOM JIBUKEHUH TOUKHU 331a€TCS ypaBHEHHEM

_ 1., 2
S= gt +2t°-3,rme S —nytbBM, a t — Bpems B ¢. BerumcinTe ee CkopocTh U YCKOpPEHHE B

MOMEHT BpeMeHH 1 =4cC.
@DYHKIHMHU HECKOJBKHUX NePeMeHHbIX:

1. [Toctpouts (QyHKIMIO, BEISICHATH €€ 001acTh OTMpeAeNieHuss Z =

2. Haiity 3Ha4eHMS YaCTHBIX MPOU3BOIHBIX (PYHKITUH B 3aJIaHHON TOYKE:
1

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



3. Haiitn

u .
Pk ecmd U=Xy+Ssin(x+Y).

4. Beraucuts npubmskénao +/5-e%% +2,03% .

5. IToctpouts noepxHoCcTh. Haiitu skcTpeMymbl GyHKIH  Z = X° +2y> —4X —6Yy + 2.

6. Hatitn
7. Hatitn

A)

3aganue

rpyIm)
6.

10.

SKCTpeMalbHOE 3HaueHne GyHKIuK Z =2X+Y—Yy° —X* npu ycnosuu X + 2y =1.
HauOoJbIIee 3HaYeHHe (PYHKIUU B 3aJaHHOW 00IacTH:
x>0 X+2y<1
Z=X-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<1l y>0.

Ne2 (ypoBenn komnerennun «Biaagenne» - KEMCOBBIE 3AJTAHUSI pas

3aBoJ| BBIIYCKAeT CIMYeYHble KOPOOKU. Pacxo/ipl Ha MPOM3BOACTBO OAHOIO KOpoOKa 1
py0, a 1eHa npoaaxu paBHa 5 py0. CKOIBKO HYKHO MPOU3BOAUTH KOPOOKOB, YTOOBI
npuObUb ObUTa HauOombIIeH, eciu t pabOTHUKOB 3aBOJla MOXKET IMPOU3BOAUTH B
mecsy N=—(t—10)*+500 k0opoGKOB.

Pacxonpl Ha TPOM3BOACTBO Y aBTOMOOMIICH COCTaBIISIOT Q:0,5y2+y+7 MUJUTHOHOB
pyOueit B mecsu. Ecnm mponaBaTh KaxkIblid aBTOMOOMIIB 3a S ThICAY pyOJiei, TO mpH
MPOJIaKe BCEX MPOU3BEACHHBIX 3a MECSI] aBTOMOOWIICH 3aBOJ MOIYYHUT JTOXOMA S*y, a
3apaboTaeT Ha JTOM MPHOBUTH (IOXOABI MHHYC pacxoabl) - Sxy—Q. Kakyro
HaNMEHBIIYI0 IICHYy MPOJaXd S HY)KHO YCTaHOBUTb, YTOOBI 3a 3 Mecsla 3aBOJ
MOJTy4nJI IPUOBLIL 75 MUJUITMOHOB pyOei?

B nByx obnactsax ectb no 20 pabounx, KaXJblil U3 KOTOPBIX TOTOB TpyauThcs mo 10
4acoB B CYTKHM Ha J00bIYE aTIOMUHUS WK HUKeNsA. B mepBoil obnactu onuH pabounii
3a yac nooOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo Bropoit obmactu asis
JOOBIYM X KT aJIIOMHHHUSA B I€Hb TpeOyeTcst x? 4eTOBEKO-4aCOB TpyZa, a Ui 100bIYU y
KI' HHUKeNs B JIeHb TpeOyercs y2 4eJ0BeKO-uyacoB Tpyaa. O0e 061acTu MOCTaBISAIOT
JOOBITBIA METal Ha 3aBOJ, I/l A HYXJ MPOMBIIIICHHOCTH MPOU3BOJUTCS CIUIAB
QIIOMUHUS U HUKEJs, B KOTOPOM Ha | Kr amomMuHus npuxogurcs 1 xr Hukens. [lpu
TOM O0JacTH JOTOBAapHUBAIOTCA MEXIY COOOW BECTH MOOBIYY METAJIOB TakK, YTOOBI
3aBOJl MOT' TPOM3BECTH HauOoOJblIee KOJIMYECTBO ciiaBa. CKOJBKO KHUJIOTPAMMOB
CIUIaBa MPH TaKUX YCIOBUSIX €XKETHEBHO CMOXKET MPOU3BECTH 3aBO1?

(UcTounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibols

hego naimenshego znacheniya velichiny/page-2
© shkolkovo.net)

Pemmuts l"pa(i)I/I‘-IeCKI/IM MCTOAOM 3aaady Ha HaXO0XICHUC OITHMAJIIBHOI'O 3HAUCHUA

¢byHKIMH (T71aHa JOOBIYM MOJIE3HBIX HCKOMAEMBbIX):
Z=2X+X, = min

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

3amana Tabnmuma 3HAYeHWH X M Y M yKazaH BHJ 3aBUCUMOCTH Y = f(x,a,b).

Haiinmute mapametpel @ u b, MCmonb3ys MeTOl HAMMEHBIIUX KBAIPATOB.


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

f(x,a,b)=ax*+b

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

PI'P Ne3 «MeToabl HHTErPaJbHOI0 HCHHUCJIEHUS MPH PellleHNH MPUKJIATHBIX 32129
3ananne (ypoBeHb KOMIIETEHIIMM — <«3HaTb», «yMeTb»). llpu pemenunm 3anau,
BOCHOJIb3yiiTech OAHMM M3 mnpukJagHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nau ap.).
Pe3yabrar odopMuTe B BHAEe CKPHUHIIOTOB CTPAaHMI] ¢ BbluMcJeHusimu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenojaBaTe/ilo, B JjleMeHTe «3agaHue» Ha
oOpa3oBaTeJIbHOM NOPTAJIE WM HA J0cKe Miro)

1). Beruucinuth HeomnpeeneHHbIe HHTETPaIbI

3 4
1 xdx 2 1 | o (2 X
— +1 [dx - dx 2-17x X
1..‘-[3\/} 5 2.j(3+x2 Zm} 2 sm( : 1}
Ct93X—6:| 2x -1
X 241) —————dx / X o X
4,I sin? x 5 jx(Sx +1) dx 6,Ix2 +2x+10 7, I 1—e*e’dx
4x+3 dx dx
dx, _ A ’
8. J.(x—2)3 0. '[xe 3dX, 10, '[X(X2+1) 11 J.\/;+3 X+2‘{/;

S dx
1o Jcosxsin®x’ 13~ (x+DVX?+2x-1

2) BeluncnuTh onpeeaeHHbIe HHTETPajbl

1. I(x +—)dx 2. '[In3|nxdx3 J‘ﬁd jﬂdx
x* +7x% +8 x* +8x% +9

3). BBIuCauTh MI0mMab GUryphl, OrpaHUYEHHON TMHUAMU
4) -y=4 y? =6x

r =cos2¢, OS(pSz

5) 6
x =2cost

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

4). BBIYUCIHUTD JJIMHY AYTH KPUBOM, 3aTaHHON ypaBHEHHEM

4) V= In x, J3<x<ls.

5) p=3e""", —7/2<@p<x/2
x =e'(cost +sint),

6 {x:et(cost_sm), zl2<t< .

5). Beruuciuts 00beM Teja, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHHueHHON

2 2
rpabukamu GyHKIHE X 3=y x=y'+1

PI'P Ne4 «/Inddepennuaibubie ypaBHEHHUS»



3ananme. Ilpn pemeHum 3ana4y, BOCHOJAb3YHTECh OJHUM W3 NMPHUKJAJAHBIX MAaKeTOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wiu ap.).

Pe3yabTaT opopMHTE B BHIE CKPHHIIOTOB CTPaHUI ¢ BblumciaeHusimu B Google
JoxkymenTe (NMpUILIMTE CCHUIKY TMPeNoJaBaTel0, B JjeMeHTe «3ajaHue» Ha
o0pa3oBaTe/IbHOM NMOPTAaJIe WK HA Jocke Miro)

1. Haiitm oOuuii mHTerpan wiam odmiee pemieHue audQepeHnanbHOr0 ypaBHEHHS MEPBOTO
nopsijika (B mpuMepax T'), 1) pemuTh 3anady Komm):

1) V4—x*y' +xy? +x=0, 2) 20xdx—3ydy =3x*ydy —5xy’dx, 3)

, X% +2xy—5y?
2x2 —6xy
"—yCos X =sin2x ! = xy?2
5?7 5) Y IYENT g Y- Mgy o,
y(0) =-1 y@) =1 X X

2. Haiitu o6ee peuienue quddepeHInanibHOro ypaBHeHHUS:
1) y"xInx=y",2) @+x>)y"+2xy’' =12x°.
y" =2sin® ycosy

yQ) =§ YD =1

4. Haiitu obmiee pemenue nuddepeHmanibHOro ypaBHEHUS (M €CITH 3a/1aHO- PEIIUTh 33a9y
Komm):

1) y'-2y'+y=xe" 5y y"+4y' +5y =x"

3. Haiitu pemenue 3amaun Kormm:

3) Yy —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(xi=mi2 D V=YX YO

5. Pemnre cuctemy 1Y mepBoro nopsjka JBymst cioco0amMu - MoACTaHOBKU U METOJI0M Diiniepa
y'=2x-5y+e'
X'=y-—6x+e?

MNPUIIOXKEHHUE 2
OueHovHbIe cpeacTBa AJIsl IPOBEACHHUS MPOMEKYTOYHOMN aTTeCTALIUH

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHHUSA
MPOMEKYTOYHOM aTTECTALMHU:

Kon Nunuxarop
WHIUKA TOCTHKEHUSI O1eHOYHBIE CPEACTBA
TOpa KOMIIETEHIINHT

YK-1 Cnioco0eH ocyiecTBJISITh KpUTHYECKHI AaHAJIH3 NPOOJIeMHBIX CHTYAIlHil HA OCHOBE
CHCTEMHOI0 MO/IX0/12, BLIPA0ATHIBATH CTPATErHI0 1eliCTBHA

VK-1.1 | Ananuzupyer 3HaeT BO3MOXXHOCTH NPUKJIAIHBIX CEPBUCOB M IAKETOB IS
IPOOJIEMHYIO MaTeMaTHYeCKOro  MOJAEIMPOBAaHMA U pElICHWs  3aj1ad
CUTYAIUIO KaK NPUKIAJHOTO XapakTepa CpeAcTBaMHU (METoJamu) aireOpsl,

CHUCTEMY, BBISBJIAA TCOMETPHHU W MATEMAaTH4YCCKOI'O aHajIu3a. ,HJ'ISI JOCTHIKCHUA
€C COCTABJIAIOIHUC U | UHAUKATOpA:
CBs3U MC)KAY HUMHU | -3HACT OCHOBHBIC ONIPCACTICHUSA U ITOHATUSA anre6p1,1, reoMETprun




Kon Nunuxarop
WHJUKA JOCTUKECHUS OLeHOYHBIE CPe/ICTBA

TOpa KOMIIETCHITHI
¥ MaTeMaTH4YeCcKOro aHalii3a, MCIOJb3yeMble UIs oTOOpa H
00pabOTKM JaHHBIX B COOTBETCTBUM C IOCTAaBJICHHOM
MPUKJIAJIHON 3aa4el;
- BOCIPOM3BOJUT OCHOBHBIE MAaTE€MaTUYECKHE MOJEIH:
pacro3HaeT MaTeMaTu4ecKre 0ObEKThI; IOHUMAET CBSI3b MEXKIY
pa3IMYHBIME MAaTeMAaTUYECKUMHU OOBEKTaMH, MO3BOJSIOLIUMU
CMOJIEIMPOBATh U PEIINTD 33]1auy.
Ouyenounvie cpedcmea 0ocmuiicenue UHOUKAmopa.
- Pacuerno-rpadguueckue pabdorsl (PI'P) mo pasmenam kypca
(npumepnsblie BapuanThl PI'P npencrasiensr B [Ipunoxennn 1).
- Bompocs! i1 caMONpOBEPKU U TOJArOTOBKH K 3arure PI'P
(npencrasnensl B [Ipunoxenuu 1):
1. ®opMyIHpPOBKH OCHOBHBIX TE€OpPEM (CBOWCTB, MPU3HAKOB
M3Y4aeMbIX MOHSITHH, HEOOXOAUMBIE U JOCTaTOUHBIE YCIOBUS)
B M3y4YaeMbIX pazzienax Kypca,
2. Meroasl pacKpbITUS HEOIMPEACIICHHOCTEH, BBISICHEHUS
HENPEPHIBHOCTH (PYHKIIMH OAHON TIEPEMEHHOMH,
3. Anroput™  PUOIMIKEHHOTO  BBIYMCICHUS (YHKIUU C
MIOMOUIBIO muddepennnana; HaINMCaHUs YpaBHEHUS
KacaTelbHON IPsIMOH (TITIOCKOCTH).
4. AATOpUTM TIOJTHOTO HCCIeT0BaHUS (QYHKITUH.
5. ANTOpuUTM HaxoOXXIEHHUsS SKCcTpeMyMa (YHKLIUU OJHOW M
MHOT'MX [T€PEMEHHBIX.
6. MeTobl BBISICHEHUS! KJIACCOB MHTETPUPYEMBIX (DYHKIIHHA, a
TaK)Ke METOJIbl MHTETPUPOBAHUSI OCHOBHBIX KJIAaCCOB (DYHKIIUH.
7. OCHOBHBIE MPUIIOKEHUS OIPEIETICHHBIX HHTErPAJIOB.
8. CnocoObl  BBISICHEHHS  CXOJUMOCTH  HECOOCTBEHHBIX
WHTETPaJIOB.
- [IpencraBute 0030p cepBUCOB, TUPPOBBIX MHCTPYMEHTOB JUIS
BU3YyalIM3al[ii, HW3Y4YEHMUs] CBOMCTB, aHaliM3a MPUKIATHBIX
3a]a4, pellaeMbIX CpeICTBAaMU JUHEHHOW anreOpsl U
MaTeMaTUYeCKOT0 aHalu3a
— pe3yabTar (CKpUHIIOTHI UM ...?7) MPEACTABUTh KaK OTBET HA
3amanne B Moodle, umn B Google nokymeHTte, WM Ha JOCKE
Miro.

VYK-1.2 |Kpuruuecku - HCIIOJIB3YET PECYPChl UHTEPHETA JUIsl IPOCMOTPA, IIOUCKA,
OLICHUBAET oTOOpa, BU3yaJIU3allly U aHaJIW3a JaHHBIX (OTKPBITHIE Oa3bl
HaJIeKHOCTh TAHHBIX, IOPTaJIbl U cailThl, Hamp. Pocctar, TAdviser u np.).
HMCTOYHUKOB Oyenounsie cpedcmea 0ocmudicenue UHOUKamopa.
uH(popMaIuy, Ilpumepnolii 6apuanm 3a0anus:
paboraer ¢
IIPOTUBOPEYUBOM 1) U3yuntsk (y3HaTh) BO3MOXKHOCTH CEPBUCOB, IIU(POBBIX
uHpopmanuen u3 WHCTPYMEHTOB
pa3HbIX 1.1. nnsa BU3yanu3anuu, aHajin3a IpUKIaJHbIX 3a7a4,
HWCTOYHUKOB, perraeMbIX CpeICTBaMU JIMHEHHOW U BEKTOPHOM anreOpsl
ONPEACIISET (Hamp., TpaHcniopTHOM 3axau, 3agauu JII1 — rpapuueckuit




Kon Nunuxarop
UHNKA JOCTIKEHUS OueHoYHbIe cpencTBa
Topa KOMIICTCHITHH
poOeITbI B METOJ),
uHpOpMaIINHy, 1.2. aust BU3yaau3aiuu, u3y9eHUs CBOWCTB KPUBBIX U
HEoOXOIUMOM A1 | moBepxHOCTel 2-ro nopsiaka (Hamp., WolframAlpha u ap.)
perieHus 1.3. 1 T.1. (B KaXA0M pazJiesie Kypca — I perieHus
poOIeMHOM KOHKPETHBIX MEKIUCIUILTUHAPHBIX TPUKIATHBIX 3a1a4)
CUTYaIlUH, U 2) Pe3ynbTat (CKpUHIIOTHI HIIH ...7) MPEICTAaBUTh KaKk OTBET Ha
IIPOEKTUPYET 3aganue B Moodle, nimu B Google noxkymeHTe, WM Ha JOCKe
MIPOIIECCHI TIO X Miro.
YCTpaHEHUIO
YK-1.3 | Pa3zpabarbeiBaet u YMeer pemars 3a1a4u MPEeAMETHOM 00IacTH: BRIOUPATh METO/T
COZIepPIKATEIBHO U alITOPUTM JUTSI PEILICHUS KOHKPETHOU 3a1a4H,
apryMEHTHPYET apryMEHTHPOBATh CBOW BBIOOP; CTPOUTH MPOCTECHIITHIE
CTpaTeTHIo MaTeMaTHYECKUE MOJICIH PEabHBIX MPOIECCOB M CUTYAIIHIA;
pereHusI NPUMEHSTh KOMIIBIOTEPHBIE MATEMATUYCCKHE TIPOTPAMMBI IS
npoOIeMHOM peleHus 3a1au:

CUTYallH Ha
OCHOBE CHUCTEMHOT0
u
MEXIUCUUIUTMHAPH
Oro MOAXO/0B;
CTPOMT CLIEHapUU
peann3anuu
CTpaTeruu,
onpeaenss
BO3MO>KHbBIE PUCKHU
U mpesaras myT1
UX yCTpaHEHUs

- o0yrajiaeT HaBBIKAaMHM 0TOOpa U 00pabOTKU MH(pOpPMAIUH,

- HaBBIKaMU ¥ METOAMKAMU O0OOIICHHS PE3yJIbTATOB PEIICHUS
3a]]a4 Ha OCHOBE TEOPETHUYECKUX MOJIOKCHHUN BBICIICH
MaTeMaTHKU

Ilpumepnvie 3a0anus

3apanme 1. Jlnga npousBoACTBa IBYX BUAOB u3nenuil A u B
WCIIOJIB3YETCS] TPU TUIIA TEXHOJIOTHYECKOTO 00opynoBanus. Ha
MPOU3BOJCTBO E€IUHUIBI W3enus A wucnonb3dyercs 3 yaca
paboThl 00OpyMOBaHHS TMEpBOrO BUAA, 4 Yaca paboThHI
o0opy/soBaHUsT BTOPOTrO BHJAa M 5 dYacoB daca padoThI
obopynoBanus Tperbero Buma. s enuHuibl uzgenus B —
ucnonb3yercs 6, 3 u 2 yaca COOTBETCTBEHHO.

CymIecTBYIOT OTpaHMUYEHUs] HA WCIIOIB30BaHUE O0OPYIOBAHUS
neporo Buaa — 102 wyaca B Mecsll, Ha UCIOJIb30BAaHUE
obopynoBanus BTOporo Buaa — 91 wac B Mecanm U Ha
UCIIONIb30BaHUE 00OpYyIOBaHMs TpeThero Bujaa — 105 yacoB B
MECHIII.

[lena peanu3zanuu eIUHULIBI TOTOBOTO U3AENUS A COCTaBiseT 7
y.e., u3nenus B -9 y.e.

CocraBbTe MmJ1aH NPOU3BOACTBA U3Nenuil A u B Ha mecs,
00ecTeunBaroIuii MAKCUMAJIBLHYIO BRIPYUKY OT UX PeaI3aIiu.
Pemute 3amauy ¢ momorsto cpeacts MS Excel.

. BeisicauTh, Bpemsi paboThl KaKOro 000pYy/IOBaHUS HCUEPIIAHO
HE MOJHOCTHbIO, B KaKMUX IMpPEHeIax MOXKET MEHATHCS BpeMs
UCIIONIb30BAaHUSI BCEX TpeX BHUIOB O00OPYHAOBAaHMS, YTO ObI
«IIEHHOCTbY ATOT0 pecypca 0CTaBallach MPEKHEN.

B kakux mpenenax MOKHO U3MEHSITh LIEHbI TOTOBBIX MPOJTYKTOB
A u B, 4T0 OBI IJ1aH UX TPOU3BOCTBA OCTAJICS TIPEIKHUM.
[TpoBepuTs 11€1€C000pa3HOCTh BBEACHHUS B IJIaH IPOU3BOCTBA
emte ogHoro uzaenus C, ¢ 3aTparaMu Ha €AMHULLY TPOIYKIIMH 2,
3, 5 yacoB paboTHI 00OPYIOBaHUS TIEPBOTO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CJIU 1I€HA PealIi3allii COCTABUT & y.€.
3ananme 2. PeminTh TpaHCIIOPTHYIO 3a71a4y 0 MEPEBO3KE MECKA
C TpeX KapbepoB Ha YETHIPE CTPOUTEIIbHBIC IUIOMAIKU. B neHb




Kon Nunuxarop
MHIUKA JOCTHKEHUS O1ieHOYHBIE CPECTBA
TOpa KOMIIETEHIINHU

Kaxabld kappep npousBoaut 120, 80 u 100 ToHH mecka, Ha
crpoumuiomanku  tpedyercas 85, 65, 90 wu 60 TOHH
COOTBETCTBEHHO. M3BECTHBI pacCcTOsSHUS MEXIy 3aBOJaMU M
IUIOHIA/IKAMH B KHJIOMETpax:

7 4 15 9
11 2 7 3
4 5 12 8
OnpenenuTsb ONTUMAJIbHBII IUIaH HEPEBO30K,

MUHUMU3HUPYIOIUN 00N KHIIOMETPaX MEPEBO30K.

3aganue 3. [Ipy nocTpoeHUH BUCSYEro MOCTA YEPE3 PEUKY
«Tuxas» ¥ BbIAICHEHUU HA/IEKHOCTU COOPYKEHUS, CTYI€HTBI
CTPOHOTpsAA CTOJIKHYJIHUCH C PEIICHUEM CIEAYIOLIEHN 3a1a4u:
Tpoc, noABeNIEHHBIN 3a 1Ba KOHIA HA OJJMHAKOBOMW BBICOTE,
umeet ¢popMy Ayru napadosnsl. PaccTosHue Mex 1y TOUKkaMu
KperieHust paBHo 24 M. ['nyOuna nporuda Tpoca Ha
paccTtosiHuu 3 M OT TOUKH KperuieHus paBHa 40 cMm. OnpenenuThb
riyOMHy nporuda Tpoca NocepeHe MEXY KPEIUICHUSIMU.

6) HOpﬂ)IOK MMpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OLlCHUBaAHUA:

2. IlpoBeeHus1 NPOMEKYTOUHOM aTTECTALUH

HpOMG)KyTOqHaSI arrecranusa 110 AUCHUIIIINHE «BrpIcrass MaTremMaTHka IMPOBOAUTCA B
dopme sSK3aMeHa U BKIIOYAET TEOPETUYECKHE BONPOCHI, IMO3BOJISAIOLIME OLICHUTh YPOBEHBb
YCBOCHUA O6y‘IaIOHII/IMI/IC$I 3HaHI/II\/'I, U TMPAKTUYCCKUC 3adaHWsA, BBIABIAIOUNIUC CTCIICHD
c(OPMHPOBAHHOCTU YMEHH U BIaJIeHU, TPOBOAUTCS B JOPME IK3aMEHa.

OK3aMeH N0 JaHHOW JUCIMIUIMHE MPOBOAUTCA B YCTHOH (opMe IO 3K3aMEHAlMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO NMPAKTHUYECKOEe
3a/laHue.

IToxa3aTenu U KPpUTePUH OLIECHNBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIMYHO» — OOydYaroImuicsi JEMOHCTPHUPYET BBICOKUH  YpOBEHb
chopmupoBarHHOCTH KommeTeHITMU Y K-1, BCeCTOpOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOE 3HAHWE
y4yeOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPaKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAHUSIMHU, YMEHHUSIMH, IPUMEHSET UX B CUTYaIIUsIX ITOBBIIIICHHONW CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JeMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
komneTeHIIMK YK-1: OCHOBHbBIE 3HaHMSI, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS HE3HAUUTEIbHbIE
OIIMOKHU, HETOYHOCTH, 3aTPYTHEHUS IIPU AHATUTUIECKUX OTEpaIHsIX, TePEeHOCe 3SHAHUI 1 YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOUIUIICS TEMOHCTPUPYET MOPOTrOBBIA YpOBEHb
chopMupoBaHHOCTH KomrieTeHIMU YK-1: B X0/1€ KOHTPOJBHBIX MEPOIPHUITHH OMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHHI, HAaBBIKOB, OOyYarOIIUNCS
WCIIBITBIBAET 3HAUYUTENbHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH IIPU HUX
IIEPEHOCE HAa HOBBIE CUTYaLlUU.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEIbLHO» — 00YJaIONTUiiCs TEMOHCTPUPYET 3HaHUs He Ooee 20%
TEOPETUYECKOr0 MaTepHaja, [OMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
WHTEJUIEKTYaJIbHbIE HABBIKM PELLIECHUs MPOCTHIX 3a/1a4 WJIM HE MOXKET NOKa3aTh 3HAHUS JaXKe Ha
YPOBHE BOCTIPOU3BEACHUS M O0BSICHEHUS HHPOPMAIIUH.



