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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

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

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

[Iporokon 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 [O0.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM To/ly Ha 3acenanuu kadgeapsl [IpukinagHoil MaTeMaTHKU U UHPOPMATUKHI

[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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu OCBOCHUSI TUCIUIUIMHBI «MaTteMaTrkay sBJseTCs IPUBUTUE HABBIKOB
HCIOJIb30BaHUS MAaTEMAaTHUECKUX METOOB UCCIIEIOBAaHUS K OCHOB MaTeMaTH4YE€CKOIO
MOJIETTUPOBaHUs B OyAylIel mpodeccuu 1o HHKEHEPHOMY 00€CIIEYeHHIO 1eATEIbHOCTH
YesloBeKa B HeIpax 3eMIId MPH SKCILTyaTallMOHHOMN pa3BeKe, 100bIue U nepepadoTke
TBEPABIX MOJIE3HBIX UCKOIIAEMBIX, CTPOUTEIBCTBE U SKCIUTyaTallul MOJI36MHBIX 0OBEKTOB
Pa3IMYHOTO Ha3HAYEHUS.

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

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

Jlig n3ydeHust IMCUUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHMSI, BIAJACHHUS),
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 10JKeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMHU:

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 CUTYallUIO KaK CUCTEMY, BBISBIISIS €€
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 Hp06eJ1LI B HH(bOpMaHHH, HCOGXOHHMOﬁ AJId pCIICHU A
HpO6J’ICMHOI71 CUTYyalllH, U IIPOCKTUPYCT MPOLECCCHI M0 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 yCTpaHEHUs




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

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

qHCIIe:

— KOHTaKTHas pabora — 76,1 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— caMmocTosITenbHas pabota — 68,2 akaj. 4acos;

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

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o =
5 B aKaJl. 4yacax 5 Bug KOHTPOJISI
Paznen/ Tema 3 (B axan ) == . P Kox
g & © | camocrosTenpHOM |  ycreBaeMOCTH U
JIACIMTUTAHBI 3 g o ., | xommerenyu
3 g g paboThI TIPOMEKYTOYHOM
1ab. | mpaxT. It
Tex. P 'S aTTecTaluu
3aH. 3aH. | O &
1. DneMeHThI TUHEHHOM anreOpbl
1.1 JIuneiinas anreOpa:
. MOJITOTOBKA K
Marpuupl U IefcTBHS Hax
MPaKTUYECKUM
HUMHU. OnpenenuTend
3aHSITHIM,
KBaJpaTHBIX MaTPHII, paHT
CaMOCTOSITEIIBHOE ayJuTopHast
MaTpHUIbl, OOpaTHast
Marpuia. MeTojbt petieHis 1 6 2 2 H3y4YCHHE KOHTPOJbHASI VYK-1.1, VK-
cHCTeM J'I'PIHCP'IHLIX JUTEPATYPHI, pabora (AKP) Nel | 1.2, VK-1.3
BhInosiHeHue PI'P PI'P Nel
anreOpanveckux
. Nel «Matpuuipl.
ypaBHeHHH. Teopema
Onpexnenureny.
Kponexepa-Karemmm.
Cucremb»
OIHOPOIHBIE CHCTEMBI.
HWroro no pazaeny 6 2 2
2. Beenenue B MaTeMaTHYECKUI
aHanu3
- MOJITOTOBKA K
MPAKTUYECKOMY
2.1 lpenen n 3aHATHIO,
YK-1.1, VK-
HETIPEPHIBHOCTH (PYHKITUA 1 2 4 14,2 - COCTaBIICHUE TECTUPOBaHUE 12 VK-13
OJIHOH NepeMEHHOI yueOHOH KapThl - '
«Bpruncnenne
HpeIesIOB)
HWroro no pazaeny 2 4 14,2
3. Tuddepennnansroe
ucuuciieHne GyHKIUN OJHOU 1
MHOTHX ITEPEMEHHBIX
3.1 Onpenenenvie
N - OATOTOBKA K
MPOU3BOJHON (HYHKIIHH B
touke. Tuddepenunain, ero TPAKTIHCECKIM
FCOMe:l" HHCCKII/)Iﬁ CMI)ICJ,'I SAHATHIM,
FeOMeTp MUCCKHI 1 1 2 2 122 - BBITIOJTHEHHE PI'P Ne2; YK-1.1, YK-
PHHCCK ' PI'P Ne 2 TeCTHPOBaHHE 1.2, VK-1.3
MEXaHUYECKUH CMBICIT
. «Iuddepennuans
npou3BoHOM. [IpaBuna
i bepentmposanus i HOE HCUHCIICHHE
perrip @O u GHIT"
TabJIKIIa IPOU3BOIHBIX.




3.2 TIpousBoaHbIE U
JuddepeHanbl BEICIINX

- IOATOTOBKA K

nopsakoB. OCH. TEOpeMbl MIPAKTUYECKOMY VK-1.1. VK-
T epeHIInaILHOTO 2 2 1 3aHATHIO, PI'P Ne2 12 5'712_1 3
ucuncnenus. Popmyna - BBITIOJTHEHHE - '
Teitnopa. IlpaBumo PI'P Ne 2
Jlonurans
3.3 Ilpumenenwue
. - IOJITOTOBKA K
MPOMIBOIHOM 1 MIPAKTUYECKOMY
muddepeHuana: npu § 4 12 2 SAHSTHIO, PI'P Ne2 VYK-1.1, VK-
UCCIIeIOBaHUU (DYHKIMH 1 1.2, YK-1.3
BBIYUCIICHUU ” BINOTHCHHC
N PI'P Ne 2
NpUOIKEHHBIX 3HAYSHUH
3.4 Iuddepenmpoanue
- IOATOTOBKA K
OHII: noHsATHE YaCTHBIX I ;{iﬂz;:KOM
[IPOU3BOHBIX, IIOJHOTO P y - PTP Ne2, YK-1.1, VK-
2 6 2 3aHATHIO,
muddepennuana, - TECTUPOBAaHUE 1.2, YK-1.3
- BBINIOJTHEHNE
skctpemyM OHII, snemenTsI PTP No 2
TEOpUU NOJIA -
HWroro no pazaeny 10 22 17,2
4. MHTerpanpHOe HCUUCIICHHUE
(YHKIMU O1HOI IepeMeHHOH
- MOJITOTOBKA K
4.1 IlepBooOpa3zHas IPaKTUYECKOMY
¢yskuus. HeorpeneneHHsIi 3aHATHIO,
HHTETPaI ¥ €ro OCHOBHEIE - BBINIOJTHEHNE
. - PT'P Ne3; K-1.1, VK-
cBoiicTBa. Tabnmma 2 2 4 PI'P Ne3 Ne3; v Y
- TECTUPOBAaHUE 1.2, YK-1.3
HEeONpeeNIeHHBIX «HeonpenenenHs!
HMHTETPaJIOB OT OCHOBHBIX 1, onpeeeHHbINH
JJIIEMEHTAPHBIX QYHKIHMN Y HeCOOCTBEHHBI
UHTErpa
4.2 OCHOBHBIE METO/IBI
MIOJTOTOBKA K
UHTErpUpOBaHUs. MeTobl DAKTHYCCKOM
HEIOCPEACTBEHHOTO p y - PI'P Ne3; VK-1.1, VK-
2 2 2 3aHSTHIO,
HWHTETPUPOBAHUSI. - TECTUPOBaHUE 1.2, YK-1.3
. - BBINIOJIHEHHE
HHTerpupoBanue 3aMeHON PI'P N3
MIePEeMEHHON ¥ M0 YacTsIM h
-IIOATOTOBKA K
4.3 OCHOBHEIE METO/IBI TIPaKTHIECKOMY PP Ne3, VK-1.1, VK-
WHTETPUPOBAHUS. 2 0,5 4 3aHATHIO,
. - TECTUPOBaHHE 1.2, YK-1.3
WuterpupoBanue apodeit - BBITIOJIHEHNE
PI'P Ne3
4.4 OCHOBHBIE METO/IbI
- MOJITOTOBKA K
MHTETPUPOBAHUSL. DAKTHYECKOM
MNuTrerpupoBanue P Y - PI'P Ne3; VYK-1.1, VK-
2 1 6 3aHATHIO,
TPUTOHOMETPHUECKUX U - TECTUPOBAaHUE 1.2, YK-1.3
- BBHINIOJIHCHHE
UppaLMOHANBHBIX PI'P N3
BBIpAXXKCHUN -
4.5 OmnpeneneHHbIN
- MOJITOTOBKA K
nHTerpain. dopmyna HDAKTHECKOM
Hetorona-JleiiGnuma. P y - PT'P Ne3; VK-1.1, VK-
. 2 0,5 8,4 3aHATHIO,
CsoiictBa. MeToabl - TECTUPOBaHHE 1.2, VK-1.3
WHTETPUPOBAHUS ~ BRIMOJHCHIE
) PI'P Ne3
IIpunoxenus.
4.6 HecoOcTBeHHBIE 1; H;iﬁfﬁ;iiif
uHTerpaibl. AGCOMOTHAS P y - PI'P Ne3; YK-1.1, VK-
2 0,5 6,4 3aHATHIO,
cxoxumocTs. [Ipuznaku - TECTUPOBaHHE 1.2, YK-1.3
- BBIIIOJTHCHNE
CXOJIMMOCTH. PI'P N3
HWroro no pazaeny 12 6,5 30,8

5. OOBIKHOBEHHBIE




nuddepeHInabHbIe YpaBHCHHS
(O4Y): Y 1-ro u BeICIINX
nopsakoB. OCHOBHBIE MOHATHS,
MeTo bl pemenus. Cucremsr Y
MIEPBOTO MOPSIIKA.

5.1 OGBIKHOBEHHEbIE
muddepeHnnaibHbIe

- IOATOTOBKA K

ypasrenus (OY): Y 1-ro IIPAKTUYECKOMY - PP Nod: VK-1.1, VK-
Y BBICILIUX TIOPSIIKOB. 6 1,5 4 3aHATHIO, - TCCTHDOBAKIC 12 VK13
OCHOBHEBIE TTOHSTHS, - BBIIIOJTHEHHE p - '
MeTo bl pemeHus. CHCTeMBI PT'P No4

JY nepsoro nopsuka.

HWroro no pazaeny 6 1,5 4

Hroro 3a cemectp 36 36 68,2 SK3aMeH

Hroro no gucuuruinae 36 36 68,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamumnuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIHLHOIO
npolecca, OpeArnonaraeT MNpsSMyK TPAaHCIALMIO 3HAHUW OT IHpenojaBarens K CTYIEHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-MJUIIOCTPATUBHBIX METOJOB OOy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TAaKMX YCJIOBUSX, KaK IPABUIIO, PEHPOAYKTHBHBIN
XapakTep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE M3JIOKEHHE Marepuaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENbHBIN MpOIECcC TOCTPOSH B
COOTBETCTBUM C AITOPUTMOM IIOATAIIHOIO PELIEHUs MPOOJEMHOHN 3aJayd WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO YUEOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYMIIbl CTYJEHTOB, HANPaBJIEHHYIO Ha BhIPAOOTKY KOHLIENIMM, YCTAaHOBJICHUE LeNiel U 3a/ad,
(GOpMYyIUPOBKY O0XMJIAEMBIX pPE3YJbTAaTOB, ONPEIACICHUE MPUHLIMIIOB U METOJIUK PpEILICHUS
IIOCTaBJIEHHBIX 3ajJlay, IJIAHUPOBAaHUE XoJa paldoThl, MOUCK JAOCTYNHBIX M ONTHUMAJIbHBIX
PECYPCOB, MO3TANHYIO pEATH3AIMIO IIaHAa PAa0OTHI, MPE3EHTALUIO PE3YNIbTAaTOB PalbOTHI, WX
ocMbIcieHue u peduiekcuto. [Ipumensiercs B 0CHOBHOM JUIsl ITepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI IPUMEHAEMBIX HAMH B 00pa30BaTEIIbHON 1€ATEIILHOCTH IPOCKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAyIHOTO
UCCIIEIOBaHMs  ([I0KA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAEJIeHHE HaydyHOH MpoOJieMBbl,
npeaMera U O0bEKTa HMCCIEAOBAaHUA, LieJiel W 3a/ady, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIOTE3bl, 00001IeHne pe3yIbTaToB, BBIBOJbI, 00O3HAYeHHE HOBBIX Ipobiem). PesynpraTrom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBL.

TBopueckuil NPOEKT, MNPEANONArarolMili B OTIMYME OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.IL.

NupopmaninoHHbli  MpOeKT — y4yeOHO-TIO3HABATENIbHAsl JESITENBHOCTh C  SPKO
BBIPa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IIPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
00o011eH1e 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30oBaTeNBHOrO Ipolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CPEACTB paboTel ¢ wuHpopmanue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. [lunayes, B. C. Beicuias maremaruka : yaeOuuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee oOpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr : anekTponHsiid. - URL:



https://znanium.com/catalog/product/2085943  (mata ooOpamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Maremaruka : yueonoe nocodue / 0. M. lanusos, JI. H. XKyp6enko, I'. A. Hukonosa
[1 np.] ; mox pen. JI. H. Xyp6enko, I'. A. Hukonopoii. — Mocksa : UTH®PA-M, 2022. — 496 c.
— (BsIcmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekct : 3neKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (mara ob6pamenus: 02.04.2024). — Pesxum
JIOCTYTIA: IO TOJIHCKE.

0) lonoiHuTeILHASI JTUTEPaTypa:

1. Marematuka B mpumepax H 3amadax . yde0. mocobue / O.M. ertspesa, JI.H.
Kypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpa3zoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
snektponnsii. - URL: https://znanium.com/catalog/product/989802  (mata oOpaiueHus:
02.04.2024). — Pexxum gocTyma: 1o MoAnucKe.

2. ®uxtenrousil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN  978-5-8114-0190-1. —  Tekcr: osmekrponusiii //  JlaHb
ANIEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/112051  (mata
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 11 aBTOPU3. MTOJIH30BATEICH.

3. ®uxrtenroibll, ['. M. OCHOBBI MATEMATHYECKOTO aHANIN3a © yueOHUK : B 2 yacTsx / . M.
O®uxrtenronsll. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsii [/ Jlanp
3JIEKTpOHHO-0MOnoTeynas cuctema. — URL: https://e.lanbook.com/book/115730  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: it aBTOPU3. [OJIb30BATEICH.

4. Ilunaues, B. C. 3agaunuk 1o BeICIICH Marematuke . yueOHoe mocobue / B. C.
HlunaueB. — 10-e wm3n., crep. — Mocksa | UHOPA-M, 2024. — 304 c. — (Bwicmiee
oOpazoBanme). - [ISBN 978-5-16-010071-5. - Tekcr : onektpoHHsii. - URL:
https://znanium.com/catalog/product/2124772  (nata oOpamenus: 02.04.2024). — Pexum

TOCTVUTTIA® TTO TTNTITTIACK A

B) MeToauyeckue ykazaHus:

1. I'pauesa, JI.A. OnpeneneHHblil UHTErpai: METOAUYECKHUE yKa3aHUs 1Jis CTYJEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I''M. Hocoay, 2010 — 12 c.

2. I'pauesa, JI.A. DrneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH areOphl M aHATMTHYECKON
reomerpun: YueOHoe nocodue. - Maruutoropck: ['OY BIIO «MI'TY um. I''M. Hocoay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHsI 1 BepoATHOCTb. YacTh 2: MeTo. ykas. - MarHUTOropek:
'Oy BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

4. Masuenko, E.II. TlpousBomnas wu guddepenunan ¢ynxuuu. IIpakTukym.-
Marnautoropck: 'OY BIIO «MI'TY um. I'.'U. Hocosay, 2010. — 38 c.

5. Masiuenko E.I1. HccnenoBanue (yHkuumit u mocrtpoenue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'U. Hocoray, 2011. — 20 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanwne [10 Ne noroBopa Cpoxk neiicTBUS TUIICH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000THO pacrpoctpansemoe [10 0ECCPOYHO

FAR Manager CcB000JIHO pactpoctpansemoe [10 0ECCPOYHO



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
https://znanium.com/catalog/product/2124772

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
[TouckoBas cuctema Akagemus Google (Google
Scholar)
DnekTpoHHas 0aza MepuoanYecKuX u3gaHuii East
View Information Services, OO0 «MIBHUC»

DneKkTpoHHbIE pecypchl Onommoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ' ' '
MexayHapoiHas 0aza MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

9 MaTepuajibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

URL: https://scholar.google.ru

https://dlib.eastview.com/

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOI'O THIIA.

Jlocka, MyYJIbTHUMEIUIHBIE CPEACTBA XPAaHEHHsA, Iepelayd U IPEICTaBJICHUSA
uH(pOopMaLUH.

VY4yebHble ayaUTOpUU Ui IPOBEACHUS IPAKTMYECKUX 3aHATUH, TPYNIOBBIX U
MHAUBUAYaJIbHBIX KOHCYJbTALUN, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOM artectauuu. [locka,
MYJIbTUMEAUMHBIA MPOeKTop, 3kpaH, Komriuiekc MeToaudeckux pa3paboTOK (pa3gaToO4yHOro
Marepualia 1 METOJMYCCKUX YKa3aHWi) M\MJIM KOMIUIEKC TeCTOBBIX 3aJaHUil ISl MOJrOTOBKH U
IPOBE/ICHUS IPOMEKYTOUHBIX U PYOESIKHBIX KOHTPOJIEH.

[Tomerenust st CaMOCTOATENLHON PaOOTHI YUaIINXCS.

[TepconanbHbie koMmbroTepsl ¢ makeroM MSOffice, Beixogom B HTEpHET 1 ¢ 10CTYIIOM
B 2JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCHTETA.

[lomemienne Uit  XpaHeHMsT W NPOPUIAKTHYECKOrO OOCIIY)KMBAaHUS  y4eOHOro
000py10BaHUs.

[Mkads! 1151 XxpaHeHUus: yueOHO-METOINYECKON JOKYMEHTAINH, y4eOHOT0 000pYIOBaHUS U

y4eOHO-HaTJISTHBIX TTOCOOUH.


https://scholar.google.ru/
https://dlib.eastview.com/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/

[NPMJIOXEHUE 1

YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOSITeILHON padoThl 00y4yarouxcs
[To nmucnunnuHe  «MaremaTtuka»  OpPeAyCMOTpEHa  ayJquTOpHas W BHeayIUTOpHas
caMoCTOATENIbHAs PaboTa 00yarOIIUXCsL.
AynuTopHas caMOCTOsTeNbHas paboTa CTYIEHTOB IpeAroiaraeT peuleHue 3ahad  Ha
MPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie sapuanmul pacuemuo-zpaguueckux pavom (PI'P):

PI'P Ne 1. «QJieMeHTBI JIMHEHHOH aJre0pbl M AHATUTHYECKOH reOMeTPUH B NPHJIOKEHUSIX K
NPHUKJIAAHBIM 3a4a4aM J100bIBAIOLIEH NIPOMbBILIJICHHOCTI

3ananue Nel (YypoBeHb KOMIETEHIHMHM — «3HATb», «yMeTb»). IIpu pemenuu 3anau,
BOCHOJIb3YiiTECH OIHMM M3 mnpukjIagHbix makeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica wau ap.).

Pe3yabTaT opopMHTE B BHJIE CKPHHIIOTOB CTPaHUI ¢ BblumciaeHussimu B Google
JlokymeHTe (NPHUILIATE CCHUIKY IMpenojaBaTeNio, B 2JjeMeHTe «3agaHue» Ha
00pa3oBaTeIbLHOM MOpTAaJie WK Ha J0cKe Miro)

3amaua 1. Haiinure npousBeneHne MaTpuil
2 4 -1y (1 1 -1 3

2 -1 1
0 3 71|12 -2 0 ( J-—Z

00 -2/l1 1 =2 > 0 -6
1) - <)
3 0 —4)/(0
5 7 9|0
3 21 61 | 2 ~1 |
S I (A ]
57 8)lo 4 glo 3/t 11

3amaua 2. Beraucaute onpeaenuTenu

2)

01 5

4 0 314 2 0)
00

2

4 -1 0 2 -4 3 11 3
0 7 2 5 10 - 1 4
1) 0 0 3’ 2) 0 4 7’ 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 | 5) 1 2 0.
3 7 -2 5
3amaya 3. Jlana Matpuia p _ 01 4 2 . Haiinure
1 0 2 -4
00 5 1
1) A12, 2) A24, 3) det A 4) mpuayMaiTe CaMOCTOSITEIBHO OINPEACIHTENh 6-TO

Mnopsiika U TaKKC BBIYUCIIUTE €TO0.

3anaua 4. Haiinure oOpaTHbIe 17151 MATPHUIL



) 7 1 0 O 21 -34 52
1) (5 oJ’ )12 5 -1|, 3) 4=|-58 67 81
4 7 1 6.3 32 41

u iposeputh, uto A4 =E |

3amaua 5. Pemure cucreMy a) MAaTpUYHBIM CIIOCOOOM H
0) mo popmynam Kpamepa.

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z = 1

33,[[3‘13 6. PemmTe cucTeMbl MCTOJOM Faycca, YKa3bIBas B KaXXJAOM CJlIyda€ paHI'd MaTpHIL

A4 n (Al B). B onHOpoAHBIX cucTeMaxX BBIMHUIIUTE PYHIAMEHTAIbHYIO CUCTEMY PEIICHUMN TaM,
I/I€ OHA €CTh.

2x + 4y + 3z = 5 3X + 7y - 3z = 14
1. <—X + 2z = -3, 2. 9 X + 3y + 4z = 2
6x + 5y + z = 2L 2Xx + 8y + 23z = -4
X + 3y — 2z = 5, X + 2y + z = 0,
3.92x + 5y - 4z = 8§, 4, <=x + 3y + z = 0
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3X, +5X, +6x;, —-4x,= 0,
3.4x+5.3y+6.12=9.2 4x, +7x, +10x, —-7x,= 0,
5. ¢6.4x+25y+81z=34 6. 2X, +3X,  2X, -x,= 0,
7.2X+6.2y+6.92=8.2 X, +2X, +4x, -3x,= 0,
X, -8x, +7x,= 0.

3amaua 7. OmnpenenuTs TUI U TOCTPOUTH JIMHUIO Ha TUIOCKOCTU U TTIOBEPXHOCTH B
MPOCTPAHCTBE:

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

F) OHpCIleJ'II/ITL THUIT TOBEPXHOCTU U TOCTPOUTL:

2 2 2 2 2 2
5 Yy 4 X ¥y .z _4
1. Z=4-X" o 9 4 25 - 3 9 4 25 " 4
X2 2 22 2 2 2
X,y _zm__ X2 _y* z? -
9 4 25 5, 9 4 25.4 XY =Z

. . T
3anayga 8. IlocTpoiiTe KpUBYIO B MOJIIPHOM CUCTEME KOOPAMHAT IO TOUKAM C IIaroM Ae@ = 8

p=4+2c0s2¢p

3aganne No2 (ypoBeHb KoMneTeHnnn «Biaagenne» - KEHCOBBIE 3AJIAHUSA nas

rpyIm)

1. TlpemmnpusiTue BhIIycKaeT M  BUIOB M3/CIHiA C HCHOIb30BaHUeM K BUIOB chipbs. HopMmbl
pacxojia ChIpbs JUIsl MPOU3BOJACTBA €IMHULIBI MPOAYKIMU KaXKJIO0TO BUIA JaHbl MaTpHIICH



Anxk. CTonMocTh eIMHUITBI ChIphs 3amaHa Mmatpuiieid C. Haiitu 3aTpaThl Kaaoro Buia
CBHIPbsI TIPU 3aJaHHOM IUIaHe BBIMycka Q M cyMMapHBI€ 3aTpaThl Ha chipbe. IIpencraBuTh
pe3yabTaThl ¢ moMolbeio Marpuil A, C, Q.

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

2. Nmeercs N oTpaciedl MPOMBIINUICHHOCTH, KaX1ash W3 KOTOPBIX MPOU3BOIUT CBOIO
npoayKIuio. YacTs ee uaeT Ha BHYTPUIIPOU3BOJICTBEHHOE TOTPEOICHUE TaHHOM OTPACIIbIO
U JIPYTUMH OTpacisiMu, a apyrast Y (KOHEYHBIH MPOMYKT) MpeaHa3HaYeHa JJIsl JIUYHOTO H
obrrectBeHHOro norpedsienus. [lycts x; — oOmmii (BajoBoi) 00beM MPOAYKIMH | —i

orpaciu (i =1,n); x;; — oObem mpoaykuuu i —i orpacnu, norpebnsemoit | —i
0TpacIibio B mporiecce npousBojactea (i = 1,n, j = 1,n).
B Ttabnuue

IIPOMEKYTOK BPEMEHU.

3ajaH OamaHc N OTpaciell NPOMBIIUIEHHOCTU 33 HEKOTOPBIi

[locTpouts MaTpuily NpamMbIX 3atpaT A=(a;;)mn, Ta€ @;j — KO3(P(HIMEHTHI PSAMBIX 3aTpaT

(oM MPOAYKIMHU | — OTpacii, MAYIIUX Ha MPOM3BOACTBO €IMHHUIIBI MPOTYKIIUH
OTPaCyIN)

j i
Y BBISICHUTD, SIBJISICTCSI JIM OHA MPOAYKTUBHOM. HaliTu MaTpuIly moMHBIX 3aTpar.
Haiitn X; — 00beM BasioBOM MPOIYKIIMH KaXKIOW OTPaciu, €CIM KOHEUHBIN MPOAYKT JTOJIKEH
ObITh Y;. YKa3aTh HEOOXOAMMBIN MPOLEHT YBETUYECHUS BAJIOBOW MPOAYKLHHU MO KaxIOH

oTpaciin.
Otpacnu IToTpeGnenue Banogoii Koneunsrit
1 2 3 BBIITYCK X MPOAYKT Yy
3.1 4. 5 5. 10 6. 15 7. 100 8. 60
9. 2 10. 10 11. 10 12. 20 13. 100 14. 80
15.3 16. 15 17.5 18. 10 19. 50 20. 30

3. CDI/IpMa «Co103» o0ecrieurBaeT AOCTAaBKY BUACO- U ayAUOKACCET C qupréx CKJIad0B,

PacCIoJIOKECHHBIX B PA3HBIX TOYKAX Iropo/id, B UCThIPC Mara3dnHa. 3amac KaccCCT, UMCIOIIIMNXCs Ha

CKJIagax, 00BEMBI 3aKa30B Mara3uHOB U TapI/I(I)BI Ha JOCTAaBKy NPCACTABJICHLI B Ta6J'II/II_Ie.

Cxitagml Mara3uHbl 3armachl,
Nel No2 | Ne3 | Ne4 TBIC.IIT.
Cxuazn Nel 2 6 4 3 120
Ckmag Ne2 5 1 9 2 240
Crxitag Ne3 3 2 2 6 80
Cxiag Ne4 4 5 10| 3 60
3akaspl, Teic. miT. | 190 | 170 | 110 | 30

Omnpenenute 00BEMBI IEPEBO30K, OOecIeunBarole GrupmMe MUHUMAJIbHbIE 3aTPaThI.




PI'P Vo2 «Memoowt ougpgpepenyuanvrozo ucuucienus YyHKyuu 0OHOU U MHO2UX
nepemeHHbIX NPU peueHun 3a0a4 NPUKIAOHO020 XapaKmepay

3ananue Nel (3Hanust m ymenus ). [Ipu pemieHun 3agay, BOCHOJIb3yHTECh OJHUM U3
npukjaagabix nakeros (Mathcad, Microsoft Excel, WolframAlpha Mathematica uim ap.).

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUll ¢ BbluMcieHussMu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenojaBare/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe HJIN HA J0cKe Miro)

1. Haiitu mpou3sBoiHbie 1 nuddepeHInanpl IepBoro mopsaka
1) vy 7COS X

= 5x+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)9.

2. HaiiTu npou3BoaHyr0 (pyHKIMH, 381aHHON HESIBHO e’ —5xe* —2xy +11=0.
3.Haiitu npou3BoHYIO QYHKIHMH, 33 [aHHON TAPaMETPUICCKH {X =3cost -5,
y =4t° +5.

4. Haittu npou3BoiHbIE IEPBOro Nopsaka GyHKuuu Y = x2e.

y dy d?y ; x=3t—t°
5. Haitqute —=~ u —= HKIUI: a
dx  dx? by ) y =3t

'6) y=5".

- 2 >
6. Hanmmiure ypaBHeHME KacaTenbHON K mapabone ¥ = X —4X + 2 B Touke ¢ abcuuccoi

x, = 0. Hoctpoiite rpaduk u KacaTeIbHYIO.
7. octpoiite rpaduk nanHoi ¢GyHKIMU. Hailinnte Hanbomnpliiee 1 HaMMEHbIIIee 3HAYCHUS

(byHkmn na saanHom otpeske: T(X)=2x>—6x° —18x+7, xe[-2;2].

1 ,
8. Iloctpoiite rpadux GyHKIMH Y = 3 x® —2x’ u uccnenyiite eé Ha FKCTPEMYM.

9. TMoctpoiite rpaduk GyHKIHH U YKaXKHUTE 10 TPaQUKy €€ aCHMITTOTHI:

10. IIpoBenuTe mMoyHOE MCCIeNOBaHHE (DYHKIIMU C TIOMOIIBIO TIOCTPOSHHOTO NPEABAPUTEIHEHO

_1)\2
rpadukay = % .
X

11. 3aBuCUMOCTb IyTH OT BPEMEHU NPU MPSIMOJUHEHHOM JIBUKEHUH TOUKHU 33/1a€TCS ypaBHEHHEM

. 1. 2
S= ét +2t°-3,rme S —nuyrbBM,a t — BpeMs B ¢. Beruncinte ee CkopocTh U YCKOpPEHHE B

MOMeEHT BpemeHn t =4c.
@OyHKIMU HECKOJIbKHUX NepeMeHHbIX:

. In(1-x2 - y?)
1. [Toctpouts pyHKIIMIO, BEISICHUTD €€ 001acTh ONpeAeNieHuss Z = f
VY

2. HaiiTu 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMHA B 33JaHHON TOUKE:
1

A) z=x" (1) B) z=In(Vx +./y) 1),
2
3. Haiitn ax—l:,ecnn u=xy+sin(x+y).



4. BbIUuCIIUTh MPUOTHKEHHO \/5-80’02 +2,03% .

5. Iloctpouts noBepxHOCTh. Haiftu skcTpeMymbl GynKimu  Z = X° +2y> —4X — 6y + 2.

6. Haiitn sxcTpemanbHoe 3HaueHne QyHKIMH Z = 2X+ Y —Yy> —X° npu ycinosuu X+ 2y =1.

7. Haiiti HauOombIiee 3HaYeHUE (PYHKIIMH B 33/IaHHOM 00JIacTH:

x>0 X+2y<1
A) Z=Xx-2y+5 y>0 B) z=|n(x2+y2) x>0
X+y<L y >0.

3ananue Ne2 (ypoBeHb KOMIIETEHIIUU «BJIAJEHUE) - KEMCOBBIE SAAHMA nasi

rpyIni)

1.

5.

3aBoJ BBITYCKAET CIIMYEYHBIE KOPOOKU. Pacxo/ipl Ha MPOM3BOACTBO OJHOTO KOpoOKa 1
py0, a 1meHa mpoaaxu paBHa 5 py0. CKOJIBKO HYKHO MPOU3BOJAUTH KOPOOKOB, YTOOBI
npuObUTE ObLIa HaWOOMNBINEH, ecii t padOTHHKOB 3aBOJIla MOJYKET IPOHM3BOJHUTH B
mecsiy N=—(t—10)*+500 kopoGKOB.

Pacxongpl Ha mMPOM3BOJCTBO Y aBTOMOOMIJIEH COCTaBIISIOT Q:O,5y2+y+7 MUJUTHOHOB
pyOuneii B mecsi. Ecnu nponaBaTh KaxIblii aBTOMOOWIIb 3a S ThICSIY pyOiei, To mpu
MPOJIaJKe BCEX MPOM3BEACHHBIX 3a MECSI] aBTOMOOWIICH 3aBOJI MOJIYYUT JOXOX S*y, a
3apaboTaeT Ha 93TOM HpHOBUIL (JOXOABI MHHYC pacxonbl) - Sxy—Q. Kakyro
HAaUMEHBIIYI0 I[EHY MPOJaXH S HY)KHO YCTaHOBUTH, 4YTOOBI 3a 3 Mecsla 3aBOJ
MOJTy4WJ IPUOBLIH 75 MUJUTUOHOB pyOIieii?

B nByx obnactsax ects mo 20 pabouyux, KaxKIblii U3 KOTOPHIX TOTOB TPyAUTHCS 1o 10
YacoB B CYTKH Ha J00bIYe aTIOMUHUS WM HUKeNs. B mepBoit o0mactu onun pabouunit
3a yac nooOwBaer 0,2 kr amomunus win 0,2 xr Hukens. Bo Bropoit obnmactu asis
JOGBIYM X KI' AJIOMUHHS B ICHB TPEOYETCS X YeITOBEKO-4aCcOB TPYHA, ISl LOOBIYH Y
KT HEKEJS B JICHb TPeOyeTcsi y° denoBeKO-4acoB Tpyaa. O6e 0GNACTH MOCTABISIOT
TOOBITBI METAJUT Ha 3aBOJ, TAC JUIS HYX NMPOMBIIICHHOCTH MPOU3BOIUTCS CILIAB
ATIOMHUHHS ¥ HUKEJS, B KOTOpOM Ha | Kr amomuHHs npuxomutcst 1 kr mukens. [Ipu
TOM OOJacCTH TOTOBAPHUBAIOTCS MEXKIY cOo00i BeCTH MOOBIYYy METaUIOB TakK, YTOOBI
3aBOJI MOT TPOM3BECTH HaWOOIbIIee KOIMYeCTBO ciiaBa. CKOIBKO KHUJIOTPAMMOB

CIJIaBa IIPU TAKUX YCIOBUSX €KEIHEBHO CMOYKET IIPOU3BECTHU 3aBOJ?

(Mcrounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo _haraktera/naibolshego_na
imenshego_znacheniya_velichiny/page-2

© shkolkovo.net)

Pemute rpaduueckuM METOIOM 3ajady Ha HAaXOXKJIEHHE ONTHMAIBLHOTO 3HAYCHHS

¢byHKIMY (TU1aHA T0OBIYM MOJIE3HBIX UCKOMIAEMBIX):
Z=2%+X, — min

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

3amana TaOmWIa 3HAYEHWH X W Y W yKa3aH BUJ 3aBHCHMOCTH Y = f(x,a,b).

Haiiure napamerpsl @ u D, MCIIOIB3ys METO/I HAMMEHBIIMX KBAPATOB.

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


https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2
https://shkolkovo.net/catalog/slozhnye_zadachi_prikladnogo_haraktera/naibolshego_naimenshego_znacheniya_velichiny/page-2

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

PI'P Ne3 «MeToabl HHTErPAJbHOI0 HCHHUCJIEHHUS MPH PelleHNH MPUKJIATHBIX 321249
3ananne (ypoBeHb KOMIIETEHIIMM — «3HATb», «yMeTb»). Ilpu pemenunm 3anau,
BOCHOJIB3YiiTeCh OJHMM M3 MNpHKJIaAHLIX mnakeroB (Mathcad, Microsoft Excel,
WolframAlpha Mathematica nim ap.).
PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMmu B Google
JlokyMeHTe (NPUILIATE CCHUIKY MNpenogaBare/ilo, B JjleMeHTe «3aJaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WM HA J0cKe Miro)

1). Beruucinuth HeomnpeeneHHbIe HHTETPaIbI

3 4
1 xix 2 1 J Zx o (x
1d - d X
1.'[(3\/; 5 j ” 2_I(3+ x? ZMJ X’ 3 sm( 5 lj
ctg°x -6 2x -1
4(1 4 "
4,~[ sin® x X 5.IX(3X2+1) dx 6.J'X2+2XJF10 7 I\/l e*e’dx
J' 4X+3 J. dx J‘
8.~ (- 2) ) Ixe 10, TXEHD g \/§+i/§+24\/§’

J- dx J‘ dx
12. cosxsin®x’ 13 - (X+DVx®+2x-1.
2) Breraucnuts OIIPECACIICHHBIC I/IHTeraJ'ILI
3X+7 T x> —2x+5

1. j(x +—)dx 2. jlnsmxdxs j—dx,4

x*+7x% +8 1 x* +8x% +9

3). BBIUHCIUTS MI0MAs GUIYpHI, OTPAHHYEHHON TMHUAMU
1) 3x-y=4 y? =6x

¥ =Cos2¢, OSgosz

2) 6
x =2cost

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

4). BRIYUCIHUTD JJIMHY AYTH KPUBOM, 3aJaHHOW ypaBHEHHEM

1) V= In x, J3<x<ils.

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

3 {x:et(cost_smz), 721,

5). Beruucinuth 00beM Teja, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHHueHHOMN

2 2
rpadukamu GpyHKIHA X 3=y x=y'+1



PI'P Ne4 «/IuddepeHunanbHbie YpaBHEHHUS

3ananue. Ilpu pemieHum 3agay, BOCHOJIb3yiiTECh OJHUM M3 NMPHUKJIAIHBIX NMAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

PesyabTrar odopmuTe B BHAE CKPUHIIOTOB CTPaHUIl ¢ BbluMcieHussMmu B Google
JlokyMeHTe (NpPUILIATE CCHUIKY MNpenoaaBaTeqlo, B JjleMeHTe «3ajaHue» Ha
o0pa3oBaTeJIbHOM NOPTAJIe WM HA J0cKe Miro)

1. Haiitn oOmmii uHTErpas wiau ooduiee perieHue IUpQHEepeHNaIbHOI0 ypaBHEHHsI EPBOTo
nopsika (B mpuMepax T), 1) peluTh 3aaauy Komm):

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

, X? +2xy —5y?
2x* —6xy
o —sin? , — yy?2
" y'—ycosx=sin2x 5) Y TYEXNT g lzdx—xy+1dy=0-
y(0) = -1 y@®)=1 X

2. Haiitu o61ee penrenue qudhepeHnaaIbHOr0 ypaBHEHUS:
1) y"xInx=y",2) 1+x*)y"+2xy’ =12x°.
y" =2sin® ycosy
T, .
y(® =50 =1
4. Haiitu obmiee pemenue quddepeHnnaibHOro ypaBHeHUs (M €CiT 3a/1aH0- PEIINTh 3a/1a9y
Komm):

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

3. Haiitu pemenue 3agauun Kou:

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 .,
7 8 r_ ’ O =3
) {y(”/2)=1,y’(7z/2)=n/2 ) Y=y y(0)

5. Pemnre cuctemy 1Y mepBoro nopsjka JBymst cioco0amMu - MOACTaHOBKU U METOJI0M Dilniepa
y' =2x-5y+e'
X'=y-—6x+e™*



IMPUJIOKEHME 2
OueHovHbIe CpeaCcTBA /1JIsl MPOBeeHUsI MPOMEKYTOUHOM aTTeCTAlNU
a) [Ilnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTECTALMU:

Kon Nupukarop
HHOIUKA IOCTHIKEHUS OLieHOYHBIE CPEJCTBA
TOpa KOMIIETEHIINU

YK-1 CnocobeH ocymecTBISTh KPUTHYECKHH aHATIHU3 TPOOJIeMHBIX CUTYallHii HA OCHOBE
CHCTEMHOIO0 MO/IX0/1a, BLIPA0ATHIBATH CTPATErHIO 1eliCTBHA

VK-1.1 | Ananuzupyer 3HaeT BO3MOXXHOCTH HPUKIAAHBIX CEPBUCOB M IIAKETOB IS
IPOOJIEMHYIO MaTeMaTHYeCKOro  MOJAEIMPOBAaHMA U pelIeHHs  3aj1ad
CUTYaLUIO KaK NPUKIAJHOTO XapakTepa CpeAcTBaMHU (METoJamu) aireOpsl,

CUCTEMY, BBISIBIISIL | TEOMETPHM M MaTeMaTHYeCKoro aHaimza. J[as mocTrkeHus
€€ COCTaBJISIIOIINE U | HHAUKATOPA:

CBSI3M MEX]Iy HUMU | -3HA€T OCHOBHBIE OIIPEICTICHUS U MOHATHUS anreOpbl, FTeOMETPUH
U MaTEeMaTHYECKOTO aHalli3a, WCIOJIb3yeMbIe Il oTOopa M
00pabOTKM JTaHHBIX B COOTBETCTBHMHM C IIOCTaBJICHHOMN
MPUKJIAIHON 3aa4eil;

- BOCIPOM3BOJUT OCHOBHBIC MAaTEMaTUYECKHE MOJIEIIH:
pacnosHaeT MATEMATUYCCKUC O6’I)CKTI)I; IIOHNUMACT CBA3b MG)KIIy
Pa3IMYHBIMM MaTEMaTUYECKUMH OOBEKTaMH, TO3BOJISIFOIITUMU
CMOJICIIUPOBATH U PEIIUTH 3a/1a4y.

Ouyenounvle cpedcmea 00CmudiceHue UHOUKAMopa.

- Pacuerno-rpapuueckne paborer (PI'P) mo pasgemam kypca
(mpumepnsle BapuanTel PI'P npencrasnens B [Ipunoxenun 1).

- Bompocs! i caMonpoBepKr U MOArOTOBKHU K 3amure PI'P
(npencrasnensl B [Ipunoxenuu 1):

1. ®opMyIMPOBKM OCHOBHBIX TEOpPEM (CBOMCTB, NMPU3HAKOB
M3Y4aeMbIX MOHITHHA, HEOOXOAUMBIE U JJOCTaTOYHBIE YCIOBUS)
B M3Y4aeMBbIX pa3zeiiax Kypca,

2. Meroasl pacKpBITUS HEOIPEACIICHHOCTEH, BBISICHEHUS
HENPEPbIBHOCTH (DYHKIIMU OJTHON TIEPEMEHHOM,

3. Anroput™M  TIPUOIMIKEHHOTO  BBIYHMCICHUS (YHKIUU C
MIOMOUIBIO middepennnana; HaIMCcaHus YpaBHEHHUS
KacaTeJIbHON MPsIMOH (TITIOCKOCTH).

4. ANTOpUTM TOJHOTO MCCIIEOBAHUS (PYHKIIUH.

5. ANTOpuUTM HaxoXXIEHHs SKCTpeMyMa (YHKIUH OJHOH U
MHOTHUX IIEPEMEHHBIX.

6. MeTozb!l BBISICHEHUS! KJIACCOB MHTErPUPYEMBIX (YHKIIMH, a
TaKXe METOIbl HHTEIPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKLIMH.
7. OCHOBHBIE IPWJIOKEHUS ONPEIEIECHHBIX HHTErPAJIOB.

8. CmocoObl  BBIICHEHUS  CXOIMMOCTH  HECOOCTBEHHBIX
HHTETPaJIOB.

- [IpeacraButh 00630p cepBUCOB, UPPOBLIX HHCTPYMEHTOB IS
BU3YyalIHM3allii, W3YYCHHs] CBOWCTB, aHalW3a MPUKIATHBIX
3a/au, pemiaeMbIX CpEACTBAMHU JIMHEWHOW anreOpel U
MaTEeMaTUYeCKOro aHaiu3a

— pe3ynbTar (CKpUHIIOTHI WM ...7) IPEICTaBUTh KaK OTBET Ha
3amanue B Moodle, umn B Google mokymeHTte, Wi Ha JTOCKE




Kon WNHupukarop
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
TOpa KOMITCTCHITH
Miro.

YK-1.2 | Kpurnyecku - MCTIOJIb3YET PECYPCHl HHTEPHETA IS IPOCMOTPA, IIOUCKA,
OLICHUBACT oT0Oopa, BU3yaIU3AlNH U aHAJIN3a JJAHHBIX (OTKPBITHIC Oa3bl
HaJCKHOCTh JIAaHHBIX, TOPTAJIBI M caiiThl, Hanp. Poccrar, TAdviser u ap.).
HCTOYHHUKOB Oyernounbie cpedcmea 00cmudicerue UHOUKAMopa.
uHpopmManuy, Ilpumepnuiit apuanm 3adanus:
pabotaer ¢
IPOTHBOPEYNBON 1) U3yuuts (y3HATH) BO3MOKHOCTH CEPBUCOB, IIU(DPOBBIX
uHpopmauen u3 MHCTPYMEHTOB
pasHBIX 1.1. nnsa BU3yanu3anuu, aHajin3a IpUKIaIHbIX 3a71a4,
HCTOYHHUKOB, pelIaeMbIX CpeICTBAMU JIMHEHHOW U BEKTOPHOM anreOpsl
ONpeacacT (Harmp., TpaHCTIOPTHOM 33134y, 3aaa4uu JII1 — rpadudeckmii
HpO6€JIBI B MeTOI[),
uHpopmanuy, 1.2. st BU3yanu3anuu, U3y4eHusl CBOMCTB KPUBBIX U
HEOOXOMMMOH st | moBepxHOCTei 2-ro mopsaka (Hamp., WolframAlpha u ap.)
peumceHus 1.3. u T.1. (B KaXKI0M pazjesnie Kypca — JUisl peleHus
pobJIeMHON KOHKPETHBIX MEXJIUCIMIUIMHAPHBIX MMPUKIIATHBIX 3a/1a4)
CUTyaluH, 1 2) Pe3ynbTatr (CKpUHILOTHI WIH ...7) MPEACTaBUTh KaK OTBET Ha
OPOCKTHUPYCT 3aganue B Moodle, miu B Google nokymenre, min Ha 10CKe
MIPOIIECCHI IO UX Miro.

YCTPAHEHUIO

VK-1.3 | Pa3pabarbiBaer u VYMeer pemiate 3aa4M MpeIMETHON 00JacTh: BEIOUPATh METO/
coJiepKaTeJIbHO W QITOPUTM JIJIs1 PEIICHHs] KOHKPETHOM 3aa4H,
apryMeHTUPYET apryMEeHTHUPOBATh CBOM BBIOOP; CTPOUTH MPOCTEHIITHE
CTpaTEeTuio MaTeMaTUYeCKHE MOJIEIH PeaJbHbIX MPOIIECCOB M CUTYAIUN;
pelieHus MPUMEHSITh KOMITBIOTEPHbIE MATEMATUUECKHE TPOTPAMMBI IS
npoOIeMHOMN peIIeHus 3a1a4:

CUTyallu Ha
OCHOBE CHUCTEMHOTO
u
MEXIUCUUIUTMHAPH
Oro IOJIXOJIOB;
CTPOMT CLIEHApUHU
peannzanuu
CTpaTeruu,
onpeaenss
BO3MOKHbBIE PUCKHU
U npeasiarasi myTu
WX yCTpaHEHUs

- 00aiaeT HaBbIKaMU 0TOOpa U 00pabOTKK MHPOPMALUH,

- HaBBIKAMU ¥ METOJTUKAMH 0000IICHHS PE3yTbTaTOB PEIICHHS
3aJ]a4 Ha OCHOBE TEOPETHUYECKUX MOJIOKEHUN BBICIIEH
MaTeMaTHKH

Ilpumepnuie 3a0anusn

3apanme 1. Jlng npousBoJCTBa JIBYX BUIOB u3nenuii A u B
WCIIOJIB3YETCS TP THIIA TEXHOJIOTHYECKOTO 00opynoBanus. Ha
MPOU3BOJCTBO E€IUHUIBI U3enus A wucnonb3dyercss 3 yaca
paboThl 00OpymOBaHHS TEpBOTO BUAA, 4 dYaca paboThHI
o0opysoBaHUsT BTOPOTO BHJA M 5 4YacoB daca pabOThI
obopynoBanus Tperbero Buma. Jns enuHunbl uzgenus B —
ucrnonb3yercs 6, 3 1 2 yaca COOTBETCTBEHHO.

CymIecTBYIOT OTpaHUYCHHS HA HUCIIOJIL30BaHUE O00OPYIOBaHUS
nepBoro Buaa — 102 wyaca B Mecsll, Ha UCIOJIb30BaHUE
obopymoBanus BTOporo Buaa — 91 wac B Mecsanm U Ha
UCTOJIb30BaHUE 000pyaOBaHusl TpeTbero Buna — 105 yacoB B
MecHII,

[lena peanu3zauuu eIMHULIBI TOTOBOTO U3/AENNS A cOCTaBiseT /
y.e., uznenus B -9 y.e.

CocraBbTe MJIaH NPOU3BOACTBA U3eauil A u B Ha mecs,




Kon Nunuxarop
HHIUKA JOCTHKCHUSA O1eHOYHBIC CpeICcTBa
TOpa KOMIICTCHIIMH

o0ecreunBaroIINi MaKCUMAJIbHYIO BBIPYUKY OT UX peaIu3aluu.
Pemuth 3amauy ¢ momorisio cpeacts MS Excel.

. BeisicuuTh, Bpemst paboThl Kakoro 000pyJI0BaHUSI HCUEPHIAHO
HE MOJIHOCTBIO, B KaKMX IpefesaX MOXKET MEHAThCS BpeMs
UCTIOJB30BaHUSI BCEX TPEX BHUJOB OOOPYJOBaHHUS, YTO OBl
«LEHHOCTh» 3TOT'0 pecypca OcTaBalach MPexxHEN.

B kakux npenenax MOKHO U3MEHSTH LIEHbI TOTOBBIX IPOYKTOB
A 1 B, 4r0 OBI IU1aH UX IPOU3BOJCTBA OCTANICSA IPEHKHUM.
[TpoBepuTh 1E€TIECO00Pa3HOCTD BBEACHHS B IUIAH POU3BOJICTBA
eme oxHoro uzaenus C, ¢ 3aTpaTaMy Ha €IMHUILY IPOAYKLIUH 2,
3, 5 yacoB paboThl 000PYAOBaHUS IEPBOIO, BTOPOI'O U TPETHETO
BUJIOB COOTBETCTBEHHO, €CJIM 1IeHa pealn3aliy COCTaBUT 8 y.e.
3aganue 2. PerinTh TpaHCIIOPTHYIO 3a/1a4y 110 IEPEBO3KE MecKa
C TPeX KapbepoB Ha YETHIPE CTPOUTEIbHBIE IUIOMAAKH. B neHb
Kaxabld kapeep npousBoaut 120, 80 u 100 ToHH mecka, Ha
cTpoiuionianku tpedyercs 85, 65, 90 um 60 ToHH
COOTBETCTBEHHO. 3BECTHBI paccTOSHUS MEXIy 3aBOJaMU U
IUIOIIAJKAaMH B KUJIOMETpax:

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

MUHUMU3UPYIOUIHH 0OIINHA KHIOMETPak NEPEBO30K.

3aganue 3. [Ipu nocTpoeHUH BUCSYEr0 MOCTa YEPE3 PEUKY
«Tuxas» 1 BBIICHEHUH HAIKHOCTH COOPY)KEHUS, CTYICHThI
CTPOMOTPsiAA CTOJIKHYJIMCH C PEIIEHUEM CIICAYIOUIEH 3a/1auH:
Tpoc, nojBeneHHbIH 3a 1Ba KOHIIA HA OJIMHAKOBOH BBICOTE,
uMmeeT Gopmy Ayru napadossl. PaccrosiHue Mex 1y TOUKaMu
KperieHust paBHO 24 M. ['myOuna nporuda Tpoca Ha
paccTosiHuM 3 M OT TOUKH KperuieHus paBHa 40 cMm. Onpeaenuthb
riyOMHY nporuda Tpoca NoCepeMHE MEXTY KPEINICHUSIMH.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJH H KPUTEPHH
OlLleHUBAHMS:

2. IIpoBeneHus1 NPOMEKYTOUYHOM aTTECTALIUM

IIpomexxyTouHass arrecrauys MO JUCLUIIIMHE «DBbIcliasg MareMaTrvka» IPOBOJUTCS B
dopMe HK3aMeHa M BKIIOYAET TEOPETUYECKHE BOMPOCHI, MO3BOJISIIOIINE OLIEHUTh YpPOBEHBb
YCBOEHHsSI OOYyYalOIMMHUCS 3HAHWHA, W MpaKTUYECKHE 3a/JaHusi, BBIABISIONINE CTEMEHb
c(OpMHUPOBAHHOCTH YMEHUH U BIIAJCHUNA, TPOBOAUTCS B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
Ousietam, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKHUX BOIPOCAa M OJHO MPAKTHUECKOE
3a1aHKeE.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIHYHO» — OOyYaroIIuics JEMOHCTPHPYET BBICOKHH  YPOBEHb
c(hopMUPOBaHHOCTH KomrieTeHITU YK-1, BcecTOpoHHEee, CHCTeMaTH4ecKoe U TIIyOOKoe 3HaHUe
ydqeOHOro Marepuana, CBOOOMHO BBITIONHIET MPAKTHUYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTyallUIgX HOBBIIICHHOU CII0KHOCTH.



— Ha OLIEHKY «XOPOLI0» — 00yYarOIUICs IEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
komrieTeHIMH YK-1: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JIOITyCKAIOTCS HE3HAYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPYAHECHUS [TPH AHATUTUIECKUX OTIEPALIUsX, IEPEHOCE 3HAHUN U YMEHUI
Ha HOBbIE, HECTAHAAPTHBIC CUTYAIHH.

— Ha OLEHKY «yIOBJIETBOPHUTEIbHO» — OOYYAIOIIUIICS JIEMOHCTPUPYET MOPOTOBBIA YPOBEHb
chopmupoBanHocTH KomrereHIMH YK-1: B XO1e KOHTPOJBHBIX MEPOIPUATHH IOITYCKAIOTCS
OLIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromuucs
UCTIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS IIPU ONEPUPOBAHWU 3HAHUSMU U YMEHUSIMU IIPH HX
IIEPEHOCE HAa HOBBIE CUTYAI[UH.

— Ha OLICHKY «HEY10BJIETBOPUTEIbHO» — 00YJarOIUiics IeMOHCTpUpYET 3HaHus He 6osee 20%
TEOPETUYECKOr0 MaTepuaa, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOXKET IM0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIIEHUS MPOCTHIX 3324 WIM HE MOXKET IMOKa3aTh 3HAHMS JJaXKe Ha

YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI MHPOPMAITUH.



