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JIner akryanuzanuu paéodeii mporpaMmsl

PaGouas mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefanuu kapeapel [IpukinaaHoi MaTeMaTuKu U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii 10.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM roy Ha 3acefanuu kapeaper [IpuknaaHoi MaTeMaTuku U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu Kadeaper [IpukiaaHoit MaTeMaTUKU U UHOOPMATUKH

[Ipotokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kaeapel [IpUKIaAHON MaTeMaTHKU U HHOOPMATHKH

IIporokom or 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2026 - 2027
ydueOHOM oy Ha 3acefanuu kadenpsr [lpukinagHolt MaTeMaTuku 1 HTHHOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2027 - 2028
yaeOHOM oy Ha 3acefanuu kadenpsr I[lpukinagHolt MaTeMaTuku 1 HTHGOPMATUKHU

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kadeapsl [IpukiaaHOi MaTeMaTUKU U UH)OPMATUKH

IIporokom ot 20 . Ne
3aB. kadempoii 10.A. N3BekoB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOTYJIf)

Hensimu  ocBoeHMsT JTUCHMIUIMHBI «MaremMaTuka» SBISETCS NPUBUTHE HaBBIKOB
UCIIOJIb30BAaHUS MATEMaTUYECKUX METOJI0OB HCCIEAOBaHUS M OCHOB MAaTEMaTUYECKOIO
MoOJIeJIMpOBaHus B Oyayiei mpodeccuu o MHKEHEPHOMY 00€CTICUEHUIO eI TEIbHOCTH YeI0BeKa
B HEJ[pax 3eMIIH MPH IKCIUTYyaTaIlMOHHOHN pa3BeiKe, J0ObIYe U MepepadoTKe TBEPBIX MOJIC3HBIX
HCKOMNAeMbIX, CTPOUTENBCTBE U IKCIUTyaTalluy MOA3EMHBIX 00BbEKTOB Pa3InYHOI0 HA3HAUCHUSI.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Hucuunnuza Beicimas maremaTuka BXOIUT B 00s3aTE€NbHYIO 4acTh y4eOHOro IJIaHa
00pa3oBaTeNbHOM MPOrpaMmel. YK-1.1, VK-1.2, VK-1.3

Jia u3ydyeHus ITUCHUIUIMHBI HEOOXOIMMBbI 3HAHHUS W yMEHHUSA, CHOPMHUPOBAHHBIE B
pe3ylbTare W3Y4YeHHU TUCIHUIUIMH: «AnreOpa W Hadana aHamuza», «l'eomerpus» B 00BEME
IIPOrpamMMbl CPETHEN IIKOJIBI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

®dusuka

Teopernueckas MexaHuKa

ConpoTHBiIeHHE MaTEPHATIOB

[Ipuknagnas mexaHuka

DNEeKTPOTEXHHKA

Teopust BEpOSITHOCTEN U MAaTEMATUYECKast CTATUCTUKA

AHanus3 JaHHBIX

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThI 00y4eHu s

B pesynbTare ocBOoeHuUs TUCUHUIUIMHBI (MO1yis) «Bpiciias MaremMaTuka» oOydaromuiics
JIOJKEH 00J1a/1aTh CIISAYIOUIMMU KOMITETEeHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

VYK-1 Cnoco0GeH OCyIIecTBIATh KPUTUYECKUH aHANMM3 MPOOJIEMHBIX CUTYyalluid Ha OCHOBE
CHCTEMHOTO IOJIX01a, BRIPA0ATHIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanusupyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLINE U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku olieHUBaeT HaJIe)KHOCTh HICTOUHUKOB HH(POPMALIUK, pabOTaeT C

MPOTHBOPEYNBON HH(pOpMAME W3 pa3HBIX HCTOYHUKOB, OIPEIEIIsIeT
npobensl B uHGOpMalnMM, HEOOXOAMMOM Ui pemeHus MpoOieMHOMN
CUTVYAIlUH, U TPOSKTUPYET MPOLIECCHI [T MX YCTPAHCHUIO

YK-1.3 Pa3pabatbiBaeT M conep)kaTeiabHO apryMEHTHUPYET CTpPATeTHI0 pelleHUus
NpoOJEMHON CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIHUIUTMHAPHOTO
MOJXOJ0B; CTPOMT CICHApPUM pEANIN3alid  CTPATEeTHH, OIpeesss
BO3MOYKHBIE PUCKH M IIpeJIaras yTH UX YCTPAHEHUs




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTABIIAET S 3aueTHBIX eaunauI 180 akaza. 4acoB, B TOM YHCIIE:
— KOoHTakTHas pabora — 10,9 akan. gacos:

— ay/IuTOpHas — 8 aKkaJi. 4acoB.;

— BHeayAuTOpHas — 2,9 akaJ. 4acos;

— camocrosiTenpHas padorta — 160,4 akan. yacos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas Se
KOHTaKTHas paboTa E z ®opma TeKyIero
s X Bu, KOHTPOJISI
Pazzen/ Tema 2, (B axaz. yacax) R A . P Kon
> 3 © | camocTosTenbHOM | ycmeBaeMoOCTH U
JTACIUTUTAHBI 2 £ = . | xomnerenin
g £ paboThI IPOMEKYTOUHON
1 mab. | mpakT. | = Q3 ATTeCTALMH
CK. < © 11
3aH. 3aH. | O &
1. DneMeHTHI JTMHEHHO# anreOpsl
1.1 Jluneiinas  anreOpa:
Marpunbl W IeHCTBUS Haf
HUMH. Omnpenenurenu
KBQJIpaTHBIX MATpPHI], paHT CaMOCTOSITETTbHOE VK-1.1. VK-
MaTpHIbl, 00paTHas MaTpPHIIA. U3y4YeHHE o
PHIEL 0BP TPHLA g5 0,5/0,5U| 20 Y PP 1.2, VK-1.3
Mertoapl  peIeHUs] CHUCTEM JIATEPaTypHI,
JUHEHHBIX  anreOpanveckux BbInonHeHue PI'P
YpaBHEHHUH. Teopema
Kponekepa-Kanemmu.
OnHOPOTHBIE CUCTEMEI.
Hroro no pazaeny 05 0,5/0,51| 20
2. BBenenue B MaTeMaTHYECKHI
aHan3
CaMOCTOSITETIbHOE VK-1.1. VK-
2.1 Tpenen U HENMPEPHIBHOCTH U3ydeHue o
PEACI 1 Henpep Pl 1 0,5/0,51| 10,4 i Tectnposarue |12, VK-1.3
(GyHKIMU OTHOHN TIepeMeHHO JIUTEPaTypHI,
HWroro no pazaeny 0,5/0,5U( 10,4
3. JuddepenuansHoe
ucuncieHne (OYHKIMA OTHON |
MHOTHUX IIePEMEHHBIX
31 Omnpenenenue
NPOU3BOJHOM  (GYHKIMH B
touke. Jndpdepenunan, ero
Jludp beHtt CaMOCTOSTETbHOE VK-1.1. VK
T€OMETPHUECKHUI CMBICIT HBVaere PIP -1.1, YK-
T'eomerpuueckuit ul 1 0,5 15 i 1.2, VK-1.3
. JUTEPaTypBhl, TECTUPOBAHUE
MeXaHUYeCKUI CMBICIT
. BbnonHeHue PI'P
MPOU3BOTHOM. IpaBuna
T depeHIpoBaHNT u

Ta0JINIA IPON3BOIHBIX.




CaMOCTOSITENbHOE YK-1.1, VK-
3.2 ITpousBoaHbIC u
nuddepeHnnas BBICLIUX H3yAeHme 12, VK-1.3
JIUTEPaTypBI,
mopsigkoB.  OcH.  TeopeMbl 15 PI'P
JudhepeHIaIbHOro
HCYHCTICHHUSL. dopmyna
Teitnopa. Ilpasuino Jlonurans
3.3 IIpumeHeHue BeInoHeHne PT'P VK-1.1, VK-
MIPOM3BOJHON H 1.2, VK-1.3
A eperimaa: PH 05 0,500,211 15 PIP
UCCIeOBaHUM (QYHKUUE |
BBIYHMCIICHUU TPUOIMKEHHBIX
3HaYCHU I
3.4 Tabdepermuposanse CaMOCTOSITENIbHOE VYK-1.1, VK-
OHII: noHATHE  YaCTHBIX H3yAeHHe 12, VK-1.3
JTUTEepaTypHl, - PTP
MIPOU3BO/IHBIX, IIOJIHOT'O 0,5 15
- TECTHPOBaHHE
muddepennana, 3KCTPEMyM
OHII, aeMeHTBI TEOpHUH OISt
Hroro no pazaeny 1 1/0,211 | 60
4. UVHrerpaibHOE  HUCUYHUCICHUE
(hYHKIIMY OJIHO# TEpEeMEHHO
YK-1.1, VK-
1.2, VK-1.3
4.1 TlepBooOpa3nas GHyHKIHS.
Heomnpenenennslii uHTErpan u CaMOCTOSITENIbHOE
€ro OCHOBHBIC  CBONCTBA. 05 6 U3y4yeHue - PI'P;
Tabmuua  HeompeneNeHHBIX ' JIUTEPaTypBI, - TECTHUPOBaHHE
HHTErpaJIoOB  OT OCHOBHBIX BbITIoJIHeHUE PT'P
9JIEMEHTapHBIX QYHKIHH
4.2  OCHOBHBIE  METOHIBI CaMOCTOSITEIIBHOE YK-1.1, VK-
UHTETpUpOBaHUs.  MeTobl U3y4YeHUE 1.2, VK-1.3
HEMOCPEACTBEHHOTO JIATEpaTyphl, - PI'P;
HUHTETPUPOBAHMSL. 0.5/04H) 6 - TECTUPOBaHUE
HuTterpupoBanne  3aMeHOM
TIEPEMEHHON U MO YacTsIM
BeInonHenue PI'P VK-1.1, VK-
4.3 OCHOBHEBIE METO/IbI . 1.2, YK-1.3
HWHTETPUPOBAHUS. 0,5 6 - PIP;
. - TECTHUPOBaHHE
Hurerpuposanue apobeit
4.4 OcCHOBHEIE METO/IbI CaMOCTOSITEJILHOE VK-1.1, VK-
HWHTETPUPOBAHUS. H3yueHHE 1.2, VK-1.3
Wuterpuposanue 05 6 JIUTEPATYPBI, - PT'P;
TPUTOHOMETPUYECKUX u ' - TECTHUPOBaHHE
UPPaLMOHANBHBIX
BBIPAXKCHHI
. BoinosiHeHue PI'P VK-1.1, VK-
4.5 OmipeneneHHBIA UHTETpall.
Dopmyna Herotona- - PIP: 12, VK-1.3
JletiOnua. CBolicTBa. 0,5 0,5 18 ’
- TECTHUPOBaHHE
Metoabl  MHTErpUpOBaHUS.
IIpunoxenus.
4.6 HecobGcrBennsie CaMOCTOSITENIbHOE YK-11, VK-
HUHTETPAJIBL. Ao6comoTHas 05 10 U3y4eHne - PT'P; 1.2, YK-13
CXOJIUMOCTb. [Ipuznaku ' JIUTEPATypBHI, - TECTHPOBaHHE
CXOJIMMOCTH. BbinostHeHue PT'P
Hroro no pazneny 2 1,5/0,41( 52




5. OOBIKHOBEHHBIE
JuddepeHanbHble ypaBHEHUS

51 OOBIKHOBEHHBIE

JuddepeHanbHbe

ypaBHenus (OAY): AY 1l-rou caM(I)diTy(ZéT;If:Hoe - PIP- VK-1.1, VK-
BBICIITHX nopsinkoB.| 1 [ 0,5 0,5 18 STepaTyphI ) TCCTHpOB,aHI/Ie 1.2, VK-1.3

OCHOBHBIE TNOHATHA, METOIBI
pemenusa.  Cucremsr 1Y
IEPBOIO MOPSIIKA.

BeIToaHeHUEe PI'P

HWroro no pazneny 0,5 0,5 18
6. [ToarotoBka K 3K3aMeHy
Pemenne THIOBBIX

NpHMEPOB | VK-1.1, VK-
6.1 Teopermaccxas 1 IIOJITOTOBKA K DK3aMeH 1.2, YK-1.3
MOATOTOBKA K SK3aMEHY

UTOTOBOMY

TECTHPOBAHHIO
Hroro no pazmeny
Hroro 3a cemectp 4 4/1,61 | 160,4 DK3aMeH

Hroro no aucrurinae 4 4/1,61 | 160,4 JK3aMEH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

1. Tpagunuonusie oOpa3zoBaTelibHble TexHoJoruu. OpraHuzaius 00pa30BaTEIbLHOIO
npouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTelis K CTYAEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE O0BSICHUTEILHO-MILTIOCTPATUBHBIX METOI0B OOyUCHHMS ). YueOHas
JESATENIbHOCTD CTYJI€HTa HOCUT B TAKUX YCIOBHSX, KaK IIPABUIIO, PEIIPOAYKTUBHBIN XapaKTep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — [IOCIENOBaTeIbHOE M3JIOKEHHE Marepuaja B
JTUCIUIIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE TPEUMYIIIECTBEHHO BEepOATbHBIMU CPEICTBAMHU.

- IPAKTHYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENbHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHONM 3aJaydl WM BBITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-TT03HABATEIbHYIO IS TEILHOCTh
TPYHIbl CTYEHTOB, HAMPABJICHHYIO HA BBIPAaOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LIeTeil U 3a/ad,
(GOpMYyIUPOBKY O0XXHMJIAEMBIX pPE3YJbTAaTOB, ONPEIACICHHUE IPUHLIMIIOB U METOJIUK PpEIICHUS
MOCTaBIICHHBIX 3a]1a4, IUTAHUPOBAHUE X0/1a PA0OTHI, TOUCK JOCTYIHBIX U ONTHUMAIILHBIX PECYPCOB,
MO3TAIIHYI0 PeATM3allMIo IJIaHa paboThl, IPE3EHTALMIO PE3YIbTATOB padOThI, UX OCMBICICHUE U
peduexcuro. [IpumensieTcs B OCHOBHOM JIJIsI IEPEX0/1a KOMIIETEHIIUU Ha YPOBEHbB BJIaJICHUSI.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBatenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K QopMmaTy HaydHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONPEJCIICHHE HAay4HOM IpoOJIeMBbl,
npeaMeTa U OO0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
TUIIOTE3bI, 0000IIeHNEe Pe3yIbTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpobOiieM). Pesymbrarom
ABIIIETCS yueOHas KapTa 110 MOAYIIO HaIlei 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpUYECKUI IPOEKT, IPEAITOIATAIOIIHAN B OTJINYUE OT IPEIBIAYLIET0, KOHEYHBII IPOIYKT
B CJIEYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKU 3HAYMMOMY «MATEMaTHUYECKOMY» COOBITHIO
(mpazmuuk umcia «[lu» U T.01.); «Marematudeckas» OTKphITKa (CBOero poja ydeOHas KapTa,
TOJILKO HE(OpMaJIbHO, KpacOYHO O0(hopMIIeHHAs; BUJIEOPOIHK «S Haydy Bac pemars ...» 1 T.1.

WHpopManoHHbIH TPOeKT — yueOHO-T03HABaTeNbHAs AEATEIbHOCTD C IPKO BBIPAKEHHOMN
3BPUCTHYECKOI HaIPaBIEHHOCTHIO (ITOMCK, OTOOp M cUcTeMaTu3alus nHGOpMalluu O KaKOM-TO
00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB ITPOEKTa C 3TOM MH(opMarueil, ee ananus u 0000IIeHue U,
HaKOHEIl, IPe3eHTalUs 10 MPAKTUIECKOMY MTPHIIOKEHHUIO).

4. "npopMalinoOHHO-KOMMYHUKAIITMOHHBIE 00pa3oBaTeNbHble TeXHOIOrUU. Opranu3anus
00pa30BaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEeLHMATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKHUX CpPEeACTB paboTel ¢ HH(popMmaiuerd (MHPOPMALMOHHYIO CpENy YHHBEpCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMxcst
[Ipencrasneno B mpunoxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOI aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas UTEpaTYypa:

1. [unayes B. C. Bricias maremaruka: yueOHuk / B.C. llunaueB. — MockBa: UHOPA-M,
2019. — 479 c. — (Bsicmee oopazoBanue). — ISBN 978-5-16-101787-6. - TekcT: 2JIeKTPOHHBIH.
— URL.: https://new.znanium.com/catalog/product/990716. — (nata oGpamienus: 03.06.2021). —
Pexxum nocryna: mo noarnucke.

2. Slumenes, JI. T. Boicias matematuka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
Hudpa-M, 2020. - 752 c. - (Beicuree oOpa3oBanue; bakanaspuar). - ISBN 978-5-369-01032-7. -
Tekcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/1056564 (nata obpaieHus:
03.06.2021). — Pesxxum focTyma: Mo momucKe.



https://new.znanium.com/catalog/product/990716
https://znanium.com/catalog/product/1056564

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. Maremaruka B mpuMepax | 3agadax: yue6. mocooue / O.M. Jlertspesa, JI.H. XXypoenko, I'.A.
Hukonogra, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UHOPA-M, 2019. — 372 ¢. — (Bricmiee
o0-pazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: snextponnsii. — URL:
https://new.znanium.com/catalog/product/989802 .— (mata o6paruenus: 03.06.2021). — Pesxxum
JIOCTYTIA: IO TIOJIITHCKE.

2. lllunaues B. C. 3agaunuk 1o Bhiciiel Mmatematuke: yued. mocooue / B.C. [llumaues. — 10-e
u3 ., crepeorurr. — MockBa: UH®PA-M, 2020. — 304 ¢. — (Bricmiee o6pa3zoBanue). - ISBN 978-
5-16-101831-6. — Texcr: AIIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (nmara oGpamienus: 03.06.2021). — Pexum
JOCTYTA: TIO TIOJIITUCKE.

B) MeToauyeckue ykazaHusi:

1. I'pauesa, JI.A. OnpeneneHHblii UHTErpai: METOAMUECKNUE yKa3aHUs Ui CTYJEHTOB —
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

2. I'pauesa, JI.A. DiiemeHTHI THHEHHON anreOpbl, BEKTOPHOH alreOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BITIO «MI'TY um. I'.'11. Hocosay, 2010 —
63 c.

3. Makcumenko, M.A. CoObITHs 1 BepoaTHOCTb. YacTh 2: MeTon. yKas. - MarHUTOropck:
'OV BITIO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

4. Masuenko, E.II. IlpousBognas wu auddepenuuman ¢ynkuun. [IpakTukym.-
Marnutoropck: 'OV BITIO «MI'TY um. I'.1. Hocosay, 2010. — 38 c.

5. Masuenko E.II. HccnenoBanue ¢ynkuuii u mocrtpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OV BITIO «MI'TY um. I'.1. HocoBay, 2011. —20 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue [10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
MS Windows 7
Professional (st 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 SeccpoaHo

Professional

7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO

FAR Manager cB000IHO pacrpoctpansemoe [10 0eCcCpOvHO

IIpogdeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Hassanue xypca CchUIKa

MexnynaponHas pedepatuBHas 06a3za naHubix mo yuctoi u|URL: https://scholar.google.ru/
npukiIaaHon Marematuke ZbMATH

MexnyHnaponHas 0a3za crpaBouHbix m3manuii mo Bcem|URL: http://window.edu.ru/
oTpaciisim 3HaHui SpringerReference

MexnyHnaponHas 0a3za  MOJHOTEKCTOBBIX  skypHasoB|https://dlib.eastview.com/
Springer Journals

MexnaynaponHas pedepatuBHas u  monHoTekcroBas|http://magtu.ru:8085/marcweb2/Defa

crpaBoyHasi 0a3a JaHHBIX HAYYHBIX H3TaHUH «SCOPUS) ult.asp

MexnyHaponHas HayKoMmeTpuueckas pedepaTuBHas W
NOJTHOTEKCTOBAs 0a3a JaHHBIX Hay4dHbIX u3nanuii «\Web of
science»

http://webofscience.com



https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/

DnexkTponHbie pecypesl ombamoreku MI'TY wum. I'.H.|http://scopus.com
Hocoga
OnexkTpoHHas 0aza mepuoanmdeckux u3ganuii East View|http://link.springer.com/
Information Services, OO0 «MIBUC»
WNudopmannonnas cucrema - Eamnoe okHo goctyma k|http://www.springer.com/references
WH()OpPMaIMOHHBIM pecypcam

http://zbmath.org/

[Touckosas cucrema Akagemus Google (Google Scholar)

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILITHHBI (MOLYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOYACT:

VY4eOHble ayUTOPUN [T IPOBEACHHS 3aHATHIA JIEKITUOHHOTO THIIA.

Jlocka, MyJIbTHMEIMIHBIC CPE/ICTBA XPAaHCHHUS, TIEPEIauu U MPEICTABICHUS HHPOPMAIINH.

Y4eOHbIe ayAUTOPUH JIJ1s IPOBEICHHS MPAKTUYECKUX 3aHATHH, TPYNITOBBIX U MHANBUYaTbHbBIX
KOHCYJIbTAIMi, TEKYIIETO KOHTPOJSI M IMPOMEXKYTOYHOH arrectanuu. Jlocka, MyIbTHMEIHIHHBIN
IPOEKTOP, 3KpaH, Komriekc MeToaqudeckux pa3paboTok (pa3gaTodyHoro Marepuaia U METOJUYECKUX
yKa3aHui) U\WJIK KOMILJIEKC TECTOBBIX 3aJaHHil Il MOJATOTOBKH M MPOBEACHHS MPOMEKYTOYHBIX U
PYOEKHBIX KOHTPOJICH.

[TomerneHus 1t CAMOCTOSTEILHON PabOThI yJanuxcsl.

[epconanbubie koMnbioTepsl ¢ nakerom MSOffice, Beixoqom B MHTEpHET M ¢ JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[Tomenienue it XpaHeHHs ¥ TPOPHIAKTUIECKOTO 00CITYy)KUBAaHUS y4eOHOTO 000PYI0BaHUSI.

HIkadpsr mist XpaHeHUsT y4eOHO-METOAMYECKONW JTOKYMEHTAIMU, Y4eOHOrOo O0OpYIOBaHHS U
y4eOHO-HATJISTHBIX TOCOOMIA.


http://scopus.com/
http://link.springer.com/
http://www.springer.com/references
http://zbmath.org/

MMPUJIO)KEHHE 1
YueOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSTEIbHOM PadoThl 00y4aroUXCs
[To mucummmuHe «Bpicmias MaTreMaTHKa» MPETyCMOTPEHA BHEAYAWTOPHAS CaMOCTOSTEIIbHAS
pabota obyuaromuxcs (BeimosHenue PI'P u pabora ¢ oOGpa3zoBareabHbIM MOPTAIOM BY3a).

Ilpumepnuie eapuanmeul pacuemno-zpagpuueckux pavbom (PI'P) u 6onpocoe 011 no02omosku K
3augume meopemuiecKoil Yacmu:

PI'P - pa3zgen «3aeMeHTHI JTHHEHHON aJred0pbl M1 AHAJIUTHYECKO reOMeTPUM B NMPHIIOKEHUSX K
NPHUKJIAAHBIM 3aa4aM J00bIBaIOLIEH POMBIILIICHHOCTH»

3ananme Nel. Ilpu pemieHuM cjexyouux 3aJa4, BOCHOJAb3YHTeCh OJHUM M3 NMPUKJIATHBIX
nakeroB (Mathcad, Microsoft Excel, WolframAlpha Mathematica win ap.).

Pe3yabTar opopMuTe B BU/Ie CKPMHIIOTOB CTPaHUI ¢ BbluncaeHusivu B Google lokymenTe
(MpPUILIMTE CCHLIKY MPENnoJaBaTe 0 UK B djleMeHTe «3alaHue» Ha 00pa30oBaTeIbHOM MopTaJie)
HJIM HA gocke Miro.

3anaqa 1 Haﬁz[I/ITe MIPOU3BECHNUE MATPHUI]

- 1 -1 5 1 1 3 3 0 —-4)Y(0 0 1
1) . —20,2){50 6j-—2,3)579-040, 4)
1 -2 5 -2 1 6 1 00
2 (4 ) O) 5) 5 6)(-2 3 6) 2 -1)(2 3 4
1 7 8 0 4) 0 3 1 -1 1)
3agayda 2. Beruucnure onpenenurenu
4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1) 0 O 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
3anaua 3. Jlana Mmatpuna A= 01 4 2 . Haiinute
1 0 2 -4
0 0 1
1) A12, 2) A24, 3) dEtA, 4) npuaymanTe caMOCTOATENIbHO ONPENEIUTeNb 6-Tr0 MopsaKa u

TAaKXC BBIYUCIUTE €T0.

3anaua 4. Haiigure oOpaTHbIe 17151 MaTPHULL

5 7 1 0 O 21 -34 52
1) [5 OJ’ 2) |2 5 -1}, 3) A=|-58 6.7 81
4 7 1 6.3 32 41

Y TIPOBEPUTH, UTO AA™ =E,

3anaya 5. Pemute cucreMy a) MaTpUYHBIM CITIOCOOOM U
6) o ¢popmynam Kpamepa.



X + 3y + 2z = -1,
3X + 2y + 52 = 6,
4x + 3y + z = L

3anaua 6. Pemmre cucrembl MeTogoM 'aycca, yKasbias B KaxXI0M ciydae panru matpun, 4 u

(Al B). B ogHOpOAHBIX cHcTeMax BHIMUIIUTE QYyHIAMEHTAIBHYIO CUCTEMY PELICHUI TaM, I7Ie OHa €CTb.

2x + 4y + 3z = 5 X + 7y — 3z = 14,
1 J-x + 2z = -3, 2.9 + 3y + 4z = 2
6x + 5y + z = 2L 2x + 8y + 23z = -4
X + 3y - 2z =5 X + 2y + z = 0
3.42x + b5y - 4z = 8, 4. i—-x + 3y + z = 0,
4x + 1ly - 8z = 3. 2Xx + 5y + 3z = 0.
3X, +5X, +6x;, —-4x,= 0,
3.4x+5.3y+6.12=9.2 4%, +7x, +10x;, -7x,= 0,
5. {6.4x+25y+81z=34 6. 2%, +3X,  2X, -X,= 0,
7.2X+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,
X, -8x, +7x,= 0.

3azlaqa 7. OHpe,Z[eJII/ITB THII U IIOCTPOUTH JIMHUIO HA IIJIOCKOCTHU M IIOBEPXHOCTH B IIPOCTPAHCTBE:
2 2
A) X° -9y +2x+18y+73:0,

B) 2x° +3y% —4x+6y—-7=0
B)y2 —4x-2y-3=0

I') Onpenenuth TUI HOBEPXHOCTH U TOCTPOUTD:
2 2 2 2 2 2

ez, Xy z

X2
1. 2=4-x%°. 94 5" 3.9 4 25 -4 9 4 25
2 2 2

_y .z

5. 9 4 25.6 X -Y'=Z

2 2

Yy z

o o T
32[,[[8.‘18. 8. HOCTpOI/ITe KPHUBYIO B ITIOJIAPHOU CUCTEME KOOPAUHAT 110 TOYKaM C IIarom A(D = g

p=4+2c0s2¢

3aganne Ne2 (KEHCOBBIE 3AJIAHUS)
1. TlpemnpusiTe BBIIYCKaeT M  BHJIOB M3ICIUA C MCIHONb30BaHWEM K BHIOB ChIpbsi. HopMer

pacxoia ChIpbsl JUIsl IPOM3BOJCTBA €AMHUIIBI MPOIYKIUU Ka)KIO0TO0 BHUJA JaHbl MATPULEH Amsxk.
CrouMoCTh eIWHHUIBI CHIphsl 3amana MaTpuieidl C. HaiiTw 3aTpaThl KaKIOro BHAA CHIPBS TPH
3aJJaHHOM IUIaHe BbIMycka Q M cymMMmapHbIe 3aTpaThl Ha chipbe. [IpencTaBUTh pe3ylbTaThl C
nomolsio Matpuil A, C, Q.

3701
A=|2 5 4 3] C=(@2 3 15 Q=(200 350 100).
0021
2. I/IMeeTCH n 0Tpacne171 HpOMBIHIHCHHOCTI/I, Kaxaasda Wunu3 KOTOpBIX HpOI/ISBO}II/IT CBOIO

MpoayKiuio. YacTe ee UJeT Ha BHYTPUIIPOU3BOJCTBEHHOE MOTpEeOJEHHE AAHHOM OTpacibio U
OpYTUMU OTpacisiMH, a apyras Y (KOHEYHbIH NpPOAYKT) MpeAHa3HadeHa [UIsl JUYHOTO H



obmecTBeHHOTO moTpednenus. [lycts x; — oOmmii (BamoBoii) 00beM MPOAYKIIUKA 1 —i OoTpaciu
(i=1,n); x j — 00beM NPOIYKIMH 1 —H OTpaci, MOTPEOIAEMON j —i OTPACIbIO B IPOLIECCE
npomssozctea (i = 1,n, j = 1,n).

B tabnune 3aman 6amaHc n  oTpaciieill MPOMBIIUICHHOCTH 32 HEKOTOPBIA IPOMEKYTOK
BpPEMCHH.
IlocTpouTs MaTpHIy NPAMBIX 3aTPaT A=(d;j)m<n, A€ @;j — KOIPOHUMEHTH MPAMBIX 3aTpat
(o MpOMYKIMM 1 —H OTpacid, WAYIMIMX Ha MPOU3BOACTBO CIUHHIIBI TPOTYKIIHA
OTpacim)

j —#
U BBIACHUTH, SIBIISIETCSA JIM OHA NPOAYKTUBHOM. HaiiTu maTpuily MOJHBIX 3arpart.
Haiitn X; — 00beM BaIOBOM MPOIYKIIMK KAKION OTPACIIH, €CITM KOHEUYHBIN MPOIYKT AOJKEH ObITh

Y;. Yka3zarbe He0OXOIUMBIiA TPOIIEHT YBEIMYCHHUS BaJOBOM IPOAYKIIMH MO KAXKIOW OTPACITH.

Otpacnu [otpebnenue Banogoii Koneunsrit

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

3. CDI/IpMa «Coro3» obecrieunBaeT AOCTAaBKYy BHUJACO- U AyAUOKACCET C LIeT]i»IpéX CKJIaa0B,
PACIIOJIOKCHHBIX B PA3HBIX TOYKAX Iropoaad, B YCTBIPC Mara3nHa. 3anac KacCCCT, UMCIOIIIUXCA Ha
CKJIaaax, 00BEMBI 3aKa30B Mara3uHoB U TapI/I(be Ha JOCTABKYy NPCACTABJICHBI B Ta6J'II/II_Ie.

Cxitaapl Mara3uHbl 3armachl,
Nel Ne2 | Ne3 | Ne4 TBIC.IIT.
Cxaag Nel 2 6 4 3 120
Ckiag Ne2 5 1 9 2 240
Cxuag Ne3 3 2 2 6 80
Cxiag Ne4 4 5 10| 3 60
3akasbl, Teic. miT. | 190 | 170 | 110 | 30

Onpenenute 00bEMBI IEPEBO30K, 0OecneunBaroe GupMe MUHUMANIbHBIE 3aTPATHI.

Bonpocsl k 3ammure:

1. Marpunesl. Buner matpun. [lelicTBus Hax MaTpULaMH.

2. Onpenenurens. OnpeneneHue, CBONCTBA ONPENETUTENS.

3. Hesbipoxnennas matpuna. ObpaTtHas matpuna. Panr matpuisl.

4. CucteMsbl IMHENHBIX ypaBHEHUH. OcHOBHBIE NOHATHA. CoBMecTHOCTE CJIAY.

5. PemieHne HEBBIPOKIEHHBIX JIMHEWHBIX cucTeM. Dopmynsl Kpamepa. MaTpudsslii METOA,.
6. Pelienue cucreM IMHEHHBIX ypaBHEHUN MeToaoM ['aycca.

7. CucreMbl TUHEHHBIX OJJHOPOJHBIX YpaBHEHUI.

8. YpaBHEHHUs NIPAMOM Ha IUIOCKOCTU. Y PaBHEHHUs IIJIOCKOCTH B IIPOCTPAHCTBE.

9. KpuBbsle 1 TOBEPXHOCTH BTOPOTO MOPSAKA.

PI'P — paznen «Mertoasl 1upepeHuINAIBHOIO HCHUCTCHUA (PYHKIMHM OTHOM M MHOTUX
NEPEMCHHBIX IIPHU PCIICHUH 3a/1a4 MNPUKJIIAAHOT0 XapaKTepa»

3apnanue Nel. Ilpu pemieHum 3aaad, BOCHOJb3YHTECh OAHMM M3 NPHKJIAIHBIX NAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica niau ap.).

Pe3yabTaT 0popMuTE B BUAE CKPHHILIOTOB CTPaHUIL ¢ BoluncjaeHussMu B Google lokymeHTe
(MpHILTIHTE CCHUIKY NMPENoAaBaTeJIIo0, B 3JIeMeHTe «3alaHie» Ha 00pa30BaTeJIbHOM NMOPTAJIe WIH
Ha gocke Miro)



1. Haiitu npousBoHbIe U 1U(depeHIanbl IEPBOTO MOPsIKa
1)y 7COS X

T Bx+1
2) y=(2+5x)*-3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiitn npou3BoHyto GyHKIMH, 3a1aHHON HESBHO e’ —5xe* —2xy +11=0.
3.Haiitu npousBoaHyto QyHKIMHU, 3aaHHON ITapaMeTpUUECKU {x =3cost -5,
y =4t +5.

4. HaifT npou3BOIHBIE TIEPBOTO Topsiaka GpyHKIMH Y = x*e®*.
x=3t-t°,
y =3t%;

o 2 o
6. Hanuumre ypaBHeHue KacaTenbHOH k mapabone ¥ = X" —4X + 2 B Touke ¢ abeuuccoit x, =0.

2
5. Haitnure ﬂ u d’y
dx dx?

byHKIHi: a) { 0) V= 5%,

[ToctpoiiTe rpaduk U KacaTeIbHYIO.
7. IocTpoiite rpadux nanHoi GpyHkuuu. Haiiaure Hanbonbliee 1 HaMMEHbIIee 3HaueHUs PyHKIMH Ha

sanannom otpeske: f(X)=2x°—6x*-18x+7, xe[-2;2].

y 1 y <
8. IlocTpoiite rpaduk PyHKIUN Y = 3 x® —2x°n uccnenyiiTe & Ha IKCTPEMYM.

9. Tloctpoiite rpaduk GYHKIIMN U YKaXKHUTE 110 rpaduKy €€ aCUMITOTHI:

10. IIpoBeanTe moaHOE UCCIE0BaHNE (YHKIIMH C TIOMOIIBIO TIOCTPOSHHOTO IPEIBAPUTEITHLHO

_1\2
rpadukay = (x 21) :
X

11. 3aBucumoOCTb IIyTH OT BPEMEHU MPHU NPSIMOJIMHEWHOM JIBUKEHUU TOUYKHU 33J]a€TCsl ypaBHEHUEM

_ 1., 2
S= gt +2t°-3,r1e S —uyTth BM,a t — Bpewms B ¢. Beramcnnre ee CKOpocTh U yCKOpEHHE B

MOMEHT BpeMeHu t =4C.
DOYHKIHMN HECKOJbKHUX NepeMeHHbIX:

In(l— — yz)

1. [Toctpouts PpyHKIIMIO, BEISICHUTH €€ 0071aCTh ONpeaesieHuss Z = ﬁ
Y

2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOJIHBIX (YHKIUH B 33JaHHOM TOYKE:
1

A) z=x' (11) B) z=In{Vx +y) 1),

2
3. Haiitu Z_LZJ ,ecim U=Xy+Sin(x+Yy).
X

4. Beraucnnts npubmmkéumo +/5-e%% +2,03% .

5. IocTpouTs moBepxXHOCTS. Haiiti sxcTpeMyMbl yHKIHE  Z = X* + 2y° —4X — 6y + 2.

6. HaiiTi sKcTpemManbHOe 3HaueHne QyHKIul Z = 2X+ Y —Yy> —X° npu ycnosun X+ 2y =1,
7. Haiitn HanGombiee 3HaueHUe QyHKIMHU B 331aHHOM 001aCTH:
x>0 X+2y<1

A) z=x-2y+5 y>0 B) z:In(x2+y2) x>0
X+y<L y>0.



3aganue No2 (KEMCOBBIE 3ATAHUS nas rpynm)
1. 3aBox BbIMycKaeT cMuevHble KOpoOKH. Pacxo/ipl Ha MPOM3BOACTBO OIHOTO KOpoOka 1 py0, a neHa

nponaxu paBHa S5 py0. CKOJBKO HYXHO TPOM3BOIAUTH KOPOOKOB, 4YTOOBI MPUOBLIL ObliIa
HauOOJIbIIEH, ecnu t pabOTHUKOB 3aBoja MOKET IPOU3BOIUTH B
mecsiy N=—(t—10)?+500 kopo6KoB.

Pacxoipl Ha TPOM3BOACTBO Y aBTOMOOMIEH coctaBistor Q=0,5y?+y+7 MUIIIMOHOB pyOnell B
Mmecst. Ecnu mponmaBaTh KaxkIblid aBTOMOOWIBL 3a S ThICSIY pyOsieid, TO TpH TPOJAXKE BCEX
MIPOU3BE/ICHHBIX 32 MECSII] aBTOMOOMIIEH 3aBOJ] HOJTYUYUT A0X0] S*Yy, a 3apaboTaeT Ha 3TOM NpUOBLIb
(moxomel MUHYC pacxombl) - Sxy—Q. Kakyio HauMEHBIIYIO IIEHY MPOJaXXH S HYKHO yCTaHOBHUTD,
9TO0BI 32 3 MecsIla 3aBOJI MOTYIHII TPUOBLIE 75 MILTHOHOB PyOIIeii?

B nByx o0nactsix ectb 1mo 20 pabounx, KaXKAblil U3 KOTOPBIX TOTOB TPYAUTHCS 110 10 4acoB B CyTKH
Ha J00bIYe ATIOMHUHUS WIM HUKENsA. B mepBoit obnactu ogun pabounit 3a yac nobsiBaet 0,2 Kr
amoMuHus uin 0,2 kr HuKens. Bo Bropoii o0macTy [uist JOOBIYM X KT aIFOMUHHUS B JICHb TpeOyeTcs
X? 4eloBEK0-4acoB TPy, a Ul J0OBIUM y KT HUKENs B JIeHb TpebyeTcs y> ueloBeKo-4acoB TPYy/a.
O6e o0mactd MOCTaBISIIOT OOOBITHIA METalsl Ha 3aBOJA, TA€ AJ HYXA HIPOMBIIUIEHHOCTH
MIPOU3BOJIUTCS CIUIAB ATFOMUHUS U HUKEIIS, B KOTOPOM Ha | KT aJIFOMUHUSI IPUXOTUTCS | KT HUKETIS.
[Tpu 5TOM 00acTu AOTrOBapUBAIOTCSA MEXY OO0 BeCTU JOOBIYY METAJIIOB TaK, YTOOBI 3aBOJ MOT
MIPOU3BECTH HAHOOJIbIIIEE KOMMYECTBO CcriiaBa. CKOJIBKO KMJIOIPAaMMOB CIUIaBa MPU TAKUX YCIOBUAX
€KEIHEBHO CMOJKET IPOU3BECTH 3aBOJ?

(UcTounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego _naimenshego
znacheniya_velichiny/page-2 © shkolkovo.net)

Pemuts I‘pa(bI/I‘leCKI/IM METOAOM 3aavy Ha HAXOKACHNEC OIITUMAJIbHOI'O 3HAYCHU A (bYHKI_II/II/I (nnaHa

NOOBIYY TOJIE3HBIX UCKOMAEMBIX):
Z=2X,+X, —> min

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

5. 3amana Ta0nuIa 3HAYCHUH X W Y W yKa3aH BUJ 3aBUCUMOCTH f (x,a,b) =ax’ +b. Haiinure

napameTpsl a u D, UCIONBb3ysl METO/I HAMMEHBIIHMX KBAPATOB.

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

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

Bonpocsl k 3ammure:

1.
2.

ITocnenoBarenpHOCTE. IIpenen mocienoBaTeaIbHOCTH.

@ynkiusa. Crnocobsl 3amanusa. O6nacte omnpeneneHus. OCHOBHbIE 3JeMEHTapHbIe (YHKLUHU, HUX
CBOMCTBa, rpauKH.

IIpenen ¢pynkuuu B Touke. [lpenen pynkuuu B 6eckoneqHocT. OTHOCTOPOHHUE MPEJIEIbI.
beckoneuHo Maiible ¥ 6ecKOHEUHO OoJbIIMe (QYHKIUH, CBSI3b MeK Ty HUMHU. CBOIICTBa GECKOHEUHO
MaJIbIX (PYHKLUH.

Teopewmsl o penenax. PackpriTre HeonpeaeneHHOCTeN. 3amedareabHble IPEIEIbl.


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

10.
11.

12.

13.
14,

15.
16.
17.
18.

19.
20.

21.
22.

23.
24.

25.
26.
217.
28.

CpaBHeHHE OECKOHEYHO MabIX (QYHKIUH. DKBHBAJCHTHbIE OECKOHEUHO Maiible (YHKIUH U

OCHOBHBIE TeOpeMbl 0 HUX. [I[prMeHeHne K BEIUMCICHHIO PEEIOB.

HenpepbiBHOCTh QyHKIIMH B TOuke. TOUKM pa3pbiBa U UX KIACCH(PUKAIHSL.

OcHoBHbIE TEOpPEMbI 0 HENPEPBIBHBIX PyHKIMSIX. CBOICTBa PYHKLIMN HENPEPBHIBHBIX HAa OTPE3KE.

[TpousBoHast GYHKINH, €€ TEOMETPUUYCCKUN 1 PU3NICCKUIT CMBICIL.

VYpaBHeHHsI KacaTeabHOM U HOpManu K KpuBoi. JJuddepenimpyemMocts GyHKIIUU B TOUKE.

[TpousBomHAas CyMMBI, Pa3HOCTH, POU3BEAEHUS, YacTHOTO (DyHKIMH. [Ipon3BoHAS CIIOKHOU U

oOpaTHO# (yHKITUH.

HuddepennrpoBanne HESBHBIX U TMapaMETPUUECKH 33JaHHBIX (QyHKUui. Jlorapupmudeckoe

muddepeHnmrpoBanue.

[Tpon3BoiHbIE BBICHINX MOPSIKOB.

Hubdepennman ¢ynknuu. ['eomerpuueckuit cmpicn auddepennurana. OCHOBHBIE TEOPEMBI O

muddepeHnuanax.

[Ipumenenue muddepennrana Kk mpruOIMKECHHBIM BIYUCICHHUSM.

OcHoBHable TeopeMbl nuddepennmanpHoro ucuncnenus: Pomrs, Jlarparxka u Kommu.

[IpaBuno Jlonurans.

VYcnoBusi MOHOTOHHOCTH (yHKIMUA. OKCTpeMyMmbl ¢yHKuuid. HeoOxommmoe M JgocTaTodHOe

yCIOBUS IKCTpeMyMa (PYHKITHH.

HauGomnbiiee n HanMeHbIee 3HaYCHUS (DYHKIIUN Ha OTPE3Ke.

Brinmykiiocts rpaduka dynkuuu. Touku nepern6a. Heo6xoaumoe u JOCTaTOYHOE YCIOBHS TOUYEK

neperuoa.

AcuMnToThI rpaduka GyHKIUH.

Omnpenenenre (QYHKIUM HECKOJNBKUX NepeMeHHbIX. OOmacTh onpeneneHus. 3aMKHYThIE H
OTKpbITHIE 001acTu. CriocoObl 3a1aHusl.

YacTHble MPOU3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, IX T€OMETPHUYECKHIA CMBICIL.

HuddepenuupyeMocTs W MONHBIA AuddepeHunan (GYHKIHUM HECKOJIbKUX IMEPEMEHHBIX.
[Tpumenenne noaHoro auddepeHnuana K mpuOIMKEHHBIM BEIYUCICHHSIM.

HuddepenurpoBanne HessBHOW (PYHKIIMU HECKOIBKUX NEPEMEHHBIX.

OkcTpeMyM (pyHKIMHU ABYX nepeMeHHbIX. Heo0XoanmMble 1 10CTaTOUHbIE YCIOBUS AKCTpEMyMa.

VY croBHbIN 3KCTpeMyM (DYHKIIMM JBYX ITEPEMEHHBIX.

Haubonbiiee u HanMeHblee 3HaUeHNUs QYHKIUU B 3aMKHYTOH 00JIacTH.

PI'P - pa3gen «MeToabl HHTErPAaJIbHOI0 HCYMCICHUS NIPH PELICHUH NMPUKJIAAHBIX 321249

3ajanue: Npu pelIeHUH 32124, BOCNOJb3YiiTeCh OJHUM M3 NPUKJIAAHBIX nakeToB (Mathcad,

Microsoft Excel, WolframAlpha Mathematica wan ap.).

PesyanaT 0(1)0le/ITe B BUJAC CKPUHIIOTOB CTPAHUI ¢ BBIYUCJICHUAMMU B Google I[OKyMeHTe

(mpUILIKTE CCHUIKY MPenoaaBaTeJiio, B djieMeHTe «3alaHue» Ha 00pa30BaTe/IbHOM MOPTAaJie HIH
Ha gocke Miro)

1). Beiuncautb HeonpeaeieHHbIE HHTErpaibl

3 4

- d
(B e Emapgp
tg X=6,, . 2x -1
—0OX / X 4 X
J' 4X+3 J- dx J dx
8. (x- 2)3 Ixe 10, X +1)’ 11. Ix +x +24/x
12, cosxsin®x’ 13 = (X+DVX* +2x-1.



2) BeruucauTh ONpeeeHHbIE HHTETPAJIb

2_
1. _[(x +—)dx 2. Ilnsm xdx 3. J‘ﬁd IX4—2X2+5dx
1 x* +7x% +8 1 X +8x°+9

3). Beruncauts mwiomaap GUrypsl, OrpaHHYEHHON THHASIMHU
2
1) X—y= 4, y© =

r =Ccos2p, OSgoSZ
2) 6

x =2cost
3) y=o6sint; y=3(y=3).
4). BBIYMCIUTD JUIMHY AYTH KPUBOM, 3alaHHON YpaBHEHHUEM

1) y=Inux, V3<x<i15.

2) P= 3e**, —m/2<@p<7x/2
x =e'(cost +sint),
3) (x=¢'(cost—sint), wl2<t<.

5). Berunciautb 00beM Tella, 00pa30BaHHOTO BpalieHrHeM BOKpyT ocu Oy GUrypsl, orpaHu4eHHON
rpadukamu GyHKmEi X = 3-y° , X= y*+1
Bonpocsl k 3ammure:
1. TlonsiTHe HeOMpeNeNeHHOTO HHTErpaja, ero cBoiicTBa. TabOnuila OCHOBHBIX HEOMpEeNIEHHBIX
MHTETPAJIOB.

MeTo bl UHTErPUPOBAHUS PA3IMUHBIX KJIACCOB (DYHKIUH.
Omnpenernenne ONMpeaesieHHOT0 HHTETpaia, €ro CBOMCTBA, FTEOMETPUIECCKUN M (PU3HMUECKUI CMBICI.
Brruncnenue onpenenennoro unterpana. ®opmyna Herotona-JleitOnuna.
[IpunokeHus ONpeAeIEeHHOrO HHTErpaa.
Heco6cTBeHHBIE MHTETPAIIBI.

© gk~ wn

PI'P - paznen «/Indpepennuaibubie ypaBHEHU»

3aaHue: Npu pelIeHHN 3a/1a4, BOCIOJIBL3YiiTeCh OAHUM H3 NPUKJIaAHBIX nakeroB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica wau ap.).

PesyabTaT opopMuTe B BH/Ie CKPHHIIOTOB CTPAHMI ¢ BbIYHCaAeHUusiMU B Google [lokymenTe
(MpMILIUTE CCHUIKY NPeNnoAaBaTelIio, B 3jleMeHTe «3alaHne» Ha 00pa3oBaTe/IbHOM NMOPTaJie WJIH
Ha gocke Miro)

1. Haiitu o6muit nHTerpan uian oduiee peuieHre auddepeHnnaibHOro ypaBHeH!s IepBoro nopsiaka (B
npuMepax r), 1) pemuTs 3a1auy Komn):

. X2 +2xy—-5y?
y— y -5y

1) V4-x2y'+xy?+x=0, 2) 20xdx—3ydy=3x’ydy—5xy’dx, 3) 2x2 —Bxy

"—yCcosXx =sin 2X ! = xy?
4){3/ y 5 {xy +y=Xxy 6) ldx—xyﬂdy:o.

y(0)=-1 y@ =1 ' X2

2. Haiitu o6miee pemenue nuddepeHImaibHOTO YpaBHEHHS:
1) y"xInx=y",2) A+x>)y"+2xy’ =12x>.

y" =2sin® ycosy
T, .

y() =5 D=1

4. Haiitu o6Gree pemenue auddepeHnnanbHOT0 ypaBHEHHS (M €CIIA 3a1aH0- PeInTh 3a1ady Komm):

3. Haiitu pemenue 3anaun Kommu:



7)

1) y"—2y +y=xe* 2) y"+ 4y’ +5y = x?
3) ¥ —4y"+5y'=6x"+2x-5, 4) y"'+2y"-3y'=(Bx+6)e",
5) y'—4y'+4y=e®(cosx+3sinx), 6) y" —64y =128c0s8x —64e®,
y"+y=1/sinx 3 2
8) y'= ,y(0) =3.
{y(ﬂ/2)=1,y’(7r/2):7r/2 ) Y=y y0)

5. Pemure cucremy 1Y nepBoro nopsiika 1Bymsl cioco0amu - OACTaHOBKH U METOJIOM Diliiepa

y'=2x-5y+¢'

X'=y—-6x+e™

Bonpocs! k 3ammTe:

1.

© oo No kLD

Huddepenunanbuple  ypaBHEHHs:  OCHOBHBIE — MOHATHS.  3aJadyd,  NPHUBOASIIINE K
muddepeHInaTbHBIM YPaBHCHHSM.

Teopema cymiecTBOBaHUS M €MHCTBEHHOCTH PEIICHHUS TP PepeHIINATHLHOTO YPaBHEHHUS.
VYpaBHEHUS € pa3IeNAIOLUMUCS IEPEMEHHBIMH.

Onuoponusie tuddepennnanbupie ypaBHeHus | mopsiaka.

JInneiinble ypaBHeHus. Y paBHeHUs bepHyiuim.

YpaBHeHHE B MOTHBIX U PepeHIratax.

JuddepenunanbHple ypaBHEHHS BBICIINX HOPSIIKOB: OCHOBHBIE TOHATHS.

VYpaBHEHUSI, JOMYCKAIOLUE TOHUKEHHUE MTOPSIKA.

JIuneitnsle auddepeHLnanbHbIE YpaBHEHMs BBICIIUMX MOPAAKOB. JIMHeHHbIe OJHOPOJHBIE
middepeHranbHble YpaBHEHHS 2, N-TO TOPSIKOB.

. Muterpuposanue JIOY ¢ noctosHHBIMU KO3 QULIIEHTAMHU.
11.
12.
13.
14.

Jluneitapie HeogHOpoaubie JIY. CtpykTypa obmero pemenus JIHY.

Meton Bapranuy Ipor3BOJIbHBIX IOCTOSHHBIX.

Wuterpuposanue JIHAY ¢ mocTosHHBIMU KO3 PHUIIMEHTAMU U IPABOX YaCThHIO CIIEIHATIEHOTO BH/IA.
Cuctemsl qudpepeHnnanbHbIX ypaBHeHHH. Teopema cyiiecTBOBaHNS U €IMHCTBEHHOCTHU PEILIeHHS.
MeTtoa UCKITI0UEeHHUS ISl PEIIEHUsI HOPMaJIbHBIX CUCTEM U] PepeHInanbHbIX YPaBHEHUH.



IMPUJIO’)KEHUE 2

OueHo4HBbIEe CpeCTBA A5 NPOBeIeHUs IPOMEKYTOUYHOMH aTTecTAlMN
a) [lnanupyemMpble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA 1JI1 IPOBeAeHUs
NMPOMEKYTOYHOM aTTECTAMHU:

uHpopmManuen u3
Pa3HbIX UICTOYHHKOB,
orpesenseT npooems! B
nH(pOopMaIuy,
HEOO0XOIUMOM 115t
penieHns mpoOIeMHOMN
CUTYyaIlUuH, 1
MPOEKTHPYET
MPOLIECCHI 110 UX

YCTPAHEHUIO

Kon Nunukarop
UHAUKAT JOCTUKEHUS OreHOYHBIE CpeICTBa
opa KOMIIETEHIINH
YK-1 Cnoco6eH ocyniecTBISITD KPUTHYECKHH aHAIH3 MPOOJIeMHBIX CUTYallMii HA OCHOBE
CHCTEMHOTI0 NOIX0/14, BbIPA0AThIBATH CTPATEIMIO 1eHCTBHIT
VK-1.1 | Aranu3upyer - Pacuerno-rpaduueckue padotrer (PI'P) mo pasmemam kypca
pOOIEMHYIO (npumepnsiit Bapuant PI'P npencrasnen B [lpunoxxenun 1).
CUTYAIHIO KaK
CUCTEMY, BBIABIIAA €€ | - Bompochl [uist caMONPOBEPKM M NMOATOTOBKM K 3amure PI'P
COCTAaBJIAIOLINE U (npencrasinensl B [Ipunoxennn 1):
CBS3M MEXJy HUMU | 1. DOpMyIUpPOBKHM OCHOBHBIX TEOpPEM (CBOMCTB, INPU3HAKOB
U3y4aeMbIX MOHATHHA, HEOOXOIUMBIE U JOCTATOUHBIE YCIOBHS) B
M3Yy4aeMbIX pa3jenax Kypca,
2. Metoasl  pacKpbITHS  HEONPENETICHHOCTEH, BBIACHEHMS
HENpPEPHIBHOCTU (QYHKIIMH OAHON IIEPEMEHHOM,
3. AropuT™ NpuOIMKEHHOTO BBIYMCICHUS QYHKIIUN C TOMOILBIO
middepeHnrana; HanmucaHWs ypPaBHEHUS KacaTeJbHOW MPSIMON
(TuTocKOCTH).
4. AropyUTM TMOJTHOTO MCCIIEIOBAHUS (DYHKITUH.
5. AITOpUTM HaXO0XJEHUs 3KCTpeMyMa (QYHKIIMU OHON U MHOTUX
[IEPEMEHHBIX.
6. MeToabl BBIICHEHUS KJIACCOB MHTErpUpPYeMBIX (YHKIMHA, a
TaK)Xe METObl HHTEIPUPOBAHHUS OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE TIPUJIOKEHUS ONPENEICHHBIX UHTErPAJIOB.
8. CriocoOb! BBISICHEHUS CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
- IIpeacraButh 0030p cepBHUCOB, LUPPOBHIX MHCTPYMEHTOB IS
BHU3yaJM3alluy, U3Y4YEHHs CBOMCTB, aHAJIM3a NMPHUKIAJHBIX 3a71ad,
pelaeMbIX CpeACcTBaMM JIMHEWHOM anreOpbl 1 MaTeMaTHYECKOT O
aHaJIn3a
— pe3ynbTar (CKPUHIIOTHI WX ...7) MPEICTAaBUTh KaK OTBET Ha
3aganue B Moodle, nim B Google nokymenTe, nim Ha jocke Miro.
VK-1.2 | Kpurnueckn .
J—— Ilpumepnuiii 6apuanm 3a0anus:
HaJIEKHOCTD
HCTOYHUKOB 1) U3yunts (y3HaTh) BO3MOKHOCTH CEPBUCOB, IU(PPOBBIX
uHpopmanuu, HHCTPYMCHTOB
paGoTaer ¢ 1.1. nns BU3yanu3aiuu, aHajiu3a MPUKIAIHBIX 33a/1a4, PEIIaeMbIX
MPOTHUBOPEUNBON CpeACTBaMU JIMHEHHOM 1 BEKTOPHOH anreOpsl (Harp.,

TpaHCIIOPTHOM 3aaauu, 3aaa4yu JII1 — rpadguueckuii meron),

1.2. 115 BU3yanu3alny, U3y4eHusl CBOMCTB KPUBBIX U
noBepxHocTel 2-ro nopsaaka (Hamp., WolframAlpha u np.)

1.3. 1 T.1. (B KaXA0M paszjiene Kypca — Ui peleHUst KOHKPETHBIX
MEXIUCUUIITMHAPHBIX MPUKIIAHBIX 3aa4)

2) Pe3ynbTat (CKpUHIIOTHI HJIH ...7) PEACTaBUTh KaK OTBET Ha
3amanne B Moodle, nin B Google nokymeHTe, win Ha TOCKe
Miro..




CUTYyalluu Ha OCHOBE
CUCTEMHOTI'O U
MEXIUCLUIITIMHAPHO
IO NOAXOA0B; CTPOUT
CLEHapuu
peann3anuu
CTpATETHH,
onpeaenss
BO3MOJKHBIE PUCKH U
npenasaras ImyTH UxX
yCTpaHEHUS

Kon Nunukarop
WHAKAT JOCTUKCHHUS OLICHOYHbIE CPE/ICTBA
opa KOMIICTCHINH
VYK-1.3 | Pa3paGaTbiBaer u Ilpumepnvie 3a0anusn
COJIepKATEIBHO 3apanue 1. g npousBoacTBa AByX BUAOB u3aenuid A u B
apryMEHTHPYET UCIOJIB3YeTCsl TPU THIIA TEXHOJIOTHYECKOro obopymoBanus. Ha
CTpPATETHIO PELICHHUS | IPOM3BOJCTBO €AMHUIIBI M3ENUs A HCTIONb3yeTcs 3 yaca paboThl
poOJIeMHOMN obopynoBaHus IepBOro Buaa, 4 yaca pabOThl 00OpPYIOBaHUS

BTOPOTO BUAA M 5 YacoB yaca pabOThl 00OPYJOBAaHUS TPETHETO
Buaa. Jlnga enuHuubl uznenuss B — ucnone3yercs 6, 3 u 2 yaca
COOTBETCTBEHHO.

CyliecTByIOT OrpaHHuYEHHs Ha HCIIOJIb30BaHHE OOOPYIOBAHUS
nepsoro Buga — 102 wyaca B Mecsl, Ha UCIOJIb30BaHUE
o0opynoBanusi BTOporo Buaa — 91 wyac B Mecsin U Ha
WCIIOJIb30BaHUE 00OpyIoBaHMsS TpeThero Buaa — 105 gacoB B
MecCHIII.

ena peanuszanuu €IUHUIBI TOTOBOTO M3ACIUS A COCTaBisieT 7
y.e., u3nenusa B -9 y.e.

CocraBbTe M1aH NPOU3BOACTBA U3nennil A u B Ha mecs,
o0ecrneunBaroIIUi MaKCUMaJIbHYIO BBIPYUKY OT X peau3aluu.
Pemuth 3a1a4y ¢ nomoripio cpeacts MS Excel.

. BoisicHuTB, Bpemsi paboThl Kakoro 000pyJOBaHUS HCUEPIIAHO HE
MOJIHOCThIO, B KakKWX TMpeAeNaXx MOXKET MEHAThCA Bpems
UCIIOJIb30BAaHUSl BCEX TpeX BUIOB OOOPYAOBAaHUS, 4YTO ObI
«LIEHHOCTBY 3TOT'0 Pecypca OCTaBallach MPEKHEH.

B kakux npezaenax MOXHO U3MEHATH LIEHbI TOTOBBIX POAYKTOB A
u B, 4To ObI m1aH UX TPOU3BOJICTBA OCTAJICS MPEKHUM.
[IpoBeputh 1E1€CO00pPa3HOCTh BBEACHMS B IJIaH IPOU3BOJCTBA
emte ogHoro n3aenus C, ¢ 3aTpaTaMy Ha €IMHUILY IPOLYKIUH 2, 3,
5 vacoB paboThl 00OpYyIOBaHUS MEPBOrO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CJIM 1IEHA PEAIM3allii COCTaBUT 8 y.e.
3aganue 2. Pemiuth TpaHCIIOPTHYIO 3ajauy 10 MEPEBO3KE MeCKa C
TPEX KapbepoB Ha 4YETHIPE CTPOUTENbHBIE IIOUIANKH. B neHb
Kaxapld kapbep npousBoauT 120, 80 u 100 ToHH mecka, Ha
cTpoitruiomanku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.

N3BecTHBI paccTosHUA MEXAy 3aBOJAAaMM M IUIOLIAJIKAaMU B
KWIOMETpax:

7 4 15 9

11 2 7 3

4 5 12 8

Onpenenutb ONTUMAIbHBIN TUIaH MEPEBO30K, MUHUMH3UPYIOIIHMA
00NN KUITOMETPaKk ePEeBO30K.

3ananue 3. [Ipu MOCTpOEHNH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUN Ha/IE)KHOCTH COOPYKEHUS, CTYIEHTBI
CTPOMOTpsiia CTOJIKHYJIMCh C PEIIEHUEM CIIETYIOIIEH 3a/1aun:
Tpoc, noaBemIEHHBIN 3a 1Ba KOHIIAa HA OIMHAKOBOM BBICOTE,
uMeeT GpopMmy Ayru napadossl. PaccTosHue Mexny TouKkaMu
KperuieHus paBHo 24 M. ['myObuna nporuba Tpoca Ha pacCTOSIHUN
3 M oT ToukH kperyieHus paBHa 40 cm. OnpenenuTs riIyouHy
nporuba Tpoca rnocepeinHe MexX 1y KperIeHUsIMH.

0) Ilopsinok nmpoBeneHnsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHUH OLICHUBAHMS:




2. [IpoBeaeHusi MPOMeKYTOYHOM aTTeCTANMHU

[TpomexyTouHas arrecranus Mo JUCHUILUIMHE «BpIciias mareMaruka» MpOBOAUTCS B (opme
9K3aMEHAa W BKIIIOYAET TEOPETUYECKUE BOIPOCHI, IO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS
O6y‘13,IOH.IHMPIC51 3HaHHﬁ, U MPAKTUYCCKHUC 3aJlaHus, BbIABJIAIOIINC CTCICHBb C(l)OpMI/IpOBaHHOCTI/I
YMEHHI U BIaJICHUI, TPOBOAUTCA B (hOpMe HK3aMeHa.

DK3aMeH N0 JaHHOM JUCHUIUIMHE TPOBOJAUTCS B YCTHON (hOpMeE MO SK3aMEHAITMOHHBIM OHJIeTaM,
KKl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJTHO MPAKTUUYECKOE 3aJaHHE.

IToxa3aTeu U KpUTEPUH OLCHUBAHUS IK3aMEHA:

— Ha OIICHKY «OTJHYHO» — OOYYaromMHCs JAEMOHCTPUPYET BBICOKHH YpOBEHb C(HOPMUPOBAHHOCTU
komnereHiun YK-1, BcecTopoHHee, cucreMaTHyeckoe U TIJIyOOKOoe 3HaHMe ydyeOHOro marepuana,
CBOOO/THO BBITIOJHSET MPAKTHUECKUE 3aJaHHs, CBOOOIHO OTIEPUPYET 3HAHUAMHU, YMEHUSIMH, IPUMEHSET
UX B CUTYallUsX MOBBILIEHHOM CI0KHOCTH.

— Ha OIICHKY «XO0pOolI0» — OOYyYaromMHCs NEMOHCTPUPYET CPEAHUN YPOBEHb C(HOPMHUPOBAHHOCTU
komnereHMH YK-1: OCHOBHBIE 3HaHMSI, YMEHHSI OCBOEHBI, HO JIOIIYCKAIOTCSl HE3HAUUTENbHbIE OLIHMOKH,
HETOYHOCTH, 3aTPYIHEHUS MPU aHATUTUYECKUX OIepalusaX, MepeHoce 3HAHUM U YMEHHI Ha HOBBIE,
HECTaHJAPTHbHIC CUTYAIUH.

— Ha OLEHKY «YyIOBJETBOPHUTEJbHO» — OO0ydJaroluiics JEMOHCTPUPYET IIOPOTOBBIH YPOBEHD
copmupoBaHHOCTH KomreTeHIMH YK-1: B X0/le KOHTPOJIbHBIX MEPONPUATHH OMYCKAtOTCs OLIHMOKH,
MIPOSABIIIETCS. OTCYTCTBHUE OTJIEJIbHBIX 3HAaHUM, YMEHHH, HaBBIKOB, OOYYalOLIUMHCS MCIBITHIBAET
3HAYUTENbHbIE 3aTPYIAHEHUS MIPU ONEPUPOBAHUYU 3HAHUSAMHU U YMEHHMSIMU IIPU MX MEPEHOCE Ha HOBBIE
CUTYalUH.

— Ha OLEHKY «HEyAOBJIETBOPHTEJIbHO»— OOydaroluiica IeMOHCTpupyeT 3HaHMi He Oonee 20%
TEOPETUYECKOr0  Marepuaa, JIOIMYCKAaeT CYyLIEeCTBEHHblE OIIMOKHM, HE MOXET I0Ka3aTb
MHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MTPOCTHIX 33au UM HE MOXKET II0Ka3aTh 3HAHUSI Jja’Ke Ha YPOBHE
BOCIIPOU3BEICHUSI U 00BSICHEHUS UH(OPMALIHH.



