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JIner akTyanu3anuu padodeil NporpaMmmbl

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roj1y Ha 3acefnanuu Kadeapsl [lpukinamHoil MaTeMaTHKU U HHOPMATUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3BekoB

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2023 - 2024
ydeOHOM ToJ1y Ha 3acenannu kagenpsl [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

IIporokom ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHHOPMATUKH

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKIagHON MaTEMATHKH U HH)OPMATHKH

IIporokom ot 20 . Ne
3aB. kadenpoit 10.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u oqoopena s peanusanuu B 2026 - 2027
yueOHOM Tojy Ha 3aceganuu kagenpsl [IpukinanHoil MaTeMaTHKU U HHPOPMATHKU

IIporokomor 20 . Ne

3aB. xadenpoii I0.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4ueOHOM Toly Ha 3acefanuu kadeapel [IpuknagHoil MaTeMaTuky U HHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BeKoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4ueOHOM To/ly Ha 3acefqanuu kadeapsl [IpuknagHoil MaTeMaTuky U HHHOPMATHKU

IIporokomor 20 . Ne

3aB. kadeapoii 10.A. U3Bexos




1 Ilesin ocBOEHMSI TN CHUTITIHHBI (MOYJIs1)

[lensimu ocBoeHHS AUCUMIUIUHBI «MaremaTHKa» SBISETCS TMPUBUTHE HAaBBIKOB
WCIIONBb30BaHUSI MATEMaTUYECKHX METOJIOB HCCIEIOBAaHUS M OCHOB MaTeMaTU4eCKOro
MOJIETTUpOBaHusl B Oyaymied mnpodeccuu M0 WHKEHEPHOMY OOECIEUeHHIO JesTeIbHOCTH
YeloBeKa B HeIpax 3eMJIH MPH AKCILTyaTAllMOHHON pasBeliKe, J0ObIYe U mepepadoTKe TBEPABIX
MOJIE3HBIX HCKONAEMbIX, CTPOUTENICTBE M SKCIUTyaTallMd IMOA3EMHBIX OOBEKTOB Pa3IMYHOTO
Ha3HA4YCHHUSI.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucnunnuua Beiciias mareMaTuka BXOJUT B 00s3aTeNbHYIO 4YacTh Y4eOHOro IjlaHa
00pa3oBaTeNbHON TPOrPAMMBIL.

Jns v3ydeHus OUCHUIUIMHBI HEOOXOIWMMBbI 3HaHHMS U yMEHHUS, CHOPMUPOBAHHBIC B
pe3ylbTaTe U3Y4CeHUU TUCIHUIUIMH: «AnreOpa W Hadana aHamuza», «['‘eomerpus» B 00BEME
MIPOrpaMMbl CPETHEN IKOJIBI.

3HaHus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOIUMBI JIJTSl U3YICHUS TUCIUILTAH/TIPAKTHK:

®dusuka

Teopernueckast MexaHuKa

ConpoTuBieHnEe MaTepualioB

[IpuknagHas MmexaHuka

DIIEKTPOTEXHUKA

Teopust BEpOSTHOCTEN M MATEMATHYECKAsI CTATHCTUKA

AHann3 TaHHBIX

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pe3ynbpTaTe ocBOeHUs IUCUUIUIMHBI (MonyJisl) «Bpiciias MmaTrematuka» o0ydaromuiics
J0JKEH 001a1aTh CIEAYOIIMMU KOMIETEHIUSIMHU:

KOI[ HHIAUKaATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

YK-1 CnocoGeH oOCyIIeCTBISATh KPUTUYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYIO CHTYyallMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIIOLME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaJe)KHOCTh HCTOYHUKOB HH(POPMALIMH, pabOTaeT C

NPOTHBOPEYMBON HWHGpOpPMaNKE W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIsieT
npobensl B MHPOpPMalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET MPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHi0 pelIeHUus
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILITMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, OMPEACIISs
BO3MOYKHBIE PUCKH M IIPeJIaras MyTyu UX YCTPaHEHUs!




4. CTpyKTypa, 00b€M N coepkaHNe TUCHHUIINHBI (MOLYJI5)

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTaBIIseT S 3adeTHBIX exunanil 180 akan. 9acoB, B TOM 4ucCIe:
— KoHTakTHas padora — 10,9 akan. yacos:
— ayJIuTOpHas — 8 aKkaJi. 4acos;

— BHeayIuTopHas — 2,9 akaj. 4acos;

— camocTosTenbHas pabora — 160,4 akas. yacos;

— B opMe npakTudeckoii moaroroku — 0 akay. vac;
— IMOJATOTOBKA K DK3aMeHy — 8,7 akaj. yac

dopma arTecTauui - 3K3aMeH

AynuTopHas ge
KOHTaKTHas paboTa E z dopma TeKyIero
Pasnen/ Tema g (B akaj. yacax) o E{ Bun KOHTPOJISI Kon
> & ©| caMOCTOSTeIbHOMI yCIEeBaeMOCTH H
JIACIMTUTHHBI 2 £ = . | KOMIIETeHIUH
g £ paboThI IPOMEXXYTOYHOH
1 7mab. | mpakt. | =3 aTTecTaluy
CK. o <
3aH. 3aH. | O &
1. DneMeHThI TUHEHHOM anreOpbl
1.1 Jluneiinas  anreOpa:
Matpunel u aeiicTBUsSL HaT
HUMU. Ormpenenurenu
;ziiifﬁmx ManP(I)Ié})aIT)EI;; CaMOCTOSTENbHOE VK-1.1,
’ U3y4YeHUE PI'P VK-1.2,
Mmarpuna. Meronst pemenus| 1 | 0,5 0,5/0,51( 20 Y
cHCTeM [ JIATEPaTypHI, TecTupoBanne  |VK-1.3
N BbInonHeHue PI'P
anreOpandeckux ypaBHEHHH.
Teopema
Kponekepa-Kanemm.
OIHOPOIHBIE CUCTEMBL.
HWtoro no pazzeny 0,5 0,5/0,51( 20
2. BBenenune B MaTreMaTHYECKHI
aHaIH3
21 Tpesen " CaMOCTOSITETbEHOE YK-11,
) U3y4eHue PI'P YK-1.2,
HempepbBHOCTh  (pyHkiuu| 1 0,5/0,51| 10,4 Y
OmMHO TIepeMeHHOM JATEPaTypHI, TectupoBanne  |VK-1.3
BbITIoJIHeHUE PT'P
HWroro no pasaeny 0,5/0,51| 10,4
3. JuddepenuansHoe
WCUHCICHHEe (DYHKIUK OJHOW |
MHOTHX HEPEMEHHBIX
3.1 Omnpenenenue
IIPOM3BOJIHOM (GYHKIMH B
o, Mo, o
. H3y4YCHHE PI'P YK-1.2,
I'eomeTrprueckuit u|l 1 0,5 15 i
B —— CMBICTT JIATEpaTyphl, TECTUPOBAHUEC VK-1.3
. BbinosiHeHue PI'P
TIPOM3BOTHOM. IpaBuna
nuddepeHuupoBanus "

Ta0JINIa TPOU3BOTHBIX.




3.2 ITpousBoaHbIC u

mupdepeHansl  BBICHIUX CAMOCTOSTEIBHO VK-1.1,
nopsaakoB. OCH. Teopembl W3yueHHe PIP VK-1.2,
1 bepeHIanbHOro 15
CUHCICHILSL Dopmysa JIUTEPATYpBHI, TecTupoBaHue |VK-1.3
N BeinonHerne PI'P
Teitnopa. [Ipasmio
Jlonurans
3.3 ITpumeHnenue
IIPOU3BOJHOM u CaMOCTOSITENIbHOE YK-1.1,
i bepeniyana: pu 05 0.5021| 15 H3y4eHHE PI'P VK-1.2,
HCCIIeIOBaHUU (YHKIUH U ' T JTUTEepaTypHl, TecTUpoBaHue |YK-1.3
BBIYUCIICHUU BbinonHeHue PI'P
pUOIMKEHHBIX 3HAUCHHUH
3.4  Tuddepenuupoanue
OHII: mnoHATHE YacCTHBIX CaMOCTOATENbHOE YK-11,
MIPOU3BOJTHBIX, MTOJTHOTO 05 15 H3yUYCHHE PI'P YK-1.2,
muddepennuana, SKCTpeMyM ! JIUTEPATYPBHI, TecTupoBaHue |VK-1.3
OHII, »nemeHTHl TeOpUH BeinonHerne PI'P
10JISt
Wroro no pazaeny 1 1/0,21 | 60
4. HurerpainbHoe HUCUHCICHHE
(YHKIMHU OHOM MEPEMEHHOM
CamMmocToAaTeIbHOEe
4.1 IepBooOpa3zHas n3yvyeHue
¢bynkuusa. HeonpeneneHHbIH AMTepaTypbl, VK-1.1,
WHTETpal U €ro OCHOBHBIC
N PI'P YK-1.2,
CBOIICTBA. Tabnuna 0,5 6 TecTHpOBaHHE VK-13
HEOIpeIeTICHHBIX )
HMHTErPaJIoB OT OCHOBHBIX
AJIEMEHTAPHBIX QYHKIMH
4.2  OCHOBHBIE  METOMBI BbINOJIHEeHue PIP
WHTETPUPOBaHUA.  MeTobl YK-11,
HETOCPEICTBEHHOTO 0.5041l 6 PI'P YK-1.2,
UHTETPUPOBAHUS. T TECTUPOBaHUE VK-1.3
HuterpupoBanne  3aMeHOU
TIEPEMEHHOM U 0 YacTsIM
camocTosiTesIbHOe VK-1.1,
4.3  OCHOBHBIE  METOIBI u3yueHme PIP VK-1.2,
HMHTETPUPOBAHUS. 0,5 6
Wnrerpuposanue apodeit nuTtepatypebl, Tectuposanie | YK-1.3
4.4 OcCHOBHbBIE METO/IbI BblNOAHeHue PIP
HWHTETPUPOBAHUS. YK-11,
Wnterpuposanue 05 6 PI'P YK-1.2,
TPUTOHOMETPUYECKUX u ' TecTHpoBaHue |VK-1.3
HppalOHAIBHBIX
BBIpAKEHUI
45 OnpeneneHHbIN
HHTErpaJl. Dopmyna CaMOCTOSITENIbHOE YK-11,
Herorona-Jleitonuna. 05 05 18 U3y4YCHHE PI'P VK-1.2,
CsolicTBa. Mertonast ’ ’ JIATEpaTyphl, TECTUPOBAHHE VK-1.3
HMHTETPUPOBAHUS. BelnosHeHue PI'P
IIpunoxxeHus.
4.6 HecobGcTBeHnble CaMOCTOSITENIbHOE VK-1.1,
uHTerpansl.  AOcomioTHas 05 10 U3y4eHHe PI'P YK-1.2,
CXO/IUMOCTb. IIpusnaku ' JIUTEPATYpBHI, TecTHpoBaHue |VK-1.3
CXOJIMMOCTH. BbinostHeHue PT'P
Hroro no pasaeny 2 1,5/0,41| 52




5. OOBIKHOBEHHBIE
JupdepeHaibHble YpaBHEHUS.

5.1 OOBLIKHOBEHHEIE
AnpdepeHimanbube CaMOCTOSITEHHOE VK-1.1,
ypaBuenus (OJY): AY 1-ro
H3y4YeHHE PI'P VK-1.2,
U BBICHIMX  IIOPSJIKOB. 0,5 0,5 18
JIMTEPATYPHI, TECTUPOBAHHE VK-1.3
OCHOBHEBIE TIOHSTHS,
BeIToaHeHUe PI'P
MeTonbl perieHus. CHCTeMBbI
Y mepBoro nopsiaka.
HUroro no pazaeny 0,5 0,5 18
6. [ToaroroBka K 3K3aMeHy
Pemrenue THITOBBIX VK-1.1
6.1 Teoperuueckast TIPUMCpOB 1 VK-1.2,
MIOJITOTOBKA K 3K3aMEHY foAroToBka K Jxsamen VK-1.3
UTOTOBOMY :
TECTHPOBAHHIO
HUroro no pazneny
HUroro 3a cemecTp 4 4/1,61 |160,4 SK3aMeH
HToro no aucruruinHe 4 4/1,61 |160,4 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

1. Tpaguuuonusie oOpa3oBaTenbHble TexHOJoruu. OpraHuzanus 00pa30BaTEIHHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK TPaHCIALMIO 3HAHUW OT IpernojaBaTelsi K CTYAEHTY
(IpeuMyIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUTIOCTPATUBHBIX METOJ0B OOyuYeHUs).
VY4eOHast JNEeATENbHOCTh CTY/IEHTAa HOCUT B TAaKMX YCIOBHSX, KaK IPAaBWJIO, PEIPOAYKTHBHBIN
Xapaxrep.

®opMbl y4EOHBIX 3aHATHI:

- uHbopManMOHHAs JIEKUHUS — I[IOCJIEOBATeIbHOE H3JIOKEHHWE MaTepuana B
JTUCUUTUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE MPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
IIPETIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoexTHoro oOyueHus. OOpa3oBaTeNbHBIN MpoOLECC IMOCTPOEH B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAITHOTO PELICHUs MPOOJEMHOH 3ala4d WM BBITOJTHEHUS
yuebHoro 3ananus. [IpoekT npeamnosgaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JEATEIIbHOCTD
IpYyNIbl CTYJEHTOB, HAIIPaBJICHHYIO HA BbIPA0OTKY KOHLEMIMH, YCTAHOBJICHHUE LIeJel U 3ajad,
(GOpMYIIMPOBKY OXHAa€MbIX PE3yJIbTAaTOB, OMpPEJEICHUE MPUHIIUIOB U METOAUK PELICHHS
IIOCTABJIEHHBIX 3ajla4, IUIAHUPOBAHHWE XoOJa pabOThl, MOUCK JOCTYHNHBIX M ONTHUMAaJbHBIX
PECYPCOB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yNbTaTOB pabOThI, HX
ocMbIciIeHne U peduiekcuto. [IpumensieTcss B OCHOBHOM IS ITEpeXoa KOMIETEHIIUH Ha YPOBEHb
BJIQJICHUSI.

OcHOBHBbIE TUITBI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOMN J1€ATENbHOCTH IIPOEKTOB!

HccnenoBatenbCkuii MPOEKT — CTPYKTypa NpuOmmKeHa K QopmaTy HaydHOTO
UCCIE0BaHMs (J0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMBI, OIPEJCIIEHUE HAy4YHOH MpoOsIeMbl,
npeaMera U OObEKTa HUCCIEOBaHMs, IeNied U 3aJay, METOJ0B, MCTOYHUKOB, BBIIBIKECHHE
TUIOTE3bI, 0000IIEeHNE Pe3yabTaTOB, BBIBOJBI, 0003HAUYEHHWE HOBBIX MpodOiieM). Pesymbratom
SBIIAETCS yueOHas KapTa 1o MOAYJIIO Hallei 00pa3oBaTeNbHON MPOrpaMMBI.

TBOpYECKHI MPOEKT, NPEANOJAralolIMid B OTJIWYHAE OT MPEABIAYIIEr0, KOHEYHBIN
MPOAYKT B CIEAYIOUIMX BapHaHTaX — Ta3eTa K UCTOPUYECKH 3HAYUMOMY «MAaTEeMAaTUYECKOMY»
coObITHIO (Ipa3aHUK yKucha «[Ium» u T.1.); «MaTeMaTudeckas» OTKpPBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(popMallbHO, KpacCOUHO 0OPOpPMIIEHHAs; BUACOPOJIHK «Sl Haydy Bac pemarsb ...» U
T.II.

NupopmanioHHbIE MpPOeKT — y4eOHO-TNO3HABaTeIbHAs JAESITEIBHOCTh C  SPKO
BBIpQ)XKEHHON 3BPUCTUYECKON HAIPaBICHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTH3alus HHPOpMaLuu
0 KakoM-TO 0OBEKTEe, 03HAKOMJIEHHE YYAaCTHHUKOB IPOEKTa ¢ 3TOW MH(pOpManuen, ee aHaIu3 U
0000111eHUE U, HAKOHELI, TPE3EeHTALUs 110 IPAKTUYECKOMY MTPHIIOKEHHIO).

4. NndopmalinoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIe TEXHOJIOTUN. Opranu3anus
00pa3oBaTeNBHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

TEXHUYECKUX CpeNCTB pPaboThl ¢ wuHpopmaiueit (MHPOPMAIMOHHYIO CpEly YHUBEpPCHUTETa
MOOYC MOODLE).

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHO padoThl 00y4arommXxcst
[Ipencrasneno B mpumoxenuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs POMEKYTOUHOH aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoAMYecKOe U HHPOPMAMOHHOE 00ecTieYeHre TUCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

1. IlunaueB B. C. Bricmias maremaruka: yyeOnuk / B.C. IllumayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
a5eKTpoHHBIH. - URL:



https://new.znanium.com/catalog/product/990716. — (nara obpamenus: 03.06.2021). — Pexxum
JOCTYTIA: TTO TIOJIITHCKE.

2. Slumenes, JI. T. Beiciias maremaruka : yueOnuk / JI. T. Sumenés. - Mocksa : PUOP :
HNudpa-M, 2020. - 752 c. - (Breicimiee oOpazoBanue; bakanmaspuar). - ISBN 978-5-369-01032-7. -
Tekcr : anmekrponnbii. - URL: https://znanium.com/catalog/product/1056564 (mara oOparieHwus:
03.06.2021). — Pexxum J0CTyIa: 110 MOAIUCKE.

0) lonotHMTEILHAS JIUTEpaTypa:
1. Maremaruka B mpuMepax u 3aaavax: yue0. mocooue / O.M. [ertspesa, JI.H. XKypOenko, I".A.
Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocka: UH®PA-M, 2019. — 372 c. — (Bricuiee
o0-pazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: anektponHsii. — URL:
https://new.znanium.com/catalog/product/989802 .— (mara o6pamenus: 03.06.2021). — Pexum
JOCTYTA: MO TIOJIHCKE.

2. Mlumaues B. C. 3agaunuk mo Beiciiedl mMaremaruke: yued. mocodue / B.C. IllumauyeB. —
10-e u3n., crepeorun. — Mocksa: UH®OPA-M, 2020. — 304 c. — (Bricmiee obpa3oBanue). - ISBN
978-5-16-101831-6. — Texkcr: AICKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456  (mara ooOpamenus: 03.06.2021). — Pexum
JOCTYTMA: TIO TOJIITUCKE.

B) MeroauyecKkue yKasaHHs:

1. I'paueBa, JI.A. OmnpeneneHHblii MHTErpaj: METOJUYECKHE YKa3aHHUS AJs CTYJIEHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

2. I'paueBa, JI.LA. DnemeHTbl NUHEIHOW anreOpbl, BEKTOPHOU anreOpbl U aHATUTHYECKOM
reomerpun: YuebHnoe nocodue. - Marauroropck: 'OY BIIO «MI'TVY um. I'.1. Hocoay, 2010 — 63 c.

3. Makcumenko, . A. CoObiTust 1 BeposiTHOCTB. YacTh 2: MeTo. ykas. - Marautoropck: 'OY
BITO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

4. Masiuenko, E.I1. TlpousBognas u nuddepennman pynkuuu. [Ipaktukym.- MarHuToropek:
'OV BIIO «MI'TY um. I'.11. Hocosa», 2010. — 38 c.

5. Masuenko E.Il. HccnenoBanue ¢yHkiuii u mnoctpoenue rpaduxos. [IpakTukym. —
Marnutoropek: 'OY BIIO «MI'TY um. I''11. HocoBay, 2011. —20 c.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

HanmMeHnoBaHue .
0o Ne norosopa Cpoxk neiicTBHS TUIEH3UH
MS Windows 7
Professional(mms  [A-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 |, 135 o1 17.09.2007 Geccpouno
Professional
7Zip CBOOOIHO  pacHpOCTpaHIEMOe OCECCPOUHO
FAR Manager CBOOOJHO  pacmpoCTpaHsIEeMOe 6eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanaue xypca Ccrlika
[TouckoBast cucrtema Axanemus Google (Google|URL: https://scholar.google.ru/
Scholar)
Hudopmanmonnas cucrema - Enunoe okno gocryna k|URL: http://window.edu.ru/
MH(POPMALIMOHHBIM pecypcaM



https://new.znanium.com/catalog/product/990716
https://znanium.com/catalog/product/1056564
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://scholar.google.ru/
http://window.edu.ru/

DnexkTpoHHas 0Oa3a mnepuoauueckux wu3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUC»
DnexTponHblie pecypebl oubmmorekn MI'TY um. I'.1.|http://magtu.ru:8085/marcweb2/Default.asp
Hocosa
MexnyHapoaHas HayKOMETpHuecKas pedeparuBHast
U TMOJHOTEKCTOBass 0a3a MaHHBIX HAYYHBIX H3TaHUN
«Web of sciencey
Mexnynaponnas pedepatuBHas ¥ noiHOTekcToBas|http://scopus.com
cmpaBoYHasi 0a3a  JIaHHBIX  HAYYHBIX  HM3JTaHUMN
MexaynapoaHas 0a3a MOJHOTEKCTOBBIX >kypHaso|http://link.springer.com/
Springer Journals
MexayHapoaHas 6a3a crpaBOYHbIX M31aHui 1o BceM|http://www.springer.com/references
oTpacisaM 3Hanuii SpringerReference
Mexaynaponnas pedepatuBHas 0Oa3a mgaHHbIX mo|http://zbmath.org/
YUCTOM M npuKIaHoi maremarnke ZoMATH
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

http://webofscience.com

MatepuaiabHO-TEXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

Y4eOHble ayTUTOPUH VIS TPOBEACHUS 3aHATUHN IEKIIMOHHOTO TUIIA.

Jlocka, MyIbTUMEIMHHBIE CPEJCTBA XPaHEHUs, IEPEIayy U MPeACTaBICHUS HH(DOPMALIUH.

Y4eOHble ayauTOpUM JUIsl TPOBEACHUS MPAKTUYECKUX 3aHATHHA, TPYNIOBBIX U
MHAUBUAYAJIbHBIX KOHCYJIbTAalMi, TEKYIIEro KOHTPOJS M IPOMEXYTOYHOH arrectamuu. Jlocka,
MYyJIbTUMEAUMHBIA TPOEKTOp, dKpaH, KoMmIulekc MeToAnuYecKux pa3padoToK (pa3gaTodHOro
Marepualia ¥ METOIUYECKUX YKa3aHWH) M\WIM KOMIUIEKC TECTOBBIX 3aJaHUil /ISl TOATOTOBKU U
MPOBEJICHUS TPOMEKYTOUHBIX U PYOEIKHBIX KOHTPOJICH.

[Tomerenust st CaMOCTOATENLHOM PA0OTHI YUaIINXCS.

[Tepconanbubie kKommbioTepsl ¢ maketom MSOffice, Beixomom B MIHTEpHET U ¢ AOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CPETy YHUBEPCUTETA.

[Tomerienue 111 XpaHeHUs ¥ TPOPUIAKTHIECKOT0 00CITyKUBAaHUS y4eOHOTr0 000py/I0BaHUS.

[Ixader nns xpaHeHHs y4eOHO-METOAMYECKON TOKYMEHTAalluu, yueOHOro o0Opy/noBaHUs U
yueOHO-HATJISTHBIX TOCOOHIA.


https://dlib.eastview.com/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springer.com/references
http://zbmath.org/

MMPUJIO)KEHHE 1
YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSTEIbHOM PadoThl 00y4aroUXCs
[To mucumnnuHe «BpIciias mMaTeMaTHkay MPEIyCMOTpPEHA BHEAYIUTOPHAS CaMOCTOSTEIbHAS
pabota oOyuaromuxcs (BeimosHenue PI'P u pabora ¢ oOGpa3zoBareabHBIM MOPTAIOM BY3a).

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

PI'P - paznen «JJieMeHTHI JIMHEHHOH aJired0pbl 1 AHAJIUTHYECKOH reOMeTPUH B IPUJIOKEHUAX K
NPHUKJIAAHBIM 3a7a4aM J00bIBAIOLIEH NPOMBIIIJICHHOCTH»

3ananme Nel. [Ipu pemieHnu cieayoIUX 3a1a4, BOCNOJb3YHTECh OJHUM M3 NMPUKJIATHBIX
nakeroB (Mathcad, Microsoft Excel, WolframAlpha Mathematica win ap.).

PesyabTar odopMuTe B BHIE CKPHHIIOTOB CTpaHUIl ¢ BbluucieHusmMu B Google
JlokyMeHTe (NpULILIATE CCHUIKY NpenoJaBaTel0 WIH B JJieMeHTe «3ajgaHue» Ha
00pa3oBaTeJILHOM MOPTAJIe) HJIH Ha Jocke Miro.

3agauva 1. Haitaure npousBeaeHrne MaTpUIL

2 4 -1\ (1 1 -1 ) 1 1 3 3 0 -4)(0 0 1
1)037-2—20,2)[50 6j-—2,3)579-040,
0 0 -2){1 1 -2 5 -2 1 6){1 0O

2 2 (4 2 0), 5 5 6)(-2 3 6) 2 -1\ (2 3 4
1' ! 780 4) 0 3)l1 -1 1)
3amava 2. BeraucinTe onpeaeanTenu
4 -1 0 2 -4 3 11 3 6
0 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 1 5) 1 2 0.
37 -2 5
3anava 3. Jlana Matpuna p _ 0 1 4 2| Hajigure
10 2 -4
00 1
1) A12, 2) A24, 3) detA,4) MPHIyMaiTe CaMOCTOSATEIBHO ONPEACITUTENb 6-T0 MOPsIIKa H

TAKXXC BbIYHCIIUTEC €TI'0.

3anaua 4. Haiigure oOpaTHbIe 17151 MaTPHUIL

) 7 10 0 21 -34 52
1) (5 0], 2)|2 5 -1, 3) 4=/-58 67 81
4 7 1 63 32 41

-1
¥ ipoBeputh, uto A4~ =E
3angaua 5. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM H
6) o ¢popmynam Kpamepa.



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

3agaua 6. Pemmte cuctemsl MeTonoM I'aycca, ykasbiBas B KaXI0M cilydae panru Matpun, 4 u

(Al B). B ogHOpoAHBIX cucTeMax BBIMUIIATE (HYHIAMEHTAIBHYIO CHCTEMY pEIIeHUI TaMm, I/ie oHa
CCTh.
2Xx + 4y + 3z = 5 X + 7y — 3z = 14,
1. {-x + 2z = -3 2.9x + 3y + 4z = 2
6x + 5y + z = 21 2X + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.42x + 5y - 4z = 8, 4. 3-x + 3y + z = 0,
4x + 1ly - 8z = 3. 2Xx + 5y + 3z = 0.
3X, +5Xx, +6x, —-4x,= 0,
3.4x+53y+6.12=9.2 4x, +7x, +10x; —-7x,= 0,
5. :{6.4x+25y+81z=34 6. 2%, +3X,  2X%, -X,= 0,
7.2Xx+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,
X, -8x, +7x,= 0.

3anaya 7. OmnpenenuTs TUI U IOCTPOUTH JIMHUIO Ha MJIOCKOCTH U TIOBEPXHOCTh B IIPOCTPAHCTBE:!
2 2
A)X —9y° +2x+18y+73= 01

B) 2x% +3y? —4x+6y—-7=0
B)yz —4x-2y-3=0

F) OHpe,[[eJ'II/ITB THUIT TOBECPXHOCTU U TOCTPOUTH:
2 2 2 2 2 2

o,z Xyt

2 2

Yy z

X2
1.2=4-—x% 5 9 4"25 " 3 9 4 25 -4 9 4 25
2 2 2

Yy z

—_— —_— 2

2
5. 9 4 256, "=y =z
o o T
3amaua 8. [locTpoiiTe KPUBYIO B MOJISIPHON CHCTEME KOOPJIMHAT 0 TOUKaM ¢ marom A@ = 3

p=4+2c0s2¢p

3aganne Ne2 (KEMCOBBIE 3AJIAHUS)
1. TlpemnpusiThe BbITyCKaeT M BHIOB H3JCIHHA C UCMOJb30BaHUEM K BUIOB ChIpbsi. Hopmbl

pacxoza chlpbs Ui MIPOU3BOJICTBA €IMHUIBI MPOAYKIIMHM Ka)KJIO0TO BHJAa AAHBI MATPULEH Amxk.
CrouMoCTh emuHHIBI ChIphs 3amaHa marpuieid C. HaiiTi 3aTpaThl Kaaoro BUAA CHIPbs TPHU
3aJJaHHOM IUTaHe BBIMycka Q M cymMMapHBIe 3aTpaThl Ha ChIpbe. [IpencTaBUTh pe3yinbTaThl C
nomoreio Matpuil A, C, Q.

3701
A=|2 5 4 3 C=(@ 3 1 5 Q=(200 350 100).
0021
2. I/IMeeTCH n OTpaC.]'IefI HpOMBIHIJ'IeHHOCTI/I, Kaxaada Hus KOTOpBIX HpOI/ISBO)II/IT CBOIO

npoaykuui. YacTe €€ MIeT Ha BHYTPUIIPOU3BOACTBEHHOE MOTPEOJCHUE JNaHHOW OTPacibio U



OPYTUMU OTpacisiMu, a apyras Y (KOHEUHbIM NpOAYKT) NpeaHa3HadeHa s JIMYHOTO H

obmecTtBeHHOro mOTpeOneHus. Ilycte x; — oOmmuii (BaJioBOH) 00BEM MPOMYKIIHH

orpaciu (I = 1,n );

xij -

00BEM TPOAYKIHMH 1 —H OTpaciu,

oTpacibio B mporecce mpoussojactea (i = 1,n, j = 1,n).

B Tabnune

IIPOMEXYTOK BPEMEHH.

ITocTpouTh MaTpuily NPAMBIX 3aTpaT A=(a;;)mxn, TAE Q;j —

3aaaH

Oatauc

n  oTpaciied MPOMBIIUICHHOCTH 3a HEKOTOPHII

norpeduseMoir j —if

KO2(PUITMEHTHI MPSMBIX 3aTpat

(monu TPOAYKIHMH 1 —i OTpaci, UAYIIUX Ha MPOU3BOJCTBO CAWHHIIBI MPOMYKIIUU

OTpacim)

U BBISICHUTS,

SBJISIETCS. JIM OHA NPOAYKTHBHOW. HaliTu maTpuiy IOJIHBIX 3aTpart.

Haiitn X; — o0beM BasloBOM NPOIYKIIMK KaXKJIOH OTpacCiiv, €CIM KOHEYHBIA MPOAYKT TOJDKEH
ObITh Y;. YKa3aTh HEOOXOIUMBIN MPOIICHT YBETUICHUS BAIOBOH PO YKITHH MO KaXI0H OTPACIIH.

Otpacnu Iotpebnenue Banosoi Koneunsrit

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

3. CDI/IpMa «Coro3» obecrieunBaeT AOCTAaBKYy BHUJACO- U AyAUOKACCET C LIeT]i»IpéX CKJIad0B,

PACIIOJIOKCHHLBIX B PA3HBIX TOYKAX Iropoaad, B YCTBIPC Mara3nHa. 3anac KacCCCT, UMCIOIIIUXCA Ha
CKJIaaax, 00BEMBI 3aKa30B Mara3uHoB U TapI/I(l)H Ha JOCTAaBKYy NPCACTABJICHBI B Ta6J'II/II_[C.

Cxnaasl Mara3uHbl 3armachl,
Nel Ne2 | Ne3 | Ne4 TBIC.IIT.
Cxuax Nel 2 6 4 3 120
Cxutag Ne2 5 1 9 2 240
Ckiag Ne3 3 2 2 6 80
Cxnag Ne4 4 5 10| 3 60
3aka3pl, Teic. miT. | 190 | 170 | 110 | 30

Omnpenenute 00bEMBI IEPEBO30K, 0OecneunBarone (pupMe MUHUMANIbHBIE 3aTPATHI.

Bonpocsl k 3ammure:

PI'P — pa3znen

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

2. Onpenenurens. OnpeneneHue, CBONCTBA ONPEIETUTENS.

3. HesbIpoxxaenHas matpuiia. O6paTHas mMaTtpuia. Panr MmaTpuusl.

4. Cucremsbl IMHENHHBIX ypaBHeHUH. OcHOBHBIE OHATHA. CoBMecTHOCTh CJIAY.
5.
6
7
8
9

Pemennie HeBBIPOXKIEHHBIX TMHEWHBIX cucteM. @opmynsl Kpamepa. MaTpuuHblil METOI.

. Pemenue cucrem nuHENHHBIX ypaBHEHUN MeToaoM ["aycca.
. CucteMbl TMHENHBIX OJHOPOJHBIX YPaBHEHUI.

VYpaBHEHHUs IPAMON Ha IVIOCKOCTH. Y PaBHEHHUSI INTOCKOCTH B ITPOCTPAHCTBE.
KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSAKA.

«MeToab! 1u(pPpepeHUNATBLHOTO HCHUCTCHUSA PYHKUMH OHOM M MHOTUX

NepeMeHHBIX NPHU pellleHUH 3a1a4 NPUKJIATHOI0 XapaKTepa»

3aganue Nel. Ilpu pemenun 3agad, BOCHOJIB3YHTECh OJHHUM W3 NPHKJAJAHBIX NaKeTOB

(Mathcad, Microsoft Excel, WolframAlpha Mathematica wiau ap.).

Pe3ysabTar opopMHTEe B BHAE CKPUHIIOTOB CTPaHWI ¢ BbluucjienusmMu B Google

JlokymeHTe (IPMILIUTE CCHIKY NpenojgaBarteio, B djieMeHTe «3aJjaHue» Ha 00pa3oBaTe bHOM
nopraJjie Win Ha aocke Miro)



1. Haifti mpousBoHbie U nuddepeHInansl epBoro nopsaka
1)y 7COS X

T Bx+1’
2) y=(2+5x)* -3cos7x,

3) y:%—4x'arcsinx,

4) y=(cosx).

2. HaiiTn npou3BoiHy10 (GYHKIUH, 3a1aHHON HESBHO e’ —5xe* —2xy +11=0.
3.Haiitu npou3BoHyt0 (QyHKIMHU, 33JaHHON TapaMeTPHUECKU {X =3cost -5,
y =4t +5.

4. HaiiTu npon3BoaHbIe IepBOro nopsiaka GyHkuun Yy = x’e*.
x=3t—t°,
y =3t%;

2
5. Haiinure ﬂ u d—Z GbyHKIHHA: a) 0) y:5&.
dx  dx

o 2 o
6. Hanumure ypaBHeHue KacatenbHoil k napadone ¥ = X° —4X+ 2 B touke ¢ abenuccoit x, =0.

[ToctpoiiTe rpaduk U KacaTeIbHYO.
7. Iloctpoiite rpaduk ganHoi pyHkuuu. Haliqure Hanbonbliee 1 HaMMEHbIlee 3HaYeHus (QYHKIMH Ha

samammom otpeske; T (X)=2X> —6x* —18x+7, xe [—2; 2].

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

X3

2
9. TocrpoiiTe rpaduk GYyHKINUU U YKOKUATE 110 TpauKy e€ aCHMIITOTHI: (x+1) .

10. IIpoBeanTe moaHOE UCCIEO0BaHNE (DYHKIIMH C TIOMOIIBIO TIOCTPOSHHOTO MPEIBAPUTEITHLHO

_1\2
rpadukay = % .
X

11. 3aBucumMoOCTb IIyTH OT BPEMEHU MPHU NPSIMOJIMHEWHOM JIBHKEHUU TOUYKHU 33]]a€TCsl ypaBHEHUEM

1l o0
S= §t +2t°-3,rne S —uyrtb BM,a t — Bpems B ¢. Beruncinte ee CKOpOCTh U YCKOPEHHE B

MOMEHT BpeMeHu [ =4cC.
DOyHKIMHU HECKOJIBKHX NepeMeHHbIX:

. InL—x*-y?)
1. IToctpouth QPyHKIMIO, BEIICHUTH €€ 00JIaCTh ONpeieNieHus  Z = 1 \/_ .
Y

2. HaifTu 3Ha4eHus YaCTHBIX MPOU3BOIHBIX (DYHKIIMI B 3aJaHHOM TOUKe:
1

A) z=x" (1) B) z=In (\/; + ﬁ) 1),

2
3. Haiitu Z—L; ,ecan U= Xy+Sin(x+Yy).
X

4. BBIYUCIUTD PUOIKEHHO \/5~e°'°2 +2,03% .

5. ITocTpouts moBepxHOCTh. HaiiTi skcTpeMyMsl yHKIHE  Z =X° +2y> —4X —6Yy + 2.

6. HaiiTi skcTpemMansHOe 3HaueHne GyHKIH Z =2X+ Y — Yy’ —X° npu ycnoBun X+ 2y =1.
7. Haiitu HanbGonpIiee 3HaUeHHE (PYHKITUU B 3aIaHHOM 00J1acTH:



x>0 X+2y<1
A) z=x-2y+5 y>0 B) z:ln(x2+y2) x>0
X+Yy<1, y=>0.

3ananne Ne2 (KEMCOBBIE 3A JAHUS nas rpyIm)
1. 3aBoj BBITyCKaeT CIUYEYHBbIC KOPOOKH. Pacxobl Ha MPOW3BOJCTBO OJHOTO KOpoOka 1 pyo, a

[[eHa TPoAaku paBHa 5 py0. CKOJIBKO HY)KHO MPOHU3BOIUTH KOPOOKOB, YTOOBI MPHOBLTL ObLIa
HanOOJIBIICH, ecii t pabOTHUKOB 3aBojIa MOKET IIPOU3BOIUTH B
mecsiy N=—(t—10)?+500 kopo6KOB.

2. Pacxonsl Ha IPOM3BOJCTBO Y aBTOMOOMIEH cocTaBnsaioT Q=0,5y%+y+7 MUIIHOHOB pybneil B
Mmecst. Ecnm mponaBaTh KakIplid aBTOMOOWIIb 3a S ThICSAY pyOsieid, TO TpHU TPOAAKE BCEX
MIPOM3BEICHHBIX 3a MeECSI] aBTOMOOWJIEH 3aBOJ MOJYUUT JAOXOJ Sy, a 3apaboTaer Ha 3TOM
npuOBLIG (JOXOABI MHHYC pacxojbl) - S¥y—(Q. Kakyio HauMEHbIIYI0 LEHY MPOAaXH S HYKHO
YCTaHOBUTH, YTOOBI 32 3 MecsIia 3aBO/I MOJIYYHII PUOBLTH 75 MIJITMOHOB pyOIeii?

3. B nByx obnactsax ectb mo 20 pabo4mx, KaXIbId U3 KOTOPBIX TOTOB TPyIuThes Mo 10 gacoB B
CYTKH Ha J00bIYEe aIFOMHHHS WM HHUKENS. B mepBoil obmacTy oauH pabouuii 3a Jac J100bIBaeT
0,2 xr aromuams win 0,2 kr HUKeNs. Bo BTopoii o0iacTu it JOOBIYHM X KI' QJIFOMHHHMS B JICHD
TpebyeTcss X YeIoBEKO-4acoB TPyJa, a IS JOOBIMM y KT HHKENs B JeHb TpeOyercss y>
4enoBeKo-yacoB Tpyaa. O6e o0iacTu MOCTaBISAIOT JOOBITHIA METaUl Ha 3aBOJ, T/€ AJS HYXI
MIPOMBIIIJICHHOCTH MPOU3BOJUTCS CIUIAB ATIOMUHHUS U HHUKEIA, B KOTOPOM Ha | KI' alrOMUHUS
npuxoautcs 1 kr Hukens. [Ipu 3ToM o0nacTu AOroBapuBalOTCA MEXIY COOOW BeCTH M0OBIUY
METAJJIOB TaK, YTOOBI 3aBOJi MOT TIPOM3BECTH HAMOOJbIIEE KOJIWYECTBO cCIuiaBa. CKOJBKO
KHJIOTPAaMMOB CIUIaBa IMPHU TAKUX YCIOBUSX €KETHEBHO CMOXKET IMPOU3BECTH 3aBOA?

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

4. Pemmth Tpa)yecKUM METOJOM 3a7ady Ha HAXOXJICHUE ONTUMAIBHOTO 3HAYCHHS (DYHKIIUU
(ny1aHa 100BIYM MOJIE3HBIX HCKOMAEMBbIX):

Z=2%+X, — min
X, + X, <12
2%, — X, <12
2X, =X, 20
2X, + X, 24
X, >0
5. 3agana TaOnuila 3HA4YeHWH X M Y M yKa3aH BHJ 3aBUCHMOCTH f(x,a,b):axz+b.
Haiigure mapamerpsl @ u D, HCIONB3yst METO HAMMEHBIIMX KBAPATOB.
X 0,4 0,6 0,8 1,0 1,2
y 2,3 2,5 5,8 9,8 10,6

Bonpocsl k 3ammure:

1.
2.

3.

[TocnenoBarenbHOCTh. [Ipeaen mocienoBaTenbHOCTH.

Oynkiua. CrnocoOsl 3amanus. Obnacte onpeaenenus. OCHOBHBIE dJIEMEHTApHbIE (QYHKIIHH, HX
CBOWCTBa, rpaduKu.

[Ipenen pynkuuu B Touke. [Ipenen pynkunu B 6eckoneyHocT. OAHOCTOPOHHUE TIPEIEIbI.


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

4. beckoHeyHo Mamnble W OeckoHEUHO Ooinbine (YHKIUH, CBA3b Mexay HUMH. CBOHCTBa
OCCKOHEYHO MaJIBIX (DYHKITHIA.

5. Teopems! o npeaenax. PackpsiTue HeonpeieneHHOCTEN. 3aMeuaTeNIbHbIE IPEEIIbI.

6. CpaBHeHHME OECKOHEUHO MaJbIX (YHKUMH. DKBUBAJIECHTHbIE OCCKOHEYHO Maible (QYHKIUH U
OCHOBHEBIE T€OpPEMBI 0 HUX. [I[pMeHeHIe K BEIYMCIICHUIO TPEIETIOB.

7. HenpepbsiBHOCTh QyHKIIMH B TOUKe. TOUKM pa3pbiBa U UX KIacCU(pUKALUS.

8.  OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (yHKIMAX. CBOICTBA (DyHKINH HETIPEPBIBHBIX Ha OTPE3KE.

9. IIpomsBoaHas GyHKLIMHU, €€ TEOMETPUUECKUM U GPU3NYECKUNA CMBICIL.

10. YpaBHEHHs KacaTeIbHOW U HOpMaIH K KpuBoi. J{uddepenppyeMocts GyHKIIMN B TOUKE.

11. IIpou3BosmHas CyMMbl, pa3HOCTH, IPOU3BEACHMS, YaCTHOro ¢yHKuMH. [Ipon3BoaHas cI0XKHON 1
oOpaTHOU (yHKIUH.

12. JuddepeHurpoBaHre HEABHBIX M IMapaMeTpUyecku 3alaHHbIX (yHkiui. Jlorapudmuueckoe
muddepeHIpoBaHue.

13. HpOI/IBBO,I[HbIe BBICIINX ITOPSIIKOB.

14. uddepenuman ¢pynkuuu. I'eomerpudecknii cmpicn auddepernnana. OCHOBHBIE TEOPEMBI O
muddepeHnmranax.

15. ITpumenenne nuddepennnana Kk npuOIMKEHHBIM BEIYHCICHHUSM.

16. OcHOBHBIE TeOpeMbl AuddepeHranbHoro ucurciaenus: Poms, Jlarpamxka u Komm.

17. IIpasuno Jlonurass.

18. VYcioBHsIT MOHOTOHHOCTH (yHKIMHA. OkcTpemMyMbl ¢yHkuuid. HeoOxoaumoe u jnocraToyHOe
YCIIOBHSI 9KCTpeMyMa (yHKIIHH.

19. HawuOosnbiiee n HauMeHblIee 3HaYeHNUs (YHKIIUU Ha OTPE3KE.

20. Bemyknocts rpaduka pyakmun. Touku neperunda. HeoOxoanmMoe U J0CTaTOYHOE YCIOBUS TOUEK
neperuoa.

21. AcumnroTsl rpaduka QyHKIHH.

22. Ompenenenne (yHKIMHM HECKOJbKUX IepeMeHHBbIX. OO0iacTb onpeaeneHus. 3aMKHYTble U

OTKpBIThIE 0OnacT. CriocoObl 3a1aHsl.
23. YacTHble NPOU3BOHBIE (PYHKIIMHM HECKOJIbKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICII.
24. JludpdepenuupyemMocts W TONMHBIA JguddepeHnnan QYHKIMM HECKOIbKUX IEPEMEHHBIX.
[Tpumenenue noaHoro auddepenHnuana K IpuOIMKeHHBIM BEIYUCIECHHUSIM.

25. ludbdepenunpoBanre HeIBHOW PYHKIIUN HECKOJIBKHUX MEPEMEHHBIX.

26. DKcTpeMyM (QYHKLUH JIByX MepeMeHHbIX. HeoOXoqumble U JOCTaTOUHBIE YCIOBUS 3KCTpEMyMa.

27. YCcnoBHBIN 3KCTPEMYM (QYHKIIMH JBYX NEPEMEHHBIX.

28. Haubousbliee u HanMeHblee 3HaYeHUs (PYHKIIMU B 3aMKHYTOH 001aCTH.

PT'P - pasgen «MeTOAbl HHTErPATBLHOI0 HCYMCIEHHUA MPH PEIEHUH MPUKIATHBIX 32124
3agaHue: NpH pelieHHH 3a4a4, BOCHOJIb3YHTECh OAHUM H3 MNPHKIAAHBIX NAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).
Pe3yabrar odopmuTe B BHIE CKPHHIIOTOB CTpPaHUIl ¢ BbluumcieHusmMu B Google
JlokymenTe (MPUILIATE CCHLIKY MPENoaaBaTeio, B djeMeHTe «3aanue» Ha 00pa3oBaTebHOM
nopraJjie Win Ha aocke Miro)

1) Brrunuciauts HEOMPCACIICHHBIC MHTCIPAJIbI

3 4
1 xlx 2 L Vo P
—-—+1(d - d X wnf 2X
1_'[(3\/; 5 j " Z_I[3+X2 2\/x2—3J " 3 Sm[ 5 1)
ctg’x -6 2x -1
dx N ————dx X 4 X
4_-[ sin® x 5_,[X(3X2+1) dx 6.'[X2 +2x+10 7. le—e e*dx

J-4X+3 dx , J. dx I dx
o -2 g It o Neavy o Ve 2k



12, cosxsin®x’ 13~ (X+DVx® +2x-1

2) BeruncnuTh ornpeeneHHbIe HHTETPaibl

1. j(x +—)dx 2. Ilnsmxdx3 jﬂdx,A jﬂdx
x* +7x%+8 x* +8x% +9

3). Beruncauts miomaap GUrypsl, OrpaHHYEHHON THHUSIMHU
1) x-y=4 y’ =
r =Ccos2p, Os(psz
2) 6
x =2cost
3) y =6sint; y=3(y=3).
4). BbIYHCITUTD JJIMHY AYTH KPUBOM, 3aJaHHOM ypaBHEHHEM

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

2) P= 3e’*, —7/2<@p<rx/2
x=e'(cost +sint),
3) (x=¢'(cost—sint), w25t

5). Berunciautb 00beM Tella, 00pa3o0BaHHOTO BpalieHHeM BOKpyT ocu Oy GUrypsl, orpaHu4eHHON
rpadukamu GyHKmEi X = 3-y° , X= y*+1
Bonpocs! k 3ammure:
1. TloHsTHE HEONMPENEICHHOI0 MHTErpayia, €ro CBOWCTBA. TaliHIila OCHOBHBIX HEOIPEIACICHHBIX
HUHTETPAJIOB.

MeToabl MHTETPUPOBAHUS PA3IUYHBIX KJIACCOB (DYHKITHIA.
Omnpenenenue onpeneIeHHOro HHTETpaa, ero CBOMCTBA, TeOMETPUIECKHI U PU3NIECKUIT CMBICTT.
Brruucnenne onpeaenennoro uarerpaia. ®opmyna Hetotona-Jleitoauna.
[IpunosxeHust onpeaeeHHOro HHTerpana.
HecoOcTBeHHbIE HHTETrpabI.

o Uk wn

PI'P - paznen «/Indpepennuaibubie ypaBHEHHA»

3agaHMe: NpH pelleHUM 3a1a4, BOCHOJIB3YHTeCh OJHUM U3 NPHKJIAJHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wim ap.).

Pe3yabrar odopmuTe B BHIE CKPHUHIIOTOB CTpPaHUIl ¢ BbluucieHusmu B Google
JlokymMeHTe (IPHILIHTE CCHIIKY NPenojaBaTeio, B dJieMeHTe «3aJaHue» Ha 00pa3oBaTe/IbHOM
nopraJe wiu Ha aocke Miro)

1. Haiitu o6mmii mHTETpai nim oobmiee pemenue nuddepeHmarpbHOr0 ypaBHEHHS IEPBOTO MOPsIKa
(B mpumepax r), 1) pemuTh 3anauy Komn):

X* +2xy —5y?

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

y(0) =1 | "

"—yCOoSX =Sin2x ' = xy?2
2) y -y 5 Xy +Yy=Xy 6) lzd —Lﬂdyzo.
y@) =1 X X

2. Haiitu o61uee pemenue qudpepeHnaabHoro ypaBHeHus:
1) y"xInx=y",2) (L+x°)y"+2xy' =12x>.



3. Haiitu pemienue 3agaun Komm:

y" =2sin® ycosy

y(1)=§, yQ=1"

4. Haiitu obmiee pemenue nuddepeHmanbHOro ypaBHeHus (M €Cu 3a1aH0- peluTh 3anaqy Kormm):

7)

1) y"-2y'+y=xe* 9 y"+ 4y +5y = x*

3) ¥ -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 r_ 3 2, 0)=3.
y(212)=1,y(z2)=ri2 D V=YX YO

5. Pemure cucremy JIY mepBoro nopsiaka AByMs Crioco0aMu - TTOJCTAHOBKH U METOJIOM Ditiiepa

y' =2x—-5y+e'
X'=y-6x+e™

Bonpocsl k 3ammure:

1.

© oo No kWD

14.

JuddepeHunanbuple  ypaBHEHMs:  OCHOBHBIE — MOHATHA.  3ajadd,  [PUBOJAIINE
Qg QepeHIaTbHBIM YPaBHEHHSIM.

Teopema cyliecTBOBaHUS U €JMHCTBEHHOCTH PeLICHUs TU(PPepeHIINaIbHOIO YPaBHEHUSL.
YpaBHEHHs € pa3IEIAOMNUMHUCS IEPEMEHHBIMH.

Onnoponusle nuddepennnansuble ypaBHeHus | nopsaka.

JIunelinble ypaBHeHUsA. Y paBHEHUs bepHysum.

VYpaBHeHHE B OJIHBIX JU(depeHIranax.

Juddepernnanpapie ypaBHEHHUS BBICIINX TOPSIIKOB: OCHOBHBIEC TOHATHSI.

YpaBHeHHUs, JOIyCKAIOLME TIOHUKEHUE TIOPSAIKA.

K

Jluneiinple nupdepeHnnaNbHbIE ypaBHEHUs BBICIIMX MOPSAKOB. JIMHEWHbIE OJHOPOIHBIC

muddepeHnranbHble ypaBHEHHS 2, N-T0 MOPSIIKOB.

. Nuarerpuposanne JIOAY c nocrossHHbIMU KO3 PHUITHEHTAMHU.
11.
12.
13.

Jluneitnbie Heoguopoausie [1Y. Ctpykrypa obmiero pemenust JIHIY.
MeTtoa Bapualiiy MPOU3BOIBHBIX MOCTOSHHBIX.

Wurerpuposanue JIHAY c noctosHHbIME K03 HUIMEHTaMU U MPaBO YaCThIO CHEUAIBHOTO

BUa.

Cucrembl nuddepeHuanbHbIX ypaBHEeHUH. TeopeMa CyIIECTBOBaHUS M E€IUHCTBEHHOCTH
pemieHusa. MeTol HCKIIOUEHHUs IS peIIeHUs HOPMaNbHBIX cucTeM auddepeHuanbHbIX

YPAaBHEHUM.



MPOMEKYTOYHOM ATTECTAMHU:

IMPUJIO’)KEHUE 2

OuneHouHbIe CpeACTBa VIS NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun
a) Ilnanupyemble pe3yabTaThbl 00y4eHHs] M OLlCHOYHbIE CPeACTBA JJIsl IPOBeIeHHA

Kon Nupukarop
UH/IMKAT JOCTHKEHUS OreHOYHBIE CpeICTBa
opa KOMIIETEHIIUH
YK-1 Cnoco6eH ocyniecTBISITD KPUTHYECKHH aHAJIH3 MPOOJIeMHBIX CUTYallMii HA OCHOBE
CHCTEMHOT0 NOJIX0/12, BLIPAGATHIBATH CTPATETHIO el CTBHIi
VK-1.1 | Aranu3upyer - Pacuerno-rpaduueckue pa6orsl (PI'P) mo pazgemam kypca
Ipo0JIEMHYIO (npumepnsiit Bapuant PI'P npencrasnen B [lpunoxenun 1).
CUTYAaIHIO KaK
CUCTEMY, BBIABIIAAA €€ | - Bompocel miIsg camMOnmpoBEpKM M MOArOTOBKM K 3amure PI'P
COCTaBJISAIOLINE U (npencrasinensl B [Ipunoxennn 1):
cBsi3U MeXay HUMH | 1. DOpMYIHpPOBKM OCHOBHBIX TeOpeM (CBOMCTB, NPHU3HAKOB
U3y4aeMbIX MOHATHH, HEOOXOAMMBIE M JIOCTaTOYHBIE YCIOBHSI) B
M3Yy4aeMbIX pazjenax Kypca,
2. Meronbl pacKpbITUS  HEONpPENEIEHHOCTEH,  BBISCHEHUS
HENPEPHIBHOCTU (QYHKIIMH OAHON IIEPEMEHHOM,
3. Aroput™ npuOIMKEHHOTO BEIYUCIEHHS (PYHKIIMH ¢ IOMOIIBIO
muddepeHnrana; HaNMCaHUS YpaBHEHHS KacaTeNIbHOW NpPSIMOM
(TuTocKOCTH).
4. AropuTM MOJTHOTO MCCIIEIOBAHUS (DYHKITUH.
5. ANropuTM HaxO0XAE€HHsI SKCTpeMyMa (pYHKLUHU OJAHOM U MHOTUX
MePEMEHHBIX.
6. MeToapl BBIACHEHHS KJIACCOB HHTErPUPYEMBIX (YHKLIMH, a
TaK)Xe METObl HHTEIPUPOBAHHUS OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE NPUIIOXKEHUS ONPEIENICHHBIX HHTETPAJIOB.
8. CriocoOB! BBISICHEHHUST CXOJMUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
- IlpeacraButh 00630p cepBUCOB, U(PPOBBIX MHCTPYMEHTOB IS
BU3YyaJlM3allu, U3y4YEHHsI CBOWCTB, aHANM3a NMPUKIIAJHBIX 3a/ad,
pelaemMpIX CpeCTBaMH JMHEHHOW anreOphl U MaTeMaTHYEeCKOTO
aHanmmM3a
— pe3ynbTaT (CKPUHIIOTHI WM ...7) MPEJACTaBUTh KaK OTBET Ha
3aganue B Moodle, niu B Google nokymenTe, nwim Ha jocke Miro.
VK-1.2 | Kpurnuecku
OLICHUBACT Ilpumepnoiii 6apuanm 3a0anus:
HAJIE)KHOCTH
VCTOTHHUKOB 1) 3yuuts (y3HaTh) BO3MOXKHOCTH CEPBUCOB, IIH(POBBIX
uHpopmaLuy, UHCTPYMEHTOB
paGoract ¢ . 1.1. nuis BU3yanu3aly, aHajau3a NPUKIAIHbIX 33j1a4, pelaeMbIX
IIPOTUBOPEYUBOMI

uHpOpMaIen u3
PasHBIX HICTOYHHKOB,
ompenesseT Mpoodesl B
UHQOpMAIIH,
HEOO0XOIUMOH ISt
petieHus mpoOIeMHOI
CUTYyalluu, U
IPOEKTHUPYET
MPOLIECCHI 1O UX

YCTPAHEHHIO

CpeICTBaMU JINHEHHOW 1 BEKTOPHOM anreOpsl (Hamp.,
TPaHCHOPTHOM 3ajaun, 3anaun JII1 — rpapudeckuit meron),

1.2. nyig BU3yasin3anuuy, U3y4eHusl CBOMCTB KPUBBIX U
noBepxHocTel 2-ro nopsaaka (Hamnp., WolframAlpha u 1p.)

1.3. 1 T.11. (B KaXI0M pasziernie Kypca — Ui pelieHust KOHKPETHBIX
MEXIUCIUIUTMHAPHBIX TPUKIIAIHBIX 3a/1a4)

2) Pe3ynbTar (CKpUHILIOTHI WIIH ...7) MPEACTaBUTh KaK OTBET Ha
3amanne B Moodle, unu B Google nokymenTe, uinu Ha nocke Miro..




Kon Nupukarop
WHAKAT TOCTHKEHUS OLeHOYHbIE CPE/ICTBA
opa KOMITCTCHITHH
VYK-1.3 [Pa3zpabatsiBaer u Ilpumepnvie 3a0anusn
COJZIEpKATENBHO 3apanue 1. [{ng mpousBoicTBa ABYX BUAOB u3jenuid A u B
apryMeHTHPYET UCIOJIB3YeTCsl TPH THIA TEXHOJOTHYECKOTro obopymoBanus. Ha
CTpPATETHIO PEIICHHS | TPOU3BOACTBO SIMHHIIBI U3AETUS A HCIONb3yeTcs 3 yaca padoThI
poOJIEeMHOM o0OpyIOBaHUsl TIEpBOro BHIA, 4 4Yaca pabOThl 00OpYyIOBaHUS

CUTyallM1 Ha OCHOBE
CUCTEMHOI'O U
MEXIUCLUIUIMHAPHO
IO OJXOA0B; CTPOUT
CLIEHapuu
peanusanuu
CTpaTeruy,
onpezness
BO3MOYKHBIE PUCKH U
npearas IyTH ux
yCTpaHEHUs

BTOPOTO BUJA M 5 4acoB 4aca pabOThl 00OPYIOBAHHS TPETHETO
Buaa. Jiga eaunuubl w3aenus B — ucnonb3yercs 6, 3 u 2 yaca
COOTBETCTBEHHO.

CylIecTBYIOT OrpaHHMYEHHUs HA HCIOJIb30BaHUE OOOPYIOBaHUS
nepBoro Bujga — 102 yaca B Mecsl, Ha UCIOJIb30BaHUE
obopynoBaHusi BTOporo Buza — 91 wyac B Mecill M Ha
WCIIOJIb30BaHUE O0OpyIoBaHMS TpeThero Buaa — 105 yacoB B
MECHIIL.

Ilena peanuzanuu €IWHUIIBI TOTOBOTO M3JAENUsi A cocTaBisieT 7
y.e., u3nenusa B -9 y.e.

CocraBbTe I1aH MPOU3BOACTBA U3enuii A u B Ha mecs,
o0ecrneunBaroIIUi MaKCUMaJIbHYIO BBIPYUKY OT X peau3aluu.
Pemuth 3a1a4y ¢ nomornipio cpeacts MS Excel.

. Boisicuutb, BpeMsi paboThl Kakoro o0OpyJ0BaHUsI UCUEPIIAHO HE
MOJHOCThIO, B KakKUX IpeAersax MOXET MEHSTbCS BpeMms
WCTIOJB30BAHUSI BCEX TpPeX BUAOB OOOPYHOBaHUS, 4YTO OBl
«UEHHOCTB» 3TOTO pecypca OcTaBajlach MPEXKHEH.

B kakux npenenax MOXKHO U3MEHSTH LIEHBI TOTOBBIX MPOJYKTOB A
u B, yTO ObI MJ1aH UX TPOU3BO/ICTBA OCTAJICS MPEKHUM.
[IpoBeputh 1€I€CO00PA3HOCTH BBENEHHUS B IJIaH IMPOU3BOJICTBA
emte oxHoro usaenus C, ¢ 3arpaTaMy Ha €IMHULLY IPOLYKINH 2, 3,
5 yacoB paboThl 000pYJOBaHUS IEPBOTO, BTOPOIO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CJIM 1IE€HA PEAIN3allii COCTaBUT 8 y.e.
3aganue 2. PemuTh TpaHCHIOPTHYIO 33/1a4y 110 NIEPEBO3KE MECKa C
TpPEX KapbepoB Ha 4YETHIPE CTPOMUTEIBHBIE IUIOMAAKU. B 1eHb
Kaxapli kapbep npousBoautr 120, 80 m 100 TOHH mecka, Ha
cTpoiimomaaku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.

W3BecTHBI pacCcTOSHHUS MEXIy 3aBOJaMM M IUIOIIAJKaMU B
KWJIOMETpax:

7 4 15 9

11 2 7 3

4 5 12 8

OnpenennTs ONTUMAIBHBIN TUIAH NIEPEBO30K, MUHUMU3HPYIOLIUN
00NN KUIOMETPaKk ePEeBO30K.

3ananue 3. [Ipu MoCTpOEHNH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUN HaIE)KHOCTH COOPYKEHUS, CTYIEHTBI
CTPOMOTpsiia CTOJIKHYJIMCh C PEMIEHUEM CIICAYIOIIEH 3a/1auH:
Tpoc, noaBelIeHHBIN 3a 1BA KOHIIA HA OIMHAKOBOM BBICOTE, UMEET
dhopmy nyru mapabomsl. PaccTossHre MEXTy TOUKaMH KPETUICHHS
paBHo 24 M. ['myOuna nporuba Tpoca Ha pacCTOSTHUM 3 M OT TOUKH
kperienus paBHa 40 cm. Onpenenuts rayOnHy mporuda Tpoca
IIOCEPEANHE MEXKAY KPETICHUSIMHU.

0) Ilopsanok nmpoBeaeHUs] MPOMEKYTOUHON ATTECTALUM, MOKA3ATeJ I U KPUTEPUU OLIEHMBAHUSA:




2. [IpoBeaeHusi MPOMeKYTOYHOM aTTeCTANMHU

[TpomexyTodHas aTTecTanus MO AUCHUIUIMHE «BbIcHias mMareMaTHka» MpPOBOAUTCA B Gopme
9K3aME€Ha M BKJIIOYAET TEOPETHYECKHE BOIPOCHI, IO3BOJSIOUINE OLIEHUTh YPOBEHb YCBOCHUS
OGy‘laIOH_II/IMI/ICSI 3HaHI/II>’I, U MPAKTUYCCKUC 3adaHUWs, BBIABIAIOIINUC CTCICHBb C(bOpMI/IpOBaHHOCTI/I
YMEHHI U BIaJICHUIA, TPOBOAUTCA B (hopMe HK3aMeHa.

DK3aMeH 110 JaHHOW TUCIUIUTMHE TPOBOJUTCS B YCTHOM (pOpPME 10 IK3aMEHAIIMOHHBIM OUJIeTaM,
KaKJIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJTHO MPAKTUUYECKOE 3aJaHHE.

IToxa3aTeu u KpUTEPUH OLICHUBAHUS IK3aMEHA:

— Ha OLEHKY «OTJIUYHO» — OOYYaIOLIHICS IEMOHCTPUPYET BBHICOKHI YPOBEHb C(POPMUPOBAHHOCTH
komnereHiu YK-1, BcecTopoHHee, cuCTeMaTH4Yeckoe M IIyO0OKoe 3HaHHe Y4eOHOro MaTepuaa,
CBOOOJHO BBINOJIHSACT TPAKTHUECKUE 3a/laHusl, CBOOOIHO ONEPUPYET 3HAHHUSIMH, YMEHHIMH,
IPUMEHSET UX B CUTYalMsIX MOBBIILICHHOHN CI0XKHOCTH.

— Ha OILICHKY «XOpOII0» — OOYYaIOLIHiCS JEeMOHCTPUPYET CPEIHHN ypOBEHb C(HOPMHPOBAHHOCTU
komnereHIMM YK-1: OCHOBHBIE 3HaHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEJIbHbIE
OLIMOKHU, HETOYHOCTH, 3aTPYAHEHUS [IPU AaHAJTUTUYECKUX OllepalysiX, IepeHoCce 3HaHUM U YMEHUI Ha
HOBBIE, HECTaHAAPTHBIE CUTYALUH.

— Ha OLEHKY «YHOBJIETBOPUTEJIbHO» — OOYyYaroIIMiiCsl IEMOHCTPUPYET IOPOrOBbI YPOBEHb
copmupoBanHocTH KoMneTeHIun YK-1: B X071e KOHTPOJIBHBIX MEPOIPUATHI JOMYCKAIOTCS OINOKHY,
MIPOSABIIAETCS. OTCYTCTBUE OTHEJIbHBIX 3HAHWUN, YMEHHUI, HAaBBIKOB, OOYYaroIIMICS HCIBITHIBACT
3HAYUTENbHbIE 3aTPYAHECHUS [IPU ONEPUPOBAHUN 3HAHUSMU U YMEHUSMU IIPU UX NEPEHOCE HA HOBbIE
CUTYalUH.

— Ha OILICHKY «HeYyJAOBJIETBOPUTEJIBHO»— O0ydJaroluiics JAeMOHCTpUpyeT 3HaHus He Ooinee 20%
TEOPETUYECKOr0  MaTepuaia, JIOINYCKAaeT CYyIIECTBEHHblE OIMIMOKM, HE MOXET IOoKa3aTh
MHTEJUIEKTyaJbHble HAaBBIKM PEIICHUS MPOCTHIX 3a/lay MJIM HE MOXET I0Ka3aThb 3HAHUS Jake Ha
YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHHS HH(OPMALIHH.



