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JIner akTyanu3anuu padodeil NporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM Toy Ha 3acenaHuu kapeapbl [IpuKiTagHOi MaTeMaTHKu U HHGOPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bexos

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2023 - 2024
y4aeOHOM rojly Ha 3aceqaHuu kadeapsl [IpukiaaHol MaTreMaTuku U HHHOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2024 - 2025
yaeOHOM rojly Ha 3aceqaHuu kageapsl [IpukiaaHOi MaTreMaTuku U HHOOPMATHKH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKiIaaHON MaTeMaTHKU U HH()OPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2026 - 2027
yuyeOHOM TroJy Ha 3acefanuu kagenpsl [IpuknaaHoit MareMaTuku U UHGOPMATUKU

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4aeOHOM Toly Ha 3acefnanuu kadeapsl [IpukinagHoit MaTeMaTKu U HHOOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4aeOHOM Toly Ha 3acenanuu Kadeapsl [IpukinagHoit MaTeMaTHky U HHOOPMATHKA

[Ipotokomor 20 . Ne

3aB. kadenpoii 10.A. U3Bexos




1 Ilesin ocBOCHMSI TN CHUTITHHBI (MO/1YJIs1)

Llensimu ocBOoeHMS OUCUMIUTUHBI «MaremaTHKa» SBISETCS TMPUBUTHE HaBBIKOB
WCIIOB30BaHUSI MAaTEMaTUYECKHX METOJIOB MCCIEIOBAaHUS M OCHOB MAaTeMaTUYeCKOro
MOJIETIMpPOBaHusl B Oyaymied npodeccuu M0 WHKEHEPHOMY OOECIEUeHHIO JesTeIbHOCTH
YelloBeKa B HeIpax 3eMJIH MPH AKCILTyaTAllMOHHON pasBelKe, J0ObIYe U TepepadoTKe TBEPABIX
MOJIE3HBIX HCKOMAEMbIX, CTPOUTENICTBE M SKCIUTyaTallMd IMOA3EMHBIX OOBEKTOB Pa3IMYHOTO
Ha3HA4YCHHUS.

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

Jucnunnuua Beiciias mareMaTuka BXOJUT B 00s3aTeNbHYIO 4acTh Y4eOHOro IjlaHa
00pa3oBaTeNbLHON TPOTPAMMBIL.

Jns v3ydeHus OUCHUIUIMHBI HEOOXOIWMBbI 3HaHWMS U yMEHHUS, CHOPMUPOBAHHBIE B
pe3ynbTaTe U3Y4CeHUU TUCIHUIUIMH: «AnreOpa W Hadana aHamuza», «[eomeTrpus» B 00BEME
[IPOrpaMMbl CPETHEN IIKOJIBI.

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE TPU U3yYECHUU JAHHOW JUCLUILIUHBI OyIyT
HEOOXOIUMBI JIJTsl U3YICHUS TUCIUILTAH/TIPAKTHK:

®dusuka

Teopernueckas MexaHuKa

ConpoTuBieHne MaTepualioB

[IpuknagHas MmexaHuka

DIIEKTPOTEXHUKA

Teopust BEpOSTHOCTEN M MATEMATHYECKAsI CTATHCTUKA

AHann3 JaHHBIX

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbpTaTe ocBOeHUs IMCUUIUIMHBI (MonyJisl) «Bpiciias maTremaruka» o0ydaromuiics
JOJKEH 001a1aTh CIIEAYIOIIMMU KOMIETEHIUSIMHU:

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

YK-1 CnocoGeH oOCyIIeCTBIATh KPUTUYECKUI aHalu3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYIO CHTYyalMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIIOLIME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaJe)KHOCTh HICTOYHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEYMBON WHGpOpPMaNMel W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIseT
npobensl B MHPOpPMalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, ¥ IPOSKTUPYET IPOLIECCHI 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 yTyu UX YCTPAaHEHUs!




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 g e
KOHTaKTHast paboTa E = ®dopma TeKyIero
s X Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) == A . P Kon
> 3 © | camocTosTeNnbHOH | ycrieBaeMOCTH U
JUCLUTUTAHBI N £ . | xoMmeTreHuK
g £ paboTHI IIPOMEKYTOYHOH
nmab. | mpakt. [ & ATTeCTAINH
Jlek. 23 i
3aH. 3aH. O =
1. DneMeHTHI TMHEHHOH anreOpsl
1.1 JluneitHas  anrebpa:
Martpuusl u JeicTBus Han
HUMH. Omnpenenurenu
KBaJ[paTHbIX MAaTpHL, paHT CaMOCTOSITEIBHOE YK-11,
MaTpHUIbl, 00paTHas MaTpULa. 1 05 05051l 20 U3y4ECHHE - PT'P; VK-1.2,
Meronel  pemieHust CHCTEM ! T TUTEepaTypPHI, - TectupoBanue  |VK-1.3
JUHEHHBIX  anre0pandecKux BbInoiHeHue PI'P
YpaBHEHHUH. Teopema
Kponekepa-Kanemmu.
OnHOPOTHBIE CUCTEMEI.
HWroro no pazneny 0,5 0,5/0,5U| 20
2. BeemeHue B MaTeMaTHUCCKHUi
aHaym3
CaMOCTOSTEIbHOE YK-11,
2.1 Ilpenen u HENMPEPHIBHOCTH U3yYCHUC - PT'P; YK-1.2,
PEACT 1 HEIPCP Pl 0,5/0,51 10,4 Y
(GyHKIMU OTHOHN TTepeMeHHO JUTEPATYPHI, - TecTpoBanue |YK-1.3
BoinosiHeHue PT'P
HWroro no pazngeny 0,5/0,5U| 10,4
3. JuddepenuunansHoe
WCcUUCIeHNe (YHKIUM OIHOW W
MHOTHX TEPEMEHHBIX
3.1 Onpenenenue
MPOU3BOIHOM  (YHKIMH B
touke. Juddepenuman, ero -
reoMer pzllqecg(fng ’ CMBICIT CAMOCTOATEIRHOC YKALL
P o U3y4yeHHe - PT'P; VK-1.2,
T'eomerpuueckuit u 0,5 15
o JIUTEpaTypHI, - TECTUPOBAHHUEC VK-1.3
MeXaHUYEeCKHUH CMBICIT
N BbInonHEeHne PI'P
MPOU3BOJHOM. [IpaBuna
muddepeHInpoBaHus ul oy
TabnuIa NPOU3BOIHBIX.
3.2 TIpousBoHbIC u
JuddepeHuanb BBICLIMX CaMOCTOSITEIbHOE YK-1.1,
nopsaakoB.  OcH.  TeopeMsl 15 H3yUYCHHE - PT'P; VK-1.2,
T epeHIInaILHOTO JUTEPATYPHI, - TecTupoBaHue |VK-1.3
HCUUCIICHUS. dopmyna BbinosiHeHue PI'P

Teitnopa. I1paBusno Jlonurans




3.3 [Tpumenenue

TIPOU3BOTHOM u CaMOCTOSITEIbHOE YK-11,
muddepennunana: _TpH 05 0.502u| 15 U3yUYCHHE - PT'P; VK-1.2,
UCCIIEIOBAaHUN  (PYHKIMHA U JUTEPATYPHI, - TecTupoBaHue |VK-1.3
BBIYHCIICHUN TPUOJIIKEHHBIX Beimonaenue PI'P
3HAYEHUN
34 Huddepenuupopanue
OHII: noHsATHE  YaCTHBIX CaMOCTOSTEJIBHOE YK-1.1,
MIPOU3BO/IHBIX, ITOJTHOTO 05 15 H3y4eHue - PI'P; VK-1.2,
muddepennuana, 3KCTpeMyM ' JUTEPATYPHI, - recTupoBaHue |YK-1.3
OHII, o1emeHTHI TeopUU Beinosiaenue PI'P
TIOJISt
Hroro no pazaeny 1 1/0,21 | 60
4. UuterpanbHoe  HCYHMCIICHUE
(YHKIMY OHOHU NepeMEHHO
4.1 TlepBooOpa3Hast PyHKIIHS.
Heonpenenennsiit nuTerpan u CaMOCTOSITEJIBHOE YK-1.1,
€ro  OCHOBHBIE  CBOICTBa. 05 6 u3y4eHHe - PI'P; VK-1.2,
Tabnuua  HeoIpeneNneHHbIX ' JUTEpaTyphl, - TectupoBanue  |VK-1.3
WHTETPAJIOB OT  OCHOBHEIX Beimonaenne PI'P
3JIEMEHTAPHBIX (QYHKIUH
4.2 OCHOBHEBIE METO/IBI
WHTETpUpoBaHuA.  MeTosl CaMOCTOSITEIbHOE YK-1.1,
HETOCPEICTBEHHOTO 05041l 6 U3y4ECHHE - PT'P; VK-1.2,
HWHTETPUPOBAHUSI. T TUTEepPaTypPHI, - TectupoBanue  |YK-1.3
Wuterpuposanue  3aMeHOU BhInosHeHue PI'P
MIEPEMEHHOM U 110 YacTsIM
CaMOCTOSITEIBHOE VK-1.1,
4.3 OCHOBHEBIE METO/BI )
U3yUYCHHE - PT'P; VK-1.2,
ﬁHTerpHpOBaHHX' Geii 0.5 6 JUTEPATYPHI, - TecTupoBaHue |VK-1.3
HTCTPHPOBARHE APOLEH BbinosiHeHue PI'P
4.4 OcCHOBHEIE METO/IbI
HWHTETPUPOBAHUS. CaMOCTOSTEIbHOE YK-1.1,
WNurerpupoBanue 05 6 H3y4eHue - PIT'P; VK-1.2,
TPUTOHOMETPUYECKUX u ' JUTEPATYPHI, - TecTupoBanue |YK-1.3
UPPaLMOHATIbHBIX BhInoyiHeHue PI'P
BBIPAXKCHHI
4.5 OrmpeneneHHbIN HHTETpal.
dopmyna CaMOCTOSITENILHOE YK-1.1,
Hyrorona-JIeitouuma. 05 05 18 H3y4eHUe - PT'P; VK-1.2,
CaoiicTBa. Mertoast ' ' JIUTEPaTypBHl, - TeCTUpOBaHUe |VK-1.3
HHTETPUPOBAHUS. BoinosiHeHue PI'P
IIpunoxenus.
4.6 HecobGcTBennbIe CaMOCTOSITEJILHOE VK-1.1,
UHTETpalbl. Ab6comoTHas 05 10 U3y4ueHHE - PT'P; VK-1.2,
CXOJIUMOCTb. IIpusnaku ' JUTEPATYPHI, - recTupoBanue |YK-1.3
CXOJIUMOCTH. BoinosiHenue PI'P
Hroro no pazneny 2 1,5/0,411| 52
5. OOBIKHOBEHHBIE

muddepeHaibHble ypaBHEHHS




5.1 OOBIKHOBEHHEIE

AupdepenumanbuIe CaMOCTOSITEIILHOE YK-1.1,
ypaBuenus (OAY): 1Y 1-ro u .
U3yUYCHHE - PT'P; VK-1.2,
BBICIINX TOPSITKOB. 0,5 0,5 18
JIUTEPATYPBI, - TecTHpoBanue |VK-1.3
OCHOBHEIE ITOHSTHS, METOMIBI
BeInojinenue PI'P
pemenusi.  Cucremsr Y
TICPBOTO MOPSIIKA.
Hroro mo pasaeny 0,5 0,5 18
6. IToAroToBKA K IK3aMEHY
Pemenue THIIOBBIX
MIPUMEPOB U
6.1 TeopeTnaeckast pHMEpO
MOJrOTOBKA K DKk3aMeH
MOJITOTOBKA K 3K3aMEHY
HUTOTOBOMY
TECTHPOBAHHIO
HWroro no pazaery
Hroro 3a cemectp 4 4/1,61 | 160,4 DK3aMeH
Hroro no aucrurivae 4 4/1,61 | 160,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

1. Tpaguuuonusie oOpa3oBaTenbHble TexHOJOruu. OpraHuzanus 00pa30BaTEIHHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK0 TPaHCIALMIO 3HAHUW OT IpernojaBaTeiss K CTYAEHTY
(IpeuMyIeCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUTIOCTPATUBHBIX METOJ0B OOyuYeHUs).
VY4eOHast JNEeATENbHOCTh CTY/IEHTAa HOCUT B TaKMX YCIOBHSX, KaK IPAaBWJIO, PENPOAYKTHBHBIN
Xapaxkrep.

@®opMbl y4EOHBIX 3aHATHI:

- uHbopManMOHHAas JIEKUHUS — I[IOCJIEOBATENIbHOE H3JIOKEHHWE MaTepuana B
JTMCUUIUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB I10
IIPEIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHoro oOyueHus. OOpa3oBaTeNbHBIN MpOLECC IMOCTPOEH B
COOTBETCTBHHM C QJITOPUTMOM IIO3TAITHOTO PELICHHs MPOOJEMHOH 3alaud WM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO y4E€OHO-TIO3HABATENbHYIO JIEATEIbHOCTh
IpyNIbl CTYJE€HTOB, HAIIPaBJICHHYIO Ha BbIPAa0OTKY KOHLEMIMM, YCTAHOBJICHHUE LieJel U 3ajad,
(GOpMYIUPOBKY OXHAa€MbIX PE3yJIbTAaTOB, OMpPEJEICHUE MNPUHIUIOB U METOAUK PELICHHS
IIOCTABJIEHHBIX 3aj]a4, IUIAHUPOBAHHWE XoJa pabOThl, MOUCK JOCTYHNHBIX M ONTHUMAaJbHBIX
pPECYPCOB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PEe3yNbTaTOB pabOThI, HX
ocMbICiIeHne U peduiekcuto. [IpumensieTcss B OCHOBHOM JUTS ITepeXoa KOMIETEHIIUH Ha YPOBEHb
BJIQJICHUSI.

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

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa npuOmmKkeHa K QopmaTy HaydHOTO
UCCIIEOBaHMs (0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OIPEJCIIEHUE HAy4YHOH MpoOsIeMbl,
nperMera U OO0bEeKTa HUCCIEOBaHMs, IeNied U 3a/Jay, METOJ0B, MCTOYHUKOB, BBIIBIKECHHE
THIOTE3bI, 0000IIeHNEe Pe3yabTaTOB, BBIBOJBI, 0003HAUYEHHWE HOBBIX TpobOiieM). Pesymbratom
ABIIAETCS yueOHas KapTa 1o MOAYIIIO Hallei 00pa3oBaTeNbHON MPOrpaMMBI.

TBOpYECKHI MPOEKT, NPEANOJAralolIMi B OTIWYHAE OT MNPEABIAYIIEr0, KOHEYHBIN
MPOJYKT B CIAEAYIOUIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYUMOMY «MAaTEeMAaTUYECKOMY»
coObITHIO (Ipa3aHUK yKncha «[Ium» u T.1.); «MaTeMaTudeckas» OTKpPBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(popMalibHO, KpacCOYHO OPOPMIIEHHAs; BUACOPOJIHK «1 Haydy Bac pemarsb ...» U
T.IL.

WupopmalnoHHbIE MpPOEKT — y4eOHO-TO3HaBaTeIbHAs JAESITEIBHOCTh C  SPKO
BBIpQ)KEHHON 3BPUCTUYECKON HAIIPaBICHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOopMaLuu
0 KakoM-TO 0OBbEKTEe, 03HAKOMJIEHHE YYAaCTHHUKOB IPOEKTa ¢ 3TOW MH(pOpManuen, ee aHaIu3 U
0000111eHUE U, HAKOHELI, TPE3eHTALUs 110 IPAKTUYECKOMY MTPUIIOKEHHIO).

4. NndopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHbIe TeXHOIOTUN. Opranu3anus
00pa3oBaTeNbHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOrPAMMHBIX Cpell U

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

6 YueOHO-MeTOAMUYECKOE 00ecTeueHe CAMOCTOATebLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxenuu 1.

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

8 YueOHo-MeTOoqMYecKOe U HHPOPMALIMOHHOE 00ecTieYeHre TUCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTrypa:

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



https://new.znanium.com/catalog/product/990716. — (mara o6pamenus: 03.06.2021). — Pexum
JOCTYTIA: TTO TIOJIITHCKE.

2. Slumenes, JI. T. Boiciias maremaruka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP :
HNudpa-M, 2020. - 752 c. - (Beicmiee o6pa3oBanue; bakanaspuar). - ISBN 978-5-369-01032-7. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1056564 (nata oopamenus: 03.06.2021). —
Pexxum nocryrma: 1mo moJimcke.

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Maremaruka B mpumepax u 3agadax: yue0. mocodoue / O.M. [errsapesa, JIL.H. Xyp6enko, I'.A.
Huxonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 c¢. — (Bsicmiee
o0-pazoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: oamekrponssii. — URL:
https://new.znanium.com/catalog/product/989802 .— (mata o6pamenus: 03.06.2021). — Pexum
JOCTYTA: MO TIOJIHCKE.

2. lllunaues B. C. 3agaunuk no Beicuiei Mmaremaruke: yued. mocodue / B.C. llumagyes. — 10-e
u3n., crepeorun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bricmee obpazoBanue). - ISBN
978-5-16-101831-6. — Texkcr: AJICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456  (mara oOpamenus: 03.06.2021). — Pexum
JOCTYTIA: MO TIOJIITHCKE.

B) MeToauveckne yKasaHus:

1. I'paueBa, JI.A. OmnpeneneHHbIl MHTErpajg: METOAMYECKHE YKa3aHUsA Ul CTYJIEHTOB —
Marnurtoropck: 'OY BIIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

2. I'paueBa, JI.LA. DremMeHTHI JIMHEHHOH anreOpbl, BEKTOPHOW anreOpbl M aHAIUTHYECKOU
reoMeTpun: Yue6Hoe nocobue. - Marauroropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2010 — 63 c.

3. Makcumenko, U.A. CoObiTus 1 BeposaTHOCTh. YacTh 2: Mero. yka3. - Marautoropck: [OY
BITO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

4. Masuenko, E.I1. TlpousBoanas u nuddepenuman pynkuuu. [Ipaktukym.- Maruutoropck:
'Oy BIIO «MI'TY um. I''. Hocosay, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢yHkuuii um mnocrtpoenue rpaduxos. [Ipaktuxkym. —
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. —20 c.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpamMmmHuoe obecnneyenne

HaumenoBanue .
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Windows 7
Professional(ms  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB000JTHO pacnpoctpansemoe [10 0OECCPOYHO
FAR Manager cB00OTHO pacrpoctpansemoe [10 0OECCPOIHO

IpodeccuonanbHbie 6a3bI JAHHBIX H HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika
Mexnynaponnas pedeparuBHas 0Oa3a ganubix molURL: https://scholar.google.ru/
YHCTOM M IpUKJIaHON MaTematuke ZbMATH
MexaynapoaHas 0a3a crpaBouHbIX u3ganuii mo Bcem|URL: http://window.edu.ru/
otpacisiM 3Hanuii SpringerReference



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/

MexaynapoaHas 0a3a MMOJHOTEKCTOBBIX KypHaios|https://dlib.eastview.com/
Springer Journals
MexnyHnaponHas pedepaTuBHas M mosiHOTeKcToBashttp://magtu.ru:8085/marcweb2/Default.asp
cripaBoyHast 0a3a JTaHHBIX HAYUHbBIX M3IaHUN «SCOPUS»
MexayHapoaHas HayKOMeTpuieckasi pedepaTuBHas
MOJIHOTEKCTOBass 0a3a JAHHBIX HAy4YHBIX H3IaHH
«Web of science»

DnektpoHHblie pecypebl oudimoreku MI'TY um. T'.U.|http://scopus.com
HocoBa
DnexkrpoHHast 0a3za mepuoawueckux wu3ganuii East(http:/link.springer.com/
View Information Services, OO0 «MBUC»
Wudopmarmonnas cucrema - Equnoe okHo noctyna k[http://www.springer.com/references
HH(GOPMAIIMOHHBIM pecypcam
ITouckoBas cucrema Axanemus Google (Googlel|http://zbmath.org/
Scholar)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

http://webofscience.com

MatepuranbHO-TEXHUYECKOE 00eCrIeYeHNE IMCIUIUIMHBI BKIFOYAET:

Y4eOHble ayTUTOPUH LIS TPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Jlocka, MyIbTUMEIUHHBIE CPEJCTBA XPaHEHUs, IIEpelayy U NpeACTaBICHUS HH(DOPMALIUH.

Y4eOHble ayaUTOpUM JUIsI TPOBENCHUS  MPAKTUYECKUX  3aHATUH, TPYIINOBBIX U
VMHAMBUAYAJIbHBIX KOHCYJIbTAllMi, TEKYILEro KOHTPOJIS U HPOMEXKYTOYHOW arrecrauuu. Jlocka,
MYJIBTUMEAUMHBIN POEKTOP, SKpaH, KoMIeke MeToanueckux pa3padoTok (pa3gaTogyHoro MaTepuania
U METOJIMYCCKUX YKa3aHWH) M\WJIM KOMIUIEKC TECTOBBIX 3aJaHWil ISl MOATOTOBKH M IPOBEACHHSI
MPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJICH.

[Tomerenust st CaMOCTOATENLHOM PaOOTHI YUaIIUXCS.

[TepconanbHbie KOMITbIOTEPHI ¢ maketom MSOffice, Beixomom B MIHTEpHET U € JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITIOHHO-00pa30BaTENIbHYIO CPETy YHUBEPCUTETA.

ITomerienue 111 XpaHeHUs ¥ TPOPUIAKTHIECKOT0 00CITyKUBAaHUS y4eOHOTr0 000pyJ0BaHUS.

Hkadsl 115 XpaHEeHUS y4eOHO-METOIUYECKOW JOKYMEHTAlMM, Y4eOHOro o0OpyAOBaHUSA M
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 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 ) 1 1 3 3 0 -4)(0 0 1
1) . —20,2)[50 6j-—2,3)579-040, 4)
1 -2 5 -2 1 6 1 00
Z 4 2 0), 5 5 6)(-2 3 6) 2 -1\ (2 3 4
. 7.8)\ 0 4) 0 3)1 -1 1)
3anaua 2. Berauciure onpenenurenu
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) mpuayMaiTe caMOCTOSATEIBHO ONPEACTUTENb 6-T0 MOpsIIKa U
TAKXKe BBIYUCIIUTE €TO.
3anaua 4. Haiigute oOpaTHbIC 111 MATPHIL
) 7 10 0 21 -34 52
1) (5 0], 2) |2 5 -1}, 3) 4=|-58 6.7 8.1
4 7 1 6.3 32 41

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



X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4 + 3y + z = 1
3agaya 6. Pemmrte cuctembl MmeToaoMm ['aycca, yka3biBas B KaXJ0M CIy4ac paHTHd MAaTPHUIL A n

(Al B). B oaHOpOAHBIX cHcTEMax BHIMUIIUTE (PYyHAAMEHTAIBHYIO CHCTEMY PEIICHUH TaM, TJIe OHA €CTh.

2X + 4y + 3z = 5, X + 7y - 3z = 14,
1. {—x + 2z = -3 2.9Xx + 3y + 4z = 2
6x + S5y + z = 2L 2Xx + 8y + 23z = -4
X + 3y - 2z =5 X + 2y + z = 0
3.42x + 5y - 4z = 8, 4. i—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 4%, +7x, +10x;, —-7x,= 0,
5. 16.4x+25y+81z=34 6. 2X, +3X,  2X%, -x,= 0,
7.2X+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,
X, -8, +7x,= 0.

33,[[3."13. 7. OHpeI[eJ'H/ITB THUIT X IIOCTPOUTD JIMHUIO HA IINIOCKOCTHU U ITIOBECPXHOCTH B HpOCTpaHCTBe:
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 X2 7
_4 2 —+y—+z—=1 X y_+z — y———z—

1. Z = — X -2 9 4 25 , 3. 9 4 25 o4, 9 4 25
X2 2 2

Yy z

2 2

+— 2

5. 9 4 25:6, X -y =z
. . T
33,[[8.‘18. 8 HOCTpOI/ITe KpI/IBYIO B HOJ'ISIpHOI/I CUCTCMC KOOp,[[I/IHaT I10 TOYKaM C H1aromM A(D = g

p=4+2c0s2¢p

3aganne Ne2 (KEHCOBBIE 3AJIAHUS)
1. Tlpennpusitue BBIIyCKaeT M BHIOB HM3ACIHH C HUCIOJNB30BaHUEM K BUAOB ChIpbs. HopMsr

pacxoaa ChIpbs JUIsl TPOM3BOJCTBA €AUMHHIIBI MPOTYKIIMN KaKIOTO BUIA JaHBI MATPUICH Amsxk.
CrouMocTh eTUHUIIBI ChIpbs 3amaHa Mmarpuirei C. HaiiTu 3arpaTsl Kakqoro BUAA CHIPbS MpU
3aJlaHHOM IIIaHe BbIMycka Q W cymMMmapHble 3aTpaThl Ha chipbe. [IpencTtaBuTh pe3ynbTaThl C
nomonisio MaTpuir A, C, Q.

3701
A=|2 5 4 3] C=(2 315 Q=(200 350 100).
0021
2. Nwmeercsa n OTpaCHCﬁ IMPOMBIIIJICHHOCTH, Kaxxzad H3 KOTOPBIX IIPOU3BOAUT CBOIO

MPOAYyKIHI0. YacTh ee MIeT Ha BHYTPUIIPOU3BOJCTBEHHOE MOTpEeOIEHHE MAHHOW OTPaCibio U
OpYTUMH OTpacisMu, a apyras Y (KOHEUHbIH NpPOAYKT) MpeAHa3HAaueHa MJisi JIMYHOTO U



obmecTBeHHOTO moTpedneHust. Ilycts x; — oOmmii (BamoBoii) 00beM MPOAYKIIMUA 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 rabnune 3aman 6amaHc n  oTpaciieill MPOMBIIUIEHHOCTH 32 HEKOTOPBINA MTPOMEKYTOK
BpPEMCHH.
IlocTpouTs MaTpuily HpAMBIX 3aTpaT A=(a;j)m<n, TAE€ A;j — KO3(POUUUEHTH MPAMBIX 3aTpar
(o MPOAYKIMHM 1 —W OTpaciiv, WIYIIUX Ha MPOU3BOJCTBO CIUHHIIBI MPOTYKIIUU
OTpacim)

j —#
U BBISICHUTH, SIBJSIETCSA JIM OHA MPOJYKTUBHOW. HallTu marpuily moiHbIX 3aTpar.
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,
PAaCIIOJIOKCHHBIX B PA3HBIX TOYKAX Iropoaa, B YCTbIPC Mara3nuHa. 3amnac KaCCCT, UMCIOIINXCA Ha CKJIagax,
00BEMEBI 3aKa30B Mara3uHoB U TapI/I(l)H Ha JOCTAaBKYy IMPCACTABJICHLI 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
3akaspl, Thic. 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= 7C0S X

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

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiit mpou3BoHyt0 GYHKIHH, 32JaHHON HESBHO e’ —bxe* —2xy +11=0.
3.Haiitu npousBoaHyto QyHKIMHU, 3aaHHON ITapaMeTpUUECKU {X = 3CSSt -5,
y=4t" +5.

4. HaifT npou3BOIHBIE TIEPBOTO Nopsiaka GpyHKIMH Y = xe?.
x=3t—t°,
y=3t?;

. 2 .
6. Hanmumure ypaBHeHMe KacaTenbHOi k mapabone ) = X~ —4X + 2 B Touke ¢ abenuccoit x,=0.

dy d?y

5. Haiimure —= u —- QyHKumii: a) { 0) y=5&.
dx dx

[Toctpoiite rpaduk U KacaTelIbHYIO.
7. Ioctpoiite Tpaduk nanHoN GyHKuuu. Haiiaure Hanbonpiiee 1 HaMMEHbIIee 3HaYeHMs (PYHKIMH Ha

sananmom otpeske; T(X)=2Xx° —6x* —18X+7, xe [— 2; 2].
1
8. [loctpoiite rpaduk pyHKIUU Y = § x* —2x%u uccienynure €€ Ha DKCTPEMYM.
3

(x+1)

y =
9. Tloctpoiite rpadguk GYHKIIMN U YKaXKHUTE 110 rpaduKy €€ aCUMITOTHI:

10. HpOBeI[I/ITe IIOJIHOC UCCIICAOBAHUC (I)YHKI_H/II/I C IMOMOLIBIO MOCTPOCHHOT'O NPCABAPUTCIIBHO

2
rpadukay = @ :

11. 3aBHCUMOCTH IIyTU OT BPEMCHU IIpU HpHMOHHHeﬁHOM ABWKCHUU TOYKH 3aJ1a€TCA YPABHCHUCM

_ 1, 2
S= §t +2t°-3,rme S —myThBM, a t — Bpems B ¢. Berauciute ee CKOPOCTh U YCKOPEHHUE B

MOMEHT BpeMeHn t =4cC.
DYHKIUH HECKOJbKUX NMEPEMEHHbIX:

—

In(1—x2 — y?
. TTocTpouTh (HYHKITHIO, BBISCHUTH €€ 00JIaCTh ONpPEACTICHUsT Z = (1—\/_)/) .
=Y

2. HaiiTu 3Ha4eHHsI YaCTHBIX MPOU3BOIHBIX (YHKIUH B 33JaHHOM TOYKE:
1

A) z=x' (1) B) z=In(Vx +fy) €2,

. 0% :
. Haiitu a_z’ecm u=Xxy+sin(x+y).
X

. Boramcnnts npubmmkéaao /5-%% +2,03% .

[98)

4
5. [TocTpouTh TIOBEpXHOCTH. HaiiTi skcTpeMyMbl YHKIMH  Z = X° + 2y* —4X — 6y + 2.
6. Haiitu skcTpeMaibHOe 3HaueHne GyHKIMH Z =2X+Y—Yy° —X° Opu ycaosun X+ 2y =1.
7. Haiitn HanGombiee 3HaueHHEe (PYHKIMU B 331aHHON 00J1aCTH:
x>0 X+2y<1
A) 2=x-2y+5 1 y>0 B) z=1In(x? +y?) x>0
X+Yy<1, 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
HaMOOJIbIICH, eciu t pabOTHUKOB 3aBoJa
mecsiy N=—(t—10)?+500 kopo6KoB.

Pacxompl Ha HPOU3BOACTBO Y aBTOMoOMIeil coctapmsiior Q=0,5y?+y+7 MUIIIMOHOB pyOneill B

MOXKCT IMPOU3BOJUTH B

Mmecst. Ecnu mponmaBaTh KaxkIblid aBTOMOOWIBL 3a S ThICSIY pyOsieid, TO TpH TPOJAXKE BCEX
MIPOM3BEICHHBIX 3a MECALl aBTOMOOWIJIEH 3aBOJ MOJYYUT H0XOZ S*y, a 3apaboTaeT Ha 3TOM
npuObLTE (IOXOABI MUHYC pacxonbl) - Sxy—Q. Kakylo HauMEHbBIIYIO IIeHY MPOJaXH S HYKHO
YCTaHOBUTH, YTOOKI 32 3 MecsIa 3aBO/I OTYYUIT MPUOBLITH 75 MUJUTHOHOB pyOIeii?

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

€KETHEBHO CMOXKET ITPOU3BECTHU 3aBO?

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

Pemmnts rpadmyeckumM METOIOM 3a7ja4y Ha HAXOKJIEHHE ONTUMAaIbHOTO 3HAUeHUs PYHKINH (TI71aHa

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

X, + X, <12
2%, — X, <12
2X, =X, 20
2X, + X, 24
X, >0

5. 3amana Tabnuma 3HAUYECHWW X M Y M yKa3aH BUJ 3aBUCHMOCTH f(X,a,b):aX2+b.

Haiinure mapamerpsl 8 u D, HCIONB3yst METOI HANMEHBIIUX KBAIPATOB.

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.

[TocnenoBarensHOCTh. [Ipeaen mocienoBaTenbHOCTH.

Oynknua. CrnocoOwr 3aganus. O6macte onpeneneHusi. OCHOBHBIE dJIeMEHTApHbIE (YHKIIUH, WX
CBOWCTBa, rpaduKu.

[Ipenen pynkuuu B Touke. [Ipenen pynkuuu B 6eckoneyHocT. OAHOCTOPOHHUE TIPEIEIBI.
beckoneuHo mMaible 1 OeCKOHEUHO 0oJbIne (PYHKIUH, CBSA3b MKy HUMHU. CBOHCTBA OECKOHEYHO
MasbIX QYHKIIMH.

Teopemsl o mpenenax. PackpeiTie HeonpeaeneHHOCTe!H. 3aMmeuaTeNnbHbIe Peaebl.


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

6. CpaBHeHHE OECKOHEYHO MajbIX (DYHKIHMHA. DKBHUBAJICHTHbIE OCCKOHEYHO Maible (DYHKIMH U
OCHOBHBIE TeOpeMbl 0 HUX. [I[prMeHeHne K BEIUMCICHHIO PEEIOB.

7. HenpepsiBHOCTh QyHKIIMU B TOUKe. TOUKH pa3pbiBa U UX KiIacCU(PUKALUS.

8. OcHOBHBbIE TEOpEMbI O HeNpepbIBHBIX PyHKIKAX. CBOMCTBAa (PYHKIMN HENPEPHIBHBIX HAa OTPE3KE.

9. IlpousBoaHast QyHKIHNH, €€ TCOMETPUICCKUI U (PU3UICSCKHUIA CMBICIT.

10. YpaBHeHHS KacaTellbHOUM 1 HOpMaiH K KpuBoil. luddepenuupyemocts GyHKINN B TOUKE.

11. IIpow3BoaHasi CyMMBI, pa3HOCTH, IPOU3BEACHUS, YacTHOrO (yHkuwmid. [Ipou3BoaHas ClI0XKHON U
oOpaTHO# (yHKITUH.

12. uddepeHurpoBanue HESBHBIX U TMapaMETPUUECKH 3aJaHHBIX (yHKUui. Jlorapupmuueckoe
muddepeHnmrpoBanue.

13. IIpou3BoaHbBIE BBICUIUX ITOPSIAKOB.

14, JIuddepennuan ¢ynkmuu. ['eomerpuuecknii cmbicn auddepennnana. OCHOBHBIE TEOPEMBI O
muddepeHnuanax.

15. Ilpumenenue auddepennnana Kk NpuOIMKEHHBIM BEIYHCICHUSIM.

16. OcHoBHBIE TeOpeMBbI AuddepeHranpHoro neuncnenus: Poms, Jlarpamka u Komm.

17. IlpaBuno Jlonurans.

18. VYcioBusi MOHOTOHHOCTH (GYHKIMUA. OKCTpeMyMmbl (yHKuumid. HeoOxommmoe u JgocTaTodHoe
yCIOBUS IKCTpeMyMa (PYHKITHH.

19. HawmOombiiee u HauMeHbIIee 3HAYCHUS PYHKIIMHA HA OTPE3KE.

20. Bemyknocts rpaduka ¢ynkiuu. Touku neperunda. Heobxonaumoe u 10CTaTOYHOE YCIOBUS TOYECK
neperuoa.

21. AcumnrtoTsl rpaduka QyHKINU.

22. Ompenenennie (yHKIMM HECKOJNBKHX TMepeMeHHbIX. OOnacte omnpeneneHus. 3aMKHYTbIE U

OTKpbITHIE 001acTu. CriocoObl 3a1aHusl.
23. YacTHble Mpon3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, IX T€OMETPUUYECKHIA CMBICIL.
24, Jludpdepenuupyemocts u monHbli auddepeHnuran  (QYHKIUU HECKOIBKHX IEPEMEHHBIX.
[Tpumenenne noaHoro auddepeHnuana K mpuOIMKEHHBIM BEIYUCICHHSIM.

25. Jluddepennmponanue HeIBHON QyHKIIMHM HECKOIBKUX MEPEMEHHBIX.

26. DKcTpeMyM (QYHKIWH JIBYX TIepeMEeHHBIX. HeoOX0qiMbIe U JOCTaTOYHBIE YCIOBHUS SKCTpEMyMa.

27. YCIOBHBIN 3KCTpEMyM (PYHKIIUH IBYX MEPEMEHHBIX.

28. HauOounpliee 1 HauMeHblIee 3Ha4YeHUS! QYHKIIMHU B 3aMKHYTOH 00J1acTH.

PI'P - pa3gen «MeToabl HHTErPAaJIbHOI0 HCYMCICHUS NIPH PELICHUH NMPUKJIAAHBIX 321249
3aaHue: IPU pellieHUH 32124, BOCIOJIb3yHTeCh OJHUM U3 MPUKJIAIHBIX makeToB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica wan ap.).
PesyabTaT opopMuTe B BH/le CKPHHIIOTOB CTPAHMII ¢ BbIuHcaeHUusiMU B Google JlokymeHnTe
(MpHILTIHTE CCBUIKY NMPENOoAaBaTEe/II0, B JIeMeHTe «3alaHie» Ha 00pa30BaTeJIbHOM NMOPTAJIE WIH
Ha gocke Miro)

1). Beiuncautb HeonpeaeieHHbIE HHTErpaibl

3 4
1 XE\'/; 2 1 J \/7_ 2 dx
—= 1d - d 2-7x o 2%
1.I(3\/§ 5 ' j " Z_I[3+X2 2\/x2—3J " 3 S'”( 5 1)
ctg’x -6 2x -1
dx N —————dx X 4 X
4..'. sin? x 5'_|.x(3x2+1) dx 6.'[X2 rox+10 7 J'\/l—e e*dx

dx
——dx, _ , ,
8. (x-2)° 9. Ixe dx, 10. X(x* +1) 11. J.\/;+§/;+ 24/x

J. dx J' dx
12. cosxsin®x’ 13 = (X+DVX* +2x-1.

_[ 4x +3 J- dx




2) BeruucauTh ONpeeeHHbIE HHTETPAJIb

1. _[(x +—)dx 2. IInsmxdxs Iﬂdx,A jﬂdx
x* +7x% +8 x* +8x%+9

3). Beruucauts miomans GUrypol, OrpaHUuCHHON THHUSIMA
1) -y=4 y® =6x

¥ =cos2@, OS(DSE

2) 6
x =2cost

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

4). BRIYKCIUTD JUIMHY AYTH KPUBOM, 3aIaHHON YpaBHEHUEM

1) V= Inx, 3 <x<Als.

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

3 {x=e’(cosr—sint), zl2<i<n.

5). Berurcauts 00beM Tenia, 00pa30BaHHOIO BpaleHreM BOKpYT ock Oy GUTypBhI, OTpaHUUCHHOM
rpadukamu GyHKImEi X = 3-y° , XK= y*+1
Bonpocsl k 3ammure:
1. TlomsiTMe HEONpPENEIICHHOTO HHTErpaja, €ro CBOWcTBa. TabiauIla OCHOBHBIX HEOMPEICIICHHBIX
HUHTETPAJIOB.

MeToabl MHTErPUPOBAHUS PA3JIUYHBIX KJIACCOB (DYHKITHIA.
OmnpeneneHre onpeIesIeHHOr0 HHTErpalla, €ro CBOMCTBA, TEOMETPUUYSCKUA U (PU3NUECKHUI CMBIC]T.
Brruucnenue onpenenennoro uarerpaia. ®opmyna Hetotona-Jleitonuna.
[IpunosxeHus onpeaeeHHOro HHTerpaa.
HecoOcTBeHHbIE HHTErpabI.

I

PI'P - paznen «/Indpepennuaibubie ypaBHEHHA»

3aaHue: MIPU pellieHUH 32124, BOCIOJIb3yHTeCh OJHUM U3 MPUKJIAIHbIX makeToB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica woan ap.).

PesyabTaT opopMuTe B BH/le CKPHHIIOTOB CTPAHMII ¢ BbIuHcaeHUusiMU B Google JlokymeHnTe
(MpHILTIHTE CCHUIKY NMPENoAaBaTeIIo, B JIeMeHTe «3alaHie» Ha 00pa30BaTeJIbHOM NMOPTAJIe WJIH
Ha nocke Miro)

1. Haittu oOmuit maTerpan win obmiee penieHue audepeHnanTbHOr0 ypaBHEHHUs TIEPBOTO MOpsiIKa
(B mpuMepax T), 1) peruTh 3a1auy Komm):

x* +2xy —5y°

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

"—yCoSX =Sin2x / = xy?2
4){y g i {Xy” Ve La- gy -0,
X

y(0) =- y@) =1 X2
2. Haiitu o61ee pemenue qudpepeHaab-Horo ypaBHeHus:
1) y'"xInx=y",2) (L+x*)y"+2xy' =12x>.
y' = 25in3 yCosy
yO ==,y ®=1

4. Haiitu o01iee perienue ,un(p(bepeHuHanbﬂoro ypaBHEHUs (M €cM 3aaH0- pelnTh 3a1aqy Komm):

3. Haiitu pemienne 3amaun Komm:



7)

D) y'=2y'+y=xe" ) 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’ =128cos8x —64e®,
y"+y=1/sinx 3.2
8 "=y°x, y(0)=3.
{y(n/2)=1,y'(7z/2)=;z/2 ) y'=yy0)

nr

5. Pemure cucremy 1Y nepBoro nopsiika ABymsl cioco0amu - MOACTaHOBKH U METOJIOM Diliiepa

y'=2x-5y+e'

X'=y-—6x+e™

Bonpocs! k 3ammuTe:

1.

© oo N kLD

Huddepenunanbuple  ypaBHEHHs:  OCHOBHBIE — HOHATHS.  3aJadyd,  NPHUBOASAIINE K
mudepeHIaTbHBIM YPaBHCHHSIM.

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

Onnoponusie tuddepenunanbupie ypaBHeHus | mopsiaka.

JInneinble ypaBHeHud. Y paBHEeHUs bepHyiuim.

YpaBHeHHE B MOTHBIX U PepeHIratax.

JuddepenunanbHple ypaBHEHHS BBICIINX HOPSIIKOB: OCHOBHBIE TOHATHS.

VYpaBHEHUSI, JOMYCKAIOLUE TOHUKEHHUE MTOPSIKA.

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

. Muterpuposanue JIOY ¢ noctosHHBIMH 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 €IMHCTBEHHOCTH PEILIeHHS.
MeTtoa UCKITI0UEeHHUS ISl PEILIEHUs] HOPMaJIbHBIX CUCTEM U] PepeHInanbHbIX YPaBHEHUH.



IMPUJIO’)KEHUE 2

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

Kon
WHOIUKAT
opa

Nunuxarop
OCTHIKEHUSI

KOMIICTCHI UM

O1ieHOYHBIC cpe€acTaa

YK-1 CnocobeH ocyniecTBJIsITh
CHCTEMHOT0 NMOAX0/1a, BbIpadar

KPUTHYECKHM A aHAJIU3 POOJIEMHBIX CHTyalluii HA OCHOBeE

bIBATH CTPATErHI0 1eHCTBUM

VK-1.1

AHanu3upyer
POOIEMHYIO
CUTYAIUIO KaK
CHCTEMY, BBISBIISA €€
COCTaBJISIFOLIUE U
CBSI3H MKy HUMH

- Pacuerno-rpaduueckue padorer (PI'P) mo pasmenam xypca
(npumepnsiit Bapuant PI'P npencrasnen B [lpunoxenun 1).

- Bompocel mjisi caMOINpOBEpKM M IMOArOTOBKM K 3amure PI'P
(npencrasnensl B [Ipunoxenun 1):

1. ®opMyJIHpPOBKM OCHOBHBIX TEOpeM (CBOWCTB, IPHU3HAKOB
U3y4aeMbIX MOHATUH, HEOOXOIUMBIE M JIOCTaTOYHBIE YCIOBHUS) B
M3Yy4aeMbIX pa3jenax Kypca,

2. Meroapl  pacKpbITUS  HEOINpPENEIEHHOCTEH,
HENPEPHIBHOCTU (QYHKIIMH OAHON IIEPEMEHHOMH,

3. AIropuT™ NpuOIMKEHHOIO BBIYUCICHHS (PYHKIMU C TOMOIIBIO
middepeHnrana; HaNMCaHUS YPAaBHEHUS KacaTeJbHOW MPSIMOi
(TuTocKOCTH).

4. AropuT™M MOJTHOTO MCCIIEIOBAHUS (DYHKITUH.

5. AJIrOpUTM HAXOXAEHUS IKCTpeMyMa (YHKIIMU OAHOM M MHOTHX
MEePEMEHHBIX.

6. MeTo/1bI BEISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKLHUH, a TAKKe
METObl HHTEIPUPOBAHHS OCHOBHBIX KJIACCOB (DYHKIIWH.

7. OCHOBHBIE MPUIIOXKEHUS ONPEIEICHHBIX HHTETPAJIOB.

8. CriocoOBbI BBISICHEHUST CXOTUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

BBIICHCHHA

- IlpeacraButh 0030p cepBUCOB, LHU(PPOBBIX MHCTPYMEHTOB MJIs
BU3YaJIM3allui, U3y4eHUs] CBOWCTB, aHalW3a NMPUKIATHBIX 3ajad,
pelaeMbIX CpeACcTBaMH JIMHEWHOH anreOpbl U MaTeMaTH4eCKOIro
aHanmmM3a

— pe3yabTar (CKPUHIIOTHI WM ...7) TPEACTaBUTh KaK OTBET Ha
3aganue B Moodle, nim B Google nokymeHTe, nim Ha jocke Miro.

YK-1.2

Kpurnuecku
OLICHUBAET
HaJEeKHOCTh
HCTOYHUKOB
nHpOPMALUH,
pabotaer ¢
MIPOTUBOPEYUBOM
uHpopmManuen u3
Pa3HbIX UICTOYHHKOB,
oTpesiensieT mpoOems! B
nH(pOopMaIuy,
HEOO0X0IUMOM 115t
penieHns mpoOIeMHOMN
CUTYyaIlUuH, 1
MPOEKTHPYET
MIPOLIECCHI 110 UX

YCTPAHEHUIO

Ilpumepnoiii 6apuanm 3a0anus:

1) 3yuuts (y3HaTh) BO3MOKHOCTH CEPBUCOB, IIM(POBBIX
WHCTPYMEHTOB

1.1. nns BU3yanu3anuy, aHaau3a NPUKIaJHbIX 33aa4, PeIIacMbIX
CpeICTBaMU JINHEHHOW U BEKTOPHOM anreOpsl (Hamp.,
TPaHCHOPTHOM 3ajauu, 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 paszernie Kypca — Uil pelieHust KOHKPETHBIX
MEXTUCIUIUTMHAPHBIX TPUKIIAIHBIX 3a/1a4)

2) Pe3ynbTar (CKpUHILIOTHI WIIH ...7) MPEACTaBUTh KaK OTBET Ha
3amanne B Moodle, niu B Google noxkymenTe, wim Ha 1ocke Miro..




Kon Nunukarop
WHKAT JOCTUKCHHUS OLICHOYHbIE CPE/ICTBA
opa KOMIICTCHINH
YK-1.3 | Pa3paGaTsiBaer u Ilpumepnvie 3a0anusn
COJIepKATEIIBHO 3apanue 1. /[na npousBoacTBa OBYyX BHUIOB u3fenud A u B
apryMEHTHPYET UCTIOJIB3YeTCsl TPU THIIA TEXHOJIOTMYECKOro oOopymoBaHus. Ha
CTpPATETHIO PELICHHUS | MPOM3BOJACTBO €IMHUIIBI M3/ A HCIONb3yeTcs 3 yaca paboThl
npoOJIeMHOMN o0opynoBaHUs IEpBOrO BHUaa, 4 dYaca paboThl 000PYIOBaHHS

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

BTOPOTO BHJA U 5 4yacoB yaca pabOThl 00OPYAOBAaHUS TPETHETO
Buaa. [ns emunuubl uznenus B — ucnone3yerca 6, 3 u 2 yaca
COOTBETCTBEHHO.

CylIecTBYIOT OrpaHHYEeHHMs Ha MCIIOJIb30BaHUE O000pPYNLOBaHMS
nepporo Buga — 102 yaca B Mecsl, Ha HCIOJIb30BAHUE
00opy0BaHuUs BTOPOro Buaa — 91 yac B Mecsll U Ha UCIIOJIb30BaHUE
o0opynoBanus TpeThero Buaa — 105 yacoB B MecsIl.

Iena peanu3anuu eJMHUALBI TOTOBOTO U3AEIUS A cocTaBiser 7 y.e.,
m3aenus B -9 y.e.

CocraBbTe I1aH MPOU3BOICTBA U3euii A u B Ha mecs,
o0ecneynBaroIUil MAaKCHMAJIbHYIO BBIPYUKY OT MX peaJln3aluy.
Pewuts 3aga4y ¢ nomonipo cpeacts MS Excel.

. BosicHuTh, BpeMs paboThl Kakoro o0OpyAOBaHMs HCUEPIIAaHO HE
MIOJIHOCTbIO, B KaKuX IIpelerax MOXKET MEHSThCS BpeMms
UCIOJb30BAHUS BCEX TpPeX BUAOB O0OPYAOBaHMs, YTO Obl
«LIEHHOCTb) 3TOI'0 PeECypca OCTaBajlach MPEKHEH.

B kakux npezgenax MOXKHO U3MEHATh LIEHbI TOTOBBIX IPOIYKTOB A U
B, 4t0 OBl TUIaH UX MPOU3BOJICTBA OCTAJICS MPEKHUM.

[IpoBepuTh 1€11€CO00Pa3HOCTh BBEJCHUSA B IUIAH IPOM3BOJCTBA
erie oaHoro uznenus C, ¢ 3aTpaTaMu Ha €IMHUILY MPOAYKIUH 2, 3, 5
4acoB paboThl 000PYOBaHUS MEPBOI0, BTOPOTO U TPETHETO BUJIOB
COOTBETCTBEHHO, €CJIU IIeHa pealn3aliy COCTaBUT § y.€.

3aganue 2. PemuTh TpaHCIOPTHYIO 3a7jady IO NEPEBO3KE MECKA C
TpeX Kapbe€poOB Ha 4YEThIPE CTPOUTENbHBbIE IUIOMIANKU. B neHb
Kakapli Kapbep npousBoaur 120, 80 u 100 ToHH mecka, Ha
cTpoitruomaaku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.

W3BecTHBI paccTOSIHMS MEXAY 3aBOJAaMHU M IUIONMIAJIKAMU B
KHJIOMETpax:

7 4 15 9

11 2 7 3

4 5 12 8

Onpenenutbs ONTUMANBHBIN IUIAH MEPEBO30K, MUHUMU3UPYIOLIUN
00IINi KIJIOMETPaKk MePEBO30K.

3apanme 3. [Ipy nocTpoeHUN BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUN HAZICKHOCTH COOPYKEHUS, CTYIEHTHI
CTPOMOTpsIAA CTOJIKHYJIMCH C PELLIEHUEM CIIEAYIOLIEN 3a1auH:
Tpoc, moJIBEMIEHHBIN 3a IBa KOHIIA HA OJIMHAKOBOU BBICOTE, HMEET
dbopmy nyru napaboinsl. PaccTosiHre M@Ky TOUKaMU KPETUICHUS
paBHO 24 M. ['myObuna nmporuba Tpoca Ha paCCTOSTHUU 3 M OT TOUYKH
kperuienust paBHa 40 cm. OnpenenuTts ryouHy mporuda Tpoca
MOCEPEIMHE MEXAY KPETICHUSMU.

0) Ilopsinok nmpoBeneHnst MPOMEKYTOYHOH ATTECTALMH, NOKA3aTe/IH M KPUTEPUH OLICHUBAHMA:




2. IlpoBeeHHs1 MPOMEKYTOUHOM aTTeCTALMHU

IIpomexkyTouHas aTTecTanus NO JUCHMILIMHE «Bplciias mareMaTHka» HpOBOAUTCA B (opMme
9K3aMEHAa WM BKJIIOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJSIOIIME OLEHUTH YPOBEHb YCBOCHMS
o0yJaroIMMHUCS 3HAaHUM, W MPAKTHUYECKHE 3aJaHus, BBIABIAIOLUIME CTENEHb CHOPMHUPOBAHHOCTH
YMEHUH U BIIaJICHUH, TPOBOIUTCS B (hopMe IK3aMeHa.

DK3aMeH 0 JaHHOM JUCLHUIUIMHE MPOBOAUTCS B YCTHOM (hOpMe 10 SK3aMEHAIMOHHBIM OMiieTaMm,
Ka)KbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJIHO NMPAKTUUYECKOE 3aJaHUE.

IToka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» — OOYy4arolMHCs JAEMOHCTPUPYET BBICOKMH ypOBEHb C(HOPMHUPOBAHHOCTU
komreTeHimu YK-1, BcecTopoHHee, CHCTEMaTHYECKOE U TJIyOOKOe 3HaHME Y4eOHOro Mmarepuana,
CBOOO/THO BBIIIOJIHSET IPAKTHUECKUE 3aJaHUs, CBOOOIHO ONEpUPYeT 3HAHUSMH, YMEHUSIMU, IPUMEHSET
UX B CUTYallUsX IMOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «XO0pouIo» — OOy4aroIMHCs IEMOHCTPUPYET CPEeAHHUH YpOBEHb C(HOPMHUPOBAHHOCTH
komnereHIH YK-1: OCHOBHBIE 3HAHMSI, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIbHbIE OLITHOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTUYECKUX OIEpalusiX, MepeHoce 3HAaHUNH U YMEHUH Ha HOBBIE,
HECTAaHIAAPTHHIC CUTYAIIH.

— Ha OIICHKY «YAOBJETBOPUTEJBHO» — OOYYalOUIUIiCS JEMOHCTPUPYET IOPOrOBBI YpPOBEHb
copmupoBaHHOCTH KomreTeHIIMH YK-1: B X0/1e KOHTPOJIBHBIX MEPOIPHUATHH JOITYCKAIOTCS OLTHOKH,
IPOSIBIISIETCS.  OTCYTCTBUE OTHENbHBIX 3HAHWUN, yMEHHUH, HaBBIKOB, OOYyYaroIIMHCS HCIBITHIBAET
3HAYHUTENbHBIC 3aTPYIHEHUS MIPHU ONEPUPOBAHUH 3HAHUSMH U YMEHHSIMH MPH MX TEPEHOCE HA HOBBIC
CUTYyallUU.

— Ha OIICHKY «HeYAOBJICTBOPUTEJIbHO»— OOydarolluics NeMOHCTpUpYyeT 3HaHus He Oosiee 20%
TEOPETUYECKOI0  MaTepuaina, JONYCKaeT CYyLIECTBEHHble OWIMOKM, HE MOXeT II0Ka3aThb
MHTEIJUICKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 3aa4 MM HE MOKET MOKa3aTh 3HAHU Jake Ha yPOBHE
BOCIPOU3BEJIEHUS U 00BSICHEHNS HH(OPMALIUH.



