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JIner akTyanu3anuu padodeil NporpaMMsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 oo00peHa s peanusaruu B 2022 - 2023
ydeOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

IIporokom ot 20 . Ne

3aB. kadenpoii I0.A. U3BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2023 - 2024
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATHKU

IIporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokonm ot 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

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

[Iporokonm ot 20 . Ne

3aB. xadenpoit 10.A. U3Bekos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena i peanuszanuu B 2026 - 2027
y4ueOHOM Toly Ha 3acefqanuu kadeapel [IpuknagHoil MaTeMaTuku U HHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BeKoB

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4ueOHOM Tro/ly Ha 3acefqanuu kadeapol [IpuknagHoil MaTeMaTuky U HHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BeKoB




1 Ilesin ocBOCHMSI TN CHUTIIHHBI (MO/YJIs1)

[lensimu ocBoeHMS AUCUMIUTUHBI «MaremaTHKa» SBISETCS TMPUBUTHE HAaBBIKOB
WCIOJIb30BAHUS MAaTEMaTHYEeCKHMX METOJOB HCCIICIOBAaHUS W OCHOB MAaTEeMaTHYEeCKOTO
MOJIETTUpOBaHus B Oyayiiei mpodeccuu o HH>XKEHEPHOMY 00eCTIeUeHUIO e TEIIbHOCTH YeI0BeKa
B HeJlpax 3eMJIH MPH IKCILTyaTAlMOHHON pa3BeaKe, J0ObIUe U MepepadOTKe TBEP/BIX IMOIE3HBIX
MCKOMAEMbIX, CTPOUTENIBCTBE U DKCIUTYaTalluU MOJ3€MHBIX 00BEKTOB PA3IMYHOTO HA3HAYCHHUS.

2 MecTo qUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POorpaMmbl

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

Jnsg v3ydeHus OUCHUIUIMHBI HEOOXOIWMMBbI 3HAHHMS U yMEHHUS, CHOPMUPOBAHHBIC B
pe3yabTaTe M3y4eHMHM IUCLUUIUIMH: «Ajiredpa M Hayana aHanuza», «l'eomerpus» B 00bEME
MIPOrpaMMbl CPETHEN IIKOJIBI.

3uanus (yMEHHUs, BJIaJIeHUs), MOTYYCHHbIE IPU U3yYEHUU JAHHOW JUCLUILIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

dusuka

Teopernueckast MexaHuKa

ConpoTuBieHne MaTepualioB

IIpukiagHas MEXaHUKa

DIEKTPOTEXHHUKA

Teopust BEpOSTHOCTEN M MATEMATHYECKAsI CTATHCTUKA

AHann3 TaHHBIX

3 Komnerenuun ody4arounerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbTaTe ocBOeHUs IUCUUIUIMHBI (MonyJisl) «Bpiciias maTrematuka» o0ydaromuiics
J0JKEH 001a1aTh CIIEAYOIIMMU KOMIETEHIUSIMHU:

KOI[ HHIAUKaATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIN N

YK-1 CnocoGeH oCyIIeCTBISATh KPUTHYECKUI aHalW3 MNPOONEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOTO ITOJX0a, BEIPA0ATHIBATE CTPATETHIO JCHCTBHI

YK-1.1 AHanuzupyeT NpoOJEMHYI0 CHTYallMl0 KaK CHCTEMY, BBIABISAS €€
COCTABJISIIOLME U CBSI3U MEXY HUMU
YK-1.2 Kputnyecku olieHMBaeT HaJe)KHOCTh HICTOYHUKOB MH(POPMALIUH, pabOTaeT C

NPOTHBOPEYMBON HWHGpOpPMaNKel W3 pa3HBIX HMCTOYHUKOB, OIpPEIEIsieT
npobensl B MHPOpPMalWU, HEOOXOAMMOW M peleHus HpoOIeMHOM
CUTYAIIMH, U IPOSKTUPYET IPOLIECCHI 110 UX YCTPAHCHHIO

YK-1.3 Pa3pabaTbiBaeT M conep)kareabHO ApryMEHTUPYET CTpPATEeTHi0 pelIeHUs
npoOJeMHOI CUTyallud Ha OCHOBE CHUCTEMHOIO U MEXIUCIMILIMHAPHOTO
MOJXO/IOB; CTPOUT CICHAPHHM pPEAIN3alUU  CTPATETUH, ONPEACIISs
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 — 76,1 akaz. 4acos:

— ayauTOpHas — /2 aKaj. 4acoB;

— BHeayuTopHas — 4,1 akaj. yacos;

— caMocTosTeNbHas pabota — 68,2 aka. 4acos;
— B opMe npakTudeckoii moaroroku — 0 akay. vac;
— IMOJATOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma arTecTauui - 3K3aMeH

AynutopHas 3 =
S £
o KOHTaKTHasl paboTa e 3 dopma TEKyIIEro
R B
= o u KOHTPOJIS
Paznen/ tema 3 (B axaz. =acax) = A . P Kon
S 3 © | caMocTOsTENBbHOM | yCIeBaeMOCTH U
JHCIUTUTAHEI 5 £ o . | KoMmeTeHH
@) g £ padoThI MIPOMEKYTOUHOH
nmab. | mpakr. | 3 Q& ATTeCTalIH
Jlek. =B I
3aH. 3aH. [ O &
1. DneMeHTHI JIMHEHHON aJreOphl
1.1 JlunmeitHas  anreOpa: HOIMOTORKA K
Matpuubsl U aeiicTBus Han - ;{TH%CKHM
HUMH. Omnpenenurenu pBaH}ITI/I}IM
KBaJPaTHbIX MaTpHILl, PpPaHr ’
MaTpHIIBI, obpaTHas CaM;ZToifié’Hoe I?g}im:f;;;ﬂ YK-1.1, VK-
Mmarpuna. Mertoasl pemenus| 1 6 6/211 3 i p 1.2, VK-1.3
cHeTeM HHCHHBIX JIUTEPATYPBI, pabora (AKP) Nel
N BoinosiHeHue PI'P PI'P Nel
anreOpanvIecKux ypaBHEHHUI. Nel «MarpHIm:
Teopema Kponexkepa- O_n enemeenn‘
Kanemnn. OmHOpOIHBIE P ’
CHCTOMBL CucreMb»
HWtoro no pazzeny 6 6/21 3
2. BBemeHne B MareMaTHYECKHI
aHaIU3
- MOJITOTOBKA K
PAKTHIECKOMY
2.1 Tpenen u 3aHATHIO, VK-1.1, VK-
HETpepbIBHOCTh  pyHKIMH| 1 2 221 | 10,4 - COCTaBJICHHE tectupoBanue 1.2, YK-1.3
OJIHOM IepEeMEHHOMI yueOHOI KapThl
«Bpraucnenne
IPEsIeJIOB)
HWroro no pasaeny 2 2/21 10,4
3. JuddepenuunansHoe
ucuucieHne (GYHKIMA OIHOW U
MHOTHX TIE€PEMEHHbIX
3.1 Onpenenenue - HOATOTOBKA K VK-1.1, VK-
MPOU3BOJHON (YHKIMU B HpAKTHYCCKIM 1.2, VK-1.3
touke. Juddepenuan, ero SAHSTHSM
reOMEeTpHYECKUit CMBICTT ’
reOMeT[;)quCKHﬁ u 2 1 4 | BbImONHEHME PI'P PI'P Ne2;
. Ne 2 TECTUPOBAHHE
MeXaHUYECKHI CMBICTT «JTubepermars P
TIPOU3BOJHOH. [IpaBuna Hoe chiCHICIHHe
i bepeHIPOBaHUS "
1 OOIT u OHIT"
TabIMIA TPOU3BOJHBIX.
3.2 [IponsBogHBIE " VK-1.1, VK-
i depeHansl  BBICIINX - IOJITOTOBKA K 1.2, VK-1.3
nopsiikoB. OcH.  Teopembl MPAKTHIECKOMY
1 GepeHIIanbHOTo 2 1 2 3aHATHIO, PI'P Ne2
HUCUYUCIICHUSL. dopmyna - BeinosiHeHue PI'P
Teitnopa. IIpaBuno Ne 2
Jlonurans




3.3 [Tpumenenue YK-1.1, VK-
HIPOH3BOHO u - MIOATOTOBKA K 12 VK-13
E (bdbepermmara: — MPAKTUYECKOMY o '

fwcne EBaEHH PR pH 4 811 | 8 3aHATHIO, PIP Ne2
n YHKIL - BeinonHeHue PI'P
BBIYHCICHUH No 2
MPUOIMKEHHBIX 3HAUYCHUI B
3.4  uddepenunpopanue - HOArOTOBKA K YK-1.1, VK-
OHII: mnoHATHE YaCTHBIX 1.2, YK-1.3
MPAKTUYECKOMY '
MIPOU3BOJHBIX, ITOJIHOTO - PTP Ne2,
nddepeHyana, SKCIPEMyM 2 431 4 SATATHIO, - TECTHPOBaHU
A pert ’ pemy - BermoniHeHue PI'P ecTpo ¢
OHII, »meMeHTHl TeopuHn No 2
oS -
HTtoro no paszeny 10 14/411 | 18
4. VHrerpanbHOE HCYHCICHUE
(GYHKIIUY OIHOH NepeMEHHOM
MIOJITOTOBKA K YK-L.1, VK-
4.1 IepBooOpa3Has MPAKTUYECKOMY 1.2, YK-1.3
¢ynkuus. HeonpeneneHHbIN 3aHATHUIO,
WHTETpall M €ro OCHOBHbIC - permonHeHue PI'P CPI'P Ne3:
CBOMCTBA. Tabnuma 2 1 4 Ne3
- TECTHPOBaHHE
HEOIPEICICHHBIX «HeompeneneHHbI
HWHTETPAJIOB OT OCHOBHBIX i, oTpe/ieNeHHbII
AJIEMEHTAPHBIX QYHKIMN U HeCOOCTBEHHBIMH
HHTErpaD)
4.2  OCHOBHBIE  METOIBI VK-1.1, VK-
WHTETPUPOBaHUSA.  MeTobl fOAroTOBKa K 1.2 VK-1.3
HEIocpe CTBCHH;)FO TPAKTHICCKOMY - PI'P Ne3; - .
HHTerHHOBaHHH 2 10,41 4 SAHATHIO, - TECTH OB_anII/Ie
prp ’ . - BeInostHeHue PI'P P
WnterpupoBanue  3aMeHOU N3
IIEPEMEHHOM U 110 YacTIM B
-IIOATOTOBKA K VK-1.1, VK-
4.3  OCHOBHBIE  METOIBI MPaKTHYCCKOMY 1.2. VK-1.3
- PT'P Ne3, '
HWHTETPUPOBAHUS. 2 1 4 3aHATHIO, - TeCTHDOBANHE
Wnrerpuposanue apobdeit - BeInosiHeHue PI'P p
Ne3
4.4  OCHOBHBIE  METOIBI VK-1.1, VK-
HMHTETPUPOBAHUS. - MMOATOTOBKA K 1.2 VK-1.3
MPAKTUYECKOMY i oA o :
IT/IPII/IT;:}II):& gfaHHe 2 4/21 6 3aHATHIO, ) PT'P Ne3;
P PHUECKUX u - BoionHeHue PTP TECTHPOBaHHE
HppalOHAIBHBIX No3
BBIpAKEHUI B
45 OmnpeneneHHbINd VK-1.1, VK-
HHTErpall. dopmyna - MMOATOTOBKA K 1.2. VK-1.3
Herotona-Jleitonuna. TPAKTHHCCKOMY - PT'P Ne3;
. 2 2/21 8,4 3aHATHIO,
CaoiicTBa. Mertoast - TECTUPOBAaHUE
- BeinoyiHeHue PI'P
HMHTETPUPOBAHUS.
Ne3
IIpunoxenus.
- IOATOTOBKA K VK-1.1, VK-
4.6 HecobcTBennsie DAKTHYECKOM 12 VK-13
WHTErpanbl.  AGCOTIOTHAs p y - PT'P Ne3; -2, VK-1.
CXOJIUMOCTh IIpusnaku 2 221 6.4 3aHATHIO, -
A ) p - BeinosiHeHue PI'P fecTHpoBatne
CXOIMMOCTH.
Ne3
HUroro no pazneny 12 11/6,41 | 32,8
5. OOBIKHOBEHHEIC

i depeHIanbHble ypaBHEHNS




5.1 OOBIKHOBEHHBIE
i bepeHanbHbe

- IOAT'OTOBKA K

ypasrerns (OAY): Y 1-ro MPaKTHIECKOMY VK-1.1, VK-
- PT'P Ne4;

Hu BBICIIIMX MTOPSI/IKOB. 6 3 4 3aHATHIO, - TeCTHDOB 1.2, VK-1.3

OCHOBHEBIE TTOHSATHS, METOBI - BpInoytHeHue PI'P CCTHPOBAHHC

pemennsa. Cucremsr Y Neq

TIEPBOTO MOPSIIKA.

Hroro mo pa3zeny 6 3 4

Uroro 3a cemectp 36 36/14,411| 68,2 JK3aMeH

HToro mo aucCIUIIINHE 36 36/14.4 68,2 9K3aMeH

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

1. TpagunuonHsle oOpa3oBaTenbHble TeXHOJOTrMH. OpraHuszanus o0pa30BaTEIbLHOIO
mpouecca, IpeanoyiaracT MNpsSAMYK TPaHCIALMIO 3HAHUW OT IpernojaBaTenss K CTYAEHTY
(mIperMyILECTBEHHO Ha OCHOBE O0bSACHUTENBbHO-WIIFOCTPATUBHBIX METOJIOB 00ydeHus ). YueOHas
NESITEIbHOCTD CTYJEHTa HOCUT B TAKUX YCIIOBUSIX, KaK IPAaBUJIO, pEIPOAYKTUBHBIN XapaKTep.

®DopMbl YICOHBIX 3aHATHH:

-  uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBAaTeIbHOE M3JIOKEHHE Marephaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaJIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHITHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB 110
IIPEIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHoro oOydeHus. OOpa3oBaTENbHBIN MPOLECC IOCTPOSH B
COOTBETCTBUM C AJITOPUTMOM IIO3TAIIHOIO PELICHUs NPOOJEeMHOM 3ajaud WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npennongaract COBMECTHYIO yueOHO-IT03HABATEIbHYIO IEATEILHOCTh
IpYIIIbl CTYJCHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHLEMNIMM, YCTAaHOBJIECHHUE IieNeil U 3ajad,
(GOpPMYIHPOBKY OKHJAEMBIX PE3YJIbTaTOB, OINpPEIeNICHHE MPUHIUIOB W METOAMK PpEIICHUS
IIOCTaBJIEHHBIX 33/1a4, [UTAHUPOBAHKE X0/1a pabOThI, TOMCK TIOCTYIHBIX M ONTUMAaIbHBIX PECYPCOB,
MO3TAIIHYIO PEAIM3aLIMIO TUIaHa paboThl, IPE3EHTALNIO PE3YJIbTATOB PabOThI, UX OCMBICIEHUE U
peduexcuto. [IpumeHnseTcs B OCHOBHOM JUIs Iepexo0/ia KOMIIETEHIIMH Ha YPOBEHb BIIa/ICHUSL.

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

HccnenoBaTenbCkuil MpPOEKT — CTpyKTypa MNpubOmmkeHa K ¢opmary HaydHOro
UCCIE0BaHMs (0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OIPEJCIICHUE HAY4YHOH MpoOsIeMBl,
npeaMmera U oObeKTa HCCIelOBaHMS, LelNed M 3aJad, METOJOB, MCTOYHMKOB, BBIIBUKEHHE
TUIOTE3bI, 0000IIEeHNE Pe3yabTaTOB, BBIBOJBI, 0003HAUYEHHWE HOBBIX MpobiieM). Pesymbratom
ABJIsieTCA yueOHast KapTa 110 MOYJII0 Hallei 00pa30BaTesIbHOM MPOrpaMMBl.

TBOpUYECKUH TPOEKT, IPEAIIONATAIOIIMMI B OTIIMYNE OT IPEABIAYIIEr0, KOHEUHBIN TPOITYKT
B CJIEAYIOUIMX BapuaHTax — ra3era K UCTOPHUUYECKU 3HAUUMOMY «MAaTEMaTHUECKOMY» COOBITHIO
(mpaznHuk uyucna «[Iu» ¥ T.11.); «MareMaTuyeckas» OTKpbITKa (CBOEro poja ydyeOHas Kapra,
TOJIBKO HEOPMAJIbHO, KpaCOYHO O(pOopMIIEHHAs; BUAECOPOIHK «S] Haydy Bac pemarb ...» ¥ T.11.

WHpopMannoHHBIN MPOEKT — y4eOHO-TI03HABATENIbHAS AEATEIBHOCTD C SIPKO BBIPAXKEHHOI
ABPUCTUYECKOI HaIPaBJIEHHOCTHIO (IIOMCK, OTOOp U CUCTeMAaTH3alus HHPOPMaIMU O KaKOM-TO
00BbEKTe, 03HAKOMIJIEHHE YUACTHUKOB MIPOEKTa ¢ 3TOI MH(popMalieil, ee aHau3 U 0000ILeHHe U,
HaKOHelLl, IPEe3eHTALNs 110 MPAKTUYECKOMY MPUIIOKEHHIO).

4. "npopMalinOHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOIOTUH. OpraHu3arius
0o0pa30BaTeNbHOr0 Mpolecca C MPUMEHEHHEM CIEIHMAIN3UPOBAHHBIX MPOTPAMMHBIX Cpea U
TEXHUYECKHX CPEICTB paboThl ¢ HH(popmarnueil (MHGOPMALMOHHYIO Cpely YHUBEpCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSITETbHOI PadoThl 00yYaIOIIUXCS
[Ipencrasneno B npunoxeHuu 1.

7 OueHoYHbIE cpecTBA IS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYeCcKOe H HH(POPMAIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. Illunaues B. C. Bricmas maremaruka: yueOnuk / B.C. [llumayeB. — Mocksa: UHO®PA-M,
2019. — 479 c. — (Bricmee oopazoBanmue). — ISBN 978-5-16-101787-6. - TekcT: 21eKTPOHHBIH.
— URL: https://new.znanium.com/catalog/product/990716. — (mata oopamenus: 03.06.2021). —
Pexxum noctyna: 1mo moanucke.

2. Slumenes, JI. T. Bricimas matematuka : yueOHuk / JI. T. Slumenés. - Mocksa : PUOP :
Nudpa-M, 2020. - 752 c. - (Briciuree oOpa3oBanue; bakanaspuar). - ISBN 978-5-369-01032-7. -
Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1056564 (nata oOpareHus:
03.06.2021). — Pexxum goCTyMa: MO MOAIMUCKE.



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

0) lomotHuTeIBLHASI TUTEpaTypa:

1. Maremaruka B IpuMmepax u 3afadax: yueo. mocobue / O.M. Jlertspesa, JI.H. Xypbenxko, I'.A.
Hukonoga, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. — 372 c. — (Bsicmiee
o0-pa3zoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekct: anekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802 .— (mata oopamenus: 03.06.2021). — Pesxxum
JOCTYTIA: MO TIOJIITHCKE.

2. lllunaues B. C. 3amaunuk 1o Beiciiei Matematuke: yueo. mocooue / B.C. Illumayes. — 10-¢
u3 ., crepeorurt. — MockBa: UHOPA-M, 2020. — 304 c. — (Briciee o6pazoBanue). - ISBN 978-
5-16-101831-6. — Texcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456 (mara ob6pamenus: 03.06.2021). — Pexxum
JOCTYTA: MO TIOJITHCKE.

B) MeToan4yeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbIil HHTETpall: METOAUYECKUE YKa3aHUsS JJIs CTYIACHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

2. I'paueBa, JI.A. DaeMeHThI TMHEHHON areOpbl, BEKTOPHOM anreOphl U aHATUTHYECKON
reomerpun: YuebHnoe nocobue. - Marauroropck: 'OY BITO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

3. Makcumenko, U.A. CoObiTus U BeposTHOCTE. YacTh 2: MeTof. yKas. - MarHUToropek:
I'OVY BIIO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

4. Masuenko, E.II. IlpousBomnas u nuddepenmman dynkuuu. IIpaktuxkym.-
Marnutoropck: 'OY BIIO «MI'TY um. .. Hocosay, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢yHkuuii u nocrpoenue rpaduxon. [Ipaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. .. Hocosay, 2011. — 20 c.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypehbl:

IIporpamMmmHuoe obecneyenne

HaunmenoBaunue o
1o Ne norosopa Cpox 1eicTBus IUIICH3UN

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 1 17.09.2007 GeccpoUHO
Professional
7Zip CBOOOJIHO  pacHpoCTpaHsIEeMOe 0OECCPOYHO
FAR Manager CBOOOIHO  PacCIpOCTPaHSIEMOE OECCPOUHO

Hpocbeccnonanbm,le 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMbBI

Hassanue xypca CchlaKa

MexnynaponHas pedepatuBHas 06a3a maHHbIX mo|http://zbmath.org/
YUCTOM M IpuKIaaHoi Marematuke ZbMATH

MexnyHaponHas 0a3a chnpaBOYHbBIX H3maHuil mo(http://www.springer.com/references
BCEM OTpacysiM 3HaHMi SpringerReference

MexnyHaponHas 6a3a MOJTHOTEKCTOBBIX KypHasoB|http://link.springer.com/
Springer Journals

MexnayHapojaHas pedepaThBHas U MOJIHOTEKcToBast |http://scopus.com
cripaBoYHasi 0a3a JaHHBIX HAyYHBIX HM3JaHUHN

MexmyHapogHast HAyKOMETpUYECKast
pedepaTiBHas M TOJHOTEKCTOBas 0Oa3a JIaHHBIX
HayanbIx n3aannii «Web of sciencey

http://webofscience.com



https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
http://zbmath.org/
http://www.springer.com/references
http://link.springer.com/
http://scopus.com/
http://webofscience.com/

DnexkTpoHHble pecypesl OmbOamoTeku MI'TY wmm. [http://magtu.ru:8085/marcweb2/Default.asp
I'.'1. HocoBa
OnexkTpoHHas 6asa nepuoauveckux usmanui East{https://dlib.eastview.com/
View Information Services, OO0 «MBUC»
Wudopmannonnas cucrema - Enunoe okao mocryma|URL: http://window.edu.ru/
K HH()OPMAIMOHHBIM pecypcam
ITouckoBast cucrema Axamemust Google (Google|URL: https://scholar.google.ru/
Scholar)

9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCHUILTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieYeHne JUCIUIUINHBI BKITFOUACT:

VY4eOHble ayTUTOPUH TSI TPOBEICHHS 3aHATHIA JIGKIIMOHHOTO THIIA.

Jlocka, MyTbTHMEIUIHBIC CPEICTBA XPaHEHHUSI, TIEPEIavd U TPEICTaBICHUS HH(OPMAIIHH.

Y4eOHble ayIUTOpHM S TNPOBEACHUS TMPAKTUYECKUX  3aHATHHA, TPYNIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJISI M MPOMEKYTOYHOW arrectanuu. Jlocka,
MYJIbTUMEAUNHBIA TPOEKTOp, 3KpaH, KoMIiuiekc Mmeroauueckux pa3paboTok (pa3gaTovyHOro
Marepuaia d METOIUYCCKUX YKa3aHWi) M\WJIM KOMIUIEKC TECTOBBIX 3a[JaHUU /ISl TOATOTOBKU U
MIPOBE/ICHUS TPOMEKYTOUHBIX U PyOSKHBIX KOHTPOJIEH.

[TomMernieHust Uit CAMOCTOSITEILHON Pa0OThI yJaruXcsl.

[Tepconanbubie KoMIbIOTephl ¢ akerom MSOffice, Beixogom B MHTEpHET U ¢ A0OCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

[Tomermenue st XpaHeHUs U TPOPHUIIAKTHYIECKOTO 00CITYKMBaHUS yueOHOTO 000pYI0BaHHUS.

[Ikadbr a1 XpaHeHUs: y4eOHO-METOAMYECKONW TOKYMEHTAIUHU, Y4eOHOro 00OpyIOBaHUS U
y4e0HO-HATJIATHBIX TOCOOUH.


http://magtu.ru:8085/marcweb2/Default.asp
https://dlib.eastview.com/
http://window.edu.ru/
https://scholar.google.ru/

HPUJIIOXKEHHUE 1
YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSTEIbHOM PadoThl 00y4aroUXCs
IIo mucuummHe «BpIcliasg MaTemMaTUKa» IMPELyCMOTPEHA ayJUTOpHAs W BHEAyJUTOPHAs
camocTosITeNIbHasl paboTa 00y4aroIIUXCSl.
AynutopHas caMOCTOsITENbHas paboTa CTYJEHTOB IPEANoJaraeT pelleHue 3aJad  Ha
MPAKTUYECKHUX 3aHATHUSX.

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

PI'P Ne 1. «JyeMeHThI JMHEHHOH aare0pbl U aHAJIMTHYECKONH reOMeTPHH B NPHJI0KEHUSIX K
NPHUKJIAAHBIM 3aa4aM J00bIBaIOLIEH POMBIIIJICHHOCTH»

3ananme Nel. [Ipu pemieHnu cieayoIUX 3a1a4, BOCNOJIb3YHTECh OJHUM M3 MPUKJIATHBIX
nakeroB (Mathcad, Microsoft Excel, WolframAlpha Mathematica win ap.).

Pe3yabrar oopmuTe B BHIE CKPHHIIOTOB CTpPaHUIl ¢ BbluucieHusmu B Google
JokyMeHTe (IPUILIATE CCHUIKY MpenoJaBaTell0 WIH B 3JjieMeHTe «3agaHue» Ha
00pa3oBaTeJILHOM MOPTAJie) HJIM Ha Aocke Miro.

3agauva 1. Haitaure npousBeaeHne MaTpUIL

2 4 -1\ (1 1 -1 2113 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. BeraucnuTe onpeaeauTenu
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 OMPEICITUTENb 6-T0 MOPSIIKA |
TaK)Ke BBIUYUCIIUTE €rO.
3anaua 4. Haiigure oOpaTHbIC 11 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
3amaua 5. Pemmre cuctemy a) MaTpUYHBIM CITIOCOOOM U



6) o ¢popmynam Kpamepa.

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

3agaua 6. Pemmte cucteMbl MeTosoM ['aycca, ykasbiBasi B KaX/IOM Cllydae paHru marpun 4

n (Al B) B OIHOPOJHBIX CUCTEMAX BBLIIMMIINTC (byHHaMCHTaJIBHy'I-O CUCTEMY pCH_IeHI/Iﬁ TaM, rac OHa
CCTh.

2X + 4y + 3z = 5, X + 7y - 3z = 14,
1. {—x + 2z = -3 2.9Xx + 3y + 4z = 2
6x + S5y + z = 2L 2x + 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, 2%, -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 ¥ ITIOCTPOUTD 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

ooz, Xyt e

2 2

Yy z

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

Yy z

= +— 2 2
5. 9 4 256, X -y =z
. . T
321,[[3.‘{3. 8 HOCTpOI/ITe KpI/IBYIO B HOJ'ISIpHOI/I CHUCTCMC KOOp,[[I/IHaT I10 TOYKaM C H1aromM A(D = g

p=4+2c0s2¢p

3aganue No2 (KEMCOBBIE 3AJIAHUS nas rpynmn)
1. TIpenmpusiTie BBITyCKaeT M BHIOB HM3JCTHI C HCIOJIb30BaHHEeM K BHIOB Chipbs. Hopwmbl

pacxopa ChIpbs IS MIPOU3BOJICTBA €IUHUIIBI MIPOTYKIIMH KaXKIOTO BUAA JaHBI MATPUIEH Amxk.

CroumocTh eIUHUIIBI ChIPBs 3amaHa maTpuieid C. HaiiTu 3aTpaThl KakJqoro BHUIA CHIPbS MPH

3aJlaHHOM TIUIaHe BhIMycka Q M cyMMapHble 3aTpaThl Ha ChIphe. lIpeacTaBuTh pe3yabTaThl C
nomonisio MaTpuir A, C, Q.

3

A=

o o1 N

01
2 4 3 C=(2 3 15 Q=(200 350 100).
0 2 1



2. Nmeercs n oTpacjeil  TPOMBIIUICHHOCTH, Kaxaas W3 KOTOPBIX MPOU3BOAUT CBOIO
npoaykiuio. YacTe ee UIeT Ha BHYTPHUIIPOU3BOACTBEHHOE MOTPEOJICHUE JaHHON OTpaciblo H
IPYTUMH OTpacisiMu, a japyras Y (KOHEYHBIH TPOAYKT) MpelHa3HaueHa /Ui JUYHOTO U
obmecTBeHHOTO oTpedsenus. [lycth x; — oOmmii (BaioBoi) 00beM MPOAYKIIUA 1 —i OTpacian
(i=1n); x;—

nporiecce npousBojacta (i = 1,n, j = 1,n).

o0beM MPOAYKIUH 1 —ii oTpaciu, TOTpediaseMol j —i  OTpacibpio B

B Tabnume 3aman Gasanc n OoTpaciel MPOMBINUICHHOCTH 3a HEKOTOPBIN
MIPOMEXYTOK BPEMEHH.

ITocTpouTh MaTpUIly HpAMBIX 3aTpaT A=(@;j)mxn, TA€ A;; — KOI(POUIHMEHTHI NPAMBIX 3aTpaT
(monmu TPOAYKIMHM 1 —i OTpaciy, UAYHNIMX Ha MPOM3BOJACTBO CIUHUIBI MPOIYKIIMH

OTpaciu)

j -
U BBIICHUTbH, SBIIAETCS JM OHA NMPOAYKTUBHOW. HaliTh maTpuily MOJHBIX 3aTpar.
Haiitn X; — o0beM BajoBOW MPOAYKIIMU KaXKIOH OTpACH, €CIM KOHEYHBIH MPOIYKT JOJKEH

ObITh Y;. YKa3aTh HEOOXOIUMBIN MPOIICHT YBEITUYCHUS BAIOBOH MTPOYKITHH IO KX 0K OTPACIIH.

Otpacnu IToTpeGnenue Basnosoit Koneunsrit

1 2 3 BBINTyCK X IpOAYKT 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. ®upma «Coro3» obecrneynBaeT 10CTaBKy BUIE0- U ayIMOKACCET C YETHIPEX CKIIAJIOB,
PaCIOJIOKEHHBIX B PAa3HBIX TOYKAX TOPOJIa, B YEThIPE Mara3uHa. 3arnac KacceT, MMEIOIIUXCs Ha
CKJIaJiaX, 00bEMBI 3aKa30B Mara3uHoOB M Tapu(bl HA JOCTABKY MPEICTABICHBI B TAOJIHUIIE.

CkJtagsl Mara3uHbl 3amnacsl,
Nel No2 | Ne3 | Ne4 TBIC.IIIT.
Ckiag 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

Onpenenure 00BEMBI IEPEBO30K, 0OECIIeUNBatONIe (prpMe MUHIUMAIIbHbIE 3aTPaThI.

Bonpocsl k 3ammuTe:

1. Marpunesl. Buaer matpun. [lelicTBus Ha1 MaTpuLaMH.

2. Onpenenurens. OnpeneneHue, CBONCTBA ONPEIETUTENS.

3. HesbIpoxxaeHHas matpuiia. O6paTHas mMaTtpuia. Panr MmaTpuubl.

4. Cucremsbl TMHENHHBIX ypaBHEeHUH. OcHOBHBIE OHATHSA. CoBMecTHOCTh CJIAY.

5. Pemienue HEBBIPOXKIEHHBIX JIMHEWHBIX cucteM. @opmyisl Kpamepa. MaTpuuHbIid METOI.
6. PemreHne cucrem NTMHEHHBIX ypaBHEHUN MeToaoM ["aycca.

7. CucTeMbl TUHENHBIX OJHOPOJHBIX YPAaBHEHUI.

8. YpaBHeHHs NPSAMOM Ha IUIOCKOCTH. Y PaBHEHHUS IIJIOCKOCTH B IPOCTPAHCTBE.

9.  KpuBsle 1 NOBEPXHOCTH BTOPOIO MOPSAIKA.

PI'P No2 «Memoowt oughgpepenyuanvhozo ucuucienus yHKyuu 00OHOU U MHO2UX NEPEMEHHBIX
npu peuwieHuu 3a0a4 NPUKIAOHO20 XaApaKmepa»

3aganue Nel. Ilpu pemenun 3agad, BOCHOJIB3YyHTeCh OJHHUM W3 NPHKJAJAHBIX NaKeTOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wiau ap.).



Pe3yabTaT o(popMHTE B BHAE CKPHHIIOTOB CTPaHWI ¢ BblunciaeHusmu B Google
JoxkymMeHTe (MPUILIATE CCHLIKY MPenoaaBaTesiio, B djieMeHTe «3aJaHue» Ha 00pa3oBaTeIbHOM
nopraJjie Win Ha aocke Miro)

1. Haiitu npousBoaHbIe U AU(depeHraIsl IepBoro NopsjaKka
1)y 7C0S X

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

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiiti mpou3BoaHY0 GYHKIHH, 32JaHHON HESBHO e’ —bxe* —2xy +11=0.
3.Haiitu npousBoaHyto QyHKIMHY, 3aJaHHOM ITapaMeTpUIeCcKu {X =3cost -5,
y=4t° +5.

4. Haift mpou3BOIHBIC TIEPBOTO TIopsiaKka GpyHKIMH Y = xe?.

y dy d?y L x=3-t &
5. Haiinure ™ u ™ byHKIU: a) y=3t?: 0) y=5"".

. 2 .
6. Hanuuire ypaBHeHue KacatenbHOH k mapabone ¥ =X~ —4X+ 2 B touke ¢ abeuuccoii x, =0.

[Toctpoiite rpaduk 1 KacaTeabHYIO.
7. IocTpoiite rpaduk nanHOH GyHKuuu. Haiiaure Hanbopiiee 1 HaMMEHbIIee 3HaYeHUS (PYHKITUH

Ha 3agaHHOM oTpeske: T(X)= 2x% —6x% —18x+7, xe [— 2; 2].

1
8. [Toctpoiite rpaduk pyHkIUU Yy = § x* —2x%u uccienynure €€ Ha DKCTPEMYM.

X3

2
9. Tocrpoiite rpaduk GYyHKINU U YKOKUTE 10 TpaduKy e€ aCUMITOTHI: (x+1) .

10. HpOBeI[I/ITe IIOJIHOEC UCCIICAOBAHUC (I)YHKI_H/H/I C MOMOLIBIO MOCTPOCHHOT'O NPCABAPUTCIIBHO

_1\2
rpadukay = % :
X

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

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

MOMEHT BpeMeHn t =4cC.
DYHKIUH HECKOJbKHX NMEPEMEHHbIX:

1. IToctpouth PyHKIINIO, BEISICHUTH €€ 007aCTh ONpeaeNieHuss  Z =

2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOIHBIX (YHKIUH B 3aJaHHOMN TOYKE:
1

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

2
3. Haiitn Z—l:,ecnn u=xy+sin(x+y).
X

. Beramcnnrs npubmmkéaao /5-%% +2,03%

. [locTpouTs mOBepxHOCTH. HaiiTn skcTpeMyMbl QYHKIMH  Z = X° + 2y* —4X — 6y + 2.

. Haiftu skcTpemanbHoe 3Hauenne QyHKIMU Z = 2X+ Yy — Yy’ —X* 1pu ycnopun X + 2y =1.
. Haiitn HanGonbinee 3HaueHne GyHKIMU B 33JaHHOM 00J1aCTH:

~N o o B~



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 BhITyCKaeT CIMYE€YHbIE KOPOOKH. Pacxo b1 Ha MPOM3BOCTBO OJTHOTO KOpoOKa 1 py0, a rieHa

nponaxku paBHa 5 py0. CKONBKO HYXKHO IPOHM3BOIUTH KOPOOKOB, YTOOBI MPUOBLIL ObLIA
HauOOJIbIIEH, ecnu t pabOTHUKOB 3aBoja MOKET POU3BOIUTH B
mecsiy N=—(t—10)?+500 kopo6KoB.

Pacxonpl Ha HPOM3BOACTBO Y aBToMOGHNeil cocrapnsaior Q=0,5y*+y+7 MunnmoHoB pybieii 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 pacxojsl) - S¥y—(Q. Kakyio HauMEHbIIYI0 LEHY MPOAaXH S HYKHO
YCTaHOBUTH, YTOOBI 32 3 MecsIia 3aBO/I MOJIYYHII PUOBLTH 75 MIJITMOHOB pyOIeii?

B nByx o6nactsx ectb mo 20 paboumnx, KaxKAblil 13 KOTOPBIX TOTOB TPYAUTHCS 110 10 4acoB B CyTKH
Ha J100bIYe aJIOMUHUS WIN HUKesA. B mepBoit obnactu oquH pabounii 3a yac noObiBaet 0,2 Kr
arromuHYS Wk 0,2 Kr HUKeTsi. Bo BTopoii 00s1acTy 1yist JOOBIYH X KT aJTFOMUHUS B JICHb TPEOYeTCS
X? 4eJI0BEKO-4acoB TPy, a /IS JOOBIYHM y KT HUKEJIS B IeHb TpeOyeTcs y2 4eloBeK0-4acoB TPY/a.
O6e oOnacTu MOCTaBIAIOT MOOBITHIA METaul Ha 3aBOJA, TJ€ IS HYXA MPOMBIIIJICHHOCTH
MIPOU3BOJIUTCS CILJIaB AIIOMHHMSI U HUKENs, B KOTOPOM Ha | KI' alfOMUHUS MPUXOAUTCSA 1 Kr
Hukens. [Ipu aTom obnacTu 1oroBapuBaroTCs MEKIy co00il BeCcT 10ObIYy METAIIOB TaK, YTOOBI
3aBOJI MOI' [IPOM3BECTU HauOOJbIlIee KOJUYECTBO ciulaBa. CKOJIBKO KHUJIOTPaMMOB CILUIaBa Mpu

TaKUX YCJIOBHSX €KEIHEBHO CMOXKET MPOU3ZBECTH 3aBOJI?
(UcTounuk: https://shkolkovo.net/catalog/slozhnye zadachi_prikladnogo_haraktera/naibolshego _naimenshego
znacheniya_velichiny/page-2 © shkolkovo.net)

Pemmmte rpaduyeckuM MeTomOM 3amady Ha HaXOXJIEHHE ONTUMAIBLHOTO 3HAueHUsS (DYHKIMU
(ny1aHa 100BIYM MOJIE3HBIX HCKOMAEMBbIX):

Z=2%+X, — min

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

5. 3amana Tabiuia 3HaYeHW# X W Yy W yKa3aH BHJ 3aBUCHMOCTH f(x,a,b):aX2+b.

Haiigure mapameTrpsl @ u D, HCIIONB3ys METOJl HAMMEHBIINX KBaJIPaTOB.

04 0,6 0,8 1,0 1,2

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 Mamble W OeckOHE4HO OoinbiMe (YHKIHMH, CBA3b Mexay HuUMH. 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.

PI'P Ne3 «MeToaAbl HHTEIPAJbLHOT0 MCYUCJIEHUS NMPU PelIeHNH MPUKJIATHBIX 32124

3agaHuMe: NpH pelIeHMHM 33424, BOCHOJB3YHTECh OJHHM H3 NPHKJIAJHBIX IAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

PesynbTar odopMHTE B BHAEe CKPHUHIIOTOB CTpaHWl] ¢ BbluuciaeHusmMu B Google
JoxyMeHTe (IPULLINTE CCHUIKY NPENOAaBaTeNII0, B dJIeMeHTe «3ajaHue» Ha 00pa30BaTe/IbHOM
nopraJjie Win Ha aocke Miro)

1) Brrunuciauts HCOMPCACIICHHBIC MHTCIPAJIbI

3 4
1 il 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 Ne4 «/IludpepennnanbHbie ypaBHEHUA»

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 maTETpai nim ooiee pemenue nuddepeHmaipHOro ypaBHEHHS MEPBOTO 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 oOmee pemrenue nuddepeHansHoro ypaBHeHus (M eciiv 3aaHo- pemnTh 3a1aqy Kommn):

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 Clioco0aMu - 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 € pa3IeAOMNIMHUCS 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 ypaBHEHHS BBICIIMX MOPSAKOB. JIMHEHHBIE OJXHOPOIHBIC

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 JIHJY c nocrosHHbIME K03 @UIMEHTaMU U MPaBOH YaCThIO CHEHUAIBHOTIO

BUa.

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

YPAaBHEHUM.



IMPUJIO’)KEHUE 2

OueHo4HBbIE CpeICTBA A5 NPOBeIeHUsI MPOMEKYTOUYHOMH aTTecTAlMN
a) [lnannpyemble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA JJIl IPOBeAeHUs
NMPOMEKYTOYHOM ATTECTALMHU:

Kon
WHOIUKA
TOpa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

O1ieHOYHBIS cpe€acTaa

YK-1 Cnoco6en ocyiecTBJIsITh KpUTHYECKHH aHAJIU3 MPOOJIeMHBIX CUTYaIl[Hii HA OCHOBe
CHCTEMHOT0 MOJX0/12, BLIPA0aThIBATh CTPATETrNIO NeCTBUI

VK-1.1

Ananusupyer
IpOoOJIEMHYIO
CUTYaIUIO KaK
CUCTEMY, BBISBIISIS
€€ COCTaBIISIOLIUE U
CBSI3M MEXTy HUMU

- Pacuerno-rpaduueckue pabdorer (PI'P) mo pasmenam xypca
(npumepnsle BapuanTtel PI'P nipencrasnens! B [lpunoxenun 1).

- Bompocel 1 caMONpoBEpKM M NMOATOTOBKM K 3amure PI'P
(npencrasnensl B [Ipunoxenun 1):

1. ®opMyJIHpPOBKHM OCHOBHBIX TEOpeM (CBOMCTB, INPU3HAKOB
M3Yy4aeMbIX MOHSITUN, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS) B
M3ydaeMbIX pas3zerax Kypca,

2. Metoapl pacKpeITHS  HEOIPENEeICHHOCTEH,
HENPEPHIBHOCTU (QYHKIIMH OAHON IIEPEMEHHOM,

3. Aroput™  TpUOTIKEHHOTO  BBIYMCIEHUS  (QYHKIHH C
MOMOIIBI0 A depeHIInana; HamucaHus YpaBHCHHSI KacaTeIbHOU
psAMOH (TUTOCKOCTH).

4. AropuTM MOJTHOTO MCCIIEIOBAHUS (DYHKITUH.

5. AJroput™M HaXOXACHUS SKCTpemMyMa (YHKUUU OJHOM H
MHOTHX TIEPEMEHHBIX.

6. MeToapl BBISICHEHHS KIIACCOB HMHTErpUPYEMbIX (YHKIUH, a
TaK)Ke METObI MHTETPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKITUH.

7. OCHOBHBIE TIPUITIOKEHUS OTNIPEICTICHHBIX HHTETPATIOB.

8. CmocoObl  BBIICHEHHS  CXOOUMOCTH  HECOOCTBEHHBIX
HWHTETPaJOB.

BBIICHCHHA

- IlpencraButh 0030p CepBUCOB, ITUGPOBBIX UHCTPYMEHTOB ISt
BHByaJ'II/I3aIII/II/I, I/I3yT~IeHI/I$I CBOﬁCTB, aHaJIn3a HpI/IKHa)IHI)IX 3aja4,
pelaeMbIX CpeCTBaMH JMHEHHON anreOpbl 1 MaTeMaTUYECKOTO
aHaau3a

— pe3ynbTaT (CKPUHIIOTHI WM ...7) MPEACTaBUTh Kak OTBET Ha
3amanne B Moodle, umu B Google noxymenTe, uinu Ha 1ocke Miro.

YK-1.2

Kputnuecku
OIICHUBAET
HaJISKHOCTh
MCTOYHHUKOB
UHQOpMAIIH,
paboTaer ¢
NPOTHBOPEUNBON
uHpOpMAaIei u3
Pa3HbIX HCTOYHHKOB,
orpeeIsieT mpoOeItbl
B MH(OpMaIuy,
HEOOXOAMMOM IS
pereHus npooIeMHOM
CUTYyaluH, 1
NPOCKTHPYET
MPOIIECCHI 1O UX
YCTPaHEHHIO

- HCIIOJIB3YET PECYPChl HHTEPHETA JUIsl IPOCMOTPA, MIOUCKA,
oTOOpa, BU3yaIM3allii U aHAIN3a JaHHBIX (OTKPBIThIE 0a3bl
JIAHHBIX, TOPTaNbI U caifTel, Hanp. Poccrat, TAdviser u ap.).
Oyenounsie cpedcmea 0ocmudicenue UHOUKamopa.
Ilpumepnuiii eapuanm 3adanus:

1) U3yunts (y3HaTh) BO3MOXKHOCTH CEPBUCOB, IU(PPOBBIX
WHCTPYMEHTOB

1.1. nns BU3yanu3anuy, aHaau3a NPUKIaJHbIX 33aa4, PeIIacMbIX
CpeICTBaMU JINHEHHOW 1 BEKTOPHOM anreOpsl (Hamp.,
TPaHCHOPTHOM 3ajaun, 3anaun JII1 — rpapudeckuit meron),

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

1.3. u T.1. (B KOXJIOM pa3jeine Kypca — JUIs pereHHs
KOHKPETHBIX MEKIUCLUILUIMHAPHBIX IPUKIAIHBIX 3a7a4)




Kon Nupukarop
WHJIIKA JOCTHKCHUS OLICHOYHbIE CPEICTBA
Topa KOMITCTCHIHH
2) Pe3ynbratr (CKpUHIIOTHI WM ...7) IPEICTAaBUTh KaK OTBET Ha
3aganue B Moodle, nnu B Google nokyMeHTe, Win Ha JOCKe
Miro..
VYK-1.3 |Pa3pabatbiBaer u YMeer pemiats 3a1a4u MpeIMETHON 00J1acTh: BEIOUPATh METO U

COJIepKaTEIbHO
apryMEeHTHUPYET
CTpAaTETrHIO PEIICHUS
poOJIeMHOM
CUTYaIli1 Ha OCHOBE
CHCTEMHOTO H

MEX TUCITUTUTHHAPHO
T'O MMOJIXO0/IOB;
CTPOUT CIICHAPUHU
peanu3aiu
CTpaTeruw,
orpenesis
BO3MOJKHBIE PUCKH U
npejyiaras imyTH ux
yCTpaHCHHUS

QJIITOPUTM JJIsl pELICHHS] KOHKPETHOM 3a/1a4M, apryMEHTHPOBATh
CBOM BBIOOP; CTPOUTH MPOCTEHIIINE MAaTEMAaTHIECKUE MOJICITH
peanbHBIX MPOLIECCOB U CUTYaLUM; IPUMEHATh KOMIIbIOTEPHBIE
MaTeMaTHYECKHE TPOrPaMMBI [l pELICHMs 3a/1a4.

- o0naaeT HaBBIKaMu 0TOOpa U 00pabOTKK HHPOPMAIIH,

- HaBbIKAMU U METOJIMKaMH 0000LIEHHsI Pe3yIbTaTOB PEIICHUS
3a71a4 Ha OCHOBE TEOPETUUYECKUX MOJIOKEHUM BBICIIECH
MaTE€MaTHKU

Ilpumepnuie 3a0anusn

3apanme 1. [{ns nmpousBoacTBa ABYX BHJIOB u3aenuid A u B
UCIOJIb3YETCsl TPU THUIA TEXHOJIOrMueckoro obopynoBanus. Ha
MIPOU3BOJICTBO €AMHMUIIBI U3/1EHs A HCTIONb3yeTcs 3 yaca paboThl
o0opynoBaHusi mepBoro Bujaa, 4 yaca paboTbl 00OPYHOBaHUS
BTOPOTO BHJIa U 5 yacoB yaca paboThl 00OPYIOBaHUS TPETHETO
Buaa. Jns enunuisl u3nenus B — ucnonsiyercs 6, 3 u 2 yaca
COOTBETCTBEHHO.

CyIiecTBYIOT OrpaHMYEHUS Ha HMCIOJIb30BAaHUE O00PYIOBaHUS
nepporo Buaa — 102 wyaca B Mecsll, HAa UCHOJIb30BAaHUE
obopynoBanus BTOporo Buaa — 91 wac B Mecdan U Ha
WCIONIb30BaHNE O00OpyIOoBaHUS TpeThero Buaa — 105 dacoB B
MecHI.

ena peanuzauuu €AMHUIBI TOTOBOTO U3JETUs A COCTaBIseT 7
y.e., u3nenus B — 9 y.e.

CocraBbTe M1aH MPOU3BOACTBA U3enuil A U B Ha mecs,
00ecreunBaroINil MAKCUMAJIBHYIO BBIPYUKY OT X peaTH3allii.
Pemmts 3a1a4y ¢ momonipto cpencts MS Excel.

. BeisscHuTB, BpeMsi paboThl KAKOTO 000PYI0OBAHUS UCUEPIIAHO HE
MOJHOCTBbIO, B KakKUX MpeJeraax MOXKET MEHATbCI Bpems
HCIIOJIb30BaHUS BCEX TpPEX BUAOB OOOPYIOBaHMS, YTO OBl
«IIEHHOCTBY 3TOT0 pecypca OCTaBaIacCh MPEKHEM.

B kakux mpezaenax MOXKHO U3MEHSTH IIEHBI TOTOBBIX MPOTYKTOB
A u B, 4T0 OBI IJIaH UX TMPOU3BOACTBA OCTAJICS TMPEKHUM.
[IpoBepuTth 1E€I€CO00pPa3HOCTh BBEJIEHUS B IUIaH IPOU3BOJCTBA
enie oaHoro uzaenus C, ¢ 3aTparaMu Ha €IMHUILY POAYKIIUH 2,
3, 5 yacoB paboThl 000PYIOBaHUS IEPBOTO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CJIM 1IE€HA PEAIM3allii COCTaBUT 8 y.¢€.
3apanme 2. Pemnth TpaHCHOPTHYIO 3aJa4y MO NMEPEBO3KE MecKa
C TpeX KapbepoB Ha YEThIpe CTPOUTENbHBIC IJIOLIAAKH. B eHb
Kaxapli kapbep npousBoaut 120, 80 u 100 ToHH mecka, Ha
cTpouriomanku  tpedyercs 85, 65, 90 wmw 60 ToHH
COOTBETCTBEHHO. M3BECTHBI pPACCTOSHMUS MEXKIY 3aBOJaMU U
IJION[aIKaMH B KUJIOMETpax:




Kon Nupukarop

HHJMKa JOCTHKCHUS OneHOYHBIE CpeCTBA
TOpa KOMIIETCHIIMH
7 4 15 9
11 2 7 3
4 5 12 8

OrnpenennuTs ONTUMAIbHBIN IIJ1aH IEPEBO30K, MUHUMH3UPYIOILIHMA
00NN KUIIOMETPaK ePEBO30K.

3anganme 3. [Ipu DOCTPOCHUHU BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BbISICHEHUU HAa/IE)KHOCTU COOPYKEHUS, CTYIEHTBI
CTPOMOTPSIAA CTONKHYJIMCh C PELIEHUEM CIIEAYIOLIEH 3a1auu:
Tpoc, noABeLIeHHBIN 3a 1Ba KOHIIA HA OJJUHAKOBOM BBICOTE,
uMeeT Gopmy ayru napadossl. PaccTosHue Mexly TOUKaMu
KperuieHust paBHO 24 M. [rybuna nmporuda Tpoca Ha pacCTOSTHUN
3 M oT ToukH kperieHus paBHa 40 cm. OnpenenuTs rIyoruHy
poruda Tpoca NocepeinHe MEXy KpErJIeHUsIMHU.

6) HOpﬂIlOK MPOBEACHUS l'[pOMC)KyTO'lHOﬁ aTTeCTalluu, MOKa3aTe/Jiu 1 KPpUTEPUU ONCHUBAHUSA:

2. IlpoBeeHUsI MPOMEKYTOYHOM aTTECTALUM

[IpomexyTouHas arTectanus 1o JUCLUIUIMHE «Bpicmiasg maremaTHka» HOpoBOJUTCA B (opme
9K3aMEHAa M BKIIOYAET TEOPETUYECKUE BOIPOCHI, IO3BOJIIOIIME OLICHUTh YPOBEHb YCBOCHHS
o0y4aroIMMHUCS 3HAHUM, M NPAKTUUECKUE 3aJaHMs, BBIABISIOIIME CTENEeHb CHOPMUPOBAHHOCTU
YMEHUI U BIaJCHU, IPOBOAUTCA B (hOpME IK3aMeEHa.

DK3aMeH I10 JaHHOW TUCIUIUIMHE TPOBOUTCS B YCTHOM (OopMeE 110 IK3aMEHALIMOHHBIM OUJIeTaM,
KaK/bIH U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJJHO NMPAKTUUYECKOE 3aJaHUE.

Iloxka3aTenu U KpUTEePUH OLICHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» — OOY4JaroLHiics TEMOHCTPUPYET BBICOKMH YpOBEHb C(OPMHUPOBAHHOCTH
kommnereHmu YK-1, BcectopoHHee, cuctemaTuyeckoe U TiyOOKOe 3HaHHWE Y4eOHOro Mmarepuana,
CBOOOJHO BBINOJIHACT TPAKTHUECKUE 3a/aHusi, CBOOOJHO ONEpPUPYET 3HAHUSIMH, YMEHHIMH,
MIPUMEHSIET UX B CUTYalUsIX TOBBIIIEHHON CII0)KHOCTH.

— Ha OLIEHKY «XOpOIIO» — O0Y4Yaroluiics JeMOHCTPUPYET CPEeAHUH ypOBEHb C(OPMHPOBAHHOCTU
koMmreTeHIIMM YK-1: OCHOBHbBIE 3HaHUS, YMEHHS OCBOEHBI, HO JONYCKAIOTCS HE3HAYUTEIIbHbIE
OLIMOKH, HETOUHOCTH, 3aTPYJHEHUS [TPU aHATUTHUECKUX ONepalusix, IepeHoce 3HaHUM U yMeHUl Ha
HOBBIE, HECTaHJAPTHbIE CUTYAlIUH.

— Ha OLEHKY «YIOBJETBOPHUTEJIbHO» — OOYyJaroIUICs JEMOHCTPUPYET IOPOTrOBBIH ypPOBEHBb
chopMupoBaHHOCTH KoMmneTeHIIMH YK-1: B X01€ KOHTPOJIbHBIX MEPONPUATUI TIOMYCKAIOTCS OLIMOKH,
NPOSIBIISIETCS.  OTCYTCTBHE OT/AEIbHBIX 3HAaHWH, YMEHHH, HABBIKOB, OOYYaIOLIUICS MCIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHECHUSI IPU ONIEPUPOBAHUYU 3HAHUSAMU U YMEHHUSIMU MIPHU UX [IEPEHOCE Ha HOBbIE
CUTYal1H.

— Ha OIIEHKY «HEeYJO0BJIETBOPHUTEJIbHO»— OOyJaroniuiics AeMOHCTpUpyeT 3HaHHs He Oosee 20%
TEOPETUYECKOI0  MaTepuana, JIOMYCKaeT CYyIIECTBEHHbIE OLIMOKM, HE MOXET I[oKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKY PELICHHSI IPOCTBIX 3aa4 UIIM HE MOKET [TOKa3aTh 3HAHUS 1a’Ke Ha YpOBHE
BOCIPOU3BE/IEHUS U O0BSICHEHNUS HH(OPMALINH.



