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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
HCKOMAEMbIX, CTPOUTENIBCTBE U DKCIUTYaTalluU MOJ3€MHBIX O0BEKTOB PA3IMYHOTO HA3HAUCHHUS.

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

Jucuuniaa Beicimas maTemartuka BXOJUT B 00s3aTENbHYIO YacTh y4eOHOro IUiaHa
00pa3zoBaTeNbHON MPOTPaMMBI.

Jiis u3ydeHus AMCUMIUIMHBI HEOOXOMUMBI 3HAHMA W YMEHHUs, C(POpPMHUpOBAaHHBIC B
pe3yabTaTe M3y4yeHMM IUCLUIUIMH: «Ajredpa M Hayana aHanusa», «l'‘eomerpus» B 00bEMe
IIPOrpaMMBbI CPETHEHN LIKOJIBI.

3HaHus (YMEHUs, BIaJIeHUs), IOJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEOO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

dusuka

TeopeTnueckas MexaHUKa

ConpoTuBieHne MaTepualioB

IIpukiagHas MEXaHUKa

DNEKTPOTEXHHUKA

Teopus BeposTHOCTEH U MaTeMaTUYeCKasi CTaTUCTUKA

AHann3 JaHHBIX

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pe3ynbpTaTe ocBOEHUs IUCHUIUIMHBI (Monyiisl) «Bpiciias MaTrematuka» o0ydaromuiics
JOJKEH 001a1aTh CIEAYOIIMMU KOMIETEHIUSAMHU:

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

VYK-1 CrnocoGeH ocCymiecTBIATh KPUTUYECKUI aHalW3 NpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOT'0 I10/IX0/1a, BBIPA0AThIBATh CTPATErHIO JeHCTBUI

YK-1.1 AHanu3upyeT NpoOONEMHYIO CHTYaIlMl0 KaK CHCTEMY, BBIABIAS €€
COCTaBJISIFOLINE U CBA3U MEXIY HUMHU
YK-1.2 Kputnuecku orieHuBaeT HaIGKHOCTh UCTOYHUKOB HH(pOpMaIuu, paboTaeT ¢

MPOTUBOPEUNBON HWHPOpMAIEl W3 pa3HBIX HCTOYHHKOB, OIMpEAeNnseT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs MPOoOJIeMHON
CUTVAIIMH, U IPOEKTUPYET MPOLIECCHI 10 UX YCTPAHEHUIO

YK-1.3 Pa3spabatbiBaeT U colepikaTelbHO apTryMEHTHUPYET CTpPATEeTHUI0 pPEelIeHUs
MpoOJEMHON CHUTyallMM Ha OCHOBE CHCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CHEHApUU peau3allid  CTPATEeTUH, ONpenemss
BO3MOYKHBIE PUCKH U IIpeJIarasi MyTH MX 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 s s
KOHTaKTHast paboTa E z Dopma TeKyILEero
Paznen/ rema g (B axaz. Hacax) & EE Bun KOHTPOIIA Kon
g & © | camocrositenbHOM | ycmeBaemocTH U
JTUCLUTUTAHBI 5 £ © . | xomnereHuun
@) g £ paboThI POMEXXYTOYHOH
nmab. | mpakt. | 3 & arTecTa
Jlex. 23 1105051
3aH. 3aH. | O &
1. DneMeHTHI IMHEHHOH anreOps
1.1 JluneitHas  anreOpa:
N MOJITOTOBKA K
Marpunbl u JeHCTBUS HaJ
MPAKTHIECKIM
HUMH. Omnpenenurenu
3aHATUAM,
KBA/IPATHBIX - MATpHIL, paHr CaMOCTOSITETTbEHOE ayAuTOpHAs
MATPHILIEL, o0parHas U3yueHHE I((?H OJfLHaH yK-11, yK-
Marpuna. Mertoasl pemenus| 1 6 6/211 3 Y P 1.2, YK-1.3
cHCTeM [ JIUTEPATYPHI, pabota (AKP) Nel
o BbInonHeHue PI'P PI'P Nel
anreOpanvecKux ypaBHEHUIL.
Nel «Matpumpr.
Teopema Kponexepa-
Onpenenureny.
Kanemnn. OpnHOpoHBIE
CucreMb»
CUCTEMBL.
HWroro no pasaeny 6 6/21 3
2. BBemenne B MaTeMaTHYECKHI
aHaIH3
- OATOTOBKA K
MPAKTUYECKOMY
2.1 Ipenen u 3aHATHIO, VK-1.1, VK-
HempepbBHOCTh  (yHkmuu| 1 2 221 | 10,4 - COCTaBJICHUE tectupoBanue  |1.2, YK-1.3
OJHOM MepeMEHHON y4e0HOI KapTh
«Bpruucnenne
TIPE/ICIIOBY
Uroro no pazneny 2 221 10,4
3. JuddepenuansHoe
ucuucieHne (QyHKIMU OIHOW U
MHOTHX TIEPEMEHHBIX
3.1 Omnpenenenue VK-1.1, VK-
MPOU3BOIHON (YHKIUH B - OATOTOBKA K 1.2 VK-1.3
T(I))‘IKG Hdudpode el}{/unan ero TPAKRTHACCKHM oo
FeOMe:F I/I‘ICCKI/II:I;I c1’vn,1cn SARATIM,
P N - BeimosiHeHue PI'P PT'P No2;
I'eomerprueckuit u 2 1 4
. Ne 2 TECTHPOBAHKE
MEXaHUYECKUH CMBICIT
N «Inddepenunans
IIPOU3BOTHOM. [paBuia
ndepeHImpoBans " HOE MCYUCIICHHE
" 1 @OIT u GHIT"
Ta0JIMIA TPOU3BOTHBIX.
3.2 [IpousBoHbIe 74 VK-1.1, VK-
i depeHanbl  BBICIIAX - IOJATOTOBKA K 1.2, VK-1.3
nopsinkoB. OCH. TEOpEeMBI MPAaKTUYECKOMY
nuddepeHnaILHOro 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

HUTtoro 3a cemectp 36 36/14,411| 68,2 SK3aMeH

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
TEXHUYECKUX CpeACTB paboThl ¢ uHpopMmanueld (MHPOPMALMOHHYIO Cpely YHHBEpCHTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMUYECKOE 00ecTeueHe CAMOCTOATeIbLHO padoThl 00y4arommXxcst
[Ipencrarneno B mpumoxxeHuu 1.

7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTeCcTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas auTEpaTypa:

1. llIunaues B. C. Boicmast maTemaTuka: yueOnuk / B.C. [llunaueB. — Mocksa: UHDPA-
M, 2019. — 479 c¢. — (Bwicmee obOpazoBanme). — ISBN 978-5-16-101787-6. - Tekcrt:
a5eKTpoHHBIH. - URL:



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

2. Slumenes, JI. T. Boicuiast maTtematuka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP : Undpa-
M, 2020. - 752 c. - (Breiciiee o6pa3oBanue; bakanaspuar). - ISBN 978-5-369-01032-7. - Tekcer :
anektponHbii. - URL: https://znanium.com/catalog/product/1056564  (mata oOpaiieHus:
03.06.2021). — Pexxum J0CTyIa: 110 MOAIUCKE.

0) JlomotHuTeIbHASI IUTEpaTypa:

1. Maremaruka B mpuMepax u 3anadax: yueo. mocooue / O.M. Jlertsipesa, JI.H. XKyp6enko, I".A.
Huxonosa, H.B. Hukonosa, C.H. Hypuea. — MockBa: UH®PA-M, 2019. — 372 c. — (Bricee
00-pazoBanue: bakanmaBpmar). - ISBN 978-5-16-102288-7. — Tekct: anekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802 — (mata oopamenwus: 03.06.2021). — Peskum
JOCTYTIA: MO TIOJITHCKE.

2. lTunaues B. C. 3agaunuk 1o Beiciiei MaTematuke: yue6. mocobue / B.C. Illunaues. — 10-e
u3n., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicmiee obpa3oBanue). - ISBN
978-5-16-101831-6. — Texkcr: 3JICKTPOHHBIH. — URL.:
https://new.znanium.com/catalog/product/1042456 (nata oOpamienus: 03.06.2021). — Pexxum
JOCTYTIA: MO TIOJIITHCKE.

B) MeToauveckne yKasaHus:

1. I'paueBa, JI.A. OnpeneneHHbI HHTErpal: METOJMYECKUE YKa3aHUs JUISl CTYJEHTOB —
Maruutoropck: 'OV BIIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

2. I'paueBa, JI.A. DneMeHTHI TMHEHHON anreOphl, BEKTOPHOH aareOphl U aHATUTUIECKOM
reomerpun: YueOHoe rmocobue. - Marauroropck: I'OY BIIO «MI'TY um. I'.11. HocoBa», 2010 —
63 c.

3. Makcumenko, . A. CoObITust 1 BepoSTHOCTB. YacTh 2: MeTo. yka3. - MarHUTOropck:
I'OVY BIIO «MI'TY um. I'.1. Hocosa», 2010. — 25 c.

4. Masuenko, E.II. IlpousBognas u nuddepennman ¢ynkuun. IIpaktuxkym.-
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2010. — 38 c.

5. Masuenko E.II. MccnenoBanue QyHkiuii u nocrpoenue rpadguxos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. .. Hocosay, 2011. — 20 c.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpamMmHoe oGecnieyeHne

Haumenoanue .
o Ne noroBopa Cpok neiicTBHS TUIEH3UH

MS Windows 7
Professional(mms  |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 o1 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJIHO  PaCIpPOCTPAHIEMOE 0OECCPOYHO
FAR Manager CBOOOJHO  pacmpoCTpaHsIeMOe 0eccpoyHO

IIpodeccnonanbublie 0a3bl JaHHBIX M HH()OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue xypca CchlIKa

[TouckoBast cucrema Axamemust Google (Google|URL: https://scholar.google.ru/
Scholar)

WNudopmanuonnas cucrema - Equnoe okHo pocryna|URL: http://window.edu.ru/
K HH()OPMAITMOHHEIM pecypcaM

DnexkTponHas 6a3a nepuoandeckux wm3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUC»



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/
https://dlib.eastview.com/

DnexkTpoHHble pecypesl oubamoreku MI'TY wuwm.|http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa
MesxayHapoaHas HayKoMeTprueckas pedepaTHBHasI
Y TOJTHOTEKCTOBAs 0a3a TaHHBIX HAYYHBIX WU3JaHHM
«Web of science»
MesxyHapoaHas pedepaTHBHas ¥ TOIHOTEKCTOBast |http://scopus.com
cupaBoYyHas 0a3a JIAaHHBIX HAYYHBIX HW3JaHHH
Mexaynaposanas 6a3a MmoJIHOTEKCTOBBIX KypHanos|http:/link.springer.com/
Springer Journals
Mexaynaponnas 0aza crpaBoYHBIX u3gaHuii mo|http://www.springer.com/references
BCEM OTpacysiM 3Hanuii SpringerReference
Mexnynaponnas pedeparuBHas 0aza naHbIx mo|http://zbmath.org/
YUCTOM M npuKiIaaHoi maremarnke ZbMATH
9 MarepHaJIbHO-TeXHHYECKOE oDecnevyeHne U CIUIINHBI (MOTYJIs1)

http://webofscience.com

MarepuaabHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Y4eOHble ayJUTOPUH TSI TIPOBEICHHS 3aHATHIA JIGKIMOHHOTO THIIA.

Jlocka, MyIbTHMEIUIHBIC CPEICTBA XPaHEHHsI, TIEPEIavy U TPEICTaBICHUS HH(OPMAIIHH.

Y4eOHblE aymIuTOpHHM IS NPOBEACHUS TMPAKTUYECKUX  3aHATHH, TPYNIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIBTAIlUH, TEKYIIETO0 KOHTPOJISI M MPOMEKYTOYHOW arrectanuu. Jlocka,
MyJbTUMEAUNHBIA TPOEKTOp, 3KpaH, KoMiuiekc wmeroauueckux pa3paboTok (pa3aaTovyHOro
Marepuaia d METOIUYCCKUX YKa3aHWil) M\WIIM KOMIUIEKC TECTOBBIX 3aJaHUi /IS MOATOTOBKH U
MIPOBE/ICHUS TPOMEXKYTOUHBIX U PyOSKHBIX KOHTPOJIEH.

[TomMerieHust Uit CAaMOCTOSITEIILHON Pa0OThI yJanuXcsl.

[Tepconanbubie KoMIbIOTEphI ¢ makerom MSOffice, Bbixomom B MHTEpHET U ¢ AOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHUTETA.

[Tomernenue st XpaHeHUs U TPOPHIIAKTHYIECKOTO 00CITYKMBaHUS yueOHOTO 000pYI0BaHHUS.

[Ikader a1 XpaHeHUs: y4eOHO-METOAMYECKON TOKYMEHTAIUHU, Y4eOHOro 00OpyIOBaHUS U
y4eOHO-HaTJISITHBIX TTOCOOUIA.


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/

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. «DemMeHThI JMHEHHOH aare0pbl U aHAJMTHYECKOH reoMeTPpUM B NMPHJIOKEHHUAX K
NPHUKJIAAHBIM 3aa4aM J00bIBaIOLIEH POMBIIIJICHHOCTH»

3ananue Nel. [lpu pemennu cjeayomux 3a1a4, BOCHOJb3YHTECh OJHUM M3 MPUKJIAIHBIX
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) mpuayManTe CaMOCTOSTEIBLHO ONPEICIIUTENb 6-TO TIOPSAKA U
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 OAHOPOJHBIX CUCTEMAX BBIIMHUIIUTE (byHI[aMeHTaJ'II)HYI-O CUCTCMY peI_HeHI/Iﬁ TaM, I'JI€ 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 I MIPOU3BOJCTBA €IUHUIBI MTPOAYKIIMH KaKIOTO BHJA JaHBI MATPUIEH Amxk.

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

3aJlaHHOM TIUIaHe BhIMycka Q M cyMMapHble 3aTpaThl Ha ChIpbe. lIpeacTaBuTh pe3yiabTaThl 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 MPOU3BOJUT CBOIO
npoaykiuio. YacTe ee UIeT Ha BHYTPHUIIPOU3BOACTBEHHOE MOTPEOJICHUE JaHHON OTpaciblo H
IPYTUMH OTpacisMu, a apyras Y (KOHEUHBIM MPOAYKT) NpeaHA3HAYCHA IS JIMYHOTO H
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 Ne2 «Memoowl oughghepenyuanvnozo ucuucnenus yuKyuu 00HOI U MHO2UX NEPEMEHHBIX
npu pewienuu 3a0ay RPUKIAOHO20 XAPAKMEPa»

3apnanue Nel. Ilpu pemeHum 3agad, BOCHOJIB3YyHTeCh OJHUM M3 NPHKJIAIHBIX MAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica nau 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 > X+2y<1
A) z=x-2y+5 y>0 B) z:ln(x2+y2) x>0
X+Yy<1, y=>0.

3aganue No2 (KEMCOBBIE 3AJIAHMS nas rpynmn)

1.

3aBoJ1 BEITYCKAET CIIMYEYHBIE KOPOOKHU. Pacxo/1pl Ha MPOU3BOICTBO OJTHOTO KOpoOKa 1 py0, a meHa
npogaxu paBHa 5 pyO. CKOJBKO HY)XHO TNPOU3BOIMTH KOPOOKOB, YTOOBI HPUOBUIH ObLIa
HauOOJIbIICH, ecnu t pabOTHUKOB 3aBo/a MOXET MIPOU3BOIUTH B
mecsan N=—(t—10)?+500 kopo6KoB.

Pacxompl Ha TPOM3BOACTBO Y aBTOMOOMIEH coctaBisitor Q=0,5y?+y+7 MUIIIMOHOB pyOneil B
mecsan. Eciam mpomaBaTh KaXIbplii aBTOMOOWJIB 3a S THICSY pyOJel, TO NpH MpoJaxke BCeX
MIPOU3BEICHHBIX 3a MECSI] aBTOMOOMJICH 3aBOJ MOJYYHT JOXOA S*y, a 3apaboTaeT Ha 3TOM
npuObUTL (HOXOIBI MUHYC pacxofbl) - Sxy—Q. Kakyro HaMMEHbBIIYIO IEHY MPOJAXH S HYKHO
YCTaHOBHTH, YTOOBI 32 3 MecsIa 3aBOJI MOJIyYHJI IPHOBLIH 75 MUIIITMOHOB pyOIIeii?

B nByx obnactsix ectb 1o 20 pabounx, KaxIblid U3 KOTOPHIX TOTOB TPYAUTHCS 1O 10 4acoB B CyTKH
Ha JJ00bIue aTIOMUHHS WM HUKeNs. B mepBoii obmactu oauH paGouwmii 3a yac noObiBaet 0,2 Kr
amomuHus wim 0,2 kr Hukens. Bo BTopoit o6macty 11t JOOBIUY X KT aTFOMUHHS B IEHb TpeOyeTCst
X? 4eJI0BEK0-4acoB TPY/a, a /IS O0OBIYH Y KT HUKEJIS B IeHb TpeOyeTcs y> 4elI0BEKO-9acoB TPY/a.
O6e o06macTH TOCTAaBISAIOT AOOBITHIH METAJUT Ha 3aBOA, TAE U1 HYXI MPOMBIIUICHHOCTH
MIPOU3BOJIUTCS CIUIAB QIIFOMUHUS W HHKEJS, B KOTOPOM Ha | Kr alfOMHUHUS MPUXOAUTCS | Kr
Hukens. [Ipu sTom obnacTu 1oroBapuBaroTCst MEKIy co00i BECTH 10ObIYY METAJUIOB TaK, YTOObI
3aBOJI MOI' IIPOM3BECTH HauOoJbllIee KOJIMYeCTBO ciuiaBa. CKOJIBKO KHUJIOIpaMMOB CIlIaBa IpU

TaKUX YCJIOBHSX €KEIHEBHO CMOXKET IMPOU3BECTH 3aBOJ?

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

Pemmts Fpa(i)I/I‘IGCKI/IM MCTOAOM 3aJiladyy Ha HaXOXIACHHUC ONTUMAJIbHOI'O 3HAYCHUA (1)YHKIII/II/I

(aHa 10OBIYH MOJIE3HBIX HCKOMAEMBbIX):
Z=2X%+X, — min

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

5. 3amana Tabnuia 3HaYeHMW X W Yy W yKa3aH BUJ 3aBUCHUMOCTH f(x,a,b):ax2+b.

Haiigute nmapaMeTpbl aunb , UCIIOJIb3Yyd METO/] HAUMCHBIINX KBAApPATOB.

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

2,3 2,5 58 9,8 10,6

Bonpocsl k 3ammure:

1.
2.

[TocnenoBarenbHOCTH. [Ipeaen nocienoBaTeIbHOCTH.
Oyukuust. Criocobs! 3aganus. O6nacts onpeaeneHus. OCHOBHbBIE dJIEMEHTapHbIE (YHKITUH, UX
CBOMCTBA, rpauKH.


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

3. Ipenen ¢pynkuuu B Touke. [Ipeaen ¢pynkiuu B 6eckonednocT. OTHOCTOPOHHUE TPEAETHI.

4. beckoneyHo wmanbple W OeckOHEYHO OoJbmue (QYHKIUU, CBA3b MeXay HuMHU. CBoHCTBa
0ECKOHEYHO MaJIbIX (PYHKIIUH.

5. Teopemsl o npenenax. PackpeiTue HeonpeneneHHocTel. 3aMedarenbHbIe TPeIeIbl.

6. CpaBHeHHE OECKOHEUHO MaJIbIX (YHKUWH. DKBUBAJICHTHBIE OCCKOHEYHO Maible (QYHKIUH U
OCHOBHBIE T€OpPEMbI O HUX. [IpMeHeHHe K BBIUMCIIEHUIO MPE/IETIOB.

7. HenpepsiBHOCTh QyHKIIMHU B TOUKe. TOUKH pa3pbiBa U UX KIacCU(pUKALIUS.

8. OcCHOBHbIE TEOPEMBI O HENIPEPBIBHBIX (yHKLUAX. CBOICTBA (DyHKIMH HENPEPBIBHBIX Ha OTPE3KE.

9. IlpousBoaHast PyHKIHH, €€ TCOMETPUICCKUIA U (PU3UICSCKHUIA CMBICIT.

10. VYpaBHeHMs KacaTeJIbHOW U HOpMau K KpuBoi. JuddepenpyeMocts GyHKIMU B TOUKE.

11. IIpow3BojaHasi CyMMbI, pa3HOCTH, IPOU3BEACHHS, YaCTHOTO (yHKIMA. [Ipon3BoaHAs CIOKHON U
o0paTHO# (yHKITUH.

12. uddepeHurpoBanre HESBHBIX M IMapaMeTpUyeck 3anaHHbIX (yHkiwid. Jlorapudmuyeckoe
muddepeHnmrpoBanue.

13. IIpou3BoaHbIE BBICUIUX ITOPSIAKOB.

14. Juddepenmman Gynkuuu. ['eomerpuueckuii cmbicn auddepennnana. OCHOBHbIE TEOPEMBI O
nuddepeHnmuanax.

15. Ilpumenenue nuddepenunana Kk npuOIMKEHHBIM BBIYUCICHUSM.

16. OcHoBHBIC TeopeMbl qud hepeHImanTpHoro neunucinenus: Pomrs, Jlarpanxka u Kooy,

17. IlpaBuno Jlonurans.

18. YcnoBusi MOHOTOHHOCTM (YHKIMH. OkcTpeMymsl ¢yHkiuil. HeoOxonumoe u poctatodHoe
YCIIOBHUSA SKCTpeMyMa (pYHKLUH.

19. HawmOombliee u HauMeHbIIIee 3HAYCHUS PYHKIIMHA HA OTPE3KE.

20. Bemykinocts rpaduka pynkiuu. Touku neperuda. Heo0xoaumoe u J0CTaTOYHOE YCIOBUS TOUEK
neperuoa.

21. AcumnrtoTsl rpaduka QyHKIUU.

22. Ompenenenne (YHKIMHM HECKOIBKHX IepeMEHHBIX. OOnacTb OIpeneieHus. 3aMKHYThIE H

OTKpBbITBIE 00sacTH. CriocoObl 3a/1aHMs.
23. YacTHble MpOU3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, X T€OMETPHUYECKHIA CMBICIL.
24. JlupdepenuurpyeMocTs M MOMHBIA auddepeHnnan (YHKIUM HECKOJIBKHX IEePEeMEHHBIX.
[Ipumenenue nosnHoro nuddepenmana Kk NpUOIMKEHHBIM BbIUUCICHUSIM.

25. JluddepennmpoBanue HEIBHON QyHKIIMM HECKOIBKUX MEPEMEHHBIX.

26. DKcTpemMyM (QYHKIWH JIBYX TIepeMEeHHBIX. HeoOX0qiMbIe U JOCTaTOUHBIE YCIOBHUS SKCTpEMyMa.

27. YCIOBHBIN 3KCTpEMyM (PYHKIIUH IBYX MEPEMEHHBIX.

28. HauOosnpliee 1 HauMeHblIee 3HaUYeHUs! QYHKIIMH B 3aMKHYTOH 001acTH.

PI'P Ne3 «MeToabl HHTEIPaJbHOI0 HCYUCJICHHUS NPH PEIICHNH NPUKJIATHBIX 32129

3agaHMe: NpHU pelleHUM 3a]a4, BOCHOJIB3YHTeCh OJHUM U3 NPHKJIAJHBIX MNAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wim ap.).

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

1). Berunciantb HeonpeaeieHHbIE HHTErpaibl

3 4
1 X3 X 2 1 J \/_7_ 2 dx
—-—+1d - d 2-7x 2%
1_I 3x 5 )" 2.I 3:x" 20 —3) 3 S'”(s 1j
ctg°x — 6 2x -1
dx * ——————dXx | X A X



,[4X+3 J- dx J dx
o 102 g Peton Doy TG RGaR

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

2) BeruncnuTh ornpeieneHHbIe HHTETPaibl

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

3). Berurcauts miomiaap GUrypsl, OrpaHu4eHHON JTUHUSME
1) x-y=4 y? =
¥ =cos2@, OS(DSE
2) 6
x =2cost
3) y=6sint; y=3(y>3).

4). BbIUUCIUTD JJIMHY AYTW KPUBOM, 3aJJAHHOW ypaBHEHHEM

1) y=lhx, V3 <x <15,

2) P= 3’7", —m/2<p<7x/2
x =e'(cost +sint),
3 x =e'(cost —sint), n/2<t<r.

5). Beruucnuts 00beM Telia, 00pa3oBaHHOTO BpallieHHeM BOKpyr ocu Oy Gurypsl, orpaHu4eHHON
rpadukamu GyHKIEA X = 3-y° , X= y*+1
Bonpocel k 3ammure:
1. TlonsiTue HEONpENEeNEeHHOTO HMHTErpajga, ero cBoiicTBa. Tabiuiia OCHOBHBIX HEOIpPEETICHHBIX
UHTETPAJIOB.

MeTo1bl HHTErpUPOBAHUS Pa3IMUHBIX KJIAacCOB (DYHKIUH.
Omnpenernenue onpeaeIeHHOI0 HHTErpaja, ero CBOUCTBA, TEOMETPUUECKUI U (PU3UYECKHI CMBICIT.
Brruucnenue onpeaenennoro uarerpaia. ®opmyna Hetotona-Jleitoauna.
[Ipuiio>keHns OnpeesIeHHOro HHTErpaa.
HecoOcTBeHHbIE HHTETrpabI.

o Uk wn

PI'P Ne4 «/IludpepennnanbHbie ypaBHEHUA»

3agaHMe: NpH pelleHUM 3a]a4, BOCHOJB3YHTeCh OJHUM U3 NPHKJIAJHBIX MNAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wim ap.).

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

1. Haiitu o6mmii maTETpai nim ooiee pemenue nuddepeHmanpHOr0 ypaBHEHHS MEPBOTO MOPsIKa
(B mpumepax r), 1) pemuTh 3anauy Kommn):

1) Va—x'y'+xy? +x=0, 2) 20xdx—3ydy=3x’ydy—5xy’dx, 3) y'=> ;xfxya_:yy

"—yCoSX =Sin2x ' = xy?2
4){3/ y s {xy +y=xy ydx_><y+1O|y 0

y(0) = - y@) =1

2. Haiitu o61ee pemenue qudpepeHnaabHoro ypaBHeHUs:



3. Haiitu pemienue 3agaun Komm:

1) y"xInx=y",2) @+x*)y"+2xy'=12x>.

y" =2sin® ycosy

y(Q) =§ Y =1

4. Haiitu oOmee pemrenue nuddepeHansHoro ypaBHeHus (M ecliv 3aaHo- pemnTh 3a1aqy Kommn):

7)

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

3) V"' —4y"+5y' =6x*+2x-5, 4) y"+2y" -3y’ =(8x+6)e*,

5) y'—4y' +4y =e*(cosx+3sinx),6) y" —64y’ =128cos8x —64e**,
{ y"+y=1/sinx

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 N kLD

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

Jluneitnple audQepeHnanbHble ypaBHEHUS BBICIIUX NOPAAKOB. JIMHEHHBIE OJHOPOJHBIE

muddepeHnranbHble ypaBHEHHS 2, N-T0 MOPSIIKOB.

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

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

Wuterpuposanue JIHJY c noctosHHbIME KO3 @UIMEHTaMU U MPaBON 4YaCThIO CIEHUAIBHOIO

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

- CIIOJIb3YET PECYPCHl HHTEPHETA JUIsl IIPOCMOTPA, ITOUCKA,
oTOOpa, BU3yaIM3allii U aHAIN3a JaHHBIX (OTKPBIThIE 0a3bl
JIAHHBIX, TOPTaNbI U caifTel, Hanp. Poccrat, TAdviser u ap.).

Ilpumepnolii 6apuanm 3a0anus:

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
HNHIWKa JOCTUKCHUA OLICHO‘IHI:IG CpeacTsa
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 Ilpumepnuie 3a0anusn

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

3ananme 1. J[ns npousBojcTBa ABYX BUIOB u3naenuid A u B
UCTOJNB3YeTCsl TPU THIA TEXHOJOTHYecKoro obopynoBanus. Ha
IIPOM3BOJICTBO €AMHMIIBI U3/1EIMs A HcTionb3yeTrcs 3 yaca paboThl
o0opynoBaHusi mepBoro Buia, 4 yaca paboTbl 00OpyHOBaHUS
BTOPOTO BHJIa U 5 4acoB yaca paboTsl 000pyIOBaHUS TPETHETO
Buaa. [ns enunuubl uznenus B — ucnonb3yerca 6, 3 u 2 ydaca
COOTBETCTBEHHO.

CyliecTByIOT OrpaHHuYEHHUs] Ha HCIOJB30BaHHUE O0OpPYHOBaHUs
nepBoro Buaa — 102 wyaca B Mecsl, Ha MHCIONb30BAHUE
o0opynoBanusi BTOporo Buga — 91 wac B Mecs u Ha
WCIIOb30BaHUE 000py/oBaHUs TpeThero Buaa — 105 dacoB B
MeECHILI.

Llena peanuzanuu eIUMHULBI TOTOBOrO M31€aus A COCTaBIsAeT 7
y.e., u3nenusa B -9 y.e.

CocraBbTe IJ1aH MTPOU3BOACTBA U3eanil A 1 B Ha mecs,
o0ecrnevnBarIIni MaKCUMaJIbHYIO BBIPYUYKY OT X peaTu3aluu.
Pemuts 3aga4y ¢ nomonipo cpeacts MS Excel.

. BbsicHuTh, BpeMsi paboThl Kakoro o00py10BaHUs UCUEPIIAHO HE
MIOJIHOCTbIO, B KAaKUX IpeAeaax MOXKET MEHSITbCS BpeMs
UCIOJb30BaHUSI BCEX TpeX BHUJOB O0OOpPYIOBaHHUS, UYTO OBl
«LIEHHOCTb) 3TOT'0 Pecypca OCTaBajlach MPEKHEH.

B kakux npenenax MOKHO M3MEHSTh LIEHBI TOTOBBIX IIPOJYKTOB
A u B, uTo OBI IJ1aH UX MPOU3BOACTBA OCTAJICS PEKHUM.
IIpoBepuTh LienecO0O0pa3HOCTh BBEIEHHS B IJIaH MPOMU3BOJICTBA
emte ogHoro uzaenus C, ¢ 3arpaTaMM Ha €IMHUILY IPOAYKIIMH 2,
3, 5 yacoB paboTbl 000pYyI0OBaHUS MEPBOTO, BTOPOTO U TPETHErO
BUJIOB COOTBETCTBEHHO, €CJIH 1I€Ha Peau3allii COCTaBUT 8 y.e.
3aganue 2. PemnTe TpaHCIOPTHYIO 3a7ady IO NEPEBO3KE MecKa
C TpeX KapbepoB Ha YEThIpE CTPOUTENIbHBIC IJIOLIAAKH. B neHb
Kaxapli kKappep npousBoautT 120, 80 m 100 ToHH necka, Ha
cTpouriomanku  tpedyercs 85, 65, 90 wmw 60 ToOHH
COOTBETCTBEHHO. V3BECTHBI pacCTOSHUSA MEXIY 3aBOJaMU U
IJIOLIAIKaMH B KUJIOMETpaXx:

7 4 15 9
11 2 7 3
4 5 12 8

Ornpenenuts ONTUMAIbHBIN IJ1aH MEPEBO30K, MUHUMH3UPYIOIIHMA
00N KIJIOMETPaK MePEeBO30K.

3apanme 3. [Ipy nocTpoeHUN BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BBISICHEHUN HAZICKHOCTH COOPYKEHUS, CTYICHThI
CTPOMOTpsIAa CTOJIKHYJIMCH C PELLIEHUEM CIIEAYIOLIEN 3a/1auH:
Tpoc, moJBEMIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOU BBICOTE,
uMeeT Gopmy Oyru mapadomsl. PaccTosiHre MeXly TOUKaMu
KperuieHust paBHo 24 M. ['my6uHa nporuba Tpoca Ha pacCTOSHUU




Kon Nupukarop
HNHAWKA JOCTHKCHUA OLIGHO‘IHI:IG CpeacTsa
TOpa KOMIIETEHIIUH

3 M oT ToukH KperuieHus paBHa 40 cm. OnpeneauTs TTyOuny
IIporuda Tpoca NocepeinHe MEXy KpPEIIeHUSIMHU.

0) Ilopsaok nmpoBeAeHUsI MPOMEKYTOUHON ATTECTAUM, MOKA3ATEeJ I U KPUTEPUU OLIEHMBAHUSA:

2. [IpoBegeHus NPOMEKYTOUHOM aTTECTAIIUH

[IpomexyTrouHas aTrectauus IO AUCHUIUIMHE «BpIciias mareMaTuka» NpOBOAUTCA B Gopme
9K3aMEHa M BKJIIOYAET TEOPETHUYECKUE BOIPOCHI, IO3BOJISIONIME OLICHUTh YPOBEHb YCBOEHUS
00yJaroIMMUCs 3HAHUH, W TPAKTHYECKUE 3aJaHHS, BBISBISIONINE CTENEHb CHOPMUPOBAHHOCTU
YMEHHUI U BJIaJICHUH, IPOBOIUTCS B HopMe IK3aMEeHa.

DK3aMeH 110 JaHHOH JUCUUILIMHE IPOBOAUTCA B YCTHOM (hOpMeE 110 SK3aMEHALIMOHHBIM OUJIeTaMm,
KaXXJIbIil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOMPOCA U OJHO MPAKTUUYECKOE 3a]IaHUE.

IToxa3aTenu U KPUTEPUH OLICHUBAHUSA JK3aMEHA:

— Ha OLEHKY «OTJHYHO» — OOYJaIOUIHIiCS IEMOHCTPUPYET BBICOKHH YPOBEHb COPMHPOBAHHOCTH
komnereHiu YK-1, BcecTopoHHee, cuCTeMaTH4YecKoe M TIyO0OKoe 3HaHHe Y4eOHOro MaTepuaa,
CBOOOJHO BBINOJIHSACT TPAKTHUECKUE 3alaHusi, CBOOOIHO ONEpPHUPYET 3HAHHUSIMH, YMEHHSIMH,
IIPUMEHSIET UX B CUTYalUsIX NOBBILIEHHOMN CIIOKHOCTH.

— Ha OLEHKY «XOpOoILIo» — OOyYaroluiicsl IEMOHCTPUPYET CpeJHUI YpOBEHb C(HOPMHPOBAHHOCTU
koMmreTeHIIMM YK-1: OCHOBHBIE 3HaHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS HE3HAYUTEIIbHBIC
OLIMOKHU, HETOYHOCTH, 3aTPYIHEHUS IIPU AHAJTUTUUECKUX OlepalusiX, IepeHoce 3HaHU 1 YMEHH Ha
HOBBIE, HECTAHJJAPTHBIE CUTYalLUH.

— Ha OLEHKY «YHOBJIETBOPUTEJIBbHO» — OOYy4aroUMiicsl IEMOHCTPUPYET IOPOrOBBI YPOBEHBb
copmupoBaHHOCTH KoMneTeHIIuN YK-1: B X071e KOHTPOJIBHBIX MEPOIPUATHI JOMYCKAIOTCS OINOKH,
MPOSIBIIIETCS. OTCYTCTBUE OTHENbHBIX 3HAHWN, YMEHHUI, HAaBBIKOB, OOYYarOIIMICS HCIBITHIBACT
3HAYUTENIBHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHMSAMH IIPU UX [IEPEHOCE HAa HOBbBIE
CUTYalUH.

— Ha OIICHKY «HEeYJAOBJIETBOPUTEJIBLHO»— OOY4YalolHiics JeMOHCTpUpyeT 3HaHus He Ooixee 20%
TEOPETUYECKOr0  MaTrepuana, JIONyCKAaeT CyIIeCTBEHHble OIMMOKM, HE MOXET TIOoKa3aTh
MHTEJUIEKTYyaJIbHbIE HABBIKY PELICHHSI IIPOCTBIX 3a7a4 UJIM HE MOJKET [T0OKA3aTh 3HAHU AK€ HA yPOBHE
BOCIIPOU3BE/ICHUS U 00BSICHEHHS UH(OPMAIIHH.



