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JIner akryanuzanuu paéodeii mporpaMmsl

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

IIporokomor 20 1. Ne

3aB. kadempoii 10.A. U3BekoB

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

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

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

[Ipotokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

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

IIporokom or 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

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

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

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

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOTYJIf)

LensiMmu ocBoeHUs NUCHUIUIMHBI «Martematukay SBISETCd TNPUBUTHE HABBIKOB
UCTIONIb30BAaHUsSI MAaTEMAaTHYECKUX METOJOB HCCIEJAOBAaHUS W OCHOB MAaTEeMaTHYECKOTO
MOJIeIHPOBaHUS B OyAylIel mpodeccuu o HHKEHEPHOMY 00€CTIeYeHHIO ASITEIbHOCTH YeJIOBEKa
B HeJpax 3eMITu MPH SKCIUTyaTallMOHHOW pa3Bellke, To0bIue U mepepadoTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMbIX, CTPOUTENBCTBE U IKCIUTyaTallly MOA3EMHBIX 00BbEKTOB Pa3IMYHOI0 HA3HAUCHUS.

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

Jucrumiarna Beicmias mMaremaTtnka BXOAMT B 00S3aTENbHYIO YacTh y4eOHOTO IUIaHA
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnist u3ydeHus: NUCHMIUITMHBI HEOOXOAWMBI 3HAHHMS U YMEHHUs, CHOPMUPOBAHHBIC B
pe3yibTaTe M3y4eHUU IUCLUIUIMH: «Anredpa M Havana aHanusa», «l'eomerpus» B o0bEMeE
IIPOrpaMMbI CpEIHEN LIKOJIBI.

3HaHus (YMEHMsI, BJIQJCHUS), [TOJIyUEHHBIE [IPU U3YYEHUU JAAHHON JAUCUUIUIMHBI OyAyT
HEO0XOUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

®dusuka

TeopeTnyeckas MexaHUKa

ConpoTuBieHHE MaTEpUATIOB

[Ipukiiagnas MmexaHuka

DNEeKTPOTEXHHUKA

Teopus BepoATHOCTEN U MaTeEMaTHYECKasl CTATUCTUKA

ABanus 1aHHBIX

3 Komnerenuun ody4arouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3yJibTaThl 00y4eHHUs

B pesynbTare ocBOeHMS AUCHUILIMHBI (MOIYs) «Beiciias MmaremaTuka» oOyJaromuncs
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

VYK-1 CrnocobGeH ocymecTBIsATh KPUTHUECKUHM aHaau3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOT0 I10/IX0/1a, BBIPa0aThIBaTh CTPATETHIO JIeHCTBUI

YVK-1.1 AHanmusupyer MOpoOJEeMHYI0 CHUTYallMl0 Kak CHCTEMY, BBIABIAS e
COCTABJISIIOLIME U CBA3U MEK/1y HUMH
YK-1.2 Kputnuecku onieHuBaeT Haie)KHOCTh HCTOUHUKOB HH(OpMaIiu, paboTaeT ¢

MPOTUBOPEYNBON HHpOpMAIHe M3 pa3HbIX HCTOYHUKOB, OIpPEAETSeT
npobOensl B MH(OpManMu, HEOOXOAMMOW JUIsl PEHICHHS MPOOJIEMHON
CUTYALINH, U IPOEKTUPYET MIPOLIECCHI 10 MX YCTPAHEHUIO

YK-1.3 Pa3pabatpiBaeT U copepKaTelbHO apPTyMEHTUPYET CTPATEeTHIO0 pPELICHHS
MpoOJEMHON CHUTyalli Ha OCHOBE CHCTEMHOTO M MEXIUCITUIUTMHAPHOTO
MOAXOJOB; CTPOUT CIEHAapUM pealu3alud CTpaTeruu, Ompenenss
BO3MOJKHBIE PUCKH U MpeJuIaras NyTH UX YCTPAHCHHUSI




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO6mIast TpyIOEMKOCTh NUCIHUIUIMHBI COCTaBisieT S5 3aueTHhIX enunami 180 akaa. 4acos, B TOM

YHUCIIC:

— KOHTaKTHas padoTa — 76,1 akaj. 4acoB:
— ayiuTOpHAas — /2 aKaj. 9acos;
— BHeayauTopHas — 4,1 akaj. 4yacos;

— caMOCTOsITeNIbHAs paboTa — 68,2 akaJl. 4acos;
— B (hopMe mpakTUIecKoii moaroToBku — 0 akaj. 4ac;

— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - 3K3aMEH

AynutopHas S e
. | omraxrias pabora E E dopma TeKyIIero
Pasmen/ Tema % (B axaz. yacax) E;’ [ Bux . KOHTpOJIA Kon
J— 2 g ©| caMOCTOATENBHOH | - yCreBaeMOCTH 1 KOMITETEHIIHH
@) 5 g £ paboThI TIPOMEKYTOYHOMH
Tlex. JSIZH' HE:II:T' 5 ‘;’g aTTecTalun
1. OJIeMEeHTEI JTUHEHHON
aNre0nEI
1.1 Jluneitnas anreGpa:
Matpuuel 1 AedcTBUS Hax TIOArOTOBKA K
HUMH. Onpenenurenu TPAKTHHYCCKIM
KBaJIpATHBIX MATPHII, PaHT SAHATHIAM,
MaTpHITH, o6parHan CaMOCTOSITENBHOE ayJUTOpHas
MaTpHITa. Merons| 1 6 621 3 U3yUYCHHE KOHTPOJIbHAS VYK-1.1, VK-
P— cHeTeM JIUTEPATYPBI, pabora (AKP) Nel [ 1.2, YK-1.3
JHCHHBIX BhInosnHeHue PI'P PI'P Nel
anreOpandeckux Nel «Matpuusr.
ypaBHEHUH. Teopema Onpezemreny.
Kponekepa-Kanemm. Creremn
HWtoro o pazzeny 6 6/21 3
2. BeeneHue B MaTeMaTHYECKHHA
aHaIN3
- MOATOTOBKA K
MIPaKTHIECKOMY
2.1 Tpenen u 3aHATHIO, VK-1.1, VK-
HeTpepbIBHOCTh  GyHKIMu| 1 2 22N | 10,4 | - cocraBieHue tectupoBanue |1.2, YK-1.3
OJIHOM IepEeMEHHOI y4eOHOM KapThl
«Bpruncnenne
IPEJICIIOB)
Hroro no pasaeny 2 221 |10,4
3. JuddepenimanbHoe
ucuuciieHne (QyHKIUU OJHOH U
MHOTHUX HIEPEMEHHBIX
3.1 Onpenenenue
MPOM3BOTHON (YHKIUH B * MO/ITOTOBKA Kk
touke. Juddepenunarn, ero TPAKTIHECIUM
TEOMETPUUYECKUIT  CMBICI SATGITHAM,
TeomeTpuucckuii " 2 1 4 | BRIOMHEHHE PTP PI'P Ne2; YK-1.1, VK-
MEXAHICCKHH MBI Ne2 TECTUPOBAaHUE 1.2, VK-1.3
N «Anddepennuann
npous3BonHoil.  I[IpaBumia
muddepeHnpoBanus ul H;%I;IC;H;)HIEEP,{G
Ta0JIMIA NPOU3BOIHBIX.
3.2 IIpousBonHbIE u
mudhepeHnransl  BBICIINX - MOJTOTOBKA K
nopsaakos. OCH. TEOPEMBI IPAKTUIECKOMY VK-1.1, VK-
nuddepeHInaIbHOTO 2 1 2 3aHATHIO, PI'P Ne2 1.2, VK-1.3
HCUYUCIICHUS. dopmyna - BeinosiHenue PI'P
Teitnopa. IIpaBuiio Ne 2
Jlonurans




3.3 [Mpumenenue

- IIOATrOTOBKA K

TIPOM3BO/IHOI " MIPAKTUYECKOMY
Augdepenmmazy: P 4 811 | 8 I PTP Ne2 YRS
AOBAHUK pyHKIMI 1 - BeinonHeHue PI'P o ’
BBIYHCICHUH
. No 2
MPUOTMKEHHBIX 3HAUYCHHUI
3.4 uddepenupoBanue
®HII: noHsATHE 4YaCTHBIX I Haii;f;ﬁiif
MIPOU3BOJTHBIX, ITOJTHOTO 2 4531 4 P SAHSTHIO y - PI'P Ne2, VK-1.1, VK-
nuddepennnana, ’ - TECTHPOBaHHE 1.2, YK-1.3
- BeimoaHeHue PI'P
SKCTPEMYM OHII, No 2
JJIEMEHTBI TEOPHUHU TOJIS B
Htoro o pazzeny 10 14/411 | 18
4. HHTrerpalbHOE HCYUCIICHHE
(GYHKIIUY OHOH NepeMEHHOM
4.1 ITepBooGpa3sHas ~ MOATOTOBKA K
MIPAKTHYECKOMY
by, 3aHSATHIO
Heonpenenenneiii - BBIHOJ'IHEHI/IG; PI'P
HHTETpal U ero OCHOBHBIC 2 1 4 No3 - PI'P Ne3; VK-1.1, VK-
CBOMCTBa. Tabmuma - - TECTHUPOBaHHE 1.2, YK-1.3
«Heonpenemnenusr
HEOIPEeIeICHHBIX N .
U, ompeiesIeHHbIH
HUHTETPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX QYHKIIHIHA M HECOOCTBCHHBII
HHTETpa»
4.2 OcHOBHBIE METOJBI
MOATOTOBKA K
HWHTETPUPOBaHUS. MeETObI HDAKTHIECKOM
HEIOCPEACTBEHHOTO 2 1/0.411 4 P SAHSITIIO y - PI'P Ne3; VK-1.1, VK-
HMHTETPUPOBAHUS. ’ ’ - TECTHPOBaHHE 1.2, VK-1.3
. - BeimoaHenue PI'P
WuTerpupoBanue 3aMeHOM No3
MIEPEMEHHOM U 110 YacTIM -
-IIOATOTOBKA K
4.3 OCHOBHBIE = METOBI MIPAKTHYECKOMY - PI'P N3 VK-11 VK-
HWHTETPUPOBAHUS. 2 1 4 3aHATHIO, - rectn OB_al-’lI/le 12 y11<1 3
Wurerpuposanue apobdeit - BbInosiHenue PI'P P - '
Ne3
4.4  OCHOBHBICE METOMBI
- IIOATOTOBKA K
HWHTETPUPOBAHUS. HpaKTHYCCKOMY
HnTerpuposanue ) aon | e P e - PT'P Ne3; VK-1.1, VK-
TPUTOHOMETPHUECKUAX u i - TECTUPOBaHUE 1.2, VK-1.3
- BeInosTHEeHue PI'P
HppalOHATBHBIX Ne3
BBIpAKEHUI -
4.5 OrpeieneH bl
- IOATOTOBKA K
HHTErpall. dopmyna DAKTHAECKOM
Herorona-JlelibHuma. 2 2 84 P SAHSTIIO y - PI'P Ne3; YK-1.1, VK-
CaoiicTBa. Mertoast ' ’ - TECTUPOBaHHE 1.2, VK-1.3
- BeInosTHEeHue PI'P
HWHTETPUPOBAHUS. No3
TIpUIOKEHHS. )
4.6 HecobcrBennbie 1; Ha(:i;o:e?cljclf;f
MHTErpasbl.  AOCONIIOTHAS 2 201 6.4 P SAHSTIIO Y - PT'P Ne3; YK-1.1, VK-
CXOJIMMOCTb. IIpusnaku ’ K - TECTUPOBAHHE 1.2, YK-1.3
- BeITIOJTHEHKUe PI'P
CXOIMMOCTH.
Ne3
Uroro o pazneny 12 11/6,411 | 32,8
5. OOBIKHOBEHHBIC

muddepeHnnanbHbIe ypaBHEHHS




5.1 OOBIKHOBEHHBIE
muddepeHnuanbHbe

- IOAr0OTOBKA K

ypaBuenus (OY): AV 1- MIPaKTHIECKOMY - PI'P Nod: VK-1.1, VK-
IO M BBICIIUX IOPSJIKOB. 6 3 4 3aHATHIO, - TCCTHDOBANIC 12 VK-1.3
OCHOBHEBIE TOHSTHA, - BeITIOsTHEHUe PI'P P - '
METObI peleHus. Neq

Cucrempr JIY  mepBoro

Htoro o pazzeny 6 3 4

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

HTtoro mo aucIuIuinHe 36 36/144 68,2 JK3aMeH

)4




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

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

®opMbI yUeOHBIX 3aHATHI:

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

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

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

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

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

TBOpUYECKUI IPOEKT, IPEAITOIATAIOIIHAN B OTJINYUE OT IPEIBIAYLIET0, KOHEYHBII IPOIYKT
B CJIEYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKU 3HAYMMOMY «MATEMaTHUYECKOMY» COOBITHIO
(mpazgHuk umcna «[Iu» u T.0.); «MareMaTudeckas» OTKPBITKAa (CBOEro poaa yueOHas KapTa,
TOJILKO HE(OpMaJIbHO, KpacOYHO O0(hopMIIeHHAs; BUJIEOPOIHK «S Haydy Bac pemars ...» 1 T.1.

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

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

6 YueOHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKOIHXCs
[Ipencrasneno B mpunoxxkenuu 1.

7 OueHoYHbIe cpeIcTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneYeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas UTEpaTYypa:
1. Illunayes B. C. Bricmas matematuka: yueOHuk / B.C. llunaueB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bsicmee oopazoBanue). — ISBN 978-5-16-101787-6. - TekcT: 2JIeKTPOHHBIH.
- URL: https://new.znanium.com/catalog/product/990716. — (mara oopamenus: 03.06.2021). —
Pexxum nocryna: mo noarnucke.
2. Slumenes, JI. T. Briciias matematuka : yueOnuk / JI. T. Slumenés. - Mocksa : PUOP : Uudpa-
M, 2020. - 752 c. - (Bsicmiee ob6pazoBanue; bakamaBpuar). - ISBN 978-5-369-01032-7. - Tekcr :
anektponnbid. - URL: https://znanium.com/catalog/product/1056564 (mara oOparieHus:
03.06.2021). — Pesxxum focTyma: Mo momucKe.



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

0) lonoJiHMTE IbLHASA JIATEpaTypa:
1. MaTtemaruka B mpuMepax u 3amadax: yue0. mocobue / O.M. Jlertsapesa, JI.H. XKyp6enko, I'.A.
Hukonora, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. — 372 ¢. — (Bricmee
00-pazoBanue: bakanmaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: snexrponnsii. — URL:
https://new.znanium.com/catalog/product/989802 .— (nara o6parenus: 03.06.2021). — Pexum
JIOCTYTIA: IO TIOJIITHCKE.

2.. llumaues B. C. 3agauHuk 110 BhIciei MaTematuke: yueo. mocodue / B.C. llunauen. —
10-e u3x., crepeotun. — MockBa: MHOPA-M, 2020. — 304 ¢. — (Beicmiee oOpa3zoBanue). - ISBN
978-5-16-101831-6. — Texcr: AIIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (mara o6pamenus: 06.05.2021). — Pexum
JOCTyTA: JJII aBTOPH3. MOJIb30BATEIICH.

B) MeToauyeckue ykazanus:

1. I'paueBa, JI.A. OnpeneneHHbIA UHTETpall: METOANYECKHUE yKa3aHUs AJISl CTYACHTOB —
Marnutoropck: 'OY BITO «MI'TY um. .. HocoBay, 2010 — 12 c.

2. I'paueBa, JI.A. DneMeHThI JIMHEHHON anreOpbl, BEKTOPHOU aireOphl U aHATUTHYECKOM
reomerpun: YdueOHoe nocobue. - Marauroropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

3. Makcumenko, . A. CoObiTus ¥ BeposITHOCTE. YacTh 2: MeTo. yka3. - MarHuTOropekK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

4. Masuenko, E.II. IlpomsBomnas wu muddepenuman ¢ynkuun. I[IpakTuym.-
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

5. Masiuenko E.II. MccnenoBanue ¢yHkuuii u nmocrpoeHue rpapuko. [Ipaktukym. —
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmuoe obecnieuenue

Haumenosanue .
0o Ne noroBopa Cpoxk neicTBuUS TUIICH3UU

MS Windows 7
Professional(us  |/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 1117.09.2007 GeccpotHO
Professional
7Zip CBOOOJIHO  pacIpoCTPaHIEMOE 0ECCPOYHO
FAR Manager CBOOOIHO  pacmpoCTpaHseMoe 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

Ha3Bsanme xypca CchplIKa

[TouckoBas cucrema Axanemuss Google (Google|URL: https://scholar.google.ru/
Scholar)

Wudopmanmonnas cuctema - Equnoe okno gocryna k|URL: http://window.edu.ru/
UH(OPMAIIMOHHBIM pecypcam

OnexkTpoHHas 0a3za mepuoauueckux wusganuii East|https://dlib.eastview.com/
View Information Services, OO0 «MIBUC»

DnexTpoHHbIe pecypchl onommorekn MI'TY um. .. [http://magtu.ru:8085/marcweb2/Default.asp
Hocosa

MexayHapoiHasi HayKOMeTpuieckas pedepaTuBHas
" ITOJJHOTCKCTOBAA 6333 JAHHBIX HayllHBIX I/ISJIaHI/II/I
«Web of science»

http://webofscience.com



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

Mexaynapoanas pedepaTuBHass W IMMOJHOTEKCTOBas|http://scopus.com
cpaBouHas 0asa  JIAHHBIX  HAYYHBIX  W3JIaHUM
MexayHnapoaHas 0a3a MOJHOTEKCTOBBIX >KypHaios|http://link.springer.com/
Springer Journals
MesxaynapoaHas 6a3a CripaBOYHBIX U3daHKi Mo Bcem|http://www.springer.com/references
orpacisim 3Hanui SpringerReference
Mexaynaponnas pedeparuBHas 0aza gaHHbIX mo|http://zbmath.org/
yuCTOM M IpuKiIaaHoi Marematuke ZbMATH

9 MaTepHa/IbHO-TEXHHYECKOe oDecredyeHue TUCIUTIIHHBI (MOTYJIst)

MarepuaabHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOYACT:

VYyebHble ayTuTOpUN ISl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Jlocka, MyIbTUMEIUHHBIE CPECTBA XPaHEHUs, Iepelayl U MpeACcTaBIeHU HH(OPMALIUU.

VYyeOHble ayAUTOPUH JIsl IPOBEICHUS MPAKTUYECKUX 3aHATUM, TPYIIIIOBBIX U MHAUBUAYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJS U IPOMEKYTOYHOM arrectauuu. Jlocka, MyJIbTUMEIUNHBIN
IpoeKTop, 3kpaH, Kommeke MeToanueckux pa3paboTok (pa3gaToyHOro Marepuajia i METOJUYECKUX
yKa3aHui) U\WIM KOMIUIEKC TECTOBBIX 33JaHUil JJIsl TOATOTOBKU M IMPOBEACHUS MPOMEKYTOUHBIX U
PYOEKHBIX KOHTPOJICH.

[TomemieHust 17151 CaMOCTOSITENBHON PaOOThI yHaIIuXcsl.

[Tepconanbubiec kKommbioTepbl ¢ makerom MSOffice, Beixomom B MHTEpHET U € JOCTYIIOM B
JNEKTPOHHYI0 UH(POPMAIMOHHO-00Pa30BaATEIbHYIO CPEly YHUBEPCUTETA.

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

Hlkadsl qist XxpaHeHus y4eOHO-METOAMYECKON AOKYMEHTAIMH, Y4eOHOro 00OpyIOBaHUS U
y4eOHO-HATJISTHBIX TOCOOMIA.


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

HPUJIIOXKEHHUE 1
YueOHO-MeTOANYECKOE O0ecTeYeHHe CAMOCTOSTEIbHOM PadoThl 00y4aroUXCs
IIo nmucuumuHe «Bpicmias MaremMaTuka» IPEeAyCMOTPEHa ayAMTOpHAas M BHEAyAUTOpHAas
caMmocCTosITeNIbHasl paboTa 00y4aroIIUXCsl.
AymuTopHas caMOCTOsITENIbHAsT paboTa CTYAEHTOB TNpEANoyiaraeT pelieHue 3aj4ad  Ha
MPAKTUYECKHUX 3aHATHUSAX.

Ilpumepnuie eapuanmeul pacuemno-zpagpuueckux pavbom (PI'P) u 6onpocoe 011 no02omoseku K
3auqume meopemuiecKoil Yacmu:

PI'P Ne 1. «JiieMeHTBI JIMHEHOH aare0pbl M AHAJINTHYECKOH reOMeTPHM B NPHJIOKEHUSX K
NPHUKJIAAHBIM 3aa4aM J00bIBaIOLIEH POMBIILIICHHOCTH»

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

Pe3yabTaT 0popmMuTe B BUE CKPUHIIOTOB CTPAaHUIl ¢ BbiuncjJeHusimu B Google /lokymeHnTe
(MPUILIMTE CCHLIKY MPEeNnoaBaTe 0 WK B djleMeHTe «3alaHue» Ha 00pa30oBaTeIbHOM MOpTaJie)
HJIM HA gocke Miro.

3anaqa 1 Haﬁz[I/ITe MIPOU3BECHNUE MATPHUI]

1 -1 , 1 10 (3 3 0 -4)(0 0 1
1) 12 =2 012 [50 6)-2,3) 5 7 9|/lo0 4 o 4)
1 -2 5 21 6)1 00
:(420)5)56—236)2—1234
o 7 8)lo 4) 0 3)l1 -1 1)

33,[[8.‘{8. 2. Beruncnure OIIPEACIIUTECIIN

4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1) 0 O 31 2) 0 4 7, 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
a) 2 -7 2 1 5) 1 20 .
3 7 -2 5
3anaua 3. Jlana Mmatpuna A= 01 4 2 Haiinute
1 0 -4
0 0 1
1) A12, 2) A24, 3) detA, 4) npuaymaiiTe caMOCTOSATEIBHO ONPEACIUTENb 6-TO TOopsIKa U
TaK)Xe BBIUYHUCIIUTE €I0.
3amaua 4. Haitnure oOpaTHbIE 111 MaTPUIT
5 7 1 0 O 21 -34 52
1) [5 Oj’ 2) |2 5 -1}, 3) A=|-58 6.7 8.1
4 7 1 6.3 32 4.1

-1
v poseputk, uto 44~ =E
3amaua 5. Pemmre cuctemy a) MaTpUYHBIM CITIOCOOOM M



6) o ¢popmynam Kpamepa.

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

3agaua 6. Pemmre cucrembl MeTonoM Iaycca, ykasbiBas B KaxkI0M ciydae panru matpun, 4 u

(AI B) .B OAHOPOJHBIX CUCTEMAX BBIITHUIINTE (PYHHaMeHTaJ'IBHy}O CUCTEMY peH_ICHI/Iﬁ TaM, 1€ oHa €CThb.

2X + 4y + 3z = 5 X + 7y — 3z = 14
1. {—X + 2z = -3, 2.9Xx + 3y + 4z = 2
6x + 5y + z = 21 2X + 8y + 23z = -4,
X + 3y - 2z =5 X + 2y + z = 0,
3.42x + b5y - 4z = 8§, 4. :—x + 3y + z = 0,
4x + 1ly - 8z = 3. 2Xx + 5y + 3z = 0.
3X, +5x, +6x; —4x,= 0,
3.4x+53y+6.12=9.2 4%, +7x, +10x, —-7x,= 0,
5. ¢6.4x+25y+81z=34 6. 2%, +3X, 2%, -X, = 0,
7.2X+6.2y+6.92=8.2 X, +2x, +4x, -3x,= 0,
Xy -8X; +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)ZXZ +3y? —4x+6y—-7=0
B)y2 ~4x-2y-3=0

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

2 2 2 2 2 2 2
2 _+y_+z_=1 X y__|_Z X_ y__Z_:_
1.Z2=4—X". 2 9 4 25 ° 3 9 4 25 -4 9 4 25

2 2

+ 2
5. 9 4 256, X"—y =z

. . V2
3amaua 8. [locTpoiiTe KPUBYIO B MOJISIPHON CHCTEME KOOPJIUHAT 0 TOYKaM ¢ marom A@ = 8

p=4+2c0s2¢p

3aganue No2 (KEMCOBBIE 3AJIAHMS nas rpynm)
1. TIpenmpusitTie BBITyCKaeT M BUAOB HW3JCIUIl C UCIOJNb30BaHUEM K BHIOB ChIpbsi. HopMbr

pacxoma ChIpbs JUIsl TPOM3BOJCTBA €IUHUIIBI MPOIYKIIUU KAKIOTO BUIA JaHBI MATPUIEH Amsxk.
CroumocTh equHUIIBI ChIpbs 3amaHa Marpurei C. HailiTu 3arpaTsl Kakqoro BUAA CHIPbS HpU
3aJlaHHOM IUIaHe BbIMycka Q W cymMMapHbIe 3aTpaThl Ha Chipbe. [IpencTaBuTh pe3ynbTaThl C
nomonisio MaTpuir A, C, Q.

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

mpoayKiuio. YacTe ee UIeT Ha BHYTPUIIPOU3BOJCTBEHHOE MOTpeOJeHHE AAHHOM OTpacibio U



IPYTUMH OTpaciisiMi, a apyras Y (KOHEYHBIH MPOIYKT) IMpenHa3HadyeHa [UIss JIMYHOTO U
obmectBeHHOTO moTpedsieHus. [lycte x; — oOuuii (BajgoBoif) 00beM IPOAYKIIMKA 1 —i OTpaciu
(i=1n); x j — 0O0bEM NPOIYKIMH i —H OTpaciu, MOTPeONAEMON j —i OTPACIbIO B IPOLECCE
npomssozctea (i = 1,n, j = 1,n).

B rabnune 3aman 6amaHc n  oTpacieil MPOMBIIUIEHHOCTH 32 HEKOTOPBINA IPOMEXKYTOK
BpPEMCHH.
IlocTpouTh MaTpuIily HOpAMBIX 3aTpaT A=(a;j)mxn, TAE @;; — KOIQOUIMEHTHI NPAMBIX 3aTpaT
(monu mMpOmYKIMU 1 —d OTpaciu, UAYIUX HA MPOU3BOACTBO CIUHHIIBI MPOIYKIIHH
OTpacim)

j —#
U BBIACHUTH, SIBIISIETCA JIM OHA NPOAYKTUBHOM. HaiiTu maTpuily MOJHBIX 3arpart.
Haiitn X; — 00beM BaJIOBOM MTPOIYKIIUK KKION OTPACIIH, €CITM KOHEUYHBIN MPOIYKT AOJKEH ObITh

Y;. Yka3zare He0OXOIUMBIiA TPOIIEHT YBEIMYCHHUS BaJOBON IPOAYKIIUH MO KAXKIOW OTPACITH.

Otpacnu Iotpebnenue Banogoii Koneunsrit

1 2 3 BBIITYyCK 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. CDI/IpMa «Coro3» obecrieunBaeT AOCTaBKYy BHUJACO- U AyAUOKACCET C LIeT]i»IpéX CKJIaa0B,
PACIIOJIOKCHHBIX B PA3HBIX TOYKAX Iropoaad, B YCTBIPC Mara3nHa. 3anac KacCCCT, UMCIOIIIUXCA Ha
CKJIaaax, 00BEMBI 3aKa30B Mara3uHoB U TapI/I(be Ha JOCTABKYy NPCACTABJICHBI B Ta6J'II/II_Ie.

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

Onpenennte 00bEMBI IEPEBO30K, 0OecneunBaroe GupMe MUHUMANbHBIE 3aTPATHI.

Bonpocsl k 3ammure:

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

2. Ompenenurens. Onpesenenne, CBOUCTBA OMPEACTUTEIIS.

3. HesbIpoxxaeHHas matpunia. O6paTtHas MaTpuia. Panr MmaTpuubl.

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

5. PenieHne HEBBIPOXKIEHHBIX JIMHEWHBIX cucteM. @opmynsl Kpamepa. MaTpuuHbIil METOI.
6. PemeHne cucreM IMHEHHBIX ypaBHEHUI MeToaoM ["aycca.

7. CucTeMbl TUHENHBIX OJHOPOJHBIX YPaBHEHUI.

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

9.  KpuBsle 1 NOBEPXHOCTH BTOPOIO MOPSAIKA.

PI'P No2 «Memoout oughgpepenyuanbhozo ucuucienus yHKyuu 0OHOU U MHOZUX NEPEMEHHBIX NPU
Ppeuwienuu 3a0a4 nPUKIAOHO20 XAPaAKmepa»

3aganue Nel. Ilpm pemenuu 3aga4, BOCHOJb3YHTeCh OAHHUM W3 NPHKJIAJHBIX NMAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wiau ap.).

PesyabTaT opopmMuTe B BH/Ie CKPHHIIOTOB CTPAHMI ¢ BbIYHCIAeHUusiMU B Google JlokymeHnTe
(NpHMUILIUTE CCHUIKY NMpPeNnoAaBaTeliio, B 3jleMeHTe «3a/laHie» Ha 00pa3oBaTe/IbHOM NMOPTaJie WJIH
Ha gocke Miro)



1. Haifti mpousBoHbie B nuddepeHInanpl mepBoro mopsaka
7C0S X
1) y=

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

3) y:%—4x-arcsinx,

4) y=(cosx).

2. Haiiti ipon3BoiHy0 pyHKIUH, 33JaHHON HESBHO e’ —5xe* —2xy +11=0.
3.Haiitu npou3BoiHy0 (QYHKIMH, 33JaHHON apaMeTPHUECKU {X =3cost -5,
y =4t +5.

4. HaiiTu npon3BoAHbIE MIEpBOTo Nopsiaka GyHKIu Y = x’e?* .
x=3t-t°,
y =3t

2

d°y

o 6) y=5".

5. Haitnure ﬂ u
dx

byHKIMiL: a) {

o 2 o
6. Hanmummte ypaBHeHue KacaTenbHoi k mapabone ¥ = X° —4X + 2 B Touke ¢ aberuccoii x,=0.

[Toctpoiite rpaduk u KacaTeabHYIO.
7. IocTpoiite Tpaduk nanHoH GyHKuuu. Haiinure Hanbonpiiee 1 HaMMEHbIIee 3HaYeHUs (PYHKIMH Ha

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

1 . ,
8. [loctpoiite rpaduk GpyHKIMH Y = 3 x® —2x°u uccnenyiite €€ Ha IKCTPEMYM.

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

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

_1\2
rpadukay = % :
X

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

1
S = §t3 +2t>-3,1Me S —UyThBM,a t — BpeMs B . BhIUKCIIHTE € CKOPOCTh M YCKOPEHHE B

MOMEHT BpeMeHu t =4cC.
@OyHKIMU HECKOJIBKHX NepeMeHHbIX:

. InL—x* - y?)
. HOCTpOI/ITB Q)YHKHI/IIO, BBISICHUTH €€ O6HaCTB OIIPEACIICHUS L= 1 \/— .
VY

2. HaifTu 3Ha4ueHus YaCTHBIX MPOU3BOIHBIX (DYHKIIMIH B 3aJaHHOM TOUKe:
1

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

. 0 .
. Haiitu a—z,ecm/l u=Xxy+sin(x+y).
X

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

. [Toctpouts moBepxHOCTH. Haiftn skcTpeMymsl GynKkIml 2 =X° +2y> —4X — 6y + 2.

—

[98)

. Haiitu sxcTpeManbHOe 3HaueHne GyHKIHN Z =2X+ Y — Yy —X* mpu ycnoBun X+ 2y =1.

~N o o A~

. Haiitu HauGosnpiiee 3HaueHne PyHKIIMU B 3aJaHHON 00JIaCTH:



X> X+2y<1
A) z=Xx-2y+5 y>0 B) z=1In(x? +y?) x>0
X+y<L y>0.

3aganue No2 (KEMCOBBIE 3AJIAHMS nas rpynm)

1. 3aBon BeImyckaeT cnuueyHble KOpoOKu. Pacxoibl Ha MPOU3BOJACTBO OJIHOTO KopoOka 1 pyO, a 1eHa
nponaxu paBHa S5 py0. CKOJBKO HYXHO NPOM3BOIAUTH KOPOOKOB, 4YTOOBI MPUOBLIL ObliIa
HauOOJbIIEH, ecnu t pabOTHUKOB 3aBoja MOKET POU3BOIUTH B
mecsan N=—(t—10)?+500 kopo6KoB.

2. Pacxomsl Ha NIPOM3BOJCTBO Y aBTOMOOMIEH cocTaBisior Q=0,5y+y+7 MUIIHOHOB pybneil B
Mmecst. Ecnu mponmaBaTh KaxkIplid aBTOMOOWIL 3a S ThICSIY pyOsieid, TO TpH TPOJAXKE BCEX
MIPOU3BEICHHBIX 3a MECSII] aBTOMOOMIIEH 3aBOJ] HOJTYUYHUT A0X0] S*Y, a 3apaboTaeT Ha 3TOM NPUOBLIL
(moxompl MUHYC pacxombl) - Sxy—Q. Kakyio HanMEHBIIYIO [IEHY MPOJaXXH S HY)KHO yCTaHOBHUTD,
9TOOBI 32 3 MecsIIa 3aBO/T TOTYYIIT TPUOBLTE 75 MUJUTMOHOB PyOJIeii?

3. B aByx obnactsix ecth mo 20 paboumx, KaKABIH U3 KOTOPBIX TOTOB TPYAUTHCS 110 10 4acoB B CYTKH
Ha J00bIYe ATIOMHUHUS WIM HUKENsA. B mepBoit obmactu ogun pabounii 3a yac moosBaet 0,2 Kr
amomuHus unu 0,2 kr HuKes. Bo BTopoii obnactu ans 100bIYH X KT aJTIOMUHUS B IGHb TpeOyercs
X? 4eNoBEK0-4acoB TPy, a Ul J0OBIUM y KT HUKENs B JIeHb TpebyeTcs y> ueloBeK0-4acoB TPYy/a.
O6e o0mactd MOCTaBISIIOT JOOOBITHIM MeTalsl Ha 3aBOA, TA€ AN HYXJ HIPOMBIIUIEHHOCTH
MIPOU3BOJIUTCS CIUIAB ATFOMUHUS U HUKEIIS, B KOTOPOM Ha | KT aIFOMUHUSI IPUXOTUTCS | KT HUKETIS.
[Tpu 5TOM 001aCTH TOTOBAPHBAIOTCS MEKAY COOO0H BECTH JOOBIYY METAIIIIOB TaK, YTOOBI 32aBOJI MOT
MIPOU3BECTH HANOOJIbIIIEE KOTUIECTBO cIiiaBa. CKOJIBKO KMIOIPAaMMOB CIUIaBa IPH TAKKX YCIOBHAX
€KEIHEBHO CMOKET IPOU3BECTH 3aBOJ?

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

4. Pemmutb rpaguuecKrM METOJIOM 33/1a4y Ha HaX0XAEHUE ONTUMAIBHOTO 3HaUYeHUs QyHKIMY (TU1aHa

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

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

5. 3amana Tabnuila 3HaYCHUH X W Y W yKa3aH BHJ 3aBUCUMOCTH f (X,a,b) =ax® +b. Haiiaure

nmapaMeTpbl a u D, HCrmonmb3yst METOT HAMMEHBIINX KBAIPATOB.
X 0,4 0,6 0,8 1,0 1,2

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

Bonpocsl k 3ammure:
1. IlocnemoBarenbHOCTB. [Ipeaen mocienoBaTebHOCTH.


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

2. Oynkuusa. CnocoOwl 3amanus. Obnacte onpeneneHus. OCHOBHBIE 3JeMEHTapHble (YHKLIUHU, UX
CBOCTBA, TpaduKy.

3. Ipenen ¢pynkuuu B Touke. [Ipenen pynkunn B 6eckoneyHOCTH. OTHOCTOPOHHUE TIPEACTHI.

4. beckoHeuHO Maible U 0€CKOHEUHO OoJbLINEe GYHKLNH, CBA3b MEX 1y HUMU. CBOMcTBA OECKOHEYHO
MaJIbIX (PYHKIUH.

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

6. CpaBHeHHE OECKOHEYHO MajbIX (YHKIMA. DKBUBAJICHTHbIE OCCKOHEYHO Maible (DYHKIMH U
OCHOBHBIE T€OpPEMbI O HUX. [IpMMeHeHNe K BBIUMCIIEHUIO MPE/IETIOB.

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

8. OCHOBHbIE TEOPEMBI O HENIPEPBIBHBIX (yHKLUAX. CBOICTBA (yHKIIMH HENPEPBIBHBIX Ha OTPE3KE.

9. IlpousBoaHast pyHKIHH, €€ TCOMETPUICCKUN U (PU3MICCKHUI CMBICIT.

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

11. IIpow3BomHasi CyMMBI, pa3HOCTH, MPOU3BEACHUS, YacTHOrO (yHkumid. [Ipou3BoaHas ClI0XKHON U
oOpaTHO# (yHKITUH.

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

13. IIpou3BoaHBIEC BBICHINX MTOPSIKOB.

14. Juddepenmman ynkuuu. ['eomerpuueckuii cmbicn auddepenuunana. OCHOBHbIE TEOPEMBI O
nuddepeHnmranax.

15. Ilpumenenue nuddepennnana Kk npuOIMKEHHBIM BIYHCICHUSM.

16. OcHoBHBIC TeopeMbl qud hepeHIanTpHoro neuncienus: Poms, Jlarpanxka u Koy,

17. IlpaBuno Jlonurans.

18. VYcioBHsi MOHOTOHHOCTH (GYHKIMUA. OKCTpemMyMmbl (yHKuumid. HeoOxommmoe M JgocTaTodHoe
YCIIOBHUSA SKCTpeMyMa (PYHKIUH.

19. HawmOombliee u HauMeHbIIee 3HAYCHUS QYHKIIMHA HA OTPE3KE.

20. Bomyknocts rpaduka Gynkuuu. Touku nepernba. Heobxonumoe U 10CTaTOYHOE YCIOBHS TOYEK
neperuoa.

21. AcumnToThl rpaduka GyHKIMH.

22. OmpeneneHue (QYHKIMM HECKOJbKUX IepeMeHHbIX. OOnacTh omnpenenaeHus. 3aMKHYTble U

OTKpBbIThIE 00sacTH. CriocoObl 3a1aHus.
23. YacTHble MpOU3BOAHBIE (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, X T€OMETPHUYECKHIA CMBICIL.
24. Jludpdepenuupyemocts M MoMHbINM auddepeHnman (yHKIHHM HECKONBKHX IEPEeMEHHBIX.
[Ipumenenue nosnHoro nuddepenmana kK NpUOIMKEHHBIM BbIUUCICHUSIM.

25. Jluddepennmponanue HEIBHON QyHKIIMM HECKOIBKUX MEPEMEHHBIX.

26. DKcTpeMyM (YHKIMH JIBYX TIepeMEeHHBIX. He0OX0qiMbIe U JOCTaTOYHBIC YCIOBHUS SKCTpEMyMa.

27. YCIOBHBIN 3KCTpEMyM (PYHKIIUH IBYX MEPEMEHHBIX.

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

PI'P Ne3 «MeToabl HHTEIPAJbHOI0 HCYUCJICHUS NPH PEIICHNH NPUKJIATHBIX 32129

3aaHue: IPU pellieHUH 3a/1a4, BOCIOJb3yHTeCh OJHUM U3 MPUKJIAIHbIX makeToB (Mathcad,
Microsoft Excel, WolframAlpha Mathematica woan ap.).

Pe3yabTaT 0popMuTE B BUE CKPHUHILIOTOB CTPaHUIl ¢ BoluncjeHusivu B Google lokymeHTe
(MpHMILIHTE CCHUIKY NMPENoAaBaTelIIo0, B dJIeMeHTe «3alaHie» Ha 00pa30BaTeJIbHOM NMOPTAJIe WIH
Ha gocke Miro)

1). Beruncautb HeonpeaeieHHbIE HHTErPaibl

3 .
J. L—X\/;+1 X J. 2 T 1 dx V27X sin(zx j
1 \3x 5 2. \3+X" 2yx* -3 3.



J-tgx 6

2x-1
sin? x Ix(3x2+l)4dx 6.'[ .

x? +2x+10

dx . J'\/l—exexdx

J- 4x+3 dx J' dx J~ X
y -3 T 5 Y ’
8. (x-2)° 9. Ixe dx, 10. X(x? +1) 11. Ix +3/x +24/x

J. dx ,[ dx
12. cosxsin®x’ 13~ (X+DVx®+2x-1.

2) BoruncnuTh onpeaencHHbIe I/IHTeraJIbI

3x+7 .[ 2x+5

1. I(x +—)dx 2. jlnsmxdx3 .[ = 8
x* +7x% +

x4 +8x2 +9

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

r =Ccos2p, Os(psz

2) 6
x =2cost

3) {y—6sint' y=3(y=3).

4). BbIYUCITUTD JJIMHY AYTH KPUBOM, 3aJaHHOM ypaBHEHHEM
1) Y= In x, V3 <x<i15.
2) P= 3e’*, —m/2<@p<rx/2

x =¢e'(cost+sint),

3 {x=e’(cosr—sint), xl2<t<n,

5). Berunciautb 00beM Tella, 00pa30BaHHOTO BpalieHrHeM BOKpyT ocu Oy GUrypsl, orpaHu4eHHON
rpadukamu GyHkmmEi X = 3-y’ , X= y*+1
Bonpocsl k 3ammure:
1. TloHsATHe HeOINpeNeNeHHOr0 HMHTErpana, ero CBOHCTBa. Tabiuila OCHOBHBIX HEOIpPEIeTeHHBIX
MHTETPAIOB.

MeTobl MHTETPUPOBAHUS PA3TUYHBIX KJI1aCCOB (DYHKIIMHA.
Omnpenenenue onpeaeneHHOro MHTErpasia, ero CBoicTBa, reOMeTpUYECKU U GU3NYECKUIN CMBICI.
Brruucnenue onpeznenennoro unrerpana. @opmyna Hetorona-Jleitbuuna.
[IpunokeHus ONpeAeIEeHHOrO HHTErpaa.
Heco6cTBeHHBIE MHTETPAIIBI.

o gk wn

PI'P Ne4 «/IludpdepennnanbHbie ypaBHEHUA»

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

Pe3yabTaT 0popMuTE B BUAE CKPHUHILIOTOB CTPaHUIl ¢ BoluncjaeHusivu B Google lokymeHTe
(MpHMILIHTE CCHUIKY NMPENoAaBaTeJIIo0, B dJIeMeHTe «3alaHne» Ha 00pa30BaTeJIbHOM NMOPTAJIe WIH
Ha gocke Miro)

1. HaiiTi o6muit uHTerpan uium odiiee pemeHne nudQepeHnuanbHOro ypaBHEeHUS IEPBOTo Mopsijika (B
IpUMepax r), 1) pemuTs 3aaagy Komm):

x* +2xy —-5y®
2x° —6Xxy

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

"—yCcosX =sin 2x ' = xv?2
4) y=y ., 5 Xory=xy , 6) lzdx—xyﬂdy:o.
y(0)=-1 y@) =1 X X



2. Haiitu o6miee permenue nuddepeHmaibHOor0 ypaBHCHHUS:

3. Haiitu pemenue 3agaun Komm:

1) y"xInx=y",2) 1+x%)y"+2xy’ =12x>.
y"” =2sin® ycosy

yQ =§ YO =1

4. Haiitu o6miee pemenue auddepeHnnaibHOT0 ypaBHEHHS (M €CIIH 3a/1aH0- PEeInTh 3a1ady Komm):

7)

1) y"—-2y'+y=xe* 2) y”+4y’+5y:x2
3) ¥ —4y" +5y' =6x" +2x-5, 4) y""+2y" -3y =(8x+6)e*,
5) y"—4y'+4y=e"*(cosx+3sinXx), 6) Yy —64y’ =128cos8x —64e™,

y"+y=1/sinx B ¥y ()3
yrl2) =1,y (x12)=ri2 > YTV Y=

nr

5. Pemure cucremy 1Y nepBoro mopsiika IByMsl cioco0amMu - MOACTAaHOBKH U METOJIOM Diiniepa

y'=2x-5y+e'

X'=y—6x+e*

Bonpocsl k 3ammure:

1.

© oo NoO kLD

Huddepenunanbaple  ypaBHEHHs:  OCHOBHBIE  HOHATHS.  3aJadyd,  NPHUBOASIINE K
nuddepeHInaTbHbIM YPABHEHUSM.

Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH PEIICHHUS TP PepeHIINATHHOTO YPaBHEHHUS.
VYpaBHEHUS € pa3IeNAIOLUMUICS IEPEMEHHBIMH.

Onuoponusie tuddepennnansupie ypaBHeHHs | opsiaka.

JInneinble ypaBHeHud. Y paBHeHUs bepHysuim.

YpaBHeHHE B OTHBIX U PepeHIratax.

JuddepennunanbHble ypaBHEHHS BBICIINX MOPSIIKOB: OCHOBHBIE TOHATHS.

VYpaBHeHHUsI, JOMYCKAIOLUE TOHUKEHHUE MOPSJIKA.

JIuneitnsle auddepeHnanbHble  ypaBHEHMsI BBICIIUX MOPAAKOB. JIMHeWHBIE OJHOPOIHBIE
muddepeHnanbHble YpaBHEHUS 2, N-TO MOPSIIKOB.

. Uurerpuposanue JIOY ¢ noctosHHBIMU KO3 DUITUEHTaMHU.
11.
12.
13.
14.

Jluneitnbie Heognopoausie [1Y. Ctpykrypa obmiero pemenust JIHIY.

Meto Bapuanuy NpoU3BOJIbHBIX IOCTOSHHBIX.

Wurerpuposanue JIHAY ¢ noctossHHBIMU KO3 PHUIIMEHTaMU U PAaBOI YacThIO CHEUAIBHOTO BUJIA.
Cuctemsl nudpepeHnnanbHbIX ypaBHeHHH. Teopema cyiiecTBOBaH!S U €IMHCTBEHHOCTHU PEILIeHHS.
MeTtoa UCKITIOUEeHHUS ISl PEIlIeHUs] HOPMaJIbHBIX CUCTEM U] PepeHInanbHbIX YPaBHEHUH.



IMPUJIO’)KEHUE 2

OueHovHbIEe cpeCTBA AJ5 NPOBeIeHUsI MPOMEKYTOUHOM aTTecTAlNN
a) [lnanupyemMpble pe3y/ibTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA 1JI1 IPOBeAeHUs
NMPOMEKYTOYHOM aTTECTAMHU:

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

YCTPAHEHUIO

Kon Nunukarop
UH/IMKAT TOCTHKEHUS OreHOYHBIE CpeICTBa
opa KOMIIETEHIINH
YK-1 Cnoco6eH ocyniecTBISITD KPUTHYECKHH aHAIH3 MPOOJIeMHBIX CUTYallMii HA OCHOBE
CHCTEMHOT0 NOJX0/12, BLIPAGATHIBATH CTPATETHIO el CTBHIi
VK-1.1 | Aranu3upyer - Pacuerno-rpaduueckue padotrer (PI'P) mo pasmemam kypca
pOOIEMHYIO (npumepnsle BapuanTtsl PI'P npencrasnens! B [lpunoxenun 1).
CUTYAIHIO KaK
CUCTEMY, BBIABIIAA €€ | - Bompochl [uist caMONPOBEPKM M NMOATOTOBKM K 3amure PI'P
COCTAaBJIAIOLINE U (npencrasinensl B [Ipunoxennn 1):
cBsi3u My HUMH | 1. DOpMYIUPOBKH OCHOBHBIX TEOpeM (CBOMCTB, MPHU3HAKOB
U3y4aeMbIX MOHATHHA, HEOOXOIUMBIE U JOCTATOUHBIE YCIOBHS) B
U3Yy4aeMbIX pa3jelax Kypca,
2. Metoasl  pacKpbITHS  HEONPENETICHHOCTEH, BBIACHEHMS
HENpPEPHIBHOCTU (QYHKIIMH OAHON IIEPEMEHHOM,
3. AropuT™ NpuOIMKEHHOTO BBIYMCICHUS QYHKIIUN C TOMOILBIO
middepeHnrana; HanmucaHWs ypPaBHEHUS KacaTeJbHOW MPSIMON
(TuTocKOCTH).
4. AropuTM MOJTHOTO MCCIIEIOBAaHUS (DYHKITUH.
5. AITOpUTM HaXO0XJEHUs 3KCTpeMyMa (QYHKIIMU OHON U MHOTUX
MEePEMEHHBIX.
6. MeToabl BBIICHEHUS KJIACCOB MHTErpUpPYeMBIX (YHKIMHA, a
TaK)Xe METObl HHTEIPUPOBAHHUS OCHOBHBIX KJIACCOB (DYHKIIUH.
7. OCHOBHBIE NPUIIOKEHUS ONPEIENICHHBIX HHTETPAJIOB.
8. CriocoOb! BBISICHEHUS CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
- IIpeacraButh 0030p cepBHUCOB, LUPPOBHIX MHCTPYMEHTOB IS
BU3YyaJIM3allu, U3y4eHHUs CBOWCTB, aHAU3a MPHUKIAIHBIX 33734,
pelaeMbpIX CpeICTBAMH JIMHEHHON anreOpbl U MaTeMaTHYEeCKOTO
aHanmmM3a
— pe3ynbTar (CKPUHIIOTHI WM ...7) TPEICTaBUTh KaK OTBET Ha
3aganue B Moodle, nim B Google nokymenTe, nim Ha jocke Miro.
YK-1.2 | Kpurnecku - MCTIONb3YET Pecypchl HHTEPHETA JUIsl IPOCMOTPA, TIOUCKA,
OLICHUBACT
HATEKHOCTH orbopa, BU3YalN3ali 1 aHAIN32 JaHHbIX (OTKpBI'TBIe 6a3bl
HCTOUHIKOR JaHHBIX, TOpTaJbl U caifTel, Hanp. Poccrar, TAdviser u ap.).
HH(OPMAITHH, Oyenounvle cpedcmea 0ocmudiceHue UHOUKAMopa.
paGoTaer ¢ Ilpumepuvuii 6apuanm 3aoanun:
IIPOTUBOPEYUBOUN

1) U3yunts (y3HaTh) BO3MOKHOCTH CEPBUCOB, IU(PPOBBIX
MHCTPYMEHTOB

1.1. nns BU3yanu3aiuu, aHajau3a MPUKIIAIHBIX 33a/1a4, PEIIaeMbIX
CpeAcTBaMU JIMHEHHOM U BEKTOPHOH anreOpsl (Harp.,
TpaHCIIOPTHOM 3aaauu, 3aaayu JII1 — rpadguueckuii meron),

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

1.3. v T.1A. (B KaXA0M paszjiene Kypca — Ui pelIeHUsI KOHKPETHBIX
MEXIUCHUIITMHAPHBIX MPUKIIATHBIX 3aa4)




Kon Nunukarop
WHIIKAT JTOCTUKCHUS OLICHOYHbIE CPE/ICTBA
opa KOMITETCHIIH
2) Pe3ynbrat (CKpUHIIOTHI MM ...7) IPEICTAaBUTh KaKk OTBET Ha
3aganue B Moodle, ninu B Google noxymMeHTe, Win Ha JOCKe
Miro..
VK-1.3 |Pa3pabarsiBaet u YMeer pemiats 3a1a4u MpeIMETHON 00J1acTh: BEIOUPATh METO U

COJIePIKATEIBHO
apryMEeHTUPYET
CTPATETHIO PEIICHUS
poOJIeMHOMN
CUTYaI[Uu Ha OCHOBE
CHCTEMHOTO U
MEXTUCIUATTNHAPHO
'O MOJIXOJIOB; CTPOUT
CIICHapHUH
peanu3anum
CTpaTervH,
oTpeeisis
BO3MOYKHBIC PUCKHU H
npejyiaras imyTH uX
yCTpaHEHUS

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

- o0naaeT HaBBIKaMu 0TOOpa U 00pabOTKK HHPOPMAITIH,

- HaBbIKAMU U METOJIMKaMH 00001IEHHsI Pe3yIbTaTOB PEIICHUS
3a71a4 Ha OCHOBE TEOPETUUYECKUX MOJIOKEHUM BBICIIECH
MaTE€MaTHKU

Ilpumepnuie 3a0anusn

3apnanme 1. /{ns nmpousBojcTBa ABYX BUAOB u3genuit A u B
HCIOJIb3YETCSl TPU THUIIA TEXHOJOTHYecKoro obopynosanus. Ha
MIPOU3BOJICTBO €IMHUIIBI U3AETUsl A UCHONB3YyeTcs 3 yaca paboThl
obopynoBaHusi mepBoro Buaa, 4 yaca pabOTel 000pYyIOBaHUS
BTOPOTO BUJa U 5 4acoB yaca paboThl 0OOPYIOBaHHS TPETHETO
Buaa. s enununbl uznenuss B — ucnonb3yercs 6, 3 u 2 yaca
COOTBETCTBEHHO.

CylecTBYIOT OTpaHMYEHMs] Ha HCIOJIb30BAHUE OOOPYIOBAHUS
nepporo Bujpa — 102 wyaca B Mecdll, Ha WCIOJIb30BAHUE
obopynoBanus BTOporo Buaa — 91 yac B Mecsill U Ha
WCIIONIb30BaHUE 000pyJoBaHMs TpeThero Buaa — 105 yacoB B
MecHI.

lena peanuzanuu e€OUHUIBI TOTOBOIO M3AeNUs A cocTaBisieT 7
y.e., u3nenus B -9 y.e.

CocraBbTe M1aH MPOU3BOACTBA U3aenuil A U B Ha mecs,
o0ecrneunBarOIIUi MaKCUMaJIbHYIO BBIPYUKY OT X peaTu3aluu.
Pemmts 3a1a4y ¢ momouipto cpencts MS Excel.

. BbIsicHUTB, Bpemst paboThl Kakoro 000pyJI0BaHUS UCUEPIIAHO HE
MOJHOCTBbIO, B KAKUX MpeJeraax MOXKET MEHATbCS Bpems
WCIIOJIb30BAaHUS BCEX TPEeX BUJOB O0OOPYIOBaHMS, 4YTO ObI
«LEHHOCTB) ITOI'0 PECYPCa OCTABAIACH IIPEIKHEN.

B kakux npezgenax MOXKHO U3MEHSTH 1IEHBI TOTOBBIX MTPOIYKTOB A
1 B, 4To OBl Mm1aH X TPOU3BOJICTBA OCTAJICS MTPEKHUM.
[IpoBepuTth 1EI€CO00pPa3HOCTh BBEACHMS B IJIaH IPOM3BOCTBA
enie ogHoro uzaenus C, ¢ 3aTpaTaMu Ha €IUHULLY IPOAYKIINH 2, 3,
5 vacoB paboThl 00OpYyIOBaHUS MEPBOrO, BTOPOTO U TPETHETO
BHJIOB COOTBETCTBEHHO, €CJIM 1IEHA PEATN3allii COCTaBUT 8 y.€.
3aganue 2. PeminTh TpaHCIOPTHYIO 33/a4y 110 IIEPEBO3KE MECKA C
TpeX KapbepoB Ha YEThIpE CTPOUTENbHBbIC IJIOUIAAKH. B neHb
Kaxapli kapbep npousBoauT 120, 80 u 100 ToHH mecka, Ha
cTpoitruiomanku Tpedyercs 85, 65, 90 u 60 TOHH COOTBETCTBEHHO.
N3BecTHBI paccTOsSHUA MEXIAy 3aBOJaMH M IUIOHIAJIKaMU B
KHJIOMETpax:




Kon Nunukarop

WHJUKAT JOCTHKECHUS OneHOYHBIE CpeCTBA
opa KOMIIETCHIIMH
7 4 15 9
11 2 7 3
4 5 12 8

Onpenenuts ONTUMAIBHBIN IIJIaH NEPEBO30K, MUHUMU3UPYIOLIUN
00N KUIIOMETPaK ePEBO30K.

3ananme 3. [Ipu DOCTPOCHUHU BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» 1 BbISICHEHUN HAa/IE)KHOCTH COOPYKEHUS, CTYIEHTBI
CTPOMOTPSIAA CTONKHYJIMCh C PELIEHUEM CIIEAYIOIIEH 3a1auu:
Tpoc, noABELIEHHBIN 3a 1Ba KOHIIA HA OJJUHAKOBOM BBICOTE,
uMeeT Gopmy Ayru napadossl. PaccTosHue Mex1y ToUKaMu
KperuieHust paBHo 24 M. [rybuna nmporuda Tpoca Ha pacCTOSIHUN
3 M oT ToukH kperieHus paBHa 40 cm. OnpenenuTs rIyonuHy
poruda Tpoca NocepeinHe MEX 1y KpErJIeHUsIMHU.

6) HOpﬂIlOK MPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTalluu, NOKa3aTe/Jim 1 KPpUTEPUU OLCHUBAHUSA

2. IlpoBeeHUs1 MPOMEKYTOYHOM aTTECTALUM

IIpomexyTouHas aTTecTanys 1O IUCHMILIMHE «Bbiciias maremaTHka» HpPOBOAUTCA B (opme
9K3aMEHAa WM BKJIIOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJSIOIIME OLEHUTH YPOBEHb YCBOCHMS
o0yJaroIMMHUCS 3HAHUM, W MPaKTHUYECKHE 3aJaHus, BBIABIAIOLIME CTENEHb CHOPMHUPOBAHHOCTH
YMEHMH U BIIaJCHUNA, IPOBOAUTCA B (hOpME IK3aMEHa.

DK3aMeH 0 JaHHOM JUCLHUIUIMHE MPOBOAUTCS B YCTHOM (hopMe 10 SK3aMEHAIMOHHBIM OHJieTaMm,
KaK/bI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO NMPAKTUYECKOE 3aJaHUE.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHA:

— Ha OLICHKY «OTJIUYHO» — OOYyYaromuiicss TeMOHCTPUPYET BBICOKUN YpOBEHb CHOPMHUPOBAHHOCTH
komrnereHmu YK-1, BcecTropoHHee, cucTeMaTHdeckoe M TIyOOKO€ 3HaHHME Y4eOHOro maTepuaa,
cBOOO/IHO BBITIONIHSAET MPAKTUYECKHUE 3a/IJaHUsI, CBOOOIHO ONEPUPYET 3HAHUSMU, YMEHUSIMH, TIPUMEHSIET
UX B CUTYaIUSX ITOBBIIICHHOHN CIOKHOCTH.

— Ha OIICHKY «XO0pouIo» — OOyyaromMHcs JEMOHCTPUPYET CPeAHHUH YpOBeHb C(HOPMHUPOBAHHOCTH
kommnereHIH YK-1: OCHOBHBIE 3HAHMSI, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAYUTEIIBHbIE OITHOKH,
HETOYHOCTH, 3aTPY/HEHUS MPU aHATUTUYECKUX OIepalusax, MepeHoce 3HaAaHUM U YMEHHI Ha HOBBIE,
HECTaHIAPTHHIC CUTYAIIH.

— Ha OIICHKY «YAOBJETBOPUTEJIBHO» — OOYYalOUIUIiCS JEMOHCTPUPYET TIOPOTrOBBI YpOBEHb
copmMupoBaHHOCTH KomreTeHIH YK-1: B X0/1e KOHTPOJIBHBIX MEPONPHUATHI JOITYCKAIOTCS OITHOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTIENbHBIX 3HAHUW, YMEHHH, HaBBIKOB, OOYYaIOIIMICS WCIBITHIBAET
3HAYHUTENbHBIC 3aTPYIHEHUS MPH ONEPUPOBAHUH 3HAHUSMHU U YMEHHSIMH MIPH UX TIEPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OIICHKY «HEY/JOBJIETBOPUTEIbHO»— OOYJarONIUiiCs NEeMOHCTpUPYET 3HaHus He Oosee 20%
TEOPETUYECKOTO  MaTepHaia, JOMYCKaeT CYyLIECTBEHHble OHIMOKM, HE MOXeT II0Ka3aTb
MHTEIJUICKTYaJIbHbIE HABBIKU PEIICHHS MMPOCTHIX 3a71ad MM HEe MOKET MOKa3aTh 3HAHU JJake Ha YPOBHE
BOCIPOU3BE/IEHUS U O0BSICHEHUS HH(OPMALINH.



