MuHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanusi P@®
denepanbHOE roCyIapCTBEHHOE 0I0KETHOE 00pa3oBaTe/IbHOE YUpPeKICHUEe
BbICIIET0 00pa30BaHUA
«HannoHanbHBIN HCCIeI0BaTeNbCKU YHUBepcuTeT «MIU»

POuinan PI'OY BO «<HNY «MDHN» B 1. BoslzkckoM

Hanpasienue moaroroBku: 13.03.01TennosnepreTuka u TemJI0TeXHUKA

HaunmeHoBaHne o0pa3oBaTebHOIi NporpaMMbl: Tenno3HepreTuyeckue CHCTeMbl H HU(POBbIE TEXHOJIOTHH,
HuTennextyannbHasi pacnpeaejieHHas JHepreTuka, Lindposrie cucreMbl ynpaB/ieHUs TEXHOJOTHYECKUMH
NpoueccaMu

KBasmmpukanus (cTenenb) BBIMYCKHUKA: 0aKaaaBp

®opma 00yueHUsI: OUHAS

Pabouyas nporpaMma QMCHUIIHHBI
YUCJIEHHBIE METOAbI U TEXHOJIOI'US TIPOTPAMMUPOBAHUSA

Baok Baok 1«/Incuunauanbl (MOLyJIn)>»
YacTb 00pa3oBaTeIbHOI IPOrpaMMBbI Oos3aTenbHast

HNHpexe AMcuUMNIMHBI 10 Y4eOHOMY IJIAHY b1.0.28

Tpyn0eMKOCTh B 3a4eTHBIX ¢IMHULIAX: 6cemecTp-3

Yacos (Bcero) no yueOHOMY IJIAHY: 108

Jlexkuuu

6cemecTp— 16 yacon

HpaKaneCRne 3aHATHSA

6cemecTp— 16 yacon

JladopaTopHbie padoThI

6cemecTp— 16 yacon

KoHcyabTanuu no KypcoBomy npoekty/ padore:

y4eOHBIM AHOM He NMPeAyCMOTPEHbI

CamocrosiTe1bHast padoTa

6cemecTp—24uaca

IIpomexyTOUHAs aTTeCTALUSA:

JK3aMeH 6cemecTp-2,5 yaca
KonTpoas:
JK3aMeH 6cemecTp-33,5 yaca

Bomxkceknii2023




ITPOT'PAMMY COCTABHI:

HouenT kadenpsr DHepreTHKH, K.T.H. % A.A. CmupHOB

(AOMKHOCT, Y4eHas CTENEHD, YHeHOE 3BAHNE) (I'I(;JIHHCI:) (pacwmdposka noanucu)
3apeyromuii kadempoit OJT %ﬁ/" H.I'. Xoxsipena
(HaspaHue kadenpsr) (noamucs) (pacmmdposka noanuck)

PykoBoautens o6pasosarenshbix mporpamm TemIodHEpreTHUECKHE CHCTEMBI H 1H(DPOBEIE TEXHO-
norun, MHTennekTyabHas pacnpeneneHnas dHEpreTHKa,

HonenT kadbenpsr DHEPreTHKH, K.T.H.,
JOLEHT M.M. Cynranos

(ROMKHOCTL, yueHaA CTENEHD, YHEHOE 3BAHHE) (mﬁh{cs) (pacudpoBka noanucH)

Pykosopurens o6pasosatensroit mporpammsr L{ndpossie cucremsi YIPABJICHUA TEXHOIOIHYECKH-
MH NPOIIeccaMu

Houenr kadenpsr Inepreruxy, K.T.4H.,
JOLIEHT U.A. Bonapipes

(M0/mKHOCTS, yueHas CTeneHs, yueHoe 38aHHe) (moanucs) (pacudposka nozmnucu)

COI'/TACOBAHO:

H.o. 3aBenyromero kadenpoii _
OHepreTHKH M.C. Usanunxuii

(Ha3sanue Kadenper) /’f ANTHCE) (pacndporka noankcy)



1. HEJIN U 3AJAYHU OCBOEHUA JUCIHUITJIMHBI
Llesib10 OCBOGHMA TUCUMIIMHBI SBIISCTCS M3YYEHUE BRIYUCIUTEIbHBIX METOI0B, HAN0O0JIeE YaCTO UCIOIB3YEMBIX B MIPAKTUKE UHKEHEPHBIX U Ha-
YYHO-TEXHUYECKHX PacuyeTOB, PACCMOTPEHHE OCOOEHHOCTEN peann3alii BEIYMCIUTEIbHBIX alropuTMoB Ha DBM U orieHKa JOCTOBEPHOCTH MOJTyUYEH-

HBIX pe3YyJIbTaTOB.

3agayamMu JUCHHMILIMHBI ABJIAIOTCH:
— (hopMupoBaHHE CUCTEMAaTHUECKUX 3HAHUI O COBPEMEHHBIX METOaX MPUKIaIHOW HHPOPMATUKH, €€ MECTE U POJIH B CUCTEME HAYK;
— pacuIMpeHHe U yriyoleHne MOHATHIH MaTeMaTHKU, HH(POPMATUKH, YUCIEHHBIX METO/IOB;
— pa3BUTHE aOCTPAaKTHOTO MBIIUICHHS, BBIYMUCIUTEIBHON, aITOPUTMUYECKON KYIbTYyp M OOIIel MaTeMaTHYecKod U MH(POPMALMOHHON KYIIbTY-

poi;

— HU3YYCHHUC YHCJICHHBIX MCTOAOB B MPHUJIOKCHHUU K PCIICHUIO MPUKJIAAHBIX 3a/la4 TCIJIOBOTO pacd€Ta 3JICMCHTOB TCIUIOOHCPIECTUYCCKOI'O 000-

pyaoBaHus U OTACIIbHBIX TCXHOJIOTUYCCKUX IMMPOLCCCOB.
cDOpMI/IpyeMHC y 06yqa10meroc;1 KOMIICTCHIUHU 1 3allJTAaHUPOBAHHBIC PE€3yAbTAaThI Oﬁy‘leHI/Iﬂ 110 JUCHUIIIIMHE, COOTHECCHHBIC C MHAMKATOPaAMM

JTOCTHKEHUS KOMIIETEeHIINIi:

Koa 1 HauMeHOBaHHe KOMIIETEH-
107071

Koa n HaumeHoBaHue HHAUKATOpa
JAOCTHKCHHUHA KOMIICTCHIIMH

3aniaHupoBaHHbIE Pe3yJbTATHI 00y4YeHHsl

OIIK-1. Criocoben ¢popmynupo-
BaTh LCJIU U 3aJa491 UCCIIEA0BA-
HUS, BBISIBIIATH TIPUOPHUTETHI Pe-
IIEHUs 33124, BEIOUPATh KpUTe-
pPHH OIICHKH

OIIK-1.1. ITpumensieT cpeacTra
UH(POPMALIMOHHBIX TEXHOJIOTUN
TSl TIOMCKA, XpaHeHHUst, 00paboT-
KW, aHaJIN3a U NIPCACTABIICHUA
nHpopmanuu.

3HATD:
— OCHOBHBIE MMOHATHS U TEOPETHUECKHUE OCHOBAHUS YHCIIEHHBIX METOI0B
— 0oO0mIen3BecTHBI HAOOP CTAaHAAPTHBIX METOJOB PEUICHHS TUIIOBBIX BBIYUCIIH-
TEIBHBIX 3a71a4 Ha OBM
YMeTh:
— HCIOJIb30BaTh TEOPUIO U AJITOPUTMBI YUCICHHBIX METOJOB IPHU pealn3aluu
MIPUKJIAIHBIX 3a/1a4

OIIK-4. Cioco6eH moHUMAaTh
MPUHITUIIB pa0OTHI COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJIOTHI U
UCTIOJIB30BATh MX JJISI PEIICHUS
3as1a4 npodeccuoHaIbHOM nes-
TENBHOCTH

OIIK-4.1. ITonnmaeT BO3MOX-
HOCTh COBPEMEHHBIX MH(pOpMa-
[IUOHHBIX TEXHOJOTHH, peIHa-
3HAYEHHBIX JJI51 00pabOTKH U
aHajan3a nHQpoOpMaIuu

3HATh:

— OCHOBHBIE METOJIbI U AITOPUTMBI YUCIIEHHBIX METOJIOB

yMeTh:

— HCIOJIB30BATb YUCJICHHBIC MCTOABI IJIs1 pCIICHUS NPUKIIAJIHBIX 3a/1a4

— HCIOJIb30BATh MOJYYCHHBIC 3HAHUA AJId MOCTAHOBKU W PCUHICHUA UCCIICA0BA-
TCJIIbCKUX 3a4a4, IPOBOAUTL HUCCICAOBAHHA, CBA3aAHHBIC C OCHOBHBIMU ITOHSA-
THSIMA U TEMATUKOM Kypca

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI BO
JucuuruinHa 6azupyercs Ha 3HaHUU AucIUIIuH: « HpopMaTukay, «OCHOBBI MPOTPAMMHUPOBAHHSY.
Pe3ynbrarsl 00yueHus, MOTy4eHHbIE IPU OCBOCHUU AUCLUUIIIMHBI, HEOOXOAUMBI MPU BHIMIOJHEHUH BBITYCKHON KBaJM(UKAIIMOHHOW PabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JTUCIUIIJINHBI
3.1 CTpyKTypa A¥CUHUIIIMHBI
OO01mas TpyJI0eMKOCTb JUCIUTUIMHBI COCTABIISIET 33a4eTHBIX enuHUIBL, 108 qacoB.

Pacrmipenenenne TpyJ0eMKOCTH pa3jena (B yacax) Mo BUIaM -
Pasnel IHCIMIUIMHEL 2 o Sroi CopnepxaHue caMOCTOSITENBHOMN pa-
S y4eOHOM pabOThI 6
Ne | ®opma mpomexyrounoiiar- | & X | g x OTBI o
i TecTaun o S| S (c ykazanmem Ne rictTounuKka 1mo pabodeit mpo-
(no cemecmpam) S g S KonraxrHas CP | Kontpoib FPAUNC H CTPAILILL LN § B 1)
M Jlex | IIp | Jla6 | KIIP | UKKII | 1A
[IpopaboTka W TOBTOPEHHE JIEKIHOHHOTO
1 OCHOBBI TEOPHH NTOIPELIHO- 6 6 ) ) B B B B ’ B Marepuaia.
CTH W3yuenue mureparypst [1] ctp. 23-42, 43-
79.
[IpopaboTka W TOBTOpEHHE JIEKIHOHHOTO
) UucneHHble METOIBI pelie- 19 |6 4 4 4 7 Marepuana.
HUS YpaBHEHUHN B B B N W3syuenue nuteparypsi [1] ctp. 80-120, 174-
210, [3] ctp. 81-90
IIpopaboTka W MOBTOpPEHUE JEKIMOHHOTO
3 WNutepnonsius 1 ANIpoKCcH- 1 6 4 6 4 B B B 7 B Marepuana.
Malus Wzyaenune murepatypsr [3] ctp. 91-112, [2]
13-26
IIpopaboTka W TIOBTOpEHHE -JICKIMOHHOTO
q _ Marepuajia.
4 ucnenHoe auddeperuupo 26 6 6 4 8 — — — 8 — Usyuenne nuteparypel [1] ctp. 364-374,
BaHHUC M HHTCIPUPOBAHHUE 375-408, [2] ctp. 128-205, [3] ctp. 113-129,
130-154.
DK3aMeH NPOBOAUTCS B YCTHOH opMe 1o
DK3aMeH 36 | 6 - - - - - 2,5 - 33,5 Ouneram
COTJIACHO MPOrpaMMe 5K3aMCEHa
Hmoczo: 108 16 | 16 16 0 0 2,5 | 24 33,5

[Ipumeuanue: Jlek — nexkuuu; Ilp — npaktuueckue 3austus; Jlab — nabopatopusie pabotsl; KIIP — ayautopHble KOHCYJIBTAIlMH 110 KYPCOBBIM
npoektam/padoram; MKKII — uaanBUyanbHbIe KOHCYJIBTAIIMU IO KYPCOBBIM ITpoekTaM/padotam; ITA — npomexyrounas arrecranus; CP — camocros-

TeNbHas paboTa CTyIEeHTA.




3.2. Kparkoe coaep:xaHue pa3ieioB
1.OcHogbl meopuu nozpewinocmu

[Tonsarue u cBoiicTBa norpemHocteil. Heycrpanumas u BeraucauTenpHas morpemnoctu. Adco-

JIIOTHAs1, OTHOCUTEJbHAs MOrpeHOCTH. OLIeHKa IOTPEIIHOCTH.
2. Hucnennvle memoowvl pewienus ypagHeHui

Ornpezenenne cyiiecTBOBaHUE KOpHs Ha orpeske. Jlokanuzauus (oTneneHue KopHei). YTou-
HeHue KopHel. KoHeuHble MeTo bl pelIeH sl HEIMHEHHOr0 ypaBHEHUA. MeTo/] OJIOBUHHOTO Jiejie-
Hus (bucekumn). Meton xopa. Merox Herotona (MeTos kacatenbHbIX). CpaBHUTENbHAS XapaKTe-
pucTtuka MeronoB. TepaninonHsle MeTopl. UNCIEHHOE pEelIeHNe CUCTEMbl HEJIMHENHBIX ypaBHE-
HUil. YuclieHHbIe METO/IbI pelIeHus] OOBIKHOBEHHBIX An((epeHIInalbHBIX YpaBHEHHH NEPBOTO IMO-
psaka. OcHOBHOH 1 MoaAM(DUIIPOBAaHHBIE METOIBI Diffiepa. Y COBEpIICHCTBOBAHHBIN MeTO 1 Ditepa
Y METOJ POTHO3a U Koppekuuu Jitnepa-Komm.

3. Unmepnonayus u annpoxcumayus

Anmnpokcumanus QyHKuud. MHTEpHONSAIMUA U SKCTpanosinus. MHTEpnoasuoHHbIE MHOTO-
yineHbl. KoneuyHopa3sHoCcTHBIE MHTEpHOsnoHHbIe Gopmyibl. [lonmuaomer Jlarpanka u HeroToHa.
[TorpemHocTh MHTEPNOAAUMU. IHTEPIOMALMOHHBIE CIUTAWHBI U TPUTOHOMETPUYECKAS] MHTEPIIOS-
s, MeTosbl anmpokcuManiuu. Meto HanMmenbImux kBaapatoB (MHK). CpaBauTenbHast XxapakTe-
PUCTHKA METOJOB.

4. Hucnennoe oughghepenyuposanue u unmezpuposanue

[Ipo6iema yucnennoro auddepeHIupoBaHus U UHTETPUPOBAHUS 3aBUCHUMOCTel. UncieHHble
dbopmynsl auddepennupoBanus. OCTaTOYHBIC WICHBI MPOCTEHIINX (HOPMYI U UX OIEHKA. MeTO b
PyHre mpakTudeckoil OLEHKH mMorpemHocTeil. CpaBHUTENbHAS XapaKTEPUCTHKA METOAO0B. 3aaada
yuciaeHHoro uHTerpupoBanus. ®opmyna Herorona-Koteca. Koaddunuentsr Koreca u ux cBoiict-
Ba. KBajparypusie GhopMyssl TPSIMOYTOJIBHUKOB, Tpanenuii 1 Cumrcona. [IpakTtuueckast oreHka
norpemHocTH. {udepennmnansupie ypaBuenus. 3agada Komu n kpaeBas 3agada. YucieHHOe WH-
TerpupoBanue AuddepeHInaIbHbIX ypaBHeHHH. OqHOMIaroBble 1 MHOTOIIAroBbIE METOAbI. MeTo-
nel PynreKyrra: meton Ditnepa, MeToibl 2-10 U 4-r0 NOpsiAKa.

3.3. TeMbl NpaKTHYECKUX 3aHATHI

1. MeTobl BEIUMCIIEHUN. DIIeMEHTapHbIe CBeAeHUS (2 yaca).

2. UucneHHoe pelieHre HeIMHEMHbIX YpaBHEeHUM. (4 yaca).

3. MeTo 16l HHTEPIIONAIMN 3aBUCUMOCTEH(4 Jaca).

4. nTepnonsuusi, anmpoKCUMAalNs U SKCTpaNosinusi(2 Jaca).

5. Uucnennoe muddepeHnrpoBanne u HTErpupoBanue (4 yaca).

3.4. Tembl 1a00pPATOPHBIX PadoT:
1. YucneHnHoe penieHne HEIMHENHBIX ypaBHeHUN. [Ipumenenne OBM nns pemenus 3anad (4 ya-
ca).
2. [lpubnuxenne (yHKIMA W anmpokcuManus WHTepnomsuus W SKCTPANoyisanus METOdaMU
Herotona, JIarpanka 1 METOAOM HAMMEHBIIUX KBAJIpaTOB. BeIYMCIIEHNE TOIPEIIHOCTH aIIPOK-
cuManuu. CrutaiiH-uHTeproynsiusi(4 yaca).
3. BelunciieHne HHTErpajioB ¢ MOMOIIBI0 MHOTOKPAaTHBIX METOJOB IIPSMOYTOJIBHUKOB, TPaleui
u Cumncona. Pemenue 3anaun Ko meronom Pynre-Kyrra(4 vaca).
4. Pacyer TeMmepaTypHOIo IOJs ¢ IPUMEHEHUEM YUCIIEHHOrO AU} pepeHnpoBaHus ¢ rpaHUY-
HBIMH YCJIOBUSIMU IIEPBOT0O pOJa B CTALlMOHAPHOM pexHuMe (4 gaca).

3.5.PTP
PI'P yueOHBIM MJIaHOM HE TPEAYCMOTPEHBI.

3.6. TemaTnka KypcOBBIXIIPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/KypcoBast paboTa y4eOHBIM IIJIAHOM HE TIPEyCMOTPEHEI.



3.7. CooTBeTcTBHE Pa3/1€/I0B M CUUILINHBI M (POPMHUPYEMbIX B HUX KOMIIeTeHIUI

3ammaHupOBaHHBIE PE3yIbTATHl 00yUEHUS Howmep paznena qucturInHbl
Konasr naanka- OLIEHOYHOE CPENCTBO
M0 JUCLHUIUINHE B COOTBETCTBUHU C 11.3.1
TOPOB (T ¥ HANMEHOBAHHME)
(B coOTBETCTBHUH C pazzaenom 1) 1 2 3 4
3HaTh:
OCHOBHBIE TIOHATHS U TEOPETHYECKHE OCHOBA- N
p OIIK-1.1 X Uroroseiit TecT
HUS YUCIICHHBIX METOJIOB
00111eN3BeCTHRIN HA0Op CTaHAPTHBIX
BrimonHerne WHANBHTyaTbHOTO 3312~
METOJ0B PEUICHUS TUIOBBIX BBIYMCIUTEIbHBIX OIIK-1.1 X X X
Hus Ne2, 3,45
3amay Ha OBM
3amura nabopaTopHoi paboTs! Nel,
OCHOBHBIE METOJIBI 1 AITOPUTMBI YUCIIEHHBIX
OIIK-4.1 X X X Brinonnenyue MHAUBUIYAIBHOTO 3a/1a-
METOJIOB
Hust Nel
Ymerh:
KCIIONb30BaTh TEOPUIO U aJTOPUTMBI YHUCIICH-
HBIX METOJOB MpPHU pEAIM3aUUA NPUKIATHBIX OIIK-1.1 X X X X 3amuta mabopaTtopHeix padboT Ne2,3
3a/1aq
WCTIONIB30BaTh YHCIICHHBIE METOIBI IJIsl pelle- .
AAbL WA P OIIK-4.1 X X 3amura 1adopaTopHOil padoTs! Ned,
HUS IPUKIIAIHBIX 337249
KCIIONB30BaTh MOMYYEHHBIC 3HAHUS AJIs MOCTa-
HOBKM W PEIIEHHUS HCCIEAOBAaTENbCKUX 3a1ad, OIK-4.1 X X BrimonHeHne WHANBHTyaTbHOTO 3312~
MPOBOJUTh MCCJEAOBaHUA, CBI3aHHBIE C OC- ’ HUsT Ne6
HOBHBIMU TOHATHSAMY U TEMAaTUKOH Kypca




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OHEHOYHBIE MATEPHUAJIBI
JJIA TEKYIIEI'O KOHTPOJIA YCHHEBAEMOCTH U IIPOMEXYTOYHOM ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH 110 M CHMIIJIMHE:

— TECTBI:
® UTOTrOBBIM TECT

— BBINIOJIHEHHE UHIUBUAYATbHBIX 3aaHHI:
e Nol «YHucieHHbIE METOBI PELICHUS HETUHEUHBIX YPABHEHUN»

No2 «MeToabl HHTEPIOJISIIIUN

No3 «Anmpokcumanus ¥ SKCTPAIOIIALIM»

Ne4 «Yucnennoe auddepeHupoBaHue.

No5 «HucneHHOe HHTETrPUPOBAHUE.

No6 «Pacuer TemnepaTypHOTo moJs»

— 3amuTa JabopaTOpHBIX padoT.
banibHO-peUTHHTOBAs CTPYKTYpa AUCUUTUIMHBI SIBISETCS MPUIOKEHUEM A.

4.2. [Ipome:kyTOUYHAS aTTECTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):
6 cemecTp
OK3aMeH.
OLIGHKa o AUCHUIUIMHE OMNpeAcCsICTCd B COOTBETCTBUU C ITomoxxeHueM o GaJIJIBHO-
pEUTHUHTOBOM cucteme il cTyneHToB ¢unmana HUY «MOW» B r. BomKCKOM MO COBOKYITHOCTH
PEe3yJbTaTOB TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U SK3aMEHAIIMOHHOM COCTABIIAIOIIECH.

B npuioskeHue K IUIIOMY BBIHOCUTCS OIIEHKaA 3a 6 ceMecTp.

IIpumeuanue: OLeHOYHBIE MaTEPUAIIBI ITO TUCHUIUIMHE TPUBEACHBI B (DOHJIE OIIEHOYHBIX MaTe-
puanos OITOII.

5. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIVINHbI

5.1. IleyaTHble M JJTEKTPOHHbIE U3IAHUA:

1. AmMocoB, A. A. BerancnurensHbIE METO/IBI pEIIeHUsT MHKEHEPHBIX 3a1a4. [I[pubnmxenue GyHK-
11, YMCICHHOE HHTETPUPOBAaHNE, MUHUMU3ALUs GYHKIUH : yued.mocodue nmo Kypey "OCHOBBI Ma-
TeMaTtudeckoro MmojenupoBanus” / A. A. Amocos, FO. A. Jlyounckwuii, H. B. Komuenosa ; mox pen.
10. A. lybunckoro. - M. : MI3x-8o MOU, 1992. - 192 c.

2. lemunoBudy, b. I1. Yucnennsie meto sl aHanu3a. [Ipubmmkenue Gyakuii, muddepenunansubie
Y MHTETpaJibHbIE YpaBHEHHS [ DNeKTpOHHBIN pecypc |: yueb.mocodue / b. I1. lemumosuy, U. A.
Mapos, 3. 3. IllyBanosa. - 5— u3f., ctep.- DIeKTpoH.TeKcToBble AaH. - CIIO. : Jlanb. - 2010. Pe-
)kuM foctyna: https://e.lanbook.com/reader/book/537/#1

3. Cpouxo, B. A. Uucnennsie Meroasl. Kypc nekmuit [ 3nekTpoHHBINA pecypc | : yued.mocoodue / B.
A. Cpouxko. - DnekTpoH.TekcToBble aaH. - CII06. : JIanb. - 2010. - Pexxum moctyna:
http://e.lanbook.com/books/element.php?pll 1d=378

5.2. JIuneH3noHHOEe U CBOOOJHO PACIIPOCTPaHsieMOeNPOrpaMMHoOe o0ecneyeHue:
Windows / Onepanuonnsie cuctemMsl cemeiictBa Linux, Office / Poccuiickuii makeT opucHbIX
nporpamm, Smath.



5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccuoHalbHble 0a3bl JaHHBIX U MH(OpMaNHOHHBIE
CIIPaBOYHbIE CHCTEMbI:

Yuusepcurerckas nHpopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «I'apanT» http:// www.garant.ru

baza nanubix Scopushttps://www.scopus.com

[Toptanm oTKpBITEIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza OTKkpeITBIX HmaHHBIX MwuHucTEepcTBAa Tpyda M COLMAJBHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoii anekrponnoit 6ubnmoreku eLIBRARY.RU https://elibrary.ru/

baza naHHBIX MpodeccHOHANBHBIX CTaHAAPTOB MHUHHCTEPCTBA TPYAA U COIUAILHON 3aIUTHI
P®http://profstandart.rosmintrud.ru/

ba3el nanHbpIX MuHUCTEPCTBA SKOHOMHYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThix qaHHbIX PochuamonnTopunrahttp:/ www.fedsfm.ru/opendata

OenepanbHas TocyqapcTBeHHass HWH(pOpMaIMOHHAs cuctema «HamumoHanbHass AJIEKTpOHHAs
o6ubmmotexa» https://H30.pd

HanmonansHbI mopTan onnaitH o0ydenust «OTKpbIToe oOpa3zoBanue» https://openedu.ru

OnexTponHas 6a3a nanubx «Polpred.com O630p CMU»https://www.polpred.com

Odunmanpabiii caiiT deaepaaTbHOrO areHTCTBA M0 TEXHUYECKOMY PEryJIMpPOBAaHUIO U METPOJIO-
ruu http://protect.gost.ru/

OBC UsnarenscrBa«lansy https://e.lanbook.com

OBC «Yuuepcurerckas oudnuorexa Onlineyhttps://biblioclub.ru/

OnektponHas oubimoreka HTh M3 Uhttps://ntb.mpei.ru/e-library/index.php.

OBC «Koncynbrant cryaentay https://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUITIMHBI

Jlekuuy TpOBOAATCS. B y4eOHBIX ayIUTOPUSAX, CHAOKEHHBIX MYJIbTHMEIUIHBIMHA CPEICTBAMH
JUIE MIHTEPAKTUBHOTO OO0Yy4YeHHs, 000pYZAOBAaHHBIX HAIJISIIHBIMU MOCOOUAMH, 000OpYIOBAHUEM IS
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IMpuioxenne A

BAJLJIBHO-PEUTUHIOBAS CTPYKTYPA JUCHUILJIUHBI

YucrieHHbIe MCTO/JIbl U TCXHOJIOTUA IIPOTrpaMMHUPOBAHNA

(Ha3BaHHE JUCIUILINHEI)

1 cemecTp
IlepeyeHb KOHTPOJIbHBIX MEPONPHUSITHIi TEKYIIIEr0 KOHTPOJIS YCII€BAEMOCTH 10 THCIUTI/IHHE!

KM-1  Bwmonnenune uaauBuayanbHoro3aganus Nel «UucieHHbIE METOIBI PEIICHIS HETHHEHHBIX ypaB-
HEHUW»

KM-2  BrwmonaneHne HHARBUAYATHHOTO 3adanust No2 «MeToIbI HHTEPITOJISITHI

KM-3  Brimonnenue HHIUBUAYyaTbHOT03aAaHNA No3 «ATIIPOKCUMAITUS F SKCTPATIOJISIINS)
KM4  Bwmonnenune uaauBuayatbHOro3aganms Ned4 «Hucnennoe nuddepeHnmupoBaHmey
KM-5  Breinosnnenue uHauBuayaibHoro3agaHusaNeS «HucneHHOe HHTETPUPOBAHUE)
KM-6  Bwmoanenue uHauBUAyaIbHOr03agaHusI Ne6 «Pacuer TemmepaTypHOTO MMosh)
KM-7  Hrorosslii TeCT

KM-8  3amura nabopaTopHBIX paboT

Bua npoMekyTo4Hoi aTTecTalMM — SK3aMEH

TpynoeMKOCTh IUCHUIUIMHBI = 33.€.
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Mep Paznen Wnnexc ; (271 ; ;'r ; \E? [E\- EI %
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aena Q)
1 OCHOBEHI T€OpUHU TOTPEITHO- N
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5 UucneHHbie METOJIBI pere- N N n
HUS YpaBHCHHIHA
3 WHaTepnonsanus u ATIPoOK- n n n n
cUMaIus
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4 Uucnennoe audhepeHImpo " n N N
BaHUE ¥ HHTETPUPOBAHUC
MunumanesHseiii 6amt 3a KM 5 5 5 5 5 5 5 5 20
Maxkcumanbabril 0amt 3a KM 8 7 7 7 7 7 7 10 40
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OneHOYHBIE MaTepHUaibl M0 AUCIMIUIMHE MPEAHA3HAYEHBI VIS OLICHKHU: JOCTHKEHUS 00Y-
YAIOMIMMHUCS 3aINIAaHUPOBAHHBIX PE3yIbTaTOB O0yUEHUS MO TUCIHUILIMHE, dTana GOpMUPOBAHUS
3aIUIAHUPOBAHHBIX KOMIETEHIIMN U YPOBHSI OCBOCHUS TUCIUTIIIUHBI.

OueHoYHbIE MaTEpHAIIBI MO AUCIUIUIMHE BKIIOYAIOT OLICHOYHBIE CPEICTBA ISl MPOBEACHUS
MEPOTPUATHI TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTALIUH.

O1ileHOYHBIE CPENICTBA JIJIS OLICHKH 3aIlUIaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS MO JTUCIIMII-
JIMHE, COOTHECEHHBIX C MHANKATOPAMH JTOCTUKEHHUSI KOMIIETEHIIMI:

Konp! nuam-
3amiaHUPOBaHHBIC PE3YJIbTAThl 00yUCHHUS KaTOpOB JI0C- O1IeHOYHOE CPEICTBO
10 JUCIIUILINHE THKEHUS (THII ¥ HANMEHOBAHMUE)
KOMIIETEHI[NHU
3HaTh:
OCHOBHBIE MOHATHS U TEOPETUUECKHUE OCHOBA- o
p OIIK-1.1 HToroseiii Tect
HHS YUCIIEHHBIX METOIOB
00IIen3BECTHRIN HA0OP CTaHIAPTHBIX
BrimonHeHre HHIWBHITYAIBHOTO
METOJI0B PELIEHUS TUIIOBBIX BEIYMCIUTEIBHBIX OIIK-1.1
3aganusa Ne 2, 3,4, 5
3ama4y Ha DOBM

3ammra nabopatopHOi padboTsr Nel,

OCHOBHBIE METOBI U aJITOPUTMBI YUCIECHHBIX
A P OIIK-4.1 Brinonnenue MHIUBUTYaIbHOTO

METO/I0B
A 3amanns Nel
Ymern:
UCIIOJIb30BaTh TEOPUIO U aJITOPUTMBI YHUCIICH-
3amura 1a60paTOpPHBIX PadoT
HBIX METOJO0B IIPU peaau3aluu IPUKIAJIHbIX OIIK-1.1 Ne?. 3
3a1a4y 02,

HCIIOJIb30BaTh YUCJICHHBIE METOAbI IJIA pEUIC-

OIIK-4.1 3ammra nabopaTopHoii paboTs! Ned,
HYS IPUKJIAHBIX 337124

HCIIOJIb30BaTh MOJMyUYCHHBIE 3HAHUS AJI [1OCTa-
HOBKHU U PEIICHUS UCCIEAOBATENbCKUX 3a/1ay, OIK-4.1 Brinonnenue MHIUBUTYaIbHOTO
MIPOBOJUTH UCCIIEIOBAHMUS, CBS3aHHBIE C OC- ’ 3amanust Ne6

HOBHBIMH MOHATUSMU U TEMAaTUKOU Kypca




Conep:xanue oneHoYHbIX cpeacTB. lllkasa u kpurepun oueHUBaHUS

Boinosinenue u 3ammra AomMamHero 3aaanusi Nel «HuciaeHHble MeTOIbI pellleHUs HeJU-
HEeHHBIX YPABHEHM I

OO0yyaroriemycst BEIIaeTCsl MHAWBHIYAIbHOE 3a/IaHHE.

ConepxaHue JOMAIIIHETO 3a/1aHHsL.

Brrancnuts Bce kopan QyHkun F(X) Ha otpeske x€[-50;50] MeTonamu: MOJOBHHHOTO JIEICHHUS,

Xop1, KacareabHbiX. OTHOCHTENBHYIO norpemHocts npursats € = 0,001,

F(x)=a,+ax+a,x’ +a,x’,

rae 4., a,, a, ciemyer OpaTh U3 Tabl. 1 B 3aBUCHUMOCTH OT HOMepa S..

Tabmuual
S — HOMep g a; 5} a
BapHaHTa
1 -2286 1437 79 1
2 -2280 1430 85 1
3 -2295 1400 77 1
4 -4431 1370 78 1
5 -4400 1350 77 1
6 -5555 1329 78 1
7 -4164 745 63 1
8 -4100 700 65 1
9 -4201 802 66 1
10 -2683 211 47 1
11 -2600 200 40 1
12 -2721 223 53 1
13 -2771 84 42 1
14 -2775 85 40 1
15 -2700 91 44 1
16 -8449 530 57 1
17 -8501 527 59 1
18 -14970 802 70 1




19 -14976 846 72 1

20 -15387 620 67 1

21 -12032 245 52 1

Jig ykazaHHOTO ypaBHEeHHA (110 BapuaHTaM) OTPEAETUTh 3 WHTepBaia. [ TaHHBIX HHTEPBAIOB
HalTH MUHUMYM 2 KOPHS.

Pacdets! BEITOHATE B DNeKTPOHHBIX Tabmuiax (OT) u B Smath.

[Ipu pacuerax B OT HaxoxAeHHE KOpPHEH Ka)XIbIM METOAOM DPACIIOJIOKUTH Ha OTAEIBHBIX JIHC-
tax. Jlucrel moanucars. Ha kaIoM yka3aTe METOJ peIICHHUS U HCXOAHBIC TaHHEIE.

Ha otnensHOM nicte chopMHupoBaTh TaOIUITy-CBOJI MTOMTyYEHHBIX 3HAYeHUH (YHKINH C YKa3aHHU-
€M TOYHOCTH METO/A.

[Ipu pacuerax BSmath Bce pacueTsl BBIIOIHUTH B OOHOM (aiie. B xoHue nqokymeHnrta chopmu-
pOBaTh TaOIHUITY-CBO/] MMOTYYCHHBIX 3HAYCHUH (DYHKIINH C YKa3aHHEM TOYHOCTH METO/aA.

3a BeInoJIHEHHE AOMAIIHEro 3aJaHUs BbICTABJIACTCHA:

— 5 0aoB, eciy BCE 3a/IaHUS BBITIOTHEHBI BEPHO;

— 6 OamnoB, ecnu 3-6 3aJaHMil BBITIOJHEHBI BEPHO, OCTANBHBIC 3a/JaHUS BBIMIOTHEHBI C
OIIMOKAMHU;

— 8 GayoB, eci TOJIbKO 3 13 6 3a1aHU BBITTOJTHEHBI BEPHO.

Boinosinenue u 3ammTa aoMaimHero 3aganus Ne2 «MeToabl HHTEPHOJIS NI
ConeprkaHue TOMaIIHEro 3a/1aHus.
Jlutst 3a1aHHBIX HaOOPOB JTAHHBIX OCYIIECTBUTH:
JMHEHHYIO WHTEPHOJISIHNIO, KyCOYHO-OTMHOMHAIBHYIO HHTEPHONSAIHMIO, TOJHHOMHAIBHYIO HHTEPIIO-

JIALHIO.
[TocTpouTs monmmaOMEI Jlarpamxka n Herotona (1i1 u 2i1)
1 2 3

X y X y X y
0,43 1,63597 0,43 1,63597 0,43 1,63597
0,48 1,73234 0,48 1,73234 0,48 1,73234
0,55 1,87686 0,55 1,87686 0,55 1,87686
0,62 2,03045 0,62 2,03045 0,62 2,03045
0,70 2,22846 0,70 2,22846 0,70 2,22846
0,75 2,35973 0,75 2,35973 0,75 2,35973
B touke x =0,702 B Touke x =0,512 B Touke x =0, 645




4 5 6

X y X y X y

0,43 1,63597 0,02 1,02316 0,35 2,73951
0,48 1,73234 0,08 1,09590 0,41 2,30080
0,55 1,87686 0,12 1,14725 0,47 1,96864
0,62 2,03045 0,17 1,21483 0,51 1,78776
0,70 2,22846 0,23 1,30120 0,56 1,59502
0,75 2,35973 0,30 1,40976 0,64 1,34310

B Touke x = 0,608

B Touke x = 0,203

B Touke x =0,482

7 8 9
x y X y X y
0,02 1,02316 0,35 2,73951 0,41 2,57418
0,08 1,09590 0,41 2,30080 0,46 2,32513
0,12 1,14725 0,47 1,96864 0,52 2,09336
0,17 1,21483 0,51 1,78776 0,60 1,86203
0,23 1,30120 0,56 1,59502 0,65 1,74926
0,30 1,40976 0,64 1,34310 0,72 1,62098
B Touke 0,102 B Touke 0,436 BTouke x =0,616

10 11 12
X y X y X y
0,02 1,02316 0,35 2,73951 0,41 2,57418
0,08 1,09590 0,41 2,30080 0,46 2,32513
0,12 1,14725 0,47 1,96864 0,52 2,09336
0,17 1,21483 0,51 1,78776 0,60 1,86203
0,23 1,30120 0,56 1,59502 0,65 1,74926
0,30 1,40976 0,64 1,34310 0,72 1,62098

BTouke x =0,114

B Touke x = 0,552

B Touke x =0,487




13 14 15

X y X y X y

0,02 1,02316 0,35 2,73951 0,41 2,57418
0,08 1,09590 041 2,30080 0,46 2,32513
0,12 1,14725 047 1,96864 0,52 2,09336
0,17 1,21483 0,51 1,78776 0,60 1,86203
0,23 1,30120 0,56 1,59502 0,65 1,74926
0,30 1,40976 0,64 1,34310 0,72 1,62098

B Touke x =0,285

B Touke x =0,526

B Touke x =0,665

16 17 18

X y X Y X Yy

0,41 2,57418 0,68 0,80866 0,11 9,05421
0,46 2,32513 0,73 0,89492 0,15 6,61659
0,52 2,09336 0,80 1,02964 0,21 4,69170
0,60 1,86203 0,88 1,20966 0,29 3,351069
0,65 1,74926 0,93 1,34087 0,35 2,73951
0,72 1,62098 0,99 1,52368 0,40 2,36522

B Touke x =0,537

B Touke x =0,774

B Toyke x =0,275

19 20 21

X y x y X y

0,68 0.80866 0,11 9,05421 0,05 0,050042
0,73 0,89492 0,15 6,61659 0,10 0,100335
0,80 1,02964 0,21 4,69170 0,17 0,171657
0,88 1,20966 0,29 3,351069 0,25 0,255342
0,93 1,34087 0,35 2,73951 0,30 0,309336
0,99 1,52368 0,40 2,36522 0,36 0,376403

B Touke x =0,896

B Touke x =0,314

B Touke x =0,263




22 23 24

X y x y x y

0,68 0,80866 0,11 9,05421 0,68 0,80866
0,73 0,89492 0,15 6,61659 0,73 0,89492
0,80 1,02964 0,21 4,69170 0,80 1,02964
0,88 1,20966 0,29 3,351069 0,88 1,20966
0,93 1,34087 0,35 2,73951 0,93 1,34087
0,99 1,52368 0,40 2,36522 0,99 1,52368
B Touke x =0,715 B Touke x =0,235 B Touke x =0,955

3a BbINOJIHEHHE JOMANIHEr 0 32/1aHUS BBICTABJISIETCS:
— 8 OaioB, eciu BCe 3aJaHUsI BHIITOJIHEHBI BEPHO;
— 6-7 6amoB, eciiy IpU BHIMOIHEHUH JOMYIIEHbI OMIMOKH, TM00 MpPU OTYETE CTYIEHT J10-
IMyCKacT OH_II/I6KI/I B OTBCTAax Ha BOIIPOCHI;
— 5 6anoB, eciau AOMYIIEHbI OMMOKHU, BIUSIONIUE HA KOPPEKTHOCTh pe3yibTaTa WIH OT-
CYTCTBYET 2-3 pErpeccuu.

BoinoJsiHeHHe U 3a1MTa J0OMaIHEro 3aJaHust Ne3«ANNPOKCUMAINUA U IKCTPAOJISA LMD
Copeprxkanue TOMaIIHETo 3aJaHusl.
I[HSI YKa3aHHbIX JTaHHBIX (HO BapI/IaHTaM) OCYIICCTBUTDH alllIPOKCUMAIIUIO U SKCTPAIOJIALMIO.

CpaBHHTH KOYPOHUIIMEHTH KOPPEIAIUN I BCEX BHAOB perpeccuu. PacdeTsl BBIMOIHUTH B

OnexrponHbx Tadbmunax (37T) u B Smath.

BapuanaT Nel Bapnant No2 BapmanT Ne3 BapuanaT Ne4
2,0 | 7.03 -3.0 | 8.56 -2.0 | 3,73 -1,1 ] 2,22
2,1 | 7.20 -2.6 | 7.55 -1.2 | 311 -09 | 2,57
22| 122 22 | 6,79 -04 | 225 -0.7 | 2,89
23 | 737 -18 | 6,15 04 | 198 05| 3.76
24 | 7,62 -14 | 511 1,2 | 135 -0,3 | 398
25 | 7,74 -1.0 | 4,77 20 | 0,73 -0,1 | 434
26 | 7.82 -06 | 4.1 28 | 032 01 | 4,79
23 | 192 -0.2 | 3,58 3.6 | -0.23 0.3 | 5,67
28 | 838 0,2 | 2,95 44 | -0.78 0,5 | 6,21
29 | 822 0.6 1,73 52 | -1,34 0.7 | 6.88
30 | 854 1,0 | 092 6.0 | -2.05 09 | 749
1.4 | 032 6.8 | -294 11 8.03
1,8 | 0,11 76 | -3.73 1.3 | 885
8.4 | -4.44 L5 | 9,67
9.2 | -5.11 L7 | 10:23
10,0 | -5.98




BapuaaTt No5 Bapuaat Ne6 Bapuant No7 Bapnaat Ne§
0.0 ] -0,23 2,0 0,22 -3,0 | -1,12 -3,0 | -555
03] -094 2 111 -1.8 0.34 22| -6.78
0.6 | -132 3.4 2,23 -0,6 1.17 -14 ] -7.32
09| -1.87 4.1 3,34 0.6 2,78 -0.6 | -8.11
1,2 | -245 4.8 445 1.8 4,04 02 -9.57
1,5] -3,11 55 5,67 3.0 5.98 1.0 -10.3
1,8 | -3,95 0,2 6.81 4,2 6.45 1.8 -11.7
21| -4,67 6.9 7,34 54 8.03 2.6 -12
24| 513 76 8,67 6.6 9.45 34 -13
271 =579 8.3 9.90 7.8 10,24 4,2 -13.9
3.0 -645 9.0 10,23 9.0 11,38 5,0 -15.1
33| -7.32 102 | 12,14
3.6 | -7.84 114 | 13,56
39| -8)55
Bapnant Ne9 Bapuant Nel0 Bapnant Nell Bapuant Nel2
20 | -1,22 1.0 1.35 20 3,17 -3.0 1,12
25 | -1,56 1.2 2,46 22 3.87 -2.5 2,15
30 | -245 14 3,12 24 4,22 -2.0 3,54
35 | -2,98 1.6 3,95 2.6 4,67 -1.5 4,32
40 | -3.76 1.8 4,67 2.8 335 -1.0 545
45 | 4,12 2.0 5,29 3.0 5.74 -0.5 6,73
50 | -4.83 22 6,42 3,2 6,22 0.0 7,29
55 | -5,25 24 175 34 6.92 0.5 8.31
6,0 | -5,72 2,6 8,49 3.6 7.38 1.0 9.56
6,5 | -6,77 2.8 9,24 3.8 8.22 1.5 10.83
70 | -7.31 3.0 10,33 4.0 8.54 2.0 11,29
75 | -7.98 32 11,05 4,2 9,11 2.5 12,38
8.0 | -8,16 34 12,38 4.4 9,67 3.0 13,55
85 | -8,92 3,6 3.51 4,6 10,25
9.0 | -945 3.8 14,37 4.8 10,79
4,0 15,72 5.0 11,53
Bapnant Nel7 Bapmant Nel8 Bapuaat Nel9 BapuaaT Ne20
1.0 -2,52 -2,0 | -1.25 2,0 -0,21 1.0 3.35
1.4 -1,37 25 | 277 2:1 -0.86 1.3 476
1.8 0,19 -3.0 | -3.72 2.2 -1,65 1.6 5,52
22 1,78 -3.5 | -4.31 2.3 -2.58 1.9 6.95
2,6 3,11 -40 | -547 24 -3,72 2.2 7.47
3.0 5,38 -45 | -6.34 2.5 -4.27 25 8.29
3.4 6.45 -5.0 | -7.22 2,6 -1.93 2,8 9.42
3.8 7,73 -55 | -843 2.7 -3.25 3.1 10.45
4,2 8,45 -6,0 | -9.67 2.8 -5,72 34 11,83
4,6 10,24 -6.5 | -10,5 2.9 -6,77 3.7 12,24
5,0 11.38 -7.0 | -114 3.0 -7.31 4.0 13,71
54 12.84 3.1 -8.24
5.8 13,56 32 -8,86

6.2 14,21




Bapnant Nel3 Bapuant Nel4 Bapuant Nel5 Bapnant Nel6
-2.0 10.21 2.0 0,52 0.0 -0,13 -3.0 2,32
-1.4 9.35 2.3 1,71 0.2 -0,97 -2.8 2,76
-0.8 8.67 2.6 2.89 0.4 -1.52 -2,6 3.15
-0.2 6,12 29 394 0.6 -1.97 24 3,46
0.4 495 3.2 485 0.8 -2.35 22 3,98
1.0 3.64 3,5 5,67 1.0 -3.16 -2.0 4,44
1.6 2,11 3.8 6.81 1.2 -3.95 -1.8 4,96
2,2 1,05 4.1 7.54 14 -4.87 -1.6 3,77
2.8 -0,53 4.4 8.78 1.6 -5.33 -1.4 6,31
3.4 -1,89 4.7 10.05 1.8 -5.94 -1.2 6,88
4.0 -2.47 5.0 10,94 2.0 -6.45 -1.0 7,49
4.6 -3.28 2.2 -7.28 -0.8 8.03
52 -4,75 24 -7.84 -0.6 8,75
5.8 -6,04 2.6 -8.75 -0.4 9,32
6.4 -7.41 238 -9.34 -0.2 | 10,23
3.0 -10.1 0.0 10,89

3a BbINOJIHEHHE AOMAaIIHEro 3ajaHus BbICTABJIACTCA:

8 0aIoB, eciM BCE 3a/1aHUs BHITIOJIHEHBI BEPHO;
6-7 GayIoB, 3aJlaHUEBBITIOTHEHO BEepHO TONbKO Excelwmm Ttompko MathCAD, ecnu mipu

BBITIOJITHEHUH JTOMYIIEHBI OMMOKK U naHHble, monydeHHbieExcel 1 MathCAD He xoppe-
JTUPYIOTCS;

5 0auioB, ecnu JOMYILIEHbl OUIMOKH, BIMSIOIIME HA KOPPEKTHOCTh pe3yibTaTra WU OT-
CYTCTBYET 2-3 pErpeccuu.

BoinosiHeHue u 3ammTa goMamHero 3aganus Ned «HuciaenHoe quddepeHuupoBaHmue»
CopeprkaHue TOMaIIHeTo 3aJaHusl.

1) YACTb 1

Jnst 3a1aHHON (PYHKLIMH:

OnpenenuTh HHTEpPBAI [a,b]

3anath uncno pazouenuii N

OnpenenuTh mar ceTku h

Berancnuts:

1-r0 Mpon3BOIHYIO (JI€BO-, IPABO-CTOPOHHIOIO CXEMY, CHMMETPUYHYIO CXEMY)
2-10 IPOU3BOJHYIO - CUMMETPUUHYIO CXEMY

- TloctpouTs rpaukn
o | (v [a.5]
| i+ cosx [0:3]
2| sin(2x241) [0:1]
[x+1.9]-sin[1;u] [1:2]
* -:;-In(_r+ 2) [2:3]




3 tgx [0_: 0.5}
§ 2,6-x% - Inx [1,2;2,2]
T | (52 +1)-sin(x-0,5) [0,5; 1.5]
2;3]
’ }:2 b COS['{'] [
4
9 3x+Inx [1: 2]
ol f(x) [a. 5]
9 3x% + tgx [—0.5; 0.5}
11 | g [0.1:1.1]
12 21 [-2:0]
(6-7x)*
13 8 [0;1]
(3x+4)°
13 | =l8 [35]
(2-x)
13 9 [2:3]
(5x+7)
16 =3 [~ 1:0]
(15x—9)
171 1+ & [0:3]
5
18 e” «sin (J."z) [0;5]
19 17 [-3:-1]
(1-3x)
20 12 [0_1]
(4x-9)
2l 5 [4:5]




Ne
f(x) [a b]
32 ~4 [0:3]
2
(1+8x)
23 3x+sinx [0,1:1,1]
2
X
24 %) [1:2]
(x+1,9)-sin —J
3
25 . o [1,5:2.5]
x7-1g —J
2
2) YACTh 2
Jlnsa 3aganus K Ji/p 3 (MHTEPIOTISIIHS)
Bsectu BexTopel X 1 Y
[TpouHTEpNONMPOBATH CILIAHHOM
Brruncinuts IMMPONU3BOJAHLIC
[ToctpouTtsh rpaduku
Calculator B
bllllamila < (5 & sin cos tan In log
LTI O
R
1.13 7.648 T8l
w4 5 B X%
1:135 —7.391 2 3+
X:=|1144 |7:=| 73 ks
1:15 6.61 Caleutus [
1.166 —6.84 el
TERBR
[ (x) = interp(cspline(X ,¥),X .Y ,x) R
a:=113 Evalus... [
b= 1.166 R bogormmivs [
Sriessi by Add Line —
»‘HN:: 10 xf xfy xfy i otherwise
for while
h = b-a break  continus
N return on error
i:=0.last(X)
=
R = fx+m—-filx—hn

2-h

d(x) = %fs (x)

fx+h-2H60+(x-h

d2s(x) =
h-
2<10° . : :
) 6
ds(x) 1=107F 7
d2s(x
+_;_7(+x) 0 \/
~1x10° ! ! !
113 1.14 115 1.16



3) Yactp 3
Jlnst 3a1aHHOM (QYHKIIMM TIPOIEMOHCTPUPOBATH ONEPATOPHI YaCTHOM MPOU3BOIHOMN

Bapuant

1,3,5,7,0 foy) = (149" +y)
2,4,6,8,10 gxy) = (1% +y"
11,13,15,17 2N =G+ + 5+ )"
12,14,16,18 LN =+ +Q2+y)

3a BbINOJIHEHHE JOMAIIHEr 0 32JaHNS BbICTABJIAETCH:
— 8 OanyoB, eciu Bce 331aHUS BBITTOJIHEHBI BEPHO;
— 6-7 6ayioB, eciM MpU BBITOJHEHUH JAOMYIIEHBI OIIMOKH, TM0O0 MPU OTYETE CTYIEHT J0-
MyCKaeT OMIMOKU B OTBETaX Ha BOMPOCHI,
— 5 6amnoB, ecnu JOMYyIIEHB! OUIMOKH, BIMSIONINE HA KOPPEKTHOCTH pe3yiIbTaTa WIH OT-
CYTCTBYET 2-3 pEerpeccuu.

BoinoJsiHeHHe U 3a1MTa J0OMaIIHero 3aAaHusaNeS «UucjieHHOe MHTErPUPOBAHM €
CopeprkaHue TOMaIIHETo 3aJaHusl.

Haiitu npuOnuwkeHHoe 3HauYeHME UHTErpana 3agaHHOW (pyHKUMM f(x) Ha
OTpe3Ke [a, IJ] no ¢opmynam Tpaneuuit, Cumncona, npiMOyroibHUKOB,
Monte-Kapno npu aenenmnun orpeska Ha 1000 paBHbIX yacTeH, NMpoU3BECTH
OLEHKY MOrPELIHOCTH METOAOB UHTEMPUPOBAHUSA U CPABHUTL TOUHOCTH MO-
JAYUYEHHBIX Pe3yJbTaTOB: COCTABMTHL (PYHKLIMIO, BO3BpALIAIOLIYI) 3HAUEHHE
uHTerpana Ha ocHose opmyibl merona Mourte-Kapno. CpaBuuth pesyJib-
TaThl, OJIYYEHHbIE PA3HBIMH METOLAMM.

% 1) [0.5]

' Vi+cos?x [0:3]

z sin{].\‘: +|) [[J: ]}

’ (x+ Lt)').,;;n|':-_:"'] [1:2]
Va3

! l_-ln{_\‘+2} [2:3]

X

il
L i

tgx

6 ] 26-x Inx [1.2:2.2]

7 [.\'J—[]-sini.r—ﬂﬁﬁ [0.5: I.5]

Sole [z] [2:3]

9 3x+Inx [1;2]




Ne | f(x) [a.b]

10| 332 4 1gx [-0.5:0.5]

12 21 [-2:0]
(6-Tx)

13 8 [0:1]
(3x+4)

| o5 [3:5]
(2-x)
(5x+7)

16 -3 [-1:0]
(15x-9)°

5

18 ¢* -sin {_.\-: ] I[]:S]

19 17 [— 3 —1]
(1-3x)

20 12 [0:1]
(4x -9 )1

21 5 [4:5]
(4x-3)’

3a BbINOJIHEHHE JOMAIIHET 0 3aJaHNS BbICTABJISAETCH:
— 8 OanyoB, eciu Bce 331aHUS BBITTOJIHEHBI BEPHO;
— 6-7 OaoB, €CIIU NMPH BBHINOJIHEHUH JOIYIICHBI OMIMOKH, THOO0 TPH OTYETe CTYICHT JI0-
IyCKaeT OUIMOKHU B OTBETaX Ha BOIIPOCHI,
— 5 0amyoB, eciy JOMYIIEHbl OMMOKH, BIUSIONINE Ha KOPPEKTHOCTh pe3ylbTaTa MU OT-
CYTCTBYET 2-3 perpeccuu.

BoinoJiHeHue M 3alIMTa JoMalIHero 3aaanus Ne6 «Pacuer TeMmepaTypHOro moJjis»
ConeprkaHue TOMAITHETO 3aJaHHsL.

B cootBercTBuu ¢ 3amaHueM (Matepuai, pa3Mep CETKH, JIOI. HarpeB) OCYIIECTBUTH pacdeT TeMIle-
paTypHOTO TOJIS

Bapuanm | l/h Mamepuan Jon. nazpes qv=

A=
t:

1. 15/10 Hagmanun 6065

2. 10/15 3onomo 1000

3. 15/10 Anomunuti 1200

4. 20/10 Bucmym 5000

5. 10/20 Jlamyno 9999

6. 18/12 Keneso 6676




7. 12/18 L'epmanuii 5555
8. 10/15 Jlumuii 3000
9. 15/10 Maznuui 7000
10. 15/10 Onoso 9993
11. 15/10 Huxkenv 6696
12. 15/10 Anromunuii 5300
13. 15/10 Cepebpo 7050
14. 10/15 Ceuney 1100
15. 20/10 Pmyms 7777
16. 15/10 Ilapagun 8888
17. 18/12 Ilnamuna 3333

3a BBINOJIHEHHE JOMAIIHET 0 32JaHUS BbICTABJIAETCH:
— 8 OanyoB, eciu Bce 331aHUSI BBITTOJIHEHBI BEPHO;
— 6-7 6amioB, eciy MpU BBIOJHEHUH JAOMYIIEHBI OIIMOKH, TM00 MPU OTYETE CTYIEHT J0-
MyCKaeT OMIMOKU B OTBETaX Ha BOMPOCHI,
— 5 6amnoB, ecny JOMyIIEHB! OUIMOKH, BIUSIONINE HA KOPPEKTHOCTH pe3yiIbTaTa WIH OT-
CYTCTBYET 2-3 pEerpeccuu.

HTOroBnIii TecT

TecT cocTout u3 22 BompocoB. Bpems BeimonaeHus 17 MUHYT.
IIpumep Bapuanra tecra:

OTMeTbTE HpaBMJ’IbeIﬁ oTEeT: MaTeMaTuyeckoe MOAENMPOBAHWE 3TO... *
(bannoe: 1)

":‘ CNOBECHOE OMWCaHKE NPOLIECca WK ABNSHUA

(C) onucakie B MATEMATUUECKUX TEPMUHAX BUINUECKOI MOASAM

"::‘ pelueHve 3aaa4 Ha 3BM

HO[pE‘LUHOCTE_ AONYLIeHHAA B NPOMEXYTOUYHBIX BbIYACNEHHUAX, B TOYHBIX METO4axX: *
(Bannoe: 1)

(O eavset Ha koHeuHEIi pesynsTar

(O e BuRer Ha KoHeuHbIl pesynbTaT

( . ) aETOMaTUUECKM MCn PaBARKOTCA

NeHa CXeMa NPUMEHEHMAA METOLE .. °




VIcKoMBIi KOpeHs ypaeHeHUA f(x)=0 COAePXUT TOT U2 OTPEZKOE, Ha KOHLaX KOTOPOTO... *
(bannos: 1)

() dyHKLVA NPUHIMEET NOAOXHTENBHbIE SHAUSHNA

(O dyHKLWS MPUHIMEET OTPHLETE L HbIE HAYEHIR

O dymkums SHaUSHIA N 3HaKOE

(O dynkums crpemiTca k BeckoreuHOTT

B KakoMm 13 MeTo0B onp: KopHeii VP
HY>KHO NPOJOIKITE A0 LOCTVXeHNA yenoBua T=F(x-E)*f(x+E)<0 *
(bannos: 1)

/i MTepaUMOHHLIN Npouecc

[ Heroroma
(] xopa
[ 8ucekunin

[T —

Yka3aTb kakoe AeHCTBUE ABAASTCA MMLIHUM MPU BbIUYUCIEHWA KOPHE HENNHERHLIX YpaBHEHWI
MeTOAOM XOopa: *
(bannoe: 1)

() Buibpats HauaneHoe NpuBaUxeHye KopHA

() Haiitu eTopyio npouseoaHyio dyskuMm

() Mpencrasurs ypassenye & creayiouien suae: x=F(x)

MNoa owrBKo AU NOrPeLIHOCTEI0 Aa NPUBAMXEHHOTO YMCAa a 00bIYHO NOHMMAETCA
Pa3HOCTL MeX/ly COOTBETCTBYHOLLMM TOUHBIM YACAOM A W AaHHLIM NPUBAKKeHneM, T.e. *
(bannoe: 1)

() ba=Asa
() ha=A+a
O ba=A-a

... OMPeeneHe NPOMEXYTOYHbIX 3HAYEHWIA DYHKLIMW MO U3BECTHOMY AMCKPETHOMY Habopy
3HAUEHUI pyHKLMK *
(bannoe: 1)

BeeawTe oTeer

3a4aua MHTePNOAALMK - HATH QYHKLIO F(X), NPUHWMAIOLLYIO B TOUKaX Xi Te Xe 3HaUeHHA Vi.
31eck Xi-3T0... *
(bannos: 1)

(O 3mauenys unTepronsLyn

(O yane uwrepnoasyy

() yonoeus wirepnonauun

Ha KaXA0M UHTepBane [Xi , Xi+1] CTPOMTCA OTACAbHLIA MHTEPMOAALMOHHIA NOAUHOM
HEBLICOKOU CTEMNeHH 370 ... *
(bannoe: 1)

() raoBanshan uTepnoRALMA

(O rrasman wHTepnonaLm

O noxansan wepnomuns



DOpMYNE WHTEDNONALMA OMMCLIBaET *
{Bannoa: 1)

@ 2) _ﬁ._(z—zu—ih)
l_,-(.’.!:)= 1—[ T — 2 _:-—U.w‘;

Bagaue craes

Ha pucyhke JeMOHCTPUPYETCA NpMHLAN *
{Bannos: 1)

| ANNPOKCUMBLI

() Wkmepnoamuyms

K uncneHHLIM MeTOAaM BLIUMCIEHNA Onpeaen&HHLIX nHTerpanos HE OTHOCATCA
(bannoe: 1)

(O metca npamoyrosHukee

O METOA Tpaneunin

(O meroa napason

O meToa HetotoHa

.- onp: W GYHKUMM 33 NpX NepBOHaYaNLHO U3BECTHOTO MHTEPBaNa
(bannoe: 1)

O Wwurepnonauma
O Annpokeumauns

O 3xerpanonsuna

DyHELAR fiX) MHTEDNONMPYRTCH Ha Boes MHTepeane [a; b] C NOMOUID BaMHorD
WHTEPNOARLMOHHOIO NONKHOME - 3TO . HHTEPNANALIMA
{Bannos: 1)

Ha prcyrike npeacTaaneHa Qopwyna Auppeperumposadmg . [
{Bannog: 1)

i LH‘L f;(xﬂ)=f(x0+Ar)‘f(x0}

(xH-I —.‘.’,—) Ax

/i

Ha pUcyHKe NPeacTaBeHa GOpMyNa AHGHEPEHLMPORaHYR ARYXCTOPOKHER pazsocTy [T}
(Bannce: 1)

r_ f;'+1 _f;'—l

Xiv1 —Xi1

l

D) s

D) Her



DOpMyNa YUCNEHHOTO UHTEFPUPOBAHMA COOTBETCTBYET ..

b
If (x)dx =~ if (xf ) +2f (xf—l) h

j=!

MeToay npAMOyronsHAKos
Mercay napaton
) Hut OAHOMY 43 NEPEUMCIEHHBIX
Pa3HoCTHaA cxema — 3TO..
(Bannoe: 1)
(O CrpyKTypHan cxema, NOCTPORHHAR ANA PASHOCTER KAKVX-TMBO BEAUVH, X3PAKTEDHZYIOLLVX MPOLLECT UH OBBEKT

. KoHeuHan CicTeMa aAreBpauueckyx ypasHeH i, NOCTABNEHHaR B COOTBRTCTEME KaKoH-11B0 AnddepeHLMansHod
=’ 3apaue, conepKallel ANGGHEPEHLMANLHEIE YPABHEHA N AONONHUTENLHLIE YCNOBUR

~ BeckoHeuHaR cuCTema anreGpaNuECKi K YRaRHeHAY, NOCTaE/IRHHAR & COOTBETCTB/E KaKOIi-AMGO ANbdepeHLIaNsHOT
=’ 3apaue, conepKallel ANGGHEPEHLMANLHLIE YPIBHEHIA

YcraHoBuTe cooTBeTCTBME

(bannos: 1)
onpeaenerne
MPOMEXYTOUHLIX ZHEUSH M auavenni  onp & AEHOM Buae
GyHKLIN MO USEECTHOMY GyHKLN 33 npegenann napameTpos GymKuAM
AVCKPETHOMY HB6OPY  NEPEOHAUANEHO VEZEECTHOTD onvcsiEatowei
SHAMEHUT yHKLMA vHTepsana pacnpenenerme Touek
VikTepnonauna

Annpoxcumauna

Skcrpanoaaua
Ha 08 PHCYHEE NPELCTABNSH METOA MHTEMPUPOBAHNA TIPABEX NPAMOY ORLHWKOR"

(bamnos: 1)

Y METOAY BRINMUCISHWE '.-.'||!-|P.:|.9:|EAIHHH|'A HHTEIPAN0E
N ¥
I=Y f(x.06)-h I=Y hf(x))
j=t =
x x, =05

il

IIo pe3yabTaraM TeCTHPOBAHMS BbICTABJIAETCS:
— 8 GaytoB, ecii MPaBUIILHO BHITIOJIHEHO He MeHee 90% 3amaHuii.

— 7 OGamnoB, eciu npaBuiIbHO BeMoiaHeHO 80-89% 3amaHwuii.
6 0aIoB, €CIIM MPABWIBHO BBIMOTHEHO 60-79% 3agaHuid.
5 0aIoB, ecliy MPaBWIBHO BHIMOTHEHO 50-59% 3amanuid.

Boinosinenue u 3ammura JlabopaTtopHbix padboT
1. YucneHnHoe pelnieHne HeNMHEWHBIX ypaBHeHul. [Ipumenenne OBM nns pemenus 3agau.



2. [pubnmxenne GyHKIUN 1 anmpokcuMarus MHTEpIoaAus U SKCTPanosIHs METOAaMU
Herotona, Jlarpanka 1 METOJOM HaUMEHBIIMX KBAPAaTOB. BeIUnCIeHNE MOTPEIIHOCTH all-
npokcuManuu. CritaiH-uHTEPIIOSILMSL.

3. BoluncrieHue MHTETPaioB C MOMOIIBI0 MHOTOKPATHBIX METO/I0B IPSIMOYTOJIbHUKOB, Tparie-
uuii u Cumncona. Pemenue 3agaun Ko meronom Pynre-Kyrra.

4. Pacyer TemmepaTypHOTO MO C IPUMEHEHHEM YHCIIeHHOTo nuddepeHupoBanus ¢ rpa-
HUYHBIMH YCJIOBHUSIMU MEPBOTO POJIa B CTAIMOHAPHOM PEXKUME .

3a BbinosiHeHue JIaGopaTopHbIX padoT BHICTABJISACTCH:

— 5 GannoB, ecnu Bce 3a/1aHHS BBINOJHEHBI BEPHO, HO CTYJICHT HE MOXKET OOBSICHUTH XO/a
paboTsI;

— 6-9 GaioB, eciu MpH BHITTOJIHEHUH JIOMYIIEHBI OMUOKH, JTUOO MPU OTYETE CTYIEHT J0-
MyCKaeT OMMOKHU B OTBETaX Ha BOMPOCHI,

— 10 GanoB, eciu IOMyIIEHbI OIUOKH, HE BIUSIONINE HA KOPPEKTHOCTh pe3ysbTara.

IIpomeskyTOUHAS aTTecTAUMS

JK3aMeH

DK3aMeHAIIMOHHBIN OMJIeT BKIIIOYAET JIBa TEOPETUIECKUX BOMPOCA U MPAKTUIECKOE 3aJaHuE.
[Tpumepsl TeopeTHYECKUX BOIIPOCOB OMIIETA:

1. HpI/I6J'II/DK€HHI:Ie qucia, ux a0COIIOTHBIEC U OTHOCUTEILHEIE IMOrpCuIHOCTH. 3HaUYMMEIE U BCPHBIC
quciia.

IMorpemnoctu. Mcrounnku u kiaccuUKanus MOTPenTHOCTEH.

[TorpemHocTr CyMMBI M Pa3HOCTH MPUOTMKEHHBIX YHCEIL.

OTalbl HAX0XKIEHUS 3KCTPEMyMOB (PyHKIIMU. MEeTOT 30JI0TOTO CEUSHUSI.
JluneitHas annpokcumaiys. MeToJl HaMMEHBIITUX KBaJIpaTOB.

[TocTanoBka 3anaun uHTEpHOIMpOBaHus QyHKIWYU. JINHEHAS UHTEPIIOSIIHSL.
DTarbl HaX0XICHHS KOpHEH HEIMHEHHOro ypaBHEHUS. MeTo 1 XOp/I.

OTanbl HaX0XKACHUS KOpHEH HEeIMHEHHOro ypaBHEeHUS.. MeTo/ KacaTeIbHbBIX.

DTarbl HaX0XICHH KOpHEH HETMHEWHOTO ypaBHEHHU. MeTO TOJIOBHHHOTO JCICHHMS.

=0 X ok w

0. pocrteiinme hopmyssl uncieHroro quddepeHunposanus. Beiox Gpopmys u reomerpuueckas
MHTEpIPETaLHsl IPOU3BOIHBIX IEPBOTO HOPSIKA.

11. Unrepnomsiuus. [lepsas U BTopast HHTEPIOISIHOHHBIE popMyirsl HeroTOHA.

12. Untepnonsims. MHTepnosuOHHbIH MHOTOUWIeH Jlarpamka.

13. UnrepnionupoBanue crumaitH-pyukimusamu. ITopsaok moctpoenns, Gpyrkmun MathCad.

14. TlocranoBKa 3a1a4u HHTEPIOAUPOBaHUs QyHKIMH. JIMHEHHAS HHTEPIOMAIMS.

15. TlocTanoBKa 3aauy YMCICHHOTO HHTETPUPOBaHUs. BbrurcieHne uaTerpaia mo GopMmysam mpsi-

MOYTOJIHHHKOB.
16. TTocTanoBKa 3aa4¥ YUCIICHHOTO HHTETPUPOBaHUs. BhIurcieHie HHTerpasia mo popMysiaMm Tpa-
TeInii 1 mapadolr.

17. TlocranoBka 3amaun guciaennoro auddepenmppobanus. Meroasl Ditnepa, Ditnepa-Komu, Pyrre-
Kytth

IIpuMepsl IPaKTUYECKUX 3aJaHUN:



1) Tlpounrerpuposars GYHKIHNIO, UCTIONB3YsI MeETOJI MPaBbIX MPSIMOYTOJIBLHUKOB.
1
f(x) = T-x2
2) HaiiTi KODHU ypaBHEHHS, UCTIONB3ys Meton Hetotona. f (x) = 1 — x?2
3) HaiiTuiieBy10 ¥ IPaBYIO Pa3HOCTHBIE MPOU3BOJIHEIE.

2

5) Tpounterpuposars (GYHKIUIO, UCTIONB3Ys] METOI JIEBBIX MPSMOYTOJIHHUKOB.

f(X) = 1_;

XZ
6) Haiitn KOpHH ypaBHEHUs, HCTONb3yd MeToa xopa.f(x) = 1 — x?

4) Tlpounrerpuposarsh (PYHKIIHIO, UCTIONB3YsT Metox MonTe-Kapmo

2
7) TlpounterpupoBath (GYHKIHIO, UCTIONB3YyS Meton PyHre-KyTThl £(x) = ﬂ
2

Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3ynbraTam OTBETa Ha SK3aMEHE BBICTABIIAETCS:

— 36-40 GayyoB, eciiu MPaBUIIBHO BBIMOJIHEHO MPAKTUYECKOE 33/1aHUE, U ITPH OTBETE HA BO-
MPOCHI IK3aMEHAIIMOHHOTO OMiieTa U Ha JOTOJIHUTEIbHBIE BOIIPOCHI 00yUaloLIHiics MmoKa-
3aJ1, YTO BJAJI€eT MaTEPUAIOM U3yYEHHOHN NUCUUILINHBI, CBOOOAHO IPUMEHSET CBOM 3HA-
HUS JUIs1 OOBSICHEHUS PA3IMYHBIX (PAKTOB WM PEIIECHUS 3a/1a4;

— 26-35, ecny PaBUIILHO BBIMOJIHEHO MPAKTUYECKOE 3aJ]aHKe WK B HEM JOMYIIEHO He 00-
Jiee OJTHOM OImMOKH, KOTOpasi Obljla CaMOCTOATEIILHO MCIIPABICHA 00yJalOIMIUMCS, W TPU
OTBETE Ha BOIPOCHI IK3aMEHALIMOHHOTO OmileTa M Ha JOIMOJIHUTEIbHBIE BOIPOCH 00Y-
YaIOUTUHCS OMyCKaeT HErpyObie OMMUOKH;

— 20-25 6annoB, eca B BHITOJTHEHHOM MPAKTUYECKOM 3aJJaHUM JIOMYIIEHBI TPYOble OIIn0-
KH, KOTOPbIE 3aT€M HCIpPaBJIEHbl 00Oy4alOUIMMCs MIPU YYaCTHM 9K3aMEHATOpa WM IMpaK-
TUYECKOE 3aJJaHH€ HE BBIIIOJIHEHO B MOJHOM 00beMe, HO 00y4YaroLuiics cMOI J0BECTH
peleHre o0 KOHIA MPU y4acTHH HK3aMEHAaTopa, U B OTBETAaX Ha BONPOCHI SK3aMEHalH-
OHHOTO OMJIeTa AOIMYIICHBI OIITHOKH;

— 0 OanyoB, eciy MPaKTHYECKOE 3aJaHHe HE BHITIOJIHEHO WM HE JaHbl OTBETHI Ha BOIIPOCHI
HK3aMEHAIIMOHHOT0 OnjieTa M He BBIIIOJTHEHBI KpUTepuu Uit kKareropuu 20-25 6amios.

OLIGHKa o AUCHUIUIMHE OMNpeAcCIsICTCd B COOTBETCTBUU C ITomoxxeHueM o GaJIJIBHO-
pPEUTHHTOBOM cucTeme s ctyaeHToB ¢punuana HUY «MOHW» B r. BomkckoM 1Mo COBOKYITHOCTH
Pe3yJAbTATOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IK3aMEHAIIMOHHOM COCTaBIISIONICH.

B 3aBHCcHMOCTH OT KOJIHYeCTBa 0AJIIOB 3a AUCHUIITIMHY BBICTABJIACTCA:

Ouenka KosmnuecTBo 0a/110B
OIICHKA 5 («OTIUYHOY) 90 — 100 6amioB
oreHka 4 («xoporo) 76 — 89 GamioB
oreHKa 3 («yJIOBIETBOPUTEIHHO) 60 — 75 GannoB
OlleHKa 2 («HEYIOBIECTBOPUTEIHHO) 0 — 59 6amioB
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