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HNupexe AMcUMNIMHBI 0 Y4eOHOMY IVIAHY b1.0.24

Tpyr0eMKOCTh B 3a4eTHBIX ¢IMHULIAX: 3 cemecTp-3

Yacos (Bcero) no yueOHOMY IJIAHY: 108

Jlexnuu Y4eOHBIM IUIAHOM He MpPelyCMOTPEeHbI
IIpakTHyeckne 3aHATHSA 3 cemecTp— 16 1acos

JladopaTopHbie padoThI 3 cemecTp— 16 yacoB

KoncyabTanuu no KypcoBoMy npoexkrty/ padore: Y4eOHBIM MAHOM He MpeIyCMOTPeHbI

CamocrosiTe1bHast padoTa
3 cemecTp—58 yacos

HpOMe)KyTO'—IHaﬂ aTTeCTalnus:

3a4eT C OLEHKOM 3 cemecTp—0,3uaca
KonTpoas:
3a4eT C OLEHKOM 3 cemecTp—17,7 yaca
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H.o. 3aBenyromiero kadenpoii
OHEepreTHKH M.C. Uparunxuii

(nasanmne kadeaps) (/(lemb) (pacwndposKa NoAMKUCH)



1. HEJIU U 3AJAYHN OCBOEHUS JUCHUITVIMHBI
Llesib10 OCBOGHMA TUCUMIIMHBI SBIISCTCS M3YYEHUE BRIYUCIUTEIbHBIX METOI0B, HAN0O0JIeE YaCTO UCIOIB3YEMBIX B MIPAKTUKE UHKEHEPHBIX U Ha-

YYHO-TCXHHUYCCKUX PACUCTOB, PACCMOTPCHUC oco0eHHoCTEHR peain3alii BbIYHUCIUTCIbHBIX aJITOPUTMOB Ha O9BM n OLCHKA JOCTOBCPHOCTH ITOJYYCH-

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, BEIYHUCIUTEIHHON, aITOPUTMUYECKON KYIbTYyp M OOIIel MaTreMaTH4ecKod 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 TCXHOJIOTHUYCCKUX IMMPOLCCCOB.
cDOpMI/IpyeMHC y 06yqa10mer0c;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 MOHATHS U TEOPETHUECKIUE 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-2. Crioco6en pa3pabaTsi-
BaTh AJITOPUTMbBI 1 KOMIIBIOTEP-
HBIE TIPOTPAMMBI, TIPUTOIHBIC IS
MPAKTUYICCKOro MPUMCHCHU A

OIIK-2.1. AnropuT™MHU3UpyeT pe-
LIEHHE 3a/1a4 U pealu3yeT allro-
PUTMBI C UCIOJIB30BAaHUEM IIPO-
TPaMMHBIX CPEICTB

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, IPOBOAUTH HUCCICAOBAHHUA, CBA3aHHBIC C OCHOBHBIMU ITOHSA-
THSIMA U TEMATUKOM Kypca

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI BO
JucuunnHa 6azupyercs Ha 3HaHUU AucIUIIuH: «HpopMaTukay, «OCHOBBI MPOTPAMMHUPOBAHHSY.
Pe3ynbrarsl 00yueHus, MOTy4eHHbIE IPU OCBOCHUU AUCLUUIUIMHBI, HEOOXOAUMBI MPY BHITIOJHEHUH BBITYCKHON KBaJM(UKAIIMOHHON PabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JTUCIUIIJINHBI
3.1 CTpyKTypa A¥CUHMIIIMHBI
OO0mas TpyJ10eMKOCTb JUCIUTUTMHBI COCTABIISIET 33a4eTHBIX enuHUIBL, 108 qacoB.

Pazmen nucouIImHEL < Pacmipenenenne TpymoeMKOCTH paszena (B 4acax) 1o BUAaM ydeo- ConepxaHne caMOCTOSTEITLHON paboThI
Ne | ®opma npomexyTouHOI % i q:)( g HOU pabOTHI (c yxazanueMm Ne nctoynrka o padboueit
n/n aTTecTaluu © g Q| = KonrakrHast MporpaMMe U CTPaHHML] WK § B HEM)
(no cemecmpam) a s = 3 Jlex | Ilp JIab KITP | MKKII ITA CP | Kowtpors
[IpopaboTka 1 TOBTOpEHHUE JIEKITMOHHOTO
1 OCHOBBI TEOPUH TI0- 12 3 ) B B B B 10 B MaTepuaa.
IPELIHOCTH Wzyuenune nurtepatypsl [1] ctp. 2342,
43-79.
[IpopabGoTka 1 TOBTOpEHHUE JIEKITMOHHOTO
YucneHHble METOBI pe- MaTepuaia.
2 . 22 3 4 4 - - - 14 —
MIEHUS ypaBHCHUH Nzyuenue nmurepatypsr [1] ctp. 80-120,
174-210, [3] ctp. 81-90
[IpopaboTka 1 MOBTOpEHHE JEKIIHOHHOTO
3 WuTepnionsus u An- 24 3 6 4 B B B 14 B MaTepuaa.
TIPOKCUMATTHS Wzyuenue mureparypel [3] cTp. 91-112,
[2] 13-26
[IpopaboTka 1 MOBTOpEHHNE JEKLIMOHHOTO
YucnenHoe nuddepen- MaTepuaa.
4 | mupoBaHWE U HHTETPHPO- 32 3 4 8 — - - 20 - Nzyuenue murepatypsl [1] crp. 364-374,
BaHHUE 375-408, [2] cTp. 128-205, [3] cTp. 113-
129, 130-154.
Jauer 18 3 3 3 B 3 B 0.3 B 17.7 3adeT TO COBOKYITHOCTH PE3yJIbTaToOB
TEKYIIET0 KOHTPOJIS yCIIeBaEMOCTH
Hmozo: 108 0 16 16 0 0 03 | 58 17,7

[Ipumeuanue: Jlek — nexkuuu; [Ip — npaktudeckue 3ausatus; Jlad — naboparopusie padotsr; KIIP — ayauropHbie KOHCYIBTAIIUH 110 KYPCOBBIM IPO-
extam/padotam; UKKII — unauBryaibHbIe KOHCYJIBTAIIMU 10 KYPCOBBIM TpoekTaM/padoram; ITA — nmpomexyrounas arrecranus,; CP — camoctos-
TeNbHask paboTa CTyIeHTA.




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

[Tonsartue u cBoiicTBa norpemHocreil. Heycrpanumas u BeIYMCIuTeNbHas MOrpemHoctu. Adco-

JIIOTHAs, OTHOCUTEIbHAS MOrpeHOCTH. OLIeHKA TOTPEIIHOCTH.
2. Hucnennvle memoowvl pewienus ypasHeHu

Ornpenenenne CyiiecTBOBaHUE KOpHs Ha orpeske. Jlokanuzauus (oTneneHue KopHei). YTou-
HeHue KopHel. KoHeuHble MeTOIbl pelIeH s HEIMHEHHOr0 ypaBHEHUA. MeTOo/| TOJIOBUHHOTO Jiejie-
Hus (bucekumn). Meton xopa. Meroa HeroTona (MeTos kacaTenbHbIX). CpaBHUTENIbHAS XapaKTe-
puctuka Meron0B. MTepaninonusle MeTopl. UMCIEHHOE pEelIeHNe CUCTEMbl HEJIMHENHBIX ypaBHE-
Hul. UncneHHbIe METOIbI PEIICHUSI OOBIKHOBEHHBIX AU(GEepeHIINATbHBIX YPABHEHHU TIEPBOTO TO-
psaka. OcHOBHOM 1 MoaM(UIIMPOBAaHHBIE METOIBI Difsiepa. Y COBEpIIEHCTBOBAHHBIN MeTO 1 Diliepa
Y METOJ POTHO3a U Koppekuuu Jitnepa-Kommu.

3. Unmepnonayus u annpoxkcumayus

Anmpokcumanust GyHKiuA. MHTEpHONSIusS U dKCTpanoisnus. MHTepnoasinoHHbple MHOTO-
yineHbl. KoHeuyHopa3sHOCTHBIE MHTEpHOsAnoHHbIe (Gopmyibl. [lomunomer Jlarpanka u HeroToHa.
[TorpemHocTs MHTEPNIOAANMU. THTEPHOIALMOHHBIE CIUIAWHBI U TPUTOHOMETPUYECKAS] MHTEPIIOS-
1y, Metobl anmpokcuMaliui. Meton HanMmeHbImux kBaapatoB (MHK). CpaBauTenbHast xapakTe-
PUCTHKA METOJOB.

4. Hucnennoe oughghepenyuposanue u unmezpuposanue

[Ipo6iiema yucnennoro auddepeHIUpoBaHUs U UHTETPUPOBAHUS 3aBUCHUMOCTel. UncieHHbie
dbopmynsl guddepennupoBanus. OCTaTOYHBIC WICHBI MPOCTEHIINX (HOPMYIT U UX OIEHKA. MeTO b
PyHre mpakTudeckoil OLEHKH TMorpemHocteil. CpaBHUTENbHAS XapaKTEPUCTUKA METOAO0B. 3ajiadya
yuciaeHHoro uHTerpupoanus. ®opmyna Herorona-Koteca. Koaddunmentsr Koteca u ux cBoiict-
Ba. KBajparypusie GopMyssl IPSIMOYTOJIBHUKOB, Tpanenuii 1 Cumrncona. [IpakTtuueckast oreHka
norpemHocTH. [{uddepennnansupie ypaBHenus. 3agada Komu n kpaeBas 3agada. YnucineHHOe WH-
TerpupoBanue AuddepeHnnanbHbIX ypaBHeHH. OqHOIIaroBble 1 MHOTOIIArOBbIE METOABI. MeTo-
nel PynreKyrra: meton Ditnepa, MeToibl 2-10 U 4-T0 MOpsiAKa.

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. aTepnonsuus, anmpoKCUMaIus U dKcTpanosanus(2 Jaca).

5. Uucnennoe muddepeHnrpoBanne u HTErpupoBanue (4 yaca).

3.4. Tembl 1a00pPATOPHBIX PadoT:
1. YucnenHoe pelieHne HeMMHEHHbIX ypaBHeHUH. [Ipumenenne OBM mist pemenus 3anau (4 gaca).
2. [Tpubmmkenne (QyHKIUNA u anmpokcuManus WHTEpHoNsmus W SKCTPAMOJISAIHUS METOJaMU
Herorona, Jlarpanxa 1 METOI0M HAMMEHBIIUX KBAAPATOB. BBIUKUCIEHHE IOTPEIIHOCTH alIIPOK-
cuManuu. CrutaitH-uHTeprosius(4 Jaca).
3. BolunciieHue MHTErpajioB ¢ MOMOIIBI0 MHOTOKPATHBIX METOJI0B IIPSIMOYTOJIbHUKOB, Tpanenui
u Cumrncona. Pemenne 3amaun Komu merogom Pynre-Kyrra(4 gaca).
4. Pacyer TemiepaTypHOIo MO ¢ IPUMEHEHUEM YUCIEHHOTo AU} pepeHInpoBaHus ¢ TpaHHY-
HBIMH YCIIOBUSIMU TIEPBOTO pOjia B CTAlMOHAPHOM pexuMe (4 gaca).

3.5.PT'P
PI'P y4eOHBIM T71aHOM HE MPETyCMOTPEHBI.

3.6. TemaTnka KypCOBBIXIIPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/kypcoBasi paboTa y4eOHBIM IJIAHOM HE MPETYyCMOTPEHBI.



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

Howmep 1 HanmeHOBaHHE pe3yabTaToOB 00pa3o-
BaHUSI MO JUCIUTUTHHE

Konsl komrre-
TEHIUU U UHIHU-

Homep paznena muCIMILIAHEL (B COOTBETCT-

BHH ¢ 11.3.1)

q)OpMLI KOHTPOJIA

(B COOTBETCTBUU C pa3zeioM 1) KaTopoB 1 2 3 4
3HaTh:
OCHOBHBIE TIOHATHS U TEOPETHYECKHE OCHOBA- OIK-1.1 X WToroBbiii TecT
HUS YUCIICHHBIX METOJIOB
00111eN3BeCTHRIN HA0Op CTaHAPTHBIX Bhio/THEH e HEMBILYATHHOTO 3a1a-
METOJ0B PEUICHUS TUIOBBIX BBIYMCIUTEIbHBIX OIIK-1.1 X X X rnist No2 3 4.5
3amay Ha OBM e
3amura nabopaTopHoi paboTs! Nel,
OCHOBHBIC MCTOJBI H AIITOPHTMBI THC/ICHHRIX OIIK-2.1 X X X Brinonnenue MHIMBUIYaIBHOTO 3a/1a-
METOJIOB ttst Nol
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- OMK-2 1 X X Samra naboparopHoi pacoTsl Nod,
HUS IPUKIIAIHBIX 337249
KCIIONB30BaTh MOMYYEHHBIC 3HAHUS AJIs MOCTa-
HOBKM W PEIIEHHUS HCCIEAOBAaTENbCKUX 3a1ad, OIK-2.1 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):
3 cemecTp
3a4der ¢ OLIEHKOM.
OueHka onpeaenseTcs N0 COBOKYITHOCTH Pe3yJbTaTOB TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH B CO-
otBeTcTBUU ¢ [lojoskeHreM o OayuTbHO-PEHTHHTOBOW cHUCTeMe s cTyaeHToBmiananra HUY
«MDBDW» B 1. BommkckoM.

B npuioskeHue K IUIIOMY BBIHOCUTCS OIIEHKaA 3a 6 ceMecTp.

IIpumeuanue: OLeHOYHBIE MaTEPUAIIBI ITO TUCHUIUIMHE TPHUBEACHBI 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 WHTETPUPOBAaHNE, 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 YpaBHEeHHS [ DNeKTpOHHBIN pecypc |: ydueb.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 Mmeroasl. Kypc nekiuii [ nekTpoHHBINA 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 / Oniepaunonnsie cucteMsl 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 anekrponnoii 6ubnuoreku eLIBRARY.RU https://elibrary.ru/

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

ba3el nanabpIXx MuHUCTEPCTBA SKOHOMHUYECKOTo pa3Butus PD http:// www.economy.gov.ru

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

OenepanbHas ToCyqapcTBeHHass HWH(pOpMaIMOHHAs cucTemMa «HanumoHanbHass AJIEKTpOHHAs
6ubnmoteka» https://H36.pd

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

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

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

OBbC UsnarenscrBa«laney 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 OBECIIEYEHHUE JUCHUITJIMHbI

JlaGopaTOopHbIE U MPAKTHYECKUE 3aHATHUS TIPOBOASTCS B KOMITBIOTEPHOM KJlacce, CHa0)KEHHOM
MYJIbTUMEAMMHBIMHA CPEJICTBAMU JUISI MHTEPAKTUBHOTO OOY4YeHHUs, 00OpPYJOBAHHBIX HArJISIHBIMU
nocoOussMu, 000pyIOBaHUEM IS TOKa3a OOy4alomux MaTepuajioB (TEJIEeBU30p, BUACOMATHUTO-
¢oH), cpeacTBaMHu 3BYKOBOCIIPOU3BEICHUS, JOCKOH ayJUTOPHOM, 000pyaOBaHUEM sl TIPECTaB-
JICHUs TIPpe3eHTaINH (TU1a3MeHHAs TaHEeIThb, IEPCOHATBHBIN KOMITBIOTED).


https://uisrussia.msu.ru/
http://www.garant.ru/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
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IMpuioxenne A

BAJLJIBHO-PEUTUHIOBAS CTPYKTYPA JUCHUILJIUHBI

YucieHHbIE MCTO/JAbI MOACIIMPOBAHUS

(Ha3BaHHE JUCIUILINHEI)

3 cemecTp
IlepeyeHb KOHTPOJILHBIX MEPONPUSITHIA TEKYIIIEr0 KOHTPOJIS YCIeBAeMOCTH O AUCIHUILIHHE:

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 uHauBuaAyanbHOr0o3agaHus Ne6 «Pacuer TemmepaTypHOTO MMOJsh)
KM-7  Hrorosslii TeCT

KM-8  3amura nabopaTopHBIX paboT

Bua npoMekyTo4HoOi aTTecTanMu — 3a4ET

TpynoeMKOCTh IUCHUIUIMHBI = 33.€.

Homep Pasznen Unnexc ; (2\" ; ; g ; IE\I 02?
pasnena NUCHUILINHEBI KM: & & & & & & & &
1 OCHOBBI TEOPHH ITOTPEITHOCTH +
5 qI/ICJIeHHI:{e METOJIbI PEIICHUS + . N
ypaBHEHUI
3 WnTepnonanus u Anmpokcuma- n n n n
s
4 Yucnennoe nuddepeHnupona- n N N n +
HUE ¥ UHTETPUPOBAHUC
MunnmaneHbi 6amt 3a KM 8 7 7 7 7 7 7 10
Maxkcumanbhsblit 6amt 3a KM 14 11 11 11 11 11 11 20
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OneHouyHble MaTepuaibl MO0 JUCHUIUIMHE MpeJHa3HAuYeHbl ISl OLEHKU: JOCTHXKEHUS 00Y-
YaIOMIMMHUCS 3aIlNIaHUPOBAHHBIX PE3yIbTaTOB O0yUEHUsS MO TUCIUILIMHE, 3Tana GOopMUPOBAHUS
3aIUTAHUPOBAHHBIX KOMIIETEHIUH.

OueHoYHbIE MaTEpHUAIIBI MO AUCIHUIUIMHE BKIIOYAIOT OLICHOYHBIE CPEICTBA ISl MPOBEACHUS
MEPOTPUSTHI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH.

OrieHOYHBIE CpEACTBA ISl OICHKU 3aINIAHUPOBAHHBIX PE3YIbTaTOB OOYUEHHUS MO TUCITUII-
JIMHE, COOTHECEHHBIX C MHIAMKATOPAMU JOCTHKEHUS KOMIIETEHIINNA:

Konp! nunu-
3amiaHUPOBaHHBIC PE3YJIbTAThl 00yUCHHUS KaTOPOB JI0C- O1IeHOYHOE CPEICTBO
0 JUCLIUIUIAHE THKEHUS (THI ¥ HANMEHOBAHHE)
KOMIIETEHIIUHU
3HaTn:
OCHOBHBIE IMOHATHS U TEOPETUUECKHUE OCHOBA- o
p OIIK-1.1 HTtorosuiii TecT
HUS YUCJIEHHBLIX METOHL0B
00IIIen3BECTHBIN HA0OP CTaHIAPTHBIX
BrimonHeHne HHIWBHITYAIBHOTO
METOJIOB PEIIEHUS TUIIOBBIX BEIYMCIUTEIBHBIX OIIK-1.1
3aganus Ne 2, 3,4, 5
3ama4y Ha DOBM

3ammra nabopatopHoii paboTsl Nel,

OCHOBHBIE METOIBI Y aJITOPUTMBI YHCIEHHBIX
A P OIIK-2.1 Brinonnenue MHIMBUTYaIbHOTO

METO/I0B
8 3aganus Nel
Ymern:
UCIIOJIB30BaTh TEOPHUIO U allTOPUTMBI YUCIICH-
3ammTa 1a60paTOPHBIX padoT
HBIX METOJO0B IIPU peaau3aluu IPUKIAJIHbIX OIIK-1.1 Ne?d. 3
3a1a4y v

HCIIOJIb30BaTh YUCJICHHBIE METOABI IJIA PEUIC-

OIIK-2.1 3ammra mabopaTopHOi paboThl N4,
HUS IPUKJIATHBIX 337124

HCII0JIb30BaTh MOJMYyUYCHHbIE 3HAHUS AJI [1OCTa-
HOBKH ¥ PEIICHUS MCCIIET0BATENIbCKUX 3a/1a4, OIK-2.1 BrimonHerne WHANBHUTYadTbHOTO
MIPOBOAUTH UCCIIEIOBAHMUS, CBS3aHHBIE C OC- ’ 3amaaust Ne6

HOBHBIMH MOHATUSMU U TEMATUKOU Kypca




Conep:xanue oneHoYHbIX cpeacTB. lllkasa u kpurepun oueHUBaHUS

BoinosiHeHne UHAMBUAYAJBHOrO 3agaHus Nel «YUuciieHHble MeTOAbI pelleHusl HeJUuHei-
HBIX YPABHEHUI»

OOy4aromemMycsi BbIIa€TCS WHAWBUAYAIBHOE 3a/laHUE TI0 BapHaHTaM, KOTOPOE BBHITIONHSETCS B
dopme nomarnero 3aganus. [Ipumep comepkaHUSUHANBUIYATHHOTO 33/ 1aHHSL:

Boruncnute Bece kopau ¢yHkuuu F(x) Ha otpeske x€[-50;50] MeTtogaMu: MOJIOBHHHOTO
JIEJIEHNUs, XOpJ, KacaTelbHbIX. OTHOCUTENBHYIO OTPEMIHOCTD NPUHATE € = 0,001.

F(x)=a,+ax+a,x’ +a,x’,

rae a,, a,, a, cieayer Oparb u3 Tabul. 1 B 3aBUCMMOCTH OT HOMepa S.

Tabmuual
S — HOMED ag a as a,
BapUaHTa

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

Jns ykazaHHOTO ypaBHEHHS (110 BapHaHTaM) ONpeAeNuTh 3 uHTepBaina. JlJis JTaHHBIX UHTEP-
BaJIOB HAWTHU MUHUMYM 2 KOPHSI.

Pacuets! BbIMOHUTE B DneKTpoHHBIX Tabaunax (37T) u B Smath.

[Ipu pacuerax B OT HaxoxaeHHEe KOpHEH KaKIIbIM METOAOM PACIOIOXKUTH Ha OTAEIbHBIX
muctax. Jluctel mognucate. Ha kakqoM ykasaTe METOJ pPELIEHUSI U UCXOIHBIE TaHHBIE.

Ha ormensHoM mucte chopMupoBaTh TaOIUILy-CBOJA IMOJIYYEHHBIX 3HAYEHHH (DYHKIUU C
yYKa3aHUEM TOYHOCTH METOJA.

IIpu pacuerax BSmath Bce pacueThl BBIMOJIHUTH B OJHOM (haiiyie. B KoHIE mOKymeHTa
c(hopMHUPOBATh TAOJIUILY-CBOJ MOTYYCHHBIX 3HAUCHUH (QYHKIINH ¢ YKa3aHUEM TOYHOCTH METO/Ia.

3a BBINOJTHCHUCUHANBUIYAJBbHOI'0 3aI1aHUA BbICTABJACTCH:

— 14 6annoB, eciu Bce 3a/1aHKS BHITIOJTHEHBI BEPHO;

— 9-13 GamnoB, ecnu 3-6 3aaHUl BBITIOJHEHBI BEPHO, OCTAJLHBIC 3a/IaHHS BBITIOJIHEHBI C
OIIMOKAMHU;

— 8 GayoB, eci TOJIbKO 3 13 6 3a1aHNiA BBITTOJTHEHBI BEPHO.

BoinoJsiHeHHe HHANBUAYAJBHOTO 3aJaHus Ne2 «MeToabl HHTEPIOJISIIUI)
OOyuatomiemycsi BbIIae€TCsl MHAMBUAYyaJbHOE 3a/laHHE IO BaphaHTaM, KOTOPOE BBIMOIHSETCA B
dbopme nomarnero 3aganus. [Ipumep comepkaHUSUHINBUIYaTHHOTO 33/ 1aHHSL:

Jis 3amaHHBIX HAOOPOB MAHHBIX OCYHIECTBHUTH:IMHEUHYIO HHTEPIOJSAINI0, KYCOYHO-
MOJIMHOMUAJIBHYIO MHTEPIOJALNI0, MOJMHOMHUAIBHYIO MHTEpHoJAnHio.IlocTpouTs moauHOMBI

Jlarpan>ka u Hetotona (1-if u 2-i1)

1 2 3

x y x y x y

043 1,63597 043 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 BbINOJIHEHUE HHAMBUAYAJLHOI0 32JaHUS] BbICTABJISAETCS:
— 11 Gannos, eciu Bce 3a/1aHus BBITIOJTHEHBI BEPHO;
— 8-10 GanmnoB, ecnu IpY BHITIOJIHEHUH JOMYUICHBI OMIHMOKH, TM00 MPU OTYETE CTYJCHT JI0-
MyCKaeT OMMUOKH B OTBETaX Ha BOIPOCHI;
— 7 GanyoB, eciy JOMYIIEHbl OMNOKH, BIUSIONINE Ha KOPPEKTHOCTh pe3ysbTaTa MU OT-
CYTCTBYET 2-3 perpeccuu.

BoinosiHeHHe MHAMBUAYAJIBHOTO 321aHUSI Ne3«ANNPOKCUMAIHMSA U IKCTPANOJISIH
OOyuatomiemycsi BbIIae€TCsl MHAMBUAYyaJbHOE 3a/laHME IO BaphaHTaM, KOTOPOE BBIMOIHSETCA B
dopme momarHero 3aqanus. [Ipumep conepKaHUSIHHINBUYILHOTO 33 JaHNS:
s ykazaHHBIXJAaHHBIX (110 BApUAHTaM) OCYLIECTBUTDH AMMPOKCUMAIIUIO U HKCTPATIOJISILIHIO.
CpaBHUTH K03 (HUIIMEHTHI KOPPETSIUU I BCEX BUIOB perpeccur. PacyeTsl BHITIOTHUTH B

OnekrpoHHbIX Tabmumax (37T) u B Smath.

Bapuant Nel Bapmant Ne2 BapuasT Ne3 Bapnant Ned
20 | 7,03 -3.0 | 8,56 2.0 | 3,73 -1,1 | 222
2,11 7.20 26 | 755 -12 | 3.11 -09 | 2,57
22 | 122 22 | 6,79 -04 | 2.25 -0.7 | 2.89
23 | 37 -1.8 | 6,15 04 | 198 -05 | 3.76
24 | 7.62 -14 | 5,11 1,2 | 1.35 -0.3 | 398
25| 1,74 -1.0 | 4,77 20 | 073 -0,1 | 434
26 | 7.82 -0.,6 | 4.1 2,8 | 032 01 | 479
27 | 192 -02 | 358 3.6 | -0.23 03 | 5,67
28 | 838 02 | 295 44 | -0.78 05 ] 621
29 | 822 0,6 | 1,73 52 | -1.34 0.7 | 6.88
30| 854 1,0 | 0,92 6,0 | -2.05 09 | 749
14 | 032 6,8 | -2.94 1.1 | 8.03
1.8 | 0.11 7.6 | -3.73 1.3 | 8385
8.4 | -444 L5 | 9.67
92 | -5,11 L# | 1023
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
-1.4 935 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
34 -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 ;32
6.4 -7.41 238 -9.34 -0.2 | 10,23
3.0 -10.1 0.0 10,89

3a BbINOJIHEHHE HHAMBUAYAJIbHOIO 32/1aHUSI BHICTABJISETCH:

— 11 6amnoB, ecnu Bce 3a/1aHKS BHITIOTHEHBI BEPHO;

— 8-10 GayoB, 3aaHUEBBITIONIHEHO BEpHO TONBKO DTumm Tonbko S Math, ecnu mipu BbI-
MTOJTHEHUH JTOMYIIEHbI OIMOKY U JaHHbIe, moydeHHpieDT u S Math He koppenmupyroT-
cs;

— 7 6anioB, eciau AOMYIIEHbl OMMOKH, BIUSIONIUE HA KOPPEKTHOCTH pe3yibTaTa WIH OT-
CYTCTBYET 2-3 pErpeccuu.

BrinoJsiHeHHe HHAUBUAYAJIBLHOTO 3a1aHus Ned «HucsienHoe nuddpepeHUMPOBaAHUE)
O6yqa10LueMyc;1 BbIAACTCA WHAWBUAYAJIBHOC 3aaHUC II0 BapHvaHTaM, KOTOPOC BBIIIOJIHACTCS B
dopme nomarnero 3aganus. [Ipumep conepKaHUSHMHIUBUIYAILHOTO 3aJaHHS:

1) YACTh 1
Jlnsa 3amanHoi QyHKITUM:
- Onpenenuts UHTEpPBA [a,b]
- 3amarb uncio pazoueHnii N
- Ompenenuts mar cetku h
- Bpruwmcnurs:
1-10 Ipo3BOIHYIO (JIEBO-, MPABO-CTOPOHHIOIO CXEMY, CAMMETPHUYHYIO CXEMY)
2-10 MPOU3BOTHYIO - CUMMETPUUYHYIO CXEMY
- ITloctpouts rpaduku



f(x) [a.b]
1+ cos® x [0; 3]
sin(ilx2 + I] [0_: 1]
[x+1.9]-sin('—] [I: 2]
l-In()r+ 2) [2:3}
tgx [0_: 0.5}
2.6-x"-Inx [1,2:2,2]
(¥ +1)-sin(x-0,5) [0.5:1.5]
[2;3]

,‘-’2 b COS['{']
4

3x+Inx




N s(x) [a. 5]
10| 332 4 tgx [-0,5:0,5]
1} | s [0.1:1.1]
12 -21 [-2:0]
(6—7x)
5[ s (o]
(3x+4)
14 15 [35]
(2-x)
15 9 [2:3]
(5x+7)
16 4 [-1:0]
(15x-9)
17 | 14 2% [0:3]
5
18 e”-sin (xz) [0:5]
19 17 [-3:-1]
(1-3x)
20 12 [0:1]
(4x-9)
21 5 [4:5]
(4x-3)
N s(x) [, 5]
22 -4 [0:3]
(1+8x)
23 3x+sinx [0,1:1,1]
x° - [1:2]
* [x+1.9}-sin[%J
25 [1.5:2.5]

afg
X 2 2




2) HACTb 2

Jlnsa 3amanus K Ji/p 3 (MHTEPIOTISIIHS)
Bsectu BexTopel X 1 Y
[TpouHTEpNONMPOBATH CILUIAHHOM
Beraucnuth npon3BoiHbIC
[ToctpouTtsh rpaduku

Calculator
R _ a
sin cos tan In log
L S e
& ()
1.13 7.648 SR
w45 B %
1135 -7391 BN
Xi=| 1144 |7 =| 73 ;“f SaEs
1.15 6.61 @ & cacus [
1.166 —6.84 e 7
B % " THEnL
s B . b R A Y Tf
f5 (x) := interp(cspline(X ,¥), X .Y .x) i
a:=1.13 Evalua... B
b= 1.166 e Progemming [
TR Add Line «—
N =10 xf xfy xfy it otherwise
bh—a for while
h= break  continus
N return an error
i:=0.last(X)
=
Sx+ M —-filx—h
sy o DO+ I —f =)
2-h

dix) = %fs (x)

fx+h-2H60+(x-h
I

d2s(x) =

2410° : : :

ds(x)  1x10% 1

d2s(x) 0 /

~1x10% ' ' '
113 114 115 1.16

X

3) Yacts 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 2 =G+ + 5+ )"
12,14,16,18 V) =+ + 2y

3a BbINOJIHEHHE HHAMBUAYAJIbHOIO 32/1aHUSI BHICTABJISETCH:
— 11 6annoB, ecny Bce 3a/1aHKS BHITIOITHEHBI BEPHO;




— 8-10 GanmnoB, ecnu IpU BHITIOJIHEHUH JOMYIICHbI OMIHMOKH, TM00 MPU OTYETE CTYICHT J10-
IyCKaeT OUIMOKHM B OTBETaX Ha BOIIPOCHI,

— 7 GanyoB, eciy JOMYILEHbI OMUOKH, BIUSIONINE Ha KOPPEKTHOCTh pe3ysbTaTa MU OT-
CYTCTBYET 2-3 perpeccuu.

BrinoJiHeHHe HHAUBUAYAJIBHOTO0 3aaHus NeS «Huc/IeHHOe HHTEerPUPOBAHHE»
OOy4arommemMycsi BbIIa€TCS WHAWBUAYAIBHOE 3a/laHUE TI0 BapHaHTaM, KOTOPOE BBHITIONHSETCS B
dopme nomarHero 3aqanus. [Ipumep coaepKaHUSIHHINBUYILHOTO 33 JaHNS:

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.

M | ) [a.5]
I VI+cos? x [0: 3]
z .‘sin{l.\‘: +I) [U:l]
’ [_\'+i.9')-riin|l:%.] [1:2]
\:3;,
Yol L) [2:3]
X
S| Jrex [0:0.5]
6 |26 Inx [L2:2.2]
7 [_.\': - []-‘i[l'l{ x—0.5) [U.i: |.5]
e[t [2:3]
4
9 3x+Inx [1; 2]
N | of(x) [a.b]
10| 332 4 1gx [-0.5:0.5]
o T __._:.’.l . il [__2“] I
(6-7x)
1 8 [0:1]
(3x+4)
(2-x)
(5x+7)




16 =}

[-1:0]

17 | 42> [0:3]

18 et -:’-a'm{_\-: ] [[]:5]

[— 3] I

19 17

20 12 [0:1]

3a BbINOJIHEHHE HHANBUAYAJIBLHOTO 32/1aHUA BbICTABJISIETCS:
— 11 Gannos, eciu Bce 3a/1aHus BBITIOJTHEHBI BEPHO;
— 8-10 GamnoB, ecnu IpY BHITIOJIHEHUHU JOMYIICHBI OMIHOKH, TM00 MPU OTYETE CTYICHT J10-
MyCKaeT OMIMOKU B OTBETAaX Ha BOTPOCHI,
— 7 GanyoB, eciy JOMYIIEHbl OMMOKH, BIUSIOUINE Ha KOPPEKTHOCTh pe3ysbTaTa MU OT-
CYTCTBYET 2-3 perpeccuu.

BoinoJiHeHHe UHANBUAYAJBHOTO 3aaHus Ne6 «PacueT TemMnepaTypHOro moJisp»

OOyuatomiemycsi BbIIae€TCsl MHAMBUAYyaJbHOE 3a/laHME IO BaphaHTaM, KOTOPOE BBIMOIHSETCA B

dopme momarHero 3aqanus. [Ipumep conepKaHUSIHHINBUYILHOTO 33 JaHNS:

B cootBercTBUM ¢ 3amaHueM (MaTepuall, pa3Mep CETKH, JIOI. HarpeB) OCYIIECTBUTH pacyeT TeMIle-
ATYPHOTO TTOJISI

Bapuanm | l/h Mamepuan Jon. nazpes qv=
A=
t:
1. 15/10 Hadmanun 6065
2. 10/15 3onomo 1000
3. 15/10 Anromunuii 1200
4. 20/10 Bucmym 5000
5. 10/20 Jlamyno 9999
6. 18/12 Kenezo 6676
7. 12/18 T'epmanuii 5555
8. 10/15 Jlumuii 3000
9. 15/10 Maenuii 7000
10. 15/10 Onoso 9993
11. 15/10 Huxenv 6696
12. 15/10 Anromunuii 5300
13. 15/10 Cepebpo 7050
14. 10/15 Csuney 1100
15. 20/10 Pmymo 7777
16. 15/10 Ilapagpun 8888
17. 18/12 Ilnamuna 3333

3a BbINOJIHEHHE HHAMBUAYAJIbHOIO 32/1aHUSI BHICTABJISETCH:
— 11 6annoB, ecnu Bce 3a/1aHKS BHITIOTHEHBI BEPHO;




— 8-10 GanmnoB, ecnu IpU BHITIOJIHEHUH JOMYIICHbI OMIHMOKH, TM00 MPU OTYETE CTYICHT J10-
IyCKaeT OUIMOKHM B OTBETaX Ha BOIIPOCHI,

— 7 GayyIoB, eciny JOMYIIEHBI OMMOKH, BIUSIOIINE HA KOPPEKTHOCTh pe3yibTaTa, WIN OT-
CYTCTBYET 2-3 perpeccuu.

Hrorosslii Tect
Tect coctout u3 22 BonpocoB. Bpems BeinonHeHus 17 MUHYT.
[Ipumep BapuaHTa TecTa:

OTmeTsTe HpaBW’Ibelﬁ oTeeT: MatemaTtuuyeckoe MOAEeNMPOBaHKe 3T0.. *
(Bannog: 1)

() cnosecHoe onucaHUe NPOLECCa nn ABNGHUA

() onucaHne B MATEMETUUECKUX TEDMUHEX BUSMUECKOR MOARAM

() pewenve 3apau Ha 3BM

ﬂﬂrpeLUHOCTb, AONYyLIeHHanA B NPOMEXYTOUHBIX BbIYUCNEHWAX, B TOUHBIX METOAax: *
(Bannos: 1)

(O eavmer Ha koHeuHBIli pesyasTar

(O e BuRer Ha KoHeuHEIl pesynbTaT

() aeTomaTuecku MCnpaBAAIOTCA

EHE CXEME NPUMEHEHMWA METOLE .. *

VIckoMsIi KOpeHb ypaBHeHUs f{x)=0 COAEPXUT TOT U2 OTPEZKOR, Ha KOHLIAX KOTOPOTO... *
(bannos: 1)

) bywcunn npuHMaET noACXMTERS Hbie SHavENN
O bywxuna npuHmMaET oTpUETERS Hbie sHaEHNR

) bYHKUVMA NPYHIMAET SHAUSHIA NPOTUSOMONCKHEIX SHIKOE

() dyrKkunn crpeminTcs k BeckoHeuHOCTM

B KaKoM 13 METOA0B OnpeAeneHnA KOpHe HeNHEHbLIX yPaBHEHUIA MTepaLIMOHHLIN npouecc
HY>KHO NPOJOIKITE A0 LOCTVXeHNA yenoBua T=F(x-E)*f(x+E)<0 *
(bannos: 1)

[ Heroroma

[ xopa

[ Bucekupnit



Yka3aTb kakoe ASHCTBUE ABARETCA NMLIHUM MPU BbIYUCIEHUA KOPHEI HENNHEHHBIX YPaBHEHWI
MeTon0M xopa: *
(bannoe: 1)

() Beibpats HauabHOR MPUBAUKEHME KOPHA

(O HaiiTa BTOpYIo MPOUSBOAHYIO dyHKLIAM

(O NMpencraeuts ypasHeHve & creayiowlem Baae: x=f(x)

MNoa oWwrBKOK 1AM NOTPELIHOCTEIO Aa NPUBAMXEHHOTO YMCNa @ 00LIYHO NOHNMABTCA
Pa3HOCTb MeXAY COOTBETCTBYIOLLM TOUHLIM YUCAOM A 11 AaHHBIM MPUBAKKEHUEM, T.e. *
(bannos: 1)

() da=Ass
(O pa=A+a

O da=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 kaxa0om nHTepBane [xi, xi+1] CTPOWUTCA OTAGALHBIA MHTEPNONALMOHHEIA NOAUHOM
HEBLICOKOIA CTeneHn 310 ... *
(bannoe: 1)

(O mobansHan unTepnoauma
O tnaswan urTepnomLR

O noxansan wrepnosums

POpMYNa MHTEPNORALMK OMACHIZaET *

(Bannoa: 1)
[1 (z—=—ih)
b (z—zy) i=0, i#j
lj(z) = T -
i=0,i#j \©1 ' hn I‘l (j—i)
i=0, i#j

Ha picyHks AEMOHCTPMPYETCA NPMHLMN *
{Bannos: 1)

ANMpoKTHMALE
(O Mkmepnonsime

_) Skcipancan




K UncneHHbIM MeToaM BbI4MCIEHWA ONpeaenéHHbIX nHTerpanos HE OTHOCATCA
(bannos: 1)

(O meroa npsamoyronskuKoe

() metoa Tpaneuwii

(O metoa napabon

() metoa Heiotona

.- onp: i GyHKLMM 38 Nps NepBOHaYabHO W3BECTHOTO UHTEPBaNa
(bannos: 1)

O Wnrepronaums
(O Annpoxenmauus

() 3xcrpanosuna

DyHELAR fiX) MHTEDNONMPYRTCH Ha Boes MHTepeane [a; b] C NOMOUID BaMHorD
MHTEQNOARLUMOHHOMD NOAKHOMA - 3TO .. HHTEPMNONALIMA
{Bannos: 1)

Ha prcyrke NpeacTaaneHa Gopwyna uppeperumposanng . [T
{Bannog: 1)

_f+1_f!' ' _f(XO‘I-AI)—-f(IO}
_(xr+l —X; 4 (xﬂ)— Ax

Ha pucyHke Gbopmyna anpdep paznocy [
(Banoe: 1)

r i+1 fi—l

l

DOpMYNa YACNEHHOTO MHTETPUPOBAHMA COOTBETCTBYE'
(bannos: 1)

N x; )+ flx
= 2

b
[ f(x)de~

O Meroay wpaneyni

MeToay MpAMOYIONHUKOE

() Meroay napaton

Hit CAHOMY U3 nepesucheHHbIX

PazHOCTHaR CxeMa — 3To..

(Bannoe: 1)
(O Crpyxryphan cxema, nocTpoenHan ans pazHocteit BeMUH, XapaKTep npouecc unm oexT
Koweunan cncreua p KX yp: 7, noc & COOTBETCTEME KAKOA-TMBO ANHEPEHLNANEHOR

33aue, conepXaLIell ANGGEPEHLMANLHLIE YDABHEHUA 1 AOTIONHITENLHEIE YCAOBUS

() BecKonesan cacrena anreGpansECKyix YPIBHEr. MOCTaBNEKHaN B COOTETCTBIE KaKOH-AGO AN ddeperuinanuno
33aue, conepxaLiel ANGGEPEHLMANLHEIE YDaBHEHAR



YCTaHOBWTe COOTBETCTBME
(bannos: 1)

onpeaenerine
MIPOMEYTOMHbIX SHAUEHNT HaueHnA  onp B AEHOM BvAe
GYHKLIM N0 M3BECTHOMY GyHKLAM 33 Npenenami NapEMETPOB BYHKUMM,
AMUCKDETHOMY H36ODY ~ NEPBOHBUATLHO M3BECTHOTD onvcsiBalO el
3HaueHMil dyHKLM nwrepeana pacnpeseneHue Touek

WrTepnonsums
AnnpokcmaLia

SkcTpanoanun

erpUpOBasnA TIPABk NPAMOYIDALHWKOS"

Y METOOY BRISMCASHUS ONpeReniHHbIX WHTErpanos

Ftlh-f’l_\'__,] J’k}_-.f-i.\'__ os)-h !ai.l’.--.ﬂr_:
j=l j=1 j=l

Ilo pe3yiabTatamMm TeCTUPOBAHUSA BHICTABJISIETCSH:
— 11 6annos, ecnu MpaBUIILHO BBHIMOJHEHO HE MeHee 95% 3amanuid.
— 10 6amnoB, eciu MpaBUIILHO BBHITIOTHEHO 85-94% 3amanmii.
9 GamioB, eciy MPaBWIIBHO BBITIOTHEHO 75-84% 3amanuid.
8 0OaytoB, eciii MPaBUIILHO BHITIOJIHEHO 65-74% 3amaHuii.
76an10B, eciu MTPaBUIIBLHO BBIMOTHEHO 50-64% 3amanmii.

Boinosinenue u 3ammra JlabopaTopHsbix pador
1. YucnenHoe penieHue HeMMHENHBIX YpaBHeHU. [I[pumenenne OBM s pemeHus 3agad.

2. Ipubnmxenne GyHKIUN 1 anmpokcuMarus MHTEpIoasAus U SKCTPaNosIIHsI METOAaMU
Herotona, Jlarpanka 1 METOJOM HaUMEHBIINX KBAPAaTOB. BeIUnCIeHNE MOTPEIIHOCTH all-
npokcuManuu. CritaiiH-uHTEPIIOSILMSL.

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

4. Pacyer TemmepaTypHOTO MOJs C MPUMEHEHHEM YHCIIEHHOTo nuddepeHupoBanus ¢ rpa-
HUYHBIMH YCJIOBHUSIMU MIEPBOTO POJIa B CTALIMOHAPHOM PEXKUME .

3a BbinosiHeHue JIaGopaTopHbIX padoT BHICTABJISACTCS:
— 10 GamnoB, eciu Bce 3a/laHNs BBIITOJHEHBI BEPHO, HO CTY/ICHT HE MOXKET OOBSCHHUTH X071
padoTHI;
— 11-19 GannoB, ecnu NMpU BBHIMOJHEHUH JIOMYIIEHBI OMIMOKHU, OO MPU OTYETE CTYACHT
JOIYCKaeT OMINOKH B OTBETAaX HA BOIPOCHI;
— 20 GanyoB, €CiU JIOMYIIEHbI OIIUOKH, HE BIUSIOIINE HA KOPPEKTHOCTH Pe3yibTara.
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