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1. IEJH 1 3AIAYA OCBOEHUSI TUCHUTIIVHBI

1.1. Heanto (measiMu) 0CBOEHHsI JUCHHUILIMHBI SIBJISIETCS
- 03HAKOMJICHHE C OCHOBHBIMU MOHSITHSIMH WH()OPMAIMOHHOTO U MAaTEeMaTUYECKOTO
MOJICIIUPOBAHUS;
- O3HAKOMJICHHWE C OCHOBHBIMHU YHUCJICHHBIMH METOJIAMH PELICHUS MaTEMaTUYECKHUX
3a/1ay;
- 03HAaKOMJICHHE C OCHOBHBIMU MH()OPMAIIMOHHBIMU TEXHOJOTHSAMHU, HEOOXOTMMBIMHU
JUTSL pEIICHUsT YUCIICHHBIX 3a]1a4.

B xypce u3zyuarorcss OCHOBHBIE METO/IbI YUCIEHHOTO MOJICTMPOBAHUSI MATEMATHUYECKUX 3a]1a4
C MCIIOJIb30BAaHUEM ITPOTPAMMHBIX CPE/ICTB.

1.2. 3agayu ocBOeHHSI TUCHUILTHHBI (MOAYJIs1):

MOJTydeHUE ¥ UCIOJIb30BAaHUE HABBIKOB pa0OTHl € TEXHHUYECKUMH U IPOTrPAMMHBIMH
CpeICTBAMH ISl peaIM3allMi YUCIICHHBIX METOJOB, MOJyYE€HUE HABBIKOB OOPAOOTKH YHCIOBOM
nHpOpManMyi,  HAaBBIKOB  HCIOJIb30BAaHUS  MaTeMaTHYECKUX  TAKETOB  JJIs  aHalu3a
AKCIIEPUMEHTAJIBHBIX U UCCIIEA0BATEIILCKUX JAHHBIX TIPU MOMOIIIH YHUCICHHOTO MOJICTUPOBAHHUS.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

Vuebnas pucummuiiHa «OCHOBBI YHCIEHHBIX METOJOBY» BKIIIOYCHA B 00s3aTENbHBIN
MepevYeHb JUCIUIUIMH BapHaTUBHOM dYacTH oOpa3oBaTeIbHON mporpammbl. JlucrurimHa
peanusyercss B coorBeTcTBUU ¢ TpeboBanmsimu PI'OC, OIl BO u VII, nmo HampaBieHuUro
noarotoBku 11.03.02 MabokoMMYHUKAIIMOHHBIE TEXHOJIOTUU U CHCTEMBI CBSI3U.

JucrumianHa Oa3upyercss Ha CIEAYIOIMX IMCHUIDIMHAX: MaTreMaTtuka (OCHOBBI anreOpel,
reoMeTpUH, TPUTOHOMETPUH, Hayaja aHaiusa), MHPopMaTHUKa (OCHOBBI pabOThl B ONEpallMOHHON
cucreme Windows, ocuoBel pabotel ¢ makerom Microsoft Office, ocHoBBI anropurMuzaium).
[IpenmecTByomMMHA KypcaMu, Ha KOTOPBIX HETOCPEACTBEHHO Oa3upyercs: nuciumuinHa « OCHOBBI
YHCIIEHHBIX METOJIOBY» SIBJSIETCSI MAaTEMaTHKA.

Pesynpratel 00ydeHUs, TOJNyYeHHbIE TpPH OCBOCHHWU JUCHUIUIUHBI, HEOOXOAWMBI TpHU
u3ydeHuu cuenyroumx mucuuiuimH: «Lludposeie cucrembl mepenaun», «LludpoBas obpaborka
curHajgoB», «HemuHedHple nenu W OUGPOBBIC (QUIBTPB» M TPHU BBITOJHEHUH BBIMTYCKHOW
KBAJTM(HUKAIIMOHHOHN paboTBhI.

Pabouvas nporpamma nucummuHbl «OCHOBBI YHCICHHBIX METOOBY JIJIsl HHBAJUIOB U JIUIL C
OTpPaHUYEHHBIMH BO3MOYKHOCTSIMH  3JI0pPOBbsl  Pa3pabaThIBae€TCsl HWHAMBHIYalIbHO C YYETOM
0cOOEHHOCTEeH TCHUXO(PHU3MUECKOTO DPA3BUTHSA, HHIUBUAYAIHHBIX BO3MOXXKHOCTEH M COCTOSIHHS
3JI0POBbsI TAKUX O0YYarOIIUXCSL.

3. KOMIIETEHIUHU OBYYAIOIIETOCSA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIAIIJIMHBI (MOAYJIA)

Tabnuma 1 — @opMupoBaHre KOMIETEHIIUN MO TUCIUILINHAM

HaumeHnoBanue
JMCIIMTLINH, CemecTpsl, (HOPMHUPOBAHUS AUCIIUTUIUHBI

bopMupYIOIIHX
KOMITICTECHIINIO
COBMECTHO

1 2 3 4 5 6 7 8

Koo komnemenyuu
IIKC-4

Cetu cBsI3U *

ONeKTpOHUKA *

DIeKTpONTUTaHNE «
YCTPOMCTB CUCTEM




TGHCKOMMYHI/IKEILII/Iﬁ

CucreMsl KOMMYTaluu

[IpakTukym mmo Qusmke

IIpoexTHO-
TEXHOJIOTHYECKast
MTPAKTHKA

Brinonnenue u 3amura
BKP

OCHOBBI YACIIEHHBIX
METOI0B




I[NEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIIJIMHE,
COOTHECEHHBLIX C INTAHUPYEMbBIMU PE3VYJIbTATAMUM OCBOEHUNS OI1

Ta6JII/IHa 2— HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU pPE3YyJIbTaTaMH OCBOCHUS

Koa v HanmMeHoBaHue
Kox v HanmenoBanue

Ili1anupyemble pe3y/ibTaThl 00y4eHUs 10

OueHoYHBIE CPeICTBA

IMpomeskyTou
HHIMKATOPA 10CTUKEHUS Texymero .
KOMIICTCHIIMU JAUCIUIIJINHE HOHU
KOMIICTCHIIMH KOHTPOJIH
aTTrecTanuu
[TKC-4. CriocoGeH BBINONHATD NITKC-4.1 O6nanaeT 3HAHUAMH O 3HaTh: YMmersb: Bnagets: Bormpocs! ns Bompocs! st
9KCIIEPUMEHTAIILHBIE PAOOTHI MPUHIUIIAX TOATOTOBKY W MPOBEACHUS - METOJIBI - IPUMEHSATH - MTICEMEHHOTO MTICEMEHHOTO
JUTSL TIPOBEPKHU TIPOTHO3HPYEMBIX 9KCTIEPUMEHTATBHBIX HCCIICTOBAHUH YHCIIEHHOTO YHCIICHHBIH MIPOTPaMMHBIMH | ompoca. BapuanTtel | ompoca: 6uineTs
TEXHUUYECKHUX XapaKTEPUCTUK UIIKC-4.2 AHanuzupyer pe3yabTaTbl U aHaJIM3a aHaIu3 Npu cpencTBaMu KOHTPOJbHBIX
COCTaBHBIX YacTeH yCTaHaBJIMBAET COOTBETCTBHE obpaboTke YHCIIEHHOTO pabor.
TEJICKOMMYHHUKAIIMOHHBIX U rapamMeTpoB paboThI 000PYAOBAHUS 9KCTIEPUMEHTAIb aHaImM3a
PaaANO3TIEKTPOHHBIX CPEICTB | JIEHCTBYIOIIMM OTpPAcIeBbIM HOpMaTHBAM HBIX
Pa3IMYHOTO Ha3HAYCHUS pE3yNbTaTOB

HeO6XOI[I/IMBIe YMEHUS. BBINIOJIHEHUEC TEXHUYCCKUX PACUCTOB C MPUMEHCHUEM CPEACTB BBIYHCIIMTEIIBHON TEXHUKH

HeO6XOI[I/IMBIe 3HaHUA: METO/IbI BBIIIOJITHCHUA TEXHUICCKHUX PACUCTOB, B TOM YHCJIE C IPUMECHECHUEM CPEIACTB BBIYMCIIMTEIILHON TEXHUKHU

06.048 F/01/6 TpynoBble AEHCTBUS: BBHINOJHEHUE OKCIEPUMEHTAIBHBIX paboT Juls IPOBEPKH IPOTHO3UPYEMBIX TEXHHYECKMX XapaKTEPUCTUK COCTABHBIX 4YacTei
TENIEKOMMYHHKALIMOHHBIX U Pa/IMO3JIEKTPOHHBIX CPEJICTB PA3IMYHOTO Ha3HAUCHHMS




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM PpadoT Mo ceMecTpam
OO6mas Tpyno€MKOCTh JUCHUIUIMHBI cocTaBisgeT 5 3au.en. 180 wacoB, pacnpexneneHue

qacCoB I10 BUJaM pa60T H CEMECTpaM IPEACTABIICHO B Ta6n1/1ue 3.

Tabmuua 3

Pacnpeuene}me TPYI[OéMKOCTI/I AUCHHUIIIMHBI 110 BUJ1aM paﬁ()T mo ceMmecrpam

Bua yueOHoii padoThl

Tpynoémkocthb B yac

B 1.4. mo
Bcero
ceMecTpam
qac.
2ceM

®opMaT U3yYyeHHs TUCIUNIHHBI

C HUCIIOJIb30BaH

HEM 3JICMCHTOB

AIIEKTPOHHOT'O O0YYEHUS
OO0mas Tpy10EMKOCTb TUCHUTUIMHBI IO Y4eOHOMY IIJIaHy 180 180
1. KonrakTHas pa6ora: 89 89
1.1. AyautopHas pa6oTa, B TOM YHucJe: 85 85
3aHATHUSA JeKIMOHHOTO THMa (JI) 34 34
3aHsATHs ceMuHapckoro tuna ([13-cemuHapsl, pakT. 3aHITUS U JIp.)
nabopartopubie padboTsl (JIP) 51 51
1.2.BHeayaiuTopHas, B TOM YucJe 4 4
KkypcoBas pabdota (mpoekt) (KP/KII) (koncynbranus, 3amura)PT'P
TEKYIUI KOHTPOJIb, KOHCYJIbTALUHU O AUCHUIIUHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHas padora (CPC) 91 91
pedepat/scce (MOAroTOBKA)
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAsI paboTa
kypcoBas pabota/mpoekt (KP/KIT) (monroroska)
CaMOCTOSITENIbHOE ~ M3Y4YE€HHE  pa3fesioB,  CaMOIOATOTOBKA
(mpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO MaTepHajia U MaTepuana 55 55
y4eOHUKOB M y4eOHBIX MOCOOMH, MOATOTOBKA K JIAOOPATOPHBIM H
MPAKTUYECKUM 3aHSATHSIM, KOJUIOKBHYM U T.1I.)
IToaroToBKa K 3a4eTy ¢ OLIEHKOH (KOHTPOJIb) 36 36




4.2 ConepixaHue TUCHMIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tabnuua 4—-Copaeprkanue JUCHUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Ilinanupyemsble Bunel yueonoi padoTsl HaunmenoBa
(pe3yabTaThl KonrakTHas HHE
= HaumeHnoBanue Peanmzanus
KOHTPpOJIMpPYyeMble) pa6ora s 2 pa3padoran
E = HCIOJb3yeMBbIX B paMKax
OCBOEHUS: ° ° 2z 2 n . HOTO
. . o S o 2ol 5 = AKTHBHBIX U pPaKTHYecKo
xox YK; OIIK; HaumeHoBaHMe pa3iesioB, TeM & 2 | 2s|E EE - Bux CPC 1z OJIEKTPOHH
K B a5 2785 o HHTEPAKTHBHBIX MOATO0TOBKH
& s - 0ro Kypca
= = 2 £ 2|5 =& o0pa3oBaTe/ibHBIX | (TPYA0EMKOCTH B
H HHIHKATOPBI = S B == -~ ) (TpymoemMKo
[T E x| = =3 .13
i = = © TEeXHOJIOTH I B Yacax)
JTOCTHKEHUSA ) e = A S« CThb B
o = S & = ) O = 15
KOMIIETEeH M = = Jacax)
2 cemecTp
IIOJATrOTOBKA K JICKIIUAM J'ICKLII/IH-O6T)HCHGHI/IC C
6.1.4 (cr 71-92) YaCTHYHBIM
Pa3nen 1 YucneHHbIe METOIBI PEIICHHSI OTPEACICHHOTO HHTErpaia
MpUBJICYEHUEM (OPMBL
JIMCKYCCHH, Gece bl
Tema 1.1. [TocTaHOBKA THTIOBO¥! 3a/1a91 pEIICHUSL 1 1
OTIPENICIICHHOT0 MHTETpaia
Tema 1.2. les METOIOB peIlICHHS OTPEICICHHOTO 2
[IKC-4 2
HHTErpaia
Tema 1.3. Peanu3zaiys METO/IOB pelICHUs ’ 1
OTIPENICIICHHOTO MHTETpaia
JlaGoparopuasn padora Nel. Brmosnnenue 9 5 noaroroska k JIP WnpuBuayanbHbre
UHIUBHIYabHBIX 3aJaHUM 110 1a00paTOpHOl paboTe 6.3.3 (cr. 10-12); 3a/1aHus, 3alIUTa JLP.
«UHCIIEHHBIE METOIBI PEIIEHUS ONPEAETIEHHOTO 6.3.8 (ct. 17);
HHTErpajza»
3amura JlabopaTopHOi paboTHI 1
Hroro no 1 pasnpeny 5 10 11
IIOATOTOBKA K JICKIIUAM HBKHI/IH'O6’LHCHSHI/IC C
. 6.1.4 (cr.14-23) YaCTUYHBIM
MKC-4 Pa3nen 2 YucneHHbIE METOIBI PEIICHUS HETMHEHHOTO YPaBHEHUS
npHBJIeYeHHEM (HOPMBI
TTUCKYCCHU, Oecebl
Tema 2.1. [TocTaHOBKa THUTOBOH 3a7a4u PEIICHU ‘ 1 ‘ ‘ 1




IInannpyemsie Bunel yueonoi padoTsl HaunmeHnoBa
(pe3yabTaTsl KonrakTHas HHE
= HanmeHnoBanue Peanm3zanus
KOHTPOJMPYyeMbIe) pabora ] 2 pa3padoTan
= HCIIOJIb3yeMBIX B paMKax
OCBOCHUSI: ° o 2 2 2 n . HOT'0
. . o = g2 o AKTHBHBIX H PaKTHYeCKOi
xox YK; OIIK; Haumenopanue pa3aesioB, TeM & 2g |EsIEET Bujg CPC 12 DJIeKTPOHH
K 5 25 STl 5sEQ HHTEPAKTHBHBIX TOATOTOBKH N ——
& S &
= = A £ E 5 ® P 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH
U HHAUKATOPBI = g E EE[S5C 13 14 (TpyaoeMKO
Z S | 2 & = TEXHOJIOr i B 4acax)
JTOCTHKEHUS &) S s § S s CTh B
g S s | &80 = 15
KOMIIeTEeH I = = qacax)
HEJIMHEIHOTO ypaBHEHHS
Tema 2.2. Vnest METONIOB pELICHUs] HEIMHEHHOTO 5 2
ypaBHCHHS
Tema 2.3. Peanu3zaiys METOJIOB peILICHUS 3 3
HEJIMHEUHOTO ypaBHEHUS
JlaGoparopHas pa6ora Ne2. BrinosHenue 9 5 noaroroska k JIP WnpuBuayanbHbIe
UHIMBYUIYyalbHBIX 3aJaHUi [0 1abopaTopHoOii padoTe 6.3.3 (cr. 5-6); 3a/1aHus, 3aIIUTA JL.D.
«HucneHHble METOIbI pELIEHUS HETMHEWHOTO 6.3.8 (cr. 18-19);
YpaBHCHUSD»
3amura 1abopaTopHON paboThI 1
Hroro no 2 pa3zageny 6 10 11
IIOArOTOBKA K JICKIIUAM HeKHI/IH'O6’L§ICHeHI/IC C
. . 6.1.4 (ct.27-36) YaCTHYHBIM
Pa3ngen 3 YucneHHBIE METOIBI PEIICHUS CHCTEMBI TIHHEWHBIX YpaBHECHUH
npuUBIeYeHHEM (GOpPMEI
TTUCKYCCHU, Oecebl
Tema 3.1. IlocTaHoBKa TUIIOBOH 3a/1a4X TIpU 9 1
emennu CJIY
TIKC-4 P
Tema 3.2. Unes metonos pemenuns CJIY 2 2
Tema 3.3. Peanmuzanus metonoB perrenus CJIY 3
JlagopaTopnas pa6ora Ne3. BeimonHeHe 00mmx 9 noaroroska K JIP WunusunyanbHbie
3ajaHuii o TeMe «UNCIIEHHbIE METOIBI PELICHHS 6.3.3 (cr. 7-9); 3aJIaHus, 3aIIATa JLP.
CHUCTEMBI JIMHEWHBIX YPaBHEHUN» 6.3.8 (cr. 27-30);
o 1
3amura JlabopaTopHOi paboTHI
Hroro no 3 pasneny 7 10 11
[1IKC-4 IIOATOTOBKA K JICKIIUAM JIBKIII/IH'O6’I>SICHCHI/IC C

Pa3nen 4 YucneHHbBIE METOABI pEIICHUA 3alauy alllIpOKCUMAalluU

6.1.4 (cT.44-67)

YaCTHYHbIM




IInannpyemsie Bunel yueonoi padoTsl HaunmeHnoBa
(pe3yabTaTsl KonrakTHas HHE
HanmeHnoBanue Peanm3zanus
KOHTPOJMPYyeMbIe) pabora 5 8 pa3padoTan
= HCHOJIb3yeMBbIX B paMKax
OCBOCHILI: & & =3 3 AKTHUBHBIX H IIpakTnyeckoi Horo
kox YK; OIIK; HaumeHnoBaHue pa3aesioB, TeM s 23 |ES|ERT Bux CPC 2 DJIeKTPOHH
MK = & = 13 1 8§ o MHTEPAKTHBHBIX MOATOTOBKH N ——
i HHIEKATOPEI = = E E S5 s 8 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH
5 |28 |EE|lse™ .13 14 | (tpymoemko
T 2 ge | £E z< TEXHOJIOTHii B 4acax) orh B
= Ea | &80~
KOMIIeTeH Ui = = qacax)
MpUBJIEYEHUEM (HOPMBI
TIUCKYCCHU, Oecebl
Tema 4.1. [TocraHoBKa TUTIOBOH 3a7]auu TIPH 2 1
peIIeHNH 3aauyl alPOKCUMALUU
Tema 4.2. iest METOIOB PEIICHUS 3a1a4H 5 2
anmnpoKCUMaluu
Tema 4.3. Peanmu3anus METOOB peIICHUS 3a1a4H 4 3
anmnpoKCUMaluu
JladopaTopHasi pa6ora Ned. BrinosnHeHue 9 5 HoAroToBKa K JIP WNHnuBuayabHbIE
HHIWBUYATbHBIX 3aJaHHI 10 JTa00paToOpHOU padboTe 6.3.3 (cr. 9-10); 3a/IaHs, 3aI|Ta JI.p.
«HucneHHble METO/IbI pELICHUS 3a4a4u 6.3.8 (cr. 22-24);
AnMpPOKCHUMAITUI
3amura 1abopaTopHOii paboTHI 1
Hroro no 4 pazneny 8 10 11
Pazpnen 5 YucneHHble METOIBI pellIeHHs] OOBIKHOBEHHOTO TU((EPEHIMANTBHOTO YpaBHEHUSI
1 IOJArOTOBKA K JICKIIUAM J'[eKL(PIH-OG"bS[CHeHHe C
Tema 5.1. [locTaHOBKA THUIIOBOH 3a1a4H IPU 5 6.1.4 (cT.69-70; YaCTUYHBIM
pewennu OAY 94-108) NpPHBJIEYEHHEM (POPMBI
JIMCKyccHH, Gecepl
Tema 5.2. Unes meronos pemerns OY 2
TIKC-4 Tema 5.3. Pearmmsanus metonos OV 4
JlaGopaTtopnas paGora NeS.  Brmonnenue 10 noaroroska k JIP NupuBunyanpHbie
WHIUBHIYAJIBHBIX 3aJ@aHUid 10  JabopaTopHOU 6.3.3 (c1. 22-24); 3aIaHus, 3aIIUTa JI.p.
pabote «HucneHuble METO/IbI peuieHus 6.3.8 (cr. 20-21);
OOBIKHOBEHHOTO 1 (HEPEHITHATHFHOTO YPAaBHEHISI»
3amura J1abopaTopHO paboOTHI 1
Hroro no 5 paszaeny 8 11 11

10




Ilinanupyemsble Bunel yueonoi padoTsl HaunmeHnoBa
(pe3yabTaTsl KonrakTHas HHE
= HaunmenoBanue Peanuzanus
KOHTPOJIMPyeMbIe) padora ] 2 pa3padoraH
= HCIO0JIb3yeMBIX B paMKax
OCBOCHUSI: ° o 2 2 2 n . HOT' O
. . o = g2 o AKTHUBHBIX U PaKTHYeCKOH
kox YK; OIIK; HaumenoBaHue pa3aesioB, TeM & 28 28|87 Bux CPC 2 DIIEKTPOHH
K 5 - 87850 HHTEPAKTHBHBIX MOArOTOBKH
o e o 9 0ro Kypca
= 2 £ E 5 ® P 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH oL
M MHIMKATOPBI =1 825 |EElss 13 14 | (Tpymoemko
& oS 2E2¢ TeXHOJIOT Hi B Yacax)
JOCTHKCHUA Q S ® s =] S CTh B
g S s | &80 = 15
KOMIeTeH i = = qacax)
36 IMpomesxyTouHas
aTTeCTalusg Ha
IMoaroroBka K MPOMEKYTOUHON aTTecTaluy (3a9eT ¢ OCHOBaHHH
OIIEHKO1) BBINOJIHEHUS
UHIUBUAYaAJIbHBIX
3aJaHuil
HUTOI'O 3A 2 CEMECTP 34 51 91
NUTOI'O no aucumminne 34 | 81 o1
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5. TEKYIIHNI KOHTPOJIb YCIIEBAEMOCTH Y MPOMEKYTOYHASI ATTECTALIMS [IO UTOT'AM OCBOEHUSA
JTACIATLTAHBI.

5.1 TunoBble KOHTPOJILHBbIE 3aJaHUSl WIN HHbIE MaTepuajibl, He00X0AMMbIE /JJisl OLEHKH 3HAHUI, YMeHMi U HABBIKOB M (MJIH) ONbITA
JeATeJHLHOCTH OCBelleHnl B .11
[Tepeuenb BOMPOCOB, BEIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTECTAlMIO B opMe 3auera XpaHsarcs Ha kadenpe «lIpuximamHas mMaTremMaTtuka» ay.
1204 no agpecy H.Hosroposa, yi1. Mununa, 24 u HaxoasTcsi B CBOOOTHOM JIOCTYTIE.
5.2. Onucanue nokasareJieii U KpUTepUEeB KOHTPOJIS yCII€eBA€MOCTH, ONIUCAHUE IIKAJ OLleHUBAHUS

Tabnuma 5
HIkana 3ader ¢ OLeHKOMH/
OlLlEHUBAHMNS 3auer
85-100 OTnuvHO/3a4eT
70-84 Xopoio/3ayer
60-69 Y 1OBIIETBOPUTEIIBHO/3a4ET
0-59 HeynoBnerBopurenbHo/HE3aueT
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Taoauna 6 —Kpurepum oueHuBaHus pe3yjbTaTa 00y4eHHUs M0 JUCHHUILUIMHE U IIKAJIA OLleHUBAHUS

Kon ) |
HAHUMEHOBaHHe
KOMIIeTeHIMH

Kon w®m HamMeHOBaHMe
HHAUKaTOpa

JOCTHIKEHHSI
KOMIIETEeHIINH

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

Onenka
«HEYT0BJICTBOPHTEILHO»
/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOM
OLICHKH KOHTPOJIA

Onerka
«YIOBJIETBOPUTEIBHOY /
«3a4TEHO»
60-74%

OT Max pPEeUTUHTOBOU
OILICHKH KOHTPOJIS

Onerka
«xopomo» /
«3a4TEHO»
75-89%
OT Max pPEUTUHIOBOM
OIICHKH KOHTPOJIS

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT max peUTUHTOBOU
OLICHKH KOHTPOJIS

TIKC-4. Cniocoben
BBINOJIHSTE
3KCHepI/IMeHTaJ'H)HI)Ie
paboThI U1 NPOBEPKH
IIPOTHO3UPYEMBIX
TCXHUYCCKUX
XapaKTEPUCTHK
COCTaBHBIX YacTei
TEIeKOMMYHHUKAIIMOHHBIX
U pagHOdJICKTPOHHBIX
CPEICTB Pa3IMIHOTO
Ha3HAYEHMS

UIIKC-4.1 O6namaer
3HAHUSMH O TIPUHIUTIAX
MOATOTOBKU M IPOBEACHHUS
9KCTIEPUMEHTAITBHBIX
UCCJICIOBaHUM
UITIKC-4.2 Ananuzupyet
Pe3yJbTaThl M yCTAaHABJIMBACT
COOTBETCTBHE IIAPaMETPOB
paboThI 060pyIOBaHUS
JEHCTBYIOIIIM OTPACICBBIM
HOpMaTHBaM

He 3HaeT crangapTHbIE NAKETHI
TIPUKIIAIHBIX TIPOTPaMM,
NpEaHA3SHAYCHHBIX I
MOJICITHPOBAHHUS OOBEKTOB U
TIPOLCCCOB I10 TUTIOBBIM
METOIUKAM.

He 3naet Teoputo 4ncieHHbIX
METOJIOB U cepy Ux
TIPIMEHIMOCTH.

He ymeer ctpouts
MaTeMaTHIeCKHe MOJICIH,
OCHOBaHHFIC Ha MCTIOJIF30BAHUH
YHCIICHHBIX METOIOB.

He yBepenno paboraer co
CTaHIAPTHBIMHA MTAKESTAMHA
MPUKIIAAHBIX IIPOTPAMM.
3HaeT OCHOBHBIC PHHIIUIIBI
MOJACINPOBaHMs, B OTACIIBHBIX
CITydJasix 3aTpyIHACTCS B
OIpe/IeTIeHUH
KOJIMYCCTBECHHBIX
TIOKa3aTelell pe3ysIbTaToB
BBIYMCIICHUI

He TBepmo 3HaeT ocHOBHBIE
YHCIICHHBIC METOIB,
TpeTHA3HAYCHHBIC TS
PEIICHNS HE>KEHEPHO-
MaTeMaTHYECKHX 3a/1a4.

He B nosnHoii mepe Bnaaeet
HaBBIKaMH TIOCTPOCHHSI
MaTeMaTUIECKUX MOJEIEH C
HCIIOJIb30BAHUEM YUCIICHHBIX
METO/IOB, HE MOYKET OLICHUTh
TIPABHUIIFHOCTH TIOJYYCHHBIX
PE3yIBTATOB.

3HaeT cTaHIapTHEIC
TIAKeTHI TIPUKIIATHBIX
MPOrpaMM, 3HaeT, KaK UX
HpI/IMeHI/ITI) JJIA
MATEMATHUYICCKOI'O
MOJICITHPOBAHHUS

3HaeT TEOPHIO YMCICHHBIX
METO/IOB, HE BCEIIa MOXKET
TPaMOTHO UX IPAMEHHTH K
PEIICHNIO KOHKPETHOM
HHKEHEPHO-
MaTeMaTHYEeCKOH 3a1a4H.
Bitageer HaBbIKaMu
TIOCTPOCHUS
MaTeMaTHYECKUX MOJCIICH
C MCIOJIE30BAHAEM
YHCJICHHBIX MCTO0B,
MOYET OOBSICHUTH
TOJTyYCHHBIC PE3yJIbTATHL

3HaeT cTaHIapTHBIC TAKETHI
TIPUKIIAIHBIX TIPOTPaMM,
NpeIHa3HaYeHHBIX JUIS
MaTeMaTHIeCcKOro
MOJIEITUPOBAHUS], XOPOILIO
OPUEHTUPYETCS B METOJAX
MaTeMaTHIeCKOro
MOJIENTUPOBAHNS, TOHUMAET U
MOYKET OOBSICHITh
TIOTy9YeHHBIC Pe3yIbTATHL
3HaeT TCOPHIO YHCIICHHBIX
METOZIOB, MOJKET TTOCTPOUTH
MaTeMaTHIECKYIO MOJICITh,
3HAeT, KaK OIICHUTh
MOTPELTHOCTH MOTyYeHHBIX
Pe3yIbTaToB.

‘YBepeHHO BiaJieeT HaBbIKaMU
MOCTPOCHHUS MaTeMaTHIECKHUX
MOZIENEH C UCIIONB30BaHUEM
YHCIICHHBIX METOZIOB U
MO>KET OIICHUTB TOJTyICHHEIC
pe3yibTaThL. YMeer
TPaMOTHO TIPHMEHSTh
YHCIIEHHBIE METOJIbI 1S
PpelIeHns] KOHKPETHOM
MHKEHEPHO-MATEMaTHIECKOU
3a/1a4M.
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Tab6umna 7. Kpurepun oneHuBaHUA

Ounenka Kputepun oneHuBanus
OLICHKY «OTJIMYHO» 3aCIy)KUBAaeT CTYyNEHT, OCBOMBIIWUN 3HaHMS,
Bricoxunit yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHi Marepuan 0e3 mpoOenos;
YPOBEHB «5» BBIIOJIHUBUIMKA BCE 3a/laHus, NPEIyCMOTPEHHbIE Y4EOHBIM IIJJAHOM Ha
(OTJII/I‘-IHO) BBICOKOM Ka4€CTBCHHOM YPOBHE; MMPAKTUYICCKHUC HaBBbIKH

po(ecCHOHABHOT0 MPUMEHEHHS] OCBOCHHBIX 3HAHUM cHOPMHUPOBAHBI.
OIICHKY «XOPOIL0)» 3aCIyXKUBAaET CTYJIEHT, MPAKTUYECKU IOITHOCTHIO
OCBOUBIIMI 3HaHUS, YMEHUS, KOMIETCHIHH U TEOPETUUYECKUI
Marepuai, ydeOHble 3a/laHhsl HE OLEHEHbl MAaKCHUMAJbHBIM YHCJIOM

CpenHuii ypoBeHb
«»

(xopor10)
0asIoB, B OCHOBHOM C)OPMHUPOBAJI MPAKTUYECKUE HABBIKU.
Toporossiii OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
OBEHD 3% npoOenaMu  OCBOMBIIMM  3HAHMSA, YMEHHs, KOMIIETCHIUH U
yp TEOPETUYECKH Marepuai, MHOrHe YydeOHble 3ajaHus Jubo He
(YAOBIETBOPUTEIND
0) BBIIIOJIHWJ, JHOO OHM OIIGHEHBl YHWCIOM OauloB OJM3KUM K

MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYIOBIETBOPUTEIBHO» 3aCIIy’KUBAET CTYAECHT, HE OCBOUBIIUI

YPOBEHb «2» 3HAHMS, YMEHHs, KOMIICTCHIINM U TEOPETHUECKUI MaTepHaj, y4eOHbIe
(HeylOBJIETBOPUTE | 3aJJaHUS HE BBHITIOJIHUII, IPAKTUYECKHE HABBIKA HE CHOPMUPOBAHBI.
JIBHO)

6 YYEBHO-METOAMYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1 YueOHas muTepaTypa, nedaTHbie U3JaHus 0UOIUOTEYHOr0 hoHIa

bubnuoreunslii GOHJ yKOMIUIEKTOBAH MEYaTHBIMU H3/IaHUSAMH U3 pacueta He meHee 0,25
9K3EMILISIPA KaKAOTO M3 U3AAHUH, YKa3aHHBIX HIDKE HA KaKJ0ro o0ydaromerocs W3 4ucia JIHL,

OIHOBPEMCHHO OCBaMBAOMIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MO,Z[y.]'IL).

6.1.1 Jlonatux, B. M. MHdopmaTrka ans uHXeHEpoB: ydeOHoe mocobue i By30B / B.M.
JlomaruH. — 2-e¢ w3a., crep. — Cankr-IlerepOypr: Jlawp, 2021. — 172 c. — ISBN 978-5-8114-
8614-4. — Tekct: snektpoHHbl // JlaHb: 3neKTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/179039

6.1.2 HNudopmaruka. bazosslii kypc : Yue6.nmocobue / [Tox pen.C.B.CumonoBuya. — 3-e 3.
— CII6. : ITurep, 2012. — 638 c.

6.1.3 Conparenko, 1.C. [IpakTuyeckoe BBeAeHUE B SA3bIK ImporpaMMmupoBanus Cu: yyeOHoe

nocobue / N.C.Connarenko, U.B.ITonos. — Cankr-IletepOypr: Jlans, 2021. — 132 c. — ISBN
978-5-8114-3150-2. — Tekct: 31eKTpoHHBIN // JlaHb: 35eKTpOHHO-OMONHMOTEYHAs cHUCTEMa. —
URL.: https://e.lanbook.com/book/169287

6.1.4 CnaGnos, B.J]. Yucnennsie meroansl: yueOnuk / B.J[.CnaGnoB. — Cankt-IletepOypr:
Jlamp, 2020. — 392 c. — ISBN 978-5-8114-4549-3. — Tekct: snexTpoHHbIH // JlaHb:
anekTpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/133925

6.2. CnipaBouHo-Onéanorpadguyeckas Jureparypa.

6.2.1 BypnaeBa, 2.I'. O6paboTka u npexacrasienue aanHeIx B MS Excel: yuebHoe nmocobue
st By30B / D.I.Bypuaesa, C.H.Jleopa. — 3-e u3x., crep. — Cankrt-IlerepOypr: Jlans, 2021.
— 156 c. — ISBN 978-5-8114-8473-7. — Texkct: anekTpoHHbIH // JlaHb: 3JIEKTPOHHO-

onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/176886
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6.2.2 Konogsa, E.A. Anroputmsl 1 iporpammsl. S3eik C++ : yue6Hoe nocobue / E.A. Konoga,
I'.A. Tlonmnak. — 3-e u3., crep. — Cankrt-IlerepOypr: Jlans, 2018. — 384 ¢. — ISBN 978-5-
8114-2020-9. — Tekct: 3nekTpoHHbIH // JlaHb: >1MEKTPOHHO-OMOMMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/103905

6.2.3 Crupun B.I'. Co3ganue Gonbmoro goxkymenra B Word 2010: Yye6.mocobue / B.I.
Crnupun; HI'TY um.P.E.AnekceeBa, Ap3zamac.nmonutexd.uH-T (¢puin.). — H.Hosropoxa: [b.u.],
2017. - 292 c.: un. — Ilpeam.ykas.:c.289.-I1pun.:c.290-292. - bubmuorp.:c.288. - ISBN 978-5-
502-00859-4: 376-00. -
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=83748&idb=0

6.2.4 Oxop3uH, B.A. Ilpuknagnas maremaruka B cucreme MATHCAD: yaeGHoe mocobue /
B.A.Oxop3un. — 3-e u3., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 352 ¢. — ISBN 978-5-
8114-0814-6. — Texkct: anekTpoHHbId // JlaHb: 37MeKTpOHHO-OMONIMOTEYHAs CHUCTEMA. —
URL.: https://e.lanbook.com/book/167771

6.2.5 Axmenxannsl, J[.M. OCHOBBI alrOpUTMH3AMK W TPOTrPAMMHUPOBAHMSA: Y4eOHO-
Meroaudeckoe rmocooue / JI.M.Axmeaxanibl, H.B.Yimaesa. — Tonpsrru: TT'Y, 2016. — 123
c. — ISBN 978-5-8259-1022-2. — Tekcr: 251eKTpoHHbIH // JlaHb: 3J1eKTpOHHO-OUOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/139958

6.2.6 Kpugios, A.H. Anroputmusanus u nporpammupoBanue. OCHOBBI POrPaMMHUPOBAHUS
Ha C/C++: yuebnoe mocobme / A.H.Kpusrnos, C.B.Xopomenko. — Cankr-IlerepOypr:
CIIOI'YT um. M.A. bonu-bpyeuua, 2020. — 202 c. — Tekct: snekTpoHHbIi // JlaHs:
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/180057

6.2.7 JKunkoBa H.B.OcHoBbl HHGOPMAIIMOHHBIX TeXHOJOruk: YdebHoe mocobue/H.B.
Kunkora, A.B. Tpouukuit; HI'TY um. P.E.AnekceeBa, Ap3zamac.nmoautexd. uH-T (PuiL.). —
H.Hosropon, 2013. — 299 c.

6.2.8 OHJIAH-CEPBUCOB JUISi CO3JaHHMA OJIOK-CXeM [3JIEKTPOHHBIH pecypc]: - Pexum
nocryma: https://proglib.io/p/6-diagram-services

6.3 MeToanueckue yKazaHusl, peKOMeHAAIUH U pyrue MaTepuaibl K 3aHATHAM

6.3.1 Pemenue tTunoBeix 3aga4 o kypcy "Mudpopmatuka" (s3b1k nporpammupoBanus C/C++)
[OnexkTpoHHbIE TEKCTOBblE NaHHbIE|: MeToa.pa3paboTka uist cTyA. BceX (GopM oOydeHHs U
Bcex cnen. / HI'TY um. P.E.Anekceea, Kad."IIpukin.matemaruka"; Coct.: T.B.Mopyruna,
C.I1.Hukurenkosa, O.M.Yaiikuna; Hayu.pen. C.H.Mutskos . - H.-Hosropog, 2012. - 27 c.

6.3.2 [TpakTukym 1no uH@GOpPMaTHUKE YacTh 1: METOA.yKa3aHUs K BBINOJHEHHIO Ja0.paboT 1o
«MHdopmaTuke» s CTyI. BCEX cleluanbHOCTell qHeBHOW (GopMmbl oOyuenus // HI'TY um.
P.E.Anekceena, Kad. "[Ipukin.mMaremaruka'; Cocrt.:H.B.I'anuna, W.A Kanriruna,
E.10.JleonoBa, O.N.Yaiikuna, T.A.®enoceea, M.H.Unbuuesa; Hayu.pen. A.A.Kypkun. —
H.Hosropogx, 2017. — 26 c.

6.3.3 [TpakTukym mo MHGOpPMATUKE YacCTh 2: METO.YKa3aHUs K BBINOJHEHHIO J1a0.paboT mo
«MHopmaTuke» I CTyI. BCEX clieluanbHOCTel qHeBHOW (Gopmbl oOyuenus // HI'TY um.
P.E.Anekceena, Kad. "[Ipukin.mMaremaruka'; Cocrt.:H.B.I'anuna, W.A Kanriruna,
E.10.JleonoBa, O.N.Yaiikuna, T.A.®enoceeBa, M.H.Unpuuesa; Hayu.pen. A.A.Kypkun. —
H.Hosropon, 2017. - 25 c.

6.3.4 [IpakTKkymM 1O 4YHCIEHHbIM MeTogamM B mnporpamme MS Excel k maGopaTopHbiM
pabotam no kypey "MHpopmaTuka": Mertoa. pa3paboTKka Ui CTyA. THEBHOU, BeY. U 3a04HOM
dbopmbl oOyuenust st Becex crer. / HI'TY um. P.E.Anekceesa, Kad. "[Ipuki.maremaruka";
Cocr.: T.B.Mopyruna, C.A.Tapnaesa, O.l.Haiikuna; Hayu.pen. A.A.Kypkun. — H.Hosropon,
2014. 31 c.

6.3.5 [IpakTukym no uncieHHsIM MeTosiaM B cpenie MathCAD k nabopaTopHbIM paboTam 1o
kypcy "Hndopmarmka" : Meton.pazpaboTka s CTyA. JHEBHOW, Bed. M 3a04HOM (opm
oOyuenuss ans Bcex cneu. / HITY wum. P.E.AnekceeBa, Kad."IIpuxi.maremaTuka';
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Cocr.:T.B.Mopyruna, C.Il.HukurenkoBa, O.l.Yaiikuna; Hayu.pen.C.H.Murskos. —
H.Hosropon, 2012. — 28 c.

6.3.6 Ilpumepsr permenusi TMHOBBIX 3amad B cpeae MathCAD k mabopaTopHbIM paboTam Mo
kypcy "WnHdopmaruka": Metom.pazpaboTka mjis CTyH. JHEBHOH, BEY. W 3a04HOM (opm
obyuenust ans Bcex crern. / HI'TY um. P.E.AnekceeBa, Kad."Ilpuxn.matemarnka"; Cocr.
E.}O.JIeonoBa [u ap.]; Hayu.pea. C.H.MutsikoB. — H.HoBropon : [b.u.], 2012. — 20 c.

6.3.7 KontponsHbie BOMpOCh M 3amanus mno auctuiuimae «MHpopmarukay (1-ii cemectp):
CIUCOK KOHTPOJIbHBIX BOMPOCOB M 3aJaHUil K JIabopaTOpHBIM paboTaM JUisl CYIEHTOB CeX
HanpBBiIeHUN MHCTUTYTa siAepHON 3HepreTuky U TexHndeckor gusuku (UAuTd) nueBHOM
dopmbr ob6yuenuss /HI'TY wum. P.E.AnekceeBa,; coct. E.}O.JleonoBa, W.A.Kanbiruna,
C.A.Tapnaesa, O.N.Yaiixuna; — H.Hosropon, 2016 r. — 36 c.

6.3.8 KonrtponbHble BOmpochkl W 3amaHus mno gucruiuimHe «HMudopmatukay (2-if cemectp):
CIIUCOK KOHTPOJIBHBIX BOMPOCOB M 33JaHUI K JIA0OpAaTOPHBIM paboTaM IJisi CYIACHTOB CEX
HarnpBBiieHU HCTUTYTA simepHOM 3HepreTuku U TexHudecko pusuku (MADuTD) naeBHOM
dopmer  oO0yuenuss /HI'TY wum. P.E.AnekceeBa,; coct. E.FO.JleonoBa, U.A.Kanwiruna,
C.A.Tapnaesa, O.1.Yaiikuna; — H.Hosropox, 2016 r. — 29 c.

7. AHOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUITVIMHbI

Y4eOHblil mpoliecc Mo AUCHUIUIMHE 00ecredeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJTHO pacCIpOCTPaHSIEMOr0 MPOTPAMMHOTO OO0ECIIEYeHHUs, B TOM YHCJIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA (COCTaB MO AMCLUUILIHNHE ompezeneH B HacTosmed PIIJ[ u moanexxutr oOHOBIECHHUIO
py HEOOXOTUMOCTH).
7.1 llepeyeHb HH(POPMALMOHHBIX PeCypcoB
Ta6auna 8. [lepeuens pecypcoB HHPOPMALTMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeTY,
VCIIOJIB3YIOUIUXCS 111 OCBOCHUS JUCHUIUINHBI

Nen/m CchlIKa HA pecypce U ero HAHMeHOBaHHe

1. http://primat.org/index/
HannaI[Has{ MaTreMaTHuka. CafIT COIlep)KI/IT OHHaﬁH-KOMHI/IHﬂTOpLI OCHOBHBIX S3BIKOB
MPOTpPaMMHUPOBAHUS

2. https://www.onlinegdb.com/online c++ compiler
Omnnaiin-komnumiarop C++

Oo6aaunas Bepeusi SMath Studio.
https://ru.smath.com/cloud

4. | http://www.intuit.ru/studies/courses/16740/1301/info
HOY «MHTYUT». MN.E. benouepkosckass, H.B. Tammna, JL.IO. Karaesa.
AnroputMmuzanus. Beenenue B s3b1k nporpammupoBanus C++. YueOHbll Kype

5. | http://kpolyakov.narod.ru/index.htm
caiit K. ITonskoBa ((HpeHO)IaBaHI/IC, HayKa M KHU3Hb» (MCTO,[[I/I‘ICCKI/IC MaTepuraibl,
CTaThU 1O MH(POPMATHKE)

6. | http://www.on-line-teaching.com
Onekrponnbie yueouuku o Word, Excel u npyromy 110

7. | http://www.window.edu.ru
Enunoe okHO noctymna k oOpa3oBaTenbHBIM INternet-pecypcam
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Ta6auna 9. [lepedenp >7eKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaunmenoBanne 9bC Ccpliika k 9BC
1 KoHcynbTanT cTyaeHTa http://www.studentlibrary.ru/

2 Jlann https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp

5 TNT-ebook https://www.tnt-ebook.ru/

7.2 IlepeyeHb JIMIEH3NOHHOIO H CBOOOJHO PaCHPOCTPAHSEMOr0 IPOrPAMMHOIO
o0ecrnieyeHusi, B TOM 4HcJje 0Te€4eCTBEHHOI0 MPOM3BOACTBA HEOOX0IMMOT0 VIS OCBOCHMS

AUCHUTLTHHBI
Tabauna 10. [TporpammHoe obecrnieueHme
IIporpammHoe oGecnieueHue, UCMOJb3yeMoO€e B YHUBEPCUTETE HA IIporpammHoe
JOTOBOPHOM OCHOBeE of0ecrieueHye cCBOOOIHOIO
pacnpocTpaHeHus!
1 2

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1
(manens3ust Apache License
2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (rmoamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (mumensust Ne 42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (nuniensus Ne 44804588)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

8.ObPA30OBATEJIBHBIE PECYPCBI JIJIS1 UHBAJIN/1OB U JIULI C OB3

B Tabmunellyka3zan mnepedyeHb 0OOpa30BaTENbHBIX PECYPCOB, MMEIOIMUX  (OpMBI,
a/IalITUPOBAHHbIE K OTPaHMUYCHMSIM HX 3/10pOBbs, a TaKKe CBEACHUS O HAJIMYUM CIELHUATbHBIX
TEXHUYECKHUX CPENICTB 0OYUEHUS KOJUIGKTUBHOTO U MHIUBUIYaJILHOTO TIOJIH30BAHUS.

Tabauua 11— O6pazoBaTenbHbIe PECYPCHI 711 HUHBATUIO0B U Jinil ¢ OB3

CaeeHus 0 HAJIMYHMH CHIENMATBHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIJIEKTUBHOTO ¥ HHAMBHUAYAJbHOIO
M0JIb30BAHUS

Ne Ilepeyens o0pa3oBaTeIbHBIX
pecypcoB, NPUCIOCOOTEHHBIX 1JIf
HCIIOJIBb30BAHUA UHBAJIMIAMHU U
Junamu ¢ OB3

1 OBC «KOHCYNbTaHT CTyJEHTa» 03BYYKa KHUT U yBeIMYEeHHE Hipudra

crienMaibHOe MOOUIIBHOE MPHUIIOKEHHE -
CUHTE3aTOp pPe4H, KOTOPBI BOCIIPOU3BOIUT
TEKCThl KHUT U MEHIO HAaBUTAIlUH

2 OBbC «Jlagp»
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Ne Ilepeyennb 00pa3oBaTeIbLHBIX CBeleHHSsl 0 HAJIMYUM CTIENMATIBLHBIX
pecypcoB, NPUCIOCOOTEHHBIX 1JIA TeXHHUYECKHX CPeICTB 00y4YeHUs
HCIOJIL30BAHUS HHBAJIUIAMH U KOJUIEKTHBHOTO ¥ HHIAMBH/YAJIbHOI'0
Junamu ¢ OB3 NoJIL30BaAHUA
3 ObC «tOpaiity BEpCHS JIs CIIA00BUISAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JIJIS1

OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYueOHbBIE

ayIuTOpUN

JUIA

MPOBEICHUS

3aHATHH  TIO JAUCIHUIIIINHE, OCHalICHBI

000py/I0BaHNEM M TEXHUYECKUMHU CpPeICTBaMU 00yUeHuUs
B tabGnune 12 nepeunciieHsr:
- yueOHbIE ayTUTOPHUH JUJIs POBE/ICHUST yUEOHBIX 3aHATHI, OCHAIllEHHBIE 000PYIOBaHUEM U

TEXHUYECKUMU CPEICTBAMH OOyUYCHHUS;

- TIOMEIICHMS JUISl CaMOCTOSITEIbHON pPabOThl OOYYarOIIMXCs, KOTOPBIE TOJDKHBI OBITh
OCHAILIEHbI KOMITIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKII0YEHUs K ceTnu «MHTEpHET»
U o0ecreueHueM JOCTyNa B DIEKTPOHHYI HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpedy

HI'TYV.

Tadauua 12 - OcHaIEHHOCTh ayAUTOPUN JIJIs TPOBEACHUS YICOHBIX 3aHITHH 110

JUCHUIIIINHE

HaumenoBanue
CIICIMAaIbHBIX
TTOMEIIECHUH U

TOMEILEHUH ISt

CaMOCTOSTEIbHON

OcCHaIeHHOCTh
CHEeHHATBHBIX TOMEIICHUN 1
TIOMEIICHUN TSt
CaMOCTOSTENbHON paboThI

[epeyeHb IULIEH3MOHHOTO IPOrPaMMHOr0 odecrnedeHus. PekBu3nThbI
MIOATBEPKAAIOIIETO TOKYMEHTA

paboThI
1 Kommnprorepusiii | Pabounx mect Microsoft Windows 10 (moamucka DreamSpark Premium,
kaace Ne 1236 npernogaBaTess — 1 moroBop Ne 0509/KMP ot 15.10.18)
Pabounx mect Calculate Linux (cBoboaHoe I10)
yueOHOro

kopiryca Ne 1

cTyaeHra — 8

1K na 6a3e DualCore
Intel Pentium G840
2.8 I'r,

8I'6 O3V, 1 TE HDD,
MoHHTOp 21.5” — 8 wT.
Jocka memoBas — 1
IIIT.

Mathcad 15 (uuensust PKG-7543-FN, MNT- PKG -7543-
FN-T2 norosop Ne 28-13/13-057 ot 26.02.13)

Dr.Web (c/uH ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
30.05.2025)

Microsoft Office Access 2013 (moamnucka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)

Microsoft Office Visio 2013 npodeccruoHanbHbIN (TOIMHCKA
DreamSpark Premium, qorosop Ne 0509/KMP ot 15.10.18)
Open office 4.1.1 (cBoboanoe I10, nunensus Apache License
2.0)

Microsoft Visual Studio 2017 (moanucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)

Visual Prolog (mponpueraproe I10)

MicroCAP (GecruiaTHas cTyeHUIeCKasi BEPCHSI)

MatLAB R2008a (yiutiensus Ne 527840)

P7 Odwuc (c/u 5260001439)

Blender (GNU GPL 2+ u GNU GPL 3)

Deductor Academic (6ecruiaTHasi Bepcust Juisi 00pa3oBaHus)
Vulkan Runtime (ceoGoanoe I10)

Node.js (co6oxHoe I10)

Pascal ABC.NET (cBoGoxnoe I10)

Python IDLE (cBoGomHoe T10)

Visual Studio Code (npompueraproe I10)

Wing Personal (csoGozanoe I10)

Kommac 3D-V21 (JIunenznonHoe cornamenue Ne Hn-23-
00079 ot 29.06.23)

Git (cBoboxHOe [10)

Nanocad 23 (C/u NC230P-0A9A0CEE590F-79611)
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KomnbrorepHsbrit
kyacc Ne 1337
y4eOHOT0
kopmyca Ne |

1. TIK na 6aze
DualCore Intel
Pentium G840 2.8 I'ri,
4T603Y,1 Tb HDD,
MonuTop 21.57 - 11
IIT.

2. Jlocka menoBast — 1
IIT.

3. PaGouee mecTo
cryaenra — 11

4. Pabouee MecTO
npemnogaBatens — 1

Microsoft Windows 10 (moamnucka DreamSpark Premium,
noroBop Ne 0509/KMP ot 15.10.18)

Astra Linux (muuensus 195200003 -ore-2.12-client-7298)
Mathcad 15 (nunensus PKG-7543-FN, MNT- PKG -7543-
FN-T2 morosop Ne 28-13/13-057 ot 26.02.13)

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 mo
30.05.2025)

Microsoft Office Access 2013 (moxnucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)

Microsoft Office Visio 2013 npodeccronanbHbIi (moamucka
DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
Open office 4.1.1 (cBoboanoe I10, nunen3us Apache License
2.0)

Microsoft Visual Studio 2017 (mognucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)

Visual Prolog (mponpueraproe I10)

MicroCAP (GecrutaTHas cTyaeHIeCKast BEPCHs)

MatLAB R2008a (yutienzus Ne 527840)

P7 Oduc (c/u 5260001439)

Deductor Academic (GecriatHas Bepcus ist 00pa30BaHuUs)
Vulkan Runtime (ceo6oanoe I10)

Node.js (cBo6omHoe I10)

Pascal ABC.NET (ceo6ozaroe I10)

Python IDLE (cBoGoaroe I10)

Visual Studio Code (npompueraproe I10)

Wing Personal (ceo6oauoe I10)

Kowmmac 3D-V21 (JIunensznonHoe cormamenue Ne Hi-23-
00079 ot 29.06.23)

Git (cBoboanoe I10)

Nanocad 23 (C/a NC230P-0A9A0CEES590F-79611)

KomnbsrorepHslii
kyacc Ne2 Neo
6142 yaebHo-
71a60paTOPHOTO
kopmyca Ne 6

1. IIK na 6a3e Intel
Pentium Dual- 2.8
I'Tu, 2.5T6 O3V, 250
I'6 HDD, monuTOp —
17¢¢ — 12 mr.

2. locka mapkepHasi -
1 mrT.

3. Pabouee mecTo
cryaenra — 12

4. PabGouee mecTo
npernogaBatens — 1
JI71s1 'HBAJTUIOB U JTHII
¢ OB3: nepenocHas
KJIaBHaTypa
aJlanTHPOBAHHAS

Microsoft Windows 10 (moamucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBo6oanoe I1O, GNU GPL)

Linux Calculate (CBoboanoe I10,

GNU GPL)

Microsoft Access 2010 (IToamucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)

Adobe Acrobat Reader DC-Russian(IIpopueraproe I10)
Arduino 1.8 (Coboanoe I10)

Code Blocks 16.01 (Cob6oanoe ITO, munensus GNU GPLv3)
Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 1o
30.05.2025)

Eclipse (Otkpeitoe I10, nuuensus Eclipse Public License)
Far manager 3.0.4949(Cso6oanoe I10)

FreePascal (IDE) 3.0.4 (CBo6oxHoe I10, nmunensuss GNU GPL
2)

Google Chrome( CBo6oaHOE [10)

Intellij jpea community edition (IDE) 2018( CBo6oxHoe 10,
mmeH3us Apache)

MathCad 15(JIunensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, noroBop Ne 28-13/13-057 ot 26.02.13)

Mendeley Desktop 1.19.4 ( IIponpueraproe I10)

Micro Cap 10 ( becrmatHas cTyaeH4YecKast BEpCHS)

Mozilla Firefox (CBo6oxanoe I10)

MySQL 8.0.16 Workbench( Co6onnoe I10)

P7 Oduc 1.4.1.37 (C/u 5260001439)

Pascal ABCNET 3.2.0.1488 (Co6oanoe I10, numen3us
LGPL)

Microsoft Project 2010 ( [Toxmucka DreamSpark Premium,
noroBop Ne Tr113003 ot 25.09.14)

Python-2.7 (Ceo6oauoe I10, PSFL)

Python-3.6 (Ceo6oanoe I10, PSFL)
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Total Commander 9.12 ( CBo6ozanoe I10)

7-zip (CBobomuoe ITO, GNU LGPL)

Microsoft Visio 2007 (moamucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)

Visual Studio 2013 (IDE) (IToamucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)

Wing (IDE) 6.05.1 ( ITponpuetaproe I10)

Wireshark 3.6.6 (CBo6oanoe I10)

7-zip (Coboanoe I10, GNU LGPL)

KomnberoTepHsiit

1. IIK na 0ase Intel

Microsoft Windows 10 (moanucka DreamSpark Premium,

xkiaace Ne 3 No Core 2 Duo 2 I'T'y, norosop Ne 0509/KMP ot 15.10.18)
6143 yucto- 2I'6 03V, 250T6 Linux Slackware 13.37(CBo6oxnoe I10, GNU GPL)
HDD - 11, Linux Calculate (Cro6oanoe I10,
11abOpPaTOPHOTO | 500 I'6 HDD — 1, GNU GPL)
kopiryca Ne 6 MouuTOp — 17— 12 Microsoft Access 2010 (IToamucka DreamSpark Premium,
TIIT. norosop Ne 0509/KMP ot 15.10.18)
2. Jlocka mapkepuas — | Adobe Acrobat Reader DC-Russian(ITpopuerapuoe IT1O)
1 . Arduino 1.8 (Ceo6oaroe I10)
3. BumeokapThr: Code Blocks 16.01 (Co6oxuoe IO, nmunensus GNU GPLv3)
Nvidia Geforse 7600 Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
GS - 3urT. 30.05.2025)
MSI NX6200TC- Eclipse (Ortkpsoitoe I10, muuensus Eclipse Public License)
E(MS-8991) -3ur. Far manager 3.0.4949(Cpo6oanoe I10)
ATI Radeon X1550 — FreePascal (IDE) 3.0.4 (CBo6oanoe 10, munensus GNU
2. GPL 2)
Nvidia Geforse 8500 Google Chrome( CoboHoe I10)
GT — lmr. Intellij jpea community edition (IDE) 2018( Cob6oxnoe I10,
Sapphire — 1. nuneHs3ust Apache)
4. Pabouee MecTo MathCad 15(JTunenzus PKG-7543-FN, MNT-PKG-7543-FN-
crynenra — 12 T2, morosop Ne 28-13/13-057 ot 26.02.13)
5. Pabouee mecTo Mendeley Desktop 1.19.4 ( [Iponpuerapuoe I10)
npernojaBatens — 1 Micro Cap 10 ( BecrinatHas ctyneHuecKas BepCus)
Js uBanumos u uir ¢ | Mozilla Firefox (CeoGoanoe T10)
OB3: nepenocHast MySQL 8.0.16 Workbench( Ceo6oaroe I10)
KJIaBHaTypa P7 Oduc 1.4.1.37 (C/u 5260001439)
aJlanTHpOBaHHAs Pascal ABCNET 3.2.0.1488 (Ceo6oaroe 10, muiieH3ust
LGPL)
Microsoft Project 2010 ( IToamucka DreamSpark Premium,
noroBop Ne Tr113003 ot 25.09.14)
Python-2.7 (Ceo6oanoe I10, PSFL)
Python-3.6 (Ceo6oaroe I10, PSFL)
Total Commander 9.12 ( Ceoboanoe I10)
7-zip (CeoGoaroe 10, GNU LGPL)
Microsoft Visio 2007 (noamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Visual Studio 2013 (IDE) (ITommucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Wing (IDE) 6.05.1 ( IIponpuerapuoe I10)
Wireshark 3.6.6 (Ceo6omnoe I10)
7-zip (Ceoboauoe 110, GNU LGPL)
KoMItbroTepHBbIii 1. TIK ua 6a3e Intel Microsoft Windows 10 Pro mns yu.3aBenenuii 21H2
kaacc Ne6 No Corei33.3ITy, 816 (Microsoft Windows 10 Pro mist yu.3aBenenunii 21H2
6251 y‘IG6HO- O3V, NVIDEA GT (Momrmucka DreamSpark Premium, norosop Ne 0509/KMP ot
7304716,1T6 HDD, 15.10.18)
11abopaTopHOro monutop 17— 12 mrr. | Linux Slackware 13.37(Cso6oanoe I10O, GNU GPL)
kopiryca Ne 6 2. JTocka mapkepnast — | Linux Calculate (Ceo6oanoe I10,

1.

3. PaGouee mecTo
cryaenra — 12

4. Pabouee MecTo
npenogaBaTens — 1
JIy1s1 ”HBAJIUIOB U JIMII

GNU GPL)

Kommac 3D-V21 (Jlunensuontoe cornamenne Ne Hi-23-
00079 ot 29.06.23)

Microsoft Access 2010 (TToamicka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Microsoft Project 2010( TToamucka DreamSpark Premium,
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¢ OB3: nepenocHast
KJIaBUatypa
a/JlanTupOBaHHast

norosop Ne Tr113003 ot 25.09.14)

Microsoft Visio 2007 (moxnucka DreamSpark Premium,
qorosop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( Cobognoe I10)

Wireshark 3.6.6( Ceo6oanoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I1O)
Arduino 1.8 (Cso6oauoe I10)

Blender 3.2.1 (Co6oanoe I10, munen3us GNU GPL 2 u
GNU GPL 3)

Oracle Virtual Box 6.1(Cso6oxuoe I1O)

MathCad 15(JIuniensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Cob6oanoe T10, munensus GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
30.05.2025)

Eclipse (Otkpsrroe 10O, nmuuensus Eclipse Public License)
MySQL 8.0.16 Workbench( Cso6oanoe I10)

Far manager 3.0.4949(Cso6Goxnoe I10)

FreePascal (IDE) 3.0.4 (Co6oaHoe I10O, munensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cso6oaroe I10,
nunensus Apache)

Wing (IDE) 6.05.1 ( ITponpuetapsoe I10)

Visual Studio 2013 (IDE) (ITommucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Coboxaoe I10)

Mozilla Firefox(Co6omuoe I1O)

Pascal ABCNET 3.2.0.1488 (Co6oanoe 10O, mureH3us
LGPL)

Mendeley Desktop 1.19.4 ( IIponpuetapHoe I10)

Micro Cap 10 ( becratHas cryneH4yeckas Bepcus)

Nanocad 23 (C/u NC230P-0A9A0CEES590F-79611)

Visual Studio Code (IDE) 1.68( ITponpuerapuoe I10)
Notepad++ 8.4.2 (CBobdoanoe I10. GPL 3.0)

Solid works 2021 ( C/u 9710004412135426, noroop
Ne32110779827 ot 08.11.21)

Python-2.7 (CBo6oanoe I10, PSFL)

Python-3.6 (CBo6oanoe I1O, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (CobomHOe I10, GNU LGPL)

KoMnbrorepHsii
kyacc Ne7 Ne
6252 yuyebHo-
71a00paTOpPHOTro
kopiyca Ne 6

1. TIK na 0ase Intel
Corei33.31Tn, 816
O3V, NVIDEA GT
7304 16,1T6 HDD,
Monurop 17— 12 wr.
2. locka MapkepHasi —
1T,

3. Pabouee mecTo
cryaenra — 12

4. PaGouee mecTo
npenojasarens — 1
JI71s1 UBAJIMIOB M JIMII C
OB3: nepenocHoit
pamuokiace,
KJIaBHaTypa
aJanTHPOBAHHAS

Microsoft Windows 10 Pro ans ya.3aBegenntii 21 H2
(IToanucka DreamSpark Premium, gorosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(Cso6oxuoe I10, GNU GPL)
Linux Calculate (CBo6oanoe I10,

GNU GPL)

Kommac 3D-V21 (Jlunensuontoe cornamenne Ne Hi-23-
00079 ot 29.06.23)

Microsoft Access 2010 (IToamucka DreamSpark Premium,
nmoroBop Ne 0509/KMP ot 15.10.18)

Microsoft Project 2010( [Toarmcka DreamSpark Premium,
noroBop Ne Tr113003 ot 25.09.14)

Microsoft Visio 2007 (moamucka DreamSpark Premium,
noroBop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( CBoboanoe I10)

Wireshark 3.6.6( CBo6oaHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
Arduino 1.8 (Cso6oanoe I10)

Blender 3.2.1 (CBo6oanoe 10, munensus GNU GPL 2 u
GNU GPL 3)
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Oracle Virtual Box 6.1(Co6oanoe I10)

MathCad 15(JTuuensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Co6oxnoe I10, nmurensus GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 10
30.05.2025)

Eclipse (Otkpsrtoe I10, munensust Eclipse Public License)
MySQL 8.0.16 Workbench( Croboanoe I10)

Far manager 3.0.4949(CBo6oanoe I10)

FreePascal (IDE) 3.0.4 (CBo6oanoe I10, munensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cso6oxuoe I10,
munen3us Apache)

Wing (IDE) 6.05.1 ( ITponpuetaproe I10)

Visual Studio 2013 (IDE) (IToxmucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)

Google Chrome (Coboxnoe I10)

Mozilla Firefox(Co6omuoe I1O)

Pascal ABCNET 3.2.0.1488 (Co6oanoe 10, nmuieH3us
LGPL)

Mendeley Desktop 1.19.4 ( IIponpuetapHoe I10)

Micro Cap 10 ( becrathas cTyeHUECKast BEPCHSI)

Nanocad 23 (C/a NC230P-0A9A0CEE590F-79611)

Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CeoGoanoe I10. GPL 3.0)

Solid works 2021 ( C/H 9710004412135426, noroBop
Ne32110779827 ot 08.11.21)

Python-2.7 (CBo6oanoe I1O, PSFL)

Python-3.6 (CBo6oanoe ITO, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (Coboanoe I10, GNU LGPL) Visual Studio Code
(IDE) 1.68( Iponpueraproe I10)

Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)

7-zip (Co6oaroe 10, GNU LGPL)

KomnbroTepHsiit
kyacc Ne8 Ne
6253 yuebHo-
1a00paToOpHOTO
kopiryca Ne 6

1. IIK na 6a3ze Intel
Corei33.3ITw, 816
03Y, NVIDEAGT
730416,1T6 HDD,
MonuTop 17— 12 mT.
2. locka MmapkepHas —
iig

3. Pabouee mecTo
cryaenra — 12

4. Pabodee MecTo
npenogaBaTens — 1
JIi1s UBayI0B | JINIL C
OB3: nepenocHoi
panuoxiacce,
KJIaBHaTypa
aJanTHPOBAaHHAS

Microsoft Windows 10 Pro mist yu.3aBenenuii 21H2
(IToamucka DreamSpark Premium, gorosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(CBo6oauoe ITO, GNU GPL)

Linux Calculate (CBo6oaHOe IT0,

GNU GPL)

Kommac 3D-V21 (JIunensnonHoe cornmamenue Ne Hi-23-
00079 ot 29.06.23)

Microsoft Access 2010 (IToanucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Microsoft Project 2010( [Toanucka DreamSpark Premium,
noroop Ne Tr113003 ot 25.09.14)

Microsoft Visio 2007 (noamnucka DreamSpark Premium,
noroBop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( CBobogHOE T10)

Wireshark 3.6.6( CBo6oHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
Arduino 1.8 (Cobognoe I10)

Blender 3.2.1 (CBo6oanoe 10, munensus GNU GPL 2 u
GNU GPL 3)

Oracle Virtual Box 6.1(Co6ognoe I10)

MathCad 15(JTuuensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Co6oanoe T10, munensuss GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 1o
30.05.2025)

Eclipse (Orkpeitoe I10, nunensus Eclipse Public License)
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MySQL 8.0.16 Workbench( CBoboxnnoe I10)

Far manager 3.0.4949(CBo6oanoe I10)

FreePascal (IDE) 3.0.4 (Cob6oanoe I10, munensuss GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cobomuoe I10,
mmen3us Apache)

Wing (IDE) 6.05.1 ( ITponpuetaproe I10)

Visual Studio 2013 (IDE) (Iloamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Cobomnoe I10)

Mozilla Firefox(Co6onnoe I10)

Pascal ABCNET 3.2.0.1488 (Co6oanoe 10, mureH3us
LGPL)

Mendeley Desktop 1.19.4 ( IIponpueraproe I10)

Micro Cap 10 ( becimatHas cTyaeH4IecKast BEpCHS)
Nanocad 23 (C/u NC230P-0A9A0CEES590F-79611)

Visual Studio Code (IDE) 1.68( IIpompuerapuoe I10)
Notepad++ 8.4.2 (CBo6oxnoe I10. GPL 3.0)

Solid works 2021 ( C/H 9710004412135426, noroBop
Ne32110779827 ot 08.11.21)

Python-2.7 (CsoGozanoe 1O, PSFL)

Python-3.6 (CsoGozanoe 1O, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (Coboanoe I10, GNU LGPL)

KomnberoTepHsiit
kyacc Ne9 Ne
6254 yyebHo-
1ab0paToOpHOTO
kopiryca Ne 6

1. TIK na 6ase Intel
Corei33.3IT1, 816
O3V, NVIDEA GT
7304 16,1T6 HDD,
MoHuTOp 17— 12 .
2. locka MmapkepHas —
1.

3. Pabouee mecTo
cryaenra — 12

4. PabGouee mecTo
npenogasaTens — 1
JIJ1s1 THBAJIUIOB | JIMI]
¢ OB3: nepenocHas
KJIaBHaTypa
aJanTHPOBAaHHASL

Microsoft Windows 10 Pro mis yu.3aBenenuii 21H2
(ITogmucka DreamSpark Premium, gorosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(CBo6oanoe ITO, GNU GPL)

Linux Calculate (CBo6oaHOe ITO,

GNU GPL)

Kowmmac 3D-V21 (JIunensnonHoe cormamenue Ne Hi-23-
00079 ot 29.06.23)

Microsoft Access 2010 (IToamucka DreamSpark Premium,
noroop Ne 0509/KMP ot 15.10.18)

Microsoft Project 2010( [Toamucka DreamSpark Premium,
norosop Ne Tr113003 ot 25.09.14)

Microsoft Visio 2007 (noamnucka DreamSpark Premium,
nmoroBop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( CobogHOE I10)

Wireshark 3.6.6( CBo6oHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
Arduino 1.8 (CBo6ozanoe I10)

Blender 3.2.1 (Co6ozanoe I10, nunensus GNU GPL 2 u
GNU GPL 3)

Oracle Virtual Box 6.1(Co6oanoe I10)

MathCad 15(JTunensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Cob6oanoe I10, munensus GNU GPLv3)
Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 1o
30.05.2025)

Eclipse (Otkpsrtoe I10, munensust Eclipse Public License)
MySQL 8.0.16 Workbench( Cro6oanoe I10)

Far manager 3.0.4949(Cso6onHoe I10)

FreePascal (IDE) 3.0.4 (Cso6oanoe 10, nrmensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( CoboxHoe I10,
nuneHs3ust Apache)

Wing (IDE) 6.05.1 ( ITponpuetapnoe I10)

Visual Studio 2013 (IDE) (IToamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Cob6oxnoe I10)
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Mozilla Firefox(Ceo6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Co6oanoe I10, numen3us
LGPL)

Mendeley Desktop 1.19.4 ( IIponpueraproe I10)
Micro Cap 10 ( becrimatHas cTyneH4eckas BEpCusi)
Nanocad 23 (C/u NC230P-0A9A0CEES590F-79611)
Visual Studio Code (IDE) 1.68( IIporpuerapuoe I10)
Notepad++ 8.4.2 (Cobomuoe I10. GPL 3.0)

Solid works 2021 ( C/u 9710004412135426, noroBop
Ne32110779827 ot 08.11.21)

Python-2.7 (Cso6oanoe 1O, PSFL)

Python-3.6 (Cso6oanoe 1O, PSFL)

Total Commander 9.12 ( Co6oanoe I10)

7-zip (CBobognHoe I10, GNU LGPL)

MynsTumMeuiiH
asg aynuropus Ne
6421 yuebHo-
71a60paTOPHOTO
kopmyca Ne 6

1. Jlocka menmoBas — 1
TIT.

3. Okpan — 1 mT.

4. MynpTUMeIUAHBIN
npoexTop Epson X12 —
1 .

5. Kommnstorep PC MB
Asus Ha ynrcere
Nvidia/AMDAthlonXI1|
CPU 2.8Ggz/ RAM 4
Ggb/SVGAStandartGr
aphics +Ge-FORCE
Nvidia GT210/HDD
250Ggh,SATAinterfac
e, MoHuTop 197, ¢
BBIXOJIOM Ha IIPOEKTOP.
6. Pabouee mecTo
cTyneHTa - 74

7. PabGouee mecTo amnst
npenojaBaTens — | mrT.

1. Windows 7 32 bit xopmnopatusHas; VL 49477S2

2. Adobe Acrobat Reader DC-Russian (6ecrur.)

3. Microsoft Office Professional Plus 2007 (sumen3ust Ne
42470655);

4. Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no

30.05.2025)

10

Ilomemenue gis
CaMOCTOSITENILHO
i paboTHI
CTYJICHTOB
(KomnbroTepHsl
i kimacc Ne 1) Ne
6543 y4eOHO-
1a00paToOpHOTO
koprnyca Ne 6

1. Paboune mecta
CTY/ICHTA,
ocHamennsie 1K Ha
6a3e Intel Core i5 ¢
MOHHUTOPAMH — 8 WIT.
2. Paboune mecra
CTYZCHTA,
ocHamenusle [1K Ha
6azeCore 2 Duo ¢
MOHHUTOPaMH —2 IIT.
3. Pabouee mecTo
mpenoaaBaTens,
ocuamennoe I1K na
6a3e Intel Core i5 ¢
MOHHUTOPOM — | mIT.
4. IlpoexTop Accer,
MIPOCKIIMOHHEIH YKpaH
— 1 mr.

IIK nmoakmro4eHbl K
cetn «HTEpHET» H
o0ecIeunBaroT 10CTYI
B DJIEKTPOHHYIO
MHPOPMALMOHHO-
00pa3oBaTeNBHYIO
cpelny YHUBEPCHUTETa
5. Ilpunrep HP
LaserJet 1200 — 1 .

1. Microsoft Windows 7 MSDN pekBH3HUTHI JOI0OBOpA -

noanucka DreamSpark Premium, norosop Ne 0509/KMP ot

15.10.18
2. becinatuoe I10:

[Maxet mporpamm Open Office, True Conf, Bpayzep Google
Chrome, Bpaysep Mozilla Firefox, Bpaysep Opera, McAfee

Security Scan, Adobe Acrobat Reader DC, AutoCAD2013
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10. METOJJMYECKUE PEKOMEHJA LMY OBYYAIOLIUMCS 10 OCBOEHHIO
JUCHUIINHBI

JlucuuIuinHa —~ peamu3yercsi IMOCPEACTBOM  IMPOBEACHUS  KOHTAKTHOW  paboOTBl ¢
oOydaromuMucs (BKJIIOYas MPOBEACHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHOM
paboThI 0O0YUYAIOIIMXCS M TPOMEKYTOUHON aTTECTAIHH.

KonTtaktHass pabora NpOBOIUTCS MNPEUMYLIECTBEHHO ayauTopHo. Jlns Tekymiero u
IIPOMEXYTOUHOTO KOHTPOJII MOTYT  HCIIOJIb30BAaThCs TECTOBBIE 3aJaHUs, pa3MEILICHHbIE B
3JICKTPOHHOM MH(POPMaIMOHHO-00pa30BaTeIbHON cpeie yHuBepcurtera (nanee - D1OC).

Bce Bompochl, BO3HHKIIHE MPH CaMOCTOSITEIbHOH padoTe Haja JOMAIIHUM 33JaHUEM,
nopoOHO pazOuparoTcsl MpU MPOBEACHUH JIabopaTOpHBIX paboT U Ha jekuusx. [IpoBoasTcs
WHJUBU]IyaJIbHbIE U TPYNIIOBbIE KOHCYJIbTAIMU C UCIOJIb30BAaHUEM, KaK BCTPEU CTYJIEHTAMH, TaK
Y COBPEMEHHBIX MH(DOPMAITMOHHBIX TEXHOJOTHIA: deKkTpoHHas moura, ZOOM.

Jlnist OLIeHKH 3HAHWHM, YMEHHIA, HAaBBIKOB U YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUN IO
TUCIUIIMHE TPUMEHseTCsl 0allIbHO-PEHTHHTOBYIO CHCTEMY KOHTPOJS M OIICHKY YCII€BA€MOCTHU
CTYJICHTOB.

CTyneHThl HaKarIuBaloT OaJlIbl 32 BCE BUABI y4eOHOU pabOTHI.
[TpumepHas cucrema nmosrydeHus 0ayuIoB:
Bun nesrensHoctn Max GaJut
3a BBITIOJIHEHUE KaX10M MHAWBUIyaTbHOM naboparopuoit | 10
paboTHI 110 CBOEMY BapUaHTy

KoHTposipHast paboTa WM TECTUPOBAHUE 110 TEME 5
Jlex1imoHHbIE 3aIMCH B TETPaIU 20
[IpoBepouHbIe MATUMUHYTKU Ha JICKIHIX 3

AxktruBHas paboTa Ha JEKIUAX U JabopaTtopHbIX, yuactue | 20

B IUCKYCCHUSAX M 00CYKICHUSAX
[lo uroram Tekymiel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKa II0
POMEKYTOUHON aTTeCTalluu B COOTBETCTBUU 3a HAOpaHHBIMHU 3a cemecTp Oautamu. CTyJeHTam,
HaOpaBLIMM B XOJ€ TEKYIIETro KOHTPOJIS yCIIEBAEMOCTH Mo aAucuuiuinHe oT 61 no 100 GamnoB u
BBINOJIHUBIIMM BCE€ 00s3aTebHBIC BHJIbl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aJaHUM, MO pEIIECHUIO
npenogaBarenss 0e3 MPOXOXKIACHUsSI TMPOMEKYTOYHOW aTTECTAllUM BBICTABIISIETCS OLICHKA B
COOTBETCTBUU CO LIKAJION OLICHKU PE3YJIETATOB OCBOCHUS JUCLUIIIINHBL.

B cnyuae, eciu cTyneHT He HaOMpaeT HYKHOTO KOJIMYECTBa OajuIOB, HE YCIIEBAaeT B
yKa3aHHBI CPOK BBIOJHUTH TpeOOBaHUs paboueil mporpamMMbl, WM €CIM OH XOYET MOBBICUTDH
CBOIO OIIEHKY, TOTJIa OH C/IaeT 3a4eT/I7K3aMeH 1o OuieTaM, OI[EHKa BBICTABIISIETCS B COOTBETCTBUU
C TPaJAULIMOHHON CUCTEMOM.

PesyabraT 00yueHuss cuuraercss cOpMHMPOBAHHBIM HA NMOBBILIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOJHOCThIO. [IpH yCTHBIX coOeceoBaHUsSX CTYAEHT
MCYEPIBIBAIOIIE, TTOCIEI0BATEIbHO, YETKO U JIOTUYECKU M3JaraeT y4eOHbIM MaTepuai; cBOOOIHO
CIpAaBIIIETCSA C 3aJadaMM, BOIPOCAaMU W JPYTMMM BHJAMH 3a/JlaHUM, HUCIOJIBb3YET B OTBETE
JOTIONTHUTENBHBIA MaTepuan. Bee mpenycMoTpeHHble pabodeld yuyeOHOM mHporpamMMmon 3aJaHus
BBIIIOJIHEHBl B COOTBETCTBMM C YCTAHOBJIEHHBIMH TpeOOBaHMSAMH, CTYJEHT CIIOCOOEH
AQHAJIM3UPOBATh TOJYYECHHBIE PE3YyJbTaThl, MPOSBISIET CAMOCTOSTENBHOCTh IIPU BBITOJIHEHUHN
3aJJaHuH.

Pesyabrar 00yueHusi cumraercs CPOPMHUPOBAHHBIM HA IOPOIOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MONHOCThI0. [IpH yCTHBIX coOeceJOBaHUSAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraer y4eOHbI MaTepuai; CHpaBliseTcs ¢
3aJayaMy, BOMPOCAMHM U JPYTUMHM BUJAAMHU 3aJlaHUi, TpeOylolMX NPUMEHEHUs 3HaHWi; Bce
MPEAYyCMOTPEHHBIE paboueld y4eOHOW MporpaMMoOl 3aJaHUsl BBITOJHEHBI B COOTBETCTBUHU C
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YCTAHOBJICHHBIMH TPEOOBAaHUSAMHM, CTYIEHT CIOCOOEH aHaIM3MPOBATH IMOJIyUYECHHBIE Pe3yJIbTAThl;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBIITOJHEHUH 33/1aHUN

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIM CTY/IEHT TP BBIIOJIHEHUN
3aJjaHUil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOro marepuala, JIOMYyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJNBIIMMH 3aTPYJHEHUSMHU BBINIOJIHSACT 33JaHUS, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHHH,
KayeCTBO BBINOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSIM, KAUE€CTBO UX
BBITNIOJIHEHUS OLICHEHO YMCJIOM 0OajuloB HMXKE TPEX 10 OLEHOYHOM CUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus JJIsl 3aHATHI JIEKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC IPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJIaHa. B Xo/ie JeKIMOHHBIX 3aHATHI PacKpbIBAIOTCS 0a30BbIE BOIIPOCH] B paMKax
Ko TeMbl aucnuiuinHbl (Tabmumna 4) . O003HAYAIOTCS KIIFOUEBBIE ACIEKTHI TEM, a TaKKe
JIENaloTCs aKIEHThl Ha Hauboyiee CIIOKHBIE M BaXKHbIE TOJIOKEHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOW JUJIi TMOATOTOBKM OOYyYarOHIMXCS K
nabopaTopHbIM paboTaM U BBINIOJHEHUS 3a/JlaHUi CaMOCTOATEIbHOM paboThl, a Takke K
MEPOTIPUATHSIM TEKYIIEr0o KOHTPOJISI YCIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCTaluyd TI0
JUCLHUILIINHE.

B Xxone neKUMOHHBIX 3aHATUA  PEKOMEHJIIYETCSl BECTU KOHCIEKTUPOBAHUE Y4EOHOTO

Marepuana.

10.3. MeToauyeckne YKa3aHHUS [0 OCBOCHHMI0 JUCHUILIMHBI Ha JIa0OpaTOPHBIX
paborax
[TonroToBKy K Kax0i J1abopaTopHOW paboTe CTYACHT JOJDKEH HauaTh ¢ O3HAKOMJICHHUS C
IUTAHOM 3aHSATUS, KOTOPbIN OTpa)kaeT COJEepKaHue NpeiokeHHON Tembl (11.6.3.1, 6.3.2, 6.3.3).
WupuBuayanbHbIC 3alaHsi U METOJMUYECKUE YKA3aHUs 10 BBIMOJHEHHUIO JTA0OPAaTOPHBIX
pabot HaxomsaTcs Ha cepBepe 6 ydeGHOro kopmyca HI'TY \\192.168.201.4\prepod$\lconosa.
Kaxnas BeIoTHEHHAsE paboTa ¢ OPOPMIICHHBIM OTYETOM TOJICKHUT 3aIIUTE Y MPEIIOaBaTEIs.
[Tpu oueHnBaHMM 1a00PATOPHBIX paOOT YUUTHIBACTCS CIETYIONIEE:
— KAQuYeCTBO BBINOJHEHHUS TIPAKTUYECKOH dYacTh pabOThl M CTENEeHb COOTBETCTBHS
pe3ysIbTaToB pabOTHI 3aIaHHBIM TPEOOBAHHSIM;
— KayecTBO OOpPMIIEHHUS OTUETA 10 paboTeE;
— KA4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IMPH 3aIIUTE PAOOTHI.

10.4. MeToanuyeckne yKa3aHus Mo CaMOCTOSITEIbLHOI padoTe 00yJarouuxcs

CaMmocTtosiTenbHass paboTra oOecrmeynBaeT MOATOTOBKY OOYdYaromIerocs K ayIuTOPHBIM
3aHATUSIM M MEPOIPHUITUAM TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUYHOW aTTECTALMU MO U3y4aeMOu
TUCIUIIIMHE. Pe3ynbTaTthl 3TOM TMOATOTOBKM TMPOSIBIAIOTCS B aKTHBHOCTH OOYydYaromierocs Ha
3aHSATUAX W B KA4YE€CTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aJaHUd U JPYyrux (OpM TEKYIIETo
KOHTPOJIA.

[Ipu BBITONTHEHUMW 3alaHUM JII CAMOCTOSITEILHON PabOThI peKOMEHAyeTcs MpopadboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUACHHOM TEME, a TaKXKe H3YYECHUE PEKOMEHIYEeMOU
JUTEPATypsl, IpeAcTaBIeHHON B Paznene 6.

B mpomecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEIUATU3UPOBAHHBIX AYAUTOPHUSAX I CAMOCTOSTEIHHOW pabOTHI
(ykazano B Tabmuue 11). B ayauropmsix MMeeTCs JIOCTYN 4Yepe3 HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHONW HH(POPMAIIMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QMOC) u anektporHoi 6ubnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BHJIC pacCIoJiaraloTcs y4deOHbIe M Y4EeOHO-METOAMYECKHE MaTepHasbl, KOTOPbIE MOTYT OBIThH
MCIIOJIE30BAHBI JJIsl CAMOCTOSATEIHHON PaOOTHI MPU U3YUEHUU AUCIUTIINHEIL.
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11. OHEHOYHBLIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA AUCHUTIJIMHBI

11.1. OHeHO‘lHLIe cpeacrea AJid NPOBECACHUSA TEKYIICI0 KOHTPOJIA YCIIEBAEMOCTH

Texymuii KOHTPOJIb OCYIIECTBISIETCS TI0 BCEM BHJIaM Y4eOHOTO IpoIiecca:
— YCTHBIE OIPOCHI I10 TEMaM,
—  BBINIOJIHEHHUE JIAOOPATOPHBIX padoT,
—  CaMOCTOSITENbHBIE paOOTHI IO TEMaM.
IIpumeps! 3apaHuii 1J1s JJa0OPATOPHBIX PadoT
(PaGoTBI BBITIOJHSAIOTCS IO BAPUAHTAM )

Tema «UncjieHHOe pellieHHe HeJIMHEHbIX YPaBHEHHID)
YpaBHeHUe OTtpe3ok

\V1-0.4-x? —arcsin x=0 [0; 1]

1) MeTost:

- ATrOBbIA MeTOJ (OTICIICHNE KOPHEH ypaBHEHUS C pa30MEeHUEM OTpe3Ka [a; b] Ha 10 gacreii),
- METOJI IOJIOBUHHOTO nejieHus ¢ TouHocThio €=0,001;

- Metoq HerotoHa ¢ Tounoctero £=0,0001;

- METOJI TPOCTOM urepamuu ¢ TogHocThio £=0,001;

- MetoJ Xopa ¢ TouHocThio €=0,0001.

2) Peanmsamuu Beex metonoB (1. 1) B anexrponnom Bujae: Excel (Calc), Mathcad.

+ B Excel (Calc) monyuuts pemieHue, HCoib3yst HHCTpyMeHT [loa0op mapamerpa;
+ B Mathcad monyuuth penienue, ucrnons3ys ¢pyukuuu Find() u root();

+ nporpamMma Ha C++ — METO/IbI IO BapUaHTaM.

3) PyuHoii cuer:

- IIArOBBIA METOJ;

- METO/1 IOJIOBUHHOTO JiesieHus (3 urepauun);

- Metos1 HetoToHa (3 ureparuun™); - MeTo/1 MpoCToi uTepanuu (3 utepanun);
- MeToJ Xopa (3 urepanun).

Tema «UucjieHHOe pelieHHe CUCTEM JIMHEHHbIX YPaBHEHHII»
20-X+2-X-3-%X+4-X, =1
X +12-X, =3 X, =3
X, +13-X,+2-X, =7
—-2:%+3-X,+4-X,-17-x, =8
1) Peanmu3anuu metos0B B Excel (Calc):
- merof ['aycca;
- MaTpUUHBIM MeTo/1 (Uepe3 oOpaTHYI0 MaTpHUILy);
- ¢ ucnoabp30BaHueM cpezctsa «llouck pemenns» wm «Pemarensy;
- METO MpocToi urepanuu (tounocts £€=0,001);
- meton 3eiiaens (tounocts £€=0,001);

2) Peanuzanuu meronoB B Mathcad:

- MAaTPUYHBIN METO (Yepe3 0OpaTHYI0 MaTPHUILY);
- ¢ momolIbio BctpoeHHo ¢ynkimu Find();

- MeToJ1 pocToit utepanuu (tounocts £€=0,001);
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- metox 3eiiaens (tounocts £€=0,001);

3) PyuHoii cuer:

- METOJ TPOCTON WTepanuu (caenarh 3 WTEpalud, ONMPEACUTh C KaKOWM TOYHOCTHIO HaWIEHO
pellIeHne Ha TPETHEM 1Are);

- Mmeton 3eiaens (caenath 3 UTepaluu, ONPEACIUTh ¢ KaKOW TOYHOCTHIO HAWICHO pelIeHHuEe Ha
TPEThEM Lare).

Tema «KAnnpoxkcuManus U HHTEPNOJAAUMA PYyHKIUII»

Touka 1 | Touka 2 | Touka 3 | Touka 4 | Touka 5 | Touka 6 | Onpeaenure
3HaYeHMs B TOYKax
15 | 17 | 21 3 3,6 4 | 192 | 25

y 0,5 2,5 2,2 3 3,4 3,2

KYCO‘-IHaSI HHTCPNOJIANMA, CTCTICHD IOJIMHOMA Ha YYaCTKC

1-p1ii yyacTok 2-0i1 y4acToK 3-uil y4acTok
2 2 1

1) Peanusanus B anekrponHoMm Buje (Calc + Excel, Mathcad):
Humepnonsayusi (memoo neonpedeneHuvix Ko3ppuyuenmos u memoo Jlacpandica):

B cootBercTBUM ¢ UWHAMBUAYAIbHBIMH 3aJaHusiMu B daitne «2023 BapuaHTHI
WHTEPITOJISIITHIY

Annpoxcumayusi (Memoo HAUMeHbWUX K8AOPAMO8):

JINHENHAA

napabonnyeckas

MOJIMHOM 5 CTENEeHU
B Calc monyunts k03(pQHUIMEHTHI YpaBHEHHH, PEIIMB CHCTEMbI Yepe3 OOpaTHYI0 MaTpHIly C
nomonipto ¢yakiuii MINVERSE(), MMULT() (wmu MOBP() u MYMHOX() — B Excel).
[TocTpouts nuarpammbl ¢ OTOOpaKEHHEM HCXOIHBIX JAaHHBIX U TPapUKOB HHTEPHOJSIHNOHHBIX
(anmpoKCUMHUPYIOMINX ) PYHKIIUH.
B Excel moctpouts rpaguku ¢ moMoIibi0 MHCTpyMeHTa JIuHus mpenoa, BHIBECTH YpaBHEHHS
JIMHUHI TPEH/A HA JuarpaMmax.

2) Py4Hoii cuer.

Tema «Pemenne nuddepeHunaNbHbIX YPABHEHH D)

y" -2. y’ +y= 5.x.e* y(O) =-0.9 y'(O) =-0.583 [O ; 1]

1) Tpebyemble meToAbl:

- MeToA ditnepa NpocTon,

- meTog, dinepa c ycpeaHeHNEM,

- MeTog, ditnepa C LEHTPUPOBAHMEM,

- meTog, dinepa No NpaBoMy Kpato (C NporHo3om Ha Lwar),

2) Peannsaunm MeTon0B B 3/IEKTPOHHOM BMAe: n=5

- Excel (Calc):

v' meTogpl diinepa (NPOCTON, € ycpeaHEeHMEM, C LEHTPUPOBAHMEM, NO NPaBOMY Kpato),
v\ coBmeLLeHHble rpadukn
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- Mathcad:

meToAbl dinepa (NpPocTo, C ycpeAHEHUEM, C LEHTPUPOBAHMEM, MO NPABOMY Kpato),
meTog, PyHre-KyTTta (c nomouibto dpyHKumu rkfixed()),

pelleHne ¢ NoMoLLbio BCTpoeHHoM dyHKUmKn Odesolve(),

coBMeLLeHMEe rpadMKoB.

AN NEANEAN

3) PyyHoi1 cyerT:
BbINoAHUTL 3 Wara meToaamu diniepa (MPocCTbiM, C yCpeHEHUEM, C LEHTPMPOBaHUEM, MO NPaBOMY
Kpato).

Tema «UucjieHHbIE MEeTO/IbI PeLIEHHs OlpeleJIeHHOr0 HHTErpaJia

HuTepBan

IloapiaTerpannruas KIS
A P bynxu WHTETPUPOBAHUS

X

foxis 01

1) Peanu3anuu B anexkrponnom Bune: Excel (Calc), Mathcad.
Yucno pazdouenuii n=10.

Haiiti TouHOE 3HaUEHHE Yepe3 BCTPOCHHBIC ()YHKIIHH:
- o ¢popmyne Horotona-JleitOuuna, ucrnomnn3ys Gpopmyiny nepBoodpazHoOM;
- yepe3 omnpeaeneHHbi uaterpan (B Mathcad);

BbraucnnTs npubiMKeHHbIE 3HAYSHHS ONPEICIICHHOTO HHTETpajia, UCTIONb3Ys:
- METO/JI JICBBIX MPSMOYTOJEHUKOB,
- METOJI MIPABBIX MPSIMOYTOJILHUKOB,
- METOJI IEHTPATBHBIX MPSIMOYTOJILHUKOB,
- METOJI Tpamnemnuu,
- Mmeros CuMIiCOoHa.

BbraucnuTh ommOKy MHTErpUPOBAHUS JUIS KKIOTO METO/IA.

2) PyuHoil cuer: BBIYMCINTH TOYHOE 3HAYCHHUE OMPEICICHHOTO MHTErpajia W MpUOIHKCHHbIC
3HaYeHHs BCEMH 5-10 MeETOJaMH C 4YHCIOM pa3OueHmid N=6, ompenenuts OMMOKU
UHTEIPUPOBAHUA.
[Toctpouts rpaduku J11s1 METOAOB:
- METOJ JIEBBIX IIPSIMOYT'OJIBHUKOB,
- METOJ IIPABBIX MIPSMOYTOJIBHUKOB,
- METOJ LEHTPAJIbHBIX MPAMOYTOJIbHUKOB,
- METOJ TPANELH.

Bonpocsl 1J151 yCTHOTO 0npoca
Tema «UucjeHHbIEe METObI PelIEHUS HEJTUHEHHOT0 YPABHEHH I »
YTo Takoe YMUCIICHHBIC METObI?
Korga npuMeHsII0T YHCI€HHbBIE METOBI?
[lepeuncnure BUIBI YUCIEHHBIX METOJIOB.
UTto Takoe yCIoBUE HA CXOIUMOCTh?
Yrto Takoe ycnoBHe Ha TOUHOCTH?
B kakoM ciydae mHTepBas oTpe3ka [a, b] umeeT XoTst Obl OIMH KOpeHb ypaBHeHus f(X)?
B kxakom cimyuae kopeHb Xo Oy/ieT eTMHCTBEHHBIM?
B uem cymHoCTh 11aroBoro Meroza?
OxapakTepu3yiiTe METO]l TOJIOBUHHOTO JICJICHUSI.
10 Oxapaktepusyiite meron HproToHa.

LCoNoOAEWNE
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11.
12.
13.
14.
15.

KakoBo ycnoBue cxoagumoctu o Mmerony Horotona?

OxapakTepu3ynuTe METOl UTEPALUH.

Kak HaiiTu 5KBUBaJIEHTHYIO ()OPMYITy B METO/I€ UTEPAIIUiA?

KakoBo ycioBr€e CXOIUMOCTU B METOJE UTEpaLid?

Kakoii meTon nmeet Oosiee OBICTPYIO CXOUMOCTh: METOI UTepanuii i merox Hetotona?

Tema «HucjaeHHbIE METOAbI pelIeHUusl CHCTEMBbI JMHEHHBIX aﬂreﬁpanqecmlx ypaBHe}mﬁ»

LN~ wNE

9.

10.

11.
12.
13.
14.
15.

[Tepeuncnure mpuOIM>KEHHBIC U TOUHBIE MeTO b peteHus CJIY.

Uto Takoe ycioBHE Ha CXOAUMOCTh?

UTto Takoe yciioBUE Ha TOYHOCTh?

Uro Takoe npsmoii xon merona ["aycca?

UYro Takoe obpaTHbIil Xoa MeToaa ["aycca?

Kaxkoe ycioBue cXxoquMOCTH B METO/I€ MMPOCTON UTEpaIun?

Kakoe ycinoBue cxogumoctu B meToze 3eiaesns?

Kakue 3HaueHHss MOXKHO 3aJlaTh B KAauyeCTBE HAYAJIbHBIX 3HAYEHUU JUIsI UTEPALIMOHHBIX
METOI0B?

Kakoe ycioBue TOJKHO BBITIOIHUTHCS, YTOOBI 3aKOHYMIICS UTEPAIIMOHHBIN mpoiiecc?

Yto HEOOXOIMMO cenaTh JUIs JOCTHXKCHHS BBIITOJIHUMOCTH PAaBEHCTB CHCTEMBI C OOJBIICH
TOYHOCTBIO?

OcHOBHas uies METO1a UTEPALTH.

OcHoBHas HAcsA METOAa 3CH e,

Kakoii MmeTon utepanuii uinu 3eiaens JoCTUraeT 3aJJaHHyI0 TOYHOCTh ObICTpee U oyemy?
OTauyaercst i BBIYUCICHUE X1 B METOJIE UTEpALNil 1 MeToje 3eitnens?

Kak HaiiTu omIMOKy BHIYHCIICHUHN B UTEPAI[MOHHBIX METO1aX?

Tema «UncjieHHbIe MEeTOAbI PellIeHHsl 3aJa4d aNMPOKCHMAIIMH»

BOoo~NoORWNE

11.

12.

13.

14.

15.

16.
17.

0.

ITonsTne naTepnosAuuy. IloHsATHE ANIPOKCUMALIAH.

Jlia Kakux Lenei UCIoIb3yrTes 3a1a4y allpoOKCUMAaLu?

Merto1 HeonpeaeIeHHBIX KO3 PUITCHTOB.

MeTo HaMMEHbBIINX KBaIpaTOB.

B uem cyTbh unTepnonsuun?

B 4yem cyTh annpokcumanuu?

Kak mocTpouTh annpoKCUMHPYIOIIY0 (MHTEpHONIHUpPYOIy0) GyHKImio B MS Excel?
OOBACHUTD MPUHIUI BHIYUCIIEHUH 110 METOTy HEOIpeIeleHHbIX KO (UIIMEHTOB.
OOBSICHUTD IPUHIINII BHIYKUCIICHUM 110 METOYy HAUMEHBIIIUX KBAJPaTOB.

Kakue annpoxcumupyronye QyHKIMH MOXXHO HOCTPOUTH Yepe3 ONpeeIeHHOE KOJIMYECTBO
TOueK?

Kakue mHTepnonupyromme QyHKIUN MOXHO HOCTPOUTH 4Yepe3 OMpeAeIeHHOE KOJIMYECTBO
TOueK?

Kak oneHUTh KOPPEKTHOCTH IOJIyYEHHOTO OTBETa IPU PEIICHUM 3aJa4d anlpOKCHMalUuu
(uHTEpHONALUM)?

3anucath ypaBHeHHMs s pacuéra koddduuumeHtoB noiaumHoma. M300pa3uth Ha rpaduke
3a/laHHbIe TOUKH U Tpa UK armpoKCUMHUPYIOIIEro MOJIMHOMA.

[TocTaHoBKa 3a/1a4M anmnpoKCUMAIMK MOJIMHOMOM M creneHu QpyHKIUM, 331aHHON Tabmuien
koopauHat N Ttouek (N>2) merogom Haumenbmux kBagparoB (MHK). I'paduueckas
WJUTIOCTpALUs.

Kak 3anmuceiBaeTcsi cyMMa KBaJIpaTOB OTKJIOHEHUHN MpUONMKEHHOW (QYHKIUU OT 3aJaHHBIX
TOueK?

U3 kakoro ycioBus UIIyTcss KOOQHUIIUEHTHI allpOKCUMUPYIOLIEH MpsMoii?

3anummre CUCTEMY JABYX JIMHEHHBIX ypaBHEHUN B CKaSIPHOW U MaTpUYHO-BEKTOPHOH Gopme
JUISL  HaXOXJAEHUS JABYX KoOd(D(QUIMEHTOB ammpoKCUMHPYIOMIEH NpsIMOH IO METOAY
HanMeHbIHX kBajaparoB (MHK) npu 3amannbix koopaunatax N Touek (N>2).
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18. MomxkHbl 11 ObITH paBHbI () 3HAUEHUS OMIMOOK aNPOKCUMALIUN?
19. JlomxHbI 11 OBITH paBHbI ) 3HAUCHUS ONTUOOK MHTEPITOSAIIAN?
20. MoryT 51 3Ha4€HUs OMMOOK aNpPOKCUMALUU UMETh OJMHAKOBBIC 3HAKHU?

Tema «YuciaeHHble MeTOAbI pelIeHUsT OOBIKHOBEHHOro Au(p¢epeHIHATbHOIO
YPaBHeHH s

1. Yro Takoe nuddepenunansuoe ypaBHeHHE?

Uto Ha3bpIBAIOT MOPSAKOM AU(depeHInaIbHOr0 ypaBHEHUsA?

Kakue Buap! muddepeHanbHbIX ypaBHEHHN ObIBAIOT?

Yro Takoe 0ObIKHOBEHHOE AU(depeHnaIbHoe ypaBHEeHHE?

UYro Takoe 3anaya Komm?

Urto ciyxut otBeTOoM npu pemennu O/[Y ananuruuecku?

Uro ciyxut orBeToM npu pemenun OY uucienHo?

Kak cnenarp uncnennoe pemienue AuddepeHnnaibHoro ypaBHeHUs TouHee?

ITepeuncinre OCHOBHBIE YUCIIEHHBIE MeTO bl pemieHus O/1Y.

0. B 4ewm 3akiouaercs MeTo] Diiiepa mpoCcTou?

11. B gem 3akirodaercst METOJ1 Ditsiepa ¢ IICHTpUpPOBaHUEM?

12. B uem 3akitouaetcst MeTOA Ditniepa ¢ ycpeaHeHuem?

13. B uem 3akmouaercst meroa Pynre-Kyrra?

14. Kaxk npusectu ucxognoe O/Y k BuIy, HOIXOAIIEMY AJIs PEIICHUS YUCICHHBIMU METOaMU?
15. Kakwue Bcrpoennbie ¢pynkimn MathCad npenycmorpenst st petenust OY?

HBOo~NO O R~WN

Tema «UucjieHHbIe MEeTOAbI PellIeHUsI ONpPeeJTeHHOT0 HHTerpaja

1.  OOGmwii MpUHIMIT YUCIEHHOTO HHTETPUPOBAHHUS.

2. Kaxk craBuTcs 3a7a4a YUCICHHOTO HHTETPUPOBAHUS?

3. BeiBog ¢dopmynbl Ui BBIYMCICHHS ONPENECICHHOTO HWHTErpajlia METOJIOM  JIEBBIX

IIPSAIMOYTOJIBHUKOB.

4. BoiBox (GopMynabl JUId  BBIYMCIEHUS OIPENEJIEHHOIO0 HHTEerpaja METOJIOM IpaBbIX
IIPSIMOYTOJIBHUKOB.

5. BoBox dopMynbl s BBIYUCIEHHS OIPEIEIIEHHOIO HHTErpaja METOAO0M IeHTPaJbHBIX
MPSIMOYT'OJIBHUKOB.

6. BsiBoa popMyIBI IS BHIYMCIECHUS ONPEACTEHHOTO HHTETpaia METOIOM TPareIHid.

7. Kax BBIUHCIUTH OMPEICIICHHBIN HHTETPal METOIOM JICBBIX MPSMOYTOJTHHUKOB?

8. Kaxk BHIUHCIUTH OMpeIeNeHHbII HHTETPall METOAOM MPABBIX MPSIMOYTOJILHUKOB?

9. Kaxk BBIYHCIUTH ONPEICICHHBIN HHTETPAT METOAOM IIEHTPATBHBIX MPSIMOYTOJILHUKOB?

10. Kaxk BBIUMCIHUTH ONPEEIEHHBIN HHTErpal METOI0OM Tpaneruii?

11. Kak BBIUHMCTUTH OMpPEIEeTICHHBIN HHTETpal MeTO0M mapadoi (Cumrmcona)?

12. Kak cnenaTh YMCI€HHOE 3HAUEHUE WHTETpasia TouHee?

13. Kak BBIYHCIUTH ONpPENCICHHBIA WHTETpal METOJIOM JIEBBIX MPSIMOYTOJHHUKOB C 3aTaHHON
TOYHOCTHIO?

14. Kak BBIYHCITUTEL OTPEICIICHHBI MHTETPaJl METOJIOM MPABBIX MPSIMOYTOJIBHUKOB C 33T aHHON
TOYHOCTEIO?

15. Kak BBIYHCITUTEL ONpEACICHHBIM HHTErPal METOJOM IICHTPAIBHBIX MPSIMOYTOJLHUKOB C
3aJaHHOI TOYHOCTHIO?

IIpuMepHbIe 3a1aHNs VISl CAMOCTOSITEILHBIX Pa00T

Tema «UucjieHHbIE METOABI PeLICHUS HEJUHEHHOr0 yPpaBHEHU»

Pemnte HenuHENHOE ypaBHEHHE 4x%-5x-21=0 Ha uHTepBane ot 2,1 mo 4,1. Onpenenuth
[IarOBBIM METOJIOM C YHMCIIOM pa30MEeHWH N=5 WHTEepBAI M30JISIIUU KOPHS, ONPEIEIUTh KOPEHb
MeTooM HeroroHa ¢ Tounoctero £=0,01.
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Tema «UucjieHHbIe METOAbI PellIEHUS] CHCTEeMbI JIMHEHHBIX aJire0panyecKux ypaBHeHH I »
Pemmites cucremy JIMHEHHBIX  ypaBHEHUM 6X, — 2X, — X3 =—3

METOJIOM IIPOCTOI UTEpaLUH.
Bpyunyto Haiitu 3 utepanuu.
[Monyuurs pemenne B Excel (Calc) ¢ X, = 2%, +5X; = —4
MOMOIIbI0 OOPaTHON MaTPHUIIBL.

3% —9X, +2X%, =4

Tema «UnceHHbIe MeTOAbI PEIICHUs 32Ja4H ANNPOKCUMALNH»
ATNIPOKCUMHUPOBATH TAOIWYHO 33JaHHYIO (DYHKIIMIO TIOJIMHOMOM 2 CTETICHHU.
x1 X2 X3 yl y2 y3
1 3 5 -4 -2 3

Tema «YmuciieHHble MeTOAbI peumieHUs: OOBIKHOBEHHOro aAuddepeHINATBHOTO
YPaBHEHH S

Pemmnte guddepenunanbHoe ypaBHEHHE MOIM(MUIMPOBAHHBIM METOIOM Diilepa C
[EHTPUPOBAHHUEM.

YpaBHeHue HNurepBan HavyajibHble 3HAYEHUS

y"+y'=x"-3x [1;2] y(1)=1 y'(1)=0

Tema «UucjieHHbIe MEeTOAbI PellIEeHUsI ONpPeeJTeHHOT0 HHTEerpaJia
Boluncnure omnpeneneHHbli MHTErpajg METOAOM JIEBBIX MPSAMOYroibHUKOB. (CpaBHHUTE
pe3yNIbTAT CO 3HAYCHUEM, MTOJIYICHHBIM 110 hopMmyiie HetoroHa-JIeliOHmIa.

0,5
[ (¢ +2)dx n=4
0,1

11.2. OneHo4Hble MaTepHuaJibl 1Jisd IPOBECACHUA l'lpOMe)KyTO‘{HOi/i arrecranuu,
He()ﬁXOJII/IMbIe AJIF OIICHKHU 31{31{1/1171, yMeHHﬁ N HABBIKOB U (]/IJ'I]/I) OonbITa ACATCJIbHOCTH

dopma npoBeAeHU MPOMEKYTOUHON aTTECTALMHU 110 TUCIUILINHE:
00s13aTEeNIbHBIM SIBJISIETCS 3a4eT € OLeHKON BO BTOPOM ceMecTpe.

OueHka BBICTaBISETCS MO pe3yjibTaTaM HAKOMMUTENIBHOrO peWTuHra. Jljisi CTyIeHTOB,
BBITIOJTHUBIIHMX Bce TpeOOBaHUS MPOrpaMMebl, 1 HaOpaBmmx 6onee 50 6anaoB 3a TEKYIIYI0 paboTy
3a4eT MPOBOAUTCS B (OPME KOMITBIOTEPHOTO TECTUPOBAHMSL.

KommerotepHas ¢opma cmaum 3adera mo OuseraMm MpernoyiaraeTcs, Kak MpaBHIIO, s
CTY/ICHTOB, HE HaOpaBIIUX HYKHOTO KOJMYEeCTBa OauioB, W I CHA4YM aKaJeMHYECKOM
3aJI0JDKEHHOCTH.

Il cemecTp
IlepeyeHb BOIPOCOB U 3aIaHUi 1JI IOATOTOBKH K 3a4eTy € OLEHKO
1. Pemenue HenMHEHHBIX ypaBHEHUH.
a. OrmpexneneHne HHTEPBATIA U30JSLUN KOPHS IIArOBBIM METOJIOM.
b. MeTox NOJOBUHHOTO AETEHUS.
C. Meron HeroTona.
d. Meroxa nmpocToii UTepaIyH.
e. Merton xopa.
2. Pemenue cuctem JTMHEHHBIX YpaBHEHHM.
a. Meron I'aycca.
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Meroz npocToii uTepaLuu.
Meton 3eiigens.
Marpuunsiii meton (B Calc, Mathcad).

e. Ilouck pemenwuii / Pemarens.
3. AnmpokcuMarusi 1 HHTePIOJISIHS.

a. Annpokcumanusi. MeToa HauMEHBIINX KBaIPaTOB.

b. Hurepnonsius. Meron HeonpeaeneHHbIX KoddduinreHToB. Mero Jlarpamxka.
4. YucieHHOe UHTErpUPOBAHUE.

a. Merox neBbIX TPSIMOYTOJIEHUKOB.

b. Metos mpaBbIx MPSIMOYTOJBLHUKOB.

C. Meroa HEHTPATBHBIX PSIMOYTOJILHUKOB.

d. Mertox Tpameruii.

e. Merox Cumrncona (mapabon).
5. Yucnennsle MeTobI perieHus nuddepeHInanbHbIX ypaBHEHUH.
Mertop Ditnepa.
Moaudukamnus meTona Ditsiepa ¢ HEHTPUPOBAHUEM.
Moaudukarus Meroaa Ditiepa ¢ yepeaHEHUEM.
Monudukanus meroaa Diinepa o npaBoMy Kparo.
B markan Odesolve.

coo

P00 o

IIpumepHbIe 321a4H K 324€Ty C OLEHKOM.

1. Haiity npubamskeHHOe peleHne ypasHeHns X° —5X +6 =0 Ha oTpeske [1.2;2.4]:
OIIPEJICITUTD IIArOBBIM METOIOM MHTEPBAI JIIsl OMCKa KOpHs ¢ marom h= 0.3,
YTOYHMTH 3HaUeHue KOpHsA ¢ ToyHOCThIO 0.01 meronom HeroToHa.

2. Haiftn npuGmimkeHHOE pelenne ypaBHeHns X° —5X +6 =0 Ha oTpeske [1.2;2.4]:
ONPEIeINTh IAroBbIM METOJOM HHTEPBAI JUisl MoucKa KopHs ¢ marom h=0.3
BbinonHUTE ISl YyTOYHEHHS KOpHA 3 MTEpaluyd METOJ0M II0JIOBUHHOIO JIEJICHUS.
Onpenenuts, ¢ KAKOH TOYHOCTBIO MOJIYYEHO PEIICHNE Ha MOCIIEIHEN UTepaliu.

3. Pemmnte cuctemy JIMHEWHBIX YpaBHEHHI —T% +X%, +3%X, =3
MeTO/I0M POCTOH HTepaluHy. _ 2%, — 7%, +3%, = 2

4. Pemute cucremy JMHEHHBIX YpaBHEHMM
MeToI0M 3eiiers. — X = 2%, +6X; =3

S. Pemnths cucreMy JIMHEHWHBIX YpaBHEHUU
meroaoM ['aycca.

6. Pemmnth cucteMy NMHENHBIX YPaBHEHHUU B
Mathcad (Excel) wmeromom oOpatHO#

MaTpHUIIBL.

7. WutepnonupoBarts TaOIMYHO 3aJaHHYIO <1 <2 <3 vl V2 vi
byHKIMIO TOoMMHOMaMU | cTemeHu 1 0 7 '3 '_2 - >
meTtooM Jlarpanxa.

8. WuTeprionupoBarh TaOIMYHO 3aJaHHYIO
(bYHKLMIO, UCTIONB3YS BCE TOYKH, METOJIOM
HEeoTpeAeNeHHBIX KO3 PUIMEHTOB.

9. ANMPOKCUMHUPOBATh TaOJMYHO 3aJaHHYIO
(YHKIMIO TOJTMHOMOM | CTeneHH.

10. ANMPOKCUMHUPOBATh TaOJMYHO 3aJaHHYIO
(YHKIMIO TOJTMHOMOM 2 CTEIIEHHU.

11. BbruncnnTe onpeneneHHbIl MHTErpajl METOAOM IEHTPAIbHBIX MPSMOYTOJIbHUKOB.
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3
j(3x—1)dx n=4
1

12. Bbluucnure  ompeneneHHBI  MHTETpajl  METOJOM  JIEBBIX  IPSIMOYTOJIbHUKOB.
3
j(Sx —1)dx n=4
1

13. Beruucnure OIIPEIECIICHHBIN HUHTETpall METO0M Tpanenun.
3
j(Sx —1)dx n=4
1

14. Beruucnure OIIPEIECIICHHBIN MHTErpai METOA0M Cumricona.
3
j(3x —1)dx n=4
1

15. Pemute auddepennuansHoe ypaBHEHUE
METO0/I0M Diliiepa.

16. Pemmute auddepenimanbHoe ypaBHEHUE y'+y'+2x=0
MOJUGHUIMPOBAHHBIM METOJIOM  Diiepa [0;0.5]
110 TIPABOMY Kparo. y(0)=0

17. Pemmnts muddepeHnman-Hoe  ypaBHEHHE y'(0)=1
MOIU(UIIMPOBAHHBIM METOAOM Jiiepa ¢ n=5

[EHTPUPOBAHHUEM.
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Ipumep 6maera (11 cemectp)

IKAMEHATTHOHHBIN EILIET M

1. Pemmre BemmEsiHOoe vpzeHeEme Jx'-Iv-8=(

H2 mETepEate of 1.2 zo 21,7. Onperemws

IIErOERDM METOIOM ¢ THCION pasOHerl n=) HETePEAT HIOIAINH KOpHS, ONPEIeIHTE KOPEHE
METOI0M JeleHHR OTPeska Doneaas ¢ TourecTees £=0,1 (Calc).

2. HafftTH  ToUEOE — pEIOSHNE  CHCTEME

TTHHEHHRK

vpaemermi B Mathead

Pyueemg coeToM DOTVEETD PEIISHES METOIOM MpoCcTol HISPRIDD © TOUECCTBED £=0,3.

[6x, +2x, =16
{2y, —3x,4+x,=-3
L, = 3x, +4x, =0

3. ATMpORCHMEDOESTE TaOMNTEO STSEEVED OVERIDED DOTHEOMOM | CTENSHE MeTOJOM
HapMeHRIDD KE2IpaTeE (Mathead).

xl o x| vl | ¥2 v3

] 2 3 1] -2 -3
4. Pemute ambdepermmanemos vpaerasme ) —3) = 2r 41 metozom Hinepa ma merepeans [0.2;0.8]

cmarou (.2 mpraswaneees vemosre V(0.2 =1 p(02) =0.(Cale)

ae. ragedpoii

i 202 r

SrIaveamop

TecTbl 11 HTOrOBOI0 TECTUPOBAHMSA (IIPUMEPHI):

Il cemecTp
Ne | Bompoc OTBer
1. | Ilpu ucronb30BaHMK HIATOBOTO METOJA IIPU PEIIEHUH | ®  YTOYHEHHBIA MHTEPBAJ, COAEPKAIUN KOPEHD
HEJIMHEITHOTO YpaBHEHHsI PE3yIbTaTOM SBISETCS: ypaBHEHHUsI
e  JIBa KOPHs ypaBHEHMs, BXOAAIINE B 3TOT UHTEPBAI
e rpaduk pynkimu F(X), KOTOpas CTOUT B JieBOI
4acTH ypaBHEHUS
®  OIMH KOPEHb yPaBHEHHS, IOIyYECHHBIN C 3aJJaHHON
TOYHOCTBIO
e 3naueHus pynkimu F(X) ¢ pa3sHBIMH 3HAKAMH
2. | BoiObepute MeTO/BI YTOYHEHUsI KOPHS HEIMHEHHOro |e  mMeTton HproToHA
YPaBHEHUS: e wmerton CumricoHna
®  IIIarOBBIN METOJ
e  METO/J IOJIOBHHHOTO JIeNICHUS
e  METOJI IPOCTON UTepanuu
3. | UrepaunonHsle  (GOpMyNnbl  pEmIEHHS  CHUCTEMBI e MeTOMA Dilnepa

JIMHENHBIX YpaBHEHHH KAaKOro MeTOJa MpeCTaBJIEHbI
HHXKE?

i i i
by — (a12x3 + ag3x3 + agaxy)

xit
i+1 4 i
it = by — (az1%1"" + Gp3x5 + AzqXy )
1l =
i+1 i+1 L
iv1 b3 = (Az1x1" "+ agoX5 " + AzaXy)
X3 =
a3z
i+1 i+1 i+1
Yt — by — (G411 + Qgpx3" " + Qg3x3" ")
1=

(4o

Mmerona HeroroHa

METOa IPOCTOH UTepaIiu
merona Pynre — Kyrra
MeToja 3enaeis

[TonHbIH (OHI OICHOYHBIX CPEACTB JUIS HPOBEACHUS MPOMEKYTOYHON aTTecTalud B (opme
KOMIIBIOTCPHOT'O TCCTHPOBAHUA Pa3MCUICH B Oanke BOIIPOCOB JAHHOT'O KypCa AUCHOUIIIIMHBI B
CIO eLearning Server 4G SUOC HI'TY.

35




		2026-01-19T12:24:48+0300
	Ивашкин Евгений Геннадьевич




