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1. HEJIM U 3AIJAYU OCBOEHMUSA JUCHHUILIMHBI
1.1. Heabio (mejasiMu) 0CBOEHHSI AUCHUIIJIMHBI SIBJISETCS:

— o0ydeHHE WHCIIOJIB30BAaHHIO, OOOOIICHHWI0O W aHanu3y MWHPOPMALMU JJs  peIIeHUs
npodeccHoHaIBHBIX 33/1ad,

—  O3HAKOMJICHHE C OCHOBAMH COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJOTHM, TCHICHIIUSIMH
WX pa3BUTHSA,

—  oOydueHue MPUHIUIIAM IOCTPOCHHS MH()OPMAINMOHHBIX MOJEINEH, MPOBEICHUIO aHAIN3a
MOJTyYEHHBIX PE3yIbTaTOB,

—  NpUOOpPETeHHWE HABBIKOB AJITOPUTMHU3AIMU M TMPOTPAMMHUPOBAHUS B MAaTEMAaTHYECKHX
nakeTax,

—  O3HAaKOMJICHHE C OCHOBHBIMH WH(OPMAIIMOHHBIMH TEXHOJIOTHSIMH, HEOOXOAMMBIMU IS
pemieHuss TPOo(EeCCHOHANBHBIX 337a4, W3YYCHHE METOJIOB M CIIOCOOOB TONydYEHHUS,
XpaHEeHHs U TIepepadoTKu nHOpMAaIUn

—  TPHUMEHEHHE COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTUH M KOMIBIOTEPHON TEXHUKU B
po¢eCCUOHAIBHON JCATEIBHOCTH.

B kypce wu3y4aroTCsl OCHOBHBIC TEPMUHBI W TOHSATHS HHPOPMATHKH, TEXHHYECKHUE U
MIpOrpaMMHBIE CPEICTBA peain3alii WH()OPMAIMOHHBIX IIPOIIECCOB, XpaHEHHE U 00paboTKa
TEKCTOBOW W YHUCIOBON HMH(OpManmu, MOHATHE HWH(DOPMAIMOHHOW TEXHOJIOTHU, MPUHITUIIBI
AITOPUTMHU3AIMH U IPOTPAMMHUPOBAHUS, METOBI 3aIIUTH HH(OPMAITUH

1.2. 3agauu ocBOeHHS M CHUILIHHDI:

[TonmyuyeHne W HCMONB30BAHME HABBHIKOB PA0OTHI C TEXHUYECKHMMH W MPOrPaMMHBIMH
CpeICTBAMU I pealiu3alid WH(POPMAIMOHHBIX IPOIIECCOB, MOJYYCHHE HABBIKOB 00paOOTKU
TEKCTOBOM M YHCIIOBOM HMH(OpMAaIlUK, HABBIKOB MCIIOJIb30BAHHE MATEMATHYCCKUX IMAKETOB IS
aHaJIM3a JKCICPUMEHTAILHBIX W WCCIEOBATEILCKAX JIAHHBIX, 3HAHUEC TPABOBBIX ACIEKTOB
WCIIOJIb30BaHUS IPOTPAMMHBIX CPEJICTB M METOJIOB 3alIUTHl HHPOPMAIUH.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJBLHOM
NPOI'PAMMDBI

VYyeOnas aucuuninuHa «HdopMaTrka» BKIOYEHA B 00s13aTENIbHBIN NepeueHb
JTUCITUILIIMH 00s3aTeTbHON YacTu 00pa30oBaTeNbHOM MPOrpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBJaeHHOCTH (rpoduis). JJuciuumnianHa peaqn3yeTcs B COOTBETCTBUM C TPEOOBAHUSIMU
®I'OC, OII BO u VII, no nanpasnenuto noarotrosku 15.03.05 Koncrpykropcko-
TEXHOJIOTHYECKOe 00ecrieueHne MalllMHOCTPOUTEIbHBIX MPOU3BOACTB. uciumimna 6asupyercs
Ha CIEAYIOIUX TUCIUIUINHAX: MaTeMaTUKa (OCHOBBI alreOpbl, FTEOMETPHH, TPUTOHOMETPHH,
Havaya aHajau3a), uHpopMaTruka (OCHOBBI pabOTHI B omneparioHHoi cructeme Windows, ocHOBBI
pabotsl ¢ makerom Microsoft Office, ocHoBsl anropuT™u3sain) B 00béMe Kypca cpeaHei
TITKOJTBI.

Pesynbrartel 00y4deHHS, MONYYEHHbIE TPU OCBOCHUU IUCIMILTUHBI, HEOOXOIUMBI MPH
U3YyYeHUH IUCHUTUIMHBI «OCHOBBI HAYYHBIX HMCCIEIOBAHWUN» W TPHU IOATOTOBKE K MPOLEAYpPE
3aIIUTHI U 3alIUTE BHITYCKHOW KBAU(DUKAIIMOHHONW PabOTHI.

3. KOMIIETEHLOUU OBYYAIOUIETI'OCS, DOPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA INCHUITJIMHBI

Tab6auna 1- DopMupoBaHrue KOMNETEHINN AUCIUTIIIMHAM

HaumeHnoBanue aucuuIuinH, GopMupyromux Cemectpbl, pOPMUPOBAHUS AUCIUTITUHBI
KOMIETEHIIMI0 COBMECTHO

Koo xomnemenyuu OIIK-6 1 2 3 |4 5 6 7 8

Wndopmaruka v v

OCHOBBI HAYYHBIX HCCIEJOBAaHUN 4

[TonroroBka k npoueaype 3aluThl U 3allnuTa v
BBIMYCKHON KBaJTM(UKAMOHHON padOThI




IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIIbTATAMU OCBOEHMUS OIl1

Tabauua 2- [lepedyens mIaHUPyEMBIX PE3YJIHTATOB O0YUEHHUS 110 JUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU PE3YJIbTaTaMU OCBOCHHUS

Kon u Kon u Ilnanupyemblie pe3yibTaTbl 00y4eHHUS MO JUCHHIIAHE OueHo4YHbIE CPEACTBA
HAMMEHOBaHUE | HAMMEHOBaHHe Tekymero IMpomeskyToUHOM
KOMIIETEHIIUM | MHAUKATOpA KOHTPOJISA arTecTaunu
AOCTUKEHM S
KOMIIeTEHIIUH
OIIK-6. Criocoben | MOIIK-6.1. Ucnons3yet | 3HaTh: Ymerb: Baaners: BapuanTsr bunets! muis
HCIIOJIB30BaTh COBPEMEHHBIE - METOJBI ITOIYyYEHH, cobupaTh, 00padaTeIBaTh, MIPOTPaMMHOM peanm3anueil | 1abopaTopHBIX 3K3aMeHa, Bompockl
COBPEMEHHBIE nH(popMannOHHbIE XpaHeHus1, 06paboTKH aHAJIM3UPOBATEL U aJITOPUTMOB IIPH PEIICHUU pabor, JUIA IOATOTOBKHU
I/IH(I)OpMaLII/IOHHbIe TEXHOJIOT'UU IIPpHU W aHaJin3a CUCTEMATHU3UPOBATH HAYYHO- 3aJ1a4, CaMocToATEIbLHBIE
TEXHOJIOTUH, peueHun uHpopmanumy; TEXHHUYECKYIO HHpOpMAIIUIO - peasn3anMel peleHus paboTsl,
MPHUKIaJHEIE npodecCHOHANBHBIX - IOHATHS, MIpH PELICHUH 3a1a4 B TUIIOBOM 3a/1a4U Pa3HbIMHU Bompocs! st
NIpOTrpaMMHBIE 3aza4 OIIPENEIICHNUS, obnacti croco0amu, yMEeHHUEM YCTHOTO OIpoca
CpCacCTBa 1npu TCPMUHBI, BUbI MAaIIUHOCTPOUTEIILHOI'O 000CHOBBIBATH BEPHOCTH TecThl MO TeMam
peleHnu 3agaqy ANTOPUTMOB U CTIOCOOBI | TIPOWU3BOJICTBA; peueHus. (110 BompocoB)

npodeccHoHaIBEHOM
JIESITEIIEHOCTH

HUX pcain3alunu,
THIIOBBIC 3a/la4H Ha
Ppa3HbIC BUABL

- OOpCaACIATh BUA aJlrOpUTMa
IIpy pCIICHUU 3a1a4H,
PCAIN30BbIBATH AJITOPUTMBI

ANTOPUTMOB. TIPY pEIICHUH 3aa9H, PeIaTh
TUTIOBEIC 33]]a49H.

HOIIK-6.2. Ucnonb3yeT | 3HATh: Ymern: Baaners:

COBPEMEHHBIC - IIOHATHA, - OIpeacCIATbL METOJ - CTaHJAAPTHBIMU

MIpOTpaMMHEIE OTIpeieIIeHus, TIONYYCHUS pEIICHUS 3a1a9H, MPOTPaMMHBIMH

MIPOAYKTHI IPH TEPMUHBI YACITCHHBIX OOBSCHUTH MPUHIUT PabOTHI CpencTBaMu,

peleHnH METOJOB, YUCIICHHEIC METOJIOB PEIICHUS 3a/1a4H, COBPEMECHHBIMU

po¢heCCHOHATHHBIX METOZBI U UX BUJEI, pemaTh THIOBEIC 3aJa4H. HHPOPMAIUOHHBIMA

3amad TUTIOBEIC 3a]1a4H; TEXHOJIOTUSIMH B 00JIaCTH

- COBpEMEHHBIE
MHPOPMALMOHHBIE
TEXHOJIOTHH TIPH
pemeHny 33134 B
obnactu
MAaIIHHOCTPOHUTEIHHOTO
MPOU3BOJICTBA.

MAaITMHOCTPOUTEILHOTO
MIPOU3BOJICTBA;

- OCHOBHBIMH
TpebOBaHUIMU
HHPOPMATMOHHON
0e30MacHOCTH B 00JIaCTH
MAaIIAHOCTPOUTEIHHOTO
MIPOU3BOJICTBA.




4. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmiast TpyA0EMKOCTh TUCHMIUIMHBI cOCTaBiseT 8 3ay.en./ 288 4acoB, pacnpenesieHue 4acoB

10 BUJaM pabOT ceMecTpaMm MpeCcTaBIeHo B Tabuie 3.

Tabauna 3 PacnipeneneHue Tpya10éMKOCTH TUCIUILIAHBI IO BHIaM padoT MO ceMecTpam

TpynoémkocThb B yac

Bup yueOHoii padoTbl Bcero B 1.4. mo cemecrpam
Jac. lcem | 2 ceM
®opmaT U3yyeHus TMCHUTIMHBI C UCIIOJIb30BAaHUEM JIEMEHTOB

AIIEKTPOHHOT0 00yUeHUs

OO0mas Tpy10éMKOCTh TUCIUTUINHBI TI0 Y4eOHOMY IJIaHy 288 144 144
1. KonrakTHas pa6ora: 110 55 55
1.1.AynuTopHasi paboTa, B TOM 4HcJIe: 102 51 51
34 17 17

3aHATHSA JeKIHOHHOTO TUMa (JI)

nabopatopusie pabotsl (JIP) 68 34 34
1.2.BHeayquTOpHAsi, B TOM YHCJIe 8 4 4
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU 10 TUCIUTUIMHE 4 2 2
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 4 2 2
2. CamocTosiTesabHasi padora (CPC) 106 53 53
CaMOCTOSITENIbHOE ~ HW3YYEHHE  paslelioB,  CaMOIOATOTOBKA

(mpopaboTka W TOBTOPEHHE JICKIIMOHHOTO Marepuaisa | 106 53 53

MaTtepuaja Y4eOHMKOB M Y4eOHbIX NOCOOMH, MHOArOTOBKAa K
712a00paTOPHBIM U PAKTUIECKUM 3aHSATHSIM, KOJUIOKBUYM U T.1I.)

IToaroroBka K sk3amMeHy (KOHTPOJIb) 72 36 36




4.2. Coaep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM
Tabauua 4 - Copepxxanue JUCIHUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

IInannpyemsie Buael yueOHoli padoThl
(pe3yabTaThl KonrakTHas HanveHoBanme HaumeHoBaHU
KOHTPOJIUPYeMBbI pa6ora g8 Peanusanus e
E = HCIO0JIb3yeMBIX
e) ° ° 2z o B paMKax paspaboTanHo
OCBOCHHSI: - g 22 |28 QE E g Bux CPC AKTHBHBIX 0 |y ekl ro
alMeHOBaHHUE Pa3/1e0B, TEM - n HHTEPAKTHBHBIX
ko1 YK; OIIK; pa i % =7 |8 = 250 A P NOATOTOBKH | DJIEKTPOHHOI0
= ElE TR E & o0pa3oBaTe/ibHbI
K = = == 3 a S X (TpPyAOEeMKOCTh Kypca
S
1 HH/IAKATOPbI Z g8 |28/ 587 TeXHONOIHL B yacax) (TpyIOEMKOCTB
S = &
JOCTHKEHHUSI = ® S |=n. 33 & B 4acax)
KOMIIeTeH M =
1 cemecTp
OIIK 6 Paznen 1. [IpuknagHoe mporpaMMHoe oOecriedeHre MepcoHaIbHOr0 KOMIBIOTEPA
Tema 1.1. Tekcrossrit mpoteccop MS Word (OO 05 05 |MOATOTOBKA K JeKUHAM JIEKIUS-00bACHEHHE
Writer) ' ' 6.1.1 (c. 96-113) | c yacTHYHBIM
Tema 1.2. Tabnuunsiii npoueccop MS Excel (OO 05 0.5 [IpUBJICYCHICM
Calc) ) ) (hopMBI TUCKyCccHH,
= Gecensl
Tema 1.3. [laker MaTeMaTUYECKUX BBIYUCICHUI
1 1
Mathcad
JlaGopaTopHas padota Nel. BeimonneHre 00mmx 6.3.6 (c. 1-6); Brinonuenue
3ananuil no teme «l[IpukinaaHoe nporpaMmMHoe 2 1 HHAUBUIyaIIbHBIX
o0ecrieyeHre TIePCOHAFHOTO KOMITBIOTEPa 3ajianny, samuTa
JLD.
Hroro no 1 pazneny 2 2 3
Pa3gen 2. OCHOBBI aITOPUTMH3AIMHN U ITPOTPAMMHUPOBAHUS
OTIK -6 Tema 2.1. [Tonsatue anropurma. Buasl anropurmos, 05 05 |TOAroTOBKA K IeKuuiM JEKIHsI-00BACHEHNE
CIIOCOOBI 3aIUCH ' ' 6.2.2 (c. 5-20); C YaCTHIHBIM
Tema 2.2. I'padudeckas peanu3sainus aiIrOPUTMOB 0,5 0,5 6.1.1 (¢. 79-90) TIPUBJICUCHUEM
OPMBI JTUCKYCCHHU
Tema 2.3. OCHOBHBIE OIIEpaTOPHI S3BIKA 1 1 g)ecium JHCKYCCHH,
nporpammupoBanust. CTpyKTypa NporpamMMal.
JlaGopaTopHas pa6ota Ne2. BrimmonHeHHe 00X oArotoska K JIP
3a1aHuil o TeMe «OCHOBBI aJITOPUTMHU3ALMH 1 2 2 6.3.6 (c. 1-8)
POrpaMMHPOBAHUS»
Hroro no 2 paspeny 2 2 4
Pa3gen 3. JIuneliHbli 1 pa3BETBISIONIMNCS alITOPUTMBI
Tema 3.1. Jluneitnsiii anroput™. ['paduueckas u 05 05 HOArOTOBKA K JekiusiM | [IpoGiemuast
[POrpaMMHAs PeaU3alysl IMHEHHOTO AropuT™ma. ' ’ 6.1.1(c. 5-30);6.2.2 (c.8- | mexums, ¢
Tema 3.2. [TocTaHOBKA TUIIOBBIX 33134 C 20; 62-90) NPHUBJICHCHIEM
0,5 0,5 JIACKYCCHH

pasBeTBIsIoIMMHuCs anropurmamu. ['paduueckast u




IInannpyemsie

Buael yueOHol padoThl

(pe3yJbTaThl KonrakTHas H HaunmeHoBanu
KOHTPOJIUPYeMBbI padora g8 ANMEHOBAHME Peanusanus e
e) ZE o HCTOb3y eMbIX B PAMKAaXx a3paGoTaHHo
@ @ = p pasp
OCBOCHHSI: - g 22 |28 QE E g Bun CP AKTHBHBIX 0 | o ek ro
xox VK; OIIK; anMEHOBaHHe pPa3/JeoB, TeM = g S = 5 B é un CPC HMHTEePaKTHBHBIX OO | BT
NK = SZ |EE| =& 00pasoBaTebHbl (Tpy/10eMKOCTD Kypca
= |85 |EE|gEC x = L
U HHIAMKATOPBI Z gS 2 = =8 = E— B Yacax) (TpymoemkocTh
)IOCTI/l)I(eHI/lﬂ“ = ‘g a é- SO & B qacax)
KOMIeTeHIU
MporpaMMHasl pealn3aliy pa3BeTBISIONINXCS
JITOPUTMOB B 33/1a4aX.
Tema 3.3. Bnoxxennble BeTBieHus. ' papudeckas u
NporpaMMHasl pealn3alliy B 3ajJa4ax ¢ BIOXKEeHHbIMH | 1 1
BETBJICHUSIMH.
JlabopaTopnasi pabora Ne3. BrinonHeHue noaroroska k JIP Beinonuenue
MHIMBHIyaIbHBIX 3a1aHAH 1a60paTopHOi pabOoTEI 5 5 6.3.2 (c. 4-11); MHUBHYalIbHbIX
«JIMHEHHBIN U Pa3BETBISIONIUIACS aJITOPUTMBI. 6.3.7 (c.3-8) 3a/1aHuH, 3auTa
3amuTa 1a00paToOpHOH pabOTHI. JLp-
Hroro mo 3 pa3nery 2 6 8
Pasnea 4. Luxnuueckuii anroputm
Tema 4.1. [ToHATHE IUKINYIECKOTO aJITOPUTMA. IOJATOTOBKA K JeKuuaMm | Jlexmus ¢
[IpuHLUNBl BeYKCIeHUH B mukie. [locTaHOBKA 6.2.2 (c1.228-265) 3aIUIaHUPOBAHHBIMH
TUIOBBIX 33/1a4 HA [IUKJINYECKUE aJITOPUTMEI. 1 1 ombKamH,
I'paduyeckas U IPOrpaMMHAs pealu3aluy TIeKIIHA-00BACHEHHE
IIMKJIMYECKOTO JITOPUTMA B 337a4ax ;g%?;ﬁi"??ﬂn
Tema 4.2. Broxxennsie nukibl. ['padpudeckas u 665;%1 Y ’
OIIK-6 MpOrpaMMHasl peann3anis 3a/1a4d C BIOKCHHBIMHU 2 2
IIUKJIAMHA
Tema 4.3. [lonp30BaTebCKUe QYHKITUH.
I'padmaeckas n mporpaMMHas peanu3aus 1 1
QJITOPUTMOB C NOJIb30BATEIbCKUMH (YHKIHSIMH B
3aJja4ax Ha [UKIIbI
JladopaTopHasi pabota Ne4. BeinonHeHue moaroToBka K JIP Brimonnenne
VHIMBHIyalbHBIX 3a1aHAH 1a6opaToOpHOi paGoTEI 10 10 6.3.2 (c. 12-20); HHJMBHAYa/IbHBIX
«L{MK/ITMYECKHI AIrOPHTM» 6.3.6 (c. 9-11); 3a[aHuii, 3ammura
3amura 1a60paTOpHOI PabOTEI. 6.3.7 (c. 9-24) L.
HToro no 4 pazneny 4 10 14
OIIK-6 Pa3nen 5. OnrHOMEpHBIE U TByMEPHBIE MAaCCHBEI
Tema 5.1. Onpenenenue, BUABI MaCCUBOB. 2 ’ NOAroToBKa K jiekiusaMm | [poGiuemuas
I'paduueckas v nporpaMMHasi peaJiu3ainm B 6.2.2 (c. 285-320) JIeKIH, C




IInannpyemsie Buael yueOHol padoThl
(pe3yJbTaThl KonrakTHas H HaunmeHoBanu
KOHTPOJIUPYeMBbI padora g8 ANMEHOBAHME Peanusanus e
e) ° © ZE o HCTOABL3YEMBIX B paMKax paspaboTanHo
OCBOEHUS: H e E 2 g8 aE E z B P AKTHBHBIX 1 IIpakTHyeckoi ro
xon YK; OTIK; auMeHOBaHUe Pa3/ieioB, TeM = 3 SR g C é ux CPC I/lﬁl-[TepaKTI/IBHbIX TGOS | S
K E [é é E E § g 5 0 meB;TeﬂbHM (TpynoemMKocTh Kypca
U MHIUKATOPBI Z S 2= =S = - B Yacax) (TpymoemkocTh
)Iocnmcemm“ = é 2, é- 8O a B yacax)
KOMIIETEH Uit
3a7auax Ha OMHOMEPHBIC MACCUBBI IPHUBJICYCHHEM
Tema 5.2. daiinoBbie TOTOKH. Peanu3aiiust paboThI ¢ 1 ’ 3 AHCKYCCHH
(aiinamMu B 331a4aX Ha MaCCHBEI
Tema 5.3. I'paduueckas u nporpaMmHas 3 3
peali3aliy B 33/1a4ax Ha ABYMEPHbBIC MACCHUBBI
JlabopaTopHasi padora NeS. BeinonHenue HOAroTOBKa K JIP Brinonuenue
MHIMBHIyaIbHBIX 3a1aHAH 1a60paTopHO pabOoTEI 1 1 6.3.2 (c. 21-25)5 HHMBHAYaIbHBIX
«OMHOMEpHBIE U IBYMEPHBIE MACCHBBI» 6.3.6 (c. 12-19); 3aiaHuy, saluTa
3amuta 1a00paTopHOH pabOTHI 6.3.7 (c. 25-36) ILP-
Hroro no 5 pazaeny 6 14 20
Pa3nen 6. ndopmarrionnas 6€30macHOCTb
Tema 6.1. OcHoBbI nH(pOpManmoHHO 6e30macHocTn | 0,5 2 TMOJITOTOBKA K JIEKIHUAM | JIEKIHsA-00bACHEHHUE
OIIK-6 Tema 6.2. 3ammra rocyaapCTBEHHON TaiHBI 0,5 2 662291 (()C(gllg))-%) SIaCTI/I‘IHLIM
6.2.11 (c.4-13) NPUBICYCHHEM
(hopMBI TUCKyCCHH,
Oecebl
Hroro no 6 pazaeny 1 4
HUTOTI'O 3A 1 CEMECTP 17 34 53
2 cemecTp
Pa3gen 7. UncneHHbIe METOIBI PELICHHS CUCTEMBI JIMHEHHBIX alreOpanyecKux
ypaBHEHUU
Tema 7.1. Metonsl peutennst CJIY: [ToctranoBka 05 05 |TOATOTOBKA K JIEKIHAM [IpoGemMHast IEKIHs
3ajaun. [IpsMble U UTEPAIHOHHBIE METOBL. ' ' 6.1.4 (c. 27-36) C TIPHBJICYCHUEM
Tema 7.2. Peanuzanus ajJropuTMOB PeIIEHHUs topmbt mickycenn,
° 15 15 Gecebl
OIIK-6 CHCTEM JIMHEHHBIX ypaBHEHHE
JladopaTopnasi pabota Ne 7. Beimonnenue moaroToBka K JIP Brimonnenne
VHMBUyallbHbIX 3a1aHUil J1a60paTOpHOI paboThI 6.3.3 (c. 7-9); MHIMBUYa/TbHBIX
«YuciieHHbIE METO/IbI PEIICHUS CUCTEM 6 6 6.3.8 (c. 27-30) 3a[aHUH, 3aKTa

anredpanvyecKux JIMHEHHBIX YpaBHEHUI»
3amuTa 1abopaTopHOi paboThl

.




IInannpyemsie Buael yueOHol padoThl
(pe3yJbTaThl KonrakTHas H HaunmeHoBanu
KOHTPOJIUPYeMBbI padora g8 ANMEHOBAHME Peanusanus e
e) ZE o HCTOb3y eMbIX B paMKax a3paGoTaHHo
o @ = p pa3p
OCBOEHMsI: H g 23 |8 GE E & Bux CP AKTHBHBIXH |y eTiaeckoi ro
xon VK; OIK; anMEHOBAaHHE Pa3JeJIOB, TEM = g 5 > = 5 B G« uag CPC MHTEPAKTHBHBIX i —— J1eKTPOHHOTO
K = =3 |EElS5=/ QLIS (TPY10€MKOCTH Kypca
= EN= EE|2EQ < Py YP
U HHAMKATOPbI % Se < = = S ~ N — B 4acax) (TpyIO0EMKOCTh
)Iocnmcemm“ = é 2, é- 8O a B yacax)
KOMIeTeHIU
Hroro no 7 pazaeny 2 6 | | 8
Pa3znen 8. UncneHHble METO/IbI pEIICHUS] HEIMHEHHOTO YpaBHEHHUS
Tema 8.1. MeTop! pelieHus] HEMUHEHOTO MOAroTOBKa K JekiusM | [IpoGiemHast iekims
ypasHenus: [loctanoska 3anauu. Illaroselii MmeTon ) ) 6.1.4 (c.14-23) C NIPUBJICYCHHEM
OTJeNICHNSI KOpHEH. Y TOYHEHUEe KOPHS YHCIICHHBIMU dopwmbr muckycenn,
METOJIAMH. Gecentr
OIK-6 Tema 8;2. Peanusanust METOn0B peLICHUs 2 2
HEJIMHEIHOro ypaBHEHHUs
JlabopaTopnasi pabora Ne 8. Beimonnenue noaroroska k JIP Beinonuenue
WHIMBHIyaIbHBIX 3aJ1aHANH 1a00PaTOPHON paGoThI 6.3.3 (c. 5-6); MH/IMBHyaJIbHBIX
«YucaeHHbIe METO/IBI PEIICHUSI HETMHEHHBIX 8 9 6.3.8 (c. 18-19) 3a7aHui, 3auTa
ypaBHEHUIT». Lp.
3amura 1a60paTopHON paboTHI
HToro no 8 pazneny 4 8 13
Pa3gen 9. UncneHHbIe METOABI PEIICHHS 3a]ja4 alllIPOKCUMAIIUN
Tema 9.1. 3amaua UHTEPIOJISALNN, METOIBI MOATOTOBKA K JieKiusaM | [TpoGiieMHast JIeKiust
pentenus. Peanusanus 4icieHHBIX METOIOB 2 2 6.1.4 (c. 44-67) C TIPUBJICYCHUEM
pelieHns 3aga4uu HHTEPIIOJISLIUNA (bopmebI uCKycCHH,
Tema 9.2. 3a1aua aNIPOKCHMAIMH, METOIBI Gecebt
OIK-6 peuienust. Peanuzanys 4YucieHHbIX METOIOB 2 2
pelieHust 3a1a41 anmpoKCUMaIuH
JladopaTopnasi pabota Ne 9. Beimonnenue moarotoBka K JIP Brimonnenune
MHIMBHIyalbHbIX 3a1aHuH 1a60paTopHO paboTEI 6.3.3 (c. 9-10); MHJIMBHyalIbHbIX
«YwuCcIeHHBIC METO/IBI PEIICHS 33124 10 11 6.3.8 (c. 22-24) 3a/1aHuiA, 3anTa
MHTEPIOJISLUY U allIPOKCUMALIIH». P
3amuTa 1abopaTopHOi paboThl
Hroro no 9 pasneny 4 10 15
Pa3gen 10. YucneHHbIE METOIBI pEIIEHNUS] OOBIKHOBEHHOTO An((epeHIINaTbHOTO
OIIK-6 ypaBHEHHUsI

Tema 10.1. [TocTaHOBKa 3a/1a4U TIPH YUCTICHHOM
pemennu OJ1Y. Yucnennsle metoanl pemenus OJY

IIOATOTOBKA K JICKOUAM
6.1.4 (c.69-70;

[Ipobnemuas exkuus
C TIPUBIICYCHAEM
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IInannpyemsie Buael yueOHol padoThl
(pe3yJbTaThl KonrakTHas HaunmeHoBanu
KOHTPOJIUpPYeMBbI pabora g8 BN OIIIIC Peanuzanus e
= HCIIOJIb3yeMBIX
e) @ ° 2E g AKTHBHLIX 1 B paMKax pa3paGoTaHHO
OCBOCHMSL: HaumeHnoBaHue pazaenos, Tem g E g Z g e Bun CPC HMHTEePaKTHBHBIX Tpaxritecroii ro
ko1 YK; OIIK; pasa ’ N e ’: o = 556 A p MOJArOTOBKH DJIeKTPOHHOI0
K = = FE|lE & o0pa3oBaTe/ibHbI
= s = =EE| S EC (TpyA0eMKOCTb Kypca
M HHIHKATOPBI g |28 |EE|s&= X B 4acax) (TpYAOEMKOCTb
) S = SE| 8 & TeXHOJIOTu i
)Iocnmcemm“ = é 2, é- 8O a B yacax)
KOMITETeHIA I
Tema 10.2. Peanuzanus 4icIeHHBIX METOIOB 2 ’ 94-108) (hOpMBI IUCKYCCHH,
pemmenus OJ1Y Oecenbl
JladopaTopnas pa6ora Ne 10. Brinosnnenue noaroroska k JIP Brinonuenue
VHIMBU/yallbHBIX 3a/IaHHi 1ab0paTopHoii paboThl 6.3.3 (c. 22-24); MHMBHYaTbHBIX
«YuCIeHHBIC METO/IbI PEIICHHSI OOBIKHOBEHHOT'O 6 6 6.3.8 (c.20-21) 3a[aHUH, 3a1KTa
T pepeHINATEHOTO YPAaBHCHH» P
3amuTa 1a00paTopHON pabOTHI
Hroro no 10 pazneny 4 6 10
Pasnea 11. YUncneHHble METOBI PELLICHUS ONPENEIEHHOIO HHTErpaia
Tema 11.1. IToctanoBka 3amaun. UncneHnnie 2 9 MOArOTOBKA K JiekiusaM | [IpoGiieMHast JIeKiust
METO/IbI PEIEHHS ONPEIETICHHOTO HHTErpana. 6.1.4 (c. 71-92) C IIPHUBJICYCHACM
Tema 11.2. Peanu3zanus 4uCICHHBIX METOIOB 1 1 geoil\;‘; AUCKyCCu,
peIleHHs OTIPEICIICHHOT0 HHTErpaia
OIIK-6 JlaGopaTopHuas padora Ne 11. Beinosaenue noaroroka K JIP BblnosHeHue
VIH/IMBU/yallbHbIX 3a/1aHHi 1a00paTopHOii paboThl 6.3.3 (c. 10-12); VHTMBHTYATbHBIX
«HucIIeHHBIE METOIBI PEIIEHUS OTIPEIEIEHHOTO 4 4 6.3.8 (c. 17) 3a1aHuii, 3amura
HHTETpaa» P
3amuTa 1a00paTopHOH pabOTHI
Hroro nmo 11 pasgeny 3 4 7
HUTOI'O 3A 2 CEMECTP 17 34 53
HUTOI'O no fucHumninHe 34 68 106
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5. TEKYIIIUM KOHTPOJIb YCOEBAEMOCTH U TIPOMEXKYTOUYHASI ATTECTAIIMSA 11O UTOI'AM OCBOEHUS
JAUCHUITINHBI.
5.1 TunoBble KOHTPOJILHBbIE 3aJaHUSl WIN HHbIE MaTepuajibl, He00X0AMMbIE /JJisl OLEHKH 3HAHUI, YMeHMi U HABBIKOB M (MJIH) ONbITA
JeATeJHLHOCTH OCBelleHnl B .11
Ilepeuens BONPOCOB, BEIHOCHMBIX Ha MMPOMEKYTOUHYIO aTTECTAIMIO B GopMe dK3aMeHOB, XpaHsTcsa Ha Kadenpe «lIpukimagnas maremaTtrka» aya. 1204 mo
aapecy H.Hosropon, yn. MunnHa, 24 1 HaX0AATCS B CBOOOTHOM JJOCTYTIE.
5.2. Onmucanue moka3areJsieil H KPpUTEPHEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHNE IIKAJI OLIEHNBAHUS

Tabnwma 5
HIxkana IK3amMeH
OIleHHBAHUA
85-100 Ot1nuyHO
70-84 Xopomo
60-69 Y 10BJICTBOPUTEIHLHO
0-59 HeynosnersopurensHo
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Taoauna 6 —KpnTepml OocHMBaHMA pe3yjibTaTra oﬁyqelma no JTMCHMIIVIMHE U IIKAJAa OICHUBAHUA

Koa n
HAaHMEHOBaHHe
KOMIIETEHI[UH

Koa 1 HamMeHOBaHHe
HHAUKATOPA 10CTUKEHUSI
KOMIIeTeHINH

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

OreHka

«HEYAO0BJECTBOPUTEC/IbHO»

/ «HE 3a4TCHO»
0-59%
OT Max pPEUTUHTOBOU
OIICHKH KOHTPOJIS

Orenka

«YOBJIETBOPUTEIBHOY /

«3a4TEHO»
60-74%
OT max peUTUHTOBOM
OLICHKH KOHTPOJIA

Onenka
«xopouo» /
«3a4TEHO»
75-89%
OT Max pEeUTUHIOBOM
OLICHKY KOHTPOJIA

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT Max pPEUTUHTOBOM
OILICHKH KOHTPOJIS

OIIK-6. Criocoben
UCIIONB30BaTh
COBPEMEHHBIE
nH(popMannOHHbIE
TEXHOJIOTUH,
MIPUKJIaHbIC
NPOrpaMMHBIE
CpEeACTBa NP PELICHUH
3amad
npodecCHOHATBLHON
JeATeIbHOCTH

HOIIK-6.1. Ucmoms3yer
COBPEMEHHBIE
nH(MOPMALMOHHBIE
TEXHOJIOT'UU MPH PpECIICHUN

He Brnageer HaBbIKamMu cO0pa,

00paboTKH, aHaN3a
uH(pOpMALUK TPU PEIICHUN
3ama4 B MpodeccHoHaIbHON

[locpencTBeHHO Biaaeer
HaBBIKaMu cOopa u
00paboTku uHPOpMAITUI
NP PELICHUH 33714 B

I'pamoTHO BRIOMpaeT
crocoOsI coopa u
00paboTku MHOpMAIIH,
JIONYCKaeT HETOYHOCTH

Bribupaer u npumensier

3¢ P eKTHBHBIE METOBI
00paboTKH, aHAMH32
nH(opManuK Mpu pemeHu

npodecCHOHANBHBIX 33/1a4 JESTCIIbHOCTH npodeccroHabHOI IPY UHTEPIIPETALMI 3a7a4 B IpoeccuoHaIbHOI
JEATEIbHOCTU pe3yIbTaToB JIESITETIBHOCTH

HOIIK-6.2. Ucnone3yet He Bnaneer coBpeMeHHBIMU He yBepenHo Binageer Ha nocratouHoM ypoBHE | YBEpeHHO BlaaeeT

COBPEMEHHBIC IPOTrpaMMHBIC IporpaMMHBIMU TPOAYKTaMU nmporpamMmMamMmu, OOIyCKacT BJIaJICCT MpOrpaMMHBIM COBPEMECHHBIM

MPOAYKTHI IPU pCIICHUN OIINOKH B UX MPpUMCHCHUN O6CCHC'~IGHI/ICM JJI IIporpaMMHBIM

npodecCHOHANBHBIX 33/1a4 IpU pELICHUN 33134 peleHus 3ajay, He o0ecrieueHueM,

BCera BIOUpaeT
3¢ eKTHBHBIE CITOCOOBI
penieHus

3¢ PEKTHBHO IPUMECHSIET €TO
NPY PEIICHUH 3a1a4.
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Tab6umuna 7. Kpurepun oneHnBanust

Ounenka Kpurepumn oneHuBaHus
OIICHKY «OTJIMYHO) 33aCITy>KUBACT CTYJACHT, OCBOUBILINIA 3HAHUS, YMEHUS,
Bricokuit KOMIICTCHIINU ¥ TEOPETUISCKUN MaTepual 0e3 MpoOeIIOB; BHITOIHUBIIIHIA BCS
YPOBEHB «5» 3a/1aHusl, MPETYCMOTPEHHBIE YIeOHBIM ITAHOM Ha BHICOKOM Ka4eCTBEHHOM
(oTamI4aHO) YpOBHE; IPAKTUIECKIE HABBIKU MPO(PECCHOHATHFHOTO MPUMEHEHHS OCBOCHHBIX
3HaHUU C(HOPMUPOBAHBIL.
Cpennuii OLICHKY «XOPOLII0» 3aCITy’KUBACT CTYCHT, IPAKTUYECKH OIHOCTBO
yPOBCHD OCBOMWBIIIAN 3HAHWSI, yMEHHSI, KOMITIETEHITNH U TEOPETUIECKII MaTepral,
y4eOHbIC 3aJ]aHHs HE OLEHEHB MAKCUMAIIbHBIM YHCIIOM 0aJlIIOB, B OCHOBHOM
(xoporo) c(hopMHUPOBaJ MPAKTUICCKNE HABBIKH.
ToporoBsiii OLIEHKY «Y/10B.I€TBOPHTEILHO» 3aCTYKUBACT CTyACHT, YACTHHO €
ypoBeHb Gy mpoOenaMu OCBOWBIINI 3HAHUS, YMEHHUS, KOMIIETEHIIMHA U TEOPETUIECKIHA
MaTepua, MHOTHE YUeOHbIC 3aJaHus JTM00 HE BBIMOJHUI, TM00 OHU OICHCHBI
(yRoBneTsOpUTEILH YUCIIOM 0aJIJIOB OJIM3KMM K MUHUMAJIBHOMY, HEKOTOPBIC TTPAKTHYECKUE
0) HaBBIKH HE C(HOPMUPOBAHBL
MuHUMAaITbHBIH OIICHKY «HeY/AOBJIETBOPUTEIbHO)» 3aCITy)KHBAET CTYICHT, HE OCBOUBIITHI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIIMH U TEOPETUYCCKHUI MaTepual, yueOHbIC 3alaHus
(HEeyIOBIETBOPHUTEN | HE BBHIIOJHMI, TPAKTHUECKUE HABBIKA HE C(POPMHUPOBAHEI.
BHO)

6 YUYEBHO-METOJIUWYECKOE OBECIIEYEHUME JJUCHUIIJINHBI
6.1. YueOHasi mureparypa, nedaTHble u31aHus 0u0auoreqnoro ¢gouaa
bubnuroreunslii (OH]T yKOMITJICKTOBAH IMEYaTHBIMU U3aHUSMU U3 pacdeta He MeHee 0,25
HK3EMILIAPA KaXI0TO U3 U3JaHHH, YKa3aHHBIX HIDKE HA KaXJI0ro 00ydyaromerocss U3 4ucia Juil,
OJIHOBPEMEHHO OCBAaUBAIOIINX COOTBETCTBYIONIYIO AUCIUIUIMHY (MOIYIb).

6.1.1 Jlonatun, B. M. Undopmatika 1 nHKeHepoB: ydyeOHoe nmocooue ais By30s / B.M. Jlonatun. — 2-¢
u3g., crep. — Cankr-IlerepOypr: Jlans, 2021. — 172 c¢. — ISBN 978-5-8114-8614-4. — TekcT: 21MeKTpOHHBIH //
Jlann: anekTpoHHO-0MOMHoTeunHas cucrema. — URL: https://e.lanbook.com/book/179039

6.1.2 Nudopmaruka. bazoserit kypc : Yue6.mocodue / [Ton pen.C.B.Cumonosuua. — 3-¢ u3a. — CIIOG. :
Mutep, 2012. - 638 c.

6.1.3 Conparenko, W.C. IlpakTinueckoe BBeneHHE B S3BIK mporpammupoBaHus Cu: ydeOHOe mocoOue /
N.C.Connarenko, U.B.Ilomos. — Canxr-llerepOypr: Jlanp, 2021. — 132 c. — ISBN 978-5-8114-3150-2. —
Texkcr: 3IIEKTPOHHBIH /! Jlanb: 3JIEKTPOHHO-0MOIMOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/169287

6.1.4 Cna6Hos, B./l. Uncnennslie Mmetoasl: yueOnuk / B.J[.CnabnoB. — Cankt-IlerepOypr: Jlans, 2020. —
392 c. — ISBN 978-5-8114-4549-3. — TekcT: 35eKTpOHHBIN // JIaHb: 3JIEKTPOHHO-0MOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/133925

6.2. CnpaBouHo-Oubanorpaduyeckas aureparypa.

6.2.1 Bypnaesa, 3.I'. O6paboTka u npencrasienue naHHblx B MS Excel: yue6Hoe mocobue aist By30B /
O.I'.Bypnaesa, C.H.Jleopa. — 3-¢ u3g., crep. — Cankr-IletepOypr: Jlans, 2021. — 156 ¢. — ISBN 978-5-
8114-8473-7. — Tekct: onekTpoHHbId // JlaHb: DNEKTPOHHO-OMOMMOTEYHass cUCTeMa. —
URL: https://e.lanbook.com/book/176886

6.2.2 Konosa, E.A. Anroputmsl u nporpammsel. S3sik C++ : yuebnoe mocobue / E.A. Konosa, I'.A.
[Momnak. — 3-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2018. — 384 ¢. — ISBN 978-5-8114-2020-9. —
Texkcr: AJIEKTPOHHBIH /! Jlanb: AJNIEKTPOHHO-OMOIMOTeUHAS cucTeMa. —
URL: https://e.lanbook.com/book/103905

6.2.3 Crnupun B.I'. Co3nanune 6ombioro gokymenta B Word 2010: Yue6.mocobue / B.I'. Criupun; HI'TY
nM.P.E.AnexceeBa, Apzamac.momutexH.uH-T (¢dun.). — H.Hosropom: [b.m.], 2017. - 292 c.: wr —
[Mpenm.yka3z.:c.289.-[1pmui.:c.290-292. - bubmmorp.: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 Oxopsun, B.A. Tlpukmagnas wmarematuka B cucteMe MATHCAD: yuebHoe mocobue /
B.A.Oxop3un. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 352 c¢. — ISBN 978-5-8114-0814-6.
— Texkcr: AJIEKTPOHHBIH /! Jlanb: ANEKTPOHHO-ONOIIMOTeUHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/167771
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https://e.lanbook.com/book/103905
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=83748&idb=0
https://e.lanbook.com/book/167771

6.2.5 Axmenxaniel, J[.M. OCHOBBl alrOpUTMH3ALMKM M MPOTPAMMUPOBAHUS: Y4EOHO-METOIUIECKOE
nocobwue / JI.M.Axmenxaunsr, H.B.Ymvaesa. — TomestTa: TIT'Y, 2016. — 123 ¢. — ISBN 978-5-8259-
1022-2. —  Tekct:  o»nekTpoHHBId  //  JlaHb:  BNIEKTPOHHO-OMONMOTEYHass  cucTemMa.  —
URL: https://e.lanbook.com/book/139958

6.2.6 Kpusioe, A.H. Anropurmusanus u nporpamMmMupoBanue. OCHOBBI mporpaMmmupoBanus Ha C/C++:
yue6Hoe mocobue / A.H.Kpusros, C.B.Xopomenko. — Cankt-IletepOypr: CIIOI'YT um. M.A. bonu-
Bpyesuua, 2020. — 202 c. — Teker: anekTpoHHbINA // JlaHb: 3IEeKTpPOHHO-OMOMMOTEUHAs cHCTEMa. —
URL.: https://e.lanbook.com/book/180057

6.2.7 JKuaxosa H.B. OcHoBbl HHGOpPMAIMOHHBIX TexHOJOrui: YueOHoe mocodome/H.B. XKuakosa, A.B.
Tpowunkwuit; HI'TY um. P.E.AnexceeBa, Apzamac.nonurexs. uH-T (pui.). — H.Hosropos, 2013. — 299 c.

6.2.8 OmnutaiiH-cepBuC JUIs CO3/1aHus OJIOK-CXEM [2JIeKTPOHHBIH pecypcl: - Pexum
nocrtyma: https://proglib.io/p/6-diagram-services

6.2.9 JleontneB, A. C. 3ammura undopmanuu : ydedHoe nocodue / A. C. JleontseB. — Mocksa : PTY
MUPDA, 2021. — 79 c. — Texkcer : anexTponHsblii // Jlanb : 371eKTpoHHO-OMbIHoTeyHas cuctema. — URL:

https://e.lanbook.com/book/182491

6.2.10 I'py3nesa, JI. M. 3amra uadopmanuu : yuyeonoe mocodue / JI. M. I'py3neBa. — Mockea : PYT
(MUUAT), 2019. — ISBN 978-5-7876-0326-2. — Tekct: anekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/188703

6.2.11 [IpaBoBoe perymupoBanne WH(GOPMAIIMOHHBIX OTHOIIEHHA B 00JacCTH TOCYJapCTBEHHOW U
KOMMEPUYECKOW TallHBI, IEPCOHANBHBIX JaHHBIX : ydyeOHoe mocodue / O. B. Axpameesa, 1. @. [lentoxuHa,
O. B. XKnanoa, H. B. Mupomunuenko. — Craponons : Ct['AY, 2015. — 59 c¢.— Teker:
ANIEKTPOHHBIH // JIaHb : anekTpoHHO-0ubmoreunas cuctema. — URL: https://e.lanbook.com/book/82255

6.3 MeToanyecKkue ykazanusi, peKOMeH/IAIMU U APyrue MaTepuaibl K 3aHATUAM

6.3.1 Pemenne tunoBeix 3amau mo Kkypcy "HHpopmarmka" (s3pik  mporpammupoBanusi C/C++)
[DneKTpOHHBIE TEKCTOBBIC JaHHBIE|: Merom.pa3padoTka ais cTya. Bcex GopM OOydeHUs W Bcex crerl. /
HI'TY wum. P.E.AnekceeBa, Kad."IIpukn.maremaruka"; Coct.. T.B.Mopyruna, C.I1.HukuteHkoga,
O.N.Yaiikuna; Hayua.pea. C.H.Murskos . - H.-Hosropon, 2012. - 27 c.

6.3.2 [IpakTnkym mo wHpOpMaTHKE dYacTh 1: METOH.yKa3aHUWs K BBIIOJHEHHIO J1a0.paboT 110
«HpopmaTuke» s CTYH. BCEX crienuanbHOCTel JHeBHON Gopmbl ooyuenus / HI'TY um. P.E.Anekceesa,
Kad. ‘"lpuxinmaremaruka"; Coct.:H.B.I'amuna, W.A.Kaneiruna, E.}FO.Jleonoa, O.W.YalikuHa,
T.A.®enoceeBa, M.H.Mnsuuepa; Hayd.pen. A.A.Kypkun. — H.Hosropon, 2017. — 26 c.

6.3.3 [IpakTnkym mo wHpOpMAaTHKE dYacTh 2: METON.yKa3aHWs K BBIIOJHEHHIO Ja0.paboT 110
«HpopmaTuke» AJis CTYH. BCEX crienuanbHOCTel JHeBHON Gopmbl ooyuenus / HI'TY um. P.E.Anekceesa,
Kad. ‘"llpuxmmaremaruka"; Coct.:H.B.I'amuna, W.A.Kaneruna, E.}FO.JleonoBa, O.W.YaiikuHa,
T.A.®enoceeBa, M.H.Mnbuuea; Hayu.pen. A.A.Kypkun. — H.-Hosropog, 2017. — 25 c.

6.3.4 [IpakTHKyM 10 YMCIEHHBIM MeTOAaM B nporpamme MS Excel k nmaboparopHbiM paboTaM 1o Kypcy
"Undopmaruka": Meros. pa3paboTka JUis CTY. THEBHOH, BeY. ¥ 3a09HON (POPMBI 00YUEHHUsI ISl BCEX CIIEl.
/ HI'TY wum. P.E.AnekceeBa, Ka¢. "Ilpukn.maremaruka'; Coct.: T.B.Mopyruna, C.A.TapHaeBa,
0O.1.Yaiikuna; Hayu.pen. A.A.Kypkun. — H.Hosropogn, 2014. — 31 c.

6.3.5 [IpakTukym 1o yuclieHHbIM MeTojaMm B cpeae MathCAD k naGopaTtopHbiM paboTaM 1O Kypey
"Undopmartuka" : Metos.pa3paboTka aiist CTy. THEBHOW, BeY. U 3a09HOM (hopM 0OydeHus A BCeX CIiell. /
HI'TY wum. P.E.AnekceeBa, Kad."Ilpukin.matematuxa"”; Coct.:T.B.Mopyruna, C.Il.Hukurenkosa,
0.1.Yaiikuna; Hayu.pen.C.H.Mutsikos. — H.Hosropoz, 2012. — 28 c.

6.3.6 Ilpumepsl pemieHuss TUNOBBIX 3amad B cpeae MathCAD k maGopaTopHbiM paboTamM IO Kypcy
"Undopmartuka": Meroa.pa3paboTka Uit CTy/A. THEBHOMH, BeY. U 3a09HOHN (hopM 0OydeHus i Bcex cretl. /
HI'TY wum. P.E.Anekceesa, Kad."Ilpuki.maremaruka"; Coct. E.FO.Jleonoa [u np.]; Hayu.pen.
C.H.Mutskos. — H.Hosropon : [b.u.], 2012. — 20 c.

6.3.7 KouTrponpHble Bompockl u 3amaHus 1o guctuiumae «MHbopmarmka» (1- cemecTp): CHHCOK
KOHTPOJIBHBIX BOIIPOCOB U 33JJaHMi K Ja00paTOpHBIM paboTaM Ui CyJIEHTOB CeX HamnpBBiIeHUH MHcTHTYyTA
SJepHON dHepreTHkn ¥ TexHudeckoi ¢usuku (MADuTd) nuepHoit ¢opmbl oOyuenuss /HITY wum.
P.E.Anexceena,; coct. E.}O.JleonoBa, 1.A .Kansiruna, C.A. Tapnaesa, O.W.Yaiikuna; — H.Hosropox, 2016
r.—36c.

6.3.8 KoHuTponbHble BOHpOCHl ¥ 3agaHus 1o guciuminae «WMHdopmaruka» (2- cemecTp): CIHCOK
KOHTPOJIBHBIX BOIIPOCOB U 33JIaHUH K J1abopaTopHbIM paboTaM JUIs CyJICHTOB ceX HarpBBieHud HCTHTYTA
saepHO dHepreTMkd W TexHudyeckod ¢usuku (UADuT®) nueBHoit ¢opmbr oOydenuss /HITY wum.
P.E.Anexceena,; coct. E.}O.JleonoBa, 1.A Kansruna, C.A.Tapraesa, O.U.Yaiikuaa; — H.Hosropox, 2016
r.—29c.

15


https://e.lanbook.com/book/139958
https://e.lanbook.com/book/180057
https://proglib.io/p/6-diagram-services
https://e.lanbook.com/book/182491
https://e.lanbook.com/book/188703
https://e.lanbook.com/book/82255

7. AHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBbI
VY4eOHblIi mpolecc Mo JUCUUITUHE o0ecTiedeH HEOOXOAUMBIM KOMIUIEKTOM JIMLIEH3HOHHOTO U CBOOOAHO
pachpocTpaHsIeMoro IporpaMMHOTO OOECTIEUeHH I, B TOM YHCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA (COCTAB 10
TUCITUTUINHE ompenelicH B HacTosmed PI1/] i momie:xxuT oOHOBICHHIO TTPH HEOOXOAMMOCTH).
7.1. Ilepeyenb HHGOPMALMOHHBIX PECypPCcOB

Ta6auna 8. [lepedens pecypcoB HH()OPMAMOHHO-TEIEKOMMYHHUKAITHOHHOW ceTr «HTepHETY,
HCTIONB3YIONTUXCS JIJIs1 OCBOCHUS JTUCITUTUIMHBI

Nen/ CcbuIKa HAa pecypc U ero HAaHMeHOBaHHe
1I

1. http://primat.org/index/

HpI/IKJ'IaILHa}I MmateMaTuka. Cait COACPIKUT OHHaP'IH-KOMHI/IHSITOpLI OCHOBHBIX SI3bIKOB
POrpaMMHUPOBAHUSA

2. https://www.onlinegdb.com/online_c++_compiler
Omnnaiin-komnuistop C++

3. Oo6Jaunas Bepcust SMath Studio.
https://ru.smath.com/cloud

4, http://www.intuit.ru/studies/courses/16740/1301/info

HOY «(MMHTYUT». U.E. benouepkosckas, H.B. I'anuna, JL.FO. KaTaesa.
Anroputmuszanus. Beenenue B s3Ik mporpaMmupoBanusi C++. YueOHbIi Kypc

5. http://kpolyakov.narod.ru/index.htm
caiit K. [lonmsikoBa «lIpemogaBanne, Hayka U )KU3HB» (METOIUIECKHE MAaTEPHUAIbI, CTAThH
o nH(popMaTuke)

6. http://www.on-line-teaching.com
Onekrponnsle yuebuuku mo Word, Excel u gpyromy I10
7. http://www.window.edu.ru

EnmHoe okHO moctyna k o0pa3zoBaTenbHBIM Internet-pecypcam

Ta6auna 9. [TepeyeHp 3IeKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaumenoBanue DBC CcbLika k 9BC
1 KOHCYJIBTaHT CTYACHTA http://www.studentlibrary.ru/

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

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

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

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

7.2 TlepeyeHb JMIEH3HOHHOTO M CBOOOAHO PACHPOCTPAHSIEMOT0 MPOrPAMMHOIO
obecrieyeHHsi, B TOM 4YHCJIe OT€4eCTBEHHOI0 NMPOHM3BOJACTBA HEOOXOIHMOIO /ISl OCBOEHUS

JUCHMILINHBI
Ta6auna 10. [TporpammHoe obOecrieueHue
IIporpamMmmHoe o6ecnieyeHue, HCNMOIb3yeMoe B YHUBepPCUTETe Ha IIporpammHuoe
AOTOBOPHOI1 OCHOBE obecneyeHne cBOOOIHOIO
pacnpocTpaHeHust
1 2

Microsoft Windows XP, Prof, S/P3 (moamnucka DreamSpark Premium, Open Office 4.1.1
norosop NeTr113003 ot 25.09.14) (muensus Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moammcka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (suniensust Ne 42470655)

Microsoft Office (sumenzust Ne 43178972)

Windows XP mum. Ne 65609340

Office 2007 muw. Ne 43178971
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Microsoft Windows XP Professional (iiuniensus Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

Adobe Design Premium CS 5.5.5 (nmuuensus Ne 65112135)

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

8.OBPA3OBATEJIBHBIE PECYPCBI JJISA UHBAJIMJ1OB U JIUIL C OB3
B tabnunnellykaszan nepeueHb 00pa3oBaTEIbHBIX PECYPCOB, UMEIOMINX (POPMBI, aJalTUPOBAHHBIC K
OTpaHNYEHHUAM MX 37A0POBbSI, a TAKXKE CBEICHHUS O HAINYNH CIICIHAIbHBIX TEXHUYECKUX CPEICTB O0YUCHUS
KOJIJIEKTUBHOTO ¥ MHANBUAYAJIBHOTO TIOJIb30BaHHUS.

Ta6auna 11. O6paszoBaTenbHbIe pecypchl A HHBaNUA0B 1 jnl ¢ OB3

Ne Ilepeuens 00pa3oBaTeIbHBIX PeCYpPCOB, CBeieHusi 0 HAJTMYNH CIENUAJBHBIX TEXHHYECKUX

NMPHUCHOCO0IeHHBIX JJISl HCIOJb30BAHMSA cpeacTB 00y4eHHsI KOJJIEKTHBHOTO M MHAMBHIYAJLHOT0

uHBaJduaaMu u guunamu ¢ OB3 M0JIL30BAHUSA
1 OBC «KoHCYNbTaHT CTYACHTA» 03ByYKa KHHUT M YBEIUUCHUE MIPUPTA
CHeNHaTbHOC MOOMIILHOE TIPUIIOKEHUE - CHHTE3aTOP
2 OBC «Jlaub» peuH, KOTOPBIH BOCIPOU3BOIUT TCKCThI KHUT M MCHIO
HaBUT ALK

3 OBC «FOpaiT» BepCHst AJ1s1 CI1a00BHUISIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOAUMOE JIJIsA
OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O IMTPOLHECCA IO JUCHUITJIMHE
Y4eOHbIe ayTUTOPUH I IPOBEACHUS 3aHATUH 110 TUCIUILINHE, OCHAIIICHBI 000PYI0OBaHUEM U
TEXHUYCCKNMHU CPEACTBaAMU 06yquH5{
B tabmure 12 mepednciieHsr:
— y4eOHble ayIUTOpUU JJIs TPOBEIEHUs Y4eOHBIX 3aHATUH, OCHAIlEHHBIE OOOpYIOBAaHUEM U
TEXHUYECKUMHU CPEJICTBAaMU OOyUCHUS;
— TOMEUICHHS JJISi CaMOCTOSITETIbHON pabOThl 00YYarOUIMXCs, KOTOPBIE TOJDKHBI OBITh OCHAIICHBI
KOMITBIOTEPHOU TEXHUKOH ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh «MHTepHeT» u obecreueHrueM
JIOCTYIIA B JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBarenbuyto cpeay HI'TVY.

Tabauna 12. OcHaleHHOCTb ayIUTOPUI JJIs TPOBECHUS yUeOHBIX
3aHSTUH 110 TUCHUIUINHE

No HaunmenoBanue OCHaIIEHHOCTh [TepedeHb MUIIEH3MOHHOTO MPOTPAMMHOT0 00€CTIEYSHHUS.
CIIeIUaIbHBIX CIIeIIMATIbHBIX PexBU3NTHI MOATBEPKAAIOIIETO JOKYMEHTA
MOMEIICHUM U MMOMEIIEHUH 1

MMOMEIIECHUM 15 MMOMEILCHUM A1
CaMOCTOSTEIbHOM CaMOCTOSATEIbHOM
paboTHI paboTHI
1 KommnbroTepHbrit 1. TIK na 06aze Intel | Microsoft Windows 10 (mommucka DreamSpark Premium,
kmace Ne 1236 Core 2 Duo 1.9 I'r, JIOTOBOP N9_0509/KMP or 15.10.18)
3 T6 03V, 80 I'Bb | Calculate Linux (ceo6omauoe I1O)
yueOHOTo

kopmyca Ne |

HDD, monutop 15”7 —
8 mr.

2. Jlocka menmoBas — 1
IIT.

3. PabGouee mecTO
crynenra — 8
4. Pabouee MmecTO

npenonasaTens - 1

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

Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Microsoft Office Access 2013 (mommmcka DreamSpark
Premium, gorosop Ne 0509/KMP ot 15.10.18)

Microsoft Office Visio 2013 npodeccronanbubiii (oamucKa
DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
Open office 4.1.1 (cBoGoanoe I10, muuensus Apache License
2.0)

Microsoft Visual Studio 2017 (moxmmucka
Premium, gorosop Ne 0509/KMP or 15.10.18)
P7 Oduc (c/u 5260001439)

Visual Studio Code (nponpuerapHoe I10)

DreamSpark

KoMnbrorepHsii
kyacc Ne 1337

Oaze
Intel

1. IIK ©na
DualCore

Microsoft Windows 10 (mommmcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
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y4eOHOTO
kopmyca Ne |

Pentium G840 2.8 I'rn,
4T6 O3V, 1 Tb HDD,
mouuTop 21.57 — 11
IIT.
2. Jlocka memoBas — 1
IIT.

3. Pabouee MmecTO
crynenra — 11
4. PaGouee MecTO

npenonaBaTens — 1

Astra Linux (suuensus 195200003-ore-2.12-client-7298)
Mathcad 15 (munensuss PKG-7543-FN, MNT- PKG -7543-
FN-T2 gorosop 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 (mommmcka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)

Microsoft Office Visio 2013 mpocdeccrnonansHbIH (TTOaIICKa
DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
Open office 4.1.1 (cBobomuoe 10, munen3us Apache License
2.0)

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

Visual Prolog (mponpueraproe I10)

MicroCAP (GecrutaTHas CTyIeHIECKast BEPCHS)

MatLAB R2008a (sumiensus Ne 527840)

P7 Oduc (c/u 5260001439)

Deductor Academic (GecriraTHast Bepcust 1uist 06pa3oBaHmst)
Vulkan Runtime (cBoGoamoe I10)

Node.js (cBo6oaHoe I10)

Pascal ABC.NET (cBo6oanoe I10)

Python IDLE (cBoGoamoe I10)

Visual Studio Code (npompueraproe I10)

Wing Personal (csoGoauoe I10)

Komnac 3D-V21 (Jlunensuonnoe coriamenne Ne Hm-23-
00079 ot 29.06.23)

Git (cBobomuoe I10)

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

KomnbsrorepHslii
kyacc Ne2 Neo
6142 yaebHo-
71a00paTOPHOTO
kopmyca Ne 6

1. IIK na 6ase Intel
Pentium Dual- 2.8
ITu, 2.5T6 O3Y, 250
I'6 HDD, monwutop —
17¢¢ — 12 mr.

2. Jlocka mapkepHasi -

1 mr.

3. Pabouee mecTo
cryaenra — 12

4. Pabouee MecTo
npemonaBaTens — 1
JI1s1 MHBAIMIOB M JIMI]
¢ OB3: nepeHocHas
KJIaBHaTypa
aIanTHPOBAHHAS

Microsoft Windows 10 (moxmucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBo6oxnoe ITO, GNU GPL)

Linux Calculate (Co6oanoe I10,

GNU GPL)

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

Adobe Acrobat Reader DC-Russian(IIpopueraproe I10)
Arduino 1.8 (Co6oanoe I10)

Code Blocks 16.01 (Co6oanoe I1O, nunen3us GNU GPLv3)
Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 mo
30.05.2025)

Eclipse (Otkpsrtoe 10, muniensus Eclipse Public License)
Far manager 3.0.4949(Cpo6oxnoe [10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, munen3us GNU GPL
2)

Google Chrome( Coboatoe I1O)

Intellij jpea community edition (IDE) 2018( CBo6oanoe 10,
nurensus Apache)

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

Mendeley Desktop 1.19.4 ( IIpompuerapuoe I10)

Micro Cap 10 ( becrmatHas cTyneHYecKas BEpCHsi)

Mozilla Firefox (Co6oaHoe I10)

MySQL 8.0.16 Workbench( Csoboxuoe I10)

P7 Oduc 1.4.1.37 (C/un 5260001439)

Pascal ABCNET 3.2.0.1488 (CBo6oanoe I1O, nuien3ust
LGPL)

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

Python-2.7 (CeoGoanoe 10, PSFL)

Python-3.6 (CeoGoanoe 10, PSFL)

Total Commander 9.12 ( Crobognoe I10)

7-zip (Coboanoe I10, GNU LGPL)

Microsoft Visio 2007 (moamicka DreamSpark Premium,
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norosop Ne 0509/KMP ot 15.10.18)

Visual Studio 2013 (IDE) (IToxnucka DreamSpark Premium,
noroop Ne 0509/KMP ot 15.10.18)

Wing (IDE) 6.05.1 ( ITponpuerapuoe I10)

Wireshark 3.6.6 (CBo6omHoe I10)

7-zip (CBobognoe IT10, GNU LGPL)

KommnbroTepHblit 1. TIK na 6aze Intel Microsoft Windows 10 (mommumcka DreamSpark Premium,
kiace No 3 Ne Core 2 Duo 2 I'Tw, ﬂgrOBop Ne 0509/KMP ot 15.10.18)
6143 yueto- 2T603VY,250T6 L%nux Slackware 13.37(CBob6oanoe I1O, GNU GPL)
HDD — 11, Linux Calculate (CBo6oanoe I10,
11abOpPaTOPHOTO | 500 T'6 HDD — 1, GNU GPL)
kopmyca Ne 6 MoHHUTOp — 17— 12 Microsoft Access 2010 (IToxmucka DreamSpark Premium,
IIT. nmoroBop Ne 0509/KMP ot 15.10.18)
2. Jlocka mapkepnasi — | Adobe Acrobat Reader DC-Russian(ITpopuetapuoe I10)
1 mr. Arduino 1.8 (Cso6oanoe I10)
3. BumeokapTsr: Code Blocks 16.01 (Co6omuoe IO, munensus GNU GPLv3)
Nvidia Geforse 7600 Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
GS - 3. 30.05.2025)
MSI NX6200TC- Eclipse (OtkpsrToe I10, munensust Eclipse Public License)
E(MS-8991) -3mur. Far manager 3.0.4949(Co6Goanoe I10)
ATI Radeon X1550 — FreePascal (IDE) 3.0.4 (CeobGomnoe I1O, munenzuss GNU
21T, GPL 2)
Nvidia Geforse 8500 Google Chrome( Co6oaHoe I10)
GT - lwr. Intellij jpea community edition (IDE) 2018( Cso6oanoe I10,
Sapphire — 1. nmuuensus Apache)
4. PaGouee MecTo MathCad 15(JIunensust PKG-7543-FN, MNT-PKG-7543-FN-
crynenra — 12 T2, noroBop Ne 28-13/13-057 ot 26.02.13)
5. Pabouee mecTo Mendeley Desktop 1.19.4 ( [Iponpuerapuoe I10)
npenonaBaTens — 1 Micro Cap 10 ( BecruiaTHas cTyneH4ecKas BEpCusi)
s mBanumos vy ¢ | Mozilla Firefox (Csobonuoe I10)
OB3: nepeHocHas MySQL 8.0.16 Workbench( Cso6oaroe I10)
KJIaBHaTypa P7 Oduc 1.4.1.37 (C/u 5260001439)
aJanTUPOBaHHAs Pascal ABCNET 3.2.0.1488 (CsobGomuoe I1O, nuneHsus
LGPL)
Microsoft Project 2010 ( IToamucka DreamSpark Premium,
norosop Ne Tr113003 ot 25.09.14)
Python-2.7 (Ceo6omuoe 1O, PSFL)
Python-3.6 (Ceo6oanoe ITO, PSFL)
Total Commander 9.12 ( Ceo6oanoe I10)
7-zip (Coboanoe 110, GNU LGPL)
Microsoft Visio 2007 (mommucka DreamSpark Premium,
moroBop Ne 0509/KMP ot 15.10.18)
Visual Studio 2013 (IDE) (ITogmucka DreamSpark Premium,
noroBop Ne 0509/KMP ot 15.10.18)
Wing (IDE) 6.05.1 ( ITponpuetapsoe I10)
Wireshark 3.6.6 (CeoGoamoe I10)
7-zip (Co6oxaroe 10, GNU LGPL)
KommbroTepHslit 1. TIK na 6ase Intel Microsoft Windows 10 Pro amst yu.3aBemenuii 21H2
kaace Ne6 No Corei33.31T1, 810 | (Iloamucka DreamSpark Premium, gorosop Ne 0509/KMP ot
03V, NVIDEA GT 15.10.18)
6251 yuebHo- 730 4T6,1T6 HDD, | Linux Slackware 13.37(Cso6omoe ITO, GNU GPL)
11ab0paTopHOTo MoHutop 17— 12 wr. | Linux Calculate (Ceo6oanoe IO,
koprnyca Ne 6 2. locka mapkepHas — | GNU GPL)
lmrr. Kowmmac 3D-V21 (JIunensuonHoe cornamenue Ne Hi-23-
3. Pabouee mecTo 00079 ot 29.06.23)

cryaenra — 12

4. Pabouee mecTo
npenogaBatens — 1
JIJ'IH WHBAJIMAO0B U JIUI
¢ OB3: nepenocHast
KJIaBHATypa
aJIanTHPOBAHHAS

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

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

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

P7 office( C/u 5260001439)

Open office 4.1.10 ( CBoboxHoe I10)
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Wireshark 3.6.6( Cro6oxnoe I10)

Adobe Acrobat Reader DC-Russian( [Tpopuerapuoe I10)
Arduino 1.8 (Cro6oanoe I10)

Blender 3.2.1 (CBo6oanoe 10, munien3us GNU GPL 2 u
GNU GPL 3)

Oracle Virtual Box 6.1(Cso6oanoe 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 (Co6onnoe I10, munensuss GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
30.05.2025)

Eclipse (Otkpsortoe I10, muuensus Eclipse Public License)
MySQL 8.0.16 Workbench( Cro6oanoe I10)

Far manager 3.0.4949(Cso6oxnoe I10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, munen3us GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cob6oxuoe I10,
munensus Apache)

Wing (IDE) 6.05.1 ( IIponpuerapnoe I10)

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

Google Chrome (Csoboanoe I10O)

Mozilla Firefox(CBo6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Ceo6osnoe I10, nuriensus
LGPL)

Mendeley Desktop 1.19.4 ( IIpompueraproe I10)

Micro Cap 10 ( becrmathas cTymeHYecKas BEpCcusi)

Nanocad 23 (C/u NC230P-0A9A0CEE5S90F-79611)

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

Solid works 2021 ( C/m 9710004412135426, norosop
Ne32110779827 ot 08.11.21)

Python-2.7 (Cso6oanoe 110, PSFL)

Python-3.6 (Ceo6oanoe 110, PSFL)

Total Commander 9.12 ( Co6ozanoe I10)

7-zip (Coboanoe I10, GNU LGPL)norosop Ne 0509/KMP ot
15.10.18)

Google Chrome (Cso6oxnoe I10)

Mozilla Firefox(Cso6oauoe I10)

Visual Studio Code (IDE) 1.68( IIpompueTapHoe I10)
Notepad++ 8.4.2 (CeobGozanoe I10. GPL 3.0)

7-zip (Ceoboanoe 110, GNU LGPL)

KoMnbrorepHsii
kacc Ne7 Ne
6252 yyebHo-
71a00paTOPHOTO
kopiyca Ne 6

1. IIK na 6ase Intel
Corei33.31Tw, 816
O3V, NVIDEA GT
7304 16,1T6 HDD,
Monurop 17— 12 wir.
2. Jlocka MmapkepHasi —
lmrr.

3. Pabouee MecTo
crynenra — 12

4. Pabouee MecTo
npenojaasarens — 1
JI1s1 ©BaIUIOB U JINIL C
OB3: nepenocHo
paauoKIace,
KJIaBHATypa
aIanTHPOBAHHAS

Microsoft Windows 10 Pro s yu.3aBenenuii 21H2
(IToanucka DreamSpark Premium, morosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(CBo6oxanoe I1O, GNU GPL)
Linux Calculate (CBo6oanoe I10,

GNU GPL)

Kommnac 3D-V21 (Jlutien3unonHoe cornamierune Ne Hi-23-
00079 ot 29.06.23)

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

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

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

P7 office( C/u 5260001439)

Open office 4.1.10 ( CBo6oanoe T10)

Wireshark 3.6.6( CBo6oaHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
Arduino 1.8 (Co6oxnoe I10)

Blender 3.2.1 (Co6oanoe 10, munensus GNU GPL 2 u
GNU GPL 3)
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Oracle Virtual Box 6.1(Co6oxnoe I10)

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

Code Blocks 16.01 (Cro6oanoe I1O, numen3us GNU GPLv3)
Dr.Web (¢/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 mo
30.05.2025)

Eclipse (Otkpsrroe I10, murensus Eclipse Public License)
MySQL 8.0.16 Workbench( Crobomnoe I10)

Far manager 3.0.4949(Cso6oanoe I10)

FreePascal (IDE) 3.0.4 (CBo6oanoe 10, nunensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( CBo6oanoe 10,
nmurensus Apache)

Wing (IDE) 6.05.1 ( IIponpuerapnoe I10)

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

Google Chrome (Coboxnoe I10)

Mozilla Firefox(CBo6oaaoe I1O)

Pascal ABCNET 3.2.0.1488 (CBo6oxnoe I10, numen3ust
LGPL)

Mendeley Desktop 1.19.4 ( IIponpuerapuoe I10)
Micro Cap 10 ( BecrinatHas ctyneHuecKas BepCHs)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CBoboanoe I10. GPL 3.0)

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

Python-2.7 (Co6oanoe I1O, PSFL)

Python-3.6 (Co6oaroe I1O, PSFL)

Total Commander 9.12 ( CBo6oaHO0e I10)

7-zip (CBoboanoe 10, GNU LGPL)Notepad++
(Ceoboanoe I10. GPL 3.0)

7-zip (Coboxnoe I10, GNU LGPL)

8.4.2

KomnberoTepHsiit
kaacc Ne§ Ne
6253 yuyebHo-
1ab0paToOpHOTO
kopryca Ne 6

1. T1K ua 6ase Intel
Corei33.31Tw, 816
O3V, NVIDEA GT
7304 16,1T6 HDD,
MouuTOp 17— 12 1T,
2. locka MmapkepHasi —
lmrr.

3. Pabouee MecTo
crynenra — 12

4. Pabouee MecTo
npenojaBatens — 1
JI71s1 UBaTUI0B U JIUII C
OB3: nepenocHo
paauokiacc,
KJIaBHaTypa
aJlanTHPOBAHHAS

Microsoft Windows 10 Pro amst yu.3aBemenuii 21H2
(IToamucka DreamSpark Premium, morosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(CBo6oxanoe I10, GNU GPL)

Linux Calculate (CBo6oanoe 10,

GNU GPL)

Kommac 3D-V21 (JInuensuonHoe cornamenue Ne Hi-23-
00079 ot 29.06.23)

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

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

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

P7 office( C/u 5260001439)

Open office 4.1.10 ( CroGonoe I10)

Wireshark 3.6.6( CBoboHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
Arduino 1.8 (Co6oanoe I10)

Blender 3.2.1 (CBo6oanHoe 1O, muniensus GNU GPL 2 u
GNU GPL 3)

Oracle Virtual Box 6.1(Co6oxnoe I10)

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

Code Blocks 16.01 (Cro6oanoe I10, numenszuss GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
30.05.2025)

Eclipse (Otkpsortoe 10, muuensus Eclipse Public License)
MySQL 8.0.16 Workbench( Co6oxanoe I10)

Far manager 3.0.4949(Co6oanoe I10)
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FreePascal (IDE) 3.0.4 (CBo6oanoe I10, nuuensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cob6oxuoe 110,
mutieH3us Apache)

Wing (IDE) 6.05.1 ( IIponpuerapnoe I10)

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

Google Chrome (Coboxnoe I10)

Mozilla Firefox(Co6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Coboanoe I10, nuien3ust
LGPL)

Mendeley Desktop 1.19.4 ( IIponpuerapuoe I10)

Micro Cap 10 ( becrmatHas cryneH4yeckast Bepcus)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)

Visual Studio Code (IDE) 1.68( IIpompuerapHoe I10)
Notepad++ 8.4.2 (CBo6oxnoe I1O. GPL 3.0)

Solid works 2021 ( C/m 9710004412135426, norosop
Ne32110779827 ot 08.11.21)

Python-2.7 (Ceo6oanoe 10, PSFL)

Python-3.6 (Ceo6oanoe 110, PSFL)

Total Commander 9.12 ( Croboanoe I10)

7-zip (Croboanoe I10, GNU LGPL)

KomnbroTepHsiit
kaacc Ne9 Ne
6254 yuyebHo-
1a00paToOpHOTO
kopiryca Ne 6

1. TIK na 6azse Intel
Corei33.31Tu, 810
O3V, NVIDEA GT
7304 16,1T6 HDD,
MoHuTOp 17— 12 .
2. locka mapkepHasi —
1.

3. Pabouee MecTo
crynenra — 12

4. PaGouee MecTO
npenojaBatens — 1
JI71st MHBAJIUIOB U JINII
¢ OB3: nepenocHast
KJIaBHaTypa
aJanTHPOBAHHAS

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

Linux Slackware 13.37(CBo6oxanoe I10, GNU GPL)

Linux Calculate (CBo6oanoe 10,

GNU GPL)

Kowmmac 3D-V21 (JIunenzuonHoe cornamenue Ne Hr-23-
00079 ot 29.06.23)

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

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

Microsoft Visio 2007 (noamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( Crobognoe I10)

Wireshark 3.6.6( CBoboHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
Arduino 1.8 (Co6oanoe I10)

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

Oracle Virtual Box 6.1(CBo6oanoe I10)

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

Code Blocks 16.01 (Co6oanoe I10, munenszus GNU GPLv3)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024 no
30.05.2025)

Eclipse (Otkpsrtoe 10, muniensus Eclipse Public License)
MySQL 8.0.16 Workbench( Crobomnoe I10)

Far manager 3.0.4949(Cpo6oxnoe [10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, munensus GNU GPL
2)

Intellij jpea community edition (IDE) 2018( Cob6oxnoe 110,
nmunieH3us Apache)

Wing (IDE) 6.05.1 ( ITponpuerapuoe I10)

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

Google Chrome (CBob6oanoe I10)

Mozilla Firefox(Co6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Cobonnoe I10, nuieH3ust
LGPL)
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Mendeley Desktop 1.19.4 ( IIponpuerapHoe I10)
Micro Cap 10 ( becrmatHas cryneH4yeckast Bepcus)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CBo6oxnoe I1O. GPL 3.0)

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

Python-2.7 (Ceo6oaroe 10, PSFL)

Python-3.6 (Cso6oanoe 10, PSFL)

Total Commander 9.12 ( Croboanoe I10)

7-zip (Coboanoe I10, GNU LGPL)

MynbTUMenuitH
as ayauropus Ne
6421  yuebOHO-
1a00paToOpHOTO
Kopiyca Ne 6

1. Jlocka MeloBas
— 1 mr.

3. Okpad — 1 .

4.

MynpTUMe IUHHBIN
npoektop  Epson
X12 — 1 mr.

5. Komnerotep PC
MB Asus Ha
YUTICETE
Nvidiay/AMDAthlo
nXIl CPU 2.8Ggz/
RAM 4
Ggb/SVGAStandar
tGraphics +Ge-
FORCE Nvidia
GT210/HDD
250Ggh,SATAInter
face, monurtop 197,
C BBIXOJOM Ha
MIPOEKTOP.

6. PaGouee mecTo
CTyIeHTa - 74

7. Pabouee wmecTo
JUIS TIPETNoIaBaTeNs
— 1 mT.

1. Windows 7 32 bit KopropaTtuBHas; VL
49477S2

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

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

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

20.05.2024 no 30.05.2025)

10

ITomemenue s
CaMOCTOSITENIbHO
17} paboThI
CTYACHTOB
(KomnbproTepHsl
i kmacc Ne 1) Ne
6543  yuebHO-
1ab0paToOpHOTO
koprnyca Ne 6

1. Paboumne wmecta
CTYJICHTA,
ocHamenuele IIK
Ha 0Oaze Intel Core
15 ¢ MOHMTOpaMH —
8 1mIT.

2. Paboune wmecrta
CTYJICHTA,
ocHamenuele IIK
Ha 6a3zeCore 2 Duo
C MOHHUTOpaMH —2
IIT.

3. PaGouee wmecTO
MperoaBaTels,
ocHamennoe IIK
Ha 0Oaze Intel Core
15 ¢ MOHUTOpPOM —
1 .

1. Microsoft Windows 7 MSDN pekBuU3UTHI
norosopa - noanucka DreamSpark Premium,
noroop Ne 0509/KMP or 15.10.18

2. becrinatnoe I10:

I[Taket nmporpamm Open Office, True Conf, Bpaysep
Google Chrome, Bpaysep Mozilla Firefox, Bpay3zep
Opera, McAfee Security Scan, Adobe Acrobat
Reader DC, AutoCAD2013
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4. [IpoekTop
Accer,
MPOEKIIMOHHBII
9KpaH — | mr.

IIK moakmroueHs! K
cetu «MHTEpHET» U
00ecIeynBarT
JOCTYTI B
3JIEKTPOHHYIO
MH(POPMAIMOHHO-
00pa3oBaTeIbHYIO
cpeny
YHUBEPCUTETA

5. Ilpunrep HP
LaserJet 1200 — 1

IT.

10. METOJIMYECKHUE PEKOMEHJIALIUYA OBYYAIOIMMCS IO OCBOEHUIO
JUCHMUILIAHBI

JucuuimimHa peanu3yeTcs MoCcpeCTBOM MPOBEICHUS KOHTAKTHOM PabOThI ¢ 00yYaIOITUMUCS
(BKJIFOYAS TTPOBEJICHHUE TEKYIIETO KOHTPOJIS YCICBAEMOCTH ), CAMOCTOSATENBHON pabOThI 00yJarONIUXCs U
MIPOMEKYTOUHOH aTTecTaluu.

KonTakTHast paboTa MpOBOAUTCS ayAUTOPHO.

Bce Bompockl, BOHUKIIIUE MPU CAMOCTOATEIILHOM padoTe Haj JOMAITHUM 33JJaHUEeM, TIOJJPOOHO
pa3buparoTcs Ipy NPOBEACHUH JTA00PATOPHBIX PadOT U Ha JeKIuaX. [ [poBoasATCS HHAMBUAYAIbHbIE U
IPYIIOBBIE KOHCYJIBTALMU C UCIIOJIB30BaHUEM, KaK BCTPEY CTYACHTAMH, TaK U COBPEMEHHBIX
WHPOPMALTMOHHBIX TEXHOJIOTUH: 31ekTpoHHas noura, ZOOM.

st oTleHKY 3HaHWN, YMEHHH, HABBIKOB U YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHITNH 10 TUCITUTLTNHE
MperoAaBaTe’lh MOXKET IPUMEHSTH 0aJTbHO-PEUTHHTOBYIO CHCTEMY KOHTPOJIS U OLIEHKY YCIIEBAaeMOCTH
CTYACHTOB.

CTyneHThI HAaKaIUTMBAIOT OaJlJIbl 33 BCE BUJIbI YU€OHOU paOOTHI.

[TpumepHas cucTema rmoydeHus: 6ayuioB:
Bun nesarensHoct Max Gain
3a BEINOHEHNE KaXK IO WHAWBUAYAIEHON TabopaTopHOi padoTs mo | 10
CBOEMY BapHaHTY
KonTponbHas paboTa wiu TeCTUPOBAHHE TIO TEME 10
AxTHBHas paboTa Ha JIEKLIHUSX 1 JJaDOpaTOPHbIX, YUaCTHE B 20
JUCKYCCHSIX M 00CYKICHUSIX

Ilo uroram TeKyIlel yCIeBaeMOCTH CTYJCHTY MOXKET OBbITh BBICTABJICHA OIICHKA IO MTPOMEXKYTOUHOU
aTTeCTallui B COOTBETCTBHUH 32 HAOpaHHBIMU 3a cemecTp Oaymamu. CTyneHTaMm, HaOpaBIINM B XOZ€ TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH 110 JUCIHHILINHE OT 75 710 100 0aioB U BBHITIOJHUBIIMM BCE 0053aTEIIbHbIC BUIbI
3aIlJIaHUPOBAHHBIX YUEOHBIX 3aJIJaHUM, 110 PEIICHUIO MPENoaBaTesis 0€3 MPOXOKIACHUS IPOMEKYTOTHON
aTTEeCTaI[UH BBICTABIIAETCS OIEHKA B COOTBETCTBUH CO IIIKAIIOW OIIEHKH PE3yJIbTAaTOB OCBOSHUS TUCITUTLTHHBL.

B cnyuae, ecim cTyneHT He HAOMpaeT HYKHOTO KOJIMYECTBa OAJUIOB, HE YCIIEBAaeT B YKa3aHHBIN CPOK
BBITIOJTHUTH TPeOOBaHUs PaboUeii MPOrpaMMBbl, MITH €CJIA OH XOYET MOBBICUTH CBOIO OIICHKY, TOTJIa OH CIaeT
3a4eT/3K3aMeH 10 OUJIeTaM, OlleHKa BHICTABIISAETCS B COOTBETCTBHHU C TPAJAUIIMOHHON CHCTEMOM.

Pe3yabTat 00yuyeHusi cuutaercsi chopMUPOBAHHBIM HA MOBLIIIEHHOM YPOBHE, €CITH
TEOPETUIECKOE COePIKaHNe Kypca OCBOEHO MOTHOCTHIO. [IpH yCTHBIX coOecenoBaHMIX CTYACHT
HCYEPIBIBAIOIIE, TOCIIEAOBATEIEHO, YETKO U JIOTUYECKH M3JIaraeT Y4eOHbIM MaTeprar, CBOOOIHO CIIPaBIISIETCS C
3a/layaMu, BOIIPOCaMU U IPYTMMU BUJAMU 3aJJaHUH, UCHIOJB3YET B OTBETE JOMOJHUTENbHBIN MaTepual. Bee
MpeIyCMOTPEHHbIC paboueii yueOHOM IporpaMMoi 3aJaHKs BBITIOJIHEHbI B COOTBETCTBHH C YCTAHOBJICHHBIMHU
TpeOOBaHUAMH, CTYJICHT CIIOCOOCH aHAIM3UPOBATH TIOJTYYCHHBIE PE3YIbTAThl, IPOSIBIISIET CAMOCTOSTEILHOCTh
[IPU BBIMOJIHEHUU 3aJaHUM.
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PesynbTar 00yuennsi cunraercs c(pOpMHPOBAHHBIM HA MTOPOTOBOM YPOBHE, €CIIM TEOPETHUECKOE
coJiep)KaHue Kypca OCBOEHO IMOJIHOCThI0. IIpu yCTHBIX coOeceioBaHUsIX CTYAEHT II0CIIEI0BATENIbHO, YETKO U
JIOTHYECKH CTPOMHO M3JaraeT y4eOHbIi MaTepHra; ClpaBisieTcs ¢ 3aadyaMy, BOIPOCaMH U APYTHMHU BHIAMH
3aJjaHni, TPeOYIOIIMX MPUMEHEHNUS 3HaHNH; Bce TIPeLyCMOTPEHHBIE paboueil yueOHOH mporpaMMoii 3a1anust
BBINOJIHEHBI B COOTBETCTBHUHU C YCTAHOBJICHHBIMU TPEOOBAaHUSIMH, CTYIEHT CIIOCOOEH aHAJIM3UPOBATh
MOJyYE€HHBIE PE3yJIbTAThI; IPOSIBISET CAMOCTOSTEIBHOCTh P BBIIIOIHEHUHN 33JaHUH

PesynbTar 00yuenus cuuraercsi Hec(pOPMHUPOBAHHBIM, €CIH CTYJICHT MPH BBHIIIOJHEHUH 33JaHUI HE
JeMOHCTPHUPYET 3HAaHUH y4eOHOro MaTepuaa, JOIyCKaeT OINOKY, HEYBEPEHHO, C OOJIBIIUMHU 3aTPyIHECHUAMHI
BBINOJIHSACT 3aJJaHus1, HE IEMOHCTPUPYET HEOOXOANMBIX YMEHHH, Ka4eCTBO BBIIIOJHEHHBIX 3aJaHUH HE
COOTBETCTBYET yCTAaHOBJICHHBIM TPEOOBAaHUIM, KAUECTBO X BBITIOJTHEHUS OLICHEHO YUCIIOM 0aJIOB HHUXKE TpeX
10 OLIECHOYHOM CHCTEME, YTO COOTBETCTBYET JOIIOPOrOBOMY YPOBHIO.

10.1. MeToauueckue yKa3aHus IJsl 3aHATHI JTeKIIUOHHOTO THIIA
JleKIIMOHHBII KypC MpeanonaraeT CHCTeMaTH3NPOBaHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMATUIeCKOTro I1aHa. B Xo/1e JISKIIMOHHBIX 3aHATHH PAaCKPBIBAIOTCS 0230BbIE BOMPOCKHI B PAMKaX KaX 10U TeMbI
muctutuiiHb! (Tabmuma 4) . O603HaYaI0TCS KITFOUEBBIE aCIIEKTHI TEM, a TaKXKe JeNaloTCs aKIeHTH Ha Hanbosee
CIIO’KHBIE M Ba)KHBIE TIOJIOKEHHS N3y4aeMOoro MaTepuaia. Marepualsl JIEeKIUH SBISIOTCS OMIOPHOW OCHOBOM /st
MOJTrOTOBKU 00Y4YaIOUIMXCs K J1a00paTOpHBIM paboTaM U BBIMTOJHEHUS 3alaHIH CaMOCTOSITEIBHON padoTHI, a
TaKXKe K MEPOTIPHSITUSAM TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH W IPOMEXYTOYHOH aTTeCTAIMH 110 TUCIHILUINHE.

B Xo/ie TeKIIMOHHBIX 3aHATHH PEKOMEHIyeTCs] BECTH KOHCIIEKTUPOBAHUE YUeOHOTO MaTepHaia.

s akTtuBu3anuu pabOThl ydYalUMXCsd Ha JICKIMIX pPa30MparoTcs MpOoOJIEMHBIC 3aJayu, HaIpuMep
MPOTPaMMBbI, 3aMMCAHHBIC ¢ OIIMOKAMH, B KOTOPBIX TONyYaeTCss HEOXKUIAHHBIN JUTs 00yJaroIuxcs pe3yabrar. B
pellicHUH JAaHHBIX 3a/a4 MPUHUMAIOT YYacTHE CaMU CTYACHTHL. B OTHENbHBIX CIyvasx HEOObIYHBIC 3a1auu
MOTYT JaBaThCsl MM Ha JOM JJIS CaMOCTOATENILHOTO perieHus. Ha cremyromieil JeKuM COBMECTHO CO
CTYJICHTaMHU 3aJlaHue oOCyXkaaercs, pa3OupaeTcs TNpaBHIbHOE pelneHue. [loOMmpPSIOTCS  CTYACHTEI,
MPUHUMAIOIIIE aKTHBHOE y4acTHE B OOCYKICHHH.

10.2. MeToauueckue yKazaHus M0 0CBOCHHIO TUCHUILIMHBI HA J1A00PATOPHBIX padoTax

[ToaroToBKY K KakIOH 7Ta0OpaTOpHOH paboTe CTYAEHT JAOJDKEH HadaTh C W3YYEHHs JICKIIMOHHOTO
Marepuaia, KOTOPbI OTpakaeT colepKaHHe MPEJIOKEHHOH Tembl. Jlamee OH 3HAKOMHTCS C 3aJaHUSIMHU
J1a00paToOpHO paboThl, W TPeOOBaHUAMU K paboOTe, MPEAIOKESHHBIMU OOpa3llaMH BBITIOJHEHHS TPU UX
HaJIM4YuH, TpeOoBaHUAMHU K odopMiieHHt0 oTdera. Kaxkmas BEIONHEHHas padoTa ¢ 0(hOPMIICHHBIM OTYETOM
TIOJICIKHT 3aIUTE Y MPENOAaBaTeIs.

Ilepen wawasoM pabGoTel B (opMe Oecelbl MOBTOPSCTCS HEOOXOMUMBIA JUIS BBIMIOJHEHUS pPaOOThI
TEOPETHYECKUil MaTepual, NpueMbl pabOThI B IPOrpaMMax.

BonbIIMHCTBO 3a1aHMId BBIMOIHACTCS B HECKOJIBKUX MPOrpaMMax, HECKOJIBKUMH METO/IaMH, PE3YJIbTaThl
CpaBHUBAIOTCA, OLICHUBAIOTCA. O6y‘laIOHII/IeC$I ydaTrcsa CaMH KOHTPOJHMPOBATH IMMPABUJIILHOCTH BBIIIOJIHCHUA
3aJIaHHﬁ, CBEpsAA OTBETHI, ITOJTYUYCHHBIC PAa3HBIMU CHOCOGaMI/I. HOHy‘{eHHbIe HaBBbIKU MCIIOJIb30BAHUS PA3JIMYHBIX
NPOrpaMMHBIX TPOAYKTOB M YMEHHE J[aBaTh OLEHKY CBOCH AEATEIbHOCTH OyIyT HEOOXOAWMBI CTyIEHTaM B
nocieayoneM oO0yudeHHH, TIPY BBITOJTHEHUU KypPCOBBIX Pa0OT M MPOEKTOB, HAYYHOH pPabOThI M MPOBEACHUH
HPaKTHKH.

[1pu onleHHBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIIETyIOIIee:

—  IPaBWIBHOCTH BBIIIOJIHEHUS NMPAKTUYECKOI YacTH paboThI, CTEIIEHh COOTBETCTBUS PE3YJIBTATOB PAOOTHI
3aJ1aHHBIM TPeOOBAHHSM;

—  KadecTBO oopMIIeHHsI OTYeTa 10 padorTe;

- Ka4ueCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCKHI ITPU 3alIIUTE paGOTBI.

10.3. MeToan4ecKkue yKa3aHUs MO CAMOCTOSITEILHOI padoTe 00y4aroIuXCH
CamocrosTenbHast pabota odecrieuuBaeT OATOTOBKY 00Y4alOLIerocs K ayAMTOPHBIM 3aHSATHAM,
MCPONPHUATHUAM TEKYIIETO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTTecTanuu 1o H3yqaeMOI>'I JUCHUIIIINHE. Pe?,y.HBTaTBI
STOH IMOATOTOBKHU IPOABIIAIOTCA B aKTUBHOCTHU 06yqa}01uer0c;1 Ha 3aHATHAX U B KAYCCTBE BBIITOJTHCHHBIX
MPaKTUYECKUX 3aJaHuil U ApYrux HOpM TEKYIIETO KOHTPOJISL.
O0s3aTeNbHO YaCThIO CAMOCTOSITENILHON paOOoTHI SABJISIETCS] OKOHYATENbHOE (POPMUPOBAHUE OTYETOB,
KOHTPOJIb MOJTYYECHHBIX PE3YJIbTATOB, 0POPMIICHHE 3aKOHYEHHOTO JIOKYMEHTA.

[Ipu BeIIOTHEHNY 3a1aHUH AJIS1 CAMOCTOSATENIFHON paboThl PEKOMEHIyeTCsl TPOpaboTKa MaTepHaioB
JIEKIUH 110 KaXXJ0W ITPOMIEHHOM TeMe, a TaKXKe U3yYEHHE PEKOMEHYEMOM JINTEPaTyphl, IPEACTABICHHON B
Pazpnene 6.
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B mporiecce camocTosATensHON paboThI TP U3YYECHUH TUCUUTUIMHBI CTYIEHTHI MOTYT paboTaTh Ha
KOMITHIOTEPE B CIICIIHATU3UPOBAHHBIX ayIUTOPUAX I CAMOCTOSTEIHLHOM paOboTHI (yka3aHo B Tadnuie 12). B
ayAUTOPHUSIX HMMEETCs AOCTYIl Yepe3 HHPOPMALUOHHO-TEJICKOMMYHUKAIIMOHHYIO ceTh «IHTepHeT» K
3IIEKTPOHHOM HHPOPMaMOHHO-00pa3oBaTensHOU cpene yHusepcureTa (QMOC) 1 anekTpoHHOH OMOIHOTEYHOM
cucreme (ObC), TIe B 9JIeKTPOHHOM BHJIE PACIIONATAIOTCA yUeOHbIE H yUeOHO-METOANIECKHE MaTePHAIIBI,
KOTOpBIE MOTYT OBITh HCIIOIB30BAHBI I CAMOCTOSITEIFHON paOOTHI TP N3YICHUN TUCIUTUIAHEL.

11. OUEHOYHBIE CPEJACTBA JJIsA KOHTPOJISA OCBOEHUA JTUCHUIIJIMHBI
11.1 OneHo4HbIe cpeACcTBa I MPOBeAEHUS] TEKYIIero KOHTPOJIs yCIeBaeMOCTH

Texymmii KOHTPOJIb OCYIIECTBIISIETCS TI0 BCEM BUaM Y4eOHOTO Ipolecca:
— YCTHBIE ONPOCHI [10 TeMaM,
—  BBINIOJIHEHHE JIAOOPATOPHBIX PadOT,
—  CaMOCTOSITEIbHBIE paOOTHI TIO TEMaM,
— TECTHI JAJISl KOHTPOJISI 3HAHUH 110 TeMaM.

| cemecTp

IIpuMmepsl 3agannil 11 J1a00PATOPHBIX PadoT
JlaGopaTopHasi paGoTa no teme «JIuHeiinbie U pa3BeTBIAIONIUECS ATTOPUTMBDY

PaGora BpInosiHsieTCS 10 BADUAHTAM.
3amanune 1. CoctaBUTH OJ0K-CXEMY M HAITUCATH MTPOTPaMMY IS BEIYHUCIICHUS 3HAYCHUS ()yHKITHIA.
[TpoBepuTh MpaBUIBHOCTH PabOTHI MPOTPAMMBI, BBIYHCIINB 3HAaUEHHs (DYHKINH B SJIEKTPOHHBIX TA0JIHIaX U B

Mathcad.
0 x°| [VInx| z =035+ X\’ 15.1

03| 15 | 6) 4Jx+0.2

1(a) Brraucnute Y, z mpu X=8,3.
Beuuciure f1= min{y’ Z}

1(6) Brruucnute y, Z u g mpu X=3,7.

f2=maxiy, z, g}
3ananue 2.

CocraBuTh GJIOK-CXEMY W HAITKCATh MPOTPAMMY JUTs BBIYUCIICHHS 3HaueHus pyHKImMU Z(X, Y). 3amycTuTh
NpOrpaMmy TIpH Pa3iMYHBIX 3HAYEHHSX apryMeHTOB X W Y (3 mapbl 3Ha4eHHH 110100paTh CaMOCTOATENLHO,
o0ecreynB paboTy KaXJOH BETKH).

[TpoBepuTh MPaBUILHOCTH PAOOTHI IIPOTPAMMBI, BBIYUCIIHB 3HAYCHUS (DYHKIMI B 3JIEKTPOHHBIX TaOIHIAX
u B Mathcad, ucrionssyst dyukumu ECJI(), IF().

-

x>+e¥, eciu xy<—0.5

z=1x° cos;, eciu —0.5<xy<0.5

lg(xy?), ecmu xy=0.5

3ananue 3.

CocraBuTh 0JIOK-CXEMY M HAmKCaTh MPOrpaMMy JUIsS BeIYMCICHUs 3HaueHus GyHkimu U(XY). 3amycTuth
MpOTrpaMMy TMPH Pa3IMYHBIX 3HAYEHUSX apryMEHTOB X U Y (2 mapbl 3HAYEHHH M0100paTh CaMOCTOSITEIBHO JIIsI
MPOBEPKU pabOTHI pa3HbIX BETOK).

[IpoBepuTh MPaBUIIBHOCTH PAOOTHI MIPOTPAMMBI, BEIYMCIIUB 3HAUEHUS (DYHKIIHIA B SJICKTPOHHBIX TA0JIUIAX U
B Mathcad.
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3/yé_
X72y, eciu 525
5.3+0.5x y

min{d\/cosz(x—0.61), 2X‘y} eciu <5
y

S

JlaGopaTopHasi padora no reme «l{UKInYecKkne aJIrOPUTMBI»

PadoTa BbINoJIHsIETCS 110 BAPHAHTAM.
CocTaBUTh OJIOK-CXEMY U TIPOTPaMMY JIJIsl BBIYUCIICHUS TaOIUIbl 3HaUeHUH QyHKIui Y u Z 1o 3aJaHHBIM
dbopmysam. [IpoBepuTh pe3yabTaThl B TAOJUYHOM Mporeccope u nakere Mathcad.

1 Hcnons3oBath oneparopst While, for, do while.
Y = tg (ex + COS X) npu 0<x<0,34 ¢ mrarom 0,06;
2 HWcnonp3oBaTh omneparop for;
HaWTH MakCUMaIbHOE 3HaYeHUE QYHKIMN
2x+ 34y —e*, ecrusin(y —x) <0.5
Z=1tg’x+1In ,
u, ecausin(y—x)>0.5
X=y
pu 0<x<1,2 ¢ marom 0,7; mpu 0,3<y<0,9 ¢ marom 0,4;
3 Hcnonb3oBatek oneparop While

Z = max {3arctg (y-X); Y2+ x%;arccos(y +%) mpu 1,8<x<2,3 ¢

maroMm 0,4; ipu 0,075<y<0,125 ¢ marom 0,035.

JlaGopaTopHas padora no Teme «OaqHOMepHBbIE H IBYyMePHbIE MACCHBBI»

PaGota BeInoIHAETCS 110 BAPHAHTAM.
CocraBuTh OJIOK-CXEMY M IIPOTPaAMMY.

1 OnnomepHblii MaccuB X(8) 3amate mo Qopmyne X = In(l +O,5). Haiitu
KOJIMYECTBO 3JIEMEHTOB, yAOBIETBOpsrommx yciaoBuio -0,3<c0s(x)<0,3. ITTomMeHSATH
MECTaMHU BTOPOM M NSATHIN AIIEMEHTHI.

2 OnHoMmepHblii MaccuB  Y(5) 3amoyiHUTh CIy4alHBIMH YHUCIaMH. Bwramcnntb
nmpou3BeeHre 1o Qopmylie P :I I(Sln Yi +017|). MaccuB u pe3ynbTar

i=0
BBIBECTH Ha 3KpaH U B TEKCTOBBIH (aii.
3 Martpuity A(4,4) 3anath B (aiiie.

- Haiitn MaxcHManabHBIN ITOJIOKHATEIIBHBINA DJIEMEHT HAaJ TJIABHON JHArOHAJIBIO
MaTpHULbI A.
- st ctpoku K, B KOTOpO# HaXO,Z[I/ITCH HalileHHBIM MaKCUMAJIbHBIA DJIEMEHT,

Z 4,3cos a,
HaiTH CyMMy 110 opMysie O = ;
= 0,2)+1

- chopMHpOBaTh OJHOMEPHBI MaccMB B M3 CyMM OTpHIATENbHBIX 3JEMEHTOB
KaKIOW CTPOKH MAaTPHITHI A.

Bonpocel 1j151 yCTHOr0 onpoca
Tema: «IlIpukaagHoe nporpaMMHoe o0ecredeHne NePCOHATBLHOT0 KOMIIbIOTEPay

1. KakoBo Ha3Ha4YEeHWE U OCHOBHBIE BO3MOXXHOCTH TEKCTOBBIX IPOIIECCOPOB?
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10.
11.
12.
13.
14.
15.

UTo OTHOCHUTCSA K onepanusiM (opMaTUPOBAHUS TEKCTOBBIX JOKYMEHTOB?

Kakwne mapamerpbl a03aieB MOXXHO H3MEHSTh IPU OPMATHPOBAHUH?

3adeM HyKHbBI Pa3phIBbl CTPAHUII U PA3/ICIOB B TEKCTOBOM JIOKyMEHTE?

Kak BcTaBUTh MaTeMaTUYECKYIO (DOPMYITY B TEKCTOBBIN JOKYMEHT?

Kakwue cymecTByroT crmoco6s! 1ob6aBneHus rpa@udecKux n300pakeHni B TEKCTOBBINA JOKYMEHT?
Kak BBIpOBHATH pacronokeHue rpaguaeckux OOBEKTOB MPH PUCOBAHUHM BO BCTPOCHHOM TpaduuecKoM
penakrope?

Kak crpynmupoBath pUCYHOK, COCTOSIIIMNA U3 HECKOIBKAX 00BEKTOB?

KaxoB mopsimok BBoga GOpMYIEI B SI9EHKY 3JIEKTPOHHBIX TAOIHUIL?

Kakue tumbl (hyHKITHI MOKHO HCITOJIB30BaTh B opMynax”?

Kakne pyHKIIMH MOYXKHO HCIOIB30BATh U pa0OTH C MATPUIIAMHU B TAOJIMYHOM Mpoliieccope?
UT0 Takoe aBTO3AITOIHCHHUE B JICKTPOHHBIX Ta0JIHITax ?

Urto Ha3bIBalOT a0COFOTHOM U OTHOCHTEIBHOM ajpecarueii B popmynax?

Kakwue Turer auarpaMM MOXKHO CO34aBaTh CPEICTBAMH TaOIUIHOTO Tpoleccopa’?

KakoB mopsmok AeHCTBHI pH TOCTPOSHUH THATrPaAMMBI?

Tembl: «OCHOBBI AJITOPUTMH3ANUM M TPOTPAMMHUPOBAHUS», «JINHEHbIN 1 pa3BeTBIAIOMINICS

AJITroOpuTM»

oukrwhE

o

10.
11.
12.
13.

14.
15.
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-
©
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IlonsiTHe anropuT™Ma, BUABI AITOPUTMOB.

[epeuncnure BUBI OJIOKOB, UCTIONBL3YEMBIE B OJIOK-CXEME.

[lepeuncnure OCHOBHBIE THITBI JaHHBIX A3bIKa CH++.

HaszBanue oneparopa yciaoBHoro nepexona Ha si3bike C/C++. IlpuBenute npumeps! HCTIOIb30BaHU.
CKOJIbKO HampaBJIeHHUI BETBJICHHs 00SCIIeYHBACT OJIMH ONEPaTop yCIOBHOTO mepexosa if?

Kak, ucmonb3ys omepartop ycioBHOro mepexona if, ocyliecTBUTH pa3BeTBICHHE Ha Oojice uYeM JBa
HarpaBjeHUs?

YeM OTIIMYAFOTCS TPOIECCHI BBIYUCIICHHH, OpraHM30BaHHbIe oneparopaMu if B momHO# u kpaTkoit hpopme?
[IpuBecTr npuMepsl ya100CTBA HCIIOIB30BAHUS KAKAOH (HOPMBIL.

OnuiuTe NPUHLIUT peaan3anny JUHEHHOTO alNTropuT™Ma B OJI0K-CXeMe, B IporpamMme.

Onuimre NPUHLKI pear3aliuy Pa3BETBIIOIEIOCs arOPUTMA B OJIOK-CXEMeE, B IPOTrpaMMe.
Kakue 6ubmmorekn He0OX0AMMO MOKITIOYATE JIJIsl pa00ThI IporpamMmbl? X HazHadeHUe.
Kakoii onepatop ncnons3yercs 11 BBoAa AaHHbIX? [IpuBeauTe mpuMepsl.
Kaxkoii onepaTop ucnosne3yercs A BbIBOAa NaHHbIX? [IpuBeuTe npuMepsl.
Kakue xonctpykuuu sizpika C++ HCHOIB3YIOTCS MPU PELICHUM 337a4 Ha JIMHEWHBIA U Pa3BETBISIOLIUNCS
aNTOPUTMBI?

OrmunTe NPUHIKI pean3alliy pa3BeTBIsonerocs anropurma B nakerax MS Excel, OpenOffice Calc.
Onuimre NpUHLKI pear3aluy pa3BeTBisionerocs anropurma B nakere MathCad.

Tema: «ukaudeckuii anropuTm»
UTo Takoe HUKINYECKUH alroputM?
Uto Takoe nepeMeHHast uKiIa?
Yro Takoe TeJIo IHKJIa?
Urto Takoe urepauus?
Kaxkue BUIbI HUKIMYECKOTO aITOPUTMA PA3IUYAOT?
Kaxue onepatops! si3p1ika C++ OTHOCATCS K IIUKJIaM?
Kaxue oneparops! si3pika C++ OTHOCATCS K MUKITY € TIpeTyclioBueM?
Kaxkue oneparopsl si3pika C++ OTHOCATCS K LIUKITY € IOCTYCIOBHEM?
OnuInuTe NPUHIUIBI HAXO0XKJICHUS CYMMbI, MPOU3BEACHHUS, KOJMYECTBA, CPEIHEr0 apu(pMETHUECKOTO,
HauMEHbIIIEr0, HAMOOJIBIIEr0 3HAYCHHS (DYHKIIUH B TAOJHUIIE MPU COCTABJICHUHU MPOTPaMM U OJIOK-CXEM.
B ueM 3axnrovaetcs pa3HHULIA MEKIY PA3BETBIAIOIIMMCS U HIUKIMYECKUM aJITOPUTMaMu?

Tema: «O}IHOMepHLIe U IBYMEPHBIC MAaCCUBBD>
Yrto Takoe maccuB? Kakue BUIBI MACCHBOB BaM M3BECTHEI?
Kak 00bsBUTH OTHOMEPHBII MacCUB?
Kaxk BBeCTH 0JHOMEPHBIN MAaCcCUB C KJIaBHATyphI? B iporpamme? mo Gopmye?
Kak BeIBecTH OJIHOMEPHBII MacCUB B CTOJIOEI[? MaCCUB B CTPOKY?
Kak HaifTu cymMMy 371eMEHTOB OJJHOMEPHOI'O MacCHBA, YAOBIETBOPSIONIUX YCIOBUIO?
Kak HaliT nmpousBeieHrE HIEMEHTOB OJJHOMEPHOTO MACCUBA, YOBIETBOPSIONINX YCIOBHIO?
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19.

20.

wn e

PP O0O~NO O

12.

Kak naiitu cpennee apudmernyeckoe 3JI€MEHTOB OJHOMEPHOTO MAacCHBa, YAOBJIETBOPSIOLINX
yCIIOBHIO?

Kak HaiiTh MakCUMaJIbHBIN 3JIEMEHT OAHOMEPHOTO MAaCCUBA, YAOBJIETBOPSIONINN YCIOBUIO?

Kaxk HaliTu MUHUMAJIbHBIN 3JIEMEHT OJJHOMEPHOI'0 MAaCCUBa, YAOBJIECTBOPSIONINI YCIOBUIO?

Kak co3mate HOBBI  OJHOMEpHBIM MacCMB W3 JJIEMEHTOB OJHOMEPHOIO  MAacCHBa,
YIOBJIETBOPSIOLIUX YCIOBUIO?

Kaxk HaliTu KOJIMYECTBO 3JIEMEHTOB OJIHOMEPHOI'O MacCUBa, YIOBJIETBOPSIOIINX YCIOBUIO?

Kak nmomeHsTh MecTamMu 3JI€MEHTHI OJJTHOMEPHOTO MaccuBa’?

Kak 0O0BbsIBUTH ABYyMEpHBIN MacCUB?

[lepeuncnure cnocodbl HUIMATN3ALNUN IBYMEPHOTO MacCUBA.

Kak BpIBecTH ABYXMEpPHBII MaccuB?

Kak copmupoBats yciaoBue st BBIOOpa ornpeneiaéHHon 001acT MaTpUILIbI?

Kak co3marb HOBBIM OJHOMEpPHBIM MAacCHUB M3 OJJEMEHTOB JIBYXMEPHOIO MAacCHBa,
YAOBJIETBOPSIOIIUX YCIOBUIO?

Kak co3gate HOBBI OJHOMEPHBIM MAacCCHUB M3 MAaKCUMAJIBHBIX 3JEMEHTOB KaKJIOM CTPOKHU
JBYXMEPHOI'O MaccuBa?

Kak co3gath HOBBIH OJHOMEPHBIM MAacCHMB W3 MAaKCUMAJIbHBIX 3JIEMEHTOB KaXKJIOrO CTOJOIA
JBYXMEpPHOI'O MaccuBa?

OnuiuTe TPUHIMITB HAX0XKICHUS 3aJaHHBIX BEJTUYHH B IByMEPHOM MAaCCHBE.

Tema: «OcHOBBI 3a1IIUTHI HHpOPMALIUN»
Jatite onpeneneHne nHPOPMAIMOHHON O€30MMaCHOCTH.
Kaxkwue Buasl yrpo3s cymiecTByoT B nH(popMannoHHo# chepe?
Yro mpencraBiaseT  co0OH  OpraHM3allMOHHO-IIpaBOBoe  obecrnedeHue  HMHGOPMAIMOHHOMN
6e3omnacHocTu?
Kaxkwue cymiecTByt0T METOIBI 3aITUTH HHPOPMAITIH?
UTo HA3BIBAIOT KOMIIBIOTEPHBEIMU BUPYCAMHU?
Kakwue BBl 3HaeTe MPU3HAKH 3apaKCHUS KOMIBIOTEPHBIMU BUPYyCaMu?
Hazosute Mepr o0ecrieueHnst HHGOPMAITMOHHONW 0€30MMacHOCTH MPU pad0Te Ha KOMIBIOTEPE.
Kakue anTuBUpyCcHBIE IPOTPAMMBI BBl 3HaeTe?
Kakue ¢pyHKIIUU BHIMONTHIIOT COBPEMEHHBIE aHTUBUPYCHBIE TIPOTPAMMBI?
Hazosute mpaBuna 6e3omnacHocTy mpu padbore B IHTEpHET.
Omnpenenure MOHATHE «TOCYNAPCTBEHHAS TaliHa».
[NosicHuTe Ha3HAYEHNE CHCTEM PE3EPBHOTO KONMpoBaHUsl. [IpuBenTe MpUMepHI.

IIpuMepHbIe 3a7aHus 111 CAMOCTOSITEILHBIX Pad0oT
Tema «JInHeiiHbIH ¥ pa3BeTBISIOIIUIICH AJITOPUTM

CocraBuTh 0JI0OK-CXEMY M HAIMCATh MPOrpaMMy ISl BBIYHCICHUS (PYHKIHU:

X2 =X, ecu 0<x<1

fx)=1, .
X°=sinmtXx", ecmu X>1 wum x<0

Tema: «lukaudeckuii anropuTm»
CocraBuTh 0JI0K-CXEMY M HAalMCaTh POrpaMMy JUIsS BEIYMCICHUS TaOIUIbl 3HAYSHUH QYHKIHH:

ctg(x+Y) |x+y|<1 11<x<3 hx=1
Z=4X+Yy 1<|x+y|<4 _2<y<3  hy=X
X—y X+y|>4

Boruncnuts npoussenenue 3nauennii 0 < Z <2

Tema: «MaccHUBBI»

R i-21
Maccus A[5] [5] 3a/iaH 1o Gopmyie Ali][ J]=——=. HaiiTu MaKcHMAaJbHBI} >IeMEHT MeHbIIHH -0,5 U

3aMCHUTH €r0 HYJICM. ITomeHnsaTs MecTamMu BTOPYIO U TPECTHIO CTPOKU MATPHUILIBI.
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BOl'lpOCbl AJI TECTUPOBAHUM 110 TEMaM | ceMecTpa

Ne Bomnpoc
1. an maccus A=[ 10; 0,1; 2; 4 ]
Brruncnute
a 1 i
H — + 23
A
i=0 !
2. B pesynbTaTe BBITIOTHEHUS IPOTPAMMBI
x=1,
while (x<=3)
X=X+1,
cout<<”x="<<x<<endl;
BBIOCPHTE BapUAHT, KOTOPBIH BBl YBUIWTE HA DKPAHE
3. 3amaHa Mojb30BaTeNbCKast ()yHKIIHS
double Z(double a, double b)
{return 10*a+100*b;}
[Ipu BEI30BE 3TOH QYHKIMH B OCHOBHOM IIpOTpamMme
U=Z(x,5) xakoe 3na4denue npumer U, ecnu X=10, y =2

Il cemecTp

Ipumepsl 3aganuii 1/ J1a00PATOPHBIX PadoT
(PaboTHI BHITONHSAIOTCS TIO BAPHAHTAM )

Tema «UnciieHHoe pelieHre HeJIMHEHHBIX YPABHEHHUI»
YpaBHeHUE OTtpe3ok

V1-0.4-x% —arcsin x=0 [0;1]
1) Mertopsr:

- IAroBbI MeTo1 (OTJeNIeHNEe KOPHEN ypaBHEHUS C pa30MeHUEM OTpe3Ka [a; b] Ha 10 yacTeii),
- METOJI ITOJIOBUHHOTO JIEJICHUs C TOYHOCTBIO €=0,001;

- MeTo HrrotoHa ¢ Tounoctrio €=0,0001;

- METOJl IPOCTON nTepannu ¢ ToyHocTrro £=0,001;

- MeToJ1 XopA ¢ TouyHocThio £€=0,0001.

2) Peanuzaiuu Bcex MetoioB (11.1) B anekTponHoM Buze: Excel (Calc), Mathcad.

+ B Excel (Calc) monyuuTts pemenue, ucnons3ys HHCTpyMeHT [log6op mapamerpa;
+ B Mathcad mony4uts pemenue, ncnons3ys Gpyakuuu Find() u root();

+ nmporpamMmMa Ha C++ — METO/BI IO BapuaHTaM.

3) PyuHoii cuer:

- IIIarOBBIA METOJT;

- METO/I TTOJIOBUHHOTO JiesieHus (3 uTeparum);

- meros HetotoHa (3 urepanuun®); - MeTo MpocToil urepauuu (3 urepanun);
- MeToa xopA (3 ureparun).

Tema «UucjaeHHoOe pelIeHue CUCTEM JMHEeHHBIX ypaBHe}mﬁ»
20-X+2-X-3-X+4-%X, =1
X +12-X, -3 X%, =3
X, +13-X,+2-%x, =7
-2-X+3-X,+4-%,-17-%X, =8
1) Peanuzauu metonos B Excel (Calc):
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- metox ["aycca;

- MAaTPUYHBIN MeTO/ (depe3 00paTHYIO MaTpHILy);

- ¢ ucnosib30BaHueM cpefctsa «llouck pemenus» win «Pemarensy;
- MeToJ1 npocToit urepauuu (TouHocts £=0,001);

- metop 3eitnens (Tounocts €=0,001);

2) Peanu3zaruu meto1oB B Mathcad:

- MAaTPUYHBIN MeTo (depe3 0OpaTHYIO MaTpHILy);
- ¢ oMoIbIo BecTpoennoi ¢pyukuuu Find();

- MeToJ IpocToit urepanuu (Touroctb £€=0,001);
- metoj 3eitnens (Tounocts €=0,001);

3) PyuHoii cuer:

- METOJI MPOCTOM MTEepaluu (CaeIaTh 3 UTEPALMH, ONPEACIUTh C KAKOW TOYHOCTHIO HAlJICHO PEIICHHE
Ha TPEThEM IlIare);

- Mmeton 3eiaens (cmenarh 3 WTEpaldd, ONPEACIUTh C KaKOW TOYHOCTHIO HAWICHO peIIeHHWE Ha
TPETHEM 1LIATe).

Tema «AnnpoxkcuManys ¥ HHTEPHOJAANUS QYyHKIUID

Touk Touk Touk Touk Touk Touk Onpenenursb
al a2 a3 a4 as a6 3HAYECHHS B TOUYKAX
X 15 1,7 2,1 3 3,6 4 1,92 2,5
0,5 2,5 2,2 3 3,4 3,2

Kyco4Hast ”HTEpIOJSLUS, CTETICHb MOJMHOMA HA YYacTKe
1-p1it ygacTok 2-0H y4acTok 3-Mii y4acTok

2 2 1

1) Peanmu3anus B anekrponnom Buje (Calc + Excel, Mathcad):
Humepnonayus (memoo neonpedeneHubix K03ppuyuenmos u memoo Jlacpansica):

B cooTBercTBHM ¢ MHIUBUAYATBHBIME 3aaHUSAMHU B (aitne «2023 BapuaHThl MHTEPIOJSIIAN

Annpokcumayus (Memoo HauUMeHbUWUX K8AOpamos):

JIMHENHas

napabonuyeckast

IIOJIMHOM 5 CTETIEHU
B Calc mony4nTs K03 GUIMEHTBI ypaBHEHUIA, PEIIMB CUCTEMBI Yepe3 00PaTHYI MATPHILY C OMOIIBIO
¢ynkuii  MINVERSE(), MMULT() (wm MOBP() u MYMHOX() — B Excel). Ioctpouts
IUarpaMMbl ¢ OTOOpaKEHHWEM  HUCXOJHBIX  JAaHHBIX W IpadUKOB  MHTEPIOJISLUOHHBIX
(anmpoKCUMUPYIOMINX ) PYHKIIHH.
B Excel noctpouts rpaduku ¢ NOMOILIbI0 HHCTpyMeHTa JIunua mpenoa, BbIBECTH YPaBHEHUS JTMHUN
TpEeH/Ia Ha IuarpamMmax.

2) PyuHoii cuer.

Tema «Pemenne qudpepeHnuaIBLHBIX YPABHEHHID

y'(0) =—0.583

y"_2.y'+y:5.x.ex y(O)Z—Og [0,1]

1) TpeGyeMble METOBI:

- MeToJ1 Diinepa NpoCcToH,

- MeTOJI Diiyiepa ¢ yCpeTHCHHUEM,

- MeToJ1 Diiyiepa ¢ LIEHTPUPOBAHHUEM,
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- MeTo/1 Diiyiepa 1o MpaBoMy Kparo (C MPOrHO30M Ha IIar),

2) Peanuszanuu MeTOI0B B 3JIEKTPOHHOM BHJIE: N=5

- Excel (Calc):

[ [Omeronsl Ditnepa (IpoCcToH, ¢ ycpeAHEHUEM, C LIGHTPUPOBAHUEM, TI0 ITPABOMY KpPalo),
[J[JcoBmetnieHHbIC TpaduKH

- Mathcad:

[J OwmeTonsl Ditnepa (IpOCTO, ¢ yCcpeaHEeHNEM, ¢ IEHTPUPOBAHUEM, TI0 IPABOMY Kpalo),
[J[Omeron Pynre-Kyrra (¢ momonipto ¢pynkmmn rkfixed()),

[J Opemenue ¢ moMoIisio BerpoeHHon pyrakmuu Odesolve(),

[J O coMerienne rpauKoB.

3) PyuHoii cuer:
BoimonuuTts 3 mara Meronamu Jisiepa (MPOCThIM, C YCPEIHEHUEM, C ICHTPUPOBAHUEM, 110 TIPABOMY

Kparo).

Tema «UncaeHHbIe MeTOBI pellIeHUs ONPeIeIeHHOIr0 HHTEerpaia»

HNurepBan

IloasiaTErpanbHas GyHKIMS
A P bymxn WHTErPUPOBAHUS

X

Trx s 0:1]

1) Peanuzanuu B anekrponsom Buze: Excel (Calc), Mathcad.
Yucino pa3zouenuii n=10.

Haiitu TouHoe 3HaueHnE yepe3 BCTPOCHHbBIEC (DYHKITUU:
- no ¢popmyne Horotona-JleitOnuna, ucrnonb3ys Gopmyiny nepBoodpazHoii;
- yepe3 onpeaereHHbid uaTerpan (B Mathcad);

Boruncnuth npubnkeHHbIe 3HaYSHHSI ONIPEIeTICHHOTO UHTETpalia, HCTIOIb3Ys:
- METO/T JICBBIX MPSMOYTOJIHLHUKOB,
- METO/]I IPABBIX MPSMOYTOJIHLHUKOB,
- METOJT IIEHTPATBHBIX TPSIMOYTOJIHLHUKOB,
- METOJI TPAIlCLUH,
- Meros1 CuMIICOHa.

BoruncnuTh OMmMOKN MHTETPUPOBAHUS TSI KQXKIOTO METO/IA.

2) Pyunoii cuer:  BBIYMCIUTH TOYHOE 3HAUYEHHUE OIPEJCIIEHHOIO WHTErpajga M NpUOIMKEHHbIE

3HAYEHUS BCEMH 5-10 METOJaMH C YUCIIOM pa3OueHuit N=6, ornpeneanTsb OMMOKH HHTEIPUPOBAHUS.
[Toctpouts rpaduku st METOIOB:

- METOJI JIEBBIX MPSMOYTOJIbHUKOB,

- METOJI IPABBIX MPSMOYTOJIBHUKOB,

- METOJl IEHTPAJIbHBIX MPSMOYTOJIbHUKOB,

- METOJ| TPAIIECLIH.

Bonpocsl 17151 yCTHOT0 onpoca
Tema «UncieHHbIE METObI PellIeHNUsI HEJIMHEHHOTO YPABHEHHUS
Yr10 Takoe YHCICHHEBIE METOIBI?
Kornma npuMeHSI0T YUCIeHHBIE METOIbI?
[lepeuuncnure BUIbI YUCIIEHHBIX METOJIOB.
UTto Takoe ycIoBHE Ha CXOANMOCTh?
YTto Takoe yclIoBUE HA TOYHOCTh?
B kakom ciryuae uHTEpBas oTpe3ka [a, b] uMeet xots Obl 0MH KOpeHb ypaBHeHus f(X)?
B xakoM cirydae KOpeHb X OyAeT eMTMHCTBEHHBIM ?
B uem cymHOCTH maroBoro metoja?

Nk~ E
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10.
11.
12.
13.
14.
15.

Boo~Noo~LNE

el el
akrowdEO

RO ~NoOORA~WNE

11.
12.

13.

14.

15.

16.
17.

18.
19.
20.

0.

OxapakTepusyiiTe METOJl IOJIOBUHHOTO JEJICHUS.

Oxapakrepusyiite MmeToa HeroToHa.

KaxkoBo ycioBue cxonumoctu o Metony Hetorona?

OxapakTepusyiiTe METOl UTEpaLHi.

Kak HaiiTi 5KBUBaNEHTHYIO (DOPMYITy B METO/I€ UTEpAITHii?

KaxoBo ycioBre cXonuMOCTH B METOIE UTEPALii?

Kakoii MeTon umeet 6oiee OBICTPYIO CXOAUMOCTB: METOA UTepauuii win Metox HetotoHa?

Tema «UuciaeHHbIe METObI PellIeHNs] CHCTEMbI TMHEHHBIX ajredpanyecKux ypaBHeHHi»
[epeuncnure npuOIMKEHHBIE U TOYHBIE MeTOIBI petenust CJIY.

Uro Takoe ycioBHe Ha CXOJUMOCTh?

Uro Takoe yciaoBHe Ha TOYHOCTH?

Uro Takoe npsiMoit xon metoaa ["aycca?

Uro Takoe oOpaTHBII x0x MeToaa ['aycca?

Kaxoe ycnoBue cxoauMOCTH B METOJIE IIPOCTOM UTEPAITH?

Kaxoe ycnoBue cxogumocTs B MeTojie 3eimens?

Kaxue 3HaueHnss MOXKHO 33aTh B KaUeCTBE HAYAJIbHBIX 3HAUEHUH ISl UTEPALlMOHHBIX METO0B?
Kakoe ycnoBue 10MKHO BBIIOIIHUTHCS, YTOOBI 3aKOHYMIICS UTEPALIMOHHBIN Ipoiecc?

Uto HE0OXO0ANMO CHENaTh ISl TOCTHKEHHSI BRITIOTHUMOCTH PaBEHCTB CHCTEMBI C OOJBIIIE TOUHOCTHIO?
OcHoBHAas ujesl METo/Ia UTePaLUi.

OcHoBHas uzest Merojia 3eiaens.

Kaxoii MmeTon urepanmii nnm 3edaens JOCTUTAeT 33/IaHHyI0 TOYHOCTh OBICTpee U modeMy?
OTnuyaercs U BIYUCICHUE X, B METOIe UTEpaluil u Meroae 3enaens?

Kak HaiiTy o1MOKy BBIYMCICHUH B HTEPAIIMOHHBIX METOax?

Tema «UuciaeHHbIe METOAbI PeLIeHUS 3aa494 aNNPOKCUMALUN»

[Tonstue narepnonsiuuu. Ilonarue annpoxcuManuu.

JIi1st KakuX 1enel UCIOoJIb3YIOTCS 3a]a4l anpOoOKCUMAaIun?

Mertoa HeolpeaeIeHHbIX KO PHUIIMEHTOB.

MeTo HaUMEHbILINUX KBAJApPaTOB.

B uem cyTp unTepnosnsauun?

B yem cyTh annpokcumanuun?

Kak nocTpouTh anmpoKCUMHPYIOILYO (HHTEPHOIUPYIOILY0) GyHKIHI0 B MS Excel?

OOBSACHUTH IPUHIIMIT BBIUMCIEHHUH 110 METOAY HEOIPeEICHHBIX KO3 PUIIMEHTOB.

OOBSACHUTD NPUHIMI BHIUMCIICHUH 110 METOly HAMMEHBIINX KBa/IPaToB.

Kakue anmpoxcumupytoniye (QyHKIMM MOXHO IOCTPOUTH Yepe3 ONPENEICHHOE KOJINYECTBO
TOYEK?

Kaxue unrepnonupyromyie GyHKINNA MOKHO MIOCTPOUTH YEpe3 ONPEAEICHHOE KOJIUYECTBO TOUEK?
Kak OLIEHNTHP KOPPEKTHOCTb IOJYYEHHOI'O OTBETa IPU PEIIEHUWH 3aJadyd allpOKCHUMAalUU
(uaTEepnonAUm)?

3anucaTh ypaBHEHHs Ui pacuéra Kod(pQUIMEHTOB mNoiauHoMa. M300pa3ute Ha rpaduke
3aJlaHHbIE TOYKU U TpauK armpoKCUMHUPYIOIIEro MOJIMHOMA.

IToctaHOBKa 3ajjauM anmpokKcUMalMU NOJAMHOMOM M crenenu ¢yHKUMH, 3a7aHHOW Tabnuuei
koopauHaT N Touek (N>2) wmerogom Haumensmux kBagparoB (MHK). TI'paduueckas
WJUTIOCTpaLus.

Kak 3anuceiBaercs cymMMa KBaipaTOB OTKJIOHEHUHN NMpUOIMKEHHON (YHKIIUH OT 3aJJaHHbIX TOUEK?
W3 kakoro ycioBust HIIyTCsl KO3 (UIMEHTH allPOKCUMHUPYIOIIEeH IpsMoii?

3anuiuTe CUCTEMY ABYX JMHEWHBIX YPaBHEHHUN B CKaISIPHON M MaTpUYHO-BEKTOPHOU (popme 1
HaXOXJICHUA JBYX KO3()(PUIMEHTOB amnmpoKCUMUPYIOMIEH MNpSIMOM MO MeTOAy HaWMEHBIINX
kBazgparoB (MHK) npu 3aganubix koopauaaTax N touek (N>2).

JloJKHBI 11 ObITH paBHbI () 3HAUEHUS OMIMOOK alMPOKCUMALIUU?

JlomkHb! i ObITH paBHBI 0 3HaYEHUS OITMOOK UHTEPIIONIALINN?

MoryT 51 3HaueHHs! OMMUOOK alpPOKCUMALIUU UMETh OIMHAKOBBIC 3HAKHU?

Tema «YucjieHHbIE METOAbI PCIICHUSA 0OBLIKHOBEHHOI'0 zmc])(])epemma.nbﬂoro YPaBHCHUSA»
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Uro takoe auddepeHnranbHoe ypaBHeHUE?

Uto Ha3BIBAIOT HOPSAAKOM Tu(PEpeHINAIEHOTO YPAaBHCHUS ?

Kakue Buns auddepeHnnanbHbIX ypaBHEHHN ObIBAIOT?

Uro Takoe 00bIKHOBeHHOE AU epeHranbHOe ypaBHeHHE?

Uro Takoe 3amaua Komm?

Uro ciryxut orBeToM Tipu pemeHnn OY ananutuaeckn?

Uro ciy)ut otBeToM npu pemieHnr OY yncneHHo?

Kak cnematp uncinennoe pemenne nudepeHnranbHOr0 YpaBHEHNAS TOdHee?
[TepeurcivTe OCHOBHBIE YHCIIEHHBIC MeTOABI pemenus OY .

0. B uewm 3akimouaercs MeTo]] Ditiepa mpocToi?

1. B gem 3akirouaercs MeTon Ditniepa ¢ HEHTpUPOBaHHEM?

12. B uem 3akimovaercsi MeToa Diepa ¢ ycpeaHeHueM?

13. B uem 3akmovaercs metox Pynre-Kyrra?

14. Kax npuBectu ucxoanoe OJlY k Buay, MOAXOASIIEMY IS PELICHUS YUCICHHBIMA METOIaMH?
15. Kaxkwue Bctpoennsie pynkuun MathCad npexycmorpenst it penenust OJ[Y?

RPRowoo~NoOR~WONE

Tema «YuciieHHBbIE METOAbI PellIeHNs ONpPe/IeJJeHHOT0 HHTErpajia

OOmumii NPUHLIXI YUCICHHOTO HHTETPUPOBAHUSI.

Kak craButcs 3a1a9a 9NCIEHHOTO WHTETPUPOBAHHUS?

BI)IBOIL q)OpMYHBI AJ1d BBIYUCIICHUA OIPEACICHHOI0 MHTETpajia METOAOM JICBBIX IMTPSAMOYT'OJIbHUKOB.

BI)IBOIL q)OpMYHBI AJ1d BBIYUCIICHUA OIPEACIICHHOI0 MHTCIpajia METOAOM IIPaBbIX MPAMOYTOJIbHUKOB.

BriBoa hopMyITel TS BEIYHCIICHAS OTIPEACTICHHOTO HHTErpaia METOIOM EHTPATBHBIX MPSIMOYTOIEHUKOB.

BriBox (hopMyITeI U1 BEIYMCIICHUS OTIPEACTICHHOTO HHTErpaia METOOM TPAaIISIHil.

Kaxk BEIYHCIUTE OHpeILCHCHHbIﬁ HUHTCTpal METOI0M JICBBIX HpSIMoyFOHBHI/IKOB?

Kak BeaucIuTh OnpeeieHHpI HHTETPal METOIOM MPABBIX MPSMOYTOIBHUKOB?

Kak BpaucIuTh onpeeieHHpId HHTETpail METOI0M IEHTPATbHBIX MPSMOYTOJIEHUKOB?

0. Kak BBIYHCIUTD ONPEACICHHBIN HHTErPA METOIOM TPAIICIUi?

1. Kak BBIUHCIIUTH ONPEACICHHBIN HHTETpall MeToA0M Hapadon (Cumriicona)?

12. Kak cnmenats 4nciIeHHOE 3HaAU€HUE HHTETpasia TouHee?

13. Kax BBIYHMCIHUTE ONPEACICHHBIA HHTETPal METOJOM JIEBBIX MPSIMOYTOJILHUKOB C 3aJaHHOM TOYHOCTHIO?

14. Kax BBIYHMCIHUTE ONpPEACICHHBIA HHTETPal METOAOM MPABBIX NPSMOYTOJIBHUKOB C 33JaHHOW TOYHOCTHIO?

15. Kak BBUMCIHTH ONpeAeNeHHBIH WHTETrpall METOJOM IIEHTPAIBHBIX NPSIMOYTOJHHUKOB C 3aJaHHOUN
TOYHOCTBIO?

RBPRowo~NooOR~LONE

IIpuMepHbIe 3a1aHuA 111 CAMOCTOATEIBLHBIX Pa00T

Tema «HUuciaeHHble MeTOAbI pellIeHUs HEJTMHEHHOr0 YPABHEHUS

Pewmnts HenuHeitHOe ypaBHeHne 4X°-5x-21=0  na unTepsaie ot 2,1 10 4,1. OnpesenuTh MATrOBEIM
METOJIOM C YHCJIOM pa30MeHuil n=>5 WHTepBaj U30JSAIMH KOPHS, OTIPENETNTh KOPeHb MeToJoM HploToHa ©
touHocThio €=0,01.

Tema «HucjieHHbIe MeTO/IbI PellIeHUs] CHCTEMbI JTHHEHHbIX ajJredfpandyecKux ypaBHeHUi»

Pemmts cuctemy JIMHEHHBIX ypaBHEHUI BX, — 2X, — X3 = —3
METOJIOM IIPOCTON UTEPALIUH. B

Bpyunyto Haiitu 3 utepanum. 3% — 9%, +2%, =4

IMonyuuts pemenne B Excel (Calc) ¢ X, —2X, +5X; =—4
HOMOIIBIO 00PATHOH MaTpHUIIBL.

Tema «YucjieHHbIE METOAbI PCIICHUA 3aJa91 ANINMPOKCUM AU
AHHpOKCHMHpOBaTB TaOJIUYIHO 3aJaHHYIO (1)YHKI_[I/II-O IMOJIMHOMOM 2 CTEIICHU.

X X X y y y
1 2 3 1 2 3
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Tema «UncaeHHbIe MeTOABI pellIeHUs] 00BIKHOBEHHOT 0 () ¢epeHINATBHOI0 YPABHEHH
Pemuts auddepenmansHoe ypaBHEHHE MOIM(UITMPOBAHHBIM METOIOM Difiepa ¢ IEHTPUPOBAHHEM.

YpaBHeHue

HnrepBan

HavyanbHble 3HAYEHUS

y'+y'=x*-3x

[1;2]

y(1)=1 y'(1)=0

Tema «UncaeHHbIe METOABI pellIeHUs ONPeieIeHHOIr0 HHTerpaiay

Brruucnute onpeneneHHbI MHTErpajl METOJOM JIEBBIX HMPAMOYTOJIBHHKOB.
3Ha4YeHUEM, TOTy4eHHBIM 10 (opmyne HeroTona-JleiiOnua.

0,5
J'(xz +2)dx n=4
01
TecThbl 1)1 KOHTPOJISI 3HAHUH M0 TeMaM 2 ceMecTpa
Bonpoc OTtBer
1. [Ipu ucnonb30BaHUK IATOBOr0 METOAA MIPHU e  YTOYHEHHBIN HHTEPBAJI, COAEPKAILIUNA KOPEHb

SABJIACTCA:

PELICHUH HEMTMHEHHOTO ypaBHEHHUS Pe3yIbTaTOM

YpaBHEHHSA
JIBa KOPHsI ypaBHEHHS, BXOSIIHE B 3TOT HHTEPBAT
rpaduk ¢pyHkimu F(X), KOTOpas CTOUT B JIEBOI
4acTU ypaBHEHUs

OJIMH KOPEHb YPaBHEHUS, IIOJyUYEHHBIN C 3aJaHHOU
TOYHOCTBIO

3HauyeHus QyHkiun F(X) ¢ pasHpIME 3HAKaMU

2. Bribepure MeTOAbI yTOUHEHUS KOPHS

HEJIMHEHHOTO YpaBHCHUA:

meTtoa HetoToHa

meton CUMIICOHA

IIATOBBIA METO/I

METO/I IIOJIOBUHHOI'O JCICHUS
METOJ TPOCTOH UTepaIiH

CpaBHUTE pe3ynabTaT Cco

3. UrepanmoHnbie GOPMYJIBI PEIICHUS] CUCTEMbI
JIMHEIHBIX YPaBHEHHH KAaKOT0 METO/A MPEICTABICHbBI
HUXe?

i i i
i1 by — (ay2x; + ay3x3 + a14x4)
X1 =
a1
i+1 i i
41 _ b2 = (@1x1" " + ap3x3 + az4x; )
.xz =
azz
i+1 i+1 i
it = bs — (az1x1"" + Azzx3" " + Az4Xy)
=

ass

i+1 i+1 i+1
iv1 _ ba = (@i + agpx5" + ag3x3" )

Q44

e MeTOJa Dinepa

Mmetona HeroToHa

METO0/1a IIPOCTON UTepaluu
Metoza Pynre — Kyrra
MeToja 3eiaens

11.2. OIIeHO‘lH])Ie MaTepHaJibl 1J4 NMPOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTrTeCTallum, HeOﬁXOZ]HMbIe IJIs

OLIEHKH 3HAHMIA, YMEHUH ¥ HABBIKOB H (IJIH) ONbITA AeATEJIbHOCTH

@dopMa IIPoBEICHUS TPOMEKYTOUHOM aTTECTALUU 10 JUCLUIIINHE:
00s13aTeNIbHBIM SBIISIETCS IK3aMEH B IIEPBOM CeMecTpe H 9K3aMeH BO BTOPOM ceMecTpe.

ITo pe3yiabTaTaM HAKOIMUTCIbHOT'O peﬁTHHFa IJId CTYAC€HTOB, BBITIOJITHUBIINX BCC Tpe6OBaHI/I$I
MPOrpaMMbl, U HAOpaBIIUX 0ojIee 75 OAJUIOB 3a TEKYIYI0 pabOTy OLIEHKA 33 DK3aMEH BBICTABJISICTCS

ABTOMAaTHUYCCKHU.

KOMHLI-OTepHaH (bopMa cJadyr 5K3aMEHa I10 ounetam npeamnojaracTcsd, Kak nmpaBuio, 1 CTyACHTOB, HE
Ha6paBumx HYXXHOI'0 KOJHYECTBA 6ann013, KEJIaloUIUX IMOBBICUTH OLCHKY, W JId CAadu aKaHeMquCKOﬁ

3aJ0JKCHHOCTH.

IlepeyeHb BONIPOCOB M 33/IaHM 1JI1 MOATOTOBKH K 3k3ameny (1 cemectp)

NS =

Twune! fanaeIX B C++.

Anroputm. CBoiicTBa anroput™a. Busl anroputMos.
[pencrasienue anroputMa B hopme OJIOK-cXeMbl. Buibl GJ10KOB.
CrpykTypa nporpaMMsl Ha si3blke porpamMmmupoBanust C++. [loakmouaembie OHOIMOTEKH.
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13.
14.
15.
16.
17.

18.

19.

20.
21.

22.

23.

24,

25.
26.
27.

28.

29.

30.

31.
32.
33.
34,
35.
36.
37.

38.
39.

Apudmernueckue oneparopsl B C++.

Jlornueckue oneparopsl B C++.

BBoj / BBIBO JaHHBIX Ha 3KkpaH B C++.

CrangapTHble MaTeMaTU4eCKue ()YHKIIMH s13bIKa IporpaMmmupoBanus C++,

Peanm3amust pa3BeTBISIONIETOCS aNropuT™Ma B mporpamme U Onok-cxeme. [lomHas u HemomHas
(dhopma BeTBICHMUS.

. BrnoxxeHHbIe BETBICHHA: pean3alysl B IporpaMMe U OJI0K-CXeMe, mpumep.
11.
12.

Vcnionb30BaHuE CIIOKHBIX JIOTHYECKUX BBIPaKEHUH BMECTO CTPYKTYPBI BIOKEHHBIX OIIEPAaTOPOB.
[lomck mumHMMYyMa (MakCMMyMa) W3 HECKOJBKMX 3HadeHWH. Peammsanus B ONOK-cxemMe H
mporpaMme.
Huknuyeckuii anropuT™: MOHSATHE, BUIBL.
OmnepaTopsl IUKIIOB B C++,
Bnok-cxema IByMEpHOTO IUKIIA C IPEAYCIOBHEM (C IIOCTYCIIOBUEM).
Peanuzanust B mporpaMme JBYMEPHOTO IIUKJIA C IPEAYCIOBUEM (C MIOCTYCIIOBUEM).
[IpuHIUIBI HAaXOXXACHUS CYMMBI, HPOM3BEICHMSA, KOJMYECTBA, CPEIHEro apu(METHYECKOIO
3HAYEHUs,, HAaWMEHbLIEro, HauOoJbIIero 3HaueHWs GQyHkouM B Tabnuune. Peamnzamus B
nporpaMMe u OJI0K-CXeMe.
Onnomepnsiii maccuB. [lonstue. OO0bsiBIeHHe B porpamme Ha sizbike C++. CrocoObl 3amaHus
OJHOMEPHOI'0 MaccHBa.
3amaHre 0THOMEPHOI0 MacCHBa C KJIaBUATYpHI (B MporpamMme, 1o GopmyIie): peanu3anus B OI0K-
CXeMe U TIporpamme.
BriBo omHOMEpHOTO MaccuBa B CTPOKY (B CTONOEII).
[IpuHIMIBI HAaXOXKACHUS CYMMBI, HPOM3BEICHMSA, KOJMYECTBA, CPEIHEro apu(METHYECKOTO
3HAYEHUS AIIEMEHTOB OJHOMEPHOTO MaccHBa. Peanuzaius B mporpaMMe u OJI0K-CXeMe.
[IpuHOUNIBl HAaXOXICHWS HAMMEHBILEro, HAWOOJBINEr0 3HAYEHHUSI 3JIEMEHTOB OJHOMEPHOIO
MaccuBa. Peanuzanus B mporpamMme u 6J10K-CXeMe.
HpI/IHHI/IHI)I HaxXO0XIC€HUA CYMMBI, IIPOU3BCACHUA, KOJIUYCCTBA, CPCOAHETO apH(l)MCTI/ILICCKOFO
3HAYEHUS] DJIIEMEHTOB OJHOMEPHOTO MAacCHBa, YIOBIETBOPSAIOUIMX YCIOBHIO. Peanm3zanusi B
MporpaMMme u OJIOK-CXeMe.
HpI/IHHI/IHI)I HaXOXACHUA HAUMMCHBIICTO, HaI/I6OJ'H)Hl€FO 3HAa4YCHUA JJIEMCHTOB OJHOMCPHOTO
MacCHBa, YIOBJICTBOPSIONINX YCIOBHIO. Peanuzanus B mporpamme u OJI0K-cxeme.
Kak momeHsTh MecTaMu 3JIEMEHTHl OAHOMEPHOTO MaccuBa?
Kaxk 3aMeHUTh 371eMEHTHI HA APYTrUe 3HAUCHHUS?
HBymepHbiii MaccuB. [lonstue. O0baBnenne B nporpamme Ha sizbike C++. CrocoObl 3amaHus
JBYMEPHOT'O MacCHUBa.
Ycnosue amst BbIOOpa HY>KHBIX 3JIEMEHTOB MAaTPHULIBL:

— Ha IVIaBHOW JMaroHaju;

—  BBIIIIE TJIaBHOW JUAroHasu;

—  HHWXE IJIaBHOM JraroHalu;

— Ha MoOOYHOH IMaroHalu;

—  BBIIIE MOOOYHON JUaroHaH;

—  HWkKe no0OYHON AUaroHau.
HpI/IHHI/IHLI HaxXO0XIC€HUA CYMMBI, IIPOU3BCACHUA, KOJIUYCCTBA, CPCOAHETO apH(i)MeTH'—IeCKOFO
3HAQUYEHUS DJIEMEHTOB JBYMEPHOI'O MACCHBA, YAOBJIECTBOPSIOMIMX YCIOBHIO. Peanmumzamus B
nporpaMMe 1 OJI0K-CXeMe.
HpI/IHHI/IHLI HaXOXACHUA HaHMMCHBIICTO, HaI/I6OJ]I)HIeFO 3HAUYCHUA DJJIEMCHTOB AOBYMCEPHOI'O
MacCHBa, YIOBJIECTBOPSIONINX YCIOBHIO. Peanuzanus B mporpamme U OJI0K-cxeme.
Kak moMeHsTh MEcTaMH J1Ba 2JIEMEHTA MAaTPULBI?
Kak 3aMeHHUTB 37IeMEeHTBI MacCHBa Ha JPyrue 3HaYCHUs?
Kak rmoMeHsTh MEcTaM¥ CTPOKH (CTOJIOIBI) MATPHIIBL.
Co3anue HOBOTO OTHOMEPHOT'O MacCHBa U3 MUHMMAJIbHBIX 3JIEMEHTOB CTPOK MATPHLIBL.
. Co3zanue HOBOTO OJHOMEPHOTO MAaCCHBa M3 MAKCUMAIIBHBIX AJIEMEHTOB CTOJIOOB MAaTPHULIBL.
Co3ianue HOBOTO OJIHOMEPHOTO MacCHBa M3 CyMM 3HAYEHHI 3JIEMEHTOB CTPOK MaTPHIIBI.
Co3nmaHre HOBOTO OJHOMEPHOTO MacCHBa W3 IMPOM3BEIACHUN 3HAYCHUHA DJIEMEHTOB CTOJIOIIOB
MaTpHLIBL.
BriBoJ pe3y/IbTaToOB IPOTrpaMMBbI B (aii.
Utenune naHHbIX U3 Qaiina.
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40. Co3nmaHue 1 UCTIOIb30BaHHUE TIOIb30BaTENbCKUX QyHKIMNA B C++.
IIpumeps! 3axa4 A1 NOATOTOBKH K 3K3aMeHY 10 MH(popMaTHke:

Cocmagump 6710K-cXxembl U RPOZPAMMBL K 08YM 3A0aAUAM.
3angaua 1.
Hoscuenue. Ymemo evinonnums 6e3 xomnviomepa (8pyunyio): [ns maOruysvl 3HaA4eHUl 3anoaHums
cmonbywl x, Y, ons yukyuu 2(X\y) 6 Kadxfcoou cmpoke Hanucamev Gopmyny, no KOMOpOU 6bINOJIHAIOMCS
BbIYUCAEHUS, C HOOCNAHOBKOU YUCT0BbIX 3HAYEHUIL.

sin®y, eciu X+y<3

1. Bremuancaurs Tabim 3HAYECHUH KLU Z(X,y)=
v byt () X2 +y, eciu X+Yy>3

npu 0.2<X<1 ¢ marom 0.5; 2<y<6 ¢ marom 1.7.
Haiiti cymmy 3HaueHuit pynkuuu z(X,y) >1.
2V ecu  Xy<-5
2. BbluucnuTh TabmuLy 3HAYCHUH (DYHKIUH z2(x,y)=<x*cos’y, ecmu —5<xy<0
e*”, ecmu xy=0

pu -2<X<0,5 ¢ marom 2.5; 1,5<y<3.9 ¢ marom 1,2.
Haiiti MEHUMAJIbHOE TTOJIOXKUTEIbHOE 3HaYeHUE QYHKIMHU Z(X,Y).

3anaua 2 (Ha OAHOMEPHBbIH WM IBYMEPHbIH MACCHUB).
1. 3agate omHOMepHBIN MaccuB W3 10 AIeMEHTOB ciay4ailHBIM oOpazoMm. HaliTu cymMMy MakCHMalbHOTO H
MUHUMAaJIBHOTO 3JIeMEHTa MaccrBa. BeIBecTH pe3ynbTaT U MacCUB Ha 3KpaH.
001 62 41 -05
42 -9 02 15
-15 4325 01 -32
1.3 4 31 27

i —
A=

2. Maccus 3a7arb B nporpamMme. HallTu MUHUMAaNbHBIA MOJOKUTEIbHBIN
3JIEMEHT I10J TOOOYHON auaroHansro. [IoMEHITs, MecTaMi HalIeHHBIH 3JIEMEHT C MOCJIEAHUM JIEMEHTOM
MaccHBa.

HcxonHbli M1 ©3MEHEHHBIN MaCcCHBBI, HAICHHOE 3HAYEHUSI MUHUMYMa BBIBECTH HA SKPaH.

I[Ipumep 6utera (I cemectp)
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MHHOBFHAVEI POCCHE
$¢ETEPATTEHOE I'OCY TAPCTEEHHOE BIOTEETHOE OEPAIOBATENRHOE VIPEE TEHME
BEICIITET O OEFA3OBAHITA

HI'IHCETDPD,ICICHIFI TDCF',I.—EPCTBEEHL]TI TEXHHUECKHH YHHBEPCHTET
s, P.E.AneKceeBa

Kadegpa I TpUren adHa 8 MO eI iR Ay
JTHCITHITTHEA i R dropIwm mRa
BHIET Ne 4

CoCTaBHTE OI0E-CXEMEL H P OorpashIGT.

P

Ix“y. ecmw x—y=-5
1. BeeHCIHTE TAODIy sHAYeHHE QVHEIFH X, v, 2 2(x, 1) =3 e, ectuw —JF<x—y<3
Isinol  ectw x—p 23

mpu 2 3=x=3 7 cmarom 0.7;  -259=8 c marom 10.
Hafita nponsse e sHATCHMA §yvEsIne z Messnrn 20.

b

Maccme A(33) sagate B mporpamme. Paccunrate sHauemme coyMuEl oo dopiryide

5 =3"(k+2a,) rnek —HoMep CTpPOKH ¢ MHIMATEHEM sTeMenToM. MaccHE, sHauRHIA
s

BMEIETFIMYMA H CYMME] ERIESCTH Ha SEPaH.

Jas. xadedpoil InIaMeEHIMOD
i B

]
=
[
-

Il cemecTp

IlepeyeHb BONPOCOB U 32JaHUM ISl IOATOTOBKHU K IK3aMEHY
PewieHre HenMHEMHBIX YpaBHEHUH.

a. Ormpenenenyie HHTEPBaja U3OJSIMNA KOPHS MIarOBBIM METOJIOM.

b. Metox MOJOBUHHOTO JETCHHS.

Cc. Merog Herotona.

d. MeToxa npocToii UTEparnu.

e. Merox xopa.
Pewienue cuctem TMHEWHBIX ypaBHEHUM.

a. Meron I'aycca.

b. Merox mpocroit nTepanuu.

C. Meron 3eiinens.

d. Marpuunsiit Mmeton (B Calc, Mathcad).

e. [Ilouck pemennii / Pemarens.
ATTIpOKCUMAITUS U HHTEPITOIISIIHSI.

a. Anmpoxcumarus. MeToq HaMMEHBIINX KBAIPATOB.

b. HWutepnomnsuus. Meroa HeonpeaeaeHHbx koddduimentos. Mertox Jlarpamka.
YucneHHOe MHTETPUPOBAHUE.

a. MeTtop neBBIX MPSIMOYTOIBHUKOB.

b. Meroxa npaBbIX MPSIMOYTOJIBHUKOB.

C. MeroJ HeHTpaTbHBIX TPSIMOYTOIHLHUKOB.

d. Meron Tpanemnuii.

e. Meron Cumricona (mapadon).
UucneHnHble MeTOIbI peteHns auddepeHanbHbIX ypaBHEHHH.
Merton Ditnepa.
Moaudukanus Meroga Diepa ¢ IEHTPUPOBAHUEM.
Monudukanus MeToa Diiepa ¢ yCpeIHEHUEM.
Monudukanus MeToza Ditepa 1o mpaBoMy Kparo.
B markan Odesolve.

o0 oTe

IlpumepHbIe 321241 K IK3aMEHY.

Haiitu ipuGimkenHoe pelieHne ypapHeHus X° —5X+6 =0 Ha otpeske [1.2;2.4]:

ONpEENUTH IArOBBIM METOIOM HHTEPBA 11 oucka KopHs ¢ marom h = 0.3,
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YTOYHHUTL 3HAYCHHUC KOPHS C TOYHOCTBHIO 0.01 merogom HeroTona.

Haiiti nprOImKeHHOE perieHne ypaBHeHns X° —5X +6 =0 Ha oTpeske [1.2;2.4]:
OIPE/IEIUTH [IArOBBIM METOJIOM HHTEPBAI JUIs OUcKa Kophs ¢ marom h =0.3

BrIOTHUTS [1s1 yTOYHEHUS KOPHSA 3 UTEpalliy METOIOM ITOJIOBUHHOTO JeTIEHUSI.
Onpenenntp, ¢ KAKOW TOYHOCTHIO TIOJTYYEHO pelIeHne Ha MTOCIEAHEeH NTepaIii.

Pemuts cucteMy JIMHEHHBIX ypaBHEHUN —TX + X, +3% =3
METOJOM IIPOCTON UTEPALHH.

Pewnth cucteMy JTMHEHHBIX YpaBHEHHM 2% = 1%, +3%; =2

MeTozoM 3eiizenst. — X, —2X, + 6X; = -3

Pemnts cucreMy JIMHEHHBIX ypaBHEHUN
MeroqoM ["aycca.

Pemnte cucteMy JTUHEHHBIX YPAaBHEHH B
Mathcad (Excel) meTomom obpaTHoii
MaTpPHLIBI.

HHTepnonnpoBath TaOIUYHO 3aJaHHYIO vl v

e
[

xl %2

(YHKIHMIO TOMMHOMaMH | CTENeHn METOIOM
Jlarpanxa.

[ ]

§

et
Ll Y]

HHTepnonnpoBath TaOIWYHO 3aJaHHYIO
(GYHKIUIO, HCHONB3YS BCe TOUKH, METOI0M
HEOTIPeIeTICHHBIX KOO PHUIIMEHTOB.

ANNpoKCUMUPOBATh TAOIUYHO 3aJaHHYIO
(YHKIIUIO IOJIMHOMOM | CTEMNeHH.

10.

ANNpoKCUMUPOBATh TAOINYHO 3aJaHHYIO
(YHKLHIO IOJIMHOMOM 2 CTEICHH.

11.

Brruncaure OHpC}ICHCHHBIﬁ HHTCTrpal MCTOAOM HEHTPAJIbHBIX MPSAMOYT'OJIbHUKOB.
3

J.(3x—1)dx n=4

1

12.

Brruncaure OHpC}ICHCHHBIﬁ HWHTCTpal MCTOAOM JICBBIX MPAMOYTOJIbHUKOB.

3
J(Sx—l)dx n=4
1

13.

Brruucnute onpeneaeHHbI HHTErpail METOJOM Tpanenui.
3

I(3x—1)dx n=4

1

14.

Brraucnure onpeneneHHb nHTETpai MetogoM CUMIICOHA.

3
j(3x—1)dx n=4
1

15.

Penmtes  nuddepennmansHoe  ypaBHEHHE
METO0M Diliepa.

16.

Pemuts muddepennmansHoe ypaBHEHNE y'+y'+2x=0
MOTU(PHUIIMPOBAHHBIM METOIOM Diiepa mo [0;0.5]
PaBOMY Kparo. y(0)=0

17.

Pemuts muddepernmanbHoe ypaBHEHNE y'(0)=1
MOAU(DUIIMPOBAHHBIM METOZOM Dijiepa ¢ n=5
IIECHTPUPOBAHUEM.

Ipumep ounera (11 cemectp)




MHHOEPHAYEH POCCHH
ZETEPATTEHOE NOCYIAPCTEEHHOE EFOLEETHOE OEPAZOBATENRHOE YIPERTEHHE

EBICIITET D OBPAZOEAHITH
HIDKETOPOICEMI rOCY JAPCTEEHHEIA TEXHHUECKHH YHIBEPCHTET
. P.E. Anerceeea
Kadeapa & [MpUKAGIHOF MO EMGTLKOS
B oy 5 « HHdropmamuxas

IKIAMEHATIHOHHBIN EILTET M

1. Permire memmefinos ypepmssme Ix-2v-8=0 =2 mmrepeate o1 1.2 zo 2.7. Ompersms
IIZrOEEDM METONOM C THCTOM PasOHSHME n=) HETEPERT HIOVIRIDE KOpHA, ONPETeTHTE KOpPEHE
METONOM JEISHIA OTPE3ka HonwIaM ¢ TouHecThEo £=0,1 (Cale).

2 Hazfite  Toumcs — pemmemEms  CHCTEME 0 EHeEERR ypeEemmE 0B Mathead
Pyaerng coeToM DOTYVIETE PEINSHES METOIOM OPOCTOH ETEPEIEH © TOUHOCTRED £=0.3.

[6x, +2x, =16

{2y, —3x,+x,=-35

fxr, —3r, +4x, =10

1. ATMPOECHMEPOESTE T2OMHUEC SRIZEEVED QVEEIDEC DOAHHOMOM | CTEDSHH MEeTOIOM
EapverbIm FEaTpaTeE (Mathead).

xl x2 x3 vl | ¥2 v3
] 2 3 0 2 -3
4. Pemurs anidepemmanteros ypaeasmns V' —31 = 21+ 1 Meroaoum FHinspa 53 xETepEan= [(.2;0.8]

cmarom (.2 mpu Eavansmes vemosman V(0.2) =1, y(02)=0.{Calc)

Sas. xapedpoil Sxsavenamop
i ! 202_r.
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