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1. LEJH U 3AJJAYA OCBOEHUS TUCIUATIJINHBI

1.1. Heanto (easiMu) 0CBOEHHsI JUCHHUIIJIMHBI SIBJISIETCS

- o0y4eHHe HCIOJb30BAHUIO, OOOOINEHUIO M aHanu3y HWHGPOPMALUU IS pPEHICHUs
npodecCHOHATBHBIX 3a]1ad,

- O3HAaKOMJICHHE C OCHOBAMH COBPEMECHHBIX HMH()OPMALMOHHBIX  TEXHOJOTHWH,
TEHJICHIUSMH UX Pa3BUTHA,

- o0y4yeHHe MPUHIIMIIAM TOCTPOCHHSI HHPOPMALMOHHBIX MOJIENEH, MPOBEACHUIO aHaIN3a
IMOJIYYCHHBIX PE3YJIbTATOB,

- NpUOOpPETeHNEe HABHIKOB AITOPUTMH3ALMN M IPOrPAaMMHUPOBAHUS B MaTeMaTHYECKUX
naKerax,

- O3HAaKOMJICHUEC C OCHOBHBIMU I/IH(bOpMaI_[I/IOHHbIMI/I TCXHOJIOI'usIMU, HGO6XOI[I/IMBIMI/I JJISL
penieHus: Npo(ecCHOHANIBHBIX 33/1a4, U3YYCHHE METOJOB M CIIOCOOOB IONYYEHUS, XPAHCHUS U
nepepadoTKu HHPOPMALUU

- IPUMEHEHHE COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI 1 KOMIBIOTEPHOW TEXHUKH
B Ipo(heCCHOHANBHON IS TETHHOCTH.

B kypce wu3ydyaroTCsi OCHOBHBIE TEPMHUHBI W TOHATHA HMH()OPMATHKH, TEXHHUYECKUE U
OpOrpaMMHBIE CPEACTBA pealM3allid WH(POPMAIMOHHBIX IIPOLIECCOB, XpaHEHHWE H 00paboTka
TEKCTOBOH ¥ YHWCIOBOW WHGPOpMAMK, TOHATHE HWHOOPMAIIMOHHONW TEXHOJOTHH, MPUHIUITHI
ANITOPUTMHU3AIMH U TPOTPAMMHPOBAHHS.

3amauu ocBOEHUS TUCHUILIMHBI:

[ToxydeHne u KCIOIB30BAaHHE HABBIKOB PAOOTHI C TEXHUYECKUMH U TIPOTPAMMHBIMU CPEICTBAMU
JUIsL peanu3alii UHPOPMAIMOHHBIX IPOIECCOB, IOJIYYEHHUE HABBIKOB OOpaOOTKHM TEKCTOBOM U
YHUCIOBOM WH(OpMAIMM, HAaBBIKOB HCIIOJb30BAaHHE MATEMAaTHUSCKUX IMAKETOB Ui  aHalu3a
OKCICPUMCHTAJIbHBIX U UCCIICAOBATCIIbCKUX JAHHBIX.

2.  MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOT'PAMMBI

VYuebnas aucuuiuiiHa «MHbopmaTHka» BKIIOUYEHA B 00s3aTelIbHBIN MepeueHb IUCLUILIUH
00s13aTeIbHOM YacTH 00pa30BaTEIbHOW MPOTrpaMMbl BHE 3aBUCHMOCTH OT €€ HalpaBJI€HHOCTH
(mpodunst). AucuumuinHa peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmMu ®I'OC, OIT BO u VII, no
HanpaJieHUI0 noarotoBku 15.03.04 ABTomaru3anusi TEXHOJIOTMYECKHMX MPOIECCOB U MPOU3BOJACTB.
JucuuruinHa Oa3upyercs Ha ClelyloluX JUCHUIUIMHAX: MaTeMaTHKa (OCHOBBI alreOpbl, FTeOMEeTpuH,
TPUTOHOMETPHUM, Hayajla aHaiu3a), MHpopMaTHKa (OCHOBbI pabOThl B ONEPALMOHHOW CHUCTEME
Windows, ocHoBbsl pabotsl ¢ makerom Microsoft Office, ocHoBbI anroputmusaimu) B 00bEMe Kypca
CpeAaHEN IKOJIBI.

Pe3ynbpraThl 00y4eHus1, MOJy4eHHbIE TP OCBOGHUH TUCLUIUIMHBL, HEOOXOIUMBI NPU U3YYEHUHU
TUCHMIUIMHBL «BBeneHrne B ClEeNUanbHOCTb» W MPU BBINOJHEHUU BBITYCKHOW KBaTU(UKALMOHHON
paboThI.

3. KOMIIETEHIHWHU OBYYAIOLIEI'OCH, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA JUCHUIIVIMHbI

Tadauua 1- opMupoBaHUe KOMIIETSHIINI TUCIIUILIMHAM

HaumeHnoBanue AuCIUIUIMH, (GOPMUPYIOIIUX Cemectpbl, pOPMUPOBAHUS AUCIUTITAHBI
KOMITETEHIIO0 COBMECTHO

Koo komnemenyuu OIIK-2 1 2 3 4 5 6 7

WNudopmaruka v \

BBenenue B crieniaibHOCTE v

BrinonHenue, NoAroToBKa K Mpoueaype 3aiuThl 1
3alUTa BBITYCKHOM KBAIM(DUKAIIMOHHON paboThI




INEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA 110 JUCHUIIJIMHE, COOTHECEHHbBIX C IINTAHUPYEMbBIMH
PE3YJIIBbTATAMM OCBOEHMUS OIl1

Tab6auuna 2- [lepeueHs MIaHUPYEMBIX Pe3yIbTATOB 00YUEHUS MO TUCIUILUINHE, COOTHECEHHBIX C MNIAHUPYEMBIMU PE3yIbTaTaMH OCBOCHHSI

Kon n Kon n Ili1anupyemMble pe3yJibTaThl 00y4eHHUs 0 JUCHHUILIHHE OueHo4YHbIE CpeICTBA
HaAauMCHOBAaHUC HaAauMCHOBAaHUC TeKymero HpOMe)KyTO
KOMIIETCHIMHU HHAXKATOpAa KOHTPOJIA YHOH

JOCTHKCHHUSA arTrecranmuu

KOMIICTCHIIMHU
OIIK-2 HOIIK -2.1. 3Harh: YMerh: Buaagern: Bonpocsr s Bomnpocs! ms
[TpumMeHsTh Cobupaer, - METOZBI IOJTyYeHHS, - cobupath, 00pabaThHIBATh, - IPOrPaMMHOM MHCHMEHHOTO MHCHMEHHOTO
OCHOBHBIE METO/IbI, | O0OpabarhIBaer, XpaHeHus1, 06paboTKH U aHAJIU3UPOBATh U peanusanyeil aaropuTMoB ompoca. orpoca: OUJIeThI
CHOCOOBI 1 aHaJIU3UPYET U aHanMu3a MHPOPMaIIH; CHCTEMATU3UPOBATh HAYYHO - | IIPU PEIICHUH 3a1aY; Bapuants! IS DK3aMeHa
cpencraa CUCTEMAaTU3UPYET - [IOHATUS, OIIPENIEIICHHUS, TEXHHUYECKYIO HHpOpMALUIO - peasn3alvel peleHus KOHTPOJIBHBIX (30 Guneton)
NIOJTY4YEHUs, HAay4YHO - TEXHUYECKYIO | TEPMUHBI, BUIbI IIpY PELLIECHNUH 3a1a4 B TUIIOBOU 3a]1a4M Pa3HbIMU pab6or (30
XpaHeHu, nHpopmanuto npu ITOPUTMOB U CIIOCOOBI UX | 00JacTH CBOEH crocodamu, yMeHUEM BapHaHTOB).
nepepaboTKu peLlIeHUH 33134 B peanu3aluy, THIIOBBIC npodeccroHabHOI 000CHOBBIBaTh BEPHOCTh
uH(pOpMaLUH obJlacTH aBTOMATH3alMK | 33aJa4d Ha Pa3HbIe BUIbI JeATeIbHOCTH; peLIeHus.

TEXHOJIOTHYECKUX AIITOPHUTMOB. - OIPENeTISATh BUX aJIrOPUTMA

MPOLIECCOB U IPH PEILCHUH 3aJa4H,

HPOU3BOJICTB. PCaM30BBIBATE AT OPHUTMEI

NPH PEIICHUH 3aJa4H, pelIaTh
THIIOBBIC 331a4H.

HOIIK -2.2. 3Harh YMerh: Baagern: Bomnpocsl ansa

Hcnonb3yer - TIOHATHS, ONIPENEICHU, - OIIPELECIIATh METO - CTAaHAAPTHBIMU IUCHEMEHHOTO

COBPEMEHHBIC TCPMHUHBI YUCJICHHBIX TMOJYyYCHUA PCIICHUA 3a/1a4u, MporpaMMHBIMHA OHpoca.

nHpopMannoOHHbIE METOJOB, YACIICHHBIE OOBSICHUTH IPUHLIUI PaOOTHI CpeACTBaMU, BapuaHTh!

TEXHOJIOTUH, TPUMEHACT METOAbI U UX BUIBI, METOOOB PCIICHUA 3a/1a4u, COBPEMECHHBIMU KOHTpOHBHBIX

OCHOBHBIC MCTO/IbI, THIIOBBIC 3aJ1a4H, peuiatbh TUIOBBIC 3a1a4H. I/IH(I)OpMaI_[I/IOHHI)IMI/I

Croco0bl U CpeACTBa - COBpPEMCHHBIC TEXHOJIOTHSIMH B 00J1aCTH pador (30

NOJTy4YEHHsI, XPAHCHUS, UH(POPMALMOHHBIC aBTOMAaTHU3aLUH BAPUAHTOB).

nepepaboTKU TEXHOJIOTUH TPH PEILICHUH TEXHOJIOTUYECKUX

nH}opmanuu B ob6sacT | 3a1a4 B 001aCTH TIPOLIECCOB U IIPOU3BO/ICTB;

aBTOMAaTH3ALUH aBTOMAaTH3aLNU - OCHOBHBIMH TPEOOBaHUSIMU

TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX nH(pOpMaMOHHOH

MIPOLIECCOB U MPOLIECCOB U MPOU3BO/ICTB. 6e3omacHoOCTH B 00nacTu

MIPOM3BOJICTB, COOJIOIast ABTOMATH3ALUH

OCHOBHBIC Tpe6OBaHI/I5[ TEXHOJIOTHYCCKHUX

nHPOPMATMOHHOM
0e301acHOCTH.

poueCcCOB U IMPOU3BOACTB.




4. CTPYKTYPA U COAEPKXAHME JUCIHUIIJIMHbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast TpyaoéMKOCTh TUCIUIUIMHBI COCTaBisieT 8 3au.ef./ 288 wacoB, pacrpeneneHre 9acoB

0 BUJaM pabOT ceMecTpaMm MpeCTaBIeHo B Tabuie 3.

Tabauna 3 PacnipeneneHue Tpya0éMKOCTH TUCIUILIMHBI IO BHIaM padoT MO ceMecTpam

Tpynoémkocthb B yac

Buj yueOHoi1 padoThl Bcero B 1.4. mo cemecTpam
Jac. lcev | 2cem
®dopMaT U3yyeHHus TUCHUTIIHHBI C UCIIOJIb30BAaHUEM DJIEMEHTOB
AIICKTPOHHOTO O0yUYCHHUS

OO0mas Tpy10éMKOCTb TUCIUTUIHHEI TI0 y4eOHOMY 288 144 144
IUIaHy
1. KonrakTHas padora: 110 55 55
1.1. AyauTopHas pa6oTa, B TOM YucJje: 102 51 51
3aHATHA JeKIMoHHoro Tuma (JI) 34 17 17
naboparopasie paboTs (JIP) 63 34 34
1.2. BHeay1uTOpHAsi, B TOM YHCJI€e 8 4 4
TEKYIIMHA KOHTPOJIb, KOHCYJIBTAIIMU T10 JUCIUILIHHE 4 2 2
KOHTaKTHasi paboTa Ha IPOMEKYTOYHOM KOHTPOJIE 4

2 2
(KPA)
2. CamocTosiTesabHasi padora (CPC) 106 53 53
CaMOCTOSITENILHOE U3YyYCHHE Pa3/IeNioB, CaMOIIOITOTOBKA
(mpopaboTka M MOBTOPEHUE JICKIMOHHOTO MaTepuaia u
marepuasa  y4eOHMKOB M y4eOHbIX  IOCOOMH, 106 53 53
MOJrOTOBKA K JIAOOPAaTOPHBIM U TPAKTHYECKUM
3aHATHSAM, KOJUIOKBUYM H T.11.)
[TonroToBka K 9K3aMeHy (KOHTPOJIb) 72 36 36




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tadauua 4 - Cogepkanve JUCHUIUIMHBL, CTPYKTYPHUPOBAHHOE 110 TEMaM

ILlnanupyemsle Bunel yueonoi padoTsl Peasnnzan | Haumeno
KOHTPOJIHpYeM KonrakTHast = us BaHUe
bIe) pe3yJIbTAThl pabora L§ § HaumeHnoBanue B paMKax | pa3pa0ot

OCBOCHHS: :-' ~ HCII0JIb3yeMBbIX NpaKTH4e | AHHOIO
ko1 YK; OIIK; 5 % ol & o o 8 AKTHBHBIX H CKOM 3JIEKTPOH
HanmeHnoBanue pa3aesioB, TeM < E s £ S| A0 Bug CPC

IIK n 51 = =: 2 7 5 : HHTEPAKTHUBHBIX MOJAr0TOB HOI'0
HHIMKATOPbI = 5 E 2 E =i o0pa3oBaTebHbIX KM Kypca
JOCTH/KEHUS g §' § g = E E TEeXHOJIOTH I (Tpyaoem | (Tpyzoem
KOMIIeTeH M = ,g = é‘ 3 % E‘ KOCTh B | KOCTb B

&} yacax) yacax)
1 cemecTp
IIOJArOTOBKa K
OIIK -2 JIEKIUAM
Pazgen 1. KogupoBaHue U CHCTEMBI CUHUCIICHUS )
6.1 (cr. 8-17;
20-32);
Tema 1.1.ITorsATHE HHPOPMATUT 0,2 0,5 Jlexust — 0OBsACHEHHE C
0,5 3JIEeMEHTaMU AUCKYCCUU
Jlekus ¢ anemeHnTamu
Tema 1.2. CUCTEMBI CUHCIICHUS 0,3 TIpe3cETarE
Jlexmust — 0OBsICHEHHE C
JJIEMEHTaMH JTUCKYCCHH,
npoOJieMHast JTEKIUS
Hroro no 1 pazneny 0,5 1
Pasnen 2 OcHOBBI aJITOPUTMHU3ALUH U IPOrPAMMUPOBAHHUS MOJTOTOBKA K
OIIK - 2 JIEKIASIM
6.2.2 (cr. 5-20);
6.1.1 (ct. 79-90);
Tema 2.1T1onsTHe anroput™a. Bumsl anropurmos, cioco6Obl 3anucu. | 0,5 0,5 Jlexmmst — 0OBsICHEHHE C
I'padmueckas u mporpaMMHasi 51 peaan3alys OCHOBHBIX BHJIOB 3JIEMEHTaMH JIUCKYCCHH
aJIropuTMa. Jlexms ¢
3arIaHUPOBAHHBIMU
omudKaMu
JladopaTopHasi padota Nel BrimosHeHne o0IUX 3a1aHUM TT0 TEME 2 2 noaroroska K JIP Wnpusunyansbubie
«OCHOBBI aTOPUTMH3ALINHI U ITPOTPAMMHUPOBAHIS» 6.3.6 (cr. 1-8); 3a1aHMs, 3aIuTa JI.p.




IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonTtakTHas = us BaHHe
bie) pe3yJIbTaThI pa6ora x§ § HaumeHnoBanue B paMKax | pa3pa6ot

OCBOEHHUS: :-' fj HCII0JIb3yeMBbIX NMpaKTHye | aHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH

IIK n L HUE HHE D e e ?: E_ ? § ?h é £ Bux CPC HHTEPAKTUBHBIX MOJAroTOB HOTI'0
HHIHKATOPBI = E é E E E § 00pa3oBaTeIbHBIX KH Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)

Hroro no 2 pazaeny 0,5 2 2,5
Pa3gen 3 I[IpukiagHoe mporpaMMHOE 00ECIIEYCHUE IEPCOHATFHOTO KOMITHIOTEpa HOArOTOBKA K

JICKITUSIM

6.1.1 (cr. 96-113);
Tema 3.1. Tekctossrii mpoueccop MSWord (OOWriter) 0,2 0,5 Jlekuus — 0OBsACHEHHME C
Tema 3.2. Tabmuunsiii mporeccop MSExcel (OOCalc) 1 0,5 DIIEMEHTAMH JUCKYCCHH

1 Jlexmwst ¢ aeMeHTaMu
TIpe3eHTAINN
OIIK - 2 Tema 3.3. [Taker maTeMaTudyeckux Bbrunciaenunii Mathcad 0,3 Jlexnus ¢
3aIUTaHUPOBAHHBIMH
omubKkaMu
JlaGopaTopHas padora Ne2 BrinoiHeHue oOmMX 3a1aHUM 10 TEMe 4 6.3.6 (ct. 1-6); |WUuauBumyanbHbe
«[IpuKiIagHOe MPOrpaMMHOE 00eCIIeUeHHE EPCOHATIBHOTO 3aJlaHus, 3aIUTa JI1.p.
KOMITBIOTEPAY
HTtoro no 3 paznenry 15| 4 2
Pasnen 4 JIunelHbIi U pa3BETBISIIOIIMIICS aITOPUTMBI MIOArOTOBKA K
JICKIUSM
6.1.1( cr. 5-30);
6.2.2 (c1.8-20; 62-
90)
Tema 4.1. ITocTanoBKa THIIOBEIX 3aJ1a4 Ha JUHEHHBIN U 1 Jlekuus — oOBSICHEHHE C
OIK - 2 Pa3BETBILIONIHIACS aNTOPUTMBI. [IpHHIIUTIBI BEIYMUCICHUH C 0,3 JJIEMEHTaMU TUCKYCCUU
pa3BETBIICHHUEM. Jlexmmst ¢
Tema 4.2. I'paduueckas peaqn3annu JHHEHHOTO U 05 1 3aIUTaHUPOBAHHBIMH
Pa3BETBIIAIONIETOCS AITOPUTMOB B 3aa4ax. ' oImuOKaMu
Tema 4.3. [IporpaMMHas peaM3anuy JMHEHHOTO 1 19 2
,
Pa3BETBIIAIONIECTOCS aJITOPUTMOB.




IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonTtakTHas = s BaHHe
bie) pe3yJIbTaThI pa6ora m§ § HaumeHnoBanue B paMKax | pa3pa6ot

OCBOEHHUS: :-' fj HCII0JIb3yeMBbIX NMpaKTHye | aHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH

IIK n L HUE HHE D e e ?: E_ ? § ?h é £ Bux CPC HHTEPAKTUBHBIX MOJAroTOB HOTI'0
HHIHKATOPBI = E é E E E § o0pa3oBaTebHBIX KM Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)

JlabopaTopnasi pabora Ne3 BrinonHeHre MHIMBUYadbHBIX 3aaHUN 6 noaroroska kK JIP | MHnuBuayaisHbIe
1o 1abopaTopHO paboTe «JIMHEHHBIN U Pa3BETRIISIOLIHIACS 6.3.2 (cr. 4-11); 3a1aHHs, 3AIATA JLP.
aJTOPUTMBI». 6.3.7 (cr. 3-8);
3amuTa 1abopaTopHOi padoTHI. 1
Hroro no 4 pazaeny 2 4

MOATOTOBKA K
P 5 N JIEKIUSAM

aznen 5 Luknmdaeckuii anroputm 622 (c1.228-

265)
Tema 5.1. [TocTaHOBKa TUNOBBIX 3a/1a4 HA LIUKINYECKUH aJITOPUTMBI 05 1 Jlexust — 0OBsACHEHHE C
[IprHOUTBI BRIYUCICHAHN B UKJIC. ' AIIEMEHTaMU TUCKYCCUHU
Tema 5.2. [TpyuHIUIIBI BHIYUCIEHUHN BO BIIOKEHHBIX ITUKJIAX. 1 0,5 Jleknus ¢

OITK - 2 Tema 5.3. I'paduyeckas u nporpaMMHas peaan3anus MHKITIeCKOTO 2 15 3arIaHMpOBaHHBIMU

aNTOpUTMA B 3a/1a9ax omubKkaMu
Tema 5.4. Tlonb3oBaTenbCKue GYHKIUK U (AHITOBBIC MTOTOKH 15 1
JladopaTopHasi paboTa Ned BrinosHeHNe HHIUBUYaIbHBIX 3a1aHUN 10 MOATOTOBKA K WnnuBuayanbHble
1o JTaboparopHoi padoTe « IMKIMIecKuii anropuTM» JIP 3a[aHNs, 3aITHTa JL.P.
3amuTa 1a60paTOPHON pabOTHI. 1 6.3.2 ( c1. 12-20);
6.3.6 (cr. 9-11);
6.3.7 ( cr. 9-24);
HToro no 5 pasneny S 11 4
MOATOTOBKA K
p JIEKIHSM
azzesa 6 OgHoMepHbIE U IBYMEPHBIE MaCCHUBbI 6.2.2 (c1.285-

OIIK - 2 320)

Tema 6.1. [TocTanoBKa TUMOBBIX 3a/1a4 Ha OJTHOMEPHBII U JBYMEPHBII 05 1 Jlekuus — oOBICHEHHE C
,
MaCCHBEI JJIEMEHTaMU TUCKYCCUU




IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonTtakTHas = us BaHHe
bie) pe3yJIbTaThI pa6ora x§ § HaumeHnoBanue B paMKax | pa3pa6ot

OCBOEHHUS: :-' é HCII0JIb3yeMBbIX NMpaKTHye | aHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH
HaunMeHoBaHMe pa3ae/ioB, TeM S | Ec| 28| 20 Bux CPC

IIK n 51 = =3 N 5 ;’ HHTEPAKTHBHBIX MOJAroTOB HOTI'0
MHANKATOPbI = = E E E == 00pa3oBaTeIbHBIX KH Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)

Tema 6.2. [IpyHUUIIBI BBIYMCIIEHUS BEIMYUH B OJHOMEPHBIX U 5 2 Jlexmus ¢

JIByMEPHBIX MacCHBaX 3aIUTaHUPOBAHHBIMH

Tema 6.3. ['paduueckast 1 mporpaMMHBIC peaTU3aliy B 33/1a4ax Ha 4 2 ommnoOKamMu

OIHOMEPHBIE U IBYMEPHBIE MAaCCHUBBI IIpobnemHas nexuus

JladopaTopHasi padora NeS. BoinonHeHre HHAUBUAYANbHBIX 3alaHUN 9 MOJArOTOBKA K WunuBunyanbHbie

1o 1aboparopHoi pabote «OTHOMEpHBIC U IBYMEPHBIE MACCUBBI» JIP 3a/[aHKsL, 3AIHTa JLD.

3amuta 1ab0paTopHOH paboOTHI 6.3.2 (cT. 21-25);

1 6.3.6 ( cr. 12-19);
6.3.7 ( cr. 25-36);
Hroro no 6 pasneny 65| 10 5
Paznen 7. Undopmarronnas 6€30macHOCTh MO/ICOTOBKA K
JIEKIIUSAM
6.2.9 (c.6-10),
6.2.10 (c. 19-34),

OIlK - 2 6.2.11 (c.4-13)

Tema 7.1. OcHOBBI HH(POPMAIIMOHHOMN GE30MaCHOCTH 0,5 0,5 Jlekuus — 0OBSCHEHHUE C
3JIEMCHTaMU JTUCKYCCHU,
npoOJieMHast JTEKIUS

Hroro no 7 pazaeny 0,5 0,5

IMoaroroBKa K MPOMeXKYTOYHOI aTTecTanuu (IK3aMeH) 34

HUTOTO 3A 1 CEMECTP 17 | 34 53

IIOATr0OTOBKA K
Pa3nen 8 UncieHHbIE METOIBI pELISHUSI OMPEIETICHHOTO HHTerpaia JIEKIUSM
6.1.4 (ct.71-92)

OIIK - 2 ”

Tema 8.1.IlocTaHoBKa TUNIOBOM 3aJ]auul PELLIEHUS ONPEAETEHHOTO 0.2 0,25 Jlexknuus — oOBSICHEHHE C

UHTErpaya JJIEMEHTaMU TUCKYCCUU

Tema 8.2. Mnes MeTo10B pellIEHUs ONIPEIEIEHHOI0 HHTETpaa 0,3 0,25 Jlexnus ¢ aneMeHTaMu
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IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonrakTHas = ust BaHHe
ble) pe3yJIbTaThl padora x§ § HaunmeHoBanue B paMKax | pa3pador

OCBOECHHSI: :-' fj HCI0JIb3YyeMbIX NpaKkTH4e | AHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH

IIK n L HUE HHE D e e ?: E_ ? § ?h é £ Bux CPC HHTEPAKTUBHBIX MOJAroTOB HOTI'0
HHIUKATOPHI = E é E E E § 00pa3oBaTeIbHBIX KH Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)
Tema 8.3.Peanm3zariiss MeTo0B pelieHns onpeeeHHoro narerpama | 0,5 0,5 MIpE3EHTALNN
N 3 MOATOTOBKA K WnnuBugyansHble

JlabopaTopHasi padora Ne6. BoinonHeHre HHAUBUAYANbHBIX 3alaHUN
1o JlabopatopHoii padoTe «UncleHHbIE METOABI PELICHUS P 3a/latHd, 3aliiTa J1.p.
ONpeJIeNIEHHOTO HHTErpaia 6.3.3 (ct. 5-6);
3ammuTa nabopaTopHOi paboThI 1 6.3.8 (ct. 18-19);
Hroro no 8 pazeny 1 4 1

MOATOTOBKA K
Pa3gen 9 YucneHHble METOBI PEIISHUS] CUCTEMbI IMHEHHBIX YPaBHEHUH JIEKIUAM

6.1.4 (c1.27-36)
Tema 9.1. ITocTaHnoBKa TUIIOBO¥ 3a1aun npu perexnuu CJIY 0,2 0,25 Jlexuus — oObsicHEHHE C
Tema 9.2.Unes meronos pemwenust CIIY 0,5 0,75 3JIeMEHTaMU IMCKYCCUU

2 Jlexkums ¢ aneMeHTaMu
Mpe3eHTalun
OIIK - 2 Tema 9.3.Peanuszanus meronos pemenus CJIY 1,3 Jlexmus ¢
3aIuIaHUPOBaHHBIMHU
omudKaMu
JladopaTopHasi padora Ne7. BeimonmHeHne 00mUX 3a1aHni TIO TeMe 5 MOATOTOBKA K NuauBuayanbHbIe
«UHucieHHbIE METO/IbI PEIICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUN» JIP 3alaHMsl, 3a1UTa JL.p.
3aruTa 1a60paTOpHOi paboThI 6.3.3 (ct. 7-9);
! 6.3.8 (cr. 27-30);
Hroro no 8 pasneny 2 6 4
MOATOTOBKA K
Pa3nen 9 UncineHHbIe METOIBI PEIICHHS 3a/1a4H AlMPOKCUMAITAH JICKLIHSIM
6.1.4 (c1.44-67)
OIIK - 2 v
Tema 9.1. [locTaHOBKa TUITOBOH 3a/1a4M IPH PEIICHUH 3a/1a4H 0.5 0,5 Jlexmmst — 0OBsICHEHHE C
AIMpoOKCUMaIIu OJIEMCHTaMU JTUCKYCCHU
Tema 9.2. Mnes MeTon0B pellieHHs 3aJa4u allPOKCUMAaLUU 1,5 15 Jlexnus ¢ aneMeHTaMu
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IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonTtakTHas = us BaHHe
bie) pe3yJIbTaThI pa6ora m§ § HaumeHnoBanue B paMKax | pa3pa6ot

OCBOEHHUS: :-' fj HCII0JIb3yeMBbIX NMpaKTHye | aHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH

IIK n L HUE HHE D e e ?: E_ ? § ?h é £ Bux CPC HHTEPAKTUBHBIX MOJAroTOB HOTI'0
HHIHKATOPBI = E é E E E § 00pa3oBaTeIbHBIX KH Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)
3 TPE3EHTAIINA

Tema 9.3.Peanu3zaryst MeTOZI0B peLIeHUs 3aAa4H AlIIPOKCUMALIUI 3
JlaGopaTopHas padora Ne8. BeinonHeHre HHANBUAYATbHBIX 3aJaHUN 9 MOATOTOBKA K WnnuBuayanbHble
1o 1abopatopHoO padboTe «HUCICHHBIC METOBI PEIICHUS 3a1a4u JIP 3a[aHus, 3aIIHTa ILD.
armpoKCuManumn» . 6.3.3 ( CT. 9_10),
3amuTa 1abopaTopHON paboTHI 1 6.3.8 ( cr. 22-24):
Hroro no 9 pazneny 5 10 5

MOJTOTOBKA K
Pasnen 10 YucneHHble METOIbI pEIICHUS] HEMUHEWHOTO YpaBHEHUS JIEKLIUAM

6.1.4 (ct.14-23)
Tema 10.1.IToctanoBKa THIIOBO# 331a4M PEILICHNS] HENUHEWHOTO 0.25 0,25 Jlekuus — oObsicCHEHHME C
YpaBHEHHUSI DJIEMEHTaMH JTUCKYCCUH
Tema 10.2. Vest MeTO10B peLIeHHsI HETMHEIHOTO ypaBHEHHUS 1,75 0,75 Jlekuus ¢ aneMeHTaMu

2 Mpe3eHTaIuN
OIIK - 2 Jlekmus ¢
Tema 10.3.Peanu3anns METOI0B pEIIEHHs HEIMHEITHOTO ypaBHEHHS 3
3aIUTaHUPOBAHHBIMH
omudKaMu
JlaGopaTopnasi pa6ora Ne9. BEIIOIHEHHE MHINBHIYaTbHBIX 6 HOAroTOBKa K WnpuBuyansHeie
3aaHui 10 TabopaTopHOil pabote «UHCICHHBIE METOBI PEIICHHS JIP 3a/laHusl, 3alidTa JI.p.
HEJIMHEWHOr0 ypaBHEHUS» 6.3.3 (crt. 5-6);
3amuTa 1abopaTopHON PabOTHI 1 6.3.8 (cr. 18-19);
Htoro no 10 pa3neny 5 7 4
Pasen 11. MOJATOTOBKA K
OIIK - 2 JICKIHSIM

UrcneHHbIe METOIBI PEIIeHUs] 0OBIKHOBEHHOTO AU PEPEHIINATHHOTO YpaBHEHUS 341 fO(SC)T'69-7O;
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IInanupyemsle Buabl yueoHoi padoThl Peanusan | Haumeno
KOHTPOJIHpYeM KonTrakTHasi = us BaHHE
bie) pe3yJIbTaThI pa6ora x§ § HaunmeHnoBaHue B paMKax | pa3pa6ot

OCBOEHHMS: :-' fj HCII0JIb3yeMBbIX NMpaKTHye | aHHOIO
kox YK; OIIK; v | 2ol 2ol EX AKTHBHBIX H CKOH | JIEKTpOH
HaunMeHoBaHMe pa3ae/ioB, TeM S | Ec| 28| 20 Bux CPC

IIK n 51 = =3 N 5 ;’ HHTEPAKTHBHBIX MOJAroTOB HOTI'0
MHANKATOPbI = = E E E == 00pa3oBaTeIbHBIX KH Kypca
JOCTHKEHUSI % é" § < Z E 5 TEXHOJIOTHil (Tpynoem | (Tpymnoem
KOMIIeTEH Ui = = S é“ = % E‘ KOCTb B | KOCTb B

&} yacax) gacax)
Tema 11.1. [TocTaHoBka TUIOBOM 3aa4u npu pernernu OY 0,25 0,5 Jlexups — obwacHenHe C
AIIEMEHTaMH TUCKYCCUHU
Tema 11.2.1nes metonoB pemenust OJ1Y 1,75 1,5 Jlexuus ¢ 3nemeHTamMu
NIpe3eHTAUU
Tema 11.3. Peanmuzanus meromo O1Y 2 2,5
JladopaTopHasi pabora Nel(. BrinonHenue MHIMBUYaTbHBIX MOJArOTOBKA K WunuBunyanbHbie
3aaHui 1o TabopaTopHOi paboTe «UNCICHHBIE METOIBI PEIICHIS 6 JIP 3a/[aHKsL, 3AIHTa JLD.
OOBIKHOBECHHOTO z[mbqjepeﬁunanbﬁoro YpaBHCHHS . 6.3.3 (1. 22-24);
3amuta 1ab0paTopHOH paboOTHI 6.3.8 ( cr. 20-21);
Hroro no 11 pasneny 4 7 5
IToaroToBKa K MPOMEKYTOUHOU aTTECTANH (IK3aMEH ) 34
HUTOI'O 3A 2 CEMECTP 17 34 53
HUTOTI'O no qucuuniinae 34 | 68 106
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5. TEKYIIHUKA KOHTPOJIb YCOEBAEMOCTHU U TIPOMEXKYTOUYHAS
ATTECTAIUA 1O UTOI'AM OCBOEHUA JTUCIHUIIJIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE JISI OLEHKHU
3HAHWI, YMEHM 1 HABBIKOB U (MJIM) ONbITA 1eATEIbHOCTH

[TepeueHs BOIPOCOB, BBHIHOCHMBIX Ha TPOMEKYTOUHYIO aTTecTanuio B (opme dK3ameHa,
xpansaTcs Ha kadenape «lIpukmannas matematuka» aya. 1204 no agpecy H.Hosropon, yin. Mununa, 24 u
HAXOJATCS B CBOOOITHOM JIOCTYTIE.

5.2. Onucanue nokaszarejeil 1 KpUTEPpHeB KOHTPOJIA YCIIEBA€MOCTH, ONMMCAHUE IIKAJ
OlLleHUBAHUS

JUis oueHKW 3HAHWN, YMEHHH, HaBHIKOB M (OPMHUPOBAHUS KOMIICTCHLUH IO JUCIHILIMHE
IIPUMEHSETCA 0aJIbHO-PETHHIOBAasl/ TPAAMIIMOHHASL CHCTEMa KOHTPOJIL U OLICHKH YCIEBAa€MOCTH
CTYJICHTOB.

B ocHOBY 6aiibHO-pEHTUHIOBOM CHCTEMBI MOJI0XKEHBI IPUHIIMIIBI, B COOTBETCTBUU C KOTOPBIMU

(hopMHUPOBaHHE PEHUTHHTA CTYACHTA OCYIIECTBISICTCS B X0/I€ TEKYIIET0, MPOMEKYTOYHOT'O KOHTPOJIS U
MIPOMEXKYTOUYHON aTTECTALlMU 3HAHUI.

Ta6auna 5.1 — Dran Texynieit arrectanuu no aucuuruinae «MapopmaTikay

Bun Texnonorus [Ixana (ypoBeHb) OLleHMBAHMS HA Tale TeKyLIero KOHTPOJIst
OLleHMBAHU OLEHUBAHUS 1.0tcyretBue  2.He monnoe  [3.Xopouee ycBoeHue 4. OTmiaHOE
ayHTOPHBIX yCBOCHUS YCBOCHUE (yriyOneHHbIiT) YCBOCHHE

3aHATHH (HrDKe mopora.) |(TopOroBkIii) (TIpOBUHY ThIiA)
Pabora Ha VYyactue B OtcyTcTBHE PasoBsie AKTHBHOE y4JacTue B Bericka3biBaHuE
JEKIUAX TPYIIIOBEIX y4acTus BBICKa3bIBAHUS 0o0cyXIeHnn HEOPJMHAPHBIX
00CyKIEHUAX CYXKICHHH C
000CHOBaHHEM
TOYKH 3pEHUS
PaGora Ha Brmonnenue 3aganne He 3ananne 3agaHue BBIIIOJHEHO ¢ [3aJlaHUE BBHITIOJITHEHO
na6opaT0pH1,1x 06H.[I/IX SaZ[aHI/IP'I BBIITIOJIHCHO, T.K. [BBIIIOJTHCHO, HO HC3HAYUTCJIIbHBIMH 0e3 3aMedyaHui
3aHITUSIX Marepuall HE JOIMYyCKaeT HEeao4YeTaMu
YCBOEH OIINOKHU
Pewenue He npaBunsHoe | Pemenue [IpaBuipHOE pemeHme 6e3| IIpaBunbHOE
UHIUBUAYaIbHBIX peuieHue ¢ oIIMOKaMH OIHUOOK C OTJAENEHBIMU pemenue 6e3
JIOMAIITHUX 3aMeuaHusIMU ommboK
3alaHui
BrinonHenue He npaBunbsHoe |Boinonnenue c| IlpaBuiibHOE BBITIOTHEHUE IIpaBunbHOE
WHJWBHUYaTbHBIX BBITIOJTHEHHE omuOKkamMu | 0e3 OImMOOK C OTAEIBHBIMI BBIIOIHEHHE O€3
11a00paTOPHBIX 3aMeuaHusIMU ommboK
pabot
Brinonxenue He npaBunvHoe |Boinonnenue c| IlpaBuibHOE BBITTOTHEHUE IIpaBunbHOE
WHJIMBUAYaJIbHBIX BBITIOJTHEHHE omnOKkaMu | 0e3 OImMOOK C OTAEIbHBIMI BBIIOIHEHHE O€3
KOHTPOJIbHBIX 3aMeuaHusIMU ommboK
3aJaHui

Hcnonb3ys pa3nnyHble «KOMOMHAIMKUY 110 IIKaJle OLIEHUBAHUS BBICTABISIETCS OLIEHKA, KOTOpast
YUHUTBIBAETCS MPENOAABATENEM IPH MPOMEKYTOUHONU aTTECTALIN:

Tabauua 5.2 — Kpurepun onieHuBanus

OLIEHKA KpuTtepuu onenuBanus
HeynosnerBopurensHoO He cnocoben m3narath MaTepuall OCie10BaTeIbHO, AOIYCKAET CYIIeCTBEHHbIE OIIHOKH,
(ot 0 mo 20) HEYBEPEHHO, C OOJBIINMH 3aTPYJHEHUAMH OTBEYAET HA KOHTPOJIFHBIC BOMPOCHI U

KOHTpOJIbHBIE 3a7anust. He criocoOeH mpoJoiHKuTh 00ydueHne 6e3 JOMOJTHUTENbHBIX
3aHATHI
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YHOBHCTBOpI/ITeﬂbHO

(ot 21 10 30)

Cnoco0eH NpUMEHNTb 3HAaHHUSI TOJILKO OCHOBHOT'O Marepualia, 0IyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MPaBWIIbHBIE (POPMYIUPOBKH. JoNycKaeT HapyIIeHHUs JIOTHYECKOH
MIOCJIEI0BATENILHOCTH B N3JI0)KEHUU IPOTPAMMHOTO Matepuaina. IMeroTcs 3aTpyaHeHHs ¢
BbIBOIaMH. CIIOCOOCH OTBETHTh HA KOHTPOJIBHBIE BOIIPOCHI U BBITIOJIHUTH KOHTPOJIBHBIE
3aJaHusI U3 YMCIIa MPEAYCMOTPEHHBIX pabodell mporpaMMOoH ¢ OTAEIBHBIMH 3aMEUaHUSIM.

Xopouio
(ot 31 mo 40)

Croco0eH JIOTUYHO MBICIHTD, IPABUIILHO U3JIaraeT MaTepHal, He IOITycKas CYIeCTBEeHHbBIX
HeToYHOCTeH. DPPEKTUBHO MPUMEHSIET TEOPETUIECKUE TTOIOKEHHS IIPH OTBETaX Ha

KOHTPOJIBHBIE BOIIPOCHI ¥ IPY BEIIIOJIHEHUH KOHTPOJIBHBIX 3aJaHUM, BIaaeeT
HEoOXOIMMBIMU HaBBIKAMH U IPHEMaMH UX BBHINOJTHEHUS. JIOMycKaeT eqMHIYHbIC
HETOYHOCTH B PELICHNH KOHTPOJIbHBIX 33aHUM.

OTan4HO
(ot 41 10 50)

CBOOOIHO M YBEPEHHO OIIEpUPYET MIPEAOCTABICHHOW HH(OpMaLel, OTIIMYHO BIajeceT
HaBBIKAMHM aHAJIN3a U CHHTE3a HH()OpMAIlUH, 3HAET BCE OCHOBHBIE METObI PELICHUS
MIOCTABJICHHOH 3a1a4yH, IPeyCMOTpeHHbIE paboyell mporpaMmoi. Jlerko opueHTHpyeTCs
IIPY BUJOM3MEHEHNH 33aJaHUH, TIPaBHILHO 00OCHOBBIBAET ITOJIy4EHHOE PELICHHUE, BllajieeT
Pa3HOCTOPOHHUMH HaBbIKAMU M MPHUEMaMHU BBINOJIHEHHsI KOHTPOJIbHBIX 33 JaHUH.

IIpumeyanue:
1. IlpenogaBarens MOKET BBOAMTH OaJbHYIO CHCTEMY OLIEHOK (OJOOpPEHHYI0 Ha 3aceJaHuU

kadenpsr)

2. Ha nmepBbIx IBYX Kypcax OakanaBpuara paboTaeT peTHHIoBasi CHCTEMa OLICHOK.

B coorBerctBuu ¢ myHkrom 2.10 ITonoxeHuss o TeKylieM KOHTPOJIE YCIIEBAEMOCTH U MPOBEICHUU
IIPOMEXYTOUYHOM aTTecTaluu, YTBEpKAEHHOro npukasoM pexkropa HI'TY ot 30 nexabps 2014 r. Ne
634, Mo uToraM TEKyIIero KOHTPOJIS MO TUCHUILUIMHE B CEMECTpE MpPEernoAaBareib pPemaeT BOIpoc O
JOMyCKE CTyAEHTa K NMPOMEXKYTOYHOH aTrrecTtanmuu 1o aucuuiuiiHe. CTyIeHTHI, He BBIMOJHUBIINAE
MUHHMMAaJIbHBIC TpeOoBaHUsA MO paboueid mporpamme auciuiuinabl (Tabmuma 5.1. cromGerny 3) He
JOMYCKAIOTCS K IPOMEKYTOYHON aTTECTAlllH 110 JaHHOW AUCIUTIINHE.

Tabauna 5.3 — Dtan npomMexyTOYHOH arTecTany mo qucuurinae «Madopmarrkay

IIxana OBE€Hb) OllCHMBAHHUS HA 3Tamne NPOMe:KyTOUHOI
HaumMmeHoBaHHU op ) P y
aTTecTanuu
e TexHoaorusa
1.0tcyrcrBue2.He nonnoe| 3.Xopomee | 4.0tnuunoe
Tana OlleHUBAaHHUS Dransl

YCBOEHUSl | YCBOEHHUE YCBOEHHUE YCBOEHHUE

OlleHUBAHUA . . .| KOHTpOJIS
HUKE TTOpOTra {TopOoroBbIi  yriayOaeHHBIN ( TPOIBUHYTHII
3HaHueBas
OTCYTCTBHE

KOMIIOHEHTA HETIOIHOE xoporiee OTJIUYHOE
YCBOEHHS IIpomexy-

(KOHTpOIIbHBIE YCBOEHHUE YCBOEHHUE YCBOEHHUE

TOYHASA
YcBoeHue BOIPOCHI)
aTTecTranu
Marepuana [IpaBunvHOE a
JUCLUIUIAHEI | J[eATelbHOCTHA| OTCYTCTBHE perieHue 6e3 | MpaBUILHOE
pelIeHue ¢ (3x3aMeH)
s (KOHTPOJIbHBIE| PEUICHHUS omuOoK ¢ | pemieHue 6e3
OIINOKaMu
3a/IaHUS ) OTAEIbHBIMU omuOOoK
3aMeYaHUSIMU
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Ta6auna 6 - Kpurepuu onieHuBaHus pe3yabTaTa 00y4YeHHs 110 JUCIUTUIHHE U IIKaJla OIICHUBAHUS

Kpurtepuu onennBanus

pe3yabTaToB 00y4eHust

Onenka Onenka Onenka Onenka
Kox n Kox 1 nanvenopanye | HEYACBIETBOPHTEILH | «Y10BJIETBOPHTEILHO «xopouoy / «OTJIUYHO» /
HAMMEHOBAHME HEHKATOPA JOCTH N eHAS o» »/ «3aqT§:H0» <<3aI-ITeI§O» «3aqTeH;)»
KOMITETeHIHH S — / «He 3a4TeHO» 60-7U4 % } 75-539 % } 90-190 %0 §
0-59% OT Max peHTUHTOBOM OT Max peUTUHTOBOU OT Max peUTUHTOBOU
0T Max peHTUHIOBOH OLIEHKH KOHTPOJIS OLIEHKU KOHTPOJIS OLIEHKU KOHTPOJIS
OLICHKH KOHTPOJIS

OIIK-2 NOIIK-2.1. He moxer ocywectsiars | He yBepenno, ¢ B GonpinHCTBE ciiyyaeB | YBEpEHHO
Crocoben Cobwupaet, 00pabaTbIBacT, | MOUCK, XpPaHCHHE, oIInOKamMu IPABHIIEHO OCYIIECTBIISIET MIOUCK,
HOHUMATb aHAJIM3UpPYeT U CHUCTEMaTH3alHIo U OCYILIECTBIISIET MOMCK, OCYILECTBIISET MTOKCK, XpaHEeHHE,
IPUHLIUIBI pa0OThl |CUCTEMATU3UPYET HAYYHO- | aHAJIU3 HAY4HO- XpaHEeHHue, XpaHEHue, CUCTEMATHU3ALMIO U
UH(POPMALIMOHHBIX |TEXHUUYECKYIO TEXHUYECKOH CHUCTEMaTH3alHIO U CHCTEMaTHU3alHI0 U aHanu3 MHMGopMauu
TEXHOJIOTHI; UHGOPMAIIHIO TTPH uH(pOpMaLUU U3 aHaM3 UHPOPMALIMHU U3 | aHATTN3 MHPOPMAIIUN U3 | U3 PA3IMIHBIX
OCYILECTBIISATh peleHNH 3aa4 B 00JIaCTH | pa3IMYHbIX HCTOYHUKOB | PA3JIMYHBIX HICTOUHUKOB | PAa3JIMYHBIX MICTOYHUKOB | HCTOYHMKOB IIpU
IIOMCK, XPAHEHUE, |MEXaTPOHUKU U IIPU pELICHNH 3a]a4 B IIPU pELICHNH 3a/]a4 B IIPU pEILIEHUH 3a/]a4 B pelIeHNH 3a/1a4 B
00paboTKy U POOGOTOTEXHUKH 00J1aCTH MEXaTPOHUKU M | 00JACTH MEXAaTPOHUKH | 00JaCTH MEXATPOHUKH U | 00JIACTH MEXaTPOHUKHU
aHanu3 POOOTOTEXHUKH. U pOOOTOTEXHUKHU. POOOTOTEXHUKH. U pOOOTOTEXHUKHU.
UHpOpMaLUU U3
Ppa3IMYHBIX HOIIK-2.2 He monumaer npuniuner | Ci1abo moHuMaet [Tonnmaet 6onpmmHcTBO | [TOoHMMaeT U yBepeHHO
MICTOYHHUKOB M 0a3 | Mcmonb3yeT coBpeMeHHbIe | pabOThl COBPEMEHHBIX HNPUHIUIBI pabOTHI HPUHIUIIOB pabOTHI PUMEHSET TPUHIHUITBI
JTAaHHBIX, WHPOPMAIOHHBIE MH(OPMaLMOHHBIX COBPEMEHHBIX COBPEMEHHBIX paboThl COBPEMEHHBIX
IPEJICTABIATh €€ B | TEXHOJIOTUH, IPUMEHSIET TEXHOJIOTUH 1 MH(POPMALMOHHBIX UH(POPMALIMOHHBIX UH(POPMALIMOHHBIX

TpedyeMom
dopmare c
UCIIOJIb30BaHUEM
UH(GOPMaIMOHHBIX
, KOMITBFOTEPHBIX U
CETEBBIX
TEXHOJIOTHI

OCHOBHBIE METO/IHI,
CIOCOOBI M CpeJICTBa
MOJTyYCHHUSI, XPaHEHUS,
nepepaboTKU HHPOPMALUU
B 00J1aCTH aBTOMaTH3a[U1
TEXHOJIOTUYECKUX
MIPOIIECCOB M TPOU3BOJICTB,
co0Jt01ast OCHOBHBIE
TpeboBaHUs
MH(POPMAaIMOHHOM

0€30I1aCHOCTH.

MPUMEHSTD UX JUIS
MOJTyYeHUsl, XpaHEHUS U
nepepadoTKu
uH(popMaluu B o01acTu
ABTOMATH3AINH
TEXHOJOTUIECKHIX
MIPOIIECCOB U
MIPOU3BO/ICTB.

TEXHOJOTHI 1
MPUMEHSTh UX IS
MIOJTYYCHUSI, XPAaHCHUS
nepepadoTKu
uH(popmaluu B 00s1acTu
ABTOMATU3AINH
TEXHOJIOTUIECKIX
IIPOLIECCOB U
MIPOU3BO/ICTB.

TEXHOJIOTHI 1
OPUMEHSTh UX TS
TIOJTYYCHUSI, XPAaHCHUS U
nepepadoTKu
nH(pOpManuu B 001aCTH
aBTOMATH3AINH
TEXHOJOTHICCKHIX
IIPOLIECCOB U
TIPOU3BO/ICTB.

TEXHOJIOTHI U
OPUMEHSTh UX JUIs
TIOJTY9YEHUsI, XPaHEHUS
U 1epepaboTKu
nHpopmanuy B
o0nacTtu
aBTOMATH3AINN
TEXHOJIOTUYECKUX
MIPOIECCOB H
IPOM3BOJICTB.
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6. YYEBHO-METOAWYECKOE OBECIIEYHEHME JUCIUIIJIMHbI

bubnuoteunsiii (OH YKOMIUIEKTOBAH NEYaTHBIMH M3/1aHUsAMU U3 pacueTa He MeHee 0,25
HK3EMIUIIPA KaXKJI0TO U3 M3/1aHUM, yKa3aHHBIX HIDKE Ha KaXI0T0 00ydJarolerocs: U3 4ucia JIuL,
OJIHOBPEMEHHO OCBaMBAIOLIUX COOTBETCTBYIOIIYIO JUCIUIUIUHY (MOIYJIb).

6.1 YueOnasi inTeparypa, ne4aTHble U31aHUA OMOIHOTEYHOTO (hoHIA

6.1.1. Jlomarun, B. M. WuadopmaTtnka aiisi WHKEHEpOB: ydeOHOe mocobue st By30B / B.M.
JlomatuH. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 172 c. — ISBN 978-5-8114-8614-4.
— Teker: onextponnwiid  //  JlaHb:  3nekTpoHHO-OMONMMoreyHas cuctema. — URL:
https://e.lanbook.com/book/179039

6.1.2. WNndopmaruka. bazossiii kypc : Yueb.mocobue / ITox pen.C.B.CumonoBuua. — 3-¢ u3f. —
CIIb. : ITurep, 2012. — 638 c.

6.1.3. Conparenko, U.C. Ilpaktudeckoe BBeACHHE B S3bIK IMporpammupoBanust Cu: ydeOHOE

nocobue / N.C.Connarenko, M.B.ITonos. — CankTt-IletepOypr: Jlanp, 2021. — 132 ¢. — ISBN 978-
5-8114-3150-2. — Texkct: snexTpoHHbIH // JlaHb: 31ekTpoHHO-OMOMMOTEUHas cucrtema. — URL:
https://e.lanbook.com/book/169287

6.1.4. CnaGuos, B.JI. Yucnennsie meronsl: yueOnuk / B.J[.CnabHoB. — Cankt-IleTepOypr: Jlans,
2020. — 392 c. — ISBN 978-5-8114-4549-3. — Tekct: 3ieKkTpoHHBIM // JlaHb: 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/133925

6.2. CnpaBouHo-OndIHMorpadguueckas Jureparypa.

6.2.1 Bbypnaesa, D.I'. O6paboTka u npencrasienue qaHHbix B MS Excel: yue6Hoe mocobue amns
By30B / D.I'.bypnaesa, C.H.JIeopa. — 3-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 156 c.
— ISBN 978-5-8114-8473-7. — Tekct: anexkTpoHHBIM // JlaHb: 31M€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/176886

6.2.2 Konoga, E.A. Anroputmsl u nporpammel. f3sik C++ : yuebnoe nocodue / E.A. KoHoga,
I'.A. Tlomtak. — 3-e¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2018. — 384 c. — ISBN 978-5-
8114-2020-9. — Tekct: anekTpoHHbIN // JlaHb: 31eKTpOoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/103905

6.2.3 Crupun B.I'. Cozaanue 6onbmoro nokymenta B Word 2010: Vue6.moco6ue / B.I'. Crinpus;
HI'TY um.P.E.AnexceeBa, Ap3amac.nmonutrexs.uu-T (¢pun.). — H.Hosropoa: [b.u.], 2017. - 292 c.:
w1 — [Ipeam.ykas.:c.289.-I1puin.:c.290-292. - bubnuorp.:c.288. - ISBN 978-5-502-00859-4: 376-
00. - http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=83748&idb=0

6.2.4 Oxop3uH, B.A. Ilpuxnagnas matematuka B cucreMe MATHCAD: yuebGHoe mocoGue /
B.A.Oxop3un. — 3-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 352 ¢. — ISBN 978-5-
8114-0814-6. — Tekct: »5neKTpoHHbIH // JlaHb: 3JIEKTPOHHO-OMONMOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/167771

6.2.5 Axmenxannbsl, J[.M. OCHOBBl anropuTMHU3allMd W  I[POrpaMMHMPOBAHUA:  y4eOHO-
Meroaundeckoe nocoodue / J[.M.Axmenxaumnsl, H.B.Ymmaesa. — Tonbsartu: TI'Y, 2016. — 123 c.
— ISBN 978-5-8259-1022-2. — TekcT: 3nekTpoHHbIH // JlaHb: 370€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/139958

6.2.6 Kpusnos, A.H. Anropurmuzanus u nporpammupoBanue. OCHOBBI MPOrpaMMHUPOBaHMS Ha
C/C++: yuebnoe nocodue / A.H.Kpusuos, C.B.Xopomenko. — Cankr-IlerepOypr: CIIOI'YT um.
M.A. bonu-bpyesuua, 2020. — 202 c. — Tekct: 3JeKTpoHHbIH // JlaHb: >IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/180057

6.2.7 JKunkoa H.B. OcHoBBl MHpOpMAIMOHHBIX TexHOJIOTHN: YuyeObHoe mocobue/H.B. Kumkosa,
A.B. Tpouukwuit; HI'TY um. P.E.AnekceeBa, Ap3amac.nmonutexs. uH-T (¢uin.). — H.Hosropon,
2013. -299 c.

6.2.8 OHJIAalfH-CEPBUCOB MJIsI CO3JIaHUsl OJIOK-CXEM [IJIeKTpOHHBIA pecypc]: - Pexum moctyma:
https://proglib.io/p/6-diagram-services
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https://e.lanbook.com/book/179039
https://e.lanbook.com/book/176886
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
https://e.lanbook.com/book/139958
https://e.lanbook.com/book/180057
https://proglib.io/p/6-diagram-services

6.3 MeToanyecKue yKa3aHusl, peKOMeHAAUMH U IPyrue MaTepuaJibl K 3aHATHAM

6.3.1 Pemenue TunoBbIX 3amad mo Kypcey "HHdopmaruka" (s3pik nporpammupoBanus C/C++)
[DnekTpoHHbBIE TEKCTOBBIC JaHHBIE]|: MeToa.pa3paboTka i CTyI. BceX (GopM OOYdYEHHUS M BCEX
cneu. / HITY wum. P.E.AnekceeBa, Kad."Ilpuxi.marematuka"; Coct.: T.B.Mopyruna,
C.I1.HukutenkoBa, O.M.Yaiikuna; Hayu.pen. C.H.Mutsxkos . - H.Hosropoa, 2012. - 27 c.

6.3.2 Ilpaktukym 1o uHpOpPMAaTUKE YacTh |: METOA.yKa3aHHs K BBINOJHEHHIO J1a0.paboT 1o
«Madopmaruke» sl CTyA. BCeX CIENUATbHOCTEH aHeBHOUW ¢opmbl oOyuenus // HI'TY wum.
P.E.AnekceeBa, Kad. "llpukin.maremaruka"; Coct.:H.B.I'anuna, 1.A.Kansiruna, E.}O.JleoHoBa,
O.N.Yaiikuna, T.A.DenoceeBa, M.H.Mnbuuena; Hayu.pen. A.A.Kypkun. — H.Hosropon, 2017. —
26 c.

6.3.3 Ilpaktukym 1o uHPOpPMATUKE YACTh 2: METOA.YKa3aHHs K BBINOJHEHHIO J1a0.paboT 1o
«Madopmaruke» sl CTyA. BCeX CHeNUalbHOCTeH nHeBHOW ¢opmbl oOyuenus // HI'TY wum.
P.E.AnekceeBa, Kad. "lIpukin.maremaruka"; Cocr.:H.B.I'anuna, 1.A Kansiruna, E.}O.JIeonona,
O.N.Yaiikuna, T.A.DenoceeBa, M.H.Mnbuuena; Hayu.pen. A.A.Kypkun. — H.Hosropon, 2017. —
25c.

6.3.4 IlpakTuKyMm IO YuCIEHHBIM MeToaaMm B mporpamme MS Excel xk mabopaTtopHbsIM paboTam 1o
kypcy "Uuapopmaruka": Meton. pa3paboTka It CTYI. JHEBHOM, BEY. U 3209HOIN (POPMBI 00yICHUS
s Beex cret. / HI'TY um. P.E.AnekceeBa, Kad. "I[Ipukn.maremaruka"; Coct.: T.B.Mopyruna,
C.A.Tapnaesa, O.1.Yaiikuna; Hayu.pen. A.A.Kypkun. — H.-Hosropoz, 2014. — 31 c.

6.3.5 Ilpaktukym no uucineHHbIM MeTogaM B cpene MathCAD k nabGopaTopHbIM paboTaM Mo Kypcy
"Uudopmaruka" : Metoa.pazpaboTka ajisl CTyZ. JHEBHOW, BeY. M 3a09HOU (opM OOydEHHS st
Bcex cmer. / HI'TY um. P.E.AnekceeBa, Kad."llpukn.maremaruka"; Cocrt.:T.B.Mopyruna,
C.I1.HukurenkoBa, O.M.Yaiikuna; Hayu.pen.C.H.Mutskos. — H.Hosropog, 2012. — 28 c.

6.3.6 Ilpumeps! pemenus TUNoBbIX 3anad B cpene MathCAD k maGopaTopHbIM paboTaM Mo Kypcy
"Uudopmaruka": Meroa.pa3paboTka Uit CTyA. JTHEBHOH, Be4. W 3a04HOH (opM OOydeHHS ISt
Bcex creu. / HI'TY um. P.E.Anekceesa, Kad."IIpukin.maremaruka"; Coct. E.FO.JIeonosa [u mp.];
Hayu.pen. C.H.Murskos. — H.Hosropon : [b.u.], 2012. — 20 c.

6.3.7 KoHTponbpHBIC BONPOCH! W 3amaHus no aucnurummae «MHpopmaruka» (1-if cemecTp): CMCOK
KOHTPOJIbHBIX BOIIPOCOB W 3aJaHHil K JaOOpaTOpPHBIM pabdoTaMm IJisi CY/JIEHTOB CEX HAIpPBBICHHMA
Wuctutyta sinepHoii sHepreTuku U Texuudeckoit pusuku (MUADuT®) nueBHON hopMbl 00yUeHUS
/HI'TY um. P.E.Anekceena,; coct. E.}O.JleonoBa, 1.A.Kanbiruna, C.A.Tapnaesa, O.1.YaiikuHa;
— H.Hosropox, 2016 r. — 36 c.

6.3.8 KonTtpossHbIe BOPOCH U 3amanus mo auctuiuimae «MHbopmarnkay (2-i ceMecTp): CIHUCOK
KOHTPOJBHBIX BOMPOCOB W 33/JIaHUN K JTaOOpaTOpHBIM paboTaMm JUIsl CYAEHTOB CE€X HaIlpPBBICHHI
WHucTutyTa sinepHoit sHepreTUku U TexHudecko ¢pusuku (UAuTd) nueBHON dopMbl 00ydeHU S
/HI'TY um. P.E.AnekceeBa,; coct. E.}O.JleonoBa, U.A.Kanbsiruna, C.A.Tapuaesa, O./.YaiikuHa;
— H.Hogsropon, 2016 r. — 29 c.

7. HHOPOPMAIMOHHOE OBECIIEYEHHME JUCIHUIIJINHbI

VY4eOHblii Tporecc Mo AUCHUILTUHE o00ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIHIIEH3MOHHOTO U
CBOOOJTHO PACHpOCTPAHIEMOTO TMPOTPAMMHOTO OOECIIEYCHHs, B TOM YHCIE OTEUYECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO NUCIUIUIMHE orpenaeseH B HacTosmen PIIJ[ u moanexxutr oOHOBIEHUIO TIPH
HEOOXOUMOCTH).

7.1. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOH CeTH
«HHTEepHeT», HeOOXOAMMBIX /ISl OCBOCHHS JMCIHUIIIMHbBI (MOZYJISA)

1. Hayuynas AJIEKTPOHHAs o6ubmuoreka  E-LIBRARY.ru. —  Pexum  pocryna:
http://elibrary.ru/defaultx.asp
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Koncynprantllmoc [DnexktponHblii pecypc]: ChnpaBouHasi mpaBoBas cHCTeMa. - Pexum
noctyna: http://www.consultant.ru/.

DJeKTpoHHas OubnmorevHas cucreMa [IOBOJIKCKOTO TOCYIApCTBEHHOTO YHHBEPCHTETA
cepBuca [ DJeKTpoHHBIH pecypc]. — Pexxum noctyna:_http://elib.tolgas.ru./ - 3arm. ¢ sxpana.
DNeKTpOHHO-OMOIMoTeUHass cucTeMa Znanium.com [DJeKTpoHHBIM pecype]. - Pexum
nocryma: http://znanium.com/. — 3ara. ¢ skpaHa.

OTkphITOE 00pa3zoBaHue [DIeKTpOHHBIH pecypc]. - Pexxum mocryma: https://openedu.ru/. - 3arn
C 9KpaHa.

Polpred.com. O630p CMM. IlonmHoTekcToBas, MHoOroorpacieBas ©6a3a maHHblx (BJI)
[DnexTponHsIit pecypc]. - Pexxum pocryma: http://polpred.com/. — 3aru. ¢ skpana.

. ba3sl nannbIx Beepoccniickoro HHCTUTYTa HaydyHOU M TexHHUeckoi nHpopmanun (BUHUTU

PAH) o ecrecTBeHHBIM, TOUYHBIM M TEXHHYECKHM HayKaM ODJEKTPOHHBIN pecypc]. - Pexum
nocryma: http://www.viniti.ru. — 3arm. ¢ skpaHa.

VYHuBepcurerckas wHPOpMalMOHHAs cucteMa Poccust [DnekTpoHHBIM pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ skpaHa.

7.2. [lepeyeHb NPOrpaMMHOI0 o0ecriedeHus1 1 MH(POPMAIMOHHBIX CIIPABOYHbIX CHCTEM

Tabauna 7 - IlepeyeHb 37€KTPOHHBIX OMOIMOTEUYHBIX CUCTEM

Ne HanmenoBanue I6C CcbLika, 0 KOTOPOii 0CYIIeCTBIISAETCSA
poctyn Kk 9bC
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp
5 TNT-ebook https://www.tnt-ebook.ru/
Ta6auna 8 - [lepeyenn nporpaMmMHOro obecnevyeHus
IIporpamMmmHoe obecnevyeHue, MCNOJIb3yeMOe B YHUBEPCUTETE HA IIporpammHuoe
JOTOBOPHOM OCHOBeE o0ecreyenue cBOOOIHOIO
pacnpocTpaHeHust
1 2
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Premium, | Open Office 4.1.1 (nutien3us
noroop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (numensus Ne 42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP muw. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (munienzus Ne 43178980)

MicrosoftOffice 2007 (iumen3us Ne 44804588)

Adobe Design Premium CS 5.5.5 (nmunien3us Ne 65112135)

Dr.Web (c¢/n ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
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8. OBPA3OBATEJIBHBIE PECYPCBbI JJIS1 UHBAJIM10OB U JIMIY C OB3

B Ttabmune 10 ykazan MepevyeHb 00pa30BaTEIbHBIX PECypCcoB, HMEIHX (HOPMBI,
aJanTUPOBAHHBIE K OTPAaHUYCHHUSM HX 3JI0POBbs, a TAKXKE CBEJACHHS O HAJIMYUU CIECIHATIBHBIX
TEXHUYECKUX CPEJCTB 00yUeHUs! KOJUIEKTUBHOTO U MHAMBUAYAILHOTO NoJb30BaHus. [Ipu 3anonnenun
Ta0JIUIIBI MOKET OBITh MCIIOJIb30BaHa MH(pOpMAIHs, pa3MelIeHHAs B Toapasaene «JlocTymHas cpenay
cnenuanu3upoBanHoro pasjaena caiita HI'TY «CeengeHuss o0 oOpa3oBaTelbHOM OpraHu3aIidn»
https://www.nntu.ru/sveden/accenv/

Taoauna 10 - O6pazoBarenbHbIe pecypchl Juisl HHBATUAOB 1 Juil ¢ OB3

Ne | Ilepeyenb oOpa3oBaTeIbHBIX

pecypcoB, NPUCIIOCOOIEHHBIX
JUISl HCITOJIL30BAHMS

uaBajgugamMu u gunamu ¢ OB3

CBe)IeHI/Iﬂ 0 HUINYIHUH CIICHUAJTBbHBIX TEXHUYCCKHUX
cpeacre oﬁyqe}mﬂ KOJ/UICKTUBHOTO M
HHAUBUAYAJIBHOI'0 MMOJIb30BAHUA

1 2 3

1 | OBC «KoHCY/IbTaHT CTYACHTA 03BYYKa KHUT U YBEJIMYCHHE mpHUdTa

2 OBC «Jlanb» CHeualbHOe MOOMIBHOE NMPUIIOKEHHUE - CUHTE3aTOP PeyH,
KOTOPBI BOCIIPOU3BOJUT TEKCTHI KHUT U MEHIO HABUTAIIUH

3 | OBC «Opaiit» BepCHs IS CJIAa00BUIAITUX

9. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHME,
HEOBXO/IUMOE JJIAA OCYIMECTBJIEHUA OBPASOBATEJIBHOI'O
HNPOLHECCA 11O JUCIUIIJIMHE

JleKIMOHHBIE 3aHSATHSI MPOBOMAATCS B AYJUTOPHUSX, PACCUYMTAHHBIX HAa TpeOyeMoe KOJIUYECTBO
CTYIeHTOB. JlaHHbIE ayAUTOPUH Ha3HAYAIOTCS y4eOHON 4acThIO.

JlaboparopHsble 3aHaTHS TI0 aucnuiuinae «MHDOopMaTHKay MPOBOMATCS B CIICIIUATH3UPOBAHHBIX
aymuTopusix BbluuciutenabHoro IneHrpa HI'TY, ocHameHHbIX HEOOXOAUMBIM 000OpYHAOBaHUEM,
TEXHUYECKUMH U JICKTPOHHBIMU CPEACTBAMU 00YUCHUSI U KOHTPOJISI 3HAHUM CTYJIEHTOB.

Tekymass U npomMeXyTodHas aTTecTalus MPOBOAUTCS B CHELUATM3UPOBAHHBIX AYAUTOPUSX,
KOTOPBIC HA3HAYAIOTCS yUeOHOM YacThio.

Ta6auna 11 - OcHaleHHOCTh ayUTOPHI JIJIsl TPOBEIEHUs YUeOHBIX 3aHATHH 110 TUCHIHUIIIINHE

Ne HaunmenoBanue OcCHaIeHHOCTh [epeyeHs MUIIEH3MOHHOTO MPOrPaMMHOT0 oOecredeHus. PekBU3NTHI
CITCITHUAJIbHBIX CITeIIUAJIbHBIX l'IOMeH_IeHI/H\/II " TIOATBEPKAAOMIET0 JOKYMEHTA
TIOMEIICHUIA 1 TTOMEIICHUH TS
TOMEIIEHUN 11 €aMOCTOSATEbHON paboTHI
CaMOCTOSITEITLHOM
paboThl
1 1236 Paboumx mect | Microsoft Windows 10 (moamucka DreamSpark Premium,
npenogasarens — 1 norosop Ne 0509/KMP ot 15.10.18)
Pabouunx mect | Calculate Linux (coGoanoe T10)
cryaenra — 8 Mathcad 15 (suuensust PKG-7543-FN, MNT- PKG -7543-FN-T2

IIK na 6a3ze DualCore | morosop Ne 28-13/13-057 ot 26.02.13)

Intel Pentium G840 | Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

2.8 I'r, Microsoft Office Access 2013 (moamucka DreamSpark Premium,
8 I'6 O3V, 1 Tb HDD, | morosop Ne 0509/KMP ot 15.10.18)

monuTOp 21.5” — 8 . | Microsoft Office Visio 2013 mnpodeccuonanshpiid (moamucka
Hocka wmenoas — 1 | DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)

IIIT. Open office 4.1.1 (cBoGomuoe IO, muuensus Apache License
2.0)

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

P7 Oduc (c/u 5260001439)

Visual Studio Code (npompueraproe I10)

2 1337 Pabounx mect | Microsoft Windows 10 (moamucka DreamSpark Premium,
npenopasarens — 1 norosop Ne 0509/KMP ot 15.10.18)
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https://www.nntu.ru/sveden/accenv/

PaGounx MECT
crynenra — 12

TIK na 6a3e Intel Core
i5-10400 2.9 I'rn,

16 T6 O3V, 512 Tb
SSD, monuTop 23.8” —
12 .

Hocka wmemoBags — 1
IIT.

Astra Linux (mauensust 195200003-ore-2.12-client-7298)
Mathcad 15 (munensus PKG-7543-FN, MNT- PKG -7543-FN-
T2 morosop 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 (moamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Microsoft Office Visio 2013 mnpodeccronanbHsiii (ToamHcKa
DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)

Open office 4.1.1 (cBoGoanoe IO, nunensus Apache License
2.0)

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

P7 Odwuc (c/u 5260001439)

6142 Pabounx mect Microsoft Windows 10 Pro ms yu.3aBenenuii 21H2 (IToammcka
npenogasarens — 1 DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
PaGouux mect | Linux Slackware 13.37(Cso6oaunoe I10, GNU GPL)
crymenTa — 12 Linux Calculate (Ceo6oxnoe I10O,
1K na 6ase Intel Core | GNU GPL)
i3-2120 3.3 I'T', 86 Microsoft Office Access 2013/2016 (mommrcka
03V, Microsoft Office Visio 2013/2016 (moxmrcka DreamSpark
NVIDIA GT 730 4 Premium, gorosop Ne Tr113003 ot 25.09.14)

I'6,1T6 HDD, P7 office( C/u 5260001439)
monutop 19— 12 mr. | Open office 4.1.10(nurnensust Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopuetapuoe I10)
Jocka mapkepHas — Mathcad 15 (qunensus PKG-7543-FN, MNT-PKG-7543-FN-T2,
lurr. norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Ceo6oanoe I10, murensus GNU GPLv3)
Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (ITommmcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Cso6oxmoe I10)
Mozilla Firefox(CsoGoaroe I10)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CrobGoanoe I10. GPL 3.0)
7-zip (Coboxnoe I10, GNU LGPL)
6143 Pabounx mect Microsoft Windows 10 (mogmucka DreamSpark Premium,
npenopasarens — 1 norosop Ne 0509/KMP ot 15.10.18)
Pabounx mect | Linux Slackware 13.37(Cso6oaroe 110, GNU GPL)
crynenra — 12 Linux Calculate (Cso6oanoe IT1O,
I1K na 6ase Intel Core | GNU GPL)
i3-21203.3 1Ty, 8I'6 | Microsoft Office Access 2013/2016 (moamucka DreamSpark
o3y Premium, gorosop Ne Tr113003 ot 25.09.14)
NVIDIA GeForce Adobe Acrobat Reader DC-Russian(IIpopueraproe I10)
9400 GT -4T16 O3V, Code Blocks 16.01 (Co6oanoe I10, muuenszus GNU GPLv3)
1T6 HDD, monutop — | Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
19¢¢ — 12 mt. Google Chrome( Coboatoe I1O)
Hocka mapkepHas - 1 Mathcad 15 (nmuensust PKG-7543-FN, MNT-PKG-7543-FN-T2,
IIT. norosop Ne 28-13/13-057 ot 26.02.13)
Mozilla Firefox (Cso6oanoe I1O)
P7 Oduc 1.4.1.37 (C/u 5260001439)
Open office 4.1.10(muuen3us Apache License 2.0)
7-zip (Ceobomuoe I10, GNU LGPL)
Microsoft Office Visio 2013/2016 (moamucka
Visual Studio 2013 (IDE) (ITomnucka DreamSpark
7-zip (Coboanoe 10, GNU LGPL)
6251 PaGounx mect Microsoft Windows 10 Pro ms yu.3aBenenuit 21H2 (IToamucka

npenogaBatens — 1
Pabounx MECT
cryaenra — 12

IIK na 06ase

Intel(R) Core(TM) i3-
12100 3.3 ITu, 8 IT6
03y,

NVIDIA GT 730 4 T,
500Gb SSD, wmonwurop

DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
Linux Slackware 13.37(CsoGoanoe I10, GNU GPL)

Linux Calculate (Cso6omnoe I10,

GNU GPL)

Microsoft Office Access 2013/2016 (moamucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

Microsoft Office Visio 2013/2016 (moanucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)

P7 office( C/u 5260001439)
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23.8“—12 mr.
Jocka mapkepHas —
lmT.

Open office 4.1.10 (muuensus Apache License 2.0)
Adobe Acrobat Reader DC-Russian( [Tpopuerapuoe I10)
MathCad 15(JTumensust PKG-7543-FN, MNT-PKG-7543-FN-T2,
norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Co6oxnoe I10, munensus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (ITommmcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Cso6oauoe I10)

Mozilla Firefox(Cso6oaroe I10)

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

7-zip (Ceoboanoe I10, GNU LGPL)

6252 Pabounx mect Microsoft Windows 10 Pro ms yu.3aBenenuii 21H2 (IToamucka
npenogasarens — 1 DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
PaGouux mect | Linux Slackware 13.37(Cso6oaunoe I10, GNU GPL)
crymenTa — 12 Linux Calculate (Ceo6oxnoe I10O,
1K na 6ase Intel Core | GNU GPL)
i3-2120 3.3 T, 8T6 | Microsoft Office Access 2013/2016 (moamucka DreamSpark
O3V, NVIDIAGT Premium, morosop Ne Tr113003 ot 25.09.14)
7304716,1To HDD, Microsoft Office Visio 2013/2016 (nmoanucka DreamSpark
Monutop 19“— 12 mr. | Premium, norosop Ne Tr113003 ot 25.09.14)

Jlocka MapkepHast — P7 office( C/u 5260001439)

lurr. Open office 4.1.10(muuensus Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopuetapuoe 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, munenszus GNU GPLv3)
Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (ITommmcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Co6oauoe I10)
Mozilla Firefox(CsoGoaroe I10)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CrobGoanoe I10. GPL 3.0)
7-zip (Coboxnoe I10, GNU LGPL)

6253 Pabounx mect Microsoft Windows 10 Pro mis yu.3aBenenunii 21H2 (IToammcka
npenopasarens — 1 DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
PaGouux mect | Linux Slackware 13.37(Cso6oanoe I10, GNU GPL)
crynenra — 12 Linux Calculate (Cso6oanoe ITO,

I1K na 6ase Intel Core | GNU GPL)

i3-2120 3.3 1T, 8 6 | Microsoft Office Access 2013/2016 (nmoamucka DreamSpark

O3V, NVIDIAGT Premium, moroop Ne Tr113003 ot 25.09.14)

7304 16,1T6 HDD, Microsoft Office Visio 2013/2016 (moxmuicka DreamSpark

Monutop 19“— 12 wr. | Premium, gorosop Ne Tr113003 ot 25.09.14)

Jlocka mMapkepHast — P7 office( C/u 5260001439)

lurr. Open office 4.1.10 (munensust Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopuerapuoe 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 (Ceo6oanoe I10, muuenzus GNU GPLv3)
Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP or 20.05.2024)
Visual Studio 2013 (IDE) (IToxmmcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Co6oanoe I10)
Mozilla Firefox(Ceo6oaroe T10)
Visual Studio Code (IDE) 1.68( IIponpuerapHoe I10)
Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)
7-zip (CroGoanoe I10, GNU LGPL)

6254 Pabounx mect Microsoft Windows 10 Pro ms yu.3aBenennii 21H2 (IToammcka

npenogaBatens — 1
Pabounx MECT
crynenra — 12

IIK na 6ase Intel Core
i5-13400F 2.5TTw, 16

DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
Linux Slackware 13.37(CBoGoanoe I10, GNU GPL)

Linux Calculate (Ceo6oanoe IIO,

GNU GPL)

Microsoft Office Access 2013/2016 (noanucka DreamSpark
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I'6 O3V,

GEFORCE GTX
1650,4 Gb,
MouuTOp 23.8°“ — 12
IIT.

[ocka mapkepHas —
lmr.

Premium, norosop Ne Tr113003 ot 25.09.14)

Microsoft Office Visio 2013/2016 (nmoanucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

P7 office( C/u 5260001439)

Open office 4.1.10(mmmensust Apache License 2.0)

Adobe Acrobat Reader DC-Russian( ITpopueraproe I10)
MathCad 15(JTumensus PKG-7543-FN, MNT-PKG-7543-FN-T2,
norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Coboanoe I10, mumensust GNU GPLv3)
Dr.Web (C/m ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Cso6oauoe I10)

Mozilla Firefox(CsoGoauoe I10)

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

7-zip (Co6oanoe 11O, GNU LGPL)

9 6421 Hocka wmemoBas — 1 | Windows 7 32 bit kopmopatusHas; VL 49477S2. Adobe Acrobat
mr.Okpad — 1 mr. | Reader DC-Russian (6ecrt.). Microsoft Office Professional Plus
yqe6Ha51 MynbpTHMe TMAHBIN 2007 (mamensust Ne 42470655).
npoektop Epson X12 — | Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
ayAHTOpHs - U | wr.Komnetorep PC
MPOBCACHMA MB AsuUs Ha uumncere
3aHATUN Nvidia/AMDAthlonXl1
JIEKIIMOHHOTO | gpkl)J/S%/Eé%]SZt/ F;A':/é 4
g andartGr
COMUHAPCKOTO | oohics  +Ge-FORCE
THIIa, Nvidia
TPYIIOBBIX A | GT210/HDD250Ggh,S
MHIUBUOYyanbHEBI | ATAinterface,
X MOHHUTOD 197, c
KOHCYJIbTali, | BPXOAOM Ha
mnpoekTop.Pabouee
TCKyHIEro MeCTO cTyaeHta — [4.
KOHTPOJIA U PaGouee Mecro s
MIPOMEXKYTOYHO | npenonasateins — 1 mT.
¥ aTTecTaluu
10 | 6543 Paboune Mecta | Microsoft Windows 7 MSDN pekBH3UTBI JOTOBOpa - MOJAMUCKA
KOMITBIOTEpHBIH | CTYACHTA, DreamSpark Premium, morosop Ne 0509/KMP ot 15.10.2018.
KITACC _ | ocHawennsie 1K Ha | becruiatnoe T1O: maker mporpamm Open Office, True Conf,

MOMEILEHUE IS
CPC, xypcoBoro
IIPOEKTUPOBAHU
g (BBIMOJIHEHUS
KYPCOBBIX
pabor)

6asze Intel Core i5 ¢

MOHHTOpaMH — 8
mr.Paboune MecTa
CTyJICHTA,

ocHamenusle [IK Ha
6azeCore 2 Duo ¢

MOHHUTOPaMHU -2
mwt.Pabouee MECTO
peroaBaTers,

ocHaniennoe [IIK Ha
6asze Intel Core i5 ¢
MOHHTOPOM - 1

mr.IlpoexTop  Accer,
MIPOEKIIMOHHBIA  dKpaH
- 1 mr.JIK
MOJKIIIOYEHBl K CETH
«MHTepHEeT u
00ecreunBaroT JOCTYI
B IEKTPOHHYIO
nHPOPMAIMOHHO-
00pa3oBaTeNbHYIO
cpeany  yHUBEpCHTETA.
puntep HP LaserJet
1200 — 1 .

Bpayzep Google Chrome, Bbpaysep Mozilla Firefox, Bpayzep
Opera, McAfee Security Scan, Adobe Acrobat Reader DC,
AutoCAD2013
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Taoauna 12 - OcHaEHHOCTh ayAUTOPUMN M TIOMEIICHUN [Tl CAMOCTOSATEIbHOM paboThI

CTYACHTOB 11O JUCHUIIIIMHC

Ne HanmMmeHnoBanue
ayJAUTOPHUI U
NoMeleHu IJis

OcHAIlIEHHOCTH
ayAMTOPHUIl OMEIICHUN U
NoMeleHHuH IS

IlepeyeHb JMIIEH3MOHHOTO
NMPOrpaMMHOIo odecrevyeHus.
PexBU3MTBHI NOATBEPKIAIOIIETO

CaMOCTOSITEJIbHOM CAMOCTOSITE/ILHOI PadoThI JOKYMEHTA
padoThI
1 1 2 3
1 |6421 Kommuiekt » Microsoft Windows7 (moamucka
yueOHas ayAUTOpHS AJIs JIEMOHCTPALIMOHHOTO DreamSpark Premium, JIOTOBOP
IIPOBEACHHMS 3aHATHI 000pyIOBaHHSL: NeTr113003 or 25.09.14)
JIEKIIMOHHOT'O U e JIK, C BBIXOJIOM Ha | * Gimp 2.8 (cBoOomuoe I1O, nuueH3Ms

CEMHUHapPCKOTO THUIIA,
TPYIIOBBIX U
WHIMBHTyalIbHBIX
KOHCYJIBTALMM,
TEKYILEro KOHTPOIIS U
MIPOMEKYTOUHOMN

MYJIbTUMEIUUHBIN IPOEKTOP,
Ha Oaze AMD Athlon 2.8
I'rm, 4 T6 O3Y, 250 T'b
HDD, monutop 19” — 1.

* MynbTUMEIUUHBIN IPOEKTOP
Epson- 1 m;

GNU GPLV3);

+ Microsoft Office Professional Plus 2007
(mermensus Ne 42470655);

* Open Office 4.1.1 (cBoboanoe IIO,
munensus Apache License 2.0)

» Adobe Acrobat Reader (FreeWare);

KOMITBIOTEPHBIN KJIACC -
nomenienue g CPC,
KYpCOBOTO
MIPOEKTUPOBAHUS
(BBITTOJIHEHUST KYPCOBBIX
pa6ot), r. Hixuuit
Hogsropoa, Kazauckoe 1.,
12)

« TIK Ha 6a3e IntelCoreDuo
2.931Tn, 216 0O3Y,32016
HDD, monuTop Samsung 19° —
11 mr..

IIK nopkmrodeHbl K CETH
«HTepHeT» U o0ecnedynBaroT

JOCTyII B ANEKTPOHHYIO
WH(POPMAITMOHHO-
00pa3oBaTeIbHYIO cpeny

YHHUBEpPCUTETA

arrecranuy; r. Hrwkaui * DkpaH — 1 wrt,; o 7-zip mma  Windows  (cBOOOIHO
Hogropon, Kazauckoe ., HabGop ydeOHo-HarmsaubiX | pacnpoctpansemoe I10, munensus GNU
12 mocoouit LGPL);
Dr.Web (Ceprudurar NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19).
6543 * [Ipoexrop Accer — lmr; + Microsoft Windows 7 (moamucka

DreamSpark Premium, morosop Ne
Tr113003 ot 25.09.14);

 Microsoft Office (murensus Ne
43178972);

» Adobe Design Premium CS 5.5.5
(muuensus Ne 65112135);

» Adobe Acrobat Reader (FreeWare);

o 7-zip miz Windows (cBo6omHO
pacnpoctpansemoe [10, munensus GNU
LGPL);

» Dr.Web (Cepruduxar NeEL69-RV63-
YMBJ-N2G7 ot 14.05.19)

10. METOJIMYECKHWE PEKOMEHJIAIIMM OBYYAIOIIMMCS 1O
OCBOEHMIO JTUCHUTIAHBI

10.1. O0mue MeToaAMYECKHE PEKOMEHAANUM IJsi 00y4aroIMXCs IO OCBOCHHIO JMCHMILIMHBI,
o0pa3oBaTe/bHbIe TEXHOJIOTHH

JucuumnirHa peanusyeTcsl MOCPeACTBOM MPOBEIEHUSI KOHTAKTHOW paboThl ¢ 00yJaromuMucs
(BKJIIOYAsi MPOBEACHNUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOATEIbHOM pabOThl 00yJaromuxcs
U TIPOMEXYTOYHOH aTTeCTalnH.

KonTakTHas pabota MokeT OBITH ayJUTOPHOW, BHEAyAUTOPHOH, a TakKe IMPOBOIUTHCS B
ANEKTPOHHON WH(pOPMaIIMOHHO-00pa3oBaTenbHOM cpene yHuBepcurera (manee - DMOC). B ciygae
MIPOBEJICHUS] YacTH KOHTAKTHOW pabotThl nmo aucuuiuinae B DMOC (B COOTBETCTBHM C paclHCaHuEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU pabora B DMOC 3kBUBalIeHTHA ayAUTOPHON padorTe.
Bce Bompochl, BO3HHKIIME MpPU CAMOCTOATEIbHOW paboTe Hajx AOMAUIHUM 3aJlaHuEeM, MOAPOOHO
pa3buparoTcs npu MpOBEIEHUH JIAOOPATOPHBIX PadOT U Ha JeKIMX. [IpoBoasTcs MHAMBUYaIbHBIE U
IPYNIOBBIE KOHCYJNbTALMM C HCIOIb30BAHUEM, KaK BCTpEY CTYJEHTaMH, TaK M COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUM: AnekTpoHHas nouta, ZOOM.
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[IpenoaBanue NUCIUILIMHBI BEJETCS C MPUMEHEHUEM CIIEAYIOIIMX BHUJOB 00pa30oBaTEIbHBIX
TEXHOJIOTH:

-0aNNIbHO-PEUMUH2068a5 MEXHONIO2US OYEHUBAHU (NPU HATUYUL),

- 9JIeKMPOHHOE 0OYUeHuUe (NPU HATUYUU),

Jis OlleHKHM 3HAHWW, YMEHUH, HaBBIKOB M YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIIMH IIO
JUCLUIUIMHE MPEroiaBaTellb MOXKET IPUMEHATh OaJUIbHO-PEHTUHIOBYIO CUCTEMY KOHTPOJIS U OLICHKY
YCIIEBAEMOCTHU CTYJEHTOB.

[To wroram Tekymeil ycreBaeMOCTH CTYIAEHTY MOXET OBbITh BBICTAaBJIEHAa OLIEHKAa IIO
IIPOMEKYTOUHOW aTTeCcTallMd B COOTBETCTBMM 3a HAaOpaHHBIMU 3a ceMmecTp Oamiamu. CryneHTam,
HaOpaBIIUM B XOJIe TEKYIIEro KOHTPOJsS ycmeBaeMocTH mo aucuuiumbe ot 61 no 100 GamnoB u
BBINOJIHUBUIMM BCE 00s3aTelIbHbIC BUABl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aHATUH, IO PEIICHUIO
npernojaBaTenss 0e3 TPOXOXKICHHUS TMPOMEKYTOYHOHW AaTTECTallid BBICTABISETCS OLEHKAa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3YIbTATOB OCBOCHUS JUCLIUILINHEL.

PesynbraTr 00y4eHusi cumrtaercsi c()OPMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHeE, €CIIH
TEOPETUYECKOE COJIEPIKAaHUE Kypca OCBOEHO MOJHOCThIO. Ilpn ycTHBIX coOeceloBaHUSX CTYAEHT
HCYEpIBIBAOIIE, IOCIEIOBATEIbHO, YETKO M JIOTMYECKM H3JIaraer ydeOHbI Marepuall; CBOOOIHO
CIpPAaBIAETCS C 3aJayaMH, BOIPOCAMHM U JAPYTMMH BHJAMHU 3aJaHUM, MCIOJIB3YyeT B OTBETE
JIOTIOJIHUTENbHBIM MaTepuall. Bce mnpenycMmoTpeHHble palOouell y4eOHOM MporpaMMoil 3aiaHust
BBINOJIHEHBl B COOTBETCTBUU C YCTAHOBJICHHBIMH TPEOOBAaHUSAMM, CTYJEHT CIIOCOOECH aHAJIN3UPOBATh
II0JIy4YE€HHBIE PE3YJIbTAThL, IPOSBISAET CAMOCTOATEILHOCTD IIPU BBIIIOJHEHUU 3a/1aHUH.

Pesynbrar o00y4eHusi cumrTaercsi CQPOPMHMPOBAHHBIM HA IOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJICPIKaHUE Kypca OCBOCHO MONHOCTHIO. llpu YCTHBIX coOecemoBaHUSAX CTYICHT
[I0CJIe/IOBATENbHO, YETKO U JIOTMYECKM CTPOMHO u3jaraer y4eOHBI MaTepuall; CIpaBisieTcsl C
3aJjauaM#, BOIPOCAMH M JPYTUMH BHIAMH 33JaHUM, TpeOYIOIIMX MpPUMEHEHHsI 3HAHWM; BCe
IpeJyCMOTpEHHbIe pabouell yueOHOM nporpaMMoil 3afaHus BBIIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAHUSAMH, CTYJSHT CHOCOOEH aHAIM3MPOBATH IOJYYEHHBIC pE3YJIbTaThI;
IIPOSABIIIET CAMOCTOSITEILHOCTD TP BBIITOJIHEHUH 3aJaHUN

PesynbTraT 00yueHusi cumrTaercsi Hec()OPMHMPOBAHHBIM, €CJIM CTYJIEHT IPU BbIIOJHEHUU
3aJJaHUil He JEMOHCTPUPYET 3HAHMM yuyeOHOro Marepuana, JOMYCKAeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSMH BBINONHAET 33JaHUS, HE JEMOHCTPHPYET HEOOXOJUMBIX yMEHUH,
Ka4ecTBO BBINOJIHEHHBIX 33/IaHUIl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHMIM, KadeCTBO HX
BBITIOJTHEHUSI OLIEHEHO YHUCJIOM OajuloB HMXKE TpeX IO OIEHOYHOM CHCTEME, YTO COOTBETCTBYET
JI0TIOPOTOBOMY YPOBHIO.

10.2. MeToanueckne yKa3aHus 1Jisl 3aHATHI JeKIMOHHOI0 THUNA

JleK1MoHHBI KypC NpeanojiaraeT CUCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IulaHa. B Xoje JeKIMOHHBIX 3aHATHH pacKpbIBalOTCA Oa30Bble BOMPOCHI B paMKax
Kakoi TeMbl aucuuiinebl (Tabnuma 4). O603Hayat0TCs KIIFOUEBBIE aCTIEKThI TEM, a TaKXKe JeatTCs
aKIEHTbI HAa HauboJiee CIOXKHbBIE U Ba)KHBIE MOJIOKEHUS M3y4aeMoro Marepuana. Marepuanbl JeKIui
SBIISTIOTCSL  OMOPHOW OCHOBOM JIIST TIOATOTOBKM OOYYarOIIUXCA K TMPAKTHYECKUM 3aHSATHIM /
7a00opaTOpHBIM paboTaM W BBINOJHEHUS 3aJaHUi  CcaMOCTOSTENbHOM paldoThl, a TaKxke K
MEPOTIPUATHIM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOYHOHN aTTECTAIINH 110 TUCIUITIIIHE.

B xoz1€ NeKIIMOHHBIX 3aHATHH PEKOMEH]IyeTCsl BECTH KOHCIIEKTUPOBaHKUE Y4eOHOro MaTepHaa.

10.3. MeToanueckne yKa3aHus 10 OCBOCHUIO TUCHHUILINHBI HA J1a00paTOPHBIX padoTax
[ToaroroBky Kk Kaxxaod jabopaTOopHON paboTe CTYIEHT JOJKEH HadaTh C M3Yy4eHUs JIEKIIHOHHOIO
MaTepuasna, KOTOPBIH OTPaKaeT CoOJEp)KaHHE IPEeIJIOKEHHON TeMbl. Jlanee OH  3HAKOMHUTCH C
3aIaHUsIMU  JTAOOpaTOpHOW pabOThl, M TPEOOBAHHAMHU K paboTe, MPEITIOKEHHBIMA 00OpazmamMu
BBITOJIHEHUS NIPU X HAJMYKHU, TpeOOBaHUSIMHU K opopmiieHHIo oTueTa. Kaxkaas BbIMoiaHEeHHas paboTa
¢ 0(hOpMIIEHHBIM OTYETOM IMOAJIEKUT 3aLUTE Y MPENoiaBaTesl.

Ilepen nauanom paboTsl B (hopme Oecenpl MOBTOPSETCS HEOOXOAMMBIM It BBIMOJHEHUS PabOTHI
TEOPETUYECKHI MaTepHall, MpueMbl pabOThI B TPOrpaMMax.
[Tpu onleHUBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEe:
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— KauecTBO BBINOJHEHUS AKCIIEPUMEHTAIBHO-IPAKTHYECKOH YacTH paboThl M CTENEHb
COOTBETCTBUS PE3YNIBTATOB PadOTHI 33JaHHBIM TPEOOBAHMUSM;

— KayecTBO OQOpPMIICHHS OTUYETa MO paboTe;

— Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IPH 3AIIUTE PaOOTHI.

10.4. MeToauyeckue yKa3aHus M0 CAMOCTOSITEILHOM padoTe 00y4aromuxcs

CamocrosTenbHas paboTa 0OecreunBaeT MOAr0TOBKY 00yUJaromIerocs K ay IMTOPHBIM 3aHATUSIM
U MEpPONPUATHUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTeCTallMd MO M3y4aeMO#l TUCIUIUIMHE.
Pe3ynbTarhl 3TOI NOATOTOBKU MPOSBISIOTCS B AKTUBHOCTH 00YYarOIErocsi Ha 3aHATHIX U B KAUeCTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUM U IpYrux GOpM TEKYIIEro KOHTPOJIS.

[Ipy BBIMIOJIHEHUW 3aJaHUKA ISl CAMOCTOSTEIBHOW pabOThl PEKOMEHIyeTCs MpopaboTka
MaTepHAJIOB JICKIIMNA MO Ka)XX0M MPOWICHHON TeMe, a TaKKe M3y4eHUE PEKOMEHAYEeMOU JIMTepaTyphl,
npejcTaBieHHOM B Paznene 6.

B npouecce camocTosTenbHON pabOThl IPU U3yYEHUH AUCHUIUIMHBI CTYIEHTHI MOT'YT paboTaTh
Ha KOMITIBIOTEPE B CHEHMATM3UPOBAHHBIX AYAUTOPHUSAX U CAMOCTOSITENIbHOW paboThl (yKa3aHO B
tabnuue 11). B aynutopusix umeercst AOCTyM yepe3 UHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO CETh
«lHTEpHET» K ANEKTPOHHON HH(MOpMaIMOHHO-00pa3oBaTenbHOU cpene yHuBepcutera (OUOC) mn
aneKTpoHHOU Oubmuoteunoit cucteme (ObC), rae B 3MEKTPOHHOM BHJIE pacrojaraiorcs y4yeOHbIE U
y4eOHO-METOIMYECKAE MaTepHajibl, KOTOPbIE MOTYT OBITh HCIIOJIB30BAaHBl JJISI CAMOCTOSITELHOU
paboThI IPHU U3YYCHUH TUCITUILIAHBL.

11. OHEHOYHBIE CPEJACTBA JIS KOHTPOJISA OCBOEHUSA
AN CIUIIJIMHBI

11.1 OueHouHbIe CPeACTBA ISl POBEIEHUS TEKYIIEro KOHTPOJIS yCIeBaeMOCTH

Texyiuit KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BUaM y4eOHOTO Mmpoliecca:
— YCTHBIE OIIPOCHI 110 TEMaM,
—  BBINIOJIHEHUE TA0OPATOPHBIX padoT,
—  CaMOCTOSITENIbHBIE PA0OTHI IO TEMAM.

| cemecTp

IIpuMepsl 3agannil 11 J1a00PATOPHBIX PadoT
JlabopaTopHas padora no teme «JIuHeliHbIe U Pa3BETBJIAININECH AJITOPUTMbI»

PaGora BbINO/THSIETCSA 10 BAPDHAHTAM.

3ananue 1. CocraBUTh OJIOK-CXEMY U HamucaTh NMPOrpaMMy JAJIsi BBIYMCIEHUS 3HAYEHUS] (YHKIMM.
ITpoBepuTh MNPaBUIBHOCTH PAOOTHI MPOrPaMMbl, BBIYMCIMB 3HAu€HUS (QYHKIUH B 3JIEKTPOHHBIX
tabnuax u B Mathcad.

0s. x°| [VInx| 7 =035+ (XY, 151
y=|x" + g=tg| = | + —(——
03 | 15 | 6) 4Jx+0.2
I(a) Beraucnure Y, Z npu X=8,3.

Breraucimre f1=min {y, z}
1(6) Breruncnute Y, Zu g npu X=3,7.

f2=max{y, Z, g}
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3amanue 2.

CocraBuTh OJIOK-CXEMY M HalKcaTh MPOrpaMMy JUIsi BBIYHUCICHHS 3HAYeHUS QyHKImu Z(X, Y).
3amyCcTUTh MPOrpaMMy IPU Pa3IMYHBIX 3HAYCHHUSIX apryMeHToB X U Y (3 mapsl 3HaueHUi mogo0paTh
CaMOCTOSITEIILHO, 00ECIIeYHB PabOTy KaXKI0i BETKH).

[TpoBepuTh MPaBUIILHOCTH PAOOTHI HPOrPAMMBbI, BBIYUCIHB 3HAYCHUS (DYHKIUI B 3JIEKTPOHHBIX
tabmuiax u B Mathcad, ucrionssys pyukiuun ECJIN(), 1F().

.

x>+e¥, eciu xy<—0.5

z=1x? 00332/, eciu —0.5<xy<0.5

lg(xy?), ecau xy>0.5

N\

3aganue 3.

CocraBuTh OJIOK-CXEMy ¥ HAlKCaTh MPOrpamMMy sl BbUMCICHUs 3HadeHus (ynkuuu  U(XY).
3anycTuTh NporpaMMmy MpU pa3iIMyHbIX 3HAYEHUSAX apryMEHTOB X U Y (2 mapsl 3HaueHUH nono0path
CaMOCTOSITENILHO ISl IPOBEPKH paOOThI pa3HbIX BETOK).

ITpoBepuTh NpPaBUIIBHOCTE PAOOTHI MPOrpaMMbl, BBIYUCIMB 3HAYCHHUsS (DYHKIHMH B 3JIEKTPOHHBIX
tabiuuax u B Mathcad.

3[y2_
x72y’ eciu 525
U= 5.3+0.5x y
min{él\/cosz(x—0.6l), 2X—y} ecu §<5

JlaboparopHasi padora no reme «l{uKJIMYeCKHe aATOPUTMbI»

PaboTta BbINOIHACTCSA IO BADHAHTAM.
CocTaBuTh OJIOK-CXE€MYy M MpPOrpaMMy JUIsl BBIYMCIIEHHS TaOnuibl 3HaueHUH ¢GyHKuuil Y um Z mo
3ajaHHBIM popmynam. [IpoBepuTh pe3ynbTaThl B TAOIMYHOM Tpoleccope u makere Mathcad.

1 Hcnonp3oBats onepatopsl While, for, do while.
Y =tg (ex +CO0S X) npu 0<x<0,34 ¢ mwarom 0,06;

2 Hcnonbp3oBarh oreparop for;
HalTH MakCUMaJIbHOE 3HaueHue QyHKIUU

2X + SW —e™, ecausin(y—x)<0.5

Z=1tg’x+Iny
X=y

npu 0<x<1,2 ¢ marom 0,7; ipu 0,3<y<0,9 ¢ marom 0,4;

, ecausin(y—x)>0.5 ,

3 Hcnons3oBate oneparop While

Z = max {Barctg (y-X);+ Y2+ x° ;arccos(y+%)}, mpu 1,8<x<23 ¢

marom 0,4; npu 0,075<y<0,125 ¢ marom 0,035.
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JlaGoparopHasi padora no reMe «OHOMepHbIE U IBYMEPHbIE MaCCUBbI»

PaGoTa BbINOJIHSIETCA 110 BAPUAHTAM.

CocTaBuTh OJOK-CXEMY U IIPOTPAMMY.

1 Onromepubiii MaccuB X(8) 3amate mo dopmyne X; = In(i +0,5) . Haiitn
KOJIMYECTBO  DBJIEMEHTOB, YAOBJIETBOpstonnx ycnoBuio  -0,3<c0s(x;)<0,3.
[loMeHATH MecTaMK BTOPOU U ISATHIN 3JIEMEHTHI.

2 Onnomepublii MaccuB Y(5) 3amogHUTH CIy4allHBIMM YuCIaMu. BbrauciuThb

4

npousBeieHne no (Gopmyse P= H (Sln Yi + 0’7|). MaccuB u pe3yabTaT
i=0

BBIBECTH Ha DKpaH U B TEKCTOBBIN (haiil.

3 Martpuny A(4,4) 3anath B (aiine.

- HailTu  MakcuManbHBIM  TOJIOKUTENIBHBIA ~ 3JIEMEHT HaJl  I[JIaBHOU
JTMArOHAJIbIO MaTPUIIBI A.
- JU1s1 CTPOKHU K, B KOTOPO# HAXOUTCS HalICHHbIA MaKCUMAIIbHBII JIEMEHT,
3. 4,3cosa,
HalTH cyMMY TI0 hopmyte S = Z— ;
o 02j+1
- chopMHUpPOBATh OJHOMEPHBIN MacCUB B M3 CyMM OTpHIIATENBHBIX 3JIEMEHTOB
KaXJI0M CTPOKH MAaTPHUILIbI A.
Bonpocsl 17151 yCTHOTO0 onpoca
Tema: «IIpukjanHoe nporpaMmMHoe odecrieyeHne NepCOHATbHOr0 KOMIbIOTEPa»

1. KakoBo Ha3HaueHHE U OCHOBHBIE BO3MOKHOCTH TE€KCTOBBIX IPOLIECCOPOB?

2. Yrto oTHOCHUTCS K onepamnusM GopMaTHPOBAHUS TEKCTOBBIX IOKYMEHTOB?

3. Kaxkue napamerpsl ab3a1ieB MOKHO U3MEHSTh PU POpMATHPOBAHUU?

4.  3ayeM HyXHbI Pa3pbIBbl CTPAHUIL U PA3/IETIOB B TEKCTOBOM JIOKyMEHTE?

5. Kak BcraBuTh MaTeMaTH4ECKyIO (JOPMYILY B TEKCTOBBINA JOKYMEHT?

6. Kakue cymecTByrOT criocoObl qo0aBieHus rpadhudecKknx H300paKeHUH B TEKCTOBBIN TOKyMEHT?

7. Kak BBIpOBHATH pacnoyio)keHue rpaduueckux OOBEKTOB INPH PHUCOBAHMHM BO BCTPOEHHOM

rpaduyeckom peaaxkTope?

8.  Kak crpynmnupoBaTh pUCYHOK, COCTOSIINM U3 HECKOJIBKUX 00BEKTOB?

9. KakoB nopsox BBosIa GOPMYIIBI B TYEHKY DJIEKTPOHHBIX TaOIHII?

10. Kakue tunsl QyHKIMI MOKHO UCTIOIB30BaTh B popmynax?

11. Kaxkue ¢pyHKIIMM MOXKHO UCIIOIB30BaTh AJIs pabOThI C MaTPUIIAMU B TaOJIMYHOM Ipoleccope?

12. Yto Takoe aBTO3aIMOJHEHHUE B 3JIEKTPOHHBIX Tabauuax?

13. UYro Ha3bIBaroT a0COIFOTHON M OTHOCUTENIBHOM ajipecanuei B popmymax?

14. Kakue THIIBI JUarpaMM MOXHO CO3/1aBaTh CPEACTBAMU TaOIUYHOTO npoueccopa?

15. KakoB nops1ok 1efcTBUI IpU MOCTPOCHUH TUarpaMMbl?

Tembl: «OCHOBBI  AJTOPUTMH3AUMH M  TNPOrPAMMHUPOBAHUN», <«JIMHeHHBIH U

Pa3BeTBJIAIOLIUICH AJTTOPUTM»

1.

2.
3.
4

[lonsiTue anropuT™ma, BUAbI aJITOPUTMOB.

[lepeuncnure BuIb 6JI0KOB, UCTIOIB3YyEMBIE B OJIOK-CXEME.

[lepeunciure OCHOBHBIE TUIBI JAHHBIX si3bIKa C++.

Ha3zBanue omeparopa ycimoBHoro mepexoga Ha s3eike C/C++. IlpuBemute mpumepsl
WCIIOJIb30BAHMUS.

CKOJIbKO HArpaBiIeHUI BETBIICHHsI 00ECIIeYNBACT OJIUH OMEPATOpP YCIOBHOTO nepexona if?

28



6. Kak, ucnosb3ys oneparop yciIoBHOro rnepexoa if, ocyinecTBuTh pa3BeTBiIcHNE HA OoJiee YeM JBa
HaIpasJIeHUs?

7. UYeM OTIMYAIOTCS MPOLIECCH BHIUMCIIEHUH, OpraHM30BaHHbIE oreparopamu if B OaHON U KpaTKoi

dopme? [IpuBecTr mpuMepsl yI00CTBA HCIIOIB30BAHMS KX I0H (POPMBI.

Onumure TPUHLKI peaaTnu3aluy JIUHEHHOTO aJrTOPUTMa B OJIOK-CXeMe, B IIPOrpaMMe.

9. OnwumuTe MPUHIUN peaTH3aIiy PA3BETBISIONMIEIOCS AITOPUTMA B OJI0K-CXEME, B POTPaMMe.

10. Kakue 6uO1uoTeKn He0OX0AMMO MOAKIIOYATh A1 padoThl mporpamMmbl? X Ha3HadeHHE.

11. Kaxoii oneparop ucnosp3yercs JUis BBoja AaHHbIX? [IpuBeauTe npumepsl.

12. Kakoii oneparop ucnosns3yeTcs Ui BbiBoAa NaHHBIX? [IpuBenuTe npumepsl.

13. Kakue koHCcTpykiuu s3bika C++ HCHONB3YIOTCA MPH PEUICHUHM 33Jad Ha JIMHEHHBIM WU
Pa3BETBISAIOLIUICS AITOPUTMBI?

14. OnuiuTe NPUHIIKIT PeaIr3aliy pa3BeTBIoONErocs aaroputma B makerax MS Excel, OpenOffice
Calc.

15. OnuimTe NPUHIMI pealn3aluy pa3BeTBIstonerocs anroputma B nakere MathCad.

o

Tema: «{ukJanveckuii aJaropuTm)
UTo Takoe HUKIMYECKUH allrOpuT™M?
Uro Takoe rnepeMeHHas uKIia?
Yro Takoe Teno nukia?
Uro Takoe urepanus?
Kakue BUIbI IUKINYECKOTO aIrOpUTMa pa3indaroT?
Kaxkue oneparopsl sa3pika C++ oTHOCATCS K HUKIJIaM?
Kaxkue oneparopsr s3pika C++ OTHOCATCS K IIUKITY C MPEyCIOBUEM?
Kakue oneparopsl si3pika C++ OTHOCATCS K HUKITY C TIOCTYCIOBUEM?
OnuimuTe TPUHIUIBI  HAXOXKIEHUS  CYMMBI, TPOW3BEIACHUS, KOJUYECTBA, CPEIHETO
apuMeTnyecKkoro, HaMMEHbBIIEro, HAWOONbIIET0 3HAYeHUs (QyHKUMM B Tabnuie MOpu
COCTABJICHHH MPOTPAMM U OJIOK-CXEM.
10. B uem 3akitouaeTcsi pa3HUIIA MEX/y PA3BETBISIOMIMMCS U [UKIMYECKUM alrOpuTMaMu?

©CoNoO~WNE

Tema: «OaHOMepHbIE H IBYMePHbIE MACCUBbD)

1. UYrto Takoe maccuB? Kakue BUJIbI MAaCCUBOB BaM M3BECTHBI?

2. Kak 00bsBUTH OTHOMEPHBIN MaccuB?

3. Kak BBeCTH 0lHOMEpHBI MacCUB C KJIaBHaTyphl? B mporpamme? mo gopmyie?

4, Kak BrIBeCTH OJJHOMEPHBIN MacCHUB B CTOJIOCI]? MACCUB B CTPOKY?

5. Kak HaliTu cymMMy 2JIEMEHTOB OJJHOMEPHOI'O MAaCCHBA, YIOBJIETBOPSIOIINX YCIOBUIO?

6. Kak HaliTu Ipon3BeeHNE JIEMEHTOB OTHOMEPHOTO MAaCCUBA, YOBIETBOPSIOIINX YCIOBUIO?

7. Kak HaliTh cpeHee apupMeTHUECKOE IEMEHTOB OTHOMEPHOTO MAacCHBa, YOBJIETBOPSIOIINX
YCIIOBHIO?

8. Kax HaliTu MakCHMabHBIN 3JIEMEHT OJTHOMEPHOTO MAaCCHBA, YOBIETBOPSIOMINKA YCIOBHIO?

0. Kak HaliTu MUHUMAaJBHBIN 3JIEMEHT OJJHOMEPHOIO MAaCCUBA, YAOBIETBOPSIOINNA YCIOBUIO?

10. Kak co3mare HOBBIM OJHOMEpPHBII MAacCUB U3 JJIEMEHTOB OJHOMEPHOIO MAaCCHBA,
YAOBJIETBOPSIOLINX YCIOBUIO?

11. Kak HaliTu KOJIM4€ecTBO 3JIEMEHTOB OJJHOMEPHOI'O MACCHBA, YIOBIETBOPSIOLUINX YCIOBUIO?

12. Kak noMeHsTh MecTaMU 31€MEHTHI OTHOMEPHOTO MaccUBa?

13. Kak 00bsBUTH ABYMEpHBII MaccuB?

14, [TepeuncnuTe crocoObl HHULIMAIU3ALUH IByMEPHOTO MacCHBa.

15. Kak BbIBECTH NBYXMEPHBII MaccuB?

16. Kak copmupoBats ycinoBue A1t BBIOOpa onpenenéHHoM 001acTi MaTpuIbl?

17. Kak co3marb HOBBI OIHOMEpPHBIM MAacCMB M3 DJEMEHTOB JBYXMEPHOIO MAacCCHBa,
YAOBJIETBOPSIIOUINX YCIOBUIO?

18. Kak co3nmare HOBBI OTHOMEpPHBIM MAacCHB U3 MAKCHMAJIBHBIX 3JIEMEHTOB KaXKIOW CTPOKH
JBYXMEPHOT'O MaccuBa’?

19. Kak co3mare HOBBIM OMHOMEPHBIH MACCHUB M3 MaKCHUMAJIbHBIX 3JIEMEHTOB Ka)KJOTO CTOJIOIA

JBYXMEPHOT'O MaccuBa’?
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20. OnummTe TPUHITUITBE HAXOXKACHUS 3a/IaHHBIX BEJIMYUH B IBYMEPHOM MacCHUBE.

IIpumepHbIe 3aJaHUA V151 CAMOCTOSITEIbHBIX PadoT
Tema «J/InuHelHbIA U Pa3BeTBJISIOIMICSH AJTOPUTM»
CoctaBuTh 0J0K-CXEMY M HANUCATh IPOrpaMMYy JUIsl BRIYUCICHUS PYHKINU:
2
X =X, eciu 0<x<1
F)=1 0 o o
X“—sinmx", ecau X>1 wumu Xx<O0

Tema: «{ukJInveckuii aJaropuTm)
CoctaBuTh 0JOK-CXEMY M HANUCATh MPOrpaMMYy JUIsl BHIYMCIICHUS TaOJIUIbI 3HAYCHU N (QYHKIIUH:

ctg(x+y) x+y|<1 11<x<3  hx=1
Z=4X+y 1<|x+y|<4 o<y<3  hy=X
X=y X+y|>4

Beruncauts npousBeaeHue 3HaueHuin 0<Z <2

Tema: «MaccuBbBD»

ey =21
Maccu A[5][5] 3axan no dopmysie Ali][j]= T 03 Haiitn MakcMMaIbHBIN 3JIEMEHT MeHbmuii -0,5
+

Y 3AMEHUTH €ro HyJieM. [IoMeHsATh MecTaMK BTOPYIO U TPETHIO CTPOKU MATPHIIBL.

Il cemecTp

IIpuMmepsl 3agannil 1S J1a00PATOPHBIX PadoT
(PaboTBI BBIMOJHSAIOTCS IO BAPUAHTAM )

Tema «HUucjieHHOE pelieHHe HeJIHHEHHBIX YPABHEHU»
YpaBHeHue OTtpe3ok

V1-0.4-x? —arcsin x =0 [0; 1]

1) Metonst:

- IArOBBI MeTO1 (OTJeNIeHne KOPHEW ypaBHEHUS C pa30MeHUEM OTpe3Ka [a; b] Ha 10 gacTeit),
- METO/I IIOJIOBUHHOTO JieJIecHUs ¢ TOYHOCThio £€=0,001;

- metoJ HeroTtoHa ¢ Tounocteio £€=0,0001;

- METOJ IPOCTOM uTepanuu ¢ To4HOCThI0 €=0,001;

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

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

+ B Excel (Calc) momyuuts pemenue, ucnonb3ys uHCTpyMeHT [logbop mapamerpa;
+ B Mathcad mony4uts pemenue, ncnons3ys Gpyakuuu Find() u root();

+ nporpamma Ha C++ — METO/IBI IO BApHAHTaM.

3) Pyunoii cuer:

- IIIarOBBIA METOI;

- METOJI TTOJIOBUHHOTO JiesieHus (3 uTeparum);

- meros Hetotona (3 urepanuu®); - MeTo MpocToit urepauuu (3 utepanun);
- MeToJ XopA (3 urepaiun).

Tema «HucjieHHOE pelIeHre CHCTEM JIHHEHHbBIX YPABHEHH D
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20-%+2-X,-3:-X+4-%x,=1
X +12-X, —3- X, =3
X, +13-X,+2-X, =7
—2:%+3-X,+4-%X,-17-X, =8
1) Peanmuzanuu metoaoB B Excel (Calc):
- metox ['aycca;
- MaTPUYHBIN MeTO (Yepe3 0OpaTHYI0 MaTpHUILy);
- ¢ ucnosib3oBaHueM cpeactra «l[louck pemenus» win «Pemarensy;

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

2) Peanuzamuu metonos B Mathcad:

- MaTpUYHBIN MeTOI (Yepe3 0OpaTHyI MaTpHUILy);
- C MOMOIIBI0 BcTpoeHHOM GyHKImu Find();

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

3) Pyunoii cuer:

- METOJ] IPOCTOI uTepauuu (caenaTh 3 uTepaluu, onpeieIuTh ¢ KAKOi TOUHOCTBIO HAalIEHO pellieHue
Ha TPEThEM 1l1are);

- MeTof 3eiinens (caenaTb 3 WTepalMM, ONPEAENIUTh C KaKOil TOYHOCTbIO HAWIEHO peLIeHHe Ha
TPETHEM 11are).

Tema «AnnpoxkcuManys U MHTEPNOJAUMSA PYHKIUID»

Toyka 1 | Touka 2 | Toyka 3 | Touka 4 | Touka 5 | Toyka 6 Onpepenuts
3Ha4YeHns B TOYKax
1,5 1,7 2.1 3 3,6 4 1,92 2,5

0,5 2,5 2,2 3 34 3,2

Kycounast uHTEpHONALKMS, CTENEHb TOJMHOMA Ha Y4aCTKe
1-p1ii yyacTok 2-0li y4acTOK ‘ 3-uil y4acTok
2 2 | 1

1) Peanu3zaiust B anextponHom Buze (Calc + Excel, Mathcad):
HUnmepnonsayus (memoo nHeonpedeneHHbIX K03 Puyuenmos u memoo Jlacpamnsica):

B cooTBeTcTBUY C MHIMBUIYaTbHBIMU 3a/IaHUSIMU B (aiine «2023 BapuaHThl  MHTEPIIOJIALIAN

Annpoxcumayust (Memoo HauMeHbUUX K8aOpamos):

JIMHEHAas

napaboiaudeckas

HOJIMHOM 5 CTeNeHH
B Calc nony4nTh K03 PUIIMEHTHI YpaBHEHUH, PEIIMB CHCTEMBI Yepe3 00PaTHYIO MATPHUILY C TOMOIIBIO
¢yukuuii  MINVERSE(), MMULT() (umu MOBP() u MYMHOX() — B Excel). ITocrpouts
IWarpaMMbl ¢ OTOOpaKEHHWEM  HWCXOJHBIX  JAaHHBIX W TPadUKOB  HHTEPIIOJSIMOHHBIX
(anmpoKCUMUPYIOMIHX ) (PYHKITHIHA.
B Excel noctpouts rpaduku ¢ MomMoIus0 HHCTpyMeHTa JIunusa mpenoa, BbIBECTH YpaBHEHUS JTHHUM
TpPEeH/1a Ha IUarpaMMax.

2) PyuHoii cuer.

Tema «Pemenne g pepeHHAIBHBIX YPABHEHH»
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y'—2-y'+y=5-x-¢e" y(0) =-0.9 y'(0) =-0.583 [0; 1]

1) Tpebyemble MeTOABIL:
— MeToj Diliiepa mpocToH,
— MeToj Diliiepa ¢ yCpeaHEHUEM,
— MeToJ Dilsiepa ¢ IEHTPUPOBAHUEM,
—  MeToJ Dilyiepa Mo MnpaBoMy Kparo (C Mpor{Ho3oM Ha Iiar),

2) Peanuzanuu METOA0B B AIEKTPOHHOM BHJE: N=5

- Excel (Calc):
— MeTozbl Dilsiepa (IpocToi, C yCpeAHEHUEM, C LIEHTPUPOBAHUEM, IO IPABOMY Kparo),
— COBMEUICHHBIE TpaduKu

- Mathcad:
— MeToJibl Dinepa (IPoCTOou, ¢ yCpeHEHUEM, C IIEHTPUPOBAHUEM, 10 IPABOMY Kparo),
— wetox Pynre-Kytra (¢ momompio ynkumu rkfixed()),
— pelieHue ¢ MoMoIbio BctpoeHnHoi ¢pynkiuu Odesolve(),
— COBMENICHHE I'Pa(UKOB.

3) Pyunoii cuert:
BemonauTs 3 mara merogamu Jinepa (IpOCThIM, C YCPEAHEHUEM, C IICHTPUPOBAHUEM, IO TPABOMY

Kparo).

Tema «Uuc/ieHHbIE MeTO/bI PellIeHUs ONpeaeIeHHOT0 HHTerpaJja

HuTeppan

ITogsiHTErpasIbHAS KLU
A p Gy WHTErPUPOBAHUS

X

foxs 0:1]

1) Peanuzauu B anekrponsom Buze: Excel (Calc), Mathcad.
Yucno pazouennit n=10.

Haiitu TouHO€ 3HaUE€HME Yepe3 BCTPOCHHBIEC (DYHKITUU:
- o popmyne Hrerorona-JIei6Hu1a, ucmnonb3ys Gpopmyy nepBooOpa3HoOi;
- yepe3 onpeereHHbid uaTerpan (B8 Mathcad);

Bbruucnuth npubakeHHbIE 3HAUYSHHS OTIPEIETICHHOT0 HHTETpaja, UCTIONb3Ys:
- METOJI JIEBBIX MPSIMOYTOJILHUKOB,
- METOJ ITPaBbIX MPSIMOYTOJIBLHUKOB,
- METOJ IEHTPAIBHBIX TPSMOYTOJILHUKOB,
- METOJ TpaIleLui,
- Meros1 CuMIICOHa.

BbruucnuTh ommOKy MHTErPpUPOBAHUS U1 KQXKJI0TO METOA.

2) Pyunoii cuer:  BBIYMCIUTH TOYHOE 3HAUYEHHUE OIPEACIIEHHOIO HHTErpajga M NpUOIMKEHHbIE

3HA4YCHUSI BCEMH 5-10 METOAAMH C YUCIIOM pa30neHuit N=6, orpenemTh OMMOKHA HHTETPUPOBAHHS.
ITocTpouTts rpauku A1 METOJIOB:

- METOJ JIEBBIX IPSIMOYT'OJIbHUKOB,

- METOJ IIPABBIX IPSIMOYT'OJILHUKOB,

- METOJ| LIEHTPAJIBHBIX MPSIMOYTOJIbHUKOB,

- METOJ| TPAIICLIHiA.

Bonpocs! Aj1s1 yCTHOIO onpoca
Tema «YuciaeHHble METOABI PELICHUS HEJUHEHHOI0 YPAaBHEHUA»
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YT0 TaKkoe YUCIECHHBIE METOILI?

Korga npumeHsoT YicieHHbIe METOIbI?

[lepeuncnure BUIbBI YUCIEHHBIX METOIOB.

UTto Takoe yclioBUE HAa CXOJAUMOCTD?

UYTto Takoe yclioBUE Ha TOYHOCTh?

B kakom cinydyae naTepBai orpeska [a, b] umeet xoTs Obl 0uH KOpeHb ypaBHeHus f(X)?
B kakom ciyuyae kopeHb Xo OyJIeT eIMHCTBEHHBIM?

B yem cymnocTh maroBoro Meroa’?

Oxapakrepu3yiiTe METO]] IOJJIOBUHHOT'O JACJICHUSI.

0. Oxapakrepusyiite Mmetoa HproToHa.

1. KakoBo ycinoBue cxogumoctu 1o Merony Herotona?

12. OxapakTepu3yiTe METOJ UTEPALIHi.

13. Kak HaiiTu 5KBUBaJICHTHYIO ()OPMYITy B METO/I€ UTEpALUii?

14. KakoBO yCJIOBHE CXOAMMOCTH B METOJIE UTEPALIHii?

15. Kakoit meron nmeet 6osiee OBICTPYIO CXOIMMOCTh: METO UTepanuii mim meron Herotona?

RRO©oOoNoORWNE

Tema «UucaeHHbIe METOAbI PeIIEHUS] CUCTEMbI JIMHEHHBIX ajire0panvyecKux ypaBHeHHI»

[lepeuncnure npubIMKEHHBIE U TOUHBbIE MeTOIbI pernenus CJIY.

Urto Takoe yclioBHE Ha CXOAUMOCTD?

Uro Takoe yclOBUE Ha TOUHOCTH?

UYro Takoe npsmoii xon meroaa [aycca?

Uro Takoe obpaTHbIi Xoa meTonaa ["aycca?

Kakoe ycnoBue cxoiuMOCTH B METO/1€ IPOCTON UTepaun’?

Kakoe ycnoBue cxoaumocTtu B Meroze 3enaens?

Kaxkue 3HaueHus1 MOKHO 3a7]aTh B KQU€CTBE HaYaJIbHbBIX 3HAUCHHH J1JI1 UTEPALIMOHHBIX METOJIOB?

Kakoe ycnoBue 10J5KHO BBITTOTHUTHCS, YTOOBI 3aKOHYMIICS UTEPAIIMOHHBIN mpoiiecc?

0. Yro HeoOXomuMo caenaTh JUIsl JOCTHKCHHS BBITIOJTHHUMOCTH PaBEHCTB CHUCTEMBI C OOJBIICH
TOYHOCTBIO?

11. OcHoBHas uaes METO/1a UTEPALIUAMA.

12. OcHoBHas uaes MeToaa 3eiimens.

13. Kaxkoit meToa urepanmii nin 3eiaens JOCTUTAeT 3aJaHHYI0 TOYHOCTh ObICTpee U moueMy?

14. Otnuvaercs 1M BHIYHUCIICHUE X1 B METOJIE UTEpaIuii U MeTo e 3eraens?

15. Kak HaiiTi ommOKy BBIYMCIEHUN B UTEPALlMOHHBIX METO/1axX?

ROoo~NoOR~WNE

Tema «UucaeHHbIe METOABI PeLICHNS] 32241 ANMPOKCUMALMU»

[Tonsatue untepnonsuuu. IloHsaTHE anMpPOKCUMAITUH.

JIi1st KakuX 1enel CIoJIb3YIOTCS 3ajaul anpoOKCUMAaIun?

Merton HeolpeaeeHHbIX KO PHUIIMEHTOB.

MeTtox HauMEHBIINX KBA/IPATOB.

B yem cyTps unTEpnonAIUu?

B yem cyTh annpokcumanuu?

Kak nmocTpouTh anmpoKCUMUPYIOLILYIO (MHTEpIoaupyoilyo) pyHkuuto B MS Excel?

OOBSACHUTH IPUHIIMIT BBIUMCIEHHUH 110 METOAY HEOIPEAEICHHBIX KO3 PUIIMEHTOB.

OOBSACHUTH NPUHIMI BEIYUCIICHUH 110 METOly HAMMEHBIIINX KBaJIpaToB.

0. Kakue anmpokcumupyromue (QyHKIHA MOXHO IIOCTPOHUTH Yepe3 OIpPEeIEHHOE KOJIUYECTBO

TOYEK?

11. Kakue unTeprnonupyroume GyHKIMH MOXHO TOCTPOUTH Yepe3 ONpeiesIEeHHOE KOJIMYECTBO TOUEK?

12. Kak OIIeHUTh KOPPEKTHOCTh MOJYYEHHOTO OTBETa MNpPU pELICHUH 3aJauyd amfpoKCUMAIU
(uaTepnonsAumn)?

13. 3anucare ypaBHeHHs Ui pacuy€ra Kod(p(UIMEHTOB MoiuHOMa. M300pa3uTh Ha Trpaduke
3aJJaHHbIC TOYKU ¥ rpaduK almpOKCHMHUPYIOMIETO OJTHMHOMA.

14. TlocraHoBKa 3ajjauM anmpoKCUMAalMKU NOJAMHOMOM M crenenu (yHKUMH, 3aJaHHOW TaOmUIeH
koopauHaT N Touek (N>2) wmerogom Haumenbmux kBagpatoB (MHK). I'paduueckas
WILTIOCTPALHSL.

RO NoOOT~WNE
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15.
16.
17.

18.
19.
20.

Kak 3anuceiBaeTcsi cyMma KBaapaToB OTKJIOHEHUN MTPUOIMKEHHON (QYHKIIMU OT 3aJJaHHBIX TOYEK?
W3 kakoro ycioBusi UITyTCsi KO3 (GUIIMEHTH alPOKCUMHUPYIOIIEH IpsMOii?

3anumImMTe CUCTEMY JIBYX JIMHEHHBIX YPaBHEHUM B CKAIAPHON W MaTPUIHO-BEKTOPHOU dopme s
HaXOXJICHUA JBYX KO3()(PUIMEHTOB anmpOKCUMUPYIOUIEH MPsIMOH IO METOAY HAMMEHBIINX
kBaaparoB (MHK) npu 3agannbix koopauaarax N touek (N>2).

JloJDKHBI 11 OBITH paBHBI () 3HAUEHUS OMMOOK alPOKCHMAIIUHU?

JlomkHbl 11 ObITH paBHBI () 3HaYEHUS OIIMOOK UHTEPIOIALUN?

MoryT 51 3Ha4€HHs OIHUOOK aPOKCHMALUU UMETh OJMHAKOBBIC 3HAKN?

Tema «HucjieHHbIE MeTOAbI pellleHUs] 00LIKHOBEHHOTO AU depeHIIUATIBLHOT0 YPABHEHU»

RRO©oo NGO WNE

0.
1.
12.
13.
14.
15.

Uro Takoe muddhepeHransLHoe ypaBHeHNE?
Uro Ha3bIBaOT NOpsSAKOM AuddepeHInaabHOr0 ypaBHEHUS?
Kakue Buap! nuddepeHaabHbIX ypaBHeHUN ObIBAOT?
Uro Takoe 00bIKHOBEHHOE AU(depeHIInanbHoe ypaBHEHNE?
Yro Takoe 3anavya Komm?
Uto ciyxut orBeToM npu pemennu O/[Y ananutuaecku?
UYro ciyxut orBeToM npu pemeHuu OJY uncineHno?
Kak cnenars uncnennoe pemenue audepeHnnaibHoro ypaBHeHus TouHee?
[lepeuncnure oCHOBHbIE YUCIIEHHbIE MeTO1bI perienust O/Y.
B uewm 3akmrouaercs meroa Ditnepa npocToi?
B uem 3akmtouaercst Mmeroa Ditiepa ¢ IEHTPUPOBAHUEM?
B yewm 3akmiouaercs Meton Didnepa ¢ ycperHeHuem?
B uem 3akmouaercst meron Pynre-Kyrra?
Kak npuectu ucxoanoe OJ1Y x Buny, NOAXOAIMIEMY AJISl PELUICHHS YNCICHHBIMU METOAaMu?
Kakue Berpoennsie pynkuun MathCad npexycmotpenst st pemenns OJ1Y?

Tema «YucjaeHHbIEe METOAbI PEICHUA ONPEACJTCHHOI0 HHTErpajga»

1.
2.
3.

OOt TPUHLIKIT YUCTICHHOTO HHTETPUPOBAHUS.
Kak craButcs 3a/1a4a Y4MCICHHOTO HHTETPUPOBAHHUS?
BoiBon  dopmynbsl  myis BBIYMCICHHUS  ONPENEJICHHOIO  WHTErpaia  METOAOM  JIEBBIX
MPSIMOYTOJIBHHKOB.
BeiBon  Qopmynel s BBIYMCIEHHS — ONPENEICHHOTO  HWHTErpajia  METOJIOM  IPaBbIX
MPSIMOYTOJIbHHKOB.
BeiBon Qopmynel ans BBIYMCICHHS ONPEACNEHHOTO HMHTErpajla METOJOM IIEHTPaTbHbBIX
MPSIMOYT OJIbHHKOB.
BriBoa hopmyIibl A1t BEIUKMCICHHSI ONIPEEICHHOTO HHTETpalia METO0M TPaIelui.
Kak BBIMUCIIATE OTpeIeIIEHHBI WHTETPAI METOJIOM JIEBBIX MTPSIMOYTOJIBHUKOB?
Kak BeIMUCIUTD OMpeieleHHbI HHTErPal METOIOM MPABIX MPSIMOYTOJILHUKOB?
Kak BBIMUCIHATE ONpeeIEHHBI HHTETPAJI METOJIOM IIEHTPATBHBIX MTPSIMOYTOJIBHUKOB?
Kak BBIMUCIUTD OMpe/ieleHHbI HHTErpal METOI0M Tpaneuii?
Kaxk Berariciuth ornpezeneHHbi uHTErpai MmetoioM napabdon (Cumriicona)?
Kak cnenats uncrneHHoe 3HaueHHEe MHTerpajia TouHee?
Kak BBIYHCIUTL ONPEICIICHHBI WHTETpaJl METOIOM JIEBBIX NPSIMOYTOJBHUKOB C 3aJIaHHOM
TOYHOCTBIO?
Kak BBIMMCINTE OINpeAeiCHHBIH HHTErpal METOJOM IPABBIX IMPSIMOYTOJLHUKOB C 3a/IaHHOM
TOYHOCTBIO?
Kak BBIYHCTUTE ONMpeeICHHBIA HHTETPAT METOIOM IIEHTPATBHBIX MPSIMOYTOJIEHUKOB C 33JJaHHON
TOYHOCTBIO?

IIpuMepHbIe 3a1aHus 1/l CAMOCTOSITEJILHBIX PadoT

Tema «UuciaeHHble METOABI PELICHUS HEJMHEHHOI0 YPABHEHH D)
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Pemnith HenMmMHEHHOE YypaBHEHHE 4x*-5x-21=0 Ha uHTEepBase oT 2,1 10 4,1. OnpenenuTs MaroBsIM
METOAOM C YHCJIOM pazOMeHMi n=5 WHTEepBal M30JSIIHUUA KOPHSA, ONPENENUTh KOPEHb METOJ0M
Hgerorona ¢ tounoctero £=0,01.

Tema «UuncjaeHHbIe METOAbI PelIEHUS CUCTEMbI JIMHEHHBIX aJIredpanyeckux ypaBHeHH i)
Pemmtes cucremy JIMHEHHBIX  ypaBHEHH 6X, — 2X, — Xy = —3

METOJIOM IPOCTON UTEPALUH.
Bpyunyto HaiiTu 3 urepauuu.
[Monyuurs pemenne B Excel (Calc) ¢ X —2X, +5%; =4
MIOMOIIBI0 0OPaTHON MaTPHUIIBI.

3%, —9X, + 2%, =4

Tema «HUucjieHHbIE MEeTOAbI PelIEHUS 3aJa49H ANNPOKCUM AU
ATNIPOKCUMHUPOBATH TAOIUYHO 33JaHHYIO (DYHKIIHIO TIOJIMHOMOM 2 CTETICHH.
x1 X2 x3 yl y2 y3
1 3 5 -4 -2 3

Tema «YucjaeHHble MeTOAbI pellleHUsI 00bIKHOBEHHOTO TU(PPepeHIuaATbHOT0 YPABHEHUM
Pemmute  muddepeHunanbHoe  ypaBHEHHE  MOAU(DUIIMPOBAHHBIM ~ METOJAOM  Diilepa ¢
LIEHTPUPOBAHHUEM.

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

Tema «UuncaeHHbIe METO/AbI PeLICHUS ONPEAEJIEHHOT0 HHTErpaja
Brruucnure onpeneneHHblii HHTETpaJl METOIOM JIEBBIX MPSMOYroJbHUKOB. CpaBHHUTE pe3ybTaT

CO 3Ha4Y€HUeM, oJy4eHHbIM 10 (hopmyie Herorona-JleloHuna.
0,5

_f(x2+2)dx n=4

01

11.2. Ouenounnie MaTepuabl 1 NPOBEAEHHS MPOMEKYTOUHON aATTeCTALAH

@dopma TpOBENEHUS MPOMEKYTOYHON aTTECTallMd MO AWCHUIUIMHE: JK3aMeHbl B 1 u 2
CeMecTpax.

OreHka BBICTABISIETCS O pe3yabTaTaM HaKOMUTEIbHOTO peTuHra. /st cTyieHToB,
BBITIOJIHMBIINX BCE TPEOOBAHUS TPOTpaMMBbl, U HaOpaBIux Oosiee S0 6aioB 3a TEKyIIyo paboTy
3a4eT W SK3aMEH MPOBOIUTCS B OpME KOMITBIOTEPHOTO TECTUPOBAHMUS.

YcTHO-IHCHEMEHHAS (i)opMa II0 3K3aMCHAIIlMOHHBIM omeram npeamojgaracrcsa, Kak IpaBUIIo,
JUIS CJJa4d aKaJeMUYeCKON 3a/I0KEHHOCTH.

Ilepeyenns BOnpocoB U 3aaHui 1Jis1 NOATOTOBKH K 3aueTy (1 cemecTp):
1. Anropurm. CoiicTBa aniroputma. Busipl anropurmos.
2. TlpencraBnenue anropurMma B popme 610K-cxembl. Bussl 6110K0B.
3. Crpykrypa mporpamMmbl Ha s3bike mporpammupoBanust C++.  Tlogkmrouaembie
OMOIHOTEKH.
Tunbl nanabix B C++.
Apudmeruueckue onepatopsl B C++.
Jlornueckwue onepatopsl B C++.
BBoj / BEIBOJ JaHHBIX Ha skpaH B C++.
CrangapTHble MaTeMaTHUecKie (QYHKLINHU S3bIKa TporpaMMupoBanus C++.

O No Ok
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.
26.
27.

28.

29.

30.

31.
32.
33.
34.
35.

36.

Peanuzamnusi pa3BeTBISAIONIEIOCS alropuTMa B IporpamMme M Osnok-cxeme. [lonHas u
HernoJiHasi opMa BETBICHHUS.
BrnosxeHHbIe BETBIEHUS: peann3alus B IporpaMme U OJI0K-cxeme, pumep.
Hcrnonb30BaHUE CIOXKHBIX JIOTHYECKUX BBIPAKEHUNM BMECTO CTPYKTYPBI BIIOKEHHBIX
OIIepaToOpOB.
[Touck MuHEMyMa (MakcUMyMa) U3 HECKOJIBKHX 3HaueHHUH. Peanuzanus B Giok-cxeme H
mporpamme.
[MKIMYeCKui anropuT™: NOHATHUE, BUBL.
Omneparopsl ukI0B B C++.
bnok-cxema 1ByMepHOro IUKJIA C IPEAYCIOBUEM (C ITOCTYCIOBUEM).
Peanuzanus B mporpamme AByMEPHOIO LIUKJIA C MPEAYCIOBUEM (C IOCTYCIOBUEM).
[IpyHUMIIBI ~ HAXOXIEHUS  CYMMBbI,  [POU3BEACHUS,  KOJIMYECTBA,  CPETHETO
apuMETHYECKOTO 3HAYCHUS, HAUMEHBIIET0, HAWOONBIIET0 3HAYCHUS (YHKIUU B
tabnuue. Peanusanus B mporpamMMe u 06J10K-cXeMe.
Opnnomepubiii MaccuB. [lonstue. OObsiBieHHEe B mporpamMmMe Ha sizbike C++. CrocoOsr
3aJJaHUsl OTHOMEPHOTO MaCcCHUBa.
3agaHue 0JJHOMEPHOI'0 MAacCHBa C KJIaBUATYpPHI (B IporpamMmme, o Gopmyiie): peaan3amnus
B OJIOK-CXEMe U Iporpamme.
BrIBO/T 0OTHOMEPHOTO MaccHBa B CTPOKY (B CTOJIOCII).
[lpyHIMIBI ~ HAXOXKIEHUS  CYMMBbI,  NPOU3BEACHMS,  KOJHYECTBA,  CPEIHEro
apu(METUYECKOr0 3HA4YEHUs DIJIEMEHTOB OJHOMEPHOr0 MaccuBa. Peanuzauus B
nporpaMmme u 0J0K-cxeMme.
[IpuHIMIIBI ~ HAXOXXJEHUS  HAMMEHBIIETO, HaWOOJIBIIETO  3HAYEHHUS  DJIEMEHTOB
OJIHOMEpPHOTO MaccuBa. Peanu3amus B mporpamme u OJI0K-CXeMe.
[IpuHIMIIBIT ~ HAXOXJEHUS  CYMMBI,  IPOM3BEIEHUS,  KOJIMYECTBA,  CPETHEro
apu(METUYECKOTO 3HAYEHHUS HIIEMEHTOB OJHOMEPHOI'O MAaCCUBA, YIOBIETBOPSIOIINX
ycioButo. Peanusanus B nporpamme U 0JI0K-CXEME.
[IpyHIMIBI ~ HAXOXKIEHUS  HAUMEHbBINEro, HAWOONbIIEr0o  3HAYEHUS  DIIEMEHTOB
OJIHOMEPHOTO MacCHBa, YAOBJIETBOPSIOMIUX YCIOBHUIO. Peanu3anus B mporpamMme u OJI0K-
cXeMme.
Kak momeHsTh MecTaMu 3J1€MEHTHI OJJHOMEPHOTO MaccuBa’?
Kaxk 3aMeHUTh 37IEMEHTHI Ha Ipyrue 3Ha4eHUs?
HBymepnsbiii maccuB. [lonstue. O0bsBieHne B mporpamme Ha sizbike C++. CrocoOb
3a/1aHUs IBYMEPHOI'O MacCHBa.
VYcnoBue a1 BHIOOpa HYKHBIX AJIEMEHTOB MATPHUIIBL:

— Ha IVIaBHOMW JAMaroHalu;

— BBIIIE IJIaBHOM JAMaroHaiu;

— HWXKE TJIaBHOU JWaroHaju,

— Ha noOOYHON JUaroHalIy;

— BBIIIE NOOOYHON JUaroHalu;

—  HIKe T000YHOM IUaroHaIu.
[IpuHIMIIBI ~ HAXOXJEHWUS  CYMMBbI,  IPOM3BEIEHUS,  KOJIMYECTBA,  CPETHErO
apuMEeTHUYECKOTO 3HAYCHHs] DJIEMEHTOB JIBYMEPHOTO MAacCHBa, YAOBIETBOPSIOIIUX
ycioButo. Peanusaius B mporpamme U GJI0K-CXeMe.
[TpuHIMITBI HAXO0XICHUS HAUMEHBIIET0, HAaHOOJIBIIIET0 3HAUYEHUS YJIEMEHTOB JBYMEPHOTO
MaccHBa, YAOBIETBOPAIOIINX YCIOBUIO. Peanu3zamnus B mporpamme 1 OJ0K-CXeMe.
Kak nmomeHsTh MecTaMu J1Ba 3JI€EMEHTA MaTPUIIbI?
Kax 3aMeHUTh 3JIEMEHTBI MaCCUBA HA JPYrUe 3HAYEHUA?
Kak moMeHsTh MecTaMu CTPOKH (CTOJIOIIBI) MATPHIIBI.
Co3zanrie HOBOTO OJHOMEPHOTO MAacCHBa U3 MUHUMAJIBHBIX 2JIEMEHTOB CTPOK MATPHIIHI.
. Co3nanrie HOBOTO OJHOMEPHOTO MacCHBa W3 MaKCHUMAIIbHBIX JJIEMEHTOB CTOJOIIOB
MaTpPHIIbI.
Co3anure HOBOro OJJHOMEPHOI'O MAacCHBa U3 CYMM 3HAYEHUM JIEMEHTOB CTPOK MATPHULIBI.
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37. Co3manrie HOBOTO OJHOMEPHOTO MacCHBa W3 TMPOM3BEACHWA 3HAYEHUU DSJIEMEHTOB
CTOJIOIIOB MATPUIIBL.

38. BbIBOJ pe3ybTaToOB MpOrpamMMBbl B (haid.

39. Urenne naHHbIX U3 daiiia.

40. Co3gaHue 1 UCIOJIb30BaHUE MOJIb30BaTENIbCKUX (QYHKIUH B CH++.

IIpumepsl 32124 1J151 HOATOTOBKH K 3a4eTy N0 HHGOpMaTHKe:

Cocmaeums 0J10K-cXeMbl U RPOZPAMMBL K 08YM 3A0aUaM.

3agaua 1.

Ioscnenue. Ymemo evinoasHums 6e3 Komnviomepa (épyumyio): [na mabauyvl 3HaueHul 3anoaHUms
cmonbywl x, Y, 015 gpyuxyuu Z(X,Y) 6 Kaxcoou cmpoke Hanucams Gopmyiy, no KOmopou 6blNOIHIIOMCS
8bIYUCTEHUS, C NOOCMAHOBKOU YUCTOBbIX 3HAYEHU.

(xv) sin?y, ecu X+y<3
z(x,y) =
2
N >
1. Beiuucnuth Tabnumy — 3HaYeHWH — QyHKIHMH Y ecm X+Yy=23
nipu 0.2<X<1 ¢ marom 0.5; 2<y<6 ¢ marom 1.7.
Haiitu cymmy 3Hauenuid pyukimm z(X,y) >1.

2"V ecu  Xy<-5
z2(x,y)={x*cos’y, ecmu —5<xy<0
. e, eciu xy=0
2. Bpruucnuth Tabnuiy 3HaYeHUH (QYHKIIUU

ipu -2<x<0,5 ¢ marom 2.5; 1,5<y<3,9 ¢ marom 1,2.
Haiitn MUHMMAJIbHOE TTOJIOKHUTENbHOE 3HaYCHNE QyHKIUHU Z(X,Y).

3agava 2 (Ha OTHOMEPHBbIH WJIM IBYyMEPHBIi MacCHB).
1. 3amate onHoMmepHBIM MaccuB u3 10 sneMeHTOB ciydyaiiHeIM oOpa3zom. Haiitu cymmy
MaKCUMaJIbHOTO M MHMHHMAJIBHOTO 3JIEMEHTAa MaccuBa. BbIBeCTH pe3ysibTaT MU MAacCUB Ha
9KpaH.

2. Maccus ' ' N 3ajaTh B mporpamme. HaliTu  MHHMMaIbHBIN
MMOJIOKUTENBHBIA 2JIEMEHT TMOJ ITOO0YHOM AuaroHaibio. IToMeHIT, MecTaMH HaiaeHHBIN
3JIEMEHT C MOCIICTHUM DJIEMSHTOM MAacCHBA.

Wcxonublii 1 M”3BMEHEHHBI MACCUBBI, HAJIEHHOE 3HAYE€HNs MUHUMYMa BBIBECTH Ha SKpPaH.

IIpumep 6maera (I cemectp)

MMWHOBPHAYKHN POCCHUHA
(denepajbHOE rocyIapcTBEHHOE OIOI2KeTHOE 00pa30BaTe/bHOE yUpeKIeHHe
BbICIIIEr0 00pPa3oBaHUsA
«Hmuxeropoackuii rocy1apcTBeHHbIH TeXHMYECKU YHUBEPCUTET
uMm. P.E. Anexceea» (HI'TY)

Kagenpa «ITPUKJIAJJTHAS MATEMATHKA»
Jucuummaa «<MHO®OPMATUKA»

BUJIET Ne_2

1. Beruucnuts Tabnuny ¢pyakuun U

yn=1; yk=17; xn=0.1; xk=1;;
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CocraButh OJI0K — CXeMy M HamucaTh mporpammy Ha si3bike CH.

2. Jlana matpuna A(4,4)

a) HaliTu MakcuManbHBI 3JIEMEHT CPEIU OTPHULATEIbHBIX 3JIEMEHTOB MAaTpPHIIbI,
PacIoyIoKEHHBIX HaJl TOOOYHOMN AMaroHalbIo.

0) MOICYNTATH CYMMY JIJISI DJIEMEHTOB 3-TO CTOJ0MA 10 hopMyse: .
CocraBuTh 0JIOK — CXeMy M HamMcaTh nporpammy Ha si3bike CH.

3. YeM oTamnyaeTcs pa3BETBISIIOIIMICS aIrOPUTM OT JIUHEHUHOI0?

OK3aMeHaTop 3aB. Kad.
npod. Kypkun A.A.

Il cemectp
[lepeueHs BOIpOCOB U 33JJaHU ISl HOJATOTOBKH K SK3aMEHY
1. PemieHue HENMHEWHBIX ypaBHEHUH.
a. OmnpeneneHre MHTEpBaja U30JSLUU KOPHS 1IarOBbIM METOJOM.
b. Meroa OJOBUHHOTO JCICHHUS.
c. Metoxn HreroroHa.
d. Mertoxa npocToii UTEpaIHH.
e. Meron xopa.
2. Pemenwue cucteM JIMHEHHBIX YPaBHCHUM.
Meron I'aycca.
Meroa npocToil urepanuu.
Merton 3etigens.
Marpuunsriii metoz (B Calc, Mathcad).
ITouck pemennii / Pemarens.
3. AnmpokcuManus U UHTSPIOJISIIHNS.
a. AnmpokcuManusa. MeToa HauMEeHbIINX KBaJpaToB.
b. Wurepnomnsuus. Meroa HeonpeaeaeHHbIX K03 duimentoB. Metos Jlarpamka.
4. YucneHHOE UHTETPUPOBAHUE.
a. MeTo/ 1€BBIX MPSMOYTOJIHHUKOB.
b. MeToxa npaBsIX MPSIMOYTOIBHUKOB.
C. MeTox eHTpaNTBHBIX MPSIMOYTOJIBLHUKOB.
d. Meron Tpanenuii.
e. Meton Cumrncona (mapadoi).
5. YwucneHHsle MeTOABI petieHUs nuddepeHnanbHbIX YpaBHEHUH.
Meron Diinepa.
Monudukarus meroaa Diinepa ¢ IEHTPUPOBAHUEM.
Moaudukarus Mmetona dityiepa ¢ ycpeaJHEHUEM.
Mopaudukarus MeToaa Ditiepa 1o mpaBoMy Kparo.
B matkan Odesolve.

®o0 o

®oo0 o

HpI/IMC PHBIC 3a/1a4Y1 K 9K3aMCHY.

[1.2,2.4].

2
Haiiti npubmimkennoe pemenne ypapaenns X —9X+6=0 ya orpeske

ONPEAEIUTD IIarOBbIM METOJOM MHTEPBAJI JJIs TOMCKA KOPHS C I1aroM h=0.3,
YTOUYHHUTH 3Ha4eHHE KOpHA ¢ ToUHOCTHIO 0.01 Mmerogom HeroToHa.

[1.2,2.4].

2
Haiiti npubmmkennoe pemenue ypasaenns X —9X+6=0 ya orpeske
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OIPENIENIUTh IIarOBbIM METO0M MHTEpPBAJ Ul IOUCKA KOPHS C LIaroM h=0.3,
BbInmonHUTE 111 YyTOYHEHUS KOpHA 3 HTEpalud METOAOM IIOJOBUHHOIO JIEJIEHUS.
OnpenenuTh, ¢ KAKOH TOYHOCTBIO MTOJIYUEHO PEIICHHUE Ha MOCIEIHEN UTEPALINH.

Pemmth cucremy JMHEWHBIX YpaBHEHHM
METOJIOM IIPOCTON UTEPALUU.

PemmTth cucrtemMy JMHEWHBIX YpaBHEHHM
METOJIOM 3eiiens.

Pemnts cucreMy JIMHEHHBIX YpaBHEHUU
MetojioM ["aycca.

Pemnts cucremy NMHEHMHBIX YPaBHEHHUU B
Mathcad (Excel) wmeromom obGparHoOi
MaTpPHULIBL.

—TX + X, +3%X; =3
2X, — X, +3%X; =2
— X —2X, +6X; = -3

WuTeprionupoBarh TaOIMYHO 33JaHHYIO
¢ynkuuioo  monmMHOMamMu | cremeHH
MeroaoM Jlarpanxa.

WuTeprionupoBarh Ta0MMYHO 3aJaHHYIO
(GYHKIINIO, UCTIONB3YS BCE TOYKH, METOJIOM
HEOTPEACICHHBIX KO3 PHUITMCHTOB.

ANIpOKCUMHUPOBATh TAOIMYHO 3aJlaHHYIO
(YHKIMIO TOJUHOMOM | cTeneHu.

10.

ANNpOKCUMHUPOBATh TaOIMYHO 3aJaHHYIO
(YHKIMIO IOJJMHOMOM 2 CTEHEHH.

vl

i
Ll

%l %l

o}
[ ]
o
Ll

b [

11.

Breraucnute OHpeI[eJ'IeHHHﬁ HUHTCrpajl MCTOAOM HCHTPAJIbHBIX IIPAMOYTOJBHUKOB.

3
I(Sx—l)dx n=4
1

12.

Breraucnute OHpe,Z[eJICHHLIﬁ HHTCIrpall
3

jex—ndx n=4

1

MCTOAOM JICBBIX IpsAMOYT'OJIbBHUKOB.

13.

Brrauciure ONpeAEeICHHbBIN HAHTErpan METOJ0M

3
I(Sx—l)dx n=4
1

Tpaneuuu.

14.

Pemmute auddepenimanbHoe ypaBHEHUE
METOI0M Dilsiepa.

15.

Pemute guddepeHunanbHoe ypaBHEHUE
MOIM(UIIMPOBAHHBIM METOJIOM Diinepa
110 TPaBOMY Kparo.

16.

Pemutes muddepenunanbHoe ypaBHEHHE
MOJIUGHUIMPOBAHHBIM METOIOM Jiiepa ¢
LIEHTPUPOBAHUEM.

y"+y'+2x=0
[0;0.5]
y(0)=0
y'(0)=1
n=5

IIpumep Omera (2 cemectp)

MHWHOBPHAYKHU POCCHUHN
(enepanbHoe rocyrapcTrBeHHoe 0101KeTHOE 00pa3oBaTeIbHOE YUpe:KaeHue
BBICIIIET0 00pa30BaHMA
«Huzkeropoackuii rocyiapcTBeHHbI TEXHUYECKUH YHUBEPCUTET
um. P.E. AnexceeBa» (HI'TY)

Kadenpa «ITPUKJIAJJHASI MATEMATHUKA>»
Jucunminaa <MH®OPMATHUKA»
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BWJIET Ne 4

1. Peutnts HenuHeHHOE ypaBHeHne 2X°-9Xx+4=0 Ha nHTepBane ot 2 10 5 ¢ marom 0,3
METOOM JieiieHus oTpeska rmomnosiam. £€=0,01
2. Pemiuth cUCTEMY JIMHEUHBIX YPABHEHUI

—6X1 +2Xp +3X3 =1

3%y —8Xp +2X3 =3

— X1 —3Xp +6X3 =2

MeTo oM npocroit urepanuu. E=0,001.

3. MnTeprionupoBath TaOIWYHO 3aJaHHYIO (DYHKIIHUIO TOTMHOMOM | cTeneHwu.

X1 X2 X3 Y1 Y2 Y3
-4 -2 0 -1 1 -2

4. Haiitu pemenue nuddepeHuaibHoro ypaBHEHNS IPOCTBIM METOIoM Diiepa. N=2.

L+ x3)y"+(y)*+1=0 y(0)=1 | y'(0)=0 [0;0.5]

5. BeiBoa (hopMyIibI 7151 BEIYUCIICHHS OTIPEICTICHHOTO HHTETPajia METOJOM Tpaneuii

3as. kageoporii Ixzamenamop
mpod. A.A. Kypkun
« » 20 r.

TecThl 1JIsI HTOTOBOI0 TECTUPOBAHUSA (IPUMeEPHI)

| cemecTp
Ne Bomnpoc
1. Jau maccuB A=[ 10; 0,1; 2; 4 ]
Brrunciurs
a
H L
A
i=0 !
2. B pesynbrare BbINOIHEHUS IPOTPaMMBbI
x=1;
while (x<=3)
X=xX+1;
cout<<’x="<<x<<endl,;
BBIOCPUTE BApUAHT, KOTOPHIN BBl YBUJIMTE HA DKPAHE
3. 3a/iaHa Moab30BaTeIbCKas PYHKIIUS
double Z(double a, double b)
{return 10*a+100*b;}
[Ipu BBI30BE 3TOH (PYHKIIMK B OCHOBHOM Iporpamme
U=Z(x,5) xakoe 3HaueHue npumet U, ecau X=10, y =2
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Il cemecTp

Bomnpoc

OtBer

[Ipu McroNIP30BaHUN MIATOBOTO METOJA MPH PEIICHUHN
HEJIMHEITHOTO YpaBHEHHS Pe3yIbTaTOM SBIISETCS:

YTOYHEHHBIN coIepXKalui  KOpPEHb
YpaBHEHUS

JIBa KOPHsI ypaBHEHHS, BXOJSIIHE B 3TOT HHTEPBAI
rpaduk ¢ynkumu F(X), KoTOpas CTOMUT B JICBOH
YacTH ypaBHEHUS

OJIMH KOPEHb YPaBHEHUsI, MOJYYEHHBIH C 3aaHHOM
TOYHOCTBIO

3HaueHus QyHKun F(X) ¢ pasHBIME 3HAKAMA

HHTEpBAI,

Bribepure MeTOABI YTOYHEHHS KOpPHS HEIWHEHHOTO
YpaBHEHHUSL:

metoa HeroTtoHa

meron CuMmIicona

IIarOBBIH METOJ

METO/I TIOJIOBUHHOT'O JCICHUS
METOJl IPOCTON UTEpaLUU

UreparionHbie  (GOPMYNIBI  PEHICHHS  CHCTEMBI
JIMHENHBIX YpaBHEHUN KaKOTO METOJa MPEICTaBICHBI
HIDKE?

by — (@ +a;x; + a,xy)

I+1
Xy

Gy

I+1 L L
it = by — (g%, tasgx; + azx, )

Ozn

I+1 I+1 L
it = by — (agxy"" tagx;"" + ag,x,)
L=

O3z

I+1 1+1 I+1
x|-+L_b4_':ﬂ4L-rL tapxy tagxy )
L=

g

e Merona Diinepa

meTtojaa Herotona

METO0/1a POCTOM UTEpaLUU
merona Pynre — Kyrra
MeToza 3euens

TumnoBbie 3amanusi s J1aOOPAaTOPHBIX padoT,

KOHTPOJIbHBIE 3aJaHusi, BONPOCHI I YCTHOIO
(MMCBEMEHHOT0) OIpOca WM MHbIE MaTepUaibl, HEOOXOIUMbIE Ul OLEHKH 3HAaHUM, YMEHH, HaBBIKOB
U (WIM) OMbITa B XOJI€ TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH W JUIsl IMPOMEXKYTOUHOH aTTecTaluuu
pa3menieHsl B OaHKe BOINPOCOB JaHHOTO Kypca aucuuiuiuHbel «MHpopmaTtuka» Ha Kadeape
«[Ipuknannas matematukay» aya. 1204 no angpecy H.Hosropon, yin. Mununa, 24.

B Xxome mnoOAroTOBKM K MPOMEXYTOYHOW aTTecTallid OO0Yy4arolUMCs IpeaoCTaBiIsIeTcs
BO3MO>XHOCTh IIPOMTH TE€CT caMONpOBEpKHU. TecT Juisi caMONpOBEPKU MO AMCLUUIIIMHE pa3MeEIleH B
CHO eLearning Server 4G OQUOC HI'TY B cB0O0OOIHOM U1l CTYAEHTOB JJOCTYIIE.
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