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1. IEJH 1 3AIAYA OCBOEHUSI TUCHUTIIVHBI

1.1. Heanto (measiMu) 0CBOEHHsI JUCHHUILIMHBI SIBJISIETCS

—  o0ydeHHe HCIOJIb30BAaHUIO, OOOOIICHUIO M aHATM3y WHGOPMALMU Ui PELICHUS
npodeccHOHAIbHBIX 3a/ad,

—  O3HaKOMJICHHE C OCHOBAaMH COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTHH,
TEHICHIMSIMH UX Pa3BUTHA,

— o0ydeHue MpUHLUIAM IOCTPOEHHUS HHMOPMALMOHHBIX MOJENEH, MPOBEACHUIO
aHaJM3a MOJIY4YEHHBIX Pe3yIbTaToB,

—  NpHOOpeTeHrEe HABBIKOB AITOPUTMU3ALNU U IPOTPAMMHUPOBAHMS B MATEMAaTHUECKUX
MaKeTax,

—  O03HaKOMJIEHHE C OCHOBHBIMHM MH()OPMAIMOHHBIMU TEXHOJOTHAMM, HEOOXOAUMBIMU
JUIs  pelleHus Npo(ecCHOHANbHBIX 3aJad, H3yuyeHHEe METOJ0B M CIIOCO0OB
MOJIyYEHHUs1, XPaHEHUS U IepepadOTK HHPOPMALUU

—  INPUMEHEHHE COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOIMH U KOMIIBIOTEPHON
TEXHUKHU B IPOPECCHOHATBHOMN NesTETbHOCTH.

B Kypce wu3ydaroTCsi OCHOBHBIE TEPMHUHBI W TOHATUS WH(POPMATHUKH, TEXHHUYECKHE H
IIpOrpaMMHBIE CpE/ICTBA peanu3aluy HHPOPMALMOHHBIX IPOLECCOB, XpaHEHHEe MU 00paboTka
TEKCTOBOH W 4YHCJIOBOW HH(OpMAIuK, MOHATHE WHPOPMAIMOHHON TEXHOJOTUH, TPHUHIIUIIBI
JITOPUTMU3ALUH U IPOrPAMMUPOBAHMs, OpraHu3aius 0a3 JaHHBIX, METObI 3aILUThI HHPOPMALIUU

1.2. 3anauu ocBOEHHUS TUCHMILIMHBI (MOIYJI):

[OJlydYeHHE M HCIOJb30BAHUE HABBIKOB PAa0OThl C TEXHUYECKMMU M IPOrpaMMHBIMU
CpeAcTBaMHU JUIsl peaju3alud WH(QOPMAMOHHBIX IPOLECCOB, TOIYY€HHE HABBIKOB 00Pa0OTKU
TEKCTOBOM M 4YMCIOBOM MH(OpPMAalMM, HABBIKOB HCIIOJIBb30BAaHUE MATEeMaTHYECKUX IAKETOB IS
aHauM3a OKCIEPUMEHTAJIBHBIX U HCCIEIOBATEIIbCKAX JaHHBIX, 3HAHUE IIPABOBBIX AaCIEKTOB
UCIOJIb30BAaHUS IPOTPAMMHBIX CPEJCTB U METO/OB 3aIIUTHI HHPOPMALIUH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI

VYuyebnas nucuumianHa «MHpopMaTiKay BKIIOYEHA B 00s3aTEeIbHBIN NepedyeHb AUCLUUILUINH
00s13aTeNIbHOM 4YacTH 00pa30BATENBbHOM IPOrpaMMbl BHE 3aBUCHUMOCTH OT €€ HAaIlPaBJIEHHOCTH
(mpodunst). AucuuiuinHa peanusyercs B coorBeTcTBUU ¢ TpedboBanusmu ®I'OC, OIT BO u YII, no
HanpasJyieHUIo MoAroToBkU 13.03.02 DnexkTposHepreTHKa 1 3JIEeKTPOTEXHUKA.

JuctunnuHa Oa3upyeTcss Ha CIEAYIONUX JUCIUIUIMHAX: MaTeMaThka (OCHOBBI alreOphl,
reoMeTpHH, TPUTOHOMETPHH, Hadyajla aHallu3a), HHPopMaTuKa (OCHOBBI pabOThI B ONEpPAI[MOHHON
cucteme Windows, ocHoBbel paboTel ¢ makeroM MicrosoftOffice, ocHOBBI anroputMmu3anuu) B
o0béMe Kypca cpeaHed mkonbl. [TpenmecTByronMMHu KypcamH, Ha KOTOPBIX HEMOCPEICTBEHHO
6azupyercs muctminaa «MHbDOpMaTHKay SBISIETCS MaTEMaTHKA.

Pesynprarel 00ydeHuUs, IOJy4yeHHblE MPU OCBOCHUM JAUCHUIUIMHBL, HEOOXOJUMBI IPH
W3YYEHHUH CIEAYIOMNX TUCHUTUIMH: «DJEKTPUIECKUE MAIIMHBD) W TPU BBITIOJTHEHUH BBITYCKHON
KBAJTM(HUKAIIMOHHOHN paboTBhI.

PaGouass mnporpamma muctmmnebl  «MHQOpMaTHKa» AN WHBAIMIOB W JUI  C
OTpaHUYEHHBIMH BO3MOJKHOCTSIMH  3/I0pOBbSl  pa3pabaThIBaeTCs WHIMBHIYaJIbHO C YY4ETOM
0cOOEHHOCTEeH TCHXO(PHU3MUECKOTO PA3BUTHS, HWHIUBUAYAJTbHBIX BO3MOXKHOCTEH W COCTOSHUS
3JI0POBbSI TAKUX O0YYArOIIUXCSL.

3. KOMNETEHLMH OBYYAIOIETOCSl, POPMUPYEMBIE B PE3VJIbTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIST)

Tabnuma 1 — ®opMupoBaHre KOMIETSHIIMN MO TUCITUTLIMHAM



HaumenoBanune CemecTpbl, GOPMUPOBAHUS TUCIIATUIAHBI
JIMCIUIUINH, KomrmeteHnuu 6epyTes u3 YueOHOro MmiaHa Mo HalpaBICHUIO MOrOTOBKA
(hopMUPYIOIIHIX OakaiaBpa /CIeUaAINCTa/MAaTUCTPA»

KOMIIETEHITHIO 1 2 3 4 5 6 7 8
COBMECTHO

Koo xomnemenyuu
OIIK-1

WNudopmaruka *

Komnsrorepnas -
rpaduka

OO6m1ast s5HEpreTUKa

OnexkTpuyeckue * *
MAalIUHBI

Brimonnenue u
3alllUTa  BBITYCKHOM -
KBaJIN(DUKAIMOHHOH
paboThI

Koo xomnemenyuu
OIIK-2

Nudopmatuka *

Brimonnenue u
3alUTa  BBIMYCKHOHU %
KBaJIN(DUKAIMOHHOH
paboThI




Tabnuna 2 — [lepeueHp IaHUPYEMBIX PE3yIbTATOB 00YUEHHUS 10 IUCUUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yIbTaTaMU OCBOCHUS

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

Koa u HanmeHoBaHue

Koa m HauMeHOBaHM(
HHIUKATOPA

OueHoYHBIE CPeICTBA

KOMITETeHIHH e — IInanupyemsie pe3yjbTaThbl 00y4eHHs 10 JHCHHILIHHE Texkyuero IIpomexyTouHoi
KOHTPOJIA aTTecTaluu
KOMIeTeHIUH

OIIK-1. Crnocoben | MOIIK-1.1. 3Hath: Ymers: Baanets: Bonpocs! s Bonpocsr ms
TIOHNMATh npuHiwnel | [IpuMensier  cpenctsa | - CpeAcTBa | - TPUMEHATBCPENCTBA | - CPEACTBAMHU | MHCHMEHHOTO MTICEMEHHOTO
PpaboTHI COBPEMEHHBIX | MH()OPMAIMOHHBIX MH(POPMALIMOHHBIX HH(POPMALIOHHBIX UH()OPMAIMOHHBIX ompoca. Bapuants! | onpoca: 6unersr (30
HUHGOPMAIMOHHBIX TEXHOJIOTUM JUI | TEXHOJOTUI U1 | TeXHOJIOTUH JUId | TEXHOJIOTUM JUISL | KOHTPOJBHBIX paboT | OUIIETOB)
TEXHOJIOTUI U UCHOJIBb30BaTh | TOUCKA, XpaHEHUs], | TOWUCKa, XpaHEHUs], | TIOMCKa, XpaHEHUs], | MOUCKa, xpanenus, | (30 BapuaHTOB).
UX Ui peIICHHS 3a7qa4 | oOpabOTKH, aHamM3a U | 00pabOTKHM, aHanM3a U | 00pabOTKH, aHamM3a U | 0OpabOTKH, aHAIM3A U
npodeccnoHanbHOM TPE/ICTaBIICHHS TMPE/ICTaBIICHHS TIPEZICTaBICHHS TIPE/ICTaBIICHUS
JIeATEIIHHOCTH uH(pOpMAII nH(pOpMAII nHOpMAaLIT nHOpMAaLIT
OIIK-2. Crnocoben | MOIIK-2.1. 3HaTh: YMmerb: Baapern: Bonpocs! s TectupoBanue B
pa3pabaTbiBaTh AITOPUTMBI | AJTOPUTMH3HPYET OCHOBHBIE METOJBL, | - paboTath ¢ - HaBbIKaMH pabOTHI | MHCHMEHHOTO cucreme E-learning.
" KOMITHIOTEPHBIE | PEIICHNe  3a7ad M | CIOCOOBI M CPEACTBA | KOMITBIOTEPOM, KaKk ¢  mporpaMMHbEIME | omnpoca. Bapuantsl | (101 Bompoc)
NPOTPaMMBbl,  TPUTOAHBIC | PeATN3yeT AITOPUTMBI | 0OpaOOTKM W aHamM3a | CPelCTBOM 00pabOTKH | cpelcTBaMH JUISL | KOHTPOJIBHBIX PadoT
JUTST MPaKTUYECKOTO | C UCIOJB30BaHMEM | MH(OPMAIMK, OCHOBBI | M aHAJIN3a MaTeMaTHIeCKHX (30 BapuaHTOB).
NPUMEHEeHHs MPOTPAMMHBIX CPEZCTB | AITOPUTMH3ALIN UH(pOpMaIH, pacyeros,

TIPE/ICTABIISITH €€ B OCHOBHBIMH

TpebyemMoM dopmare ¢ | mpueMamMu

UCIIOJIb30BaHUEM COCTAaBJICHUSI

MH(OPMAIMOHHBIX 1 HECJIOKHBIX

KOMITBIOTEPHBIX JITOPUTMOB u

TEXHOJIOTHHA, TIPOTPamMM.

TIPUMEHSATh

TIPHKJIATHOE

TIporpaMMHOE

obecrieueHue s

00paboTKH

MaTeMaTHYECKOI

nHOpMaIHH,

pazpabatsIBaTh

AJITOPUTMBI PEHICHUS




3aaad4..




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 10 BUIaM PadoT Mo ceMecTpam
OO6mast Tpyao€MKOCTh JUCHHUIUIMHBI COCTaBisieT 63ad.en. 216 wacoB, pacmpeneneHUE
YacoB 10 BUIaM paboT U ceMecTpaM MPEACTaBICHO B Ta0IuIe 3.

Tabmuua 3
Pacnpenesienue TpPy10€éMKOCTH THCIUILIHHBI 0 BUAaM padoT Mo ceMecTpam

I[.]'Iﬂ CTYACHTOB 32049HOI'0 Oﬁy‘leHHﬂ

Tpynoémkocthb B yac
Buj yueoHoii padoThI Bcero B r.4. mo
qac. ceMecTpam
lcem |
®opmaT u3ydeHus TUCHUTLTHHbI C HCIOJIb30BAaHHEM DJIEMEHTOB
AJIEKTPOHHOI'0 00yUeHUs
OO0mas Tpy10EMKOCTb TUCHUTUIMHBI IO Y4eOHOMY IIJIaHy 216 216
1. KonrakTHas pa6ora: 29 29
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 29 29
3aHATHUSA JCKIMOHHOTO THNa (JI) 12 12
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, NpaxT. 3aHATHS U Jp)
naboparopusie padbots (JIP) 12 12
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 5 5
KkypcoBas pabdota (mpoekt) (KP/KII) (koncynbranus, 3amura)PT'P
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIMHU IO JUCIUILTUHE 8 8
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocrosiTeabnas padora (CPC) 179 179
pedepar/scce (MOATOTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpPOJIbHAsI paboTa 11 11
kypcoBas pabota/mpoekT (KP/KII) (moaroroska)
CaMOCTOSITENTFHOE U3yUeHHE Pa3AesioB, CAMONIOrOTOBKa (IpOpaboTKa|
Y TIOBTOpPEHHE JIEKIIMOHHOTO MaTepuana U MaTepuaia Y4eOHHUKOB U 168 168
y4eOHBIX MMOCOOMHM, MOJArOTOBKA K J1A0OPAaTOPHBIM M IPAKTHUYECKUM
3aHATHUSIM, KOJUTIOKBUYM H T.J.)
IToxroToBka K 3a4€Ty ¢ OIICHKOW /3a4eT (KOHTPOJIb) 8 8 -




4.2CoaepxkaHue TUCHUILUINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tabmuna 4—ConaepikaHue JUCHHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM JUISI CTYIEHTOB OYHOT'O 00Yy4YCHHUS

IInannpyemsie Bunel yueonoi padoTsl
(pe3yabTaThl KonrakTHas HanmeHoBaHnue
= HanmeHnoBanue Peanm3zanus
KOHTPOJIMPYyeMbIe) pa6ora s 2 pa3padoTaHHOT
E = HCIOJb3yeMBbIX B paMKax
OCBOCHHS: o v =5 8 I i y
. . - S o 2ol 53 = AKTHBHBIX U pPaKTHYecKo
ko YK; OIIK; HaumeHoBaHMe pa3iesioB, TeM = 2l | 28| E E{ - Bux CPC? DIIeKTPOHHOTO
K B a5 2785 o HHTEPAKTHBHBIX MOATO0TOBKH
- e o < Kypca
= = 2 £ 2|5 =& o0pa3oBaTe/ibHBIX | (TPYA0EMKOCTH B
H HHIHKATOPBI = S B == -~ ) (TpyI0eMKOCTh B
Z &8 2= 28~ TeXHOJIOTHI B 4acax) 15
OCTHKEHUSI 3 S = S E| 8 ®
A ; = SE |25 08 4acax)
KOMIIeTEHIUA = =
1 cemecTp
Pa3nen 1JIuHelHBIN U Pa3BETBISIONINIICS alTOPUTMBI [IOATOTOBKA K JIEKIUAM | IEKIUA-O0BICHEHHE C
6.1.1( cr. 5-30); 6.2.2 YaCTHYHBIM
(ct.8-20; 62-90) NPHBJICYCHHEM (POPMBI
JIMCKYCCHH, Gece bl
Tema 1.1. [TocTaHOBKA TUITOBBIX 3a7a4 Ha 5
JIMHENHBIN U pa3BETBIAIOILIUNACS aITOPUTMBI . 0,5
OTIK-1 [TpuHIMIIBI BEIYUCICHUN C pa3BETBICHUEM.
OIIK-2 Tema 1.2.I'pacduueckas peaM3alnny JMHEHHOTO U 05 5
Pa3BETBISIONIETOCS AITOPUTMOB B 33a4ax. '
Tema 1.3.ITporpaMMHasi pearu3aliy THHEHHOTO H 1 5
Pa3BETBIIONICTOCS ATOPUTMOB.
JladopaTopnasi pa6ora NelBrimonneHnue 2 10 moarotoBka K JIP WnpuBuayansHbIe
HWHAMBUIYaNbHBIX 3aJaHHH 10 TabopaTopHOH paboTe 6.3.2 (cr. 4-11); 3a/laHys, 3alHTa JI.p.
«JIMHEWHBINA U Pa3BETBIAIOLIUNUCS AITOPUTMBI». 6.3.7 (cr. 3-8);
3ammura JJabopaTopHOH PabOTHI.
Hroro no 1 pazaeny 2 2 25
IIOATOTOBKA K JICKIIUAM HeKHI/IH'O6’LSICHeHI/IC C
. 6.2.2 (ct.228-265 YaCTUYHBIM
OIIK-1 Pazgen 21{uKIMYECKUI aIrOpUT™ ( )
OIIK-2 MIpUBJIEYEHUEM (POPMBL
JTUCKYCCHU, Oecebl
Tema 2.1. [TocraHOBKa TUIIOBBIX 3a7a4 Ha | 0,5 | 5




IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaTsl KonrakTHas u P HanmeHoBaHue
T — . z = anMeHOBaHHE eaJn3anus paspaGoTanHor
= HCIO0JIb3yeMBIX B paMKax
OCBOCHILI: z & =3 3 AKTHUBHBIX H IIpakTnyeckoi y
kox YK; OIIK; HaumenoBaHue pa3aesioB, TeM s 23 |Eg| g™ Bux CPC'? DIIEKTPOHHOTO
K = o) = 187880 HHTEPAKTHBHBIX MOArOTOBKH Kypea
= g E E S5 = 6 o0pa3oBaTeJbHbIX | (TPYI10eMKOCTh
U HHIAMKATOPBI = £ 5 EEl s N o wacax) 14 (TpymoeMKoCTh B
JTOCTHKEHUS é = g_ g g 6 g_ qacax)ls
KOMIIeTeHIH i = =
IUKJIMYeCKUH anroputmbl [IprHINIBI BEIYUCTICHUI
B IIHMKJIE.
Tema 2.2. [IpHHIMITBI BBIYKUCICHUH BO BIOXKEHHBIX 05 5
[HKJIaX. '
Tema 2.3. I'padudeckas u mporpaMMHas peaan3anns 05 5
IIMKJIMYECKOTO AITOPUTMA B 3aJa9ax
Tema 2.4. Tlonp3oBaTensckue QyHKIHH U paliIoBbIe 05 5
MIOTOKH
JlaGoparopHas pabora Ne2Brimonaenue 2 5 nozarotoska k JIP Nunusunyanbubie
WHAWBUIYANbHBIX 3aJaHUH 1O J1a0opaTopHOU paboTe 6.3.2 (cr. 12-20); 3a[aHusl, 3aIKTa JLP.
«IMKIHYECKU alIrOpUTM» 6.3.6 (cr. 9-11);
3amura 1abopaTopHOii PabOTHI. 6.3.7 (ct. 9-24);
Hroro no 2 pazaeny 2 2 20
IOJArOTOBKA K JICKIIUAM HCKL(PIH-OG’LHCHGHHC C
6.2.2 (ct.285-320) YaCTHIHBIM
Pazpnen 3 OnHOMEpHBIE U IBYMEPHBIE MaCCUBBI
MIpUBJIEYEHUEM (POPMBL
JIMCKYCCUH, Gecenbl
Tema 3.1. [TocTaHOBKA TUITOBBIX 3a7a4 HA 05 5
OJTHOMEPHBIH 1 JBYMEPHBIH MacCHUBBI ’
OINK-1 Tema 3.2. [IpHHIMIIBI BBIYKCIICHHS BEJTMYMH B 1 5
OIK-2 OJTHOMEPHBIX U JIBYMEPHBIX MacCHBaX
Tema 3.3.I'pacduueckas 1 nporpaMMHbIE 5
peanM3anyy B 3aJja4ax Ha OJAHOMEPHbBIE U 0,5
JIByMEPHBIE MaCCHBBI
JlaGopaTopuas pa6ora Ne3. BeirnonHeHue 2 10 moarotoBka K JIP WnpuBuayansHbie
WHAMBUIYaNbHBIX 3aJaHIH 10 JTabopaTopHOH paboTe 6.3.2 (cr. 21-25); 3aaHus, 3alUTa JL.p.
«OIIHOMEpHBIE U ABYMEPHBIC MaCCUBBI» 6.3.6 (cr. 12-19);

10




IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaTsl KonrakTHas HanmeHoBaHue
= HanmeHnoBanue Peanm3zanus
KOHTPOJMPYyeMbIe) pabora ] 2 pa3padoTaHHOT
= HCIO0JIb3yeMbIX B paMKax
OCBOCHUSI: ° o 2 2 2 n . 0
. . o = g2 o AKTHBHBIX H PaKTHYeCKOi
kox YK; OIIK; HaumenoBaHue pa3aesioB, TeM & 2g |EsIEET Bux CPC'? DIIEKTPOHHOTO
K 5 25 STl 5sEQ HHTEPAKTHBHBIX TOATOTOBKH —_——
& S &
= = A £ E 5 ® P 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH
U MHIHKATOPBI =1 = E=|l 859 1 14 (TpymoeMKoCTh B
Z SE 2 El 29 = TeXHOJIOTHI B 4acax) 15
OCTH KEHHUS ) S s
A . = SS | 25|04 Jacax)
KOMIIeTeHIH i = =
3amuTa 1abopaTopHOi paboThI 6.3.7 (cr. 25-36);
Hroro no 3 paznery 2 2 25
IMoAroToBKa K MPOMEKYTOYHOU aTTecTanuu (3a4eT) 13
HUTOI'O 3A 1 CEMECTP 6 6 83
IIOJArOTOBKaA K JICKIIUAM J'IeKLU/IH-O6T)HCHeHI/Ie C
6.1.4 (cr 71-92) YaCTHYHBIM
Pa3nes 4YucneHHble METOIBI PELICHUS OMPEIEICHHOTO HHTerpaa
MpUBJICYEHUEM (HOPMBL
JICKyCcCHH, Gecebl
Tema 4.1.IToctaHOBKa THITOBOH 3a/1a4H PEUICHUS 05 5
OTIpENICIICHHOTO MHTETpaia ’
OIIK-1 Tema 4.2. lest METOIOB PEIICHHS OTPEISICHHOTO 05 5
OIIK-2 HHTETpAIa ’
Tema 4.3.Peanuzaiyisi METOJIOB pELICHHS 1 5
OTIPENICIICHHOT0 MHTETpaia '
JlaGopaTopuas padora Ned. BeirnonHeHue 2 10 |moaroroeka k JIP WunuBuayansHbie
HWHAMBUIYaNbHBIX 3aJJaHHH 10 TabopaTopHO paboTe 6.3.3 (ct. 10-12); 3a[aHusl, 3alMTa JL.p.
«HucneHHbIe METO/IbI PELLIEHUSI ONIPEACIIEHHOTO 6.3.8 (ct. 17);
HHTETpaa»
3amura 1abopaTopHON pabOTHI
Hroro no 4 pazneny 2 2 25
IIOATOTOBKA K JICKIIUAM J'IeKIlI/IH'O6’I>SICHeHI/IC C
. 6.1.4 (cr.14-23) YaCTUYHBIM
OIK-1 Pa3nen SUncneHHble METOBI PEIIEHUS] HETMHEHHOTO YPaBHEHHUS
MIpUBJIEYEHUEM (POPMBL
OIK-2 JIICKYCCHH, Oecebl
Tema 5.1.IToctaHOBKA THITOBOM 3a/1a4H PELICHUS 5

HEJIMHEWHOTO ypaBHEHUS

0,5

11




[ToxroToBka K MPOMEKyTOYHON aTTECTAIIUH (3a4ET C
OIIEHKOI1)

aTTeCranus Ha
OCHOBAHHUH
BBIIIOJIHCHHU A

IInannpyemsie Bunel yueonoi padoTsl
(pe3yabTaTsl KonrakTHas HanmeHoBaHue
= HanmeHnoBanue Peanm3zanus
KOHTPOJMPYyeMbIe) pabora ] 2 pa3padoTaHHOT
= HCIO0JIb3yeMBIX B paMKax
OCBOEHHSI: ° o 2 2 2 n . 0
. . o = g2 o AKTHBHBIX H PaKTHYeCKOi
kox YK; OIIK; HaumenoBaHue pa3aesioB, TeM & 2g |EsIEET Bux CPC'? DIIEKTPOHHOTO
K = 2 7850 HHTEPAKTHBHBIX TOATOTOBKH <vbea
= £z S 2|5 s& 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH P
U MHIHKATOPBI = == =I =N -~ ) 1 14 (TpyI0eMKOCTh B
Z SE 2 El 29 = TeXHOJIOTHI B 4acax) 15
OCTH KEHHUS ) S s
A N = =8 | &s|l0a gacax)
KOMIIeTeHIH i = =
Tema 5.2. nest METOIOB pemICHUS HEIWHEHHOTO 05 6
YpaBHCHUSA !
Tema 5.3.Peanuzaiyist METOI0B pelICHHs 1 6
HEJIMHEWHOTO ypaBHEHUS
JladopaTopHnas padora Ne5. BrinonHeHue 2 10 noaroroeka x JIP WupuBunyansubie
WHAWBUIYANbHBIX 3aJaHUH 10 JTabopaTopHOU paboTe 6.3.3 (c1. 5-6); 3aJaHus, 3aIIUTa JL.p.
«YHucneHHble METOIbl PELIEHUS HEMTUHEHHOTO 6.3.8 (cr. 18-19);
YpaBHEHID
3amuTa 1ab0paTopHON PabOTHI
Hroro no 5 pazneny 2 2 27
IOJArOTOBKA K JICKIIUAM HCKL(PIH-OGLS[CHGHHC C
. . 6.1.4 (ct.27-36) YACTUIHBIM
Pa3ngen 6YuciieHHBIE METOIBI PELICHUS CHCTEMBI IMHEHHBIX YpaBHEHHHA
npuBIeYeHHEM (GOpMEI
JIMCKYCCUH, Geceibl
Tema 6.1. [TocTaHOBKA TUIIOBOH 3a/1a4X IPU 0.25 5
OIIK-1 pewenuu CJIY '
OIK-2 Tema 6.2.Wnest metonoB penrenus CJIY 0,75 5
Tema 6.3.Peanuzanust metonoB perienus CJIY 1 5
JlaGoparopuas pagora Ne6. BrinonHenue oGmux 2 10 nozarotoska k JIP WunusuyansHbie
3a/1aHui 1o TeMe «YHCIeHHbIE METO/IbI PELLIEHUS 6.3.3 (cr. 7-9); 3a/laHus, 3aluTa J.p.
CHUCTEMBI JIMHECHHBIX YPaBHCHHI 6.3.8 (cr. 27-30);
3amuTa 1abopaTopHOi paboThI
Hroro no 6 pazaexy 2 2 25
8 [IpomerxyToyHas
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IInannpyemsie Bunel yueonoi padoTsl
(pe3yabTaTsl KonrakTHas HanmeHoBaHue
= HanmeHnoBanue Peanm3zanus
KOHTPOJMPYyeMbIe) pabora ] 2 pa3padoTaHHOT
= HCIIOJIb3yeMBIX B paMKax
OCBOEHUSI: ° o 2 2 2 0 . 0
= & AKTHBHBIX U PaKTHYeCKOi
kox YK; OIIK; HaumenoBaHue pa3aesioB, TeM s 22 |E8| X7 Bux CPC'? DIIEKTPOHHOTO
K B - STl 5sEQ HHTEPAKTHBHBIX TOATOTOBKH <vbea
= = A £ E 5 ® P 00pa3oBaTelIbHBIX | (TPY10EMKOCTH P
U MHIHKATOPBI = == =I =N -~ ) (TpyI0eMKOCTh B
2 SE 25 287 Te)mo.110rlzn7ll3 B Yacax) 14 15
OCTHKeHUSI ) S =
A N = =8 | &s|l0a gacax)
KOMIIeTeHIH i = =
WHIUBUAYAJIBHBIX
3aJlaHui Ha
KOMITBIOTEpE
HUTOI'O 3A 2 CEMECTP 6 6 85
HUTOI'O no aucuunjinHe 12 12 179
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5. TEKYIIHNI KOHTPOJIb YCIIEBAEMOCTH Y MPOMEKYTOYHASI ATTECTALIMS [IO UTOT'AM OCBOEHUSA
JTACIATLTAHBI.

5.1 TunoBble KOHTPOJILHBbIE 3aJaHUSl WIH HHbIe MAaTePUAJIbI, HEOOXOAMMbIe /Il OLEHKH 3HAHUI, YMEHM M HABHIKOB M (MJM) ONBITA
JeATeJHLHOCTH OCBelleHnl B .11
[Tepeuenb BOMPOCOB, BEIHOCUMBIX Ha MPOMEXKYTOUHYIO aTTecTaluio B ¢opMe 3aueTa xpaHsaTcsiHa kadenpe «[Ipuknagnas mareMaTuka» ayl.

1204 mo agpecy H.HoBroposa, yi1. Mununa, 24 u HaxoasTcsi B CBOOOTHOM JIOCTYTIE.
5.2. Onucanue nokasareJieii U KpUTepUEeB KOHTPOJIS yCII€eBA€MOCTH, ONIUCAHUE IIKAJ OLleHUBAHUS

Tabnuma 5
HIkana 3ader ¢ OLeHKOMH/
OlLlEHUBAHMNS 3auer
85-100 OTnuvHO/3a4eT
70-84 Xopoio/3ayer
60-69 Y 1OBIIETBOPUTEIIBHO/3a4ET
0-59 HeynoBnerBopurenbHo/HE3aueT

»

Taﬁ.lmua 6 —KpnTepml OLCHUBAHUSA peE3yJabTaTra oﬁyqem/m Mo TMCHUIVIMHE U IIKAJIA OCHUBAHUSA

Kon u|Kox w® HanmeHOBaHH KpurepunoneHnBaHusipe3yJibTaTOBOOyYeHUSI
HaAaNUMEHOBaHUE HHIUNKaATOpa OJOCTHIKCHHU OueHKa OueHKa OueHKa OueHKa
KOMIIeTCHIIMH KOMIIeTCHIIMH «HEYI0BJIETBOPUTEILHO» | «YIOBJETBOPUTEIBLHOY / «xopouo» / «OTJIUYHO» /

/ «HE 3aUTEHO» «Ba4YTCHO» «3BadYTCHO» «BadYTCHO»

0-59% 60-74% 75-89% 90-100%
OT Max pPEeUTUHIOBOM OT Max pPEeUTUHIOBOU OT Max pEeUTUHIOBOM OT Max pPEeUTUHIOBOM
OLICHKHU KOHTPOJIS OLICHKU KOHTPOJISI OLICHKHU KOHTPOJISL OLICHKHU KOHTPOJISL

OIIK-1. Cnocoben | MOIIK-1.1. Ipumensier | He MoxxeT mpuMeHsTs cpeactsa | Moxer HEYBEpPEHHO | MoxkeT HOPUMEHSATH | YBEPEHHO IIPUMEHSET
MOHUMATh  TPHHIMIBL | cpefcTBa  MH(OPMALMOHHBIX | MH(POPMALOHHBIX TEXHOJIOTHH | IPUMEHSTH CpEZCTBa | cpencTBa cpeactBa  MH(OPMAIMOHHBIX
pabOTBl  COBPEMEHHBIX | TEXHOJOTMH i1 TIOMCKA, | Ui TIOHCKA, XpaHeHus, | MH(GOPMAIMOHHBIX MH(POPMAIIOHHBIX TEXHOJIOTMH U1 TIOWCKA,
MH(POPMAILIIOHHBIX XpaHeHus, 00pabOTKy, aHamM3a | 00paboTKH, aHam3a U | TEXHONOTMI JUIi  TOMCKA, | TEXHONOTMI JUISl TIOUCKA, | XpaHEHUs, 00paboTkH,
TEXHOJIOTHI W | W IpelcTaBieHnst MHGOpMaluK | NpecTaBIeHUs HHPOPMALN XpaHeHwUs, 00paboTKH, | XpaHEeHWs], 00paloTKy, | aHAM3a W TIPEJCTABIICHUS
WCHOJIb30BaTh  MX  JUIS AQHAIM3a W TPE/CTABICHMS | aHAIM3a W TpeJCTaBieHus | nHQopMmarmu
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pereHus 33724 nHpopMaImn HHpOpMAITIH

pohecCHOHATBHON

JICSITENIBHOCTH

OIIK-2. Cnocoben | MOIK-2.1. Anropurmimsupyer | He MokeT anropuTMH3upoBaTh | MOXKET —aJropUTMH3HPOBATh | MoXKeT VYBEpeHHO aANTOPUTMH3HPYET
paspabaTbIBaTh pelIeHre 3a7ad M pealu3yeT | pellieHHe 3aJad M Pealn30BaTh | PEIIeHHE 3a71a4 M PeaTn30BaTh | alrOpPHTMHU3UPOBATH pelIeHue 3a1a4 U peamsyer
ANTOPUTMBI U | ITOPUTMBI C UCIIONH30BAHMEM | AITOPUTMBI C HCIOJIB30BAaHHEM | aIrOPHTMEI C | pemeHue 3a1a4q U | aITOPHTMEI c
KOMITBIOTEpHBIE TIPOTrPaMMHBIX CPEJICTB TIPOTrPaMMHBIX CPEICTB UCHOJIb30BaHUEM peam30BaTh AITOPUTMBI C | HUCIHOJB30BaHUEM
MPOTPaMMBI, TIPUTOJIHBIC MPOTPaMMHBIX CPEIICTB HCTIOJNIb30BaHUEM MPOTPaMMHBIX CPEJICTB

ULt TIPaKTUYECKOTO TIPOTrPaMMHBIX CPEZICTB

NPUMEHEHUS
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Tab6umna 7. Kpurepun oneHuBaHUA

Ounenka

Kputepun oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIIMuHO)

OLICHKY «OTJIMYHO» 3aCIy>KUBAaeT CTYIEHT, OCBOMBILIUN 3HAHUS,
yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHi Marepuan 0e3 mpoOenos;
BBIMIOJTHUBIINKA BCE 3a/laHus, MPEIyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTHYECKUE HaBBIKU
po(ecCHOHABHOT0 MPUMEHEHHS] OCBOCHHBIX 3HAHUM cHOPMHUPOBAHBI.

CpenHuii ypoBeHb

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO

i OCBOMBIIMH 3HAHUS, YMEHHSA, KOMIICTEHIIMM U TEOPETHUYECKUI
Mmarepuai, y4deOHbIe 3aJaHHs HE OICHEHbl MAaKCHUMAJIbHBIM YHCIIOM
(xoporo) 0asIoB, B OCHOBHOM C)OPMHUPOBAJI MPAKTUYECKUE HABBIKU.
Toporossiii OLEHKY «y/IOBJIETBOPHTEILHO» 3aCIY)KUBACT CTYJCHT, YaCTHIHO ¢
3 npoOenaMu  OCBOMBIIMM  3HAHMSA, YMEHHs, KOMIIETCHIUH U
YPOBCHD <> TEOPETUYECKH Marepuaj, MHOrue ydeOHble 3ajaHusi JUO0 He
(YAOBIETBOPUTEIND
BBIIIOJIHWJ, JHOO OHM OIIGHEHBl YHWCIOM OauloB OJM3KUM K
HO) MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.
MuHUMaNBbHBIH | OIEHKY «HEYIOBICTBOPUTEIHHO» 3aCITy)KHBAET CTYJCHT, HE OCBOMBIIHI
YPOBEHb «2» 3HAHMS, YMEHHs, KOMIIETCHIIMM U TEOPETHYECKUH MaTepHai, y4eOHbIe
(HeylOBJIETBOPUTE | 3aJJaHUS HE BBHITIOJIHUII, IPAKTUYECKHE HABBIKA HE CHOPMUPOBAHBI.
JIBHO)

6 YYEBHO-METOAMYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1 YueOnas iuTeparypa, ne4yaTHblie u3ganus 6u0JnoTe4Horo gponaa

bubanoreuHsIit (I)OHI[ YKOMIUJICKTOBAH NNCYATHBIMU U3JdHUAMHA U3 PACUCTa HC MCHEC 0,25
9K3CMILIAAPAa KaKaA0oro us3 PI3I{21HI/II>1, YKa3aHHbIX HWIKC Ha KaXKI0Io 06yan01uer0<:ﬂ M3 4yuciia JINII,

OJIHOBPEMEHHO OCBaMBAOIINX COOTBETCTBYIOUIYIO TUCHUIUIMHY (MOIYIIb).

6.1.1 Jlonatun, B. M. Undopmaruka ais WHXEHEpOB: yuyebHOe mocodue it By30B / B.M.
JlonatuH. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 172 c. — ISBN 978-5-8114-
8614-4. — Tekct: snekrpoHHbd // JlaHb: snekTpoHHO-OMOIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/179039

6.1.2 HNudopmaruka. ba3ossrii kypc :Yue6.mocobue / [Tox pen.C.B.CumonoBuya. — 3-e u3a. —
CII6. : ITutep, 2012. — 638 c.

6.1.3 Connarenko, U.C. Ilpaktnueckoe BBeJeHHE B SA3bIK NMporpammupoBaHus Cu: yueOHoOe
nocobue / N.C.Connarenko, U.B.ITonos. — Canxrt-IletepOypr: Jlans, 2021. — 132 c. — ISBN
978-5-8114-3150-2. — Tekct: 37eKTpOHHBINA // JlaHb: AMEKTPOHHO-OMONMMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/169287

6.1.4 Cnabnos, B.JI. Yucnennsle meronpl: yueOHuk / B.JI.CnabHoB. — Cankr-IleTepOypr:
Jlanp, 2020. — 392 c. — ISBN 978-5-8114-4549-3. — Tekct: 3nekTpoHHbIH // JlaHb:
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/133925

6.1.5 YucneHnHsle METObI peLeHus MaTeMaTHYeCKUX 3a1a4
c WCIIOTb30BaHHEM TaOIMYIHOTO mporeccopa u MathCad: yueO.
nocobme / MM. HnpmueBa [u  nap.];  Hwxkeropon.  roc.  TexH.  yH-T

uM. P.E. AnekceeBa. — H.Hosropon, 2022. — 140 c.
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https://e.lanbook.com/book/133925

6.2. CnipaBouHo-Onéanorpadguyeckas Jureparypa.

6.2.1 Bypnaesa, 2.I'. O6paboTka u npezacrasienue aanHeix B MS Excel: yueGHOE mocobOue
s By3oB / O.I.bypnaesa, C.H.JIeopa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 156 c¢. — ISBN 978-5-8114-8473-7. — Tekct: snekTpoHHBIH // JlaHb: 3ME€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/176886

6.2.2 Konoga, E.A. Anroputmsl 1 iporpammsl. S3eik C++ : yue6Hoe mocobue / E.A. Konoga,
I'.A. Tlonmnak. — 3-e u3a., crep. — Cankrt-IlerepOypr: Jlans, 2018. — 384 ¢. — ISBN 978-5-
8114-2020-9. — Tekct: snexTpoHHbIH // JlaHb: >1MEKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/103905

6.2.3 Crupun B.I'. Co3ganue Gonbmoro goxkymenra B Word 2010: Yye6.mocobue / B.I.
Crnupun; HI'TY um.P.E.AnekceeBa, Ap3zamac.nmonutexd.uH-T (¢pui.). — H.Hosropoxa: [b.u.],
2017. - 292 c.: nun. — Ilpeam.yka3.:c.289.-I1pun.:c.290-292. - bubmuorp.:c.288. - ISBN 978-5-
502-00859-4: 376-00. -
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=83748&idb=0

6.2.4 Oxop3uH, B.A. Ilpuknagnas maremaruka B cucreme MATHCAD: yae6Hoe mocobue /
B.A.Oxop3un. — 3-e u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 352 ¢. — ISBN 978-5-
8114-0814-6. — Texkct: anekTpoHHbIH // JlaHb: 3JIE€KTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/167771

6.2.5 Axmenxannbl, J[.M. OCHOBBI aJIrOPUTMH3AIMUK W TMPOTPAMMHPOBAHUS: Y4EOHO-
MeToaudeckoe mocooue / [[.M.Axmenxaninsl, H.B.YmmaeBa. — Tombsitra: TI'Y, 2016. — 123
c. — ISBN 978-5-8259-1022-2. — Texkcr: anmeKkTpoHHbIH // JIaHb: 3J€KTPOHHO-O0MOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/139958

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

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

6.2.8 OHJIAH-CEPBUCOB IS CO3JaHHUS OJIOK-CXeM [dIIEKTPOHHBINH pecypc]: - Pexum
nocryma: https://proglib.io/p/6-diagram-services

6.3 MeToauueckue YKazaHnusi, pEKOMCHAALUNU U IPYIHE€ MaTECPHAJIbI K 3AaHATHAM

6.3.1 Pemenue tunoBeix 3aga4 o kypcy "MHpopmaTtuka" (s13s1k nporpammuponanus C/C++)
[DneKTpoHHBIE TEKCTOBbIE AaHHbIe]: Merona.pa3paboTka JUIsl CTyH. Bcex (GopM 0OydeHUs U
Bcex crel. / HI'TY um. P.E.AnekceeBa, Kad."Ilpuki.matemaruka"; Coct.: T.B.MopyruHa,
C.I1.Hukurenkosa, O.M.Yaiikuna; Hayu.pen. C.H.Mutsakos . - H.-Hosropog, 2012. - 27 c.

6.3.2 [IpakTukym no uHdopmaruke 4acTh 1: METOJ.yKa3aHHUs K BBIIOJHEHHIO J1a0.paboT 1o
«HpopmaTuke» i CTyH. BCeX clenuanbHOCTe AHeBHOW Gopmbl oOydenus // HI'TY um.
P.E.AnekceeBa, Kadp. "IIpukn.maremaTuka',; Coct.:H.B.I'anmuuna,  WM.A .Kanbiruna,
E.1O.JleonoBa, O.M.Yaiikuna, T.A.®enoceea, M.H.MnenueBa; Hayu.pen. A.A Kypkun. —
H.Hosropog, 2017. — 26 c.

6.3.3 [IpakTuky™M no MHPOPMATUKE YACTh 2: METOJ.yYKa3aHUS K BBINOJHEHHIO J1a0.paboT 1o
«Muadopmaruke» sl CTyA. BCEX crenuaibHOCTed nHEeBHOU (opmbl oOyuenus // HI'TY um.
P.E.Anekcecena, Kad. "[Ipukin.mMaremaruka'; Cocr.:H.B.I'anuna, W.A Kanpiruna,
E.10.JleonoBa, O.N.Yaiikuna, T.A.®enoceea, M.H.Unbuuesa; Hayu.pen. A.A.Kypkun. —
H.Hosropog, 2017. - 25 c.
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6.3.4 [lpakTuKyM 1O 4YHMCICHHBIM MeTogaMm B mporpamme MS Excel x maboparopHbiM
paboram o kypcy "Mudopmatuka": Meroma.pa3paboTka sl CTyI. JHEBHOW, BEY. M 3a0YHOU
dopmbl oOyuenust ans Beex crnen. / HI'TY um. P.E.AnekceeBa, Kad. "Ilpuki.maremaruka";
Cocr.: T.B.Mopyruna, C.A.TapnaeBa, O.N.Yaiikuna; Hayud.pen. A.A.Kypkun. — H.Hosropon,
2014.-31 c.

6.3.5 [IpakTukym 1o yuciaeHHsIM MeToaaMm B cpeae MathCAD k maGopatopHbsIM paboTam 1o
kypcy "Huadopmaruka" :Merom.pazpaboTka aiiss CTy[d. JHEBHOW, BeY. W 3a04HOU (Qopm
obyuenuss mis Bcex cmer. / HI'TY wum. P.E.AnekceeBa, Kad."I[Ipuki.maremarnuka';
Cocr.:T.B.Mopyruna, C.Il.HukurenkoBa, O.l.Yaiikuna; Hayu.pen.C.H.Murskos. —
H.Hosropona, 2012. — 28 c.

6.3.6 Ilpumeps perienusi TUHOBBIX 3anau B cpeae MathCAD k nmaGopaTopHbIM paboTam 1O
kypcy "HuHdopmaruka": Metom.pazpaboTka mjis CTyA. JHEBHOH, BEY. W 3a04HOM (opm
obyuenust ans Bcex cren. / HI'TY um. P.E.Anekceea, Kad."Ilpuxn.maremaruka"; Cocr.
E.}O.JIeonoBa [u ap.]; Hayu.pea. C.H.MutsikoB. — H.HoBropon : [b.u.], 2012. — 20 c.

6.3.7 KonrtponpHbie BOMpoCkl M 3amanus mno auctuiuimae «MHpopmarukay (1-ii cemectp):
CIMCOK KOHTPOJIBHBIX BONPOCOB M  33JaHUid K  JabopaTopHbIM  paboTtam  JUIst
CyJICHTOBCEXHANpPBBICHUNA MHCTUTYTa sI€pHOM HHEPreTMKM U TEXHUYECKOM (PU3UKU
(UADuT®) auesnoii dopmer oOyuenus /HI'TY um. P.E.Anekceesa,; coct. E.FO.Jleonona,
N.A Kansiruna, C.A. Tapnaesa, O.1.Yaiikuna; — H.Hosropon, 2016 . — 36 c.

6.3.8 KoHntponbHble BOmpochkl M 3amaHus mno gucrumuimHe «MHdopmatukay (2-i cemectp):
CIIUCOK  KOHTPOJBHBIX BOMPOCOB W  3aJaHUl K  J1a0OpaTopHbIM  pabdoTam  JyIst
CYIIEHTOBCEXHANPBBICHUNA VHCTUTYTa SAEpHONM DHEPreTUKH M TEXHUYECKOH (U3HKH
(UA2uT®) nueBnoit dopmsl obyuenust /HI'TY um. P.E.Anekceesa,; coct. E.FO.JleoHoBa,
N.A.Kanbiruna, C.A.TapnaeBa, O.1.Yaiikuna; — H.Hosropon, 2016 r. — 29 c.

7. AHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VYuebHblil mpolecc 1Mo JUCHMIIMHE oOecriedyeH HeOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO U
CBOOOJHO paclpoOCTPaHsAEMOr0 MPOrPpaMMHOIO OO0ECIEYeHUsi, B TOM YHCJIE OTEUECTBEHHOIO
IPOM3BOJICTBA (COCTAaB MO JAUCHUILINHE orpeseseH B Hactosmeil PII/] u momiexxuT oOHOBICHHIO
IpU HEOOXOIUMOCTH).

7.1 Ilepedyenb nHGOPMALMOHHBIX PeCypPCcoOB

Ta6auna 8. [lepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «VHTepHeT»,
WCIIOJIb3YIOUTUXCS JUIsl OCBOCHUS TUCIUIINHBI

Neni/m CcpuIka Ha pecypc M ero HaMMEHOBaHHe

1. http://primat.org/index/
HpI/IKJ'IaI[HaSI MaTrcMaTHmka. CaﬁT COI[ep)KI/IT OHHaﬁH-KOMHHHHTOpLI OCHOBHBIX S3BIKOB
MIPOrpaMMHUPOBAHUS

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

O6nauynas BepcusiSMathStudio.
https://ru.smath.com/cloud

4. | http://www.intuit.ru/studies/courses/16740/1301/info
HOY «MHTYUT». WH.E. benouepkosckas, H.B. T'amuna, JLIO. Karaega.
AnroputMmusanus. Benenue B s3Ik nporpaMmupoBanusi C++. YueOHbl Kypc

5. | http://kpolyakov.narod.ru/index.htm
caiit K. IlomskoBa ((HpeHOI[aBaHI/IC, HayKa MW KHU3Hb» (MCTO,[[I/I‘-ICCKI/IC MaTepuraibl,
CTaThU 1O MHPOPMATHKE)
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http://primat.org/index/
https://www.onlinegdb.com/online_c++_compiler
https://ru.smath.com/cloud
http://kpolyakov.narod.ru/index.htm

Neni/mt CchliIKa Ha pecypc M €ro HaMMeHOBaHue

6. | http://www.on-line-teaching.com
Dnekrponnsie yueonuku mo Word, Excel u gpyromy 110

7. | http://www.window.edu.ru
Enunoe okHO noctyna k oOpa3oBaTenbHbIMINtErnet-pecypcam

Tabauna 9. [lepedyeHb 27IEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM

Ne HanmenoBanue DBC Ccbuika k OBC
1 KoHcynbTanT cryaeHTa http://www.studentlibrary.ru/

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

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

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

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

7.2 TlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOTO
o0ecrnieyeHusi, B TOM YHcCJ€e 0Te€4eCTBEHHOT0 MPOU3BOICTBA HEOOXOAMMOIO /11 OCBOEHHS
AV CHHIITAHBI

Ta6aumna 10. [IporpammHoe obecrieueHne

IIporpammHoe ofecrieueHne, HCIMOJIb3yeMO€e B YHUBEPCHTETE HA IIporpammHuoe
JIOTOBOPHO¥i 0OCHOBE obecreyeHne CBOOOHOTO
pacnpocTpaHeHust
1 2

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

Open Office 4.1.1
(manens3ust Apache License

2.0)
MicrosoftWindows 7 (moamuckaMSDN 4689, AdobeAcrobatReader
noanuckaDreamSparkPremium, gorosop Ne Tr113003 ot (FreeWare)

25.09.14)

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

Microsoft Office Professional Plus 2007 (iuiiensus Ne 42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siuniensus Ne 43178980)

MicrosoftOffice 2007 (tuniensus Ne 44804588)

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

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

8.ObPA3OBATEJIBHBIE PECYPCBI VIS UHBAJIN10OB U JIUII C OB3

B rtabmuuellykasannepeueHb  00pa30BaTENbHBIX

pecypcos,

uMeroImux  (GopMmsl,

AAlITUPOBAHHBIC K OTPaHHYCHUAM HUX 3J0POBbA, 4 TAKIKEC CBCACHHA O HAJIWYWHN CICHHUAJIBHBIX
TCXHUYCCKHUX CPCACTB O6y‘-ICHI/I$[ KOJUICKTUBHOTO U HHAWBUAYAJIbHOT'O IOJIb30BAHUA

Ta6auua 11— O6pazoBarenbHbIe pecypchl Ui HHBaIUAOB U ull ¢ OB3
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http://www.on-line-teaching.com/
http://www.window.edu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://elibrary.ru/defaultx.asp
https://www.tnt-ebook.ru/

Ne Ilepeuens 00pa3oBaTeIbHBIX PEeCypPCOB,
NPHCIOCO0TCHHBIX VISl HCIIOJIb30BAHMS
HHBaTUAaMH 1 aunamu ¢ OB3

CBe)IeHI/IH 0 HAJITMYHMH CIIeIHAJBHBIX TEXHHYECCKHX
cpeacrs Oﬁy'—lel—ll/lﬂ KOJUIEKTHBHOTO U
HUHIAUBUAYAJIBHOI'O MOJb30BaAHUA

1 OBC «KoHCynbTaHT CTyIeHTay 03BYYKa KHHT U YBEJIMUEHHE IpUdTa
crieuaIbHOe MOOMIIBHOE MPUIIOKEHHE - CHHTE3aTOop
2 OBC «Jlaub» pedn, KOTOPHIH BOCTIPOU3BOINT TEKCTHI KHAT W MEHIO
HaBUTaLlUH
3 OBC «lOpaiT» Bepcus s cabOBHUISAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYVueOHBIE

ayIUTOPUUAIIA

IIPOBEICHUS

3aHATHI 10 JUCHUIITIMHEC,0CHAIIICHBI

000py/I0BaHNEM M TEXHUYECKUMH CpPeICTBaMU 00yUueHUs

B tabGnune 12 nepeuncieHsr:

— y4eOHbIe ayIUTOPUU I IPOBEACHHS YUeOHBIX 3aHATUNA, OCHAILLIEHHbIE 000pYIOBaHUEM U
TEXHUYECKUMH CPEJICTBAMU O0Y4EHNUS;

— TIOMEIICHUS JUISl CaMOCTOSITEIbHOW paboThl 0O0YJaromMXCs, KOTOPBIC IOJKHBI OBITh

OCHaIICHbI

«IHTEpHET»

obpazoBarenbHyto cpeny HI'TVY.

KOMITBIOTEPHOM TEXHHUKOWM C BO3MOXHOCTBIO IIOAKIIIOYCHHSI K CETH
U obecrneyeHUEM

A0CTyI1a B QJICKTPOHHYIO I/IH(I)OpMaI_II/IOHHO'

Tadauua 12 - OcHallleHHOCTb ayAUTOPUI JIJIs1 TPOBEACHUST YIEOHBIX 3aHITHH 110

AUCILUITIIINHEC
Ne HaumenoBanue OCHaIllEHHOCTD [epeyeHb JMLIEH3MOHHOTO IPOrPaMMHOr0 odecnedeHus. PeKBU3NThI
CIICIHaJIbHBIX CIICHaJIbHBIX HOMCI].[GHPIP’I n TOATBEPIKAAOIIETIO JOKYMEHTa
IIOMCIIICHUHU U TIOMCHICHUM JJIA
TOMEIIEHUN I CaMOCTOSITENbHON paboThI
CaMOCTOSATECIIBHOU
padoTsl
1 1236 Pabounx mect | Microsoft Windows 10 (moamuckaDreamSpark Premium,
npenonasarens — 1 norosop Ne 0509/KMPot 15.10.18)
Pabounx mect | Calculate Linux (ceo6oanoellO)
cTyneHra — 8 Mathcad 15 (munensus PKG-7543-FN, MNT- PKG -7543-
IMKua6azeDualCore FN-T2 norosop Ne 28-13/13-057 ot 26.02.13)
Intel Pentium G840 | Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
2.8 I'rn, Microsoft Office Access 2013 (moamucxaDreamSpark
8 I'6 O3V, 1 Tb HDD, | Premium, morosop Ne 0509/KMPor 15.10.18)
monurop 21.5” — 8 mrr. | Microsoft ~ Office  Visio 2013  mpodeccrnoHanbHbIi
Hocka wmenoBasi — 1 | (mogmuckaDreamSpark Premium, morosop Ne 0509/KMPot
IIT. 15.10.18)
Open office 4.1.1 (cBoGoanoellO, nuuensus Apache License
2.0)
Microsoft Visual Studio 2017 (moamuckaDreamSpark
Premium, morosop Ne 0509/KMPor 15.10.18)
P7 Oduc (c/u 5260001439)
VisualStudioCode(niporrpueraproe I110)
2 1337 Pabounx mect | Microsoft Windows 10 (mommmckaDreamSpark Premium,
npenonasarens — 1 norosop Ne 0509/KMPot 15.10.18)
Pabounx mecT | Astra Linux (muuensus 195200003-ore-2.12-client-7298)
cryaenra — 12 Mathcad 15 (nmunensus PKG-7543-FN, MNT- PKG -7543-
ITK natasze Intel Core | FN-T2 morosop Ne 28-13/13-057 ot 26.02.13)
i5-10400 2.9 T'ru, Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

20




16 To6 O3Y, 512 Tb
SSD, monuTop 23.8” —
12 miT.

JlockamenoBast — 1 miT.

Microsoft Office Access 2013 (mommmckaDreamSpark
Premium, morosop Ne 0509/KMPor 15.10.18)

Microsoft ~ Office  Visio 2013  npodeccroHanbHbIH
(moamuckaDreamSpark Premium, morosop Ne 0509/KMPot
15.10.18)

Open office 4.1.1 (cBoGoxuoellO, nuienszus Apache License
2.0)

Microsoft Visual Studio 2017 (moamuckaDreamSpark
Premium, morosop Ne 0509/KMPor 15.10.18)

P7 Oduc (c/u 5260001439)

6142 Pabounx mect Microsoft Windows 10 Pro misyu.3aBenenuii 21H2
npenoxasarens — 1 (HoamuckaDreamSpark Premium, morosop Ne 0509/KMPort
Pabounx mect | 15.10.18)
cryaenta — 12 Linux Slackware 13.37(Ceo6omuoel1O, GNU GPL)
[TKua6aze Intel Core Linux Calculate (CeoGomuoellO,
i3-2120 3.3 T, 8 GNU GPL)
e03Y, Microsoft Office Access 2013/2016 (moamnmcka
NVIDIA GT 730 Microsoft Office Visio 2013/2016 (moamuckaDreamSpark
416,1To HDD, Premium, morosop Ne Tr113003 ot 25.09.14)
monurop 19“— 12 wt. | P7 office( C/u 5260001439)

Open office 4.1.10(nunen3us Apache License 2.0)
Jocka MapkepHasi — Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
L. Mathcad 15 (muner3ussPKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)
CodeBlocks 16.01 (Ceo6oanoe I10, nunenzus GNUGPLV3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToxmuckaDreamSpark Premium,
norosop Ne 0509/KMPor 15.10.18)
GoogleChrome (Co6oanoe I10)
MozillaFirefox(Cso6oxanoe I10)
Visual Studio Code (IDE) 1.68( IIpompuerapuoe I10)
Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)
7-zip (Co6oaroe 110, GNULGPL)

6143 Pabounx mect Microsoft Windows 10 (mommmcxaDreamSpark Premium,
npenonasarens — 1 norosop Ne 0509/KMPor 15.10.18)

Pa6ounx mect | Linux Slackware 13.37(Cso6oaroelIO, GNU GPL)
crygenta — 12 Linux Calculate (Ceo6omroellO,
[MKua6aze Intel Core GNU GPL)
i3-2120 3.3 1Ty, 8 Microsoft Office Access 2013/2016 (moxmmckaDreamSpark
reO3y Premium, gorosop Ne Tr113003 ot 25.09.14)
NVIDIA GeForce Adobe Acrobat Reader DC-Russian(ITpopueraproe I10)
9400 GT -4 T'603Y, CodeBlocks 16.01 (Ceo6oanoe I10, munensus GNU GPLv3)
1T6 HDD, mounutop — | Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
19¢“ — 12 mir. Google Chrome( CBo6oaHoe I10)
Jocka mapkepHas - 1 Mathcad 15 (siuuensust PKG-7543-FN, MNT-PKG-7543-FN-
IIIT. T2, norosop Ne 28-13/13-057 ot 26.02.13)

Mozilla Firefox (Ceo6GomHoellO)

P7 Ocduc 1.4.1.37 (C/u 5260001439)

Open office 4.1.10(muuensus Apache License 2.0)

7-zip (CBoboauoe I10, GNULGPL)

Microsoft Office Visio 2013/2016 (moanucka

Visual Studio 2013 (IDE) (IToxmuckaDreamSpark

7-zip (Coboanoe 10, GNULGPL)

6251 PaGounx mect Microsoft Windows 10 Pro misiyu.3aBeaenuii 21H2

npernogaBatens — 1
PaGounx MECT
cryaenra — 12
[TKnabaszse

Intel(R) Core(TM) i3-
12100 3.3 ITuy, 8
e0O3Y,

NVIDIA GT 730 4 TG,

(MoxruckaDreamSpark Premium, gorosop Ne 0509/KMPor
15.10.18)

Linux Slackware 13.37(Cso6oauoel1O, GNU GPL)

Linux Calculate (Ceo6GomHoellO,

GNU GPL)

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

Microsoft Office Visio 2013/2016 (moamuckaDreamSpark
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500Gb SSD, wmonurop
23.8“— 12 mr.

Jlocka mapkepHas —
1.

Premium, morosop Ne Tr113003 ot 25.09.14)

P7 office( C/u 5260001439)

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

CodeBlocks 16.01 (Cso6oanoe I10, muuenzus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToamuckaDreamSpark Premium,
norosop Ne 0509/KMPot 15.10.18)

GoogleChrome (Co6oanoe I10)
MozillaFirefox(Cso6omauoe T10)

Visual Studio Code (IDE) 1.68( I[Iponpuerapuoe I10)
Notepad++ 8.4.2 (Crobomnoe I1O. GPL 3.0)

7-zip (CoGoxaroe 10, GNULGPL)

6252 Pabounx Mect Microsoft Windows 10 Pro mnstyu.3aBenennii 21H2
npermojaBareis — 1 (HoamuckaDreamSpark Premium, morosop Ne 0509/KMPort
Pabounx mect | 15.10.18)
crynenta — 12 Linux Slackware 13.37(Cso6oauoellO, GNU GPL)
1K na 6ase Intel Core | Linux Calculate (Ceo6omnoellO,
i3-21203.3 1T, 816 | GNU GPL)
03V, NVIDIAGT Microsoft Office Access 2013/2016 (noamuckaDreamSpark
7304716,1T6 HDD, Premium, morosop Ne Tr113003 ot 25.09.14)

Monurop 19“—12 wt. | Microsoft Office Visio 2013/2016 (noanuckaDreamSpark

Jlocka mapkepHas — Premium, norosop Ne Tr113003 ot 25.09.14)

L. P7 office( C/u 5260001439)
Open office 4.1.10(muuensus Apache License 2.0)
Adobe Acrobat Reader DC-Russian( [Tpopuerapuoe I10)
MathCad 15(JTunensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, noroBop Ne 28-13/13-057 ot 26.02.13)
CodeBlocks 16.01 (Ceo6oanoe I10, munensus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToamuckaDreamSpark Premium,
norosop Ne 0509/KMPot 15.10.18)
GoogleChrome (Ceo6oanoe I10)
MozillaFirefox(Ceo6omuoe I10)
Visual Studio Code (IDE) 1.68( ITponpueraptoe I10)
Notepad++ 8.4.2 (Coboanoe I1O. GPL 3.0)
7-zip (Croboauoe I10, GNULGPL)

6253 Paboumx mecT Microsoft Windows 10 Pro misiyu.3aBeaenuii 21H2

npernogaBatens — 1
PaGounx MECT
cryaenra — 12

1K na 6asze Intel Core
i3-21203.31Tw, 816
O3V, NVIDIAGT
7304 16,1T6 HDD,
Mouutop 19— 12 wr.
Jocka mapkepHas —
lmT.

(MoxruckaDreamSpark Premium, morosop Ne 0509/KMPor
15.10.18)

Linux Slackware 13.37(Co6oauoel1O0, GNU GPL)

Linux Calculate (Ceo6omHoellO,

GNU GPL)

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

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

P7 office( C/u 5260001439)

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

CodeBlocks 16.01 (Cso6oanoe I10, nuenzus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToxmckaDreamSpark Premium,
norosop Ne 0509/KMPot 15.10.18)

GoogleChrome (Ceo6oanoe I10)
MozillaFirefox(Ceo6oanoe I10)

Visual Studio Code (IDE) 1.68( ITponpuerapuoe I10)
Notepad++ 8.4.2 (Croboanoe I10. GPL 3.0)
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7-zip (Coboanoe 10, GNULGPL)

8 6254 Pabounx mect Microsoft Windows 10 Pro misiyu.3aBenenuii 21H2
npenojaasares — 1 (IMoxmuckaDreamSpark Premium, morosop Ne
Pabounx mect | 0509/KMPot15.10.18)
crynenTa — 12 Linux Slackware 13.37(Cso6oauoellO, GNU GPL)
[TKua6aze Intel Core Linux Calculate (CeoGomuoellO,
i5-13400F 2.5 T, 16 | GNU GPL)
603V, Microsoft Office Access 2013/2016 (moamuckaDreamSpark
GEFORCE GTX Premium, norosop Ne Tr113003 ot 25.09.14)
1650,4 Gb, Microsoft Office Visio 2013/2016 (noamuckaDreamSpark
Monurop 23.8° — 12 Premium, norosop Ne Tr113003 ot 25.09.14)
IIIT. P7 office( C/u 5260001439)
JockamapkepHas — Open office 4.1.10(uuen3ust Apache License 2.0)
1. Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
MathCad 15(JTunensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)
CodeBlocks 16.01 (Cso6oanoe I10, muuenzus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (ITommmcxaDreamSpark Premium,
norosop Ne 0509/KMPor 15.10.18)
GoogleChrome (Ceo6oanoe I10)
MozillaFirefox(Ceo6omauoe I10)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)
7-zip (Coboanoe 11O, GNULGPL)
9 6421 Jocka wmemnoBas — 1 | Windows 7 32 bit xopnopartuHas; VL 49477S2. Adobe
mr.Okpan — 1 . | Acrobat Reader DC-Russian (6ecrut.). Microsoft Office
yueOHas MyapTUMEe IMHHBIT Professional Plus 2007 (sruriensust Ne 42470655).
npoekTop EpsonX12 — | Dr.Web (c/aH ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
aysuTopus Ui | 4
HPOBCACHUA wr.KomnerorepPCMB
3aHATUM Asus Ha  ummcere
nekimonnoro wu | Nvidia/AMDAthlonXIl
CPU 2.8Ggz/ RAM 4
CCMHUHAPCKOTO Ggb/SVGAStandartGr
THIIa, aphics +Ge-
TPYIIOBBIX A | FORCENVvidiaGT210/
WHIUBUAYaIbHBI | HDD250Ggh,SATAInt
X erface, monuTop 19”7, ¢
KOHCYJIbTalMi, | BPIXOAOM Ha
npoekrop.Pabouee
TCKYIICTO MeCTO cTynmeHTa — 74.
KOHTPOJIAL 1 PaGouee Mecrto IS
MIPOMEKYTOUYHO | npenojasaTens — 1 mir.
¥ aTTecTanun
10 | 6543 Paboune Mmecta | Microsoft Windows 7 MSDN pekBH3HUTBHIIOTOBOpa -
KOMITBIOTEPHBIH CTyJIeHTA, noanuckaDreamSpark Premium, morosop Ne 0509/KMP ot
S _ | ocnamennpie  TIK na | 15.10.2018. becnmarnoe I1O: makernporpamm Open Office,
6aze Intel Core i5 c | True Conf, Bpaysep Google Chrome, Bpaysep Mozilla
HOMEIMEHUC NI | vonmropamu  — 8 | Firefox, Bpaysep Opera, McAfee Security Scan, Adobe
CPC, kypcoBoro | mr.PaGoune Mmecra | Acrobat Reader DC, AutoCAD2013
IPOEKTHPOBAHU | CTY/EHTa,
oq (BBIHOHHCHI/IH ocHameHuele [IK Ha
KYPCOBBIX 6azeCore 2 Duo c
MOHUTOPAMU -2
pabor) wr.Pabouee MeCTOo
NPENoIaBaTes,
ocHanieHHoe IIK Ha
6aze Intel Core i5 ¢
MOHUTOPOM - 1

mrr.IIpoexTopAccer,
NPOEKLUMOHHBIH 9KpaH
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— 1 wt.J1IK
MOJKITIOYEHBl K CETH
«uTepHe™ u
00ecTIeunBaT AOCTYI
B AIIEKTPOHHYIO
HHPOPMALTMOHHO-
00pa3oBaTeNBHYIO
cpeay  yHUBEPCHTETA.
IIpuntep HP LaserJet
1200 — 1 mt.

10. METOJAWYECKHWE PEKOMEHIALIMH OB YYAIOIAMCSIIO OCBOEHUIO
TACHATLITAHBI

JlucuumiuuHa  peanu3yercs IOCPEACTBOM  MPOBENEHUS  KOHTAaKTHOW  paboThl €
oOyyaromuMucs (BKJIIOYasi MPOBEACHUE TEKYIIErOo KOHTPOJIS yCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThl 00YUYaIOIINXCS U IPOMEKYTOUHOMN aTTeCTaIUu.

KonTtaktHas paboTra MPOBOTUTCATIPEUMYIIECTBEHHO ayauTOpHO. [l Tekymero u
MIPOMEKYTOUHOTOKOHTPOJII MOTYT  HCIOJb30BaThCS TECTOBBIC 3aJaHMs, pa3MEUICHHbIE B
AIIEKTPOHHON MH(POPMAITMOHHO-00pa3oBaTeabHOU cpene yauBepcutera (manee - 911OC).

Bce Bompochl, BO3HUKIIKE MPU CaMOCTOSATENbHOW paboTe HajJ JOMAIIHUM 3a/laHueM,
MOPOOHO Pa3OUPArOTCSI TPU MPOBEICHUH JIA0OPATOPHBIX paboT M Ha Jekiusx. [IpoBomsTcs
WHAUBUAYalIbHbIE U TPYIIOBbIE KOHCYIbTAIIMH C HCIOIb30BAaHUEM, KaK BCTPEY CTYIEHTAaMH, TaK
¥ COBpPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA: eKTpoHHas moura, ZOOM.

Jl7is oueHKU 3HAHWM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIMHA MO
JTUCITUTUIMHE TPUMEHSETCS] OaJTbHO-PEUTHHTOBYIOCHCTEMY KOHTPOJISI U OICHKY YCIIEBAaeMOCTH
CTYJICHTOB.

CryaeHThl HaKaIUTMBAIOT OaJUIbI 32 BCE BUJIBI yU4eOHOU paboTHI.
[TpumepHas cuctema nosyueHus: 6auioB:
Bun nesarensHoctu Max 6asn
3a BBITIOJTHEHUE KaX10M MHAWBUIyaTbHOU nTaboparopHoit | 10
paboThI 110 CBOEMY BapUaHTy

KonTponbHas paboTa uiu TeCTUPOBaHHE IO TEME 5
JlexuroHHBIE 3aNTUCH B TETPaaH 20
[TpoBepoUyHbIC MATUMUHYTKH Ha JICKITUSIX 3

AxTuBHas paboTa Ha JEeKIUIX U JabopaTopHbIX, yuactue | 20
B JIMCKYCCUSIX M 00CYXKIECHUAX

ITo wrToram TeKkyuel ycreBaeMOCTH CTYJIEHTY MOXeT ObIThb BBICTABJICHA OILIEHKa II0
MIPOMEXKYTOUHOM aTTecTalluyd B COOTBETCTBUU 3a HaOpaHHBIMM 3a cemecTp Oannamu.CTyaeHTam,
HaOpaBIIUM B XOJIe TEKYIIEro KOHTPOJs ycrneBaeMocTu no aucuumiude oT 61 g0 100 6amnoB u
BBIMIOJTHUBIIMM BCE O00s3aTeNIbHbIE BHJIbl 3aIUIAHHPOBAHHBIX YUEOHBIX 3aJaHUil, MO0 PEUICHUIO
npernojaBatenss 0e3 MPOXOXKJIEHHs IMPOMEXKYTOUHOH aTTecTallid BBICTABISETCS OLIEHKAa B
COOTBETCTBUU CO IIKAJION OLEHKU PE3yIbTAaTOB OCBOCHUS TUCIUIINHBI.

B cnydae, ecnu CTyAeHT He HaOMpaeT HYKHOTO KOJMYECTBAa OajIOB, HE YCIIEBAET B
YKa3aHHBII CPOK BBINOJHUTH TpeOOBaHUs paboueill MporpaMMbl, WIK €CJIM OH XOYeT MOBBICUTh
CBOIO OLIEHKY, TOT/Ia OH CJIAaeT 3a4eT/3K3aMeH MO OuiieTaM, OILIEHKA BBICTABISETCS B COOTBETCTBUU
C TPAIUIIMOHHON CUCTEMOM.

PesyabraTr 00ydyeHus cuuraercss cOpMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKaHUE Kypca OCBOEHO MOIHOCTBIO. [IpH yCcTHBIX coOECeOBAHUAX CTYAECHT
HCUEPIIbIBAIOIIE, MTOCTIeI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIpaBIII€TCS C 3aJadyaMH, BONPOCaMU U JPYTMMHM BUAAMH 33JaHHUM, HCIIONB3YeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuan. Bce mpemycmoTpeHHble pabouell yueOHOM mporpamMMoin 3aJaHus
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BBITIOJIHCHBI B COOTBCTCTBHUM C  YCTAHOBJICHHBIMU Tp€6OBaHI/I}IMI/I, CTYACHT criocoben
AQHAJIM3UPOBATh TOJYYECHHBIE PE3YyJbTaThbl, MPOSBISET CAMOCTOSATEIBHOCTh IPU BBINOJHEHUU
3a1aHUM.

Pe3ysabrar 00ydeHusi cuutaercs c(POpPMHPOBAHHBIM HAa IMOPOTrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIep’KaHUe Kypca OCBOEHO MOJHOCTBIO. [IpH yCTHBIX cOOECeIOBAHUAX CTYACHT
MOCIIeI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3yaraer y4eOHbI MaTepuai; CIpaBIeTCS C
3aJayaMy, BOMPOCAMHM M APYTUMH BHJAAMHU 3aJaHHi, TpeOYIOUIMX NPHUMEHEHUs 3HAHUM; BCe
[pelyCMOTPEHHbIE paboueil yyeOHON mporpaMMoil 3aJaHusi BBIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMUA Tp€6OBaHI/I$IMI/I, CTYACHT crocobeH AHAJIIM3UPOBATL IMOJYYCHHBIC PC3YJIbTAThI;
MIPOSIBIISIET CAMOCTOSATEIBHOCTD IIPH BBIIIOJIHEHUU 3aJaHUI

PesyabraT 00y4eHust cuutaercsi Hec)OpMHUPOBAHHBIM, €CJIM CTY/IEHT TP BBIIOJIHEHUN
3aJJaHUuil HEe JAEMOHCTPUPYET 3HAHUN y4eOHOTo marepuala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJIBIIUMU 3aTPYAHCHUAMU BBIIIOJHACT 3adaHUA, HC ACMOHCTPHUPYCT HCO6XOHI/IMBIX YMGHHﬁ,
KayeCTBO BBINOJHEHHBIX 33JJaHUIl HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSAM, KAU€CTBO UX
BBIINIOJIHEHUA OLICHCHO YHCJIOM 0aJlJIOB HMKE TpEX IO OI_IGHO‘-IHOI\/'I CUCTCMC, YTO COOTBCTCTBYCT
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKasaHus I 3aHATHI JEeKIMOHHOIO THIIA

JIeKIMOHHBIN KypC TPEANoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MiaHa. B Xxo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BOIPOCH! B paMKax
KaKAoW TeMbl aucnuiuinabl (Tabmumna 4) . O003HAYAOTCS KIIFOYEBBIC ACIEKThI TEM, a TaKkKe
JIENal0TCA aKIEHThl Ha Hauboyiee CIIOKHBIE U BaKHBbIE TMOJOXKEHUS HM3y4yaeMoro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOM JUJIi TOATOTOBKU OOYyYaroOImUXCA K
nabopaTopHbIM paboTaM U BBIMIOJHEHUS 3aJaHUi CaMOCTOATEIbHOM paboOThl, a TaKkkKe K
MEPOTIPUATHAM TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCTaluyd TI0
JUCLHUILIIMHE.

B Xxone neKUMOHHBIX 3aHATUA  PEKOMEHJIIYETCS BECTH KOHCIEKTUPOBAHUE Y4E€OHOTO
Marepuana.

JUis akTHBH3aIMM pabOTHI ydYalIUXCs Ha JICKIMSAX pa30HparoTcs MpOoOJIEMHBIC 3a/ayd,
HaIpUMep NPOrpaMMBbI, 3alHMCaHHbIE C OMIMOKAMM, B KOTOPBIX IMOJY4aeTCs HEOKUIAHHBINA Ui
oOyuvaronuxcst pe3ynbrar. Kak mpaBuiio, B KOHIIE JICKIIUU BBIACTCS KOPOTKOE 3aJjaHue, CTYIEHThI
NUIYT U cAatT B TedeHue 5-10 MuHyT cBoe pemieHne. OHU MMEIOT BO3MOKHOCTH MPOBEPHUTH
JIoMa CaMOCTOSITEJIbHO CBO€ pEIICHHE W YOeaUThCA B €ro MpaBWIBHOCTH Wiu omuoOke. Ha
CIIEYIOIIEH JIEKIIMM COBMECTHO CO CTYJAEHTaMH 3aJaHue o0CyKIaeTcsl, pa3oupaeTcsi MpaBUIbHOE
pelIeHHE.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHUIUIMHBI Ha J1a00paTOpHBIX
paborax

[TonroToBKy K KakaoW jabopaTopHOil paboTe CTYyIEHT MO/DKEH HayaTh C H3Yy4eHMs
JEKIIMOHHOTO MaTepuayia, KOTOPBIA OTpa)kaeT COAEp)KaHHWE IPEMIOKEHHOM TeMbl. [lanee oH
3HAKOMUTCS C 3a/laHUsIMM J1TaOOpaTOpHON palboThl, U TpeOOBAHUAMHU K paboTe, MPeI0KEHHBIMU
oOpa3laMu BBINOJHEHUS NPU WX HAIW4YUM, TpeOoBaHMsIMH K odopmieHuto oryera. Kaxnas
BBINOJIHEHHAsI paboTa ¢ 0(OPMIIEHHBIM OTYETOMITOIICKHUT 3aIUTE Y MPETroiaBaTes.

[Tepen naganom pabGoTsl B popme Oecebl MOBTOPSIETCS HEOOXOAUMBIN IS BHITIOTHEHUS
paboThI TEOPETUYECKHI MaTepHall, IprueMbl paboThHI B IpOrpaMMax.

BonsmmHCTBO 3a)IaHI/II7I BBITIOJHACTCA B HECKOJIBKUX IIporpamMmax, HECKOJbKHMU
METOJaMH, pe3yJabTaTbl CPAaBHUBAIOTCS, oOleHMBaloTcA. OOydwaromumecss ydaTcs  caMH
KOHTPOJHUPOBATH MPABUIBHOCTE BBIITOJTHCHHA Sa)IaHI/Ifl, CBEpAA OTBCTHI, ITOJYUCHHBIC PAa3HbBIMH
cnocobamu. [lomyuyeHHbIE HABBIKM HCIOJb30BAHUS PA3IUYHBIX MPOTPAMMHBIX HPOAYKTOB U
YMEHHUE JaBaTh OIEHKY CBOEH NEeATEIbHOCTH OYIyT HEOOXOIWMBI CTYICHTaM B TOCIEIYIOIIEM
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00y4YeHHH, TIPU BBITIOJHEHUH KYPCOBBIX paOOT M MPOEKTOB, HayyHOW pabOThl M MPOBEICHUU
NPaKTHKH.
[Tpu oueHuBaHNM 1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:
— Ka4yeCTBO BBINOJIHEHHS IPAKTUYECKOW dYacTH pPabOThl M CTENEHb COOTBETCTBUS
pe3yabTaToB pabOTHI 3alaHHBIM TPEOOBAHUSIM;
— Ka4yecTBO 0(OPMIICHHUS OTYETa IO padore;
— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJBHBIEC BOIIPOCHI IIPH 3aIUTE PAOOTHI.

10.4. MeToanyecKkue yKa3aHus N0 CAMOCTOSITeJILHON padoTe 00y4yaroumxcs

CamocrosTenbHas paboTra oOecreuyuBaeT IMOATOTOBKY OOydYaromerocs K ayJUuTOPHBIM
3QHITHSIM ¥ MEPOIPHUATHIM TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOW aTTECTAIlMH MO M3y4aeMOi
JTUCIUTUTHHE. Pe3ynbTaThl 3TOM TOATOTOBKU MPOSBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATHSIX W B KayeCTBE BBINOJHEHHBIX NPAKTHYECKHUX 3aJaHUi U JApYyrux (OpM TEKYIIEro
KOHTPOJISI.

[Ipu BBIMONHEHUH 3aJaHUN IS CAMOCTOSATEIBHOW pabOThI peKOMEHAYETCsS MpopaboTKa
MaTepHaJiOB JICKIUH 10 KaXKIOW MPOHJICHHOW TeMe, a TaKKe H3YYCHHUE PEKOMEHIyeMOu
JUTEpaTyphl, IpeacTaBIeHHON B Paznene 6.

B mpormecce camocTosTenbHON pabOThl NMPU W3YyYEHHH TUCIMIUIMHBI CTYIACHTBI MOTYT
paboTaTth Ha KOMIBIOTEPE B CHEHUATM3HPOBAHHBIX AYIUTOPHSIX JJISI CAMOCTOSTEIBHON paboThI
(ykazano B Tabmuue 12). B ayauropusix UMeeTCsl JOCTyN 4epe3 HH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON HMH()OPMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcutera (QMOC) u sanekrponHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC DPACIONIATalOTCs y4eOHBbIE M Y4EeOHO-METOIMYECKHE MaTepHajbl, KOTOphIE MOTYT OBITH
UCIIOJIB30BaHBI JJIs1 CAMOCTOSITEIIbHOW Pa0OThI IPU U3yYCHUHN JTUCITUTLIAHBI.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

OneHo4Hble cpeacrea Vi NPOBEACHUS TEKYHIECI0 KOHTPOJIA YCIIEBAEMOCTH

Texkymuit KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BUIaM y4eOHOTO Iporiecca:
— YCTHBIE OMPOCHI [0 TEMaM,
—  BBINIOJTHEHHE JIA0OPATOPHBIX PabdoT,
—  CaMOCTOSITENTbHBIE paOOTHI IO TEMaM.

| cemecTp

IIpumeps! 3axaHui 1J1s J1a0OPATOPHBIX PadoT
JlabopaTopHas padora no teme «JIuHeliHbIe U Pa3BETBJIAIONINECH AJITOPUTMbI»

PaGoTa BbINOJTHSIETCS 110 BAPHAHTAM.

3ananue 1. CocTaBUTh OJIOK-CXEMY U HAIKCATh MPOTPaMMY JUIsi BEIUMUCIICHUS 3HAYCHUS (YHKIINH.
[TpoBepuTh MPaBHIBLHOCTH PabOTHI MPOTPAMMBbI, BBIYMCIHB 3HAYCHHUS (YHKIUN B DJIEKTPOHHBIX
Tabimmuax u B Mathcad.

| os_ ], Vi e 18
y=|x + g=tg| = | +
0.3\ 15 6) 4Jx+0.2

1(a) Beruncnute Yy, zZnpu x=8,3.
Berunciure f1= min{y, Z}
1(6) Beruncnute Yy, zugnpu X=3,7.
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f2=max{y, 7, g}

3ananue 2.

CocraBuTh OJIOK-CXEMy M HaIKMCaTh MPOTPaMMYy Ul BBIYMCIICHHS 3HaueHHUs QyHKImu Z(X,
y).3amycTuTh MporpamMmy MpH Pa3IUYHBIX 3HAYCHHUAX apryMeHTOB X W Y (3 mapbl 3HAYCHUI
mo00paTh CaMOCTOSATEILHO, O0eCTIeYrB PabOTy KaXa0H BETKH).

[TpoBepuTh MPaBUIBHOCTh pPabOTHI MPOTPAMMBI, BBIUMCINB 3HAYCHHS (DYHKIHUH B
9JIeKTpOHHBIX Tabmuiax u B Mathcad, ucronssys ¢pyakiuun ECJIN(), 1F().

x3+eY, ecau xy<—0.5

z=Jx? cosg, eciu —0.5<xy<0.5

lg(xy?), ecau xy>0.5

\

3aganue 3.
CocraBuTh OJIOK-CXeMy U HalKMcaTh MPOrpaMMy Ui BBIYHCICHUS 3HA4YCHUS (DYHKIIUU
U(X,y).3ammycTuTh IporpamMMmy IMpH pas3iHdHbIX 3HAYEHUAX apryMeHTOB X ¥ Y (2 mapsl 3HaYCHU
000paTh CaMOCTOATENLHOIIIS IPOBEPKU PAOOTHI Pa3HBIX BETOK).
[TpoBepHTh MPAaBUILHOCTH PA0OTHI MIPOTPAMMBI, BBIYHCIIUB 3HAYEHUS (DYHKIUN B DJIEKTPOHHBIX
tabmuuax u B Mathcad.

-

3/x2-2y

U= 5.3+0.5X
min{d\/cosz(x—o.Gl), 2%y

A

>5

, eciu

X
eciu —<5

y

—< | X

JlabopaTopHas padora no teme «l{ukianyeckue aJaropuTMbi»

PaGoTa BhInOTHSIETCS IO BAPHAHTAM.
CoctaBuTh OJIOK-CXEMY U MpPOrpamMMy JJIsl BBIUMCIIEHUS TaOnMIbl 3HaueHU QpyHkuuit Y u Z no
3agaHHbIM popmynam. [IpoBepuTh pe3yiIbTaThl B TAOJIMYHOM Mporiieccope u makere Mathcad.

1 Hcnonb3oBats onepatopsl While, for, dowhile.
Y = tg(ex + COS X) mpu 0<x<0,34 ¢ marom 0,06;

2 Hcnonp3oBarh oreparop for;
HalTH MaKCUMaJIbHOE 3HauUeHue QyHKIUU

2X + 3‘{/? —e™, ecausin(y—x)<0.5

Z=1tg’x+Iny
X—-y

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

, ecausin(y—x) >05"

3 Hcnonw3oBats oneparop While

Z = max {’*;arctg (y-X); Y2 + X2 ;arccos(y+%)}, mpr 1,8<x<23 ¢

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

JlabopaTopnasi paGora no teme «OaHOMEpHbIE U IByMepPHbIe MACCUBbBI»
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PabGora BbInoIHSAETCH 110 BAPHAHTAM.

CocTaBUTh OJOK-CXEMY U IPOTPAMMY.

1 Opnuomepusiit mMaccus X(8) 3agare mo dopmyne X; = IN(i+0,5) . Haiitu
KOJIMYECTBO  DJIEMEHTOB, YAOBJIETBOpsrommx ycioBuio  -0,3<c0s(x;)<0,3.
IToMeHATH MecTaMu BTOPOM U IATHIM 2JIEMEHTHI.

2 OnnomepHblid MaccuB Y(5) 3amojgHUTH CIIyYallHBIMM YHCIaMU. BbrauciuThb

4
npousBeieHrue mno Gopmyie P= I I (Sln Yi +O’7|). MaccuB u pe3ynbTar
i=0
BBIBECTH HA DKPaH M B TEKCTOBBIN (haiii.
3 Martpuity A(4,4) 3anate B daiine.

- Hatith MakcuManbHBI IOJIOKHUTENBHBIA  DJIEMEHT HAJ  IJIaBHOU
JIMaroHajabio MaTPULBI A.

- JUIs CTPOKHU K, B KOTOPO# HaXOAUTCS HAWICHHBI MAaKCUMAJIbHBINA DJIEMCHT,
3. 4,3cosay

HaWTH cyMMYy 10 popmyIie S = Z— ;

o 0,2]+1

- chopMHpOBaTH OJJHOMEPHBI MAacCUB B M3 CyMM OTpHIIATEIBHBIX 3JIEMEHTOB
KaXJ0M CTPOKH MAaTPHUILIbI A.

Bonpocsl Aj1s1 yCTHOTO onpoca

Tema: «OcCHOBBI AJrOPUTMHU3ALUM U NPOrPaMMHUPOBAHUS», «JIMHeHHBIA U

Pa3BeTBJISIONIMIACS ATTOPUTM»

1.

2.
3.
4

oo

8.
9.

10.
11.
12.
13.

14.

15.

NS

[TonsiTue anropuT™Ma, BUbl aITOPUTMOB.

[Tepeuncnure BUabI GJI0KOB, UCHIOIb3yEMBbIE B OJIOK-CXEME.

[lepeuncnure OCHOBHBIE TUIIBI JAaHHBIX si3bIKa C++.

Ha3Banue omneparopa ycioBHoro mnepexoga Ha s3pike C/C++. IlpuBeaute mnpumepsl
MCIIOJIb30BaHUS.

CKOJbKO HAMpaBJICHHI BETBICHUS 0OECIICUNBACT OJIMH ONEPaTOp YCIOBHOTO nepexona if?
Kax, ucrnosb3ys oneparop yCJIOBHOTO nepexoa if, ocymecTBUTh pa3BeTBiIeHHE Ha OoJiee YeM
JIBa HaNpaBJICHUA?

YeM OTIMYAIOTCS TPOILECCHI BBIYMCICHUH, OpraHU30BaHHBIC omepaTopamu If B MOIHON u
kpatkoit ¢popme? IIpuBecTr mpuMepsl y100CTBa UCIIOJIB30BAHUS KaXKA0H (POPMBI.

Onumure NpUHLIKI peaTu3alyy JUHEHHOTO alrOpUTMa B OJIOK-CXEME, B IPOTrPAMME.
OnumuTe NPUHIUI peaTu3aliy pa3BeTBISAIOLIET0Cs allrOpUTMA B OJIOK-CXEME, B TPOrpamMMe.
Kakune 6ubimoTexkn He0OX0MMO MOIKIIIOYATh JIsl paboTHI TporpamMmel? VIX Ha3HavYeHHE.
Kakoli onepaTop ucnonb3yercs 411 BBoAa faHHbIX? [IpuBenure npumepsl.

Kakoii onepaTop ucnomnb3yercs g BbIBoa JaHHbIX? [IpuBeauTe npumepsl.

Kakue xoHcTpykuuu s3pika C++ HCHONB3YIOTCA NpPH PEUICHMM 3aJad Ha JIMHEWHBIM U
Pa3BETBISAIOLIUICS AITOPUTMBI?

Onuimure NPHHIMI pealn3alliid Pa3BEeTBISIONICTOCS airopuTMa B makerax MS Excel,
OpenOfficeCalc.

OnumuTe NPUHIUI peaTu3aliy pa3BeTBIsoNnIerocs aropurMa B nakere MathCad.

Tema: «ukInYecKUil AJITOPUTM
Uto Takoe UMKINYECKUH aNTrOpUT™M?
Yro Takoe nepeMeHHas HuKJa?

Yro Takoe Teno nukia?
Yro Takoe nrepauus?
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5. Kakue BUIbI HUKIMYECKOTO AJITOPUTMA Pa3InyaoT?

6. Kakue oneparopsl si3pika C++ OTHOCATCS K IUKIIaM?

7. Kaxkue onepatopsl s3b1ka C++ OTHOCSTCS K LIMKILY C IIPEAYCIOBUEM?

8. Kaxkue onepatopsl si3b1ka C++ OTHOCSTCS K LIUKITY C [TOCTYCJIOBHUEM?

9. Onumure NUPUHIUNBI HAXOXKICHUS CYMMBI, MPOU3BEIACHUS, KOJIWYECTBA, CPEIHETO
apuMeTHUYECKOro, HAaWMEHBIIEr0, HauOONbIIEr0 3HaueHUs QYHKIUK B TabIuLe NpU
COCTaBJIEHUH MPOTPAMM U OJIOK-CXEM.

10. B uem 3akiroyaeTcst pa3HULIA MEX]Ty PA3BETBISIOIIUMCS U LIUKIMYECKUM aIrOpUTMaMH?

Tema: «OnHOMepHBbIE U IByMEepPHbIE MACCUBbI»
1. Yro takoe maccuB? Kakue BUJIbI MAaCCUBOB BaM M3BECTHBI?
2. Kak oObsIBUTH OTHOMEPHBI MacCUB?
3. Kaxk BBecTH OTHOMEPHBIN MaCCHB C KJIaBUaTyphl? B iporpamme? mo popmyme?
4. Kak BbIBECTH OTHOMEPHBIA MAaCCUB B CTOJI0CI? MACCHB B CTPOKY?
5. Kak HailTu cyMMy 371€MEHTOB OJHOMEPHOI'O MAacCHUBA, YIOBJIETBOPSIIOIIMX YCIOBHIO?
6. Kax HaiiTu npousBeneHue JIEMEHTOB OJJHOMEPHOIO MacCHBa, YAOBIETBOPSIOUINX YCIOBUIO?
7. Kax HaiiTu cpennee apuMeTHYECKOE 3JIEMEHTOB OHOMEPHOI'O MacCHBa, YIOBIETBOPSIOIINX
YCIIOBHIO?
8. Kak HaiiT MakCHMaTbHBIN 3JIEMEHT OJTHOMEPHOTO MACCHBA, YAOBIETBOPSIOMINN YCIOBHIO?
9. Kak HaiiTu MUHUMAaJIBHBIN JIEMEHT OJTHOMEPHOTO MAaCCUBA, YIOBIETBOPSIOMINNA YCIOBUIO?
10. Kak co3gare HOBBI ONHOMEpPHBIM MAacCHB M3 DJIEMEHTOB OJHOMEPHOTO MAacCCHBA,
YAOBJIETBOPSIOIIUX YCIOBUIO?
11. Kak HailT¥ KOJTMYECTBO 3JIEMEHTOB OJJHOMEPHOIO MacCHBa, yAOBIETBOPSIOLUIUX YCIOBUIO?
12. Kak moMeHsTh MECTaMH 3JIEMEHTHI OTHOMEPHOTO MaccuBa?
13. Kak 00bSBHUTH IByMEPHBI MaccuB?
14. Tlepeuncnure cnocoObl MHUIMAIU3AIMN JBYMEPHOTO MacCHBa.
15. Kak BeIBeCTH JBYXMEPHBII MaccuB?
16. Kak copmupoBars ycioBue ajsi BbIOOpa onpeaenéHHonl 001acTu MaTpuisl?
17. Kak co3maTh HOBBIM ONHOMEPHBIM MAacCHUB M3 JJIEMEHTOB JIBYXMEPHOTO MAacCHUBa,
YAOBJIETBOPSIOIIUX YCIOBUIO?
18. Kak co3gare HOBBI OTHOMEpPHBIA MAacCHB W3 MAaKCHMAJIBHBIX JJIEMEHTOB KaXIOH CTPOKH
JIByXMEPHOTO MaccuBa?
19. Kak co3nare HOBBIH OIHOMEPHBIH MAacCHB M3 MAaKCUMAIBHBIX AJIEMEHTOB Ka)KJIOTO CTOJOIA
JByXMEPHOTO MaccuBa?
20. OnumuTe MPUHIMIIBI HAXOXKICHHUS 33JaHHBIX BEJIMYUH B IBYMEPHOM MAacCHBE.
IIpuMepHbIe 3a1aHus VISl CAMOCTOATEIBHBIX padoT
Tema «JInHelHbIN U Pa3BeTBIAIOIMICA AJITOPUTM»
CoctaBuTh 0J0K-CXEMY U HANUCaTh IPOrpamMMy JUIsl BBIYUCIECHUS (PYHKIUU:
F(x) = )2(2—-)(, 2 ecnu 0<x<1
X*=sinmtXx, ecau Xx>1 umu x<0
Tema: «ukianyeckuii aJIropuTM»
CoctaBuTh OJOK-CXEMy M HamMcaThb NPOrpaMMy JJsl BBIYMCICHHUS TaOJIMIbI 3HAYCHUN
byHKIMY:
ctg(x+Y) x+y|<1 11<x<3  hx=1
Z=9X+Yy 1<|x+y|<4 _2<y<3 hy:é
X—Yy x+y|>4 2

Berancnuts npousseneHue 3Hauennii 0<Z <2
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Tema: «MaccuBLD»

oo 1-21
Maccus A[5][5]3anan o popmyae Ali][j]= Ti03° Haiiti MaKCHMAaJIbHBIN DJIEMEHT MEHBIINMI -

0,5 1 3ameHuTb ero HynaeM. [loMeHsATs MeCTaMK BTOPYIO U TPETHIO CTPOKH MaTPUILIBI.
Il cemecTp

IIpumeps! 3apaHui 1J1s JJa0OPATOPHBIX PadoT
(PaboTBI BBITIOJHSAIOTCS IO BAPUAHTAM )

Tema«UucienHoe penmieHre HeJTMHENHBIX YPABHEHU D)
YpaBHeHHE OTtpe3ok

V1-0.4-x? —arcsin x=0 [0;1]
1) MeTopt:

- [IATrOBBIM MeTo (OTIeNIeHne KOPHEH ypaBHEHUS C pa30ueHUEM OTpe3Ka [a; b] Ha 10 gacreit),
- METOJ IIOJIOBUHHOTO AejieHusac TouHocTh0 £=0,001;

- meron Herorona ¢ tounocteio €=0,0001;

- METOJ IpOCTOl uTepanuu ¢ TouHocThio €=0,001;

- metoa xopac Toanocthio €=0,0001.

2) Peanusanuu Bcex meToz0B (11.1) B anektpornom Buje: Excel (Calc),Mathcad.

+ B Excel (Calc) momyuuts perieHue, MCnoab3ys HHCTpyMeHT [logbop mapamerpa;
+ B Mathcadnonyuuts perienue, ucnoib3ys GyukuuFind()u root();

+ nporpamma Ha C++ — METO/IbI IO BapUAHTaM.

3) Pyunoii cuer:

- IIIarOBBIA METOT;

- METO/I ITOJIOBUHHOTO JiefieHus (3 uteparun);

- Metos1 HetoToHa (3 urepanuu™); - MeTos npocToi urepaunu (3 utepauun);
- MeTo1 Xopa (3 urepauun).

Tema«HuciieHHoe pelieHHe CUCTEM JTHHEHHbIX YPaBHEHH I
20-%+2-%-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) Peanusanuu metos0B B Excel (Calc):
- metoal aycca;
- MaTpUUHBIM MeTo/1 (Uepe3 oOpaTHYIO MaTpHIly);
- ¢ Hcroyib30BaHueM cpezcTBa «llouck pemenus» unu «PemaTensy;
- METOJ POCTOi urepanuu (tounocts £€=0,001);
- meton 3eiiaens (tounocts £€=0,001);

2) Peanmzanuu metonoB B Mathcad:

- MAaTPUYHBIN METO (Yepe3 0OpaTHYIO0 MaTPHUILY);
- ¢ momolIbio BcTpoeHHou ¢pynkuuuFind();

- METO pocToi urepanuu (tounocts £€=0,001);
- meton 3eiiaens (tounocts £€=0,001);
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3) PyuHoii cuer:

- METOJ IpOCTOW uTepauuu (crenarb 3 UTEpaluH, ONPENEIUTh C KaKOW TOYHOCTBIO HAWIEHO
pelleHre Ha TPEThEeM IIare);

- metoj 3eiaens (caenarb 3 uTepaluu, ONpeaeiuTh C KaKOM TOYHOCTBIO HaWJIEHO pEIICHUE Ha
TPETHEM II1are).

Tema«UuciaeHHbIe MEeTOIbI PpeIICHUSA ONPEACICHHOTO HHTEIrpajaa»

HuTepBan

IloapiaTerpannruas KIS
A P bynxu WHTETPUPOBAHUS

X

V2-x2+3 [0 1]

1)Peanu3zaruu B anekrponnom Buzae: Excel (Calc),Mathcad.
Yucno pazouennii N=10.

Haiiti TouHOE 3HAaUYEHHE Yepe3 BCTPOCHHbIC () yHKIINH:
- o ¢popmyne Hprorona-Jleitbuuma, ucrmonb3ys Gopmyiny nepBoodopasHoOW;
- yepe3 onpeaeneHHbii uarerpan (B Mathcad);

BbIuucauTh IpUOIHKEHHBIC 3HAYEHHUS OTPEICIIEHHOTO HHTErpaia, UCIIOJIb3Ys:
- METOJI JIEBBIX MIPSIMOYTOJIbHUKOB,
- METOJI TIPABBIX PSIMOYTOJIBHHUKOB,
- METOJI IIEHTPAJILHBIX PAMOYTOJIbHUKOB,
- METOJI Tpanenuu,
- Mmeros CuMIICOHa.

BbI4rciuTh OMMOKM HHTETPUPOBAHHMS IS KAXKIO0TO METO/IA.

2) PyuHoiicuer:  BBIYMCINTH TOYHOE 3HAYECHHE OIMPEICICHHOIO HHTErpaia U MPHOIHKECHHbBIC
3HAUEHUS BCEMH S5-F0 METOJaMH C YHCIOM pa30ueHWid N=6, OompeneiuTh OIUOKU
VHTETPUPOBAHMUSL.
[TocTpouTh rpaduku 11 METOJIOB:
- METOJ JIEBBIX NPSIMOYT'OJIbHUKOB,
- METOJ MPaBbIX NPSIMOYTOJIbHUKOB,
- METOJ LIEHTPAJIbHBIX MPSIMOYTOJIbHUKOB,
- METOJ TpANEeUUi.

Bonpocsl 1J151 yCTHOTO o1npoca
Tema «UucieHHbIe METOABI PeLICHU HEJUHEHHOr0 YPABHEHU
YTo Takoe uncIICHHBIE MCTO}II)I?
Korna npuMeHs0T 4nciieHHbIe METO 1bI?
HepetmanTe BUABI YUCIICHHBIX METOI0B.
UYro Takoe ycioBHe Ha CXOJUMOCTb?
Yro Takoe ycioBUE Ha TOUHOCTb?
B kakoM ciy4ae wHTepBas oTpe3ka [a, b] umeeT X0oTst Obl OIMH KOpeHb ypaBHeHus f(X)?
B kakom ciyuae KOpeHb Xo OyJeT eAMHCTBEHHBIM?
B dem cymHoOCTh maroporo meroaa’?
OxapakTepu3yiTe METO]] IOJIOBUHHOIO JEJICHUS.
Oxapakrepusyiite merox HeroToHa.
KakoBo ycnosue cxongumoctu o Merony Horotona?
OxapakTepu3yiiTe METO UTepaluil.
Kak HaiiTu sKBUBaNeHTHYIO (POpMYITy B METO/IE€ UTEpaALUi?

LCoNoORWDNE

e N
wh o
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14.
15.

KakoBo ycia0BHE CXOIUMOCTH B METOJIE UTEpALUil?
Kaxoit meTon nmeet 6osiee OBICTPYIO CXOUMOCTh: METOI UTeparuid uin meto Herotona?

Tema «Uuc/ieHHbIe METO/AbI PeLIEHUS CUCTEMbI JMHENHbIX AJIredpanyecKux ypaBHeHum»

NG~ WNE

9.

10.

11.
12.
13.
14.
15.

[Tepeuncnure mpubIMKEHHBIE 1 TOUHBIE MeTOAbI pemeHust CJIY.

UTto Takoe yCcioBUE HA CXOIUMOCTh?

UYro Takoe yciioBUE HAa TOYHOCTh?

Urto Takoe npsmoit xoa metoaa ['aycca?

Uro takoe obpaTHbIil X0 MeToaa ['aycca?

Kaxkoe yciaoBue cXx0quMOCTH B METOJI€ MPOCTON UTEpalun?

Kakoe ycnoBue cxonuMocTy B MeToie 3eiens?

Kakue 3HaueHHMs MOXKHO 33/laTh B KAye€CTBE HAYaJbHBIX 3HAUYEHUU [UISI UTEPALMOHHBIX
METOA0B?

Kakoe ycnoBue 10MKHO BBITIOTHUTHCS, YTOOBI 3aKOHUMIICS] UTEPALIMOHHBIN MTpoLecc?

Uto HeoOX0AMMO CHeNaTh IS JTOCTHIKCHUS BBITOJIHUMOCTHA PABEHCTB CHUCTEMBI ¢ OOJbIIEH
TOYHOCTBIO?

OcHOBHas uzies METO1a UTEPALIHil.

OcHoBHas uuest MeToJa 3eHaels.

Kaxoit meTon nreparuii wim 3eiaens 10CTUraeT 3aJaHHyI0 TOYHOCTh OBICTpEe U rovyemy?
Otnryaercs JIM BEIYMCICHUE X1 B METOJI€ UTEpaIlui U MeTojie 3eiaens?

Kak HaiiTu omInOKy BHIYMCIEHUHN B UTEPALIMOHHBIX METOaX?

Tema «HUucjaeHHbIE METOAbI pelIcHUus ONMPEACJTCHHOI0 HHTErpaaa»

1.
2.
3.

OO1uii TPUHIKMI YUCICHHOTO HHTETPUPOBAHUS.

Kak craBuTcs 3a/1a4a 9YMCIICHHOTO HHTETPUPOBAHUS?

BeiBon Qopmynbl I BBIUMCICHHS OIPENEICHHOTO HHTErpaisa METOJOM  JIEBBIX
MPSIMOYTOJILHUKOB.

BeiBon Qopmynbl a7 BBIYMCICHHS OMNPEICNIEHHOTO UWHTErpajlia METOJOM  IPaBbIX
MPSIMOYTOJILHUKOB.

BreiBon Qopmynbl A BBIYUCICHHS OIPEAEICHHOIO HMHTErpaja METOJIOM IEHTPaJbHBIX
MPSIMOYTOJILHUKOB.

BriBon (hopMyIibl 7St BEIUKMCICHHS ONIPEICTICHHOTO HHTETpajia METOAOM Tparenuu.

Kak BBIMUCINTE ONpeAesiCHHBI HHTETPAl METOJIOM JIEBBIX TTPSIMOYTOJIbHUKOB?

Kak BBIYMCIUTE OnpeeNeHHbI HHTErpall METOIOM MPaBIX MPSIMOYTOIbHUKOB?

Kak BBMUCINTE ONpeAesieHHBIA HHTETPAJl METOIOM IIEHTPATBLHBIX TPSIMOYTOJIbHUKOB?

Kak BBIYMCIUTE OnpeAeNeHHbI HHTErpall METOIOM Tparenuii?

Kax BeraMcIuTh onpeaeneHHbIil HHTErpain MeToioM napabdorn (Cumricona)?

Kak crnenats uncieHHoe 3HaUeHHe MHTerpala TouHee?

Kak BBIYHCIHTH ONpPEISICHHBI HHTETPATl METOJOM JIEBBIX MPSMOYTOJBHUKOB C 3aJaHHOMN
TOYHOCTHIO?

Kak BBIUUCIUTH ONpeNeNieHHbI HHTErPajl METOJOM TPABBIX MPSIMOYTOJLHUKOB C 33 aHHOMN
TOYHOCTHIO?

Kak BBUMCIUTH OIpPENCICHHBIH WHTETPAT METOAOM IEHTPAIBHBIX MPSIMOYTOJBHHKOB C
3aJaHHOI TOYHOCTHIO?

IIpuMepHbIe 3a1aHNs VISl CAMOCTOSITEILHBIX Pa00T

Tema «UucjieHHbIE METOABI PeLICHUS HEJUHEHHOr0 yPpaBHEHU»

Pemnte HenuHENHOE ypaBHEHHE 4x%-5x-21=0 Ha uHTepBane ot 2,1 mo 4,1. Onpenenuth
[IarOBBIM METOJIOM C YHCIIOM pa30MEeHWH n=5 MHTEpBaJ W30JIALUU KOPHS, ONpPEIACITUTh KOPEHb
MeTooM HeroroHa ¢ Tounoctero £=0,01.
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Tema «UucjieHHbIe METOAbI PellIEHUS] CHCTEeMbI JIMHEHHBIX aJire0panyecKux ypaBHeHH I »
Pemmites cucremy JIMHEHHBIX  ypaBHEHHM 6X, — 2X, — X, =—3

METO/IOM MIPOCTON UTEpaIUH.
Bpyunyto Haiitu 3 utepanuu.
Ionyunuts pemenue B Excel (Calc) ¢ X, = 2%, +5% =4
MOMOIIbI0 OOPaTHON MaTPHUIIBL.

3X, —9X, + 2%, =4

Tema «Uuc/jeHHbIE MeTO/IbI PellIeHUS ONpeaeIeHHOT0 HHTerpaJja
Brruucnaure omnpeneneHHbI MHTErpajll METOJAOM JIEBBIX MNPSIMOYTOJIbHUKOB. CpaBHHTE
pe3yNbTaT co 3HaYCHHEM, MOJIy4eHHBIM 10 Gopmyiie HetoTona-Jleitbuuna.

0,5
[ +2)dx n=4
0,1

3.2. OueHo4HbIe MaTEePHAJIbI JI1 IPOBEACHHUS MPOMEKYTOYHOM aTTecTAlNH, HE00X0AMMbIe
JJIS1 OLlCHKY 3HAHMI, YMEHUH U HABBIKOB M (MJIH) ONBITA e TeIbHOCTH

dopma npoBeeHUs MPOMEKYTOYHOM aTTECTAIIUH 110 TUCIUILIHHE:
00s3aTe/IbHBIM SIBIIICTCS 3a4eT ¢ OIEHKOH B NMEePBOM CeMecTpe W 3a4eT BO BTOPOM
cemecTpe.

O1eHKa BBICTABISICTCS 10 peE3yJbTaTaM HAKOMUTEIBHOTO pedTuHra. Jlns cTyneHToB,
BBITIOJIHMBIIIMX BCE TPeOOBaHUsSI TPOrpamMMBbl, 1 HabpaBmux Oosiee S0 6aJIOB 3a TEKYIIYIO paboTy
3a4eT IPOBOIUTCS B (POPME KOMITBIOTEPHOTO TECTUPOBAHHSL.

Kommnbrotepras ¢opma craum 3adera Mo OwjeTraM MpennojiaraeTcs, Kak MPaBHIIO, IS
CTYJICHTOB, HE HaOpaBIIMX HYXHOTO KOJIMYECTBA Oa/UIOB, W JUISl ClIA4Yd aKaJIEeMHUYECKON
3aJI0JDKEHHOCTH.

Ilepeyenb BONIPOCOB M 3aJaHMi 1JIA MOATOTOBKH K 3a4eTy(1 cemecTp):
1. Anropurm. CoiicTBa aniroputma. Bubl anropurmos.

[TpencraBienue anroputMma B popme 010K-cxembl. Bujpl 6710KO0B.

CrpykTypa mporpamMMbel Ha si3bpIke mporpammupoBanus C++. [loxkmodyaembre

O6MOIHOTEKH.

Tunel nanapix B C++.

Apudmernueckue onepatopsl B C++.

Jlormueckue oneparopsl B C++.

BBoj/ BBIBO JAHHBIX Ha sKkpaH B C++.

CrangapTHble MaTeMaTHUecKie (QYHKINHU s3bIKa TporpaMMupoBanus C++.

Peanu3zanust pa3BeTBIAIONIErOCS AITOPUTMa B mporpamme U Oinok-cxeme. IlonHas u

HernoHas (opMa BETBICHUSI.

10. BioxeHHbIEe BETBJICHUS: pealln3alius B IporpaMme U 6JI0K-cxeme, Ipumep.

11. Ucnonb30BaHKE CIOKHBIX JOTHYECKHX BBIPAKEHUH BMECTO CTPYKTYPBI BIIO>KEHHBIX
OIIepaTOpOB.

12. Tlonck MuHEMyMa (MakCUMyMma) W3 HECKOJNBKHMX 3HaueHWid. Peamuzamust B OJOK-
CXEME U IIpOrpaMMe.

13. LIuKTMYecKuid anropuT™: IOHATHE, BUIBI.

14. Oneparops! nukiaoB B C++.

15. brok-cxema AByMEpHOTO LIUKJIA C MPEAYCIOBUEM (C IOCTYCIOBHEM).

16. Peanu3zanus B mporpamMme JByMEPHOTO LIUKJIA C IPEIYCIOBUEM (C IIOCTYCIOBHEM).

wmn

©ooN oA
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17.

18.

19.

20.

21.

22.

23.

24,

25.
26.
217.

28.

29.

30.

31.
32.
33.
34.

35.
36.
37.
38.

39.
40.

[IpuHUUIIBI ~ HAXOXXIEHUST  CYMMBbI, MPOMU3BEJCHHUSA, KOJIMYECTBA, CPEIHErO
apuMETUYECKOT0 3HAYCHUS, HAUMEHBIIETO, HAUOOJBIIEro 3HA4YCHHS (QYHKIHH B
tabnuie. Peanu3zanus B mporpaMmme u 0JIOK-CXEME.
Onnomepubiii MaccuB. [lonstue. OObsBIIeHHE B TporpaMMe Ha s3bike C++. CriocoObl
3a/1aHUs1 OJTHOMEPHOTO MacCcHUBa.
3ajaHue OJHOMEpPHOTO MacCHMBa C KJIaBUaTypel (B mporpamme, mo Gopmye):
peanu3anus B 0JI0K-CXeMe U ITporpaMMme.
BpIBOJT 0JTHOMEPHOTO MaccuBa B CTPOKY (B cTobeln).
[IpuHUMIIBI ~ HAXOXIEHUST  CYMMBI, MPOM3BEICHUS, KOJMYECTBA, CPETHEro
apu(QMEeTUYECKOro 3HAYECHMsI DSJEMEHTOB OJIHOMEpPHOro MaccuBa. Peanuzanus B
nporpaMme u OJIOK-CXeMe.
[TpyuHIMIIBI HAXOXKJIEHUS HAUMEHbBIIEr0, HauWOOJBIIET0 3HAYEHHS JJIEMEHTOB
OJIHOMEPHOTO MaccuBa. Peanu3amus B mporpamme u OJIOK-CXeMe.
[TpyHIMIBI ~ HAXOXIEHUS  CYMMBbI, TPOU3BEICHHS, KOJUYECTBA, CPEIHEro
apuQMETHUECKOTO 3HAYCHHS PJICMEHTOB OJIHOMEPHOTO MACCHBA, YIOBJICTBOPSIOIIIX
ycnoButo. Peanuzaius B mporpamme u OJIOK-CXeMe.
[IpuHIMIIBI HAXOXXJEHUS HAUMEHBIIETO, HaWOOJIBIIETO 3HAYEHUS DJIEMEHTOB
OJIHOMEPHOTO MAacCHBa, yIOBJIETBOPSIONIMX yCIOBHUIO. Peanusanus B mporpamMme u
0J10K-CXEME.
Kak moMeHsTs MeCcTaMu 3JI€MEHTHI OJJHOMEPHOTO MaccuBa’?
Kax 3aMeHHUTH 3JIEMEHTHI Ha IPYTrUe 3HAUCHUS?
JBymepHsiii MmaccuB. [lonsitue. O0bsiBieHue B nporpamme Ha si3bike C++. CriocoObl
3a/IaHUs IBYMEPHOT'O MaCcCHBaA.
YcnoBue A1 BEIOOpA HY>KHBIX 3JIEMEHTOB MATPUIIBI:

— Ha I'JJaBHOM JUaroHal;

— BBIIIC TVIABHOM JTMAroHaIH;

— HUWXKE [VIABHOM JIMaroHau;

— Ha MOOOYHOM JUaroHau;

—  BbIIIE TOOOYHOM TMaroHanu;

— HWXe MOOOYHON TUaroHay.
[IpuHUMIIBI ~ HAXOXXIEHUST  CYMMBbI, IPOM3BEICHHUS, KOJIMYECTBA, CPEIHErO
apu(METUYECKOT0 3HAYEHUSI DJIEMEHTOB JIBYMEPHOTO MAaCCHBA, YIOBJIETBOPSIOIIMX
ycnoButo. Peanuzaius B mporpamme U OJI0K-CXeMe.
[IpuHIMIIBI HAXOXXJEHUS HAMMEHBIIET0, HaWOOJBIIETO 3HAYEHUS DJIEMEHTOB
JBYMEPHOTO MAacCHBa, YJIOBJIETBOPSIOLUIMX YCIOBHIO. Peanuzauus B mporpamMme u
0J10K-CcXeMe.
Kak moMeHsTh MecTamMu JBa dJIeMEHTa MaTPHUIIBI?
Kax 3aMeHHUTH 2JIeMEHTHI MaCCHBa Ha JAPYTrUe 3HAUYCHUS?
Kak moMeHsTh MecTaMu CTPOKHU (CTOJIOIIBI) MATPHIIBL.
Co3manre HOBOTO OJHOMEPHOTO MAacCHBAa W3 MHHHUMAIBHBIX AJIIEMEHTOB CTPOK
MaTpPHUIIBL.
.Co3nanne HOBOTO OJHOMEPHOTO MAacCHMBa M3 MaKCHMAJIbHBIX 3JIEMEHTOB CTOJOIIOB
MaTpPHUIIBL.
Co3maHrie HOBOTO OJHOMEPHOTO MacCHMBa W3 CYMM 3HAYECHHH SJIEMEHTOB CTPOK
MaTpPUIIBI.
Co3aHre HOBOTO OJHOMEPHOTO MAacCHMBa W3 TMPOM3BEICHUN 3HAYEHUW DJIEMEHTOB
CTOJIOIIOB MATPUIIBL.
BrIBOJ1 pe3ynbTaToB MporpamMMsbl B (haidi.
UreHue naHHBIX U3 (aiina.
Co3zanne 1 UCTIOIB30BAHME MMOJIB30BATENbCKUX PyHKIHMI B C++.
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IIpuMepsl 3a1a41J1 NOATOTOBKH K 3a4eTy € OLIEHKOM 10 HH(OpMaTHKe:

Cocmaeumu 6.10K-cxembl U BPOZPAMMBL K 08YM 3A0aUaAM.
3agaua 1.

lHosacnenue. Ymems evinonnums 6Oe3 komnvlomepa (8pyumyro): [lna mabauywvl 3HaAYeHUll

s3anoaHums cmonbyvl x, Y, oas gyukyuu Z(X,\y) 6 Kadxcoou cmpoke HANUCAMb GOPMYILY, NO
KOMOPOU BbINOTHAIOMCS 8bIYUCLEHUS, ¢ NOOCMAHOBKOU YUCTO8bIX 3HAYEHULL.

sin®y, ecmu X+y<3
1. Beumcnuth Tabnuiy 3HaueHuit  Qynkuwum Z(X,Y) =
VX2 4y, ecntu X+Yy=>3

npu0.2<x<1 ¢ marom 0.5; 2<y<6 c marom 1.7.
Haiitu cymmy 3Hauenuii pyuakuuu z(X,y)>1.
2" ecu  Xxy<-5
2. Boumciaute  Tabmmuy  3Hadenwit  pymxmmmzZ(X,Y)=<x?cos’y, eciu —5<xy<0

e*”, ecmu xy=0

pu-2<x<0,5 ¢ marom 2.5; 1,5<y<3,9 ¢ marowm 1,2.
HaiiT MuUHMMaIbHOE MOJIOKUTEIbHOC3HAYCHHE QyHKIIUHU Z(X,Y).

3agaya 2 (Ha OJHOMePHBbIN WM IBYyMEePHbIN MaccuB).
1. 3apgare onHoMepHbIi MaccuB u3 10 s1eMeHTOB ciydailHbIM oOpasom. Haiitn cymmy
MaKCHMaJbHOIO W MHUHUMAJIBHOIO 3JIEMEHTa MaccuBa. BbIBECTH pe3ynbTaT M MaccUB Ha

JKpaH.
001 62 41 -05
, 42 -9 02 15
“T-1s 425 01 -32
1.3 4 31 27 o o
2. Maccus 3amatb B nporpamMMe. HalWTu  MUHUMAaIbHBIN

[IOJIOKUTENBHBIM DJIEMEHT [IOX HOOOYHOW aMaroHaiepro. IloMeHSITh MecTamMu HalaeHHBIN
DJIEMEHT C MOCIICIHNUM DJIEMEHTOM MacCHBA.

HcxoaHblii 1 ©13MEHEHHBIN MAacCCHUBBI, HalJICHHOE 3HAYCHUS MUWHHMYMa BBIBCCTH Ha 3KpaH.

ITpumep onsera (I cemectp)
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MHHOEPHA YKH POCCHH
$EJIEPATBHOE [OCYIAPCTBEHHOE BIOAETHOE OFPA3OBATE/LHOE VIPERIEHHE
3 BBICIIIETO OEPA3OBAHHA }
HIDKETOPO/ICKHH I'OCY JAPCTBEHHBIH TEXHHYECKHH YHHBEPCHTET

v, P.E. AnexkceeBa

Kadexgpa s TT PR a0 8 M e LR Ay
JTHCIHILTHHA i Hrdhapau mnkas
BHIET Ne 4

COCTaBHTE OIOE-CXEMEL H P OoTPAMMEL.

roo

1x"y., ecm x-—y=-3
l. BeuHCcIHTE TAdmuIy sHaA9eHHA QVHEIFH X, v, 2 2(x, 1) =% e, ectu —-JF<x—y<3
lsinol  ectw x—p 23

mpe 2 3=x=3 7 cmarom 0.7;  -25y<8 c marom 10.
Hafita nponsee ese SHATEHMA QVHEITHE Z MeHsuEm 20,

[

Maccme A(3.3) sagate B mporpamme. Paccunrate sHawemme coyaMMEl Do dopirymde

5= Z (k+ Eﬂl_.:l .TAe k —HOoMep CTPOFH C MAHFMAIEHER 3TeMeHToM. MaccHE, sHa9e A
-0

BMEHEDMYMA H CYMME] EEIEECTH Ha SEpaH.

Jae. xagedpoil Inzamenamop
i B

[
=]
=]
-

IlcemecTp

IlepeyeHb BONPOCOB U 3aJaHUM /ISl MOATOTOBKH K 32a4€eTy
Pelenne HeMHENHBIX ypaBHEHUH.
a. Ormpexaenenre UHTEPBAJIA U3OJSIUN KOPHS IIArOBBIM METOJIOM.
b. Meto/ MOJOBUHHOTO JCICHUS.
C. Meron Herorona.
d. Metoa mpocToii UTEPAITHH.
e. Meron xopa.
Pewienue cucrtem JIMHENHBIX YPAaBHEHUN.
Merton I'aycca.
Mertoa npocToii urepanuu.
Merton 3eiinens.
Marpuunsiii Mmetos (B Calc, Mathcad).
e. Ilouck pemenuii / Pemarens.
YuclieHHOE NHTErPUPOBAHUE.
Mertoz J1eBBIX MPSIMOYTOJILHUKOB.
Mertoa npaBbIX NPSIMOYTOJIBHUKOB.
Metoa EeHTPaTbHBIX MPSIMOYTOJILHHUKOB.
Meron Tpanenui.
Meton Cumrncona (mapabom).

oo

P00 o

IIpumepHbIe 321a4H K IK3aMEHY.

HaiiTi npu6nmkeHHOE pelenne ypapHeHns X° —5X+6 =0 Ha otpeske [1.2;2.4]:

OTPE/ICITUTh ArOBBIM METOJOM HHTEPBAI TS MOMCKa KopHs ¢ marom h = 0.3,
YTOUYHHUTH 3Ha4eHHE KOpHA ¢ TOUHOCTHIO 0.01 Merogom HeroToHa.

HaiiTi npu6nmkeHHOE pelenne ypapHeHns X- —5X+6 =0 Ha otpeske [1.2;2.4]:
OMPE/ICITUTh ArOBBIM METOJOM HHTEPBAI TS MOMCKa KOopHs ¢ marom h=0.3

BrimmomauTs AJi1 YTOYHCHUSA KOPHS 3 UTCpallii MCTOAOM IIOJIOBUHHOI'O OCJICHUA.
OHpCI[CJ'II/ITL, C KaKo¥ TOYHOCTBIO MOJIYYCHO PCIICHNC Ha HOCHCHHeﬁ HUTCpalluu.
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Pemmith cucteMy JMHEHHBIX YpaBHEHHM
METOJIOM IIPOCTON UTEPALUU.

— X + X, +3%X; =3
2%, —TX, +3%X; =2

4, Pemmth cucremy JMHEWHBIX YpaBHEHHM
METOJIOM 3eiiiens. =X = 2%, + 6% = -3
5. Pemmth cucremy JMHEWHBIX YpaBHEHHM
MeroqoM ["aycca.
6. Pemmth cucTteMy JTMHEHMHBIX ypaBHEHHUU B
Mathcad (Excel) wmeromom oGparHoi
MaTpPHUIIBL.
7. Brruucnaute omnpeneneHHbld MHTETpall METOAOM ILEHTPAIbHBIX MPSIMOYTOJIbHUKOB.
3
j (3x —1)dx n=4
1
8. Boruucnaure  ompenenieHHBIM  MHTErpajl  METOJAOM  JIEBBIX  MPSMOYTOJIbBHUKOB.
3
j(3x —1)dx n=4
1
9. Brraucnure OTIpe/IeIIeHHBIH UHTErpa METOJIOM Tpaneunui.
3
J'(Sx —1)dx n=4
1
10. Boruncnure OTIpE/ICIICHHBIN UHTErpa METOJIOM Cumricona.
3
j(3x —1)dx n=4
1
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Ipumep 6maera (11 cemectp)

NITHOEPHAYEH POCCHH
FEIEPATTBHOE IMOCYIAPCTEEHHOE BFOLEETHOE OEPASCEATENRHCE YHPERIEHHE
EBICIIET'D OEPAZ0E AHITH

HIDKETOPOICKHA I'OCY JAPC TEEHHLIN TEXHHYECKI YHHBEPCHTIET
v P.E Anexcesea
Katenpa & [Tpur A0 0A MOmeMamuEa:
JIECTETITHES & MK dhopm o LK o

IK3AMEHAITHOHHBIN BILTET M

1. Py BermumEeiEos ypeeHeEme Iv-Iv-§=0 B2 mETepeate or 12 zo 2,7. Onpensmrs
IEroERM METOIOM © TECI0NM pasOHeHNE n=) HETSPERT H3OIAIEH EOPHA, COPEISTHTE EODSHB
METOI0M JeleHHR OTPeska Doneaas ¢ TourecTees £=0,1 (Calc).

2. HaffitH  TouEOE® ~— peINSEME — CHCTEME! | JNESHERY  ypaEEemmE 2B Mathead
Pyueemg coeToM DOTVEETD PEIISHES METOIOM MpoCcTol HISPRIDD © TOUECCTBED £=0,3.

[6x, +2x, =16

{2y, —3r, 4+x,=-5

fx, —3x, +4x, =0

TecThbl 118 HTOrOBOI0 TECTUPOBAHMSA (IIPUMEPDI):

IcemecTp
Ne Bomnpoc
1. Jau maccus A=[ 10; 0,1; 2; 4 ]

Brrunciurs

=]
H L
A
i=0 !

2. B pesynbrare BIOIHEHUS IPOrPaMMBI

x=1;

while (x<=3)

X=xX+1;

cout<<’x="<<x<<endl;

BBIOEPUTE BAPUAHT, KOTOPHII Bbl YBUJIUTE HA dKpaHe
3. 3amaHa MmoIb30BaTENbCKas (PYHKITUS

doubleZ(doublea, doubleb)

{return 10*a+100*b;}

[Tpu BBI30BE 3TOM (hYHKIIMU B OCHOBHOM Iporpamme

U=Z(x,5) xakoe 3nauenue npumet U, ecin X=10, y =2

Il cemecTp
Ne | Bonpoc OTBeT
1. | Ilpu ucroIp30BaHMM IIATOBOTO METOJA MIPH PEIICHUH

HEJIMHEUHOTO YPaBHEHUS PE3yJIbTATOM SIBIISIETCS:

e  YTOYHEHHBIN HHTEPBAJl, COAEPIKAIIUNA KOPEHb
YpaBHEHMSI
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JIBa KOPHsI ypaBHEHHs, BXO/SIIHE B 3TOT HHTEPBAI
rpaduk ¢pyHkimu F(X), KOTOpas CTOUT B JIEBOI
YacTH ypaBHEHHS

OJIMH KOPEHb YPaBHEHUS, IOJYUYEHHBIN C 3aJaHHON
TOYHOCTBIO

3HaueHus QyHKun F(X) ¢ pa3HBIMY 3HaKAMH

2. | Boibepure meTompl YTOYHEHHS KOpPHS HEIWHEHHOTO
YpaBHEHUSL:

metoa HeroToHa

merox CuMIicoHa

IIarOBBIA METO

METOJI, [IOJIOBUHHOI'O JI€JICHUS
METOJI MPOCTON UTEpaLuu

3. | UrepanuoHHble  (OPMyIsl  pElICHHS  CHCTEMBI
JMHEHHBIX YpaBHEHUH KAKOTO METOAA MPeCTABICHEI
HIKE?
i i i
by — (a12%5 + ag3x3 + agaxy)
. all . .
i+1 i i
by, — (az1x1™" + Az3X3 + Az4x4)

i+1 i+1 i
_ by —(az1x1"" + azxy” 4 azexy)

ass3
i+1 i+1 i+1
by — (A% +agxs +agsxs)

(4o

e Meroja Difnepa

Merona Herorona

METO0J1a IIPOCTOM UTepaLuu
Merona Pynre — Kyrra
MeTrona 3eimens

[TonmHbI (GOHJ OIEHOYHBIX CPEACTB JUIsl MPOBEACHUS MPOMEKYTOUHOH aTTecTaliud B (opme
KOMIIBIOTEPHOT'O TECTHPOBAHMS pa3MelleH B OaHKE BOIPOCOB JAHHOTO Kypca TUCIUIUIMHBI B

CIO eLearningServer 4G DUOC HI'TY.
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